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X-RAY FLUORESCENCE CROSS SECTIONS FOR K AND L X RAYS OF THE ELEMENTS 

M. 0. Krause, C. W. Nestor, Jr., C. J. Sparks, Jr., and E. Ricci 

ABSTRACT 

X-ray fluorescence cross sections are calculated for 
the major x rays of the K series 5 < Z < 101, and the three 
L series 12 < Z < 101 in the energy range 1 to 200 keV. This 
calculation uses Scofield's theoretical partial photoioniza­
tion cross sections, Krause's evaluation of fluorescence and 
Coster-Kronig yields, and Scofield's theoretical radiative 
rates. Values are presented in table and graph format, and 
an estimate of their accuracy is made. The following x rays 
are considered: .̂ŝoti, K-^i 2, .̂ 3i, .̂ Bi,3, .^^i, Lax 2, i3i, 
L32 15> .̂ 33, LI, Lyi, Lyi^, and Li ^ L2 3. For use in x-ray 
fluorescence analysis, Ka and La fluorescence cross sections 
are presented at specific energies: TIK = 4.55 keV, 
CrK =5.46 keV, CoZ =7.00 keV, CuK = 8.13 keV, KoKa ^ 17.44 keV, 
AgK =22.5 keV, ByK =47.0 keV, and ^^l^m = 59.54 keV. 
Supplementary material includes fluorescence and Coster-
Kronig yields, fractional radiative rates, fractional fluo­
rescence yields, total L-shell fluorescence cross sections, 
fluorescence and Coster-Kronig yields in condensed matter, 
effective fluorescence yields, average L-shell fluorescence 
yield, L-subshell photoionization cross section ratios, and 
conversion factors from .barns per atom to square centimeters 
per gram. 

1. INTRODUCTION 

X-ray fluorescence cross sections are important in various applied 

fields, such as radiation transport in matter, dosimetry, and especially 

x-ray fluorescence analysis using either traditional photon sources or 

synchrotron radiation. In all cases, an accurate knowledge of fluo­

rescence cross sections is desirable. This requires reliable values of 

Research sponsored by the Division of Nuclear Sciences, Office of 
Basic Energy Sciences, of the U.S. Department of Energy under contract 
with Union Carbide Corporation. 
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the basic parameters that enter into the calculation of the fluorescence 

cross section — namely, partial photoionization cross sections, radiative 

rates, fluorescence yields, and Coster-Kronig yields. Until recently, 

accurate values were known only for the Z-shell parameters, but now reli­

able values have become available also for the parameters pertaining to 

the L subshells. Thus it has become feasible for the first time to cal­

culate, for both the K and the L shells, fluorescence cross sections of 

sufficient accuracy to be useful in the various applications of inner-

shell ionization by photons. 

In this report, we present tables and graphs of fluorescence cross 

sections calculated for the major x ravs of the K and L series in the 

photon energy range 1 to 200 keV. To facilitate use, results are given 

in two formats: (1) for each element, cross sections are tabulated and 

plotted for the various characteristic K and L x rays as a function of 

photon energy, and (2) for each of the important K and L x rays, cross 

sections are tabulated and plotted for regularly spaced photon energies 

as a function of atomic number Z. For the special needs of the x-ray 

fluorescence spectroscopist, Ka and La fluorescence cross sections are 

tabulated for several frequently used excitation sources and are plotted 

with the cross sections of the less intense, but still strong x-ray lines. 

A detailed estimate of the uncertainties of the calculated values is made 

on the basis of the known or inferred uncertainties of the input param­

eters. Supplementary tables contain background and auxiliary material 

for the benefit of the user of the principal tables. 

1.1 Formulae 

The fluorescence cross section o.. for an x ray ij is the proHuct of 

the partial or subshell photoionization cross section a., the fractional 

radiative rate î .., the fluorescence yield oj., and the hole transfer 
^ J X 

factor T. . (T. ,, > 1) : 

o. . = a.cj.F. .T. 7 , (1) 
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where i refers to the subshell photoionized, j to the final state of an 

x-ray transition, and fe to the subshell to which a vacancy has been 

shifted by a Coster-Kronig transition. Alternatively, •I3 could be con­

sidered the designation of a characteristic x ray, for example, Xa^, 

Lg2> etc. The partial rate F. . is given by the radiative rate S.. for 
'Z'J •2'J 

the X ray ij relative to the total radiative rate S. „ for a vacancy in 

the subshell i: 

F. . = S. .IS. „ (2) 

Obviously, for the K shell, and for any s subshell, the hole transfer 

factor T. , is unity, and we have for an x ray of the K series 

"^Kj = ̂ zVi^- (3) 

or for Ka-i, using an example, 

"Ka, = ̂ X'^/Zai 
(3a) 

Similarly for an x ray originating in the L, subshell, we have 

LiJ Li i LiJ (4) 

where cji is an abbreviation of cĵ  . 
Ll 

For an x ray of the L2 emission series, we have 

L2J L2 -̂  L2J 1+77-/1, 2 . (5) 

and for an x ray of the L3 emission series. 

r̂ -• = a (OoF, ., 
^3J Lo ^ Lo.-! 33 

'1 
1 + /2 3 + 

Or •> a, L3 L3 
(fl̂  3 + /'l^ 3 + fl,2^l, 3) , (6) 

where the bracketed terms define the hole transfer factor T. 
i,k' 
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In Eqs. 5 and 6, the /. , factors are the Coster-Kronig yields that 

shift a vacancy from subshell i to subshell k before the emission of an 

X ray. Yields /i,2» /l,3> ^nd f2 3 refer to radiationless transitions 

and /'1 3 to the radiative transition L, -> L3. 

Equations 4 to 6 apply to photon energies in the range E < hv < E , 

where ^ = 1, 2, 3, and E is the minimum energy required to excite a K 

electron. The effect of hole transfer for L2 and especially L3 series 

X rays may be large as discussed earlier. •'• 

Equation 1 and its detailed versions, Eqs. 3 to 6, were used to 

calculate x-ray fluorescence cross sections tabulated and plotted in 

Sects. 2 and 3. 

1.2 Source Material 

Partial photoionization cross sections were obtained from Scofield's 

relativistic Hartree-Slater calculation,^ fluorescence and Coster-Kronig 

yields from Krause's recent evaluation,^ and fractional radiative rates 

and intrashell radiative yield /'1 3 from Scofield's relativistic 

Hartree-Fock calculations.^"^ 

1.3 Estimate of Uncertainties 

Uncertainties of the calculated values are estimated on the basis 

of the known or inferred uncertainties of the input parameters. 

Partial photoionization cross sections 

In the absence of systematic experimental tests of theoretical 

-pavtial cross sections over an extended Z range, an idea of the uncer­

tainty of the cross section values may be obtained by comparing theoretical 

total photoionization cross sections with experimental determinations in 

regions where either the Z-shell component a or the L-shell component 
A 

a^ predominates. In Tables 1 to 4, the semiempirical values by Plechaty 

et al.^'^° and the experimental (evaluated) values by Veigele^^ are com­

pared with Scofield's predictions.^>^^ Agreement is good, generally 

within 3%, except for regions close to absorption edges. Because the 
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Table 1. Comparison of evaluated and theoretical photoionization 
cross sections above K edge: 100(ai - 02)/o2 

(The relative Z-shell cross section is also given.) 

Range of photon energies (keV) 

Element 

Sulfur 

Selenium 

Barium 

Tantalum 

Uranium 

Atomic 
number 

16 

34 

56 

73 

92 

V'^total 

>0.90 

>0.88 

>0.84 

>0.81 

>0.77 

Near 
K edge 

+6 

+7 

+10 

+7 

+5 

5-10 10-60 60-100 100-400 

+2 -3 

±2 

+5 

±1 

-3 

±2 

+3 

-3 

-3 

-3 

-2 

For values obtained by Veigele (a^), see ref. 11. 

For values predicted by Scofield (02), see ref. 2. 

Table 2. Comparison of semiempirical and theoretical photoionization 
cross sections above K edge: 100(ai - 02)102 

Range of photon energies (keV) 

Element 

Sulfur 

Selenium 

Barium 

Tantalum 

Uranium 

Californium 

Atomic 
number 

16 

34 

56 

73 

92 

98 

Near 
K edge 

+2 

-2 

-2 

0 

+6 

+4 

5-10 1-60 

-4 

+2 

+2 

60-100 

-2 

+1 

+1 

-2 

100-400 

+2 

±1 

-2 

-1 

-1 

±2 

For values obtained by Plechaty (a^), see ref. 9. 

For values predicted by Scofield (02), see ref. 2. 
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Table 3. Comparison of evaluated and theoretical photoionization 
cross sections between L and K edges: 100(a^ - 02)/02 

(The relative L-shell cross section for E^ < E < E ±s also given.) 
hi A 

Element 

Sulfur 

Selenium 

Barium 

Tantalum 

Uranium 

Atomic 
number 

16 

34 

56 

73 

92 

L̂/'̂ total 

>0.87 

>0.85 

>0.78 

>0.76 

>0.74 

Range of 

Near 
L edges 

+10 to 20 

+3 to 8 

+2 to 5 

+1 to 5 

photon 

1 

energies 

First 
half 

+1 

+2 

+3 

-2 

-3 

between edges 

Second 
half 

+1 

+3 

+0 

+1 

-2 

a For values obtained by Veigele (a^), see ref. 11. 

For values predicted by Scofield (02), see ref. 2. 

Table 4. Comparison of semiempirical and theoretical photoionization 
cross sections between L and K edges: 100(a^ - 02)/'̂ 2 

Element 

Sulfur 

Selenium 

Barium 

Tantalum 

Uranium 

Californium 

Atomic 
number 

16 

34 

56 

73 

92 

98 

Range of photon 

Near 
L edges 

+10 to 15 

+3 to 8 

±1 to 3 

-2 to 4 

±2 to 4 

energies 

First 
half 

+4 

+6 

+3 

-1 

-2 

-3 

between edges 

Second 
half 

+2 

+3 

+0 

-0 

-1 

-3 

For values obtained by Plechaty (a^), see ref. 9. 

For values predicted by Scofield (02), see ref. 2. 
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p a r t i a l cross sections a and a account for more than 75% and often 
K L 

90% of the total cross sections, the errors in a and a will not be 
K Ll much greater than those for a^ ^ , . Partition of o^ into its com-° total L 

ponents Increases the uncertainty for a^ , o^ j and a^ . However, the 
Ll L2 L3 

effect on the x-ray fluorescence cross section from this source should 

be less than 10% for E^. < hv < E^ because of considerable compensation 

by hole transfer (Eqs. 5 and 6). Further discussions of data on sub-

shell cross sections for low Z elements and at low photon energies can 

be found elsewhere. ̂ '̂•̂ '̂  The estimated uncertainties of the theoretical 

partial photoionization cross section must finally be combined with the 

uncertainties reported for the tabulated total photoionization cross 

section values (for example, those of refs. 9 to 11). For the latter, 

we relied on the assessment by Pratt et al.^^ 

Fractional radiative rates 

Theoretical values have been checked against experimental data 

throughout the periodic table.^~^>^^ From these comparisons, uncertainty 

of the fractional Ka rates can be surmised to be less than 2% and those 

of the fractional La rates less than 4%. For LBi and the weaker lines 

of the K and L3 series, these uncertainties should be doubled, and for 

the remaining L lines uncertainties may exceed 10%. 

Fluorescence and Coster-Kronig yields 

Estimates of uncertainties of these parameters are given in Table 5. 

Uncertainty of the intrashell radiative yield f'l 3, even if large, would 

have a negligible effect on a_ since /'i^s remains very small at any Z. 

Combined uncertainty 

Errors in the various contributions have been added quadratically to 

arrive at the estimated uncertainty in the a^. and a^ values. Results 
Ka Lc6 

are summarized in Table 6 and displayed in Fig. 1. Note the regions of 

about 5% accuracy in a and of 10 to 15% in Oj. ; these regions should 

be chosen for high-accuracy analytical work. Note also regions of 



Table 5. Estimated uncertainties of adopted values for fluorescence and Coster-Kronig yields 
(In percent) 

Yield 

Ul 

C02 

0)3 

fl 

A,2 

f^3 

/2,3 

5-

40-

-10 

-10^ 

10-20 

10-5 

>30^ 

?,"" 
425" 
3a 

10^ 

5" 

20-30 

5-3 

30^ 
25a, & 

25a 

5^ 

15^ 

10^ 

>40^ 

30-40 

3 

30* 

25 

20 

5 

15 

10 

30-20 

Range 

40-50 

2 

30-20^ 

25-10 

20-10 

5-10* 

20" 

10* 

20 

of atomic 

50-60 

2-1 

20-15 

10 

10-5 

15 

20 

15 

20 

numbers 

60-70 

1 

15 

10-5 

5 

10 

15 

10 

20-15 

70-80 

1 

15* 

5 

5-3 

10-5* 

20* 

10-5* 

15 

80-90 

15 

5 

3 

5 

10 

5 

15 

90-100 

^1 
15-20 

10^ 

3-5 

5-10 

10-50 

5-10 

15* 

100-110 

1 

20 

10 

5 

15 

50-100 

15 

20 

In these regions, yields for molecules and solids may differ from those for atoms by more 
than the values quoted. 

Near breaks in the yield curves, uncertainties may exceed those listed. 

00 



Table 6. Estimated uncertainties of calculated fluorescence 
cross sections for Ka and La x rays 

(In percent) 

Photon 

energy 
(keV) 

1-5 

5-10 

10-30 

30-80 

80-200 

X ra: 

Ka 

La 

Ka 

La 

Ka 

La 

Ka 

La 

Ka 

La 

Range of atomic numbers 

5-10 10-20 20-30 30-40 40-60 60-80 80-90 90-100 

40-10 

40-10 

40-15 

45-15 

45-20 

10 

8 

^25 

10 

^30 

15 

>40 

20 

.>50 

25 

5 

25 

5 

30 

8 

35 

15 

40 

25 

25 

5 

25 

5 

25 

10 

35 

20-

25 

20 

5 

-15 

5 

20 

8 

25 

20 

10-15 

5 

10 

8 

20 

15 

10 

10 

20 

15-20 

15 

15 

20 
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ORNL-DWG 77-18639 

10 20 50 100 200 
0 

10 

20 — 

30 

uj 4 0 
m 

3 
Z 

o 50 

o 

N r 60 — 

70 

80 

90 — 

100 
5 10 20 50 

hv, PHOTON ENERGY (keV) 
100 200 

Fig. 1. Estimated uncertainties in calculated fluorescence cross 
sections for Ka and La x rays. Arrows indicate regions where Coster-
Kronig discontinuities occur. See also Table 6. 
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decreased accuracy near absorption edges and near the Coster-Kronig 

discontinuities indicated by arrows in Fig. 1. Innershell ionization 

by Compton scattering has not been taken into account, but it will make 

contributions at photon energies far above an absorption edge. 

1.4 Remarks 

Although the calculated x-ray fluorescence cross sections pertain 

to free atoms because of the use of atomic parameters in Eq. 1, they also 

apply to bound atoms, that is, molecular and solid state systems, in all 

but a few cases. If x-ray transitions involve inner or core electron 

levels, as in the case of the intense K and L x rays of most elements of 

the periodic table, x-ray fluorescence cross sections are essentially 

invariant regardless of chemical environment, because neither transition 

rates nor innershell photoionization cross sections will be affected to 

any degree. Thus, the calculated Ka cross sections apply for all ele­

ments with Z > 15, and the La cross sections apply for Z > 30. However, 

dependence on the chemical environment may become strong for lighter 

elements. For 3d transition elements, differences between fluorescence 

and Coster-Kronig yields for free atoms and those for bound atoms are 

substantial; corresponding values are given in Tables 15 and 16. 

When relating measured x-ray intensities to calculated x-ray 

fluorescence cross sections, it is important to note that the cross 

section for a given x-ray line, La^ 2 fo^ example, pertains to the dia­

gram line and to the accompanying satellite lines. There are two reasons 

for this: first, theoretical photoionization cross sections in the 

frozen-structure approximation contain multiple ionization events that 

lead to x-ray satellites-"̂ '̂̂ '*'̂ »̂ •'•̂  and second, satellite events arising 

from Coster-Kronig transitions^^ are included in the cross sections as 

implied by Eqs. 5 and 6. Thus in high-resolution x-ray spectroscopy, in 

which satellite lines are separated from the main line, integration must 

encompass the entire group. 

Uncertainties given in Table 6 are subject to experimental verifica­

tion. So far few attempts have been made in this direction and only on 

a relative basis with non-monochromatic photon sources.^^~^^ Ideally, a 
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test should be made on an absolute basis with a monochromatic photon 

source. However, the bandwidth of such a source should be sufficiently 

broad to average oscillations in the photoionization cross section 

caused by extended x-ray absorption fine structure (EXAFS) in molecular 

and solid-state systems. EXAFS modulations may amount to up to 10% of 

the average cross section. 

At the present level of accuracy, angular correlation effects 

between the incoming photons and the outgoing x rays of the L3 emission 

series are of no importance,^^J^^ even for measurements in which the 

photon beams are restricted to very small solid angles. 

In x-ray fluorescence analysis, measurements are often made relative 

to a standard, for example the CuKa line. Under these circumstances, 

uncertainties of the relative x-ray fluorescence cross sections are 

about one-half of those listed in Table 6. If in addition elements are 

not too far apart, uncertainties may be further reduced — to about 1% 

for Ka X rays and to less than 5% for La x rays in favorable cases. 
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In this section, tables and graphs of x-ray fluorescence cross 

sections are given in two forms: 

1. In sequence by element (Tables 7 and 8) — Ka,, Ka, 2> .̂ 3i> and 

Zl 3 X rays for E^ < hv < 200 keV; Laj, LBi, LB2 15. ̂ 33. ^^> 

Ly^, and Li -^ L2 3 x rays for Ej. ^ ^ ^^ ^ ^v> where E is the 

binding energy of L^, L2, or L3 subshell. 

2. In sequence by fluorescent Z or L x ray (Tables 9 and 10) — for 

all elements at regular photon energy intervals. 

X-ray fluorescence cross sections were calculated from Eqs. 3 to 6; 

• Example for a K series x ray: 

Ẑai = V/Zai • 

• Example for an L, series x ray: 

a,- (OiF^ ''Le3 = °Li''l''Le3 

Example for an L2 series x ray: 

• Example for an L3 series x ray: 

Lai ̂ 2 ^3 io'lj2 

L2 Ll 
1 + 7 - / 2 , 3 + 7 - (/l,3 +/'l,3 + /l,2/2,3) 

•^3 -^3 

All values are given in barns/atom; to convert to cm^/g, use the factors 

listed in Table 22. Uncertainties of calculated values are summarized 

in Table 6 and in Fig. 1. 

Note the following details: 

1. The first entry above an absorption edge, or binding energy 

E. of level i , occurs at hv = 1.007 E., and the last entry below an 

absorption edge occurs at hv = F./l.OOl.^^ All E. values are theoret-

leal; these theoretical energies are always greater than the experimental 

energies. 
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2. Breaks in the cross section curves for L x rays are due to dis­

continuities in the Coster-Kronig yields^ fi 2> /i 3> and /2 3 except 

for breaks near the high Z ends caused by shell structure. Note that in 

regions of breaks, uncertainties in the cross sections may exceed those 

given in Table 6. 

3. In the cases of K series x rays if Z < 15, and L series x rays 

if Z < 30, cross sections should be modified when investigating molecular 

or solid-state systems in accordance with the values in Table 16. 

4. The relation O-r = 1.113 a_ holds independent of Z. 
Lai 2 •"°'l 

5. Read 4.28 E-02 as'4.28 x 10"^. 
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Table 7 K shell x-ray fluorescence cross sections arranged m sequence by element 

Values are in units of barns/atom See Figs 2 to 5 for graphic representation 

Photon 
energy 
(keV) 

ATtti 
KL2 3 
Afa, 2 

KM3 

K01 
KM2 

Kh2 

Photon 
energy 
(keV) 

ATa, 
KL2 KM3 

KUt 
KM2 • 

1.00 
1 .50 
2 . 0 0 
3 . 0 0 
a . 00 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1*5.00 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . O C 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 . 3 9 E 01 
7 . 3 1 E 00 
3 . 0 9 E 00 
8.=)RE-01 
3 . 6 7 E - 0 1 
1 . 8 1 E - 0 1 
1 . 0 1 F - 0 1 
a . 0 2 E - 0 2 
1 . 9 5 E - 0 2 
5 . 1 5 E - 0 3 
1 . q 9 E - 0 3 
5 . 1 5 E - 0 K 
1 .97E-0U 
9 . 3 0 E - 0 5 
S.OIJE-OS 
1 . 9 2 E - 0 5 
9 . 1 1 E - 0 6 
2 . 3 7 E - 0 6 
9 . 3 0 E - 0 7 

3 . 5 9 E 01 
1 .10E 01 
14.6UF 00 
1 , 3 5 F 00 
5 . 5 0 E - 0 1 
2 . 7 2 F - 0 1 
1 . 5 2 E - 0 1 
6 . 0 3 F - 0 2 
2 . 9 2 E - 0 2 
7 . 7 3 F - 0 3 
2 . 9 8 F - 0 3 
7 . 7 3 E - 0 U 
2 . 9 5 E - 0 a 
1.ltOE-Ol) 
7 . 5 < ; E - 0 5 
2 . a a E - 0 5 
1 . 3 7 E - 0 5 
3 . 5 6 E - C 6 
1 . 3 9 E - 0 6 

2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
a . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

9 . 6 6 F 
3 . 01E 
1 . 2 J E 
6 . 5 7 E 
3 . 7 7 E 
1 . 5 5 h 
7 . 7 4 E -
2 . 1 4 F -
a . S I F -
2 . 2 8 F -
0 . B 1 F -
4 . 2(>f-
2 . 3 4 E -
9 . 0 3 E -
4 . 3 2 F -
1 . 14F-
4 . 5 2E-

0 1 
01 
P I 
OC 
OC 
CO 

- 0 1 
- 0 1 
- 0 2 
- 0 2 
- 0 3 
- 0 3 
- 0 3 
- 0 4 
-C4 
- 0 4 
- 0 5 

1 . 4 5 " 
4 . 5 2 . . 
1 . 9 3 ^ 
9 . B 6 r 
5 . 6 6 ' " 
Z.^i" 
1 . 1 6 1 
3 . 2 2 „ -
1 . 2 8 " -
3 . 4 2 ' ^ -
1 . 3 1 ' ' -

6 . 4 0 r -
3 . 5 1 ' -
1 . 3 6 - -
6 . 4 9 I ' -
1 . 7 2 F -
6 . 7 a F -

0? 
n i 

01 
00 
00 
00 
00 

- m 

- 0 1 
- 0 2 
- 0 2 
- 0 3 
- 0 3 
- 0 3 
- 0 4 
- n « 
- 0 5 

1. 00 
1 .50 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

7 . P 6 E 01 
2 . 4 9 E 01 
1 .07E 01 
3 . 1 8 E 00 
1 .32E 00 
6 . 6 2 F - 0 1 
3 . 7 4 E - 0 1 
1 . 5 0 E - 0 1 
7 . 3 6 E - 0 2 
1 . 9 8 F - 0 2 
7 . 7 1 E - 0 3 
2 . 0 2 E - 0 3 
7 . 7 7 E - 0 4 
3 . 6 9 E - 0 4 
2 . 0 1 E - 0 4 
7 . 6 9 E - 0 5 
3 . 6 5 E - 0 5 
9 . 5 8 E - 0 6 
3 . 7 7 E - 0 6 

1.1 a s 02 
3 . 7 2 E 01 
1 .60F 01 
4 . 7 7 F 00 
1 .98E 00 
9 . 9 1 E - 0 1 
5 . 6 0 F - 0 1 
2 . 2 5 E - 0 1 
1 . 1 0 E - 0 1 
2 . 9 6 E - 0 2 
1 . 1 5 F - 0 2 
3 . 0 3 E - 0 3 
1 . 1 6 E - 0 3 
5 . 5 3 F - 0 4 
3 . 0 1 E - 0 4 
1 . 1 5 F - 0 4 
5 . 4 7 E - 0 5 
1 . 4 3 E - 0 5 
5 . 6 4 E - 0 6 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 00 
a . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
b O . 00 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 . 4 5 F 
5 . 10F 
2 . 33F 
7 . 4 ! E 
3 . 2 2 t 
1 . 6 6 E 
9 . 6 1 F 
4 . 0 0 E 
2 . D I E 
5 . 64E-
2 . 2 6 E -
6 . 12F-
2 . 4 0 E -
1 . 1 6 E -
6 . 36E-
2 . 4 7 E -
1 . 19E-
3 . 1 >F-
1 . 2 5 E -

03 
02 
0 2 
01 
01 
0 1 
00 
00 
00 

- C I 
- 0 1 
- 0 ? 
- 0 2 
- 0 2 
-C3 
- 0 3 
- 0 3 
- 0 4 
- 0 4 

2 . 1 8 P 
7 . 6 6 r 
3 . 5 0 F 
1 . 1 2E 
4 . 84 " 
2 . 5 0 " 
1 .445: 
b . O l F 
3 . 0 2 = ' 
B . 4 7 C-
3 . 3 9 - > 
9 . 1 9 " -
3 . 6 0 " -
1 . 7 4 E -
9 . 5 5 " -
3 . 7 1 C -
1 . 7 8 r -
4 . 7 4 i . -
I . a a r -

03 
T7 

02 
0 ? 
01 
01 
0 1 
TO 

00 
- 0 1 
- 0 1 

- 0 2 
- 0 2 
- 0 2 
- 0 3 
- 0 3 
- 0 3 
- 0 4 
- 0 4 

NF 7 - 1 0 

1 .00 
1 .50 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 . 5 3 E 02 
8 . 2 7 E 01 
3 . 6 4 E 01 
1.11E 01 
« . 6 5 E 00 
2 . 3 6 E 00 
1.34E 00 
5 . 4 7 E - 0 1 
2 . 7 0 E - 0 1 
7 . 3 8 E - 0 2 
2 . 9 0 E - 0 2 
7 . 6 9 E - 0 3 
2 . 9 8 E - 0 3 
1 . 4 2 E - 0 3 
7 . 7 6 E - 0 i t 
2 . 9 9 E - 0 4 
1 . 4 2 E - 0 4 
3 . 7 5 E - 0 5 
1 . 4 8 E - 0 5 

3 . 8 IF 02 
1 .24E 02 
5 . 4 7 E 01 
1 .66E 01 
7.OOF 00 
3 . 5 4 E 00 
2 . 0 2 F 00 
8 . 2 3 E - 0 1 
4 . 0 6 E - 0 1 
1 . 1 1 F - 0 1 
4 . 3 6 1 - 0 2 
1 . 1 6 E - 0 2 
4 . 4 8 F - 0 3 
2 . 1 4 E - 0 3 
1 . 1 7 E - 0 3 
4 . 4 9 F - 0 4 
2 . 1 4 F - 0 4 
5 . 6 3 E - 0 5 
2 . 2 2 E - 0 5 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 00 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 . 6 1 E 03 
9 . 5 0 F 02 
4 . 4 J E 02 
1 . 4 4 F 02 
6 . 3 b F 01 
3 . 31F 01 
1 .93E 01 
8 . H E 00 
4 . 10F 00 
1 .17E Of 
4 . 7 C F - 0 1 
1 . 2 9 F - 0 1 
5 . 0 8 E - 0 2 
2 . 4 0 F - O 2 
1 . 3 b F - 0 2 
5 . 2 9 F - 0 3 
2 . 5 5 F - 0 3 
6 . 8 1 E - 0 4 
7 . 7 1 E - 0 4 

3 . a5 r , 
1 .43E 
b . 6 6 F 
2 . 1 7 ! ; 
9 . 5 4 " 
4 . 9 7 r 
2 . 9 0 E 
1 . 2 2 " 
6 . 1 6 " 
1 .75F 
7.07F:-
1 . 9 3 " -
7 . 6 4 " -
3 . 7 0 S -
2 . 0 4 E -
7 . 9 5 ' : -
3 . 8 3 E -
1.02C-
4 . 0 7 " -

0 ) 
03 
02 
" 2 
01 
01 
01 
01 
00 
on 

-01 
-01 
-02 
-02 
-02 
- 0 3 
- 0 ! 
- 0 ) 
-04 

Z = 8 

1 .00 
1 .50 

6 . 3 9 F 02 
2 . 1 5 E 02 

9 . 5 9 E 02 
3 . 2 4 E 02 
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Photon 

energy 
(keV) 

1 . 0 7 
1 . 5 0 
2 . 0 0 
3 . 0 0 
U .OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
OO.OO 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 . 3 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
a . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
« 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 . 5 6 
2 . 0 0 
3 . 0 0 
U .OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
l » 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 . 8 U 
2 . 0 0 
3 . 0 0 

KL-i 
Ka, 

3 . I » 5 E 0 3 
1 . 7 U E 0 3 
8 . 3 1 R 0 2 
2 . 7 7 E 0 2 
1 . 2 U E 0 2 
6 . 5 0 E 0 1 
3 . 8 2 E 0 1 
1 . 6 2 E 0 1 
8 . 2 6 E 0 0 
2 . 3 7 E 0 0 
9 . 6 6 1 3 - 0 1 
2 . 6 7 E - 0 1 
1 . 0 6 E - 0 1 
5 . 1 5 E - 0 ? 
2 . 8 5 E - 0 2 
1 . 1 2 E - 0 2 
5 . a 0 E - 0 3 
1 . 4 5 E - 0 3 
5 . 7 9 E - 0 1 * 

a . 0 2 E 0 3 
2 . 9 7 E 0 3 
^.|^n?. 0 3 
' « . 9 2 E 0 2 
2 . 2 2 E 0 2 
1 . 1 8 E 0 2 
6 . 9 8 E 0 1 
3 . 0 0 E 0 1 
1 .5 I»E 0 1 
U . « 7 E 0 0 
1 . a 3 E 0 0 
5 . 1 1 E - 0 1 
2 . 0 a E - 0 1 
9 . 9 6 E - 0 2 
5 . 5 3 E - 0 2 
2 . 1 8 E - 0 2 
1 . 0 6 E - 0 2 
2 . 8 5 E - 0 3 
1 . 1 U E - 0 3 

l » . 1 2 E 0 3 
2 . 3 8 E 0 3 
8 . 3 a E 0 2 
3 . 8 2 E 0 2 
2 . 0 5 E 0 2 
1 . 2 2 E 0 2 
5 . 2 P E 0 1 
2 . 7 3 E 0 1 
8 . 0 2 E 0 0 
3 . 3 1 E 0 0 
9 . 3 1 E - 0 1 
3 . 7 « E - 0 1 
1 . a 3 E - 0 1 
1 . 0 2 E - 0 1 
i » . 0 ' * E - 0 2 
1 . 9 6 E - 0 2 
5 . 3 3 E - 0 3 
2 . 1 4 E - 0 3 

t . 3 ( » E 0 3 
3 . 8 1 E 0 3 
1 . 3 5 E 0 3 

KL23 
Kc.a 

NA Z = 

5 . I R E 0 3 
2 . 6 I E 0 3 
1 . 2 5 F 03 
U . 1 7 E 02 
1 . 8 5 1 : 02 
9 . 7 6 F 01 
5 . 7 3 F 01 
2 . i « a E 0 1 
1 . 2 4 F 01 
3 . 5 7 E 00 
1 . a 5 E 0 0 
U . 0 1 E - 0 1 
1 . 5 9 F - 0 1 
7 . 7 U F - 0 2 
t . 2 8 F - 0 2 
1 . 6 8 E - 0 2 
8 . 1 1 E - 0 3 
2 . 1 8 E - 0 3 
8 . 6 9 F - 0 a 

HG Z = 

6 . 0 6 E 0 3 
« . l t 7 E 03 
2 . 1 7 1 0 3 
7 . I 4 1 E 02 
3 . 3 4 E 02 
1 . 7 3 E 02 
1 . 0 5 E 0 2 
a . 5 1 F 01 
2 . 3 1 E 0 1 
6 . 7 2 F 0 0 
2 . 7 S E 0 0 
7 . 6 8 E - 0 1 
3 . 0 7 F - 0 1 
1 . 5 0 E - 0 1 
a . 3 2 E - 0 2 
3 . 2 7 E - 0 2 
1 . 5 9 F - 0 2 
4 . 2 9 F - 0 3 
1 . 7 1 E - 0 3 

AL Z = 

6 . 1 9 E 03 
3 . 5 8 F 03 
1 . 2 5 F 0 3 
5 . 7 a E 02 
3 . 0 8 E 02 
1 . 8 3 E 0 2 
7 . 9 U E 01 
1 . 1 0 E 0 1 
1 . 2 1 E 0 1 
« . 9 7 E 0 0 
l . t C E 0 0 
5 . 6 2 E - 0 1 
2 . 7 6 F - 0 1 
1 . 5 3 E - C 1 
6 . 0 7 E - 0 2 
2 . 9 5 F - 0 2 
8 . 0 1 E - 0 3 
3 . 2 1 F - 0 3 

s r Z = 

6 . 5 2 F 03 
5 . 7 3 E 0 3 
2 . 0 3 F 03 

1 1 

1 2 

1 3 

5 . 
3 . 
1 . 
5 . 
2 . 
1 . 
7 . 
3 . 
1 . 

a. 
1 . 
5 . 
2 . 
1 . 
5 . 
2 . 
7 . 
2 . 

I t 

1 . 
1. 
3 . 

KM: 

m 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
— 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5 2 E 
2 0 E 

, 1 2 E 
, 1 2 E 
711E 

. 6 3 E 
,ORE-
6 6 E-

, 0 8 F -
,f»i»E-
, 2 5 E -
, 0 2 F -
l»6F-

, 3 7 E -
, l»1E-
, 6 3 E -

I t E -
. 8 6 E -

, 2 a E 
, 1 2 R 
. 9 a E 

I 

0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

• 0 1 
• 0 1 
• 0 1 
• 0 2 
• 0 2 
• 0 3 
• 0 3 
• 0 3 
•OK 
•OU 
• 0 5 
• 0 5 

0 2 
0 2 
0 1 

8 . 
H. 
1 . 
7 , 

Table 7 (contiiiued) 

KM-^ 

Kh'. 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

, 2 8 E 
. 7 9 E 
. f iSE 
. 6 8 E 

« . 1 2 E 
2 , 
1 . 
5 . 
1 . 

. ' • 5 E 

. 0 6 ! ! 

. « 9 E -

. 6 1 E -
6 , 6 5 B -
1 , 
7 , 
3 , 
2 , 

a, 
3 , 
1 , 

«, 

1 . 
1, 

, 8 7 E -
. 5 2 R -
, 6 9 B -
. 0 5 E -
. 1 2 E -
. 9 5 E -
. 0 7 E -
. 3 0 E -

. 9 2 E 

. 6 9 E 
5 . 9 3 E 

,3 

3 

0 1 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

- 0 1 
- 0 1 
- 0 2 
- 0 2 
- 0 3 
•0 3 
- 0 3 
-OK 
-OK 

-oa 
- 0 5 

0 2 
0 2 
0 1 

Photon 

energy 
(keV) 

U . O O 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
1*0 .00 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 . 1 1 1 
3 . 0 0 
l » . 0 0 
5 . 0 0 
6 . 0 0 
3 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 . 4 7 
3 . 0 0 
l » . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

KL^ 
Ka^ 

6 . 2 7 F 0 2 
3 . 3 9 E 0 2 
2 . 0 3 E 0 2 
a . a ^ F 0 1 
4 . 6 J F 0 1 
1 . 3 7 E 0 1 
5 . 7 1 F 0 0 
1 . 6 2 E 0 0 
6 . 5 5 E - C 1 
3 . 2 2 E - 0 1 
1 . 8 0 E - 0 1 
7 . 1 5 E - 0 ? 
3 . 4 ' ' F - 0 2 
9 . 5 0 E - 0 3 
3 . 8 2 F - 0 3 

4 . 5 7 E 0 3 
2 . 0 9 E 0 3 
9 . 8 5 E 0 2 
5 . 3 8 E 02 
3 . 2 4 F 0 ? 
1 . 4 3 F 0 2 
7 . 5 1 E 0 1 
2 . 2 6 E 0 1 
9 . 4 1 E 0 0 
2 . 7 G E 0 0 
1 . 1 O E 0 0 
5 . 4 2 E - 0 1 
3 . 0 3 E - 0 1 
1 . 2 1 E - 0 1 
5 . 9 2 F - 0 2 
1 . 6 2 E - 0 2 
6 . 5 4 E - 0 3 

4 . 7 9 E 0 3 
3 . 1 3 E 0 3 
1 . 4 0 E 0 3 
8 . 2 2 E 0 2 
4 . 9 9 E 0 2 
2 . 2 2 E 0 2 
1 . 1 7 E 0 2 
3 . 5 6 R 0 1 
1 . 5 0 E 0 1 
4 . 3 2 F 0 0 
1 . 7 6 E 0 0 
8 . 7 5 E - n i 
4 . 9 1 E - 0 1 
1 . 9 7 E - 0 1 
9 . 6 6 S - 0 2 
2 . 6 6 E - 0 2 
1 . 0 7 E - 0 2 

« 2 . 3 
*;".,2 

S I 7 = 

9 . 4 3 E 0 2 
5 . 1 0 S 0 2 
3 . 0 5 E 0 2 
1 . 3 4 E 0 2 
6 . 9 6 K 0 1 
2 . 0 7 E 0 1 
8 . 5 9 E 0 0 
2 . 4 4 5 ] 0 0 
9 . 8 5 = ; - 0 1 
4 . 8 4 t 2 - 0 1 
2 . 7 1 ' : ; - 0 1 
1 . 0 7 E - 0 1 
5 . 2 4 S - 0 2 
1 . 4 3 = : - 0 2 
5 . 7 5 ' ! - 0 3 

p ^ = 

fi.aae 03 
3 . 1 5 R 0 3 
1 . 4 8 E 0 3 
8 . 0 9 E 0 2 
4 . 8 8 F ; 0 2 
2 . 1 6 F 0 2 
1 . 1 3 3 0 2 
3 . 3 9 E 0 1 
1 . 4 2 F 0 1 
4 . 0 6 P 0 0 
1 . 6 5 E 0 0 
8 . 1 5 E - 0 1 
4 . S 6 E - 0 1 
1 . a 2 R - 0 1 
P . 9 1 E - 0 2 
2 . 4 4 E - 0 2 
9 . 8 4 E - 0 3 

S Z = 

7 . 2 2 E 0 3 
a . 7 2 ' 5 0 3 
2 . 2 4 E 0 3 
1 . 2 4 R 0 3 
7 . 5 1 E 0 2 
3 . 3 5 E 0 2 
1 . 7 6 E 0 2 
5 . 3 6 E 0 1 
2 . 2 6 E 0 1 
6 . 5 1 E 0 0 
2 . 6 6 R 0 0 
1 . 3 2 E 0 0 
7 . 4 0 E - 0 1 
2 . 9 6 S - 0 1 
1 . 4 5 E - 0 1 
4 . 0 0 K - 0 2 
1 . 6 2 E - 0 2 

m^ 
KH, 

14 

1 . f i 4 E 0 1 
9 . 9 7 E 0 0 
5 . 9 7 = ; 0 0 
2 . 6 2 E 0 0 
1 . ib". 0 0 
4 . 0 4 ' : ; - 0 1 
1 . 6 f l E - 0 1 
4 . 7 7 E - 0 7 
1 . 9 3 E - 0 2 
9 . 4 8 E - 0 3 
5 . 2 9 E - 0 3 
? . 1 0 ' ! - 0 3 
1 . 0 3 E - 0 3 
2 . 7 9 1 ^ - 0 4 
1 . 1 2 3 - 0 4 

1 5 

2 . 1 5 3 0 2 
9 . 8 7 F 0 1 
4 . 6 4 F 0 1 
2 . 5 3 3 0 1 
1 . 5 3 3 0 1 
6 . 7 6 E 0 0 
3 . 5 4 R 0 0 
1 . 0 6 E 0 0 
4 . 4 4 R - 0 1 
1 . 2 7 3 - 0 1 
5 . 1 7 R - 0 2 
2 . 5 5 E - 0 2 
1 . 4 3 E - 0 2 
5 . 7 0 E - 0 3 
2 . 7 9 3 - 0 3 
7 . 6 4 3 - 0 4 
3 . 0 8 3 - 0 4 

1 6 

3 . 1 6 3 0 2 
2 . 0 7 3 0 2 
9 . a 3 F 0 1 
5 . 4 2 3 0 1 
3 . 2 9 3 0 1 
1 . 4 7 3 0 1 
7 . 7 3 3 0 0 
2 . 3 5 S 0 0 
9 . 8 8 3 - 0 1 
2 . 8 5 3 - 0 1 
1 . 1 6 3 - 0 1 
5 . 7 7 3 - 0 2 
3 . 2 4 E - 0 2 
1 . 3 0 3 - 0 2 
6 . 3 7 E - 0 3 
1 . 7 5 E - 0 3 
7 . 0 R ' : ' - 0 4 

t:M2,3 
Kh.z 

2 . 7 3 3 0 1 
1 . 5 0 F 0 1 
8 . 9 9 3 0 0 
3 . 9 ' t F 0 0 
7 . 0 5 3 0 0 
6 . 0 9 S - 0 1 
2 . 5 3 r - 0 1 
7 . 1 8 F - 0 2 
2 . 9 0 S - 0 2 
1 . 4 3 P - 0 2 
7 . 9 7 3 - 0 3 
3 . 1 6 E - 0 3 
1 . 5 4 3 - 0 3 
4 . 2 I F - 0 4 
1 . 6 9 E - 0 4 

3 . 2 5 3 0 2 
1 . 4 9 3 0 2 
7 . 0 0 3 01 
3 . 8 2 3 0 1 
2 . 3 1 3 0 1 
1 . 0 2 3 0 1 
5 . 3 4 3 0 0 
1 . 6 0 3 0 0 
6 . 7 0 3 - 0 1 
1 . 9 2 3 - 0 1 
7 . 7 9 3 - 0 2 
3 . 8 5 K - 0 2 
2 . 1 6 3 - 0 2 
3 . 6 0 3 - 0 3 
4 . 2 1 3 - 0 3 
1 . 1 5 F - 0 3 
4 . 6 5 3 - 0 4 

4 . 7 5 K 02 
3 . 1 1 3 0 2 
1 . 4 3 B 0 2 
8 . 1 5 3 0 1 
4 . 9 4 3 0 1 
2 . 2 1 3 0 1 
1 . 1 6 F 0 1 
3 . 5 3 E 0 0 
1 . 4 9 3 0 0 
4 . 2 9 3 - 0 1 
1 . 7 5 E - 0 1 
8 . 6 7 3 - 0 2 
4 . 8 7 3 - 0 2 
1 . 9 5 3 - 0 2 
9 . 5 7 E - 0 3 
2 . 6 3 3 - 0 3 
1 . 0 7 F - 0 3 
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Photon 

energy 
(keV) 

2 . 8 2 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

3 . 2 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
3 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

3 . 6 1 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 . 0 4 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 

KL^ 
Kat 

5 . 0 4 E 03 
4 . 5 7 E 03 
2 . 2 0 E 03 
1 .22E 03 
7 . 4 7 E 02 
3 . 3 6 E 02 
1 .78E 02 
5 . 4 7 E 01 
2 . 3 2 R 01 
6 . 7 4 E 00 
2 . 7 7 E 00 
1 .38E 00 
7 . 7 5 E - 0 1 
3 . 1 2 E - 0 1 
1 . 5 3 E - 0 1 
4 . 2 4 E - 0 2 
1 . 7 2 E - 0 2 

5 . 3 2 E 03 
3 . 1 9 E 03 
1 .79E 03 
1 .10E 03 
4 . 9 9 E 02 
2 . 6 7 E 02 
8 . 2 6 E 01 
3 . 5 2 E 01 
1 .03E 01 
4 . 2 6 E 00 
2 . 1 2 E 00 
1 .20E 00 
4 . 8 4 E - 0 1 
2 . 3 9 E - 0 1 
6 . 6 3 E - 0 2 
2 . 7 0 E - 0 2 

5 .7 5 R 03 
4 . 4 5 E 03 
2 . 5 0 E 03 
1.55E 03 
7 . 1 1 E 02 
3 - 8 2 E 02 
1 .20E 02 
5 . 1 3 E 01 
1 .52E 01 
6 . 2 8 E 00 
3 . 1 5 E 00 
1 .78E 00 
7 . 2 2 E - 0 1 
3 . 5 7 E - 0 1 
9 . 9 5 E - 0 2 
4 . 0 6 E - 0 2 

5 . 7 4 E 03 
3 . 4 2 E 03 
2 . 1 2 E 03 
9 .SUE 02 
5 . 3 2 B 02 
1 .68E 02 
7 . 2 5 E 01 
2 . 1 6 E 01 
8 . 9 9 E 00 
4 . 5 2 E 00 

Kl^3 
Ka^a 

CL Z = 

7 . 5 3 E 03 
6 . 8 8 F 03 
3 . 3 1 3 03 
1.R4E 03 
1 . 1 2 F 03 
5 . 0 6 F 02 
2 . 6 9 E 02 
8 . 2 4 3 01 
3 . 4 9 E 01 
1 . 0 2 E 01 
4 . 1 7 E 00 
2 . 0 7 E 00 
1 .17E 00 
4 . 6 9 E - 0 1 
2 . 3 1 E - 0 1 
6 . 3 8 E - 0 2 
2 . 5 9 F - 0 2 

AR Z = 

8 . 0 1 3 03 
4 . 8 0 F 03 
2 . 6 9 E 03 
1 .65E 03 
7 . 5 2 E 02 
4 . 0 1 E 02 
1 .24E 02 
5 . 3 0 E 01 
1 . 5 5 3 01 
6 . 4 0 E 00 
3 . 2 0 E 00 
1.8 IE 00 
7 . 2 9 E - 0 1 
3 . 6 0 E - 0 1 
9 . 9 8 E - 0 2 
4 . 0 6 E - 0 2 

K Z = 

a . 6 5 E 03 
6 . 6 9 E 03 
3 . 7 7 E 03 
2 . 3 3 E 03 
1 .07E 03 
5 . 7 5 F 02 
1 . 8 0 E 02 
7 . 7 2 E 01 
2 . 2 a E 01 
9 . 4 5 E 00 
4 . 7 4 E 00 
2 . 6 8 E 00 
1 . 0 9 E 00 
5 . 3 a E - 0 1 
1 . 5 0 E - 0 1 
6 . 1 1 F - 0 2 

CA Z = 

8 . 6 5 E 03 
5 . 1 4 E 03 
3 . 1 9 E 03 
1 . 4 8 E 03 
a . O l E 02 
2 . 5 3 E 02 
1 .09R 02 
3 . 2 5 E 01 
1 . 3 5 E 01 
6 , 8 0 E 00 

KM, 
ATg, 

17 

4 . 35E 02 
3 . 9 5 E 02 
1 . 9 0 F 02 
1 .05E 02 
6 . 4 5 E 01 
2 . 9 0 E 01 
1 . 5 4 3 0 1 
4 . 7 3 E 00 
2.OOF 00 
5 . 8 2 E - 0 1 
2 . 3 9 F - 0 1 
1 . 1 9 E - 0 1 
6 . 6 9 E - 0 2 
2 . 6 9 F - 0 2 
1.3 2E-0 2 
3 . 6 6 E-03 
1 . 4 8 E - 0 3 

18 

5 . 8 0 E 02 
3 . 4 7 E 02 
1 . 9 5 F 02 
1 . 2 0 F 02 
5 . 4 4 E 01 
2 . 9 1 E 01 
9-OOE 00 
3 . 8 4 E 0 0 
1.12K 00 
4 . 6 4 E - 0 1 
2 . 3 2 E- 0 1 
1 . 3 1 E - 0 1 
5 . 2 3 F - 0 2 
2 . 6 0 F - 0 2 
7 . 2 3 E - 0 3 
2 . 9 4 E - 0 3 

19 

6 . 9 7 3 02 
5 . 3 9 F 02 
3 . 0 3 E 02 
1 .88E 02 
a . 6 2 E 0 1 
4 . 6 3 E 01 
1 .45E 01 
6 . 2 2 E 00 
1 .84E 00 
7 . 6 1 E - 0 1 
3 . 8 1 E - 0 1 
2 . 1 6 F - 0 1 
8 . 7 5 E - 0 2 
4 . 3 3 E - 0 2 
1 . 2 1 E - 0 2 
4 . 9 2 E - 0 3 

2 0 

7 . 5 6 E 02 
4 . 5 0 E 02 
2 . 7 9 E 02 
1 .30E 02 
7 . 0 1 E 01 
2 . 2 IE 01 
9 . 5 5 E 00 
2 . 8 4 E 00 
1 . 1 8 E 0 0 
5 . 9 5 E - 0 1 

Table 7 (continued) 

XA/2,3 

K^^.z 

6 . 5 4 E 02 
5 . 9 4 E 02 
2 . 8 5 3 02 
1 . 5 9 3 02 
9 . 7 0 E 01 
4 . 3 7 E 01 
2 . 3 2 E 01 
7.11.3 00 
3 . 0 1 E 00 
8 . 7 6 E - 0 1 
3 . 5 9 E - 0 1 
1 . 7 9 E - 0 1 
1 . 0 1 E - 0 1 
4 . 0 5 F - 0 2 
1 . 9 9 E - 0 2 
5 . 5 0 E - 0 3 
2 . 2 3 F - 0 3 

8 . 7 2 E 02 
5 . 2 3 3 02 
2 . 9 3 E 02 
1 .80E 02 
8 . 1 8 E 01 
4 . 3 7 E 01 
1 .35E 0 1 
5 . 7 7 E 00 
1 .69E 00 
6 . 9 7 E - 0 1 
3 . 4 8 3 - 0 1 
1 . 9 7 E - 0 1 
7 . 9 4 E - 0 2 
3 . 9 2 E - 0 2 
1 . 0 9 E - 0 2 
4 . 4 2 3 - 0 3 

1 .05E 03 
8 . 1 1 3 02 
4 . 5 7 E 02 
2 . 8 3 E 02 
1 .30E 02 
6 . 9 7 E 01 
2 . 1 8 E 0 1 
9 . 3 6 E 00 
2 . 7 7 E 00 
1 .15E 00 
5 . 7 4 E - 0 1 
3 . 2 5 E - 0 1 
1 . 3 2 E - 0 1 
6 . 5 2 E - 0 2 
1 . 8 2 S - 0 2 
7 . 4 1 E - 0 3 

1 .14E 03 
6 . 7 7 E 02 
4 . 2 0 E 02 
1 .95E 02 
1 . 0 5 E 02 
3 . 3 3 E 01 
1 .44E 0 1 
4 . 2 8 3 00 
1 .78E 00 
8 . 9 5 E - 0 1 

Photon 

energy 
(keV) 

6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 . 5 0 
5 . 0 0 
6 . 0 0 
3 . 0 0 

1 0 . 00 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 . 9 7 
5 . 0 0 
6 . 0 0 
3 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

5 . 4 8 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

KL, 
Kcc, 

2 . 5 6 F 00 
1 . 0 4 E 00 
5 . 1 7 E - 0 1 
1 . 4 5 E - 0 1 
5 . 9 2 E - 0 2 

5 . 8 9 F 03 
4 . 5 9 E C3 
2 . 8 8 E 03 
1 . 3 4 E 0 3 
7 . 3 0E 02 
2 . 3 3 E 02 
1 .01E 02 
3 . 043 01 
1 .27E 01 
6 . 4 0 E 00 
3 . 6 4 E 00 
1 . a 9 E 00 
7 . 4 0 E - 0 1 
2 . C 8 R - 0 1 
8 . 5 3 E - 0 2 

6 . 0 0 E 03 
5 . 98E 03 
3 . 8 0 E 03 
1 . 7 9 E 03 
9 . 78E 02 
3 . 15E 02 
1 .38E 02 
4 . 1 6 E 01 
1 . 7 5 E 01 
8 . 8 4 E 00 
5 . 04E 00 
2 . 0 7 E 00 
1 .03E 00 
2 . 9 1 E - 0 1 
1 . 2 O E - 0 1 

6 . 1 3 E 03 
4 . 9 5 E 03 
2 . 3 5 F 03 
1 . 2 9 E 03 
4 . 2 2 E 02 
1 . 8 5 E 02 
5 . 64E 01 
2 . 3 8 F 01 
1 .21E 01 
6 . 9 1 E 00 
2 . 8 4 E 00 
1 . 4 2 E 00 
4 . 0 2 E - 0 1 
1 . 6 6 E - 0 1 

KL:,,, 
Kc^i.1 

CA ', = 

3 . 8 6 3 00 
1 . 5 7 3 00 
7 . 7 9 3 - 0 1 
2 . 1 8 3 - 0 1 
8 . 9 2 3 - 0 2 

SC 7. = 

8 . 8 7 E 03 
6 . 9 1 E 0 3 
4 . 3 3 3 03 
2 . 0 2 3 03 
1.10R 0 3 
3 . 5 1 E 02 
1 . 5 2 3 02 
4 . 57 3 0 1 
1 .91E 01 
9 . 6 4 E 00 
5 . 4 3 3 00 
2 .2UE 00 
1 .11E 00 
3 . 1 3 3 - 0 1 
1 . 2 3 E - 0 1 

TI 7 = 

9 . 0 4 P 03 
9 . 0 1 E 0 3 
5 . 7 3 3 03 
2 . 6 9 3 03 
1 .47E 0 3 
4 . 7 5 E 02 
2 . 0 8 R 02 
6 . 2 7 E 0 1 
2 . 6 3 E 01 
1 .33E 01 
7 . 6 1 E 00 
3 . 1 2 E 00 
1 .55E 00 
4 . 3 9 3 - 0 1 
1 . a 0 E - 0 1 

V z; = 

9 . 2 5 E 03 
7 . 4 6 E 03 
3 . 5 5 E 03 
1 . 9 5 E 03 
6 . 3 6 E 02 
2 . 7 9 E 02 
8 . 5 0 E 01 
3 . 5 9 E 01 
1 .82E 01 
1 . 0 4 E 0 1 
4 . 2 8 E 00 
2 . 1 4 E 00 
6 . 0 7 E - 0 1 
2 . 5 0 E - 0 1 

KM, 
Kh 

20 

3 . 3 8 3 - 0 1 
1 . 3 7 R - 0 1 
6 . 8 2 3 - 0 7 
1 . 9 1 3 - 0 2 
7 . 3 0 3 - 0 3 

21 

7 . 873 02 
6 . 1 4 E 02 
3 . 8 4 R 02 
1 . 7 9 F 02 
9 . 7 5 R 01 
3 . 1 1 3 01 
1 . 3 5 3 01 
4 . 0 6 g 00 
1 . 7 0 E on 
8 . 5 6 3 - 0 1 
4 . 8 7 3 - 0 1 
1 . 9 9 E - 0 1 
9 . 8 9 3 - 0 2 
2 . 7 8 3 - 0 2 
1 . 1 4 E - 0 2 

22 

8 . 1 4 E 02 
a . 1 2 E 02 
5 . 1 6 3 02 
2 . 4 3 3 02 
1 .33E 02 
4 . 2 3 3 01 
1 .87E 01 
5 . 6 5 3 00 
2 . 3 7 s 00 
1 .20E 00 
6 . 8 5 3 - 0 1 
2 . 8 1 3 - 0 1 
1 . 4 0 E - 0 1 
3 . 9 5 E - 0 2 
1 . 6 2 E - 0 2 

23 

8 . 4 0 S 02 
6 . 7 7 3 02 
3 . 2 2 3 02 
1 . 7 7 E 02 
5 . 7 8 E 01 
2 . 5 4 3 01 
7 . 7 2 E 00 
3 . 2 6 E 00 
1 .65R 00 
9 . 4 6 R - 0 1 
3 . 8 9 E - 0 1 
1 . 9 5 3 - 0 1 
5 . 5 1 E - 0 2 
2 . 2 7 E - 0 2 

KM:,,, 
Kh.3 

5 . 0 8 3 - 0 1 
2 . 0 7 E - 0 1 
1 . 0 3 E - 0 1 
7 . 3 7 E - 0 2 
1 . 1 7 E - 0 2 

1 .19E 03 
9 . 7 4 E 02 
5 . 7 9 3 02 
2 . 7 0 E 02 
1 .47E 02 
4 . 6 9 E 01 
2 . 0 4 E 01 
6 . 1 1 3 00 
2 . 5 5 E 00 
1 . 2 1 3 00 
7 . 3 3 F - 0 1 
2 . 9 9 E - 0 1 
1 . 4 9 E - 0 1 
4 . 1 8 E - 0 2 
1 . 7 2 E - 0 2 

1 .23E 03 
1 .22E 03 
7 . 7 7 E 02 
3 . 6 5 E 02 
2 . 0 0 3 02 
6 . 4 4 3 01 
2 . 8 1 F 01 
8 . 5 0 E 00 
3 . 5 7 3 00 
1 .8 IE 00 
1 . 0 3 E 00 
4 . 2 2 E - 0 1 
2 . 1 1 R - 0 1 
5 . 9 5 E - 0 2 
2 . 4 4 E - 0 2 

1 .26E 03 
1 .02E 03 
4 . 8 5 3 02 
2 . 6 7 3 02 
8 . 6 9 E 01 
3 . 8 2 R 01 
1 . 1 6 3 01 
4 . 9 0 E 00 
2 . 4 9 E 00 
1 . 4 2 3 00 
5 . 8 5 E - 0 1 
2 . 9 3 E - 0 1 
R . 2 9 F - 0 2 
3 . 4 2 E - 0 2 
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Table 7 (continued) 

Photon 
energy 
(keV) 

KL, 
Kai 

KM, 
Kh.3 

Photon 
energy 
(keV) 

KL, 
Ka, ATa, 2 

KM, 
Kh 

KM, 3 

^ ^ 1 . 3 

CR Z = 24 

6 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

6 . 7 5 E 
6 . 2 5 E 
3 . 0 8 E 
1 .70E 
5 . 6 0 E 
2 . 4 7 E 
7 . 5 8 E 
3 . 2 1 E 
1.64E 
9 . 3 a E 
3 . 8 7 E 
1 .94E 
5 . 5 2 E -
2 . 2 8 E -

03 
03 
03 
03 
02 
02 
01 
01 
01 
00 
00 
00 

•01 
-01 

9 . 4 4 F 
9 . 4 4 F 
4 . 6 4 3 
2 . 5 7 E 
8 . 4 4 E 
3 . 7 3 3 
1 . 1 4 F 
4 . 8 5 F 
2 . 4 7 3 
1 .42E 
5 . 8 4 E 
2 . 9 3 F 
8 . 3 3 E -
3 . 4 4 F -

03 
03 
03 
03 
02 
02 
02 
01 
01 
01 
00 
00 

-01 
-01 

8 . 3 R F 02 
8 . 3 a F 02 
4 . 1 2 F 02 
2 . 2 3 F 02 
7 . 5 0 F 01 
3 . 3 1 3 01 
1 . 0 1 F 01 
4 . 30E 00 
2 . 1 9 3 00 
1 .26F 00 
5 . 1 8 F- 0 1 
2 . 6 0 F - 0 1 
7 . 3 9 F - 0 2 
3 . 0 5 E - 0 2 

1.26E 
1 . 2 6 3 
6 . 2 1 E 
3 . 4 3 E 
1 . 1 3 3 
4 . 9 9 3 
1 .53E 
6 . 4 9 E 
3 . 3 0 3 
1 . 8 9 3 
7 . 8 1 E -
3 . 9 13-
1 .11F-
4 . 6 0 3 -

0 3 
03 
0 2 
02 
02 
0 1 
01 
00 
00 
00 

-01 
-01 
-0 1 
-02 

Z = 25 

6 . 5 6 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 - 0 0 
2 0 0 . 0 0 

6 . 4 0 E 
3 . 9 2 E 
2 . 1 8 E 
7 . 2 3 E 
3 . 2 2 E 
9 . 9 3 E 
4 . 2 3 E 
2 . 1 6 E 
1 .24E 
5 . 1 4 E 
2 . 5 8 E 
7 . 3 7 E -
3 . 0 5 E -

03 
03 
03 
02 
02 
01 
01 
01 
01 
00 
00 

•01 
-01 

9 . 6 6 F 
5 . 9 2 E 
3 . 2 9 E 
1 .09E 
4 . 8 6 E 
1 .50E 
6 . 3 8 E 
3 . 2 6 F 
1 .87F 
7 . 7 6 3 
3 . 9 0 F 
1 .11E 
4 . 6 1 E -

03 
03 
03 
03 
02 
02 
01 
01 
01 
00 
00 
00 

-01 

8 . 8 8 F 02 
5 . 4 4 F 02 
3 . 02E 02 
1 .00E 02 
4 . 4 6 F 01 
1 .33E 01 
5 . 8 6 3 00 
3.OOF 00 
1 .72E 00 
7 . 1 3 3 - 0 1 
3 . 5 8 E - 0 1 
1 . 0 2 E - 0 1 
4 . 2 3 F- 0 2 

1.34B 
8 . 2 1 3 
4 . 5 6 E 
1 . 5 1 3 
6 . 7 3 E 
2 . 0 8 E 
8 . 8 4 E 
4 . 5 2 3 
2 . 6 0E 
1.07E 
5 . 4 0 E -
1 .54F-
6 . 3 9 3 -

03 
02 
02 
02 
0 1 
01 
00 
00 
00 
00 

-0 1 
•01 
-02 

26 

7 . 1 3 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

6 . 4 5 E 
4 . 8 9 E 
2 . 7 4 E 
9 . 1 8 E 
4 . 1 1 E 
1 .28 E 
5 . 4 6 E 
2 . 8 0 E 
1 .61E 
6 . 6 9 E 
3 . 3 7 E 
9 . 6 7 E -
4 . 0 1 3 -

03 
03 
03 
02 
02 
02 
01 
01 
01 
00 
00 

-01 
•01 

9 . 7 4 E 
7 . 3 9 E 
4 . 1 5 E 
1 .39E 
6 . 2 0 E 
1 .93E 
8 . 2 5 F 
4 . 2 3 E 
2 . 4 3 E 
1 .01E 
5 . 0 9 E 
1 .46E 
6 . 0 6 E -

03 
03 
03 
03 
02 
02 
01 
01 
01 
01 
00 
00 

-01 

8. 99E 02 
6 . 8 7 F 02 
3 . 8 3 F 02 
1 .28F 02 
5 . 7 2 F 01 
1 .78E 01 
7 . 6 1 3 0 0 
3 . 9 0 R 00 
2 . 2 5 E 0 0 
9 . 3 3 3 - 0 1 
4 . 70 E-01 
1 . 3 5 ' ' - 0 1 
5 . 5 9 E - 0 2 

1.36E 
1 . 0 3 3 
5 . 7 7 E 
1 . 9 3 3 
8 . 6 3 E 
2 . 6 8 E 
1.15E 
5 . 8 8 3 
3 . 3 9 E 
1 .41E 
7 . 0 8 E -
2 . 0 3 E -
8 . 4 3 E -

03 
03 
02 
02 
01 
01 
01 
00 
00 
00 

•01 
•01 
-0 2 

CO Z = 27 

7 . 7 3 
8 . 0 0 

1 0 . 0 0 
1 5 , 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

6 . 4 8 E 
5 . 9 8 E 
3 . 4 1 E 
1.15E 
5 . 1 8 E 
1.62E 
6 . 9 6 E 
3 . 5 3 E 
2 . 073 
8 . 6 1 E 
4 . 3 5 E 
1.25E 
5 . 2 1 E -

03 
03 
03 
03 
02 
02 
01 
01 
01 
00 
00 
00 

•01 

9 . 8 0 E 
9 . 0 4 E 
5 . 16E 
1 . 7 4 E 
7 . 8 3 E 
2 . 4 5 E 
1 .05E 
5 . 4 1 E 
3 . 1 2 E 
1-30F 
6 . 5 7 E 
1 . 8 9 F 
7 . 8 7 F -

03 
03 
03 
03 
02 
02 
02 
01 
01 
01 
00 
00 

-01 

9 . 0 7 F 02 
a . 3 7 E 02 
4 . 7 7 E 02 
1 . 6 1 3 02 
7 . 2 4 E 0 1 
2 . 2 7 E 01 
9 . 7 4 F 00 
5 . 0 0 E 00 
2 . 8 9 E 00 
1 . 2 0 F 00 
6 . 0 8 E - 0 1 
1 . 7 5 3 - 0 1 
7 . 2 8 F - 0 2 

1.36R 
1.26E 
7 . 1 7 E 
2 . 4 2 E 
1 . 0 9 3 
3 . 4 1 E 
1 .46E 
7 . 5 2 3 
4 . 3 4 E 
1 .31E 
9 . 1 3 E -
2 . 6 3 E -
1 .09E-

0 3 
03 
02 
02 
02 
01 
01 
00 
00 
00 

-01 
-0 1 
•01 

8 . 3 6 6 . 4 9 E 03 
1 0 . 0 0 4 . 1 8 E 03 
1 5 . 0 0 1 .42E 03 

m Z = 28 

9 . 8 1 E 03 9 . 1 1 F 02 1 . 3 8 3 03 
6 . 3 2 E 03 5 . 8 7 E 02 8 . 8 6 E 02 
2 . 1 5 3 03 1 .99F 02 3 . 0 1 E 02 

2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
oO.OO 
9 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

6 . 4 3 E 
2 . 03E 
8 . 7 5 F 
4 . 5 1 E 
2 . 6 1 E 
1 . 0 9 E 
5 . 5 2 E 
1 . 6 0 E 
6 . 6 5 E -

02 
02 
01 
0 1 
01 
0 1 
00 
0 0 

- 0 1 

9 . 7 3 3 
3 . 0 7 3 
1 . 3 2 E 
6 . 8 2 F 
3 . 9 5 3 
1 . 6 5 3 
8 . 3 5 F 
2 . 4 1 3 
1 . 0 1 3 

02 
02 
02 
01 
01 
0 1 
00 
00 
00 

9 . 0 3 F 
2 . 8 5 3 
1 . 2 3 E 
6 . 3 3 3 
3 .6 f>E 
1 . 5 3 3 
7 . 7 5 P -
2 . 2 4 3 -
9 . 3 4 3 -

01 
01 
0 1 
0 0 
00 
on 

- 0 1 
- 0 1 
- 0 7 

1 . 3 6 r 
4 . 3 0 S 
1 . T 5 F 
9 . S 6 3 
5 . 5 3 F. 
2 . 3 1 P 
1 . 1 7 3 
3 . 3 ' t - -
1.4 1 " -

02 
01 
0 1 
00 
00 
0 0 
0 0 

- 0 1 
• 0 1 

CO 7 = 29 

9 . 0 1 
1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

6 . 4 3 E 
5 . 053 
1 . 7 4 E 
7 . 9 2 3 
2 . 5 7 F 
1 . 0 9 E 
5 . 6 4 E 
3 . 2 7 3 
1 . 37E 
6 . 9 6 E 
2 . C2E 
8 . 4 4 E -

0 3 
03 
03 
02 
02 
02 
0 1 
0 1 
01 
00 
00 

- C I 

9 . 7 3 3 
7 . 6 5E 
2 . 64 E 
1 . 2 0 ' 
3 . 8 1 3 
1 . 0 5 3 
8 . 5 3 F 
4 . 9 5 3 
2 . 0 8 V 
1 . 0 5 E 
3 . 0 5 F 
1 . 2 8 3 

03 
03 
03 
03 
02 
02 
01 
0 1 
01 
01 
00 
0 0 

8 . 8 3 " 
6 . 9 8 3 
2 . 4 1 3 
1 . 0<5R 
3 . 4 8 3 
1 . 5 1 3 
7 . 7 9 3 
4 . 5 2 3 
1 . 8 9 P 
9 . 6 1 3 -
2 . 7 9 3 -
1 . 1 7 3-

02 
02 
02 
0 2 
01 
01 
00 
00 
0 1 

- 0 1 
- 0 1 
- 0 1 

1 .34« ' 
1 . 0 5 " 
3 . 6 4 3 
1 .1)5 ' ' 
5 . 2 5 3 
7 . 7 8 3 
1 . 1 8K 
5 . 8 2 3 
2 . 3 b P 
1 . 4 5 3 
4 . 2 1 F -
1 . 7 6 3-

03 
0 3 
07 
02 
91 
01 
01 
00 
0 0 
00 

• 0 1 
- 0 1 

Z = 30 

9 . 6 9 
1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

6 . 4 6 E 
5 . 9 9 E 
2 . 1 0 E 
9 . 6 2 E 
3 . 0 7 F 
1 . 3 4 E 
6 . 9 4 E 
4 . 0 3 E 
1 . 7 0E 
R . 6 3 E 
2 . 5 1 E 
1 . 05F 

03 
03 
03 
02 
02 
02 
01 
0 1 
0 1 
00 
00 
OC 

9 . 7 8 3 
9 . 0 8 E 
3 . 183 
1 . 4 6 E 
4 . 6 6 E 
2 . 0 2 3 
1 . 0 5 E 
6 . 1 0 ^ -
2 . 5 7 " 
1 . 3 1 C 
3 . 8 0 3 
1 . 59 E 

03 
03 
03 
03 
02 
0 2 
07 
0 1 
0 1 
01 
00 
00 

9 . 1 3 3 
8 . 4 7 V 

7 . 9 7 3 
1 . 363 
4 . 343 
1.8c»E 
9 . 8 0 3 
5 . 7 0 3 
7 . 4 0 3 
1 . 2 2 3 
3 . 5 5 V -

1 . 4 9 3 -

07 
02 
0-) 
0? 
01 
01 
00 
00 
00 
00 

- 0 1 
- 0 1 

1 . i 8 v 

1 . 7 8 3 
4 . 4 9 V 
2 . 0 5 3 
6 . 5 73 
7 . 8 6 F 
1 . 4 B F 
8 . 6 1 3 
3 . 6 2 3 
1 . 8 4 3 
5 . 1 5 r-
2 . 2 5 V -

0 J 
03 
02 
0 2 
91 
01 
0 1 
0 0 
0 0 
0 0 

•01 
• 0 1 

fiA Z = 31 

1 0 . 4 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

6 . 39E 
2 . 5 1 E 
1 . 1 5 E 
3 . 7 1 E 
1 . 6 2 E 
8 . 42F 
4 . 91F 
2 . 0 7 F 
1 . 06R 
3 . 0 9 E 
1 . 3 0 E 

03 
03 
03 
02 
02 
01 
01 
0 1 
0 1 
00 
CO 

9 . 6 5 F 
3 . 7 9 F 
1.74-3 
5 . 6 C E 
2 . 4 5 E 
1 . 2 7 3 
7 . 4 1 3 
3 . 1 3 3 
1 . 5 9 3 
4 . 6 6 V 
1 . 9 6 3 

03 
03 
03 
02 
02 
02 
01 
01 
0 1 
00 
00 

9 . 2 2 F 
3 . 6 2 3 
1 . 6 6 3 
5 . 3 5 3 
2 . 3 4 V 
1 . 2 1 F 
7 . 0 8 3 
2 . 9 9 3 
1 . 5 2 3 
4 . 4 5 3 -
1 . 8 7 V . 

0 2 
0 2 
0 7 
0 1 
01 
0 1 
00 
00 
00 

- 0 1 
- 0 1 

1 . 3 9 F 
5 . 4 5 P 
7 . 5 1 E 
8 . 0 8 3 
3 . 5 3 3 
1 . 8 4 3 
1 . 0 7 E 
4 . 5 7 E 
7 . 3 0 V 
6 . 7 2 V -
7 . 8 2 3 -

03 
02 
02 
31 
01 
01 
0 1 
00 
00 

• 0 1 
•01 

GE = 32 

1 1 . 1 4 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

6 . 2 4 E 
2 . 9 3 F 
1 . 3 5 E 
4 . 3 8 R 
1 . 9 2 E 
1 . 0 0 E 
5 . 8 5 E 
2 . 4 8 E 
1 . 2 7 E 
3 . 7 1 E 
1 . 5 6 E 

03 
03 
03 
02 
02 
02 
01 
01 
01 
00 
CO 

9 . 4 5 E 
4 . 4 4 F 
2 . 0 5 3 
6 . 6 4 P 
2 . 9 1 3 
1 . 5 2 S 
8 . 8 7 F 
3 . 7 h E 
1 . 9 2 3 
5 . 6 3 3 
2 . 3 7 3 

03 
03 
03 
02 
02 
02 
01 
01 
0 1 
00 
00 

9 . 2 1 3 
4 . 3 2 3 
1 . 9 1 3 
6 . 4 7 E 
2 . 8 4 3 
1 . 4 8 V 
8 . 6 4 E 
3 . 6 6 3 
1 . 8 7 3 
5 . 4 8 P -
7 . 3 1 3 -

02 
02 
02 
0 1 
0 1 
01 
00 
00 
0 0 

- 0 1 
- 0 1 

1 . 3 9 3 
6 . 5 3 F 
3 . 0 1 3 
9 . 7 6 E 
4 . 7 8 3 
2 . 2 4 3 
1 . 3 0 F 
5 . 5 3 3 
2 . 8 7 3 
8 . 2 8 3 -
3 . 4 9 V -

03 
0 7 
02 
0 1 
01 
01 
01 
00 
00 

•01 
• 0 1 
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Photon 

energy 
(keV) 

1 1 . 9 1 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 2 . 7 1 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 3 . 5 3 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 4 . 3 8 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 5 . 2 7 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

KL, 
Ka, 

6 . 0 7 E 
3 . 3 9 E 
1 . 5 7 E 
5 . 1 3 E 
2 . 2 6 E 
I . I B E 
6 . 9 2 E 
2 . 9 4 E 
1 . 5 1 E 
4 . 4 3 E 
1 . 8 7 E 

5 . 8 9 E 
3 . 8 9 E 
1 . 8 2 E 
5 . 9 7 E 
2 . 6 4 E 
1 . 3 8 E 
8 . 1 2 E 
3 . 4 6 E 
1 . 7 8 E 
5 . 2 5 E 
2 . 2 2 E 

5 . 7 3 E 
4 . 4 2 E 
2 . 0 9 E 
6 . 9 1 E 
3 . 0 7 E 
1 , 6 2 E 
9 . 4 9 E 
4 . 0 6 E 
2 . 0 9 E 
6 . 1 9 E 
2 . 6 2 E 

5 . 5 5 E 
4 . 9 9 E 
2 . 3 9 E 
7 . 9 3 E 
3 . 5 4 E 
1 . 8 7 E 
1 . 1 OE 
4 . 7 1 E 
2 . 4 3 E 
7 . 2 3 E 
3 . 0 7 E 

5 . 3 6 E 
2 . 7 0 E 
9 . 0 3 R 
4 . 0 4 E 
2 . 1 4 E 
1 . 2 6 E 
5 . 4 3 E 
2 . 8 1 E 
8 . 3 8 E 
3 . 5 7 E 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

KL,, 

Kcia 

AS Z = 

9 . 2 0 E 0 3 
5 . 1 4 E 0 3 
2 . 3 8 E 0 3 
7 . 7 8 E 02 
3 . 4 3 F 02 
1 . 7 9 E 02 
1 . 0 5 E 02 
4 . 4 6 E 01 
2 . 2 8 E 01 
6 . 7 2 E 0 0 
2 . 8 3 E 0 0 

SE Z = 

8 . 9 3 E 03 
5 . 8 9 E 0 3 
2 . 7 5 F 0 3 
9 . 0 5 E 02 
4 . 0 0 E 0 2 
2 . 1 0 E 0 2 
1 . 2 3 E 02 
5 . 2 5 E 0 1 
2 . 6 9 E 0 1 
7 . 9 5 E 0 0 
3 - 3 6 E 0 0 

BB Z = 

8 . 7 0 E 03 
6 . 7 1 E 0 3 
3 . 1 7 E 0 3 
1 . 0 5 E 03 
4 . 6 6 E 0 2 
2 . 4 5 E 0 2 
1 . 4 4 R 02 
6 . 1 6 E 01 
3 . 1 7 E 0 1 
9 . 3 9 E 0 0 
3 . 9 8 E 0 0 

KB Z = 

8 . 4 3 F 03 
7 . 5 8 E 0 3 
3 . 6 2 E 0 3 
1 . 2 0 E 0 3 
5 . 3 7 E 0 2 
2 . 3 3 E 0 2 
1 . 6 7 E 02 
7 . 1 6 F 01 
3 . 6 9 E 01 
1 . 1 0 E 01 
4 . 6 6 E 00 

RE Z = 

a . 1 4 E 03 
4 . 1 0 E 0 3 
1 . 3 7 E 0 3 
6 . 1 4 E 0 2 
3 . 2 5 E 0 2 
1 . 9 2 E 0 2 
8 . 2 6 3 01 
4 . 2 6 E 01 
1 . 2 7 E 01 
5 . 4 2 E 0 0 

KM, 
Kh 

3 3 

9 . 1 4 E 0 2 
5 . 1 I E 0 2 
2 . 3 7 E 0 2 
7 . 7 3 E 0 1 
3 . 4 1 E 0 1 
1 . 7 8 3 0 1 
1 . 0 4 E 0 1 
4 . 4 3 E 0 0 
2 . 2 7 F 0 0 
6 . 6 8 3 - 0 1 
2 . 8 2 E - 0 1 

3 4 

9 . 0 8 E 0 2 
5 . 9 9 E 0 2 
2 . 8 0 E 0 2 
9 . 2 0 3 0 1 
4 . 0 7 E 0 1 
2 . 1 3 E 0 1 
1 . 2 5 E 0 1 
5 . 3 4 F 0 0 
2 . 7 4 E 0 0 
8 . 0 9 E - 0 1 
3 . 4 2 3 - 0 1 

3 5 

8 . 9 5 3 0 2 
6 . 9 0 E 0 2 
3 . 2 6 E 0 2 
1 . 0 8 E 0 2 
4 . 7 9 E 0 1 
2 . 5 2 E 0 1 
1 . 4 8 R 0 1 
6 . 3 4 F 0 0 
3 . 2 6 E 0 0 
9 . 6 6 E - 0 1 
4 . 0 9 E - 0 1 

3 6 

a . 7 5 E 0 2 
7 . 8 7 F 0 2 
3 . 7 6 F 0 2 
1 . 2 5 F 0 2 
5 . 5 7 3 0 1 
2 . 9 4 F 0 1 
1 . 7 3 K 0 1 
7 . 4 3 E 0 0 
3 . 8 3 R 0 0 
1 . 1 4 E 0 0 
4 . 8 4 E - 0 1 

3 7 

8 . 5 9 E 0 2 
4 . 3 3 E 0 2 
1 . 4 5 E 0 2 
6 . 4 8 E 0 1 
3 . 4 3 3 0 1 
2 . 0 2 3 0 1 
8 . 7 1 E 0 0 
4 . 5 0 E 0 0 
1 . 3 4 F 0 0 
5 . 7 2 3 - 0 1 

Table 7 (continued) 

KM2,, 
KPi., 

1 . 3 8 E 
7 . 7 2 E 
3 . 5 8 3 
1 . 1 7 3 
5 . 1 5 E 
2 . 6 9 3 
1 . 5 8 E 
6 . 7 0 5 
3 . 4 3 3 
1 . 0 1 E 
4 . 2 6 3 -

1 . 3 7 E 
9 . 0 6 E 
4 . 2 4 E 
1 . 3 9 3 
6 . 1 5 3 
3 . 2 3 E 
1 . 8 9 3 
8 . 0 7 E 
4 . 1 4 E 
1 . 2 2 E 
5 . 1 7 E -

1 . 3 5 E 
1 . 0 4 E 
4 . 9 3 3 
1 . 6 3 E 
7 . 2 4 E 
3 . S I R 
2 . 2 4 E 
9 . 5 3 E 
4 . 9 2 E 
1 . 4 6 E 
6 . 1 9 R -

1 . 3 2 R 
1 . 1 9 R 
5 . 6 8 E 
1 . 8 9 E 
8 . 4 2 E 
4 . 4 4 3 
2 . 6 2 3 
1 . 1 2 E 
5 . 7 3 E 
1 . 7 2 R 
7 . 3 1 E -

1 . 3 0 E 
6 . 5 4 E 
2 . 1 9 3 
9 . 8 0 R 
5 . 1 8 E 
3 . 0 6 E 
1 . 3 2 E 
6 . 8 0 E 
2 . 0 3 E 
8 . 6 4 E -

0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

• 0 1 

0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

• 0 1 

0 3 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

• 0 1 

0 3 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

- 0 1 

0 3 
0 2 
0 2 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

- 0 1 

Photon 

energy 
(keV) 

1 6 . 18 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
bO.OO 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 7 . 1 2 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 8 . 0 9 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 9 . 0 8 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 0 . 0 0 
2 0 . 11 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

KL, 
KtXi 

5 . 1 7 E 
3 . 0 3 E 
1 . 0 2 E 
4 . 5 9 3 
2 . 4 4 E 
1 . 4 4 E 
6 . 2 2 E 
3 . 2 2 E 
9 . 6 5 F 
4 . 12E 

4 . 9 6 E 
3 . 3 6 E 
1 . 1 4 E 
5 . 1 5 E 
2 . 7 4 E 
1 . 6 3 E 
7 . 0 4 E 
3 . 6 5 E 
1 . 1 0 E 
4 . 6 9 E 

4 . 8 0 E 
3 . 7 2 E 
1 . 2 8 E 
5 . 8 1 E 
3 . 1 0 E 
1 . 8 4 E 
a . o i E 
4 . 1 6 E 
1 . 2 6 E 
5 . 3 8 E 

4 . 6 1 E 
4 . 1 1 E 
1 . 4 2 E 
6 . 4 a E 
3 . 4 7 E 
2 . 0 7 E 
9 . 0 0 E 
4 . 6 9 E 
1 . 4 2 E 
6 . 0 9 E 

4 . 4 3 E 
4 . 4 4 E 
1 . 5 8 E 
7 . 2 2 E 
3 . 8 7 E 
2 . 3 1 E 
1 . 0 1 E 
5 . 2 7 E 
1 . 6 0 E 
6 . 8 8 E 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
01 
0 0 
0 0 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
01 
0 1 
0 1 
0 0 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 

KL:,,, 

Ka,,2 

SR 7 = 

7 . 8 6 E 0 3 
4 . 6 1 3 0 3 
1 . 5 5 3 0 3 
6 . 9 9 S 0 2 
3 . 7 1 E 0 2 
2 . 1 9 3 0 2 
9 . 4 6 3 0 1 
4 . 9 0 E 0 1 
1 . 4 7 3 01 
6 . 2 6 3 0 0 

Y 7 = 

7 . 5 4 3 03 
5 . 1 0 E 0 3 
1 . 7 3 E 0 3 
7 . 8 4 E 0 2 
4 . 17E 0 2 
2 . 4 7 3 0 2 
1 . 0 7 3 0 2 
5 . 5 5 3 0 1 
1 . 5 7 3 0 1 
7 . 1 4 3 0 0 

ZR 7 = 

7 . 3 0 E 0 3 
5 . 6 7 3 0 3 
1 . 9 5 3 0 3 
8 . 3 5 3 0 2 
4 . 7 3 3 0 2 
2 . 8 1 E 0 2 
1 . 2 2 3 0 2 
6 . 3 3 S 01 
1 . 9 1 E 0 1 
8 . 1 9 3 9 0 

NB 7 = 

7 . 0 3 3 0 3 
6 . 2 6 E 0 3 
2 . 1 7 3 0 3 
9 . 8 8 E 0 2 
5 . 2 9 E 0 2 
3 . 1 5 E 0 2 
1 . 3 7 E 0 2 
7 . 1 4 3 0 1 
2 . 1 6 E 0 1 
9 . 2 8 E 0 0 

MO Z = 

6 . 7 6 3 0 3 
6 . 7 7 3 0 3 
2 . 4 1 3 0 3 
1 . 1 0 E 0 3 
5 . 9 1 E 0 2 
3 . 5 2 E 0 2 
1 . 5 4 E 0 2 
8 . 0 3 E 0 1 
2 . 4 4 E 0 1 
1 . 0 5 3 0 1 

KM, 

Kh 

38 

8 . 4 2 3 
4 . 9 4 3 
1 . 6 6 3 
7 . 4 8 3 
3 . 9 7 3 
2 . 3 5 3 
1 . 0 1 3 
5 . 2 4 E 
1 . 5 7 K 
6 . 7 0 3 -

39 

8 . 2 3 3 
5 . 5 7 E 
1 . 8 9 E 
8 . 5 6 3 
4 . 5 6 3 
2 . 7 0 3 
1 . 1 7 S 
6 . 0 6 3 
1 . 8 2 3 
7 . 7 9 E -

4 0 

8 . 0 6 3 
6 . 2 6 3 
2 . 1 5 3 
9 . 7 6 3 
5 . 2 1 3 
3 . 1 0 3 
1 . 3 4 E 
6 . 9 9 3 
2 . 1 1 3 
9 . 0 3 3 -

4 1 

7 . 8 5 3 
6 . 9 9 3 

2 . 4 2 E 
1 . 1 0 3 
5 . 9 1 3 
3 . 5 2 3 
1 . 5 3 R 
7 . 9 8 E 
2 . 4 1 3 
1 . 0 4 3 

4 2 

7 . 6 6 3 
7 . 6 7 3 
2 . 7 3 3 
1 . 2 5 E 
6 . 6 9 3 
3 . 9 9 E 
1 . 7 4 3 
9 . 0 9 3 
2 . 7 6 E 
1 . 1 9 3 

0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

• 0 1 

0 2 
0 2 
0 2 
0 1 
01 
0 1 
0 1 
0 0 
0 0 

- 0 1 

0 2 
0 2 
0 7 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

- 0 1 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
01 
0 1 
0 0 

on 
0 0 

KM2.2 
Kfi,.3 

1 . 2 7 3 
7 . 4 6 3 
7 . 5 1 3 
1 . 1 3 3 
6 . 0 0 3 
3 . 5 S 3 
1 . 5 3 3 
7 . 9 2 E 
2 . 3 7 3 
1 . 0 1 3 

1 . 2 5 E 
8 . 4 4 3 
2 . 3 7 3 
1 . 3 0 3 
6 . 9 0 3 
4 . 09V 
1 . 7 7 E 
9 . 1 7 F 
7 . 7 6 E 
1 . 1 8 E 

1 . 2 2 3 
9 . 4 6 3 
3 . 2 6 3 
1 . 4 3 V 
7 . 8 9 3 
4 . 5 8 E 
2 . 0 3 3 
1 . 0 6 E 
3 . 1 9 3 
1 . 3 7 E 

1 . 1 9 3 
1 . 0 6 F 
3 . 5 7 3 

1 . 6 7 F 
8 . 9 4 3 
5 . 3 2 3 
2 . 3 2 3 
1 . 2 1 E 
3 . 6 5 E 
1 . 5 7 3 

1 . 1 5 3 
1 . 1 6 3 
4 . 1 2 3 
1 . 8 9 E 
1 . 0 1 3 

6 . 0 4 3 
2 . 6 4 E 
1 . 3 8 3 
4 . 1 3 E 
1 . 8 0 E 

0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
01 

on 
on 
0 0 

0 3 
0 2 
0 2 
0 2 
01 
01 
0 1 
0 0 
0 0 
0 0 

0 3 
0 2 
0 2 
0 2 
0 1 
01 
01 
0 1 
0 0 
0 0 

0 3 
0 3 
0 2 
02 
01 
0 1 
01 
01 
0 0 
0 0 

0 3 
0 3 
0 2 
0 2 
0 2 
01 
0 1 
01 
0 0 
0 0 
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Photon 

energy 
(keV) 

2 1 . 16 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 2 . 2 4 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 3 . 3 5 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 4 . 4 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 5 . 6 7 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 6 . 8 8 
3 0 . 0 0 
4 0 . 0 0 
5 0 - 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 

KL: 
Xa, 

4 . 2 6 E 
1 . 7 4 E 
7 . 9 7 E 
4 . 2 9 E 
2 . 5 6 E 
1 . 1 2 E 
5 . 3 7 E 
1 . 7 9 E 
7 . 7 2 E 

4 . C 9 E 
1 . 9 1 E 
8 . 7 6 E 
4 . 7 3 E 
2 . 8 3 E 
1 . 2 5 E 
6 . 5 3 E 
2 . 0 0 E 
a . 6 3 E 

3 . 9 4 E 
2 . 0 9 E 
9 . 6 2 R 
5 . 2 1 E 
3 . 1 3 E 
1 . 3 8 E 
7 . 2 5 E 
2 . 2 3 E 
9 . 6 3 E 

3 . 7 8 E 
2 . 2 6 E 
1 . 0 5 E 
5 . 7 1 E 
3 . 4 4 E 
1 . 5 2 E 
8 . 0 0 E 
2 . 4 6 E 
1 . 0 7 E 

3 . 6 2 E 
2 . 4 4 E 
1 - 1 4 E 
6 . 2 3 E 
3 . 7 6 E 
1 . 6 7 E 
8 . 7 9 E 
2 . 7 2 E 
1 . 1 8 E 

3 . 4 8 E 
2 . 6 3 E 
1 . 2 4 R 
6 . 7 9 E 
4 . 1 0 E 
1 . 8 2 E 
9 . 6 4 E 
2 . 9 9 E 

) 

0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
01 
0 1 
0 0 

0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 

0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
01 
0 1 
01 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 

A:i2,3 
Ka,,2 

TC Z = 

6 . 5 0 E 03 
2 . 6 5 E 0 3 
1 . 2 2 E 03 
6 . 5 4 E 02 
3 . 9 1 E 0 2 
1 . 7 1 E 02 
8 . 9 6 E 01 
2 . 7 3 E 01 
1 . 1 8 R 01 

RO Z = 

6 . 2 4 E 03 
2 . 9 1 E 0 3 
1 . 3 4 E 0 3 
7 . 2 2 E 0 2 
4 . 3 2 E 0 2 
1 . 9 0 E 02 
9 . 9 6 E 01 
3 . 0 5 E 0 1 
1 . 3 2 E 01 

RH Z = 

6 . 0 1 E 0 3 
3 . 1 8 E 0 3 
1 . 4 7 R 0 3 
7 . 9 6 E 02 
4 . 7 8 E 02 
2 . 1 I E 02 
1 . 1 I E 02 
3 . 4 0 1 0 1 
1 . 4 7 E 01 

PD Z = 

5 . 7 8 E 03 
3 . 4 6 E 0 3 
1 . 6 1 E 0 3 
8 . 7 3 E 02 
5 . 2 5 E 0 2 
2 . 3 2 E 0 2 
1 . 2 2 E 0 2 
3 . 7 5 E 01 
1 . 6 3 1 01 

AG Z = 

5 . 5 4 E 03 
3 . 7 4 E 0 3 
1 . 7 5 E 03 
9 . 5 4 E 02 
5 . 7 5 E 02 
2 . 5 5 E 02 
1 . 3 5 E 02 
4 . 1 6 E 01 
1 . 8 1 E 01 

CD Z = 

5 . 3 2 E 03 
4 . 0 3 E 0 3 
1 . 9 0 E 03 
1 . 0 4 E 0 3 
6 . 2 8 E 02 
2 . 7 9 E 0 2 
1 . 4 8 E 02 
4 . 5 8 1 01 

KM, 
KSi 

4 3 

7 . 4 5 3 
3 . 0 4 E 
1 . 3 9 E 
7 . 5 0 E 
4 . 4 8 E 
1 . 9 6 E 
1 . 0 3 E 
3 . 1 3 3 
1 . 3 5 B 

4 4 

7 . 2 4 E 
3 . 3 7 E 
1 . 5 5 E 
8 . 3 7 E 
5 . 0 2 E 
2 . 2 1 E 
1 . 1 6 F 
3 . 5 3 E 
1 . 5 3 E 

4 5 

7 . 0 3 R 
3 . 7 2 E 
1 . 7 2 E 
9 . 3 1 E 
5 . 5 9 E 
2 . 4 7 E 
1 . 2 9 F 
3 . 9 7 E 
1 . 7 2 E 

4 6 

6 . 8 2 E 
4 . 0 8 E 
1 . 9 0 E 
1 . 0 3 E 
6 . 2 0 F 
2 . 7 4 E 
1 . 4 4 P 
4 . 4 4 R 
1 . 9 3 E 

4 7 

6 . 6 0 R 
4 . 4 6 E 
2 . 0 9 E 
1 . 1 4 B 
6 . 8 5 E 
3 . 0 4 E 
1 . 6 0 E 
4 . 9 5 E 
2 . 1 5 E 

4 8 

6 . 4 0 E 
4 . 8 5 E 
2 . 2 9 E 
1 . 2 5 E 
7 . 5 5 E 
3 . 3 6 E 
1 . 7 8 E 
5 . 5 0 E 

0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
01 
0 0 

Table 7 (continued) 

KM^,, 

Kh.3 

1 . 1 3 E 0 3 
4 . 6 0 E 0 2 
2 . 1 1 E 0 2 
1 . 1 4 E 0 2 
6 . 7 9 E 0 1 
2 . 9 7 E 0 1 
1 . 5 6 E 0 1 
4 . 7 4 E 0 0 
2 . 0 4 E 0 0 

1 . 1 0 B 0 3 
5 . 1 0 E 0 2 
2 . 3 5 E 0 2 
1 . 2 7 E 0 2 
7 . 5 9 E 0 1 
3 . 3 4 E 0 1 
1 . 7 5 R 0 1 
5 . 3 5 E 0 0 
2 . 3 1 R 0 0 

1 . 0 6 B 0 3 
5 . 6 4 E 0 2 
2 . 6 0 E 0 2 
1 . 4 1 E 0 2 
8 . 4 7 E 0 1 
3 . 7 3 E 0 1 
1 . 9 6 E 0 1 
6 . 0 2 B 0 0 
2 . 6 0 E 0 0 

1 . 0 3 E 0 3 
6 . 1 9 3 0 2 
2 . 8 7 E 0 2 
1 . 5 6 E 0 2 
9 . 4 0 R 0 1 
4 . 1 5 E 0 1 
2 . 1 9 E 0 1 
6 . 7 3 E 0 0 
2 . 9 2 E 0 0 

1 . 0 0 R 0 3 
6 . 7 5 E 0 2 
3 . 1 6 E 0 2 
1 . 7 2 E 0 2 
1 . 0 4 E 0 2 
4 . 6 0 E 0 1 
2 . 4 3 E 0 1 
7 . 5 0 R 0 0 
3 . 2 6 E 0 0 

9 . 7 0 E 0 2 
7 . 3 4 E 0 2 
3 . 4 7 R 0 2 
1 . 8 9 E 0 2 
1 . 1 4 R 0 2 
5 . 0 9 E 0 1 
2 . 6 9 E 0 1 
8 . 3 3 E 0 0 

Photon 

energy 
(keV) 

2 0 0 . 0 0 

2 8 . 1 2 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

2 9 . 3 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

3 0 . 6 9 
4 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

3 2 . 0 3 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

3 3 . 4 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

KL, 
Ka, 

1 . 3 0 E 

3 . 3 4 E 
2 . 8 4 F 
1 . 3 5 E 
7 . 3 6 E 
4 . 4 6 F 
1 . 9 9 E 
1 . C5E 
3 . 2 8 E 
1 . 4 3 E 

3 . 2 0 E 
3 . 0 3 E 
1 . 4 5 E 
7 . 9 5 E 
4 . 8 3 E 
2 . 1 6 E 
1 . 1 5 E 
3 . 5 8 E 
1 . 5 7 E 

3 . 0 7 E 
1 . 5 6 E 
8 . 5 6 E 
5 . 2 1 E 
2 . 3 4 E 
1 . 2 4 E 
3 . 9 0 E 
1 . 7 1 3 

2 . 9 4 E 
1 . 6 6 E 
9 . 1 9 E 
5 . 6 1 F 
2 . 5 2 E 
1 . 3 4 E 
4 . 2 2 E 
1 . 8 6 E 

2 . 8 2 E 
1 . 7 7 E 
9 . 8 7 E 
6 . 0 2 F 
2 . 7 2 E 
1 . 4 5 E 
4 . 5 8 E 
2 . 0 2 E 

0 1 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

KL:,,, 

Koc,,2 

CD 7 = 

1 . 9 9 3 0 1 

IN 7 = 

5 . 1 2 E 0 3 
4 . 3 5 E 0 3 
2 . 0 7 E 0 3 
1 . 1 3 E 0 3 
6 . 8 3 E 0 2 
3 . 0 5 E 0 2 
1 . 6 2 R 0 2 
5 . 0 2 E 0 1 
2 . 1 9 E 0 1 

SN Z = 

4 . 9 2 E 0 3 
4 . 7 2 E 0 3 
2 . 2 3 E 0 3 
1 . 2 2 E 0 3 
7 . 4 1 E 0 2 
3 . 3 2 E 0 2 
1 . 7 6 S 0 2 
5 . 4 9 E 0 1 
2 . 4 0 R 0 1 

SB Z = 

4 . 7 1 E 0 3 
2 . 3 9 E 0 3 
1 . 3 2 E 0 3 
8 . 0 1 E 0 2 
3 . 5 9 E 0 2 
1 . 9 1 E 0 2 
5 . 9 8 E 0 1 
2 . 6 2 E 0 1 

TE Z = 

4 . 5 2 E 0 3 
2 . 5 6 E 0 3 
1 . 4 1 R 0 3 
8 . 6 2 3 0 2 
3 . 8 8 3 0 2 
2 . 0 7 E 0 2 
6 . 4 9 E 01 
2 . 8 5 3 0 1 

I Z = 

4 . 3 4 E 0 3 
2 . 7 3 3 0 3 
1 . 5 2 3 0 3 
9 . 2 6 E 0 2 
4 . 1 9 3 0 2 
2 . 2 3 E 0 2 
7 . 0 4 R 0 1 
3 . 1 0 E 0 1 

KM, 
K^, 

48 

2 . 4 0 3 

4 9 

6 . 2 1 3 
5 . 2 7 3 
2 . 5 0 R 
1 . 3 7 S 
8 . 2 8 3 
3 . 7 0 E 
1 . 9 6 E 
6 . 0 9 E 
2 . 6 6 R 

5 0 

6 . 0 1 E 
5 . 7 8 E 
2 . 7 2 E 
1 . 4 9 E 
9 . 0 6 R 
4 . 0 6 3 
2 . 1 5 E 
6 . 7 2 B 
2 . 9 4 3 

5 1 

5 . 7 8 E 
2 . 9 4 3 
1 . 6 1 3 
9 . 3 2 3 
4 . 4 1 3 
2 . 3 4 E 
7 . 3 4 3 
3 . 2 2 3 

5 2 

5 . 6 2 R 
3 . 1 8 E 
1 . 7 6 S 
1 . 0 7 S 
4 . 8 3 3 
2 . 5 7 3 
8 . 0 8 3 
3 . 5 5 3 

5 3 

5 . 4 1 3 
3 . 4 0 3 
1 . 8 9 3 
1 . 1 6 E 
5 . 2 2 3 
2 . 7 9 3 
8 . 7 8 3 
3 . 8 7 3 

0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
01 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

no 
0 0 

KM2,, 
Jt0,.3 

3 . 6 3 3 

9 . 4 0 3 
7 . 9 3 3 
3 . 7 9 E 
2 . 0 7 3 
1 . 2 5 3 
5 . 6 0 3 
2 . 9 6 E 
9 . 2 2 3 
4 . 0 3 E 

9 . 1 0 3 
8 . 7 4 F 
4 . 1 2 B 
2 . 2 6 E 
1 . 3 7 E 
6 . 1 4 3 
3 . 2 6 3 
1 . 0 2 E 
4 . 4 5 R 

8 . 8 0 E 
4 . 4 7 V 
2 . 4 5 3 
1 . 4 9 E 
6 . 7 1 E 
3 . 5 7 3 
1 . 1 2 E 
4 . 9 0 E 

8 . 5 0 3 
4 . 8 1 3 
7 . 6 6 E 
1 . 6 2 3 
7 . 3 0 3 
3 . 8 9 E 
1 . 2 2 E 
5 . 3 7 R 

8 . 2 2 3 
5 . 1 7 R 
2 . 3 7 E 
1 . 7 6 F 
7 . 9 3 3 

4 . 2 3 E 
1 . 3 3 E 
5 . 8 7 3 

0 0 

0 2 
0 2 
0 2 
0 2 
0 2 
01 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 2 
01 
0 1 
0 1 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
01 
0 1 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 

0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
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Photon 

energy 
(keV) 

3 4 . 8 0 
4 0 . 0 0 
5 0 . O C 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

3 6 . 2 4 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
150.OC 
2 0 0 . 0 0 

3 7 . 7 1 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

3 9 , 2 2 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 0 . 7 4 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 2 . 3 1 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 3 . 9 1 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

KL: 
Ka, 

2 . 7 1 E 
1 .89E 
1.06E 
6 . 4 6 E 
2 . 9 3 E 
1 .57E 
4 . 9 6 E 
2 . 1 9 E 

2 . 6 0 E 
2 . 0 1 E 
1 . 1 3 E 
6 . 9 1 E 
3 . 1 4 E 
1 .69E 
5 . 3 5 E 
2 . 3 6 E 

2 . 4 9 F 
2 . 1 4 E 
1 .20E 
7 . 3 7 B 
3 . 3 6 E 
1 .31E 
5 . 7 5 E 
2 . 5 5 E 

2 . 3 9 E 
2 . 2 7 E 
1 .28E 
7 . 8 6 R 
3 . 5 9 E 
1 .94E 
6 . 1 8 E 
2 . 7 4 E 

2 . 3 0 E 
1 .35E 
8 . 3 7 E 
3 . 8 4 E 
2 . 0 7 E 
6 . 6 4 E 
2 . 9 5 E 

2 . 2 1 E 
1 .43E 
8 . 9 0 E 
4 . 0 9 E 
2 . 2 1 E 
7 . H E 
3 . 1 7 E 

2 . 1 2 E 
1 .51E 
9 . 4 3 E 
4 . 3 5 E 

3 

03 
03 
03 
02 
02 
02 
01 
01 

03 
03 
03 
02 
02 
02 
01 
01 

03 
03 
03 
02 
02 
02 
01 
01 

03 
03 
03 
02 
02 
02 
01 
01 

03 
03 
02 
02 
02 
01 
01 

03 
03 
02 
02 
02 
01 
01 

03 
03 
02 
02 

KL23 

/i^"!,! 

XF Z = 

4 . 1 7 F 03 
2 . 9 1 F 03 
1 .63E 03 
9 . 9 5 E 02 
4 . 5 1 E 02 
2 . 4 1 E 02 
7 . 6 3 E 01 
3 . 3 7 E 01 

CS Z = 

4 . 0 1 E 03 
3 . 0 9 E 03 
1 . 7 4 E 03 
1 .06E 03 
4 . 8 5 E 02 
2 . 6 0 E 02 
8 . 2 4 E 01 
3 . 6 4 E 01 

BA Z = 

3 . 8 5 E 03 
3 . 3 0 F 03 
1 .85E 03 
1 .14E 03 
5 . 1 8 E 02 
2 . 7 9 F 02 
8 . 8 7 E 01 
3 . 9 3 E 01 

LA Z = 

3 .70R 03 
3 . 5 1 E 03 
1 . 9 7 F 03 
1 .21E 03 
5 . 5 5 E 02 
2 . 9 9 E 02 
9 . 5 5 E 01 
4 . 2 4 E 01 

CE Z = 

3 . 5 5 E C3 
2 . 0 9 E 03 
1 .29E 03 
5 . 9 3 E 02 
3 . 2 0 F 02 
1 . 0 3 E 02 
4 . 5 6 E 01 

PR Z = 

3 . 4 2 E 03 
2 . 2 1 E 03 
1 .38E 03 
6 . 3 3 E 02 
3 . 4 2 E 02 
1.1OE 02 
4 . 9 1 E 01 

ND Z = 

3 . 2 9 E 03 
2 . 3 4 E 03 
1 . 4 6 F 03 
6 . 7 4 E 02 

KM, 
K0, 

54 

5 . 2 6 E 
3 . 6 7 E 
2 . 0 6 E 
1 .25E 
5 . 6 9 F 
3 . 0 5 E 
9 . 6 3 3 
4 .2 5F 

55 

5 . 0 7 F 
3 . 9 1 3 
2 . 2 0 3 
i . 3 5 r 
6 . 1 3 F 
3 . 2 9 E 
1 .04E 
4 . 6 1 F 

56 

4 . 8 8 E 
4 . 1 9 E 
2 . 3 5 E 
1 . 4 4 3 
6 . 5 8 E 
3 . 5 3 E 
1 . 1 3 3 
4 . 9 8 E 

57 

4 . 7 4 E 
4 . 5 0 3 
2 . 5 3 E 
1 .56E 
7 . 12F 
3 . 8 3E 
1 .22E 
5 . 4 4 E 

5 8 

4 . 5 6 F 
2 . 6 8 R 
1 .66E 
7 . 6 2 F 
4 . 1 IE 
1 .32E 
5 . 8 6 E 

59 

4 . 4 4 F 
2 . 8 7 E 
1 .79E 
a . 2 2 F 
4 . 4 5 F 
1 . 4 3 3 
6 . 3 7 E 

6 0 

4 . 2 7 E 
3 . 0 4 E 
1 .90E 
8 . 7 7 E 

02 
02 
02 
02 
01 
01 
00 
00 

02 
02 
02 
02 
01 
01 
01 
00 

02 
02 
02 
02 
01 
01 
0 1 
00 

02 
02 
02 
02 
01 
01 
01 
00 

02 
02 
02 
01 
01 
01 
00 

02 
02 
02 
01 
0 1 
01 
0 0 

02 
02 
02 
01 

Table 7 (continued) 

KM2 3 

K^l.3 

7 . 9 4 E 
5 . 5 4 3 
3 . lOE 
1 .89E 
8 . 5 9 3 
4 . 6 0 E 
1 .45E 
6 . 4 1 E 

7 . 6 8 E 
5 . 9 2 3 
3 . 3 3 E 
2 . 0 4 E 
9 . 2 8 E 
4 . 9 8 3 
1.58R 
6 . 9 8 E 

7 . 4 1 E 
6 . 3 6 E 
3 . 5 7 3 
2 . 1 9 E 
9 , 9 9 S 
5 . 3 7 R 
1.71S 
7 . 5 7 E 

7 . 1 7 R 
6 . 8 0 B 
3 . 8 2 E 
2 . 3 5 3 
1 . 0 8 3 
5 . 7 9 3 
1 . 8 5 3 
8 . 2 2 R 

6 . 9 3 R 
4 . 0 8 E 
2 . 5 2 E 
1.1 6E 
6 . 2 4 E 
2 . 0 0 E 
8 . 9 0 E 

6 . 7 1 3 
4 . 3 4 E 
2 . 7 0 E 
1 .24E 
6 . 7 2 3 
2 . 1 6 E 
9 . 6 3 E 

6 . 4 9 E 
4 . 6 1 E 
2 . 8 8 E 
1.33E 

02 
02 
02 
02 
01 
01 
01 
00 

02 
02 
02 
02 
0 1 
01 
01 
00 

02 
02 
02 
02 
01 
01 
01 
00 

02 
02 
02 
02 
02 
01 
01 
00 

02 
02 
02 
02 
01 
0 1 
00 

02 
02 
02 
0 2 
01 
0 1 
0 0 

02 
02 
02 
02 

Photon 

energy 
(keV) 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 5 . 5 4 
5 0 . 0 0 
6 0 . 00 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 7 . 2 1 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

4 8 . 9 2 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

5 0 . 6 6 
6 0 . 0 0 
8 0 . 00 

1 0 0 . 0 0 
1 50 . 0 0 
2 0 0 . 0 0 

5 2 . 4 1 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

5 4 . 25 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

KL, 
Ka^ 

2 . 36F 
7 . 6 1 F 
3 . 4 0 E 

2 . 0 4 E 
I . 5 0 E 
9 . 9 7 F 
4 . 6 2 3 
2 . 5 1 E 
8 . 1 2 3 
3 . 6 4 E 

1 . 9 6 3 
1 . 6 9 F 
1 . 0 5 F 
4 . 9 0 E 
2 . 6 7 F 
8 . 6 6E 
3 . 8 9 E 

1 .88E 
1 . 7 8 S 
1 . 1 1 3 
5 . 1BE 
2 . 8 3 E 
9 . 2 2 E 
4 . 14E 

1 .81E 
1 . 17E 
5 . 4 7 F 
2 . 9 9 F 
9 . 7 9 E 
4 . 4 1 E 

1 . 7 4 F 
1 .22E 
5 . 7 8 E 
3 . 1 7 E 
1 .04E 
4 . 7 C E 

1 .68E 
1 .29E 
6 . 10E 
3 . 3 5 E 
1 . 1 0 E 
4 . 9 9 F 

02 
01 
01 

03 
03 
02 
02 
02 
01 
01 

03 
03 
03 
02 
02 
01 
01 

03 
03 
03 
02 
02 
01 
01 

03 
03 
02 
02 
01 
01 

03 
03 
C2 
02 
07 
01 

03 
03 
02 
02 
02 
01 

KL2,, 
Ka,,2 

ND 7 = 

3 . 6 5 3 02 
1 .18E 02 
5 . 2 6 3 01 

PM Z = 

3 . 1 6 P 03 
2 . 4 7 3 03 
1 . 5 5 S 03 
7 . 1 6 3 02 
3 . 8 9 3 02 
1.26 3 02 
5 .64V 01 

3(1 7 = 

3 . 0 4 E 03 
2 . 6 3 F 03 
1 .64F 03 
7 . 6 0 3 02 
4 . 1 4 V 02 
1 .35E 02 
6 . 0 3 3 01 

BU 7 = 

2 . 9 3 F 03 
2 . 7 6 3 03 
1 . 7 2 3 03 
8 . 0 5 F 02 
4 . 3 9 V 02 
1 .43E 02 
6 . 4 4 E 01 

f-,D Z = 

2 . 8 2 3 03 
1 . 8 1 3 03 
8 . 5 1 E 02 
4 . 6 6 S 02 
1.52V 02 
6 . 8 6 E 01 

T3 Z = 

2 . 7 1 E 03 
1 .91F 03 
9 . 0 1 3 02 
4 . 9 4 F 02 
1 .62E 02 
7 . 3 2 3 01 

DY 7 = 

2 . 6 1 P 03 
7 . 0 0 3 03 
9 . 5 1 3 02 
5 . 2 2 3 02 
1 .72E 02 
7 . 7 8 F 01 

KM, 
Kh 

50 

4 . 7 5 3 
1 .53B 
6 . 8 5 3 

51 

4 . 1 5 R 
3 . 2 5 3 
2 . 0 3 3 
9 . 4 2 3 
5 . 1 2 3 
1 . 6 6 3 
7 . 4 1 3 

62 

4 . 0 1 3 
3 . 4 6 V 
2 . 1 5 E 
1 . 0 0 3 
5 . 4 5 3 
1 . 7 7 3 
7 . 9 4 3 

63 

3 .86V 
3 . 6 4 E 
2 . 2 7 3 
1 . 0 5 3 
5 . 7 9 3 
1 . 8 9 3 
8 . 4 9 3 

64 

3 . 7 5 3 
2 . 4 2 E 
1 . 1 3 3 
6 . 2 0 3 
2 . 0 3 3 
9 . 1 5 3 

6 5 

3 . 6 2 3 
2 . 5 4 3 
1 . 2 0 3 
5 . 5 8 3 
2 . 1 6 3 
9 . 7 5 3 

66 

3 . 4 9 3 
2 . 6 8 3 
1 . 2 7 3 
5 . 9 7 3 
2 . 3 0 3 
1 . 0 4 3 

01 
01 
0 0 

02 
02 
07 
01 
01 
01 
00 

02 
07 
02 
02 
01 
01 
OP 

02 
02 
02 
07 
01 
01 
0 0 

02 
02 
07 
01 
01 
09 

02 
02 
02 
01 
01 
00 

02 
02 
02 
01 
01 
01 

^ 2 , 3 
Kh.3 

7 . 7 1 P 
2 . 3 3 E 
1 . 0 4 3 

5 . 2 7 V 
4 . n 0 F 
3 . 0 7 F 
1 . 4 2 S 
7 . 7 2 3 
2 . 5 0 V 
1 . 1 2 F 

5 . 0 7 3 
5 . 7 4 E 
3 . 2 5 r 
1 . 5 2 3 
8 . 2 6 3 
2 . 5 8 P 
1 . 2 0 3 

5 . 3 7 V 

5 . 5 4 3 
3 . 4 5 3 
1 . 5 1 3 
B . 8 1 F 
2 . a 7 E 
1 . 2 9 F 

5 . 6 7 3 
3 . 5 5 3 
1 .71F 
9 . 3 7 3 
3 . 0 7 E 
1 .33 3 

5 . 4 9 3 
3 .Rt)3 
1 .82E 
9 . 9 8 3 
3 . 2 8 E 
1 . 4 8 3 

5 . 3 1 3 
4 . 0 7 E 
1 . 9 3 3 
1 . 0 6 3 
3 . 4 9 E 
1 . 5 8 3 

01 
01 
01 

0 7 
02 
02 
02 
01 
11 
01 

02 
0 2 
02 
02 
01 
01 
01 

02 
02 
02 
02 
01 
01 
0 1 

02 
02 
07 
01 
01 
91 

02 
02 
02 
01 
01 
01 

02 
02 
02 
02 
01 
01 
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Table 7 (continued) 

5 7 . 9 9 
6 0 . 0 0 
8 0 . 0 0 

100.00 
1 5 0 . 0 0 
2 0 0 . 0 0 

r i iu iu i i 

energy 
(keV) 

5 6 . 10 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

KL-
Ka, 

1.61E 
1 .36E 
6 . 4 2 E 
3 . 5 3 E 
1 .17E 
5 . 2 9 E 

03 
03 
02 
02 
02 
01 

KL2 3 
Ka,,2 

HO Z = 

2 . 5 2 E 03 
2 . 1 2 E 03 
1 . 0 0 3 03 
5 . 5 2 E 02 
1 .82F 02 
8 . 2 6 E 01 

KM, 
/r(3, 

67 

3 . 4 0 F 
2 . 8 5 2 
1 .35P 
7 . 4 4 F 
2 . 4 5 F 
1 .11P 

02 
02 
02 
01 
01 
01 

KM2,3 
Kh.3 

5 .14V 
4 . 32E 
2 . 0 5 3 
1 . 133 
3 .72E 
1 . 6 9 3 

02 
02 
07 
02 
01 
0 1 

Photon 
energy 
(keV) 

KL3 
Ka, 

KL2,3 
Ka,,2 

KM3 
K0, 

KM 2 3 

1.55E C3 
1 .43E 03 
6 . 7 5 E 02 
3 . 7 2 3 02 
1 .24E 02 
5 . 6 1 E 01 

3R Z = 68 

2 . 4 3 3 03 
2 . 2 4 F 03 
1 .06F 03 
5 . 3 2 E 02 
1 .93E 02 
8 . 7 8 F 01 

3 . 2 8 3 02 
3 . 0 2 E 02 
1 .42F 02 
7 . 8 6 3 01 
2 . 6 1 V 01 
1. 18E 01 

4 . 0 8 3 02 
4 . 5 8 3 C2 
2 .16V 02 
1 . 193 02 
3 . 9 6 E 0 1 
1 .803 01 

7 4 . 6 7 
8 0 . 0 0 

100. 00 
1 5 0 . 0 0 
7 0 0 . 0 0 

Z = 75 

7 2 . 3 9 
3 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 . 193 
9 . 14F 
5 . 15F 
1 . 7 5 E 
8 . l O E 

0 3 
07 
02 
02 
01 

1 . 3 7 3 
1 . 4 4 V 
8 . 1 3 E 
2 . 7 7 E 
1 . 2 8 3 

03 
03 
02 
02 
02 

7 . 5 8 3 
1 . 9 8 3 
1 . 1 2 3 
3 . 8 1 F 
1 . 7 6 3 

02 
0 7 
02 
01 
01 

3 . 9 3 V 
3 . 0 3 V 
1 . 7 1 P 
5 . 8 1 P 
2 . 6 8 E 

02 
02 
02 
01 
0 1 

1 .15E 03 
9 . 5 8 F 02 
5 . 3 8 E 02 
l . a u E 02 
8 . 5 1 F 01 

7 = "'6 

1.81E 03 
1 .51F 03 
B . 5 0 E 02 
2 . 9 0 F 02 
1 .34E 02 

2 .513 02 
2 .103 02 
1.183 02 
4 . 0 4 3 01 
1.873 01 

3 . 8 0 3 02 
3 . 1 8 3 02 
1 . 7 9 3 07 
6 . 1 1 V 01 
7 . 8 3 E 01 

IB 7 = 77 

T l Z = 69 

5 9 . 9 2 
6 0 . 0 0 
3 0 . 0 0 

100.00 
150.00 
200.00 

61 .89 
8 0 . 0 0 

100.00 
150.00 
200 .00 

6 3 . 9 0 
8 0 . 0 0 

100.00 
150.00 
200 .00 

6 5 . 9 6 
8 0 . 0 0 

100.00 
1 5 0 . 0 0 
2 0 0 . 0 0 

1.50E 03 
1 .49B 03 
7 . 0 8 R 02 
3 .91E 02 
1 .30E 02 
5 . 9 4 E 01 

1.44E 03 
7 . 4 2 E 02 
4 . H E 02 
1.38E 02 
6 . 2 8 E 01 

1.38B 03 
7 . 7 4 E 02 
4 . 3 1 E 02 
1 .45E 02 
6 . 6 2 E 01 

1.33E 03 
8 . 0 9 E 02 
4 . 5 2 E 02 
1.52E 02 
6 . 9 8 E 01 

2 . 3 4 E 03 
2 . 3 3 F 03 
1 . 1 1 F 03 
6 . 1 3 E 02 
2 . 0 4 E 02 
9 . 2 9 E 01 

YP 

2 . 2 6 E 03 
1 .16E 03 
6 . 4 4 F 02 
2 . 1 5 E 07 
9 . 8 4 F 01 

3 . 1 6 F 02 
3 . 15E 02 
1.50V 02 
8 . 2 8 E 01 
2 . 7 6 F 01 
1 .26P 01 

7C 

3 . 0 3 F 02 
1 .59E 02 
8 . 7 9 E 01 
2 . 9 4 F 01 
1 .34E 01 

LU Z = 7 1 

2 . 1 7 E 03 
1 .22E 03 
6 . 7 6 3 02 
2 . 2 7 E 02 
1 . 0 4 F 02 

2 . 9 7 E 02 
1 .66F 02 
9 . 2 5 E 01 
3 . 10F 01 
1 .42E 01 

HF Z = 72 

2 . 1 0 E 03 
1 .27F 03 
7 . 1 1 3 02 
2 . 3 9 E 02 
1 . 1 0 F 02 

TA 

2 . 8 7 F 02 
1 .74E 02 
9 . 7 2 F 01 
3 . 2 7 F 01 
1 .50E 01 

4.81S 02 
4 .793 02 
2 .283 0 2 
1.763 02 
4.2OB 01 
1.913 01 

4.653 02 
2.403 02 
1.33E 02 
4.44F 01 
2.03E 01 

4 . 5 0 3 02 
2 . 5 2 E 02 
1 . 4 0 3 02 
4 . 7 0 E 01 
2 . 1 5 E 01 

4 . 3 5 E 02 
2 . 5 4 E 02 
1 .47E 02 
4 . 9 7 3 0 1 
2 . 2 8 E 0 1 

7 6 . 8 8 
3 0 . 0 0 

100.00 
150 .00 
2 0 0 . 0 0 

7 9 . 7 1 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

73 

3 5 . 4 5 
1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 .10E 03 
1 . 0 0 3 03 
5 . 6 0 3 02 
1 . 92E 02 
8 . 9 1 3 01 

1 .05E 03 
1 .02E 03 
5 . 8 3 E 02 
2 . 0 1 E 02 
9 . 3 5 E 01 

1 .75E 03 
1 . 5 a F 03 
8 . 8 6 E 0? 
3 . 0 4 3 02 
1 .41F 02 

7 . 4 3 3 07 
7 . 2 0 3 02 
1 . 2 3 3 02 
4 . 2 3 3 01 
1 . 9 5 3 01 

PT 7 = 73 

1.6QC 03 
1.62E 03 
9 . 2 3 r 02 
3 . 1 9 3 02 
1 .48P 0 2 

2 . 3 4 3 02 
2 . 2 t . E 02 
1 . 2 8 E 02 
4 . 4 3 P 01 
2 . 0 b E 01 

AU Z = 79 

3 . 6 8 3 02 
3 . 3 3 3 02 
1 . 8 7 3 02 
6 . 4 1 3 01 
2 . 9 7 E 01 

3 . 5 5 3 02 
3 .4 23 07 
1 . 9 5 3 02 
6 . 7 7 3 01 
3 . 1 3 E 01 

8 1 . 5 7 
1 0 0 . 0 0 
1 5 0 . 0 0 
7 0 0 . 0 0 

8 3 . 9 9 
1 0 0 . 0 0 
1 50 . 0 0 
2 0 0 . 0 0 

l . O ^ F 
6 . 0 5 F 
2 . 10F 
9 . 7 a F 

9 . 85E 
5 . 7 8 E 
2 . 19E 
1 . 02E 

03 
02 
02 
0 1 

02 
02 
0 2 
02 

1 . 6 3 3 
9 . 6 0 E 
3 . 33E 
1 . 5 5 E 

HG 1 

1 . 5 7 3 
9 . 9 8 F 
3 . 4 8 E 
1 . 6 2 3 

03 
02 
02 
02 

03 
02 
02 
0 2 

2 . 2 6 3 
1 . 3 4 V 
4 . 6 4 3 
2 . 1 6 3 

80 

2 . 1 8 3 
1 . 3 9 3 
4 . 8 5 3 
2 . 2 5 3 

02 
02 
0 1 
0 1 

0 2 
02 
01 
0 1 

3 . 4 4 F 
7 . 0 3 3 
7 . 0 5 E 
3 . 2 9 3 

3 . 3 2 E 
2 . 1 7 V 
7 . 3 8 3 
3 . 4 5 F 

0 2 
02 
0 1 
01 

02 
0 2 
01 
0 1 

TL 81 

9.49F 02 
6.513 02 
2.28E 02 
1.07F 02 

1.51P 03 2.113 02 
1.04E 03 1.453 07 
3.633 02 5.073 01 
1.70E 02 2.373 01 

3 . 2 1 F 02 
2 . 2 0 F 02 
7 . 7 3 3 01 
3 .61V 01 

6 8 . 0 6 1 .29E 03 2 . 0 2 E 03 7 . 7 7 F 02 4 . 2 1 E 0 2 
8 0 . 0 0 8 . 4 4 E 02 1 .33E 03 1 .82F 02 2 . 7 7 3 02 

1 0 0 . 0 0 4 . 7 4 E 02 7 . 4 6 3 02 1 .02F 02 1 . 5 5 3 02 
1 5 0 . 0 0 1 .60E 02 2 . 5 2 E C2 3 . 4 5 F 01 5 . 2 5 E 0 1 
2 0 0 . 0 0 7 . 3 5 E 01 1 .16E 02 1.58V 01 2 . 4 1 3 01 

» Z = 74 

PB 37 

7 0 . 2 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 .24E 
8 .79E 
4 . 9 5 E 
1.68R 
7 . 7 3 E 

03 
02 
02 
02 
01 

1 .95E 
1 . 3 8 3 
7 . 8 0 E 
2 . 6 4 F 
1 . 2 2 F 

03 
03 
02 
02 
02 

2 . 6 7 P 
1 .90E 
1 . 0 7 F 
3 . 5 3 3 
1 . 5 7 F 

02 
02 
02 
01 
01 

4 . 0 7 E 
2 . 3 9 E 
1 .63E 
5 . 5 2 3 
2 . 5 4 E 

02 
02 
0 2 
01 
01 

3 8 . 9 7 
1 0 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

9 1 . 5 4 
100 .00 
150 .00 
200 .00 

9.13E 02 
6.75E 02 
2.37E 02 
1.11E 02 

8 . 8 0 3 02 
7 . O I F 02 
2 . 4 7 E 02 
1 .16E 02 

1 .46F 03 2 . 0 5 3 0 7 
1 .08E 03 1 . 5 2 3 02 
3 . 7 9 E 02 5 . 3 4 3 01 
1 .78E 02 2 . 5 0 3 01 

BI 

1.41F 03 
1. 12F 03 
3.94E OZ 
1.853 02 

83 

1.983 02 
1.583 02 
5.56 3 0 1 
2.623 01 

3.10E 02 
2.293 02 
8.05 3 01 
3.78V 01 

3.003 0? 
2.393 02 
B.41V 01 
3.953 01 
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Table 7 (continued) 

energy 
(keV) 

KL, 
Ka, 

KL2 -• 
Ka,2 

KM, 
K§, 

KM2 3 

K-h.3 

Photon 
energy 
(keV) 

KL3 
Ka, 

KL2,, 
Ka,,2 

KM, 
KP, KH, 

9 4 . 1 5 8 . 4 5 E 0 2 
1 0 0 . 0 0 7 . 2 9 E 0 2 
1 5 0 . 0 0 2 . 5 6 E 0 2 
2 0 0 . 0 0 1 . 2 1 F 0 2 

9 6 . 8 2 8 . 1 4 3 0 2 
1 0 0 . 0 0 7 . 4 9 E 0 2 
1 5 0 . 0 0 2 . 6 5 F 0 2 
2 0 0 . 0 0 1 . 2 6 3 C2 

9 9 . 5 b 7 . 8 2 F 0 2 
1 0 0 . 0 0 7 . 7 6 3 0 2 
1 5 0 . 0 0 2 . 7 5 E 0 2 
2 0 0 . 0 0 1 . 3 0 E 0 2 

1 0 2 . 30 
1 5 0 . 0 0 
2 0 0 . 0 0 

1 0 8 . 1 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

7 . 5 2 E 0 2 
2 . 3 5 E 0 2 
1 . 3 5 E 0 2 

1 0 5 . 2 0 7 . 2 4 E 0 2 
1 5 0 . 0 0 2 . 9 5 E 0 2 
2 0 0 . 0 0 1 . 4 0 E 0 2 

6 . 9 6 E C2 
3 . 0 5 E 0 2 
1 . 4 6 R 0 2 

1 1 1 . 0 0 6 . 7 0 E 0 2 
1 5 0 . 0 0 3 . 1 5 E 0 2 
2 0 0 . 0 0 1 . 5 1 E 0 7 

PC Z = 8 4 

1 . 3 5 E 0 ? 1 . 9 1 F 0 2 2 . 8 9 V 0 2 
1 . 1 7 E 0 3 1 . 6 5 F 0 2 2 . 4 9 3 0 2 
4 . 1 0 E 02 5 . 7 9 P 0 1 3 . 7 5 3 0 1 
1 . 9 3 F 02 2 . 7 3 E 0 1 4 . 1 3 3 0 1 

AT Z = 8 5 

1 . 3 0 F 0 3 
1 . 2 0 E 0 3 
4 . 2 6 F 02 
7 . C 1 E 02 

RN 

1 . 2 5 3 0 3 
1 . 2 5 F 03 
4 . 4 2 F 0 2 
2 . 0 9 3 0 2 

1 . 8 5 P 0 2 7 . 7 9 3 0 7 
1 . 7 0 F 0 2 2 . 5 7 3 0 2 
6 . 0 3 E 0 1 9 . 1 1 3 0 1 
2 . 8 5 3 0 1 4 . 3 1 3 0 1 

8 6 

1 . 7 8 3 0 2 2 . 6 9 3 0 2 
1 . 7 7 F 0 2 2 . 6 7 3 0 2 
6 . 2 6 F 0 1 9 . 4 7 E 0 1 
2 . 9 7 V 0 1 4 . 4 9 E 0 1 

FR Z = 8 7 

1 . 2 I E 03 
4 . 5 9 F C2 
2 . 1 8 V 0 2 

BA Z = 

1 . 1 7 3 03 
4 . 7 6 E 02 
2 . 2 6 F 0 2 

1 . 7 2 F 0 2 
6 . 5 1 V 0 1 
3 . 1 0 F 0 1 

2 . 6 0 3 0 2 
9 . 8 5 3 0 1 
4 . 5 8V 0 1 

1 . 6 6 E 0 7 2 . 5 1 3 0 ? 
6 . 7 6 V 0 1 1 . 0 2 3 0 2 
3 . 2 2 F 0 1 4 . 3 7 F 0 1 

AC 

1 . 1 2E 03 
4 . 9 2 E 02 
2 . 3 5 E 0 2 

8 9 

1 . 6 0 F 0 2 
7 . 0 U 0 1 
3 . 3 5 F 0 1 

2 . 4 2 P 0 2 
1 . 0 6 E 0 2 
5 . 0 7 E 0 1 

TH 

1 . C 8 F 03 
5 . 0 9 E 0 2 
2 . 4 4 E 02 

9 0 

1 . 5 4 F 0 2 2 . 3 4 3 0 2 
7 . 2 5 F 0 1 1 . 1 0 3 0 ? 
3 . 4 8 E 0 1 5 . 2 7 3 0 1 

HM 7 = 7 5 

1 2 6 . 7 0 5 . 5 U E 0 2 
1 5 0 . 0 0 3 . 6 5 F 0 ? 
2 0 0 . 0 0 1 . 7 8 E C2 

1 4 7 . 8 0 
1 50 . 0 0 
2 0 0 . 0 0 

9 . 0 5 3 0 2 1 . 3 1 V 0 2 1 . 9 7 F 0 7 
5 . 9 7 V 0 2 " . 6 i v 0 1 1 . 1 0 3 0 7 
2 . 9 1 V 0 2 4 . 2 0 3 0 1 6 . 3 4 V 0 1 

C^ 7 = 0 6 

1 3 0 . 0 0 
1 5 0 . 0 0 
2 0 0 . 0 0 

5 . 3 J r 
3 . 7 f . F 
1 . 8 3 F 

02 
07 
02 

8 . 7 3 3 02 
6 . 1 5 " 02 
3 . 0 1 3 02 

1 . 2 5 V 0 7 
8 . 9 0 V 0 1 
4 . 3 4 3 01 

1 . 9 0 E 
1 . 3 4 F 
P.-^SE 

02 
0? 
01 

1 n . 4 0 5 . 1 3 E 0 2 
1 5 0 . 0 0 3 . 8 7 F 02 
2 0 0 . 0 0 1 . B 9 F 0 7 

1 3 5 . 9 0 4 . 9 4 E 0 2 
1 5 0 . 0 0 3 . 9 8 F 0 2 
2 0 1 . 0 0 1 . 9 S V 0 ? 

"K Z = 9 7 

8 . 4 3 3 0 7 1 . 2 2 V 0 2 1 . 8 4 3 0 2 
5 . 3 5 : 0 2 9 . 1 9 3 0 1 1 . 3 9 F 0 2 
3 . 1 0 V 0 2 4 . 4 9 P 0 1 5 . 7 7 3 0 1 

r i 7 = OR 

8 . 1 3 V 0 2 1 . 1 3 3 0 2 1 . 7 7 3 0 2 
6 . 5 5 3 0 7 9 . 4 8 3 0 1 1 . 4 3 v 0 2 
3 . 2 0 E 0 2 4 . 6 4 V 0 1 6 . 9 9 E 0 1 

r s 7 = 9 0 

1 4 0 . 5 0 
1 5 1 . 0 0 
2 0 0 . 0 0 

4 . 7 i F 
4 . 0 g E 
2. oor 

02 
07 
02 

7 . 8 4 F 02 
6 . 7 4 F 02 
3 . 3 0 F 02 

1 . 1 4 3 0 ? 
9 . 7 7 3 01 
4 . 7 9 V 0 1 

1 . 7 1 V 
1 . 4 7 F 
7 . 2 2 3 

07 
0? 
01 

1 4 4 . 10 4 . 5 7 F C2 
1 5 1 . 0 0 4 . 1 7 F 0 2 
2 0 0 . 0 0 2 . r n P 0 2 

4.40E 02 
4.26E 02 
2.11E 02 

FPl 

7.56V 02 
6.89F 02 
3.41E 02 

= 100 

1.113 07 1.553 07 
1.013 0 2 1.51V 02 
4.933 01 7.453 01 

7.293 02 
7.05C 02 
3.50E 02 

= 101 

1 . 0 7 3 02 
1 . 0 3 E 02 
5 . 123 0 1 

1 . 5 0 F 0 2 
1 . 5 4 P 0 2 
7 . 5 5 Z 0 1 

PA Z = 9 1 

1 1 4 . 0 0 
1 5 0 . 0 0 
2 0 0 . 00 

6 . 4 6 E 0 2 
3 . 2 5 F 0 2 
1 . 5 6 E 0 2 

1 . 0 5 F 0 3 
5 . 2 7 E 0 2 
2 . 5 4 F 02 

1 . 5 1 F 0 7 
7 . 5 8 F 0 1 
3 . 6 5 F 0 1 

2 . 2 6 F 0 2 
1 . 1 4 3 0 ? 
5 . 4 8 3 0 1 

U Z = 9 2 

1 1 7 . 10 6 . 2 1 E 0 2 
1 5 0 . 0 0 3 . 3 5 E 0 2 
2 0 0 . 0 0 1 . 6 2 E 0 2 

1 . 0 1 E 0 3 1 . 4 5 3 0 2 2 . 1 9 3 0 2 
5 . 4 4 E 02 7 . 8 3 E 0 1 1 . 18E 0 ? 
2 . 6 3 3 02 3 . 7 3 F 0 1 5 . 7 0 3 0 1 

NP Z = 9 3 

1 2 0 . 2 0 5 . 9 8 E 0 2 
1 5 0 . 0 0 3 . 4 5 E 0 2 
2 0 0 . 0 0 1 . 6 7 E 0 2 

9 . 7 4 F 02 
5 . 6 2 F 02 
2 . 7 2 E 02 

1 . 4 0 F 02 
8 . 1 0 3 0 1 
3 . 9 2 3 01 

2 . 1 2 F 0 2 
1 . 2 2 3 0 2 
5 . 9 1 E 0 1 

PII 9 4 

1 2 3 . 4 0 5 . 7 6 E 0 2 
1 5 0 . 0 0 3 . 5 5 E 0 2 
2 0 0 . 0 0 1 . 7 3 R 0 2 

9 . 3 9 E 02 1 . 3 5 F 0 2 2 . 0 4 S 0 2 
5 . 7 9 F 02 8 . 3 5 F 0 1 1 . 2 6 B 0 2 
2 . 8 2 E 0 ? 4 . 0 6 V 0 1 6 . 1 2 F 0 1 
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ORNL-DWG 77-2118b. 

X—ray Production Cross Sections 

Ka. 

Photon Energy (keV) 

F i g . 2 
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ORNL-DWG 77-18987R 

X-ray Production Cross Sections 

Photon Energy (keV) 

F i g . 3 
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ORNL-DWG 77-18988R 

X—ray Production Cross Sections 

Photon Energy (keV) 

F i g . 4 
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ORNL-DWG 77-18985R 

X—ray Production Cross Sections 

-1 r—T—I—I—I 1 1 1 1 1 1—r—1—I—[— 
10 100 200 

Photon Energy (keV) 

F i g . 5 
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Table 8. £-shell x-ray fluorescence cross sections arranged in sequence by element 

Values are in units of barns/atom. See Figs. 6 to 13 for graphic representation. 
Photon energies cover the ranges from just above the absorption edges of the respective L subshells to just below the K absorption edge. 

Photon 
energy 
(keV) 

L1L2 
L,M, 

Lh 
L,02,, 

i 7 4 

L2M, 
L», 

L2N, 
Ly, 

L3M. 
La, 

L3N0 L,M, 
Li 

Photon 
energy 
(keV) 

HT Z = 12 

1 . 0 0 
1 . 2 9 

5 . 6 5 E - 0 1 
3 . 1 5 E - 0 1 

2 . 8 3 3 0 1 
1 . 4 1 V 0 1 

1 . 0 0 
1 . 7 9 

AL Z = 13 

1 . 0 0 
1 . 5 0 
1 . 5 5 

5 . 8 1 E - 0 1 
2 . 3 5 E - 0 1 
2 . 1 8 E - 0 1 

4 . 2 8 E - 0 2 
1 . 7 3 E - 0 2 
1 . 6 1 E - 0 2 

2 . 5 0 3 0 1 
8 . 3 5 V 0 0 
7 . 5 7 r 0 0 

1 . 0 1 
1 . 5 0 
1 . 5 5 

SI Z = 14 

1 . 0 0 
1 . 5 0 
1 . 8 3 

6 . 2 1 E - 0 1 
2 . 5 7 E - 0 1 
1 . 6 4 E - 0 1 

2 . 0 0 E - 0 1 
3 . 2 7 F - 0 2 
5 . 2 6 E - 0 2 

1 . 7 3 3 01 
5 . 8 3 V 0 0 
3 . 4 0 V 0 0 

1 . 0 0 
1 . 5 0 
1 .3 i 

P Z = 15 

1 . 0 0 
1 . 5 0 
2 . 0 0 
2 . 1 3 

6 . 4 1 E - 0 1 
2 . 7 1 E - 0 1 
1 . 4 1 E - 0 1 
1 . 2 2 B - 0 1 

5 . 3 6 E - 0 1 
2 . 2 7 E - 0 1 
1 . 1 8 3 - 0 1 
1 . 0 2 E - 0 1 

i . a 7 v 
5 . 3 2 V 
2 . 8 H V 
2 . 4 3 3 

0 1 
0 0 

no 
00 

1 . 0 0 
1 . 5 0 
2 . 0 1 
2 . 1 3 

S Z = 16 

1 . 0 0 
1 . 5 0 
2 . 0 0 
2 . 4 5 

9 . 0 9 E - 0 1 
3 . 9 2 E - 0 1 
2 . 0 7 E - 0 1 
1 . 2 9 E - 0 1 

1 . 5 5 E 00 
6 . 7 1 E - 0 1 
3 . 5 5 E - 0 1 
2 . 2 1 E - 0 1 

2 . 0 4 3 0 1 
5 . 9 0 3 0 0 
3 . 1 5 £ : 0 0 
1 . 7 9 3 0 0 

1 . 0 0 
1 .5 0 
2 . 0 0 
2 . 4 5 

CL Z = 17 

1 . 0 0 
1 . 5 0 
2 . 0 0 
2 . 8 0 

1 . 1 2 E 00 
4 . 9 4 E - 0 1 
2 . 6 4 B - 0 1 
1 . 2 2 E - 0 1 

3 . 3 3 E 00 
1 . 4 7 E 00 
7 . 3 5 E - 0 1 
3 . 6 2 E - 0 1 

2 . 4 0 3 
8 . 1 8 3 
3 . 7 4 3 
1 . 4 8 3 

01 
0 0 
0 0 
0 0 

1 . 0 0 
1 . 5 ) 
2 . 0 0 
2 . 8 0 

AR Z = 13 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
3 . 1 7 

1 . 2 8 E 00 
5 . 7 6 E - 0 1 
3 . 1 2 B - 0 1 
1 . 2 4 R - 0 1 
1 . 0 9 E - 0 1 

6 . 1 3 E 
2 . 7 5 F 
1 . 4 9 E 
5 . 9 4 B -
5 . 2 0 E -

00 
00 
00 

•01 
- 0 1 

2 . 7 7 F 
9 . 4 3 V 
4 . 3 5 3 
1 . 4 2 3 
1 . 2 1 3 

0 1 
0 0 
0 0 
00 
00 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
3 . 1 7 

K Z = 19 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
3 . 5 8 

1 .41E 00 
6 . 4 3 E - 0 1 
3 . 5 3 E - 0 1 
1 . 4 3 E - 0 1 
9 . 4 3 E - 0 2 

9 . 6 1 E 
4 . 3 9 E 
2 . 4 1 E 
9 . 7 5 E -
6 . 4 5 E -

00 
00 
00 

-01 
•01 

3 . 9 9 3 
1 . 38F 
5 . 34V 

2.n8v 
1 . 2 7 3 

0 1 
01 
0 0 
0 0 
on 

1 . 0 0 
1 .5 0 
?.oo 
3 . 0 0 
3 . 5 8 

CA Z = 20 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
4 . 0 1 

1 .55E 00 
7 . 2 0 E - 0 1 
3 . 9 9 E - 0 1 
1 . 6 4 E - 0 1 
8 . 4 0 E - 0 2 
8 . 3 4 E - 0 2 

1 . 4 2 E 
6 . 6 0 E 
3 . 6 6 E 
1 . 5 0 E 
7 . 7 0 E -
7 . 6 5 F -

01 
00 
00 
00 

-01 
-01 

5 . 4 9 V 
l . 9 i r 
8 . 7 9 V 

2 . 8 9 3 
1 . 2 9 3 
1 . 2 8 F 

0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

1 . 0 0 
1 .5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
4 . 1 1 

SC Z = 2 1 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
4 . 4 6 

1 .79E 00 
8 . 5 2 E - 0 1 
tt.78E-C1 
1 . 9 9 B - 0 1 
1 . 0 3 E - 0 1 
7 . 9 6 E - 0 2 

1 .99E 
9 . 4 5 E 
5 . 3 0 R 
2 . 2 1 E 
1 .14E 
8 . 8 3 E -

01 
00 
00 
00 
00 

-01 

5 . 0 5 E 01 
1.77B 01 
8 . 2 2 E 00 
2 . 7 1 F 00 
1 .22E 00 
8 . 9 6 E - 0 1 

8 . 7 2 F 01 
3 . 0 4 E 01 
1 .41F 01 
4 . 6 3 r 00 
2 . 0 8 E 00 
1 .53E 00 

7 . 6 4 3 
2 . 6 7 E 
1 . 2 3 E 
4 . 0 6 3 

1 . 8 2 3 
1 . 3 4 3 

0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
4 . 4 5 
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Table g (continued) 

Photon 
energy 
(keV) 

L,L2 L,M, L1O2.1 
Lit LU, 

L2Nt L,M, 
La, 

L,Nt.s L3M, 
Li. 

Photon 
energy 
(keV) 

TI Z = 22 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
4 . 9 4 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
5 . 4 3 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
5 . 9 5 

1 . 9 8 E 00 
9 . 6 0 E - 0 1 
5 . 4 5 E - 0 1 
2 . 3 1 B - 0 1 
1 . 2 0 E - 0 1 
7 . 3 4 E - 0 2 

2 . 2 5 E 00 
1 .11E 00 
6 . 3 9 E - 0 1 
2 . 7 4 E - 0 1 
1 . 4 5 E - 0 1 
8 . 6 1 E - 0 2 
7 . 0 6 E - 0 2 

2 . 7 2 E 00 
1 . 3 8 E 0 0 
8 . 0 1 E - 0 1 
3 . 4 9 E - 0 1 
1 . 8 6 E-01 
1 . 1 1 E - 0 1 
7 . 3 6 E - 0 2 

2 . 6 3 E 
1 . 2 8 E 
7 . 2 5 E 
3 . 0 7 E 
1 . 6 0 E 
9 . 7 6 E -

3 . 5 3 E 
1 .75E 
1 . 0 0 F 
4 . 3 1 E 
2 - 2 7 E 
1 .35E 
1 .11E 

4 . 6 2 E 
2 . 3 5 E 
1 .36E 
5 . 9 « E 
3 . 1 6 E 
1 . 8 9 E 
1 . 2 5 E 

01 
01 
00 
00 
00 

-01 

01 
01 
01 
00 
00 
00 
00 

01 
01 
01 
00 
00 
00 
00 

1.00 2 . 9 6 E 00 5 . 8 4 E 01 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
6 . 5 0 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
7 . 0 8 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
7 . 6 7 

1 . 5 3 E 00 
8 . 9 9 E - 0 1 
3 . 9 7 E - 0 1 
2 . 1 3 E - 0 1 
1 . 2 9 E - 0 1 
8 . 4 0 E - 0 2 
6 . 9 3 E - 0 2 

3 . 3 9 E 00 
1 . 7 8 E 00 
1 .06E 00 
4 . 7 4 E - C 1 
2 . 5 7 E - 0 1 
1 . 5 6 B - 0 1 
1 . 0 2 E - 0 1 
6 . 9 1 E - 0 2 

3 . 6 9 E 00 
1 . 9 7 E 0 0 
1 .18E 00 
5 . 3 8 E - 0 1 
2 . 9 4 E - 0 1 
1 . 8 0 E - 0 1 
1 . 1 9 E - 0 1 
6 . 6 3 E - 0 2 

3 . 0 1 E 
1 . 7 7 E 
7 . 8 4 R 
4 . 2 1 E 
2 . 5 4 E 
1 . 6 6 E 
1 . 3 7 E 

7 . 4 0 E 
3 .BSE 
2 . 3 1 B 
1 . 0 3 E 
5 . 6 0 E 
3 . 4 0 E 
2 . 2 3 E 
1 .51E 

9 . 3 4 E 
4 . 9 8 F 
3 .C0E 
1 . 3 6 E 
7 . 4 5 E 
4 . 5 5 E 
3 . 0 0 E 
1 . 6 8 E 

01 
01 
00 
00 
00 
00 
00 

01 
01 
01 
01 
00 
00 
00 
00 

01 
01 
01 
01 
00 
CO 
00 
00 

1 .48E 02 
5 . 2 3 E 01 
2 . 4 4 F 01 
8 . 0 8 R 00 
3 . 6 3 3 00 
2 . 0 1 E 00 

Z = 23 

3 . 4 1 E 02 
1 . 2 2 3 02 
5 . 7 1 E 01 
1 . 9 0 3 01 
8 . 5 8 3 00 
4 . 5 9 3 00 
3 . 5 3 E 00 

CR Z 

6.17P 02 
2.23E 02 
1.05F 02 
3.51E 01 
1.59E 01 
8.51E 00 
5.21E 00 

UN 

CO 

2 4 

Z = 25 

9 . 7 1 B 02 
3 . 5 6 E 02 
1 .63E 02 
5 . 6 4 E 01 
2 . 5 5 E 01 
1.37R 01 
8 . 1 7 F 00 
6 . 5 0 E 00 

FE Z 

1.43R 03 
5.33E 02 
2.53E 02 
8.54E 01 
3.88B 01 
2.08E 01 
1.25E 01 
7,80E 00 

26 

Z = 27 

2.02E 03 
7.60E 02 
3.63E 02 
1.23E 02 
5.62E 01 
3.02E 01 
1.81E 01 
9.02E 00 

2.55E 02 
3.96E 01 
4. 16F 01 
1.37E 01 
6. 16E 00 
3.41F 00 

5.90E 02 
2.C9E 02 
9.74F 01 
3.22F 01 
1.453 01 
7.72E 00 
6. 10E 00 

1.06E 03 
3.81E 02 
1.78F 02 
5.91E 01 
2.65E 01 
1.42E 01 
8.64E 00 

1.69F 03 
6. 14E 02 
2.89E 02 
9.65F 01 
4.35E 01 
2.33E 01 
1.39E 01 
1. 11F 01 

2.49F 03 
9. 17F 02 
4.33F 02 
1.45F 02 
6.56E 01 
3.51E 01 
2. 10E 01 
1.31F 01 

3.51E 03 
1.30E 03 
6.20E 02 
2.09E 02 
9.45F 01 
5.06E 01 
3.03F 01 
1.50E 01 

9 .943 
3 .493 
1.62V 
5 .343 
2 .4 03 
1.333 

1.4 23 
5 .03E 
2 .343 
7 . 7 5 3 
3.48E 
1.86V 
1.473 

1.6 4P 
5 .87E 
2 .743 
9 .113 
4 . 0 9 3 
2 .183 
1.33V 

2.24K 
8 . 133 
3 .82E 
1.283 
5 . 76 3 
3 . 08 3 
1.84K 
1.46P 

2 .623 
9 .66 E 
4 . 5 6 3 
1.533 
6 .91E 
3.70R 
2 .213 
1.3 83 

3.08S 
1.15F 
5.45E 
1.8 33 
8.31F 
4 . 4 5 F 
2 .663 
1.323 

0 1 
0 1 
0 1 
OC 
00 

on 

0 2 
0 1 
0 1 
0 0 

no 
no 
0 0 

0 2 
0 1 
ni 
0 0 
0 0 
0 0 
0 0 

0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 
00 

0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

02 
0 2 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

1.00 
1.50 
2 . 0 0 
3 .00 
4 . 0 0 
4 .94 

1 . 00 
1.50 
2 . 0 0 
3 .00 
4 . 0 0 
5 .00 
5 .43 

1.00 
1.50 
2 .00 
3 .00 
4 . 0 0 
5 .00 
5 .95 

1.00 
1.50 
2 .10 
3 .00 
4 . 0 0 
5 . 0 0 
6 .0 0 
5.5 0 

1.00 
1.50 
2.0 0 
3 . 0 0 
4 . 0 0 
5 .00 
6 . 0 1 
7 .08 

1.00 
1.50 
2 .00 
3.0 0 
4 . 0 0 
5 .10 
5 . 0 0 
7.6 7 

NT Z = 28 

1 . 0 0 
1 . 0 1 
1 . 0 1 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 
8 . 2 9 

-
-

U.16E 00 
2 . 2 3 E 00 
1 .37E 00 
6 . 3 1 E - 0 1 
3 . 4 B E - 0 1 
2 . 1 4 E - 0 1 
1 - 4 2 E - 0 1 
7 - 2 2 E - 0 2 
6 . 6 2 E - 0 2 

-
-

1 . 1 5 E 
6 . 1 5 E 
3 . 7 6 E 
1 .74E 
9 . 5 7 E 
5 . 8 9 B 
3 . 9 0 E 
1 . 9 9 E 
1 .82E 

02 
01 
01 
01 
00 
00 
00 
00 
00 

2 . 2 7 3 03 
2 . 2 4 E 03 
2 . 5 1 E 03 
9 . 7 8 E 02 
4 . 7 1 E 0 2 
1.61K 02 
7 . 3 5 E 01 
3 . 9 6 E 01 
2 . 3 8 F 01 
1 .05E 01 
9 . 5 1 R 00 

4 . 3 6 E 03 
4 . 3 0 3 03 
4 . 7 7 E 03 
1 .84E 0 3 
8 . 7 8 F 0 2 
2 . 9 7 E 02 
1 . 3 5 E 02 
7 . 2 3 F 01 
4 . 3 3 E 01 
1 . 9 1 3 01 
1 .72E 01 

3. 283 
3 .233 
3 .54E 
1.38F 
6 .613 
2 .243 
1.013 
5 .443 
3.25F 
1.43.3 
1.293 

02 
02 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

1.00 
1.01 
1.01 
1.50 
2 . 0 0 
3.00 
4 .0 0 
5 . 0 0 
5 . 0 0 
8 .00 
3 .29 
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Table 8 (continued) 

Photon 
energy 
(keV) 

^1^2,3 
l,M3 
Lh 

L,02,, 
i 7 4 

LjM, 
Lfl, 

L2Nt 
i 7 i 

L,M^ 
La, 

i 3 ^ 4 , 5 
Lh.iS 

L,M, 
Li 

Photon 
energy 
(keV) 

CO 29 

1.00 
1.08 
1.09 
1.50 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 
8 .93 

-
-

4.11E 00 
2.58E GO 
1.60E 00 
7 . 4 8 E - 0 1 
4 . 1 6 E - 0 1 
2 . 5 8 E - 0 1 
1 .71E-01 
8 . 8 0 E - 0 2 
6.75E-C2 

-
-

1.18F 
7.42E 
4 .59E 
2 .15F 
1.19E 
7.39E 
4.92E 
2 .53F 
1.94E 

02 
01 
01 
0 1 
01 
00 
00 
00 
00 

3 . 1 4 E 03 
2 . 4 9 E 03 
2 . 7 7 E 03 
1. 30F 03 
6 . 3 3 E 02 
2 . 1 3 3 02 
9 . 9 3 F 01 
5 . 3 9 E 01 
3 . 2 4 F 01 
1 .44E 01 
1 .05R 01 

6 .C6E 03 
4 . 3 4 3 03 
5 . 3 4 E 03 
2 . 4 9 E 0 3 
1 .20E 03 
4 . 0 7 E 02 
1 .85F 02 
9 . 9 4 E 01 
5 . 9 5 E 0 1 
2 . 6 2 E 01 
1 .91E 01 

3.843 
3 .073 
3 .393 
1.58F 
7.5nr 
2 . 58 £ 
1 . 17V 
6.31V 
3.77V 
1.66V 
1.21V 

02 
02 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
00 
0 0 

no 

1.00 
1 .01 
1.0 9 
1.5 0 
i.OO 
1.10 
4 .0 0 
5 .0 0 
5 . 0 0 
8 .00 
3.9 3 

ZN Z = 30 

1.03 
1.05 
1.06 
1.18 
1.19 
1.50 
2 .00 
3 .00 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 .00 

-
-
-
-

4.01E 00 
2.79E 00 
1.74E 00 
8 . 2 6 E - 0 1 
4 . 6 3 E - 0 1 
2 . 8 8 B - 0 1 
1 .933-01 
9 .97E -02 

-
-
-
-

1.27F 
8.80E 
5.50E 
2 .60E 
1.46E 
9.10E 
6.C9E 
3.15F 

02 
01 
01 
01 
01 
00 
00 
00 

9.61 6.44E-02 2.03E 00 

2.14E 03 
2.51F 03 
2.79E 03 
1.60E 03 
7.86E 02 
2.72E 02 
1.25E 02 
6.76E 01 
4.063 01 
1.80E 01 
1.07E 01 

4.34F 03 
6.21F 03 
6. 34E 03 
4.82F 03 
5.35E 03 
3.05E 03 
1.48F 03 
5.08E 02 
2.32E 02 
1.25F 02 
7.47E 01 
3. 30E 01 
1.95F 01 

2.54V 
3 . 64V 
3.71V 
2.32V 
3 . 1 3 : 
1.78V 
8 . 5 3 3 
2.97V 
1.36E 
7 . 3 0 3 
4.37V 
1.93V 
1.143 

0 2 
02 
0 2 
0 7 
02 
0 7 
0 1 
0 1 
0 1 
0 0 
no 
0 0 
no 

1.01 
1.0' j 
1.05 
1.13 
1.19 
1.50 
2 .10 
3.0 0 
4 . 1 0 
5 .00 
5 . 0 0 
3 .10 
9.6 1 

(JA Z = 31 

1.13 
1.15 
1.16 
1.29 
1.30 
1.50 
2 .00 
3 . 0 0 
4 . 0 0 
5 .00 
6 . 0 0 
8 . 0 0 

10 .00 
10 .32 

-
-
-
-

3.91E 00 
3 .26E 00 
2.04B 00 
9 . 8 3 E - 0 1 
5 . 5 6 E - 0 1 
3 . 4 8 E - 0 1 
2 . 3 4 E - 0 1 
1.22E-01 
7 . 1 9 E - 0 2 
6 . 6 6 E - 0 2 

-
-
-
-

1.29E 
1.07F 
6 .73F 
3.24E 
1.83E 
1.15E 
7 .72F 
4 .02E 
2 .37E 
2.19E 

02 
02 
01 
01 
01 
01 
00 
00 
00 
00 

2 . 3 7 F 03 
2 . 5 0 F 03 
2 . 7 7 E 03 
1 .963 03 
9 . 7 1 B 02 
3 . 3 9 E 02 
1 .56E 02 
8 . 4 5 3 01 
5 . 0 9 E 01 
2 . 2 6 E 01 
1 .20E 01 
1 . 1 0 3 01 

4 . 7 3 F 03 
5 . 9 2 F 03 
5 . 9 7 E 03 
4 . 7 7 F 03 
5 . 2 5 F 03 
3 . 7 0 E 03 
1 .81E 0 3 
6 . 2 4 E 02 
2 . 8 5 E 02 
1 . 5 4 F 02 
9 . 2 2 E 01 
4 . 0 3 F 01 
2 . 1 5 E 01 
1 . 9 6 F 01 

2.56V 
3 .71V 
3.23V 
2 . 5 8 " 
2.84c: 
2 . o n v 
9.8 1P 
3. 38V 
1.553 
8 .32V 
4 .99P 
2.21V 
1 . 15F 
1.06E 

02 
0 2 
0 2 
0 7 
0 2 
0 2 
0 1 
0 1 
0 1 
1 1 
0 0 
0 0 
0 0 

no 

1.13 
1.15 
1.16 
1.2 9 
1.30 
1.50 
2 .0 0 
3 .00 
4 . 0 0 
5 .00 
6 . 0 0 
8 .00 

1 0 . 0 0 
10 .12 

GE 32 

1 . 2 3 
1 . 2 5 
1 . 2 6 
1 . 4 0 
1 . 4 1 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 

-
-
-
-

3 . 4 0 E 00 
3 . 2 7 E 00 
2 . 0 6 E 00 
1 .01E 00 
5 . 7 7 E - 0 1 
3 . 6 4 B - 0 1 
2 . 4 6 E - 0 1 
1 . 2 9 E - 0 1 
7 . 6 3 E - 0 2 

-
-
-
-

1 .31E 
1 .26E 
7 . 9 7 F 
3 . 9 0 E 
2 . 2 3 E 
1 .40E 
9 . 4 8 E 
4 . 9 7 E 
2 . 9 5 E 

02 
02 
01 
01 
01 
01 
00 
00 
00 

11.06 6 . 0 0 E - 0 2 2 . 3 1 E 00 

2 . 5 8 E 03 
2 . 4 7 F 0 3 
2 .73V 03 
2 . 3 7 E 03 
1 .17E 03 
4 . 1 1 E 02 
1.90B 02 
1 . 0 3 F 02 
6 . 2 1 E 01 
2 . 7 6 3 01 
1 .46E 01 
1 .10F 01 

5 . 5 1 E 03 
6 . C5E 03 
6 . 2 3 3 03 
5 . 0 6 F 0 3 
5 . 5 7 F 03 
4 . 8 2 F 03 
2 . 37E 03 
8 . 2 1 E 0 2 
3 . 7 7 E 02 
2 . 0 4 F 02 
1. 22F 02 
5 . 4 2 E 0 1 
2 . 8 6 E 01 
2 . 14F 01 

2.83V 
3. 1 13 
3. 20 V 
2.60V 
2.85h. 
2 .48F 
1.72V 
4.22V 
1.94V 
1.05V 
6.2aE 
2 . 7 8 3 
1.473 
1 . lOv 

0 2 
0 7 
0 2 
0 7 
02 
0 2 
0 2 
0 1 
0 1 
0 1 
00 
0 0 
0 0 
0 1 

1.2 i 
1.75 
1.75 
1.4 0 
1.41 
1.50 
7.0 0 
3 .00 
4 .0 0 
5 .0 0 
5 . 1 0 
8 .00 

10 .00 
1 l .Oh 

AS Z = 33 

1.34 
1.36 
1.38 
1.50 
1.52 
1.53 
2 .00 
3 .00 
4 . 0 0 

-
-
-
-
-

3.42E 
2.38B 
1.18E 
6.77E-

0 0 
00 
00 

• 0 1 

-
-
-
-
-

1.38E 
9.62E 
4.76E 
2.74E 

02 
01 
01 
01 

2.74E 03 
2.51E 03 
2.44F 03 
2.70E 03 
1.40F 03 
4.99E 02 
2.313 02 

5.a2F 03 
5.863 03 
6.lOF 03 
5. 13F 03 
4.97E 03 
5.48r 03 
2.83E 03 
9.93F 02 
4.57F 02 

7.a5v 
2.87V 
2.99V 
2.51V 
7. 44V 
2 .69E 
1.393 
4 . 8 7 3 
2 .243 

0 2 
02 
0 7 
0 2 
02 
0 7 
0 2 
0 1 
0 1 

1.3 4 
1.35 
1 . 13 
1.5 0 
1.52 
1.51 
2 .00 
1.00 
4 . 0 0 
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Table 8 (continued) 

Photon 
energy 
(keV) 

5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 1 . 8 2 

^1^2,3 

4 . 3 0 3 - 0 1 
2 . 9 1 3 - 0 1 
1 . 5 4 F - 0 1 
9 . 1 6 F - 0 2 
6 . 1 5 E - 0 2 

L,M3 
LU, 

1 . 7 4 F 01 
1 . 1 8 E 01 
6 . 2 3 E 00 
3 . 7 1 E on 
7 . 4 9 E 00 

i .02 ,3 
Ly, 

-

L2Mi 
i(3, 

1 . 2 6 F 0? 
7 . 5 0 E 0 1 
3 . 3 9 3 0 1 
1 . 8 0 V 01 
1 . I I P 0 1 

1.2^4 
Ly, 

-

i 3 ^ 5 
La, 

2.4HF 07 
1 . 4 9 F 0 2 
5 . 6 IE 0 1 
1 . 5 0 E 01 
^ . 16E 0 1 

i3^4.5 
^ 2 , 1 5 

-

L3M, 
Li 

1 . 2 1 V 0 1 
7 . 3 03 0 0 
3 . 7 4 V 00 
1 . 7 1 V n o 
1 . 0 6 3 00 

Photon 
energy 
(keV) 

5 . 1 0 
5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 1 . 3 J 

SF Z = 34 

1 . 4 5 
1 . 4 8 
1 . 4 9 
1 . 5 0 
1 . 6 4 
1 . 6 5 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 2 . 6 1 

1 . 5 6 
1 . 6 0 
1 . 6 1 
1 . 7 7 
1 . 7 8 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 3 . 4 2 

-
-
-
-
-

3 . 3 7 B 00 
2 . 6 7 3 00 
1 . 3 3 E 00 
7 . 7 3 F - 0 1 
4 . 9 3 B - C 1 
3 . 3 6 E - C 1 
1 . 7 8 E - 0 1 
1 . 0 7 F - 0 1 
6 . 1 6 E - 0 2 

-
-
-

3 . 2 7 E 0 0 
2 . 9 3 E 00 
1 . 4 7 3 00 
8 . 6 1 E - 0 1 
5 . 5 2 E - 0 1 
3 . 7 8 F - 0 1 
2 . 0 2 E - 0 1 
1 . 2 2 E - 0 1 
6 . 0 5 E - 0 2 

-
-
-
-
-

1 . 4 3 E 
1 . 1 4 F 
5 . 6 7 F 
3 . 2 9 E 
2 . 1 0 E 
1 . 4 3 F 
7 . 5 9 E 
4 . 5 5 F 
2 . 6 2 E 

-
-
-

1 . 4 6 F 
1 . 3 1 E 
6 . 5 9 E 
3 . 8 5 E 
2 . 4 7 E 
1 . 6 9 E 
9 . 0 4 E 
5 . 4 4 F 
2 . 7 1 E 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

0 0 

0 0 

0 0 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

0 0 

0 0 

CO 

3 .07E 03 
2 . 9 3 F 03 
2 . 5 5 F 03 
2 . 3 4 F 03 
1 .78E 03 
6 . 4 0 E 07 
2 . 9 8 3 02 
1 .63F 02 
9 . 3 1 P 01 
4 . 3 9 E 01 
2 . 3 3 3 01 
1 . 2 0 P 01 

BR Z 

3 . 3 6 P 
2 . 6 5 V 
2 . 9 4 3 
2 . 2 33 
3 . 0 2 3 
3 . 7 6 F 
2 . 0 5 3 
1 . 2 4 F 
5 . 5 8 3 
2 . 9 7 V 
1 . 2 3 V 

0 3 

0 3 

0 3 

0 3 

0 2 

0 ? 

0 2 

0 2 

0 1 

0 1 

0 1 

35 

6 . 
5 . 
6 . 
6 . 
5 . 
J . 

3 . 
1 . 
5 . 
3 . 
1 . 
9 

4 . 
7 . 

5 . 
h . 

5 . 
5 . 
5 . 
4 . 
1 . 
7 . 
3 . 
7 . 
1 . 
5 . 
2 . 

4 2 F 
C4F 
3 2 F 
2 9 F 
16V 

6 d F 
5 5 1 
2 5 F 
7 9 F 
1 4 F 
8 9 F 
4 0 E 
4 5 F 
2 a E 

9 7 F 
1 8 F 
4 8 E 
2 9 F 
8 3 3 
4 0 F 

, 5 6 t 
, 2 4 F 

9 4 J 
. 3 7 F 
, 0 5 3 
, 6 0 F 

4 0 F 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 ? 
0 2 
0 1 
0 1 
0 1 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

3 . 04V 
2 . 8 6 V 
2 . 9 9 F 
7 . 9 8 3 
2 . 4 4 " 
7 . 5 1 E 
1 . 5 8 V 
S . 9 4 " 
2 . 7 4 V 
1 . 4 9 V 
8 . 9 6 F 
3 . 9 a v 
2 . 1 1 3 
1 . 0 8 F 

3 . 2 1 V 
2 . 8 5 r 
z . 9 9 i ; 
2 . 4 4 V 
2 .51>-
2 . 0 1 -
7 . 1 "v 
3 . 3 4 " 
1 .8 I F 
1 . 0 9 F 
4 . 0 7 3 
7 . 5 8 V 
1 . 11F 

0 2 

0 7 

0 ? 

0 7 
0 7 

0 2 

0 2 
P I 

0 1 

0 1 

0 0 

0 0 

0 0 

0 0 

0 2 
0 ? 

0 ? 

0 7 

0 2 
0 2 

0 1 

0 1 

0 1 

0 1 

0 1 

0 0 

0 0 

l . - i 5 
1 .4 3 
1 . 4 1 
1 .5 0 
1 .5 4 
1 . 5 ' i 
2 . 1 0 
3 . 0 0 
4 tOO 
5 . 0 0 
5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 2 . 5 1 

1 . 5 ' . 
1 . 5 0 
1.5 1 
1 . 7 7 
1 . 7 " 
2 . 0 0 
l . K . 

4 . 0 0 
S.OO 
5 . 0 0 
S.OO 

1 0 . 0 0 
1 3 . 4 7 

3t. 

1 . 6 8 
1 . 7 3 
1 . 7 4 
1 . 9 0 
1 . 9 2 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 
0 . 0 0 

-
-
-
-

3 . 1 9 E 00 
3 . 1 6 E 00 
1 . 6 3 E 00 
9 . 6 0 E - 0 1 
6 . 2 0 E - 0 1 
4 . 2 6 E - 0 1 
2 . 2 9 3 - 0 1 
1 . 3 9 E - 0 1 

-
-
-
-

1 . 5 1 E 
1 . 4 9 E 
7 . 6 8 E 
4 . 5 4 F 
2 . 9 3 E 
2 . 0 1 E 
1 . 0 8 E 
6 . 5 5 F 

C2 

0 2 

0 1 

01 

0 1 

0 1 

0 1 

0 0 

3 . 6 3 F 
2 . 7 2 F 
3 . 0 0 3 
2 . 7 2 F 
9 . 8 3 F 
4 . 6 2 3 
2 . 5 3 3 
1 . 5 3 3 
5 . 8 8 F 
3 . 6 5 F 

0 3 
0 1 
0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

1 4 . 2 7 5 . 9 9 E - 0 2 2 . 8 3 E 00 1 .32V 01 

7 . 
h , 

5 . 
5 . 
5 . 
5 . 

1 . 

a. 
.̂ 

2 . 
1 . 
6 . 
2 . 

, 47V 
2 8 F 
5 0 3 

, 3 9 F 
, 9 5 V 

, 3 7 r 
, 9 1 F 
, 9 3 F 
, 8 5 F 
, 9 4 F 
, 3 1 F 
. 9 6 F 
, 5 1 F 

0 3 
0 1 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 

3 . 37V 
7 . a 3 v 
2 . f > 8 v 
2 . 4 3P 
2 . 6 8 E 
7 . 4 2 V 
8 . 6 33 
4 . 0 2 V 
2 . 19E 
1 . 3 3 3 
5 . 0 2 3 
•>. 14V 
1 . 1 3 E 

0 2 

0 2 

0 2 

0 2 

OT 

0 7 

0 1 

0 1 

0 1 

" 1 

0 0 

0 0 

0 0 

1 . 5 ' ! 
1 . 7 1 
1 .7 . t 
1 . 9 0 
1 . 9 ? 
2 . 0 0 
3 . 1 0 
4 . 0 0 
5 . 0 0 
5 . 0 0 
3 . 0 0 

1 0 . 0 0 
1 4 . 2 7 

RB Z = 37 

1 . 8 2 
1 . 8 6 
1 . 8 P 
2 . 0 0 
2 . 0 5 
2 . 0 6 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 5 . 1 4 

-
-
-
-
-

3 . 2 6 E 00 
1 . 7 5 3 CO 
1 . 0 4 E 00 
6 . 7 8 E - 0 1 
4 . 6 9 E - 0 1 
2 . 5 4 E - C 1 
1 . 5 4 E - 0 1 
5 . 9 5 E - 0 2 
5 . a i E - 0 2 

-
-
-
-
-

1 . 6 5 E 
8 . 8 6 3 
5 . 2 9 3 
3 . 4 4 F 
2 . 3 8 F 
1 . 2 9 3 
7 . 8 2 E 
3 . O I F 
2 . 9 5 E 

0 2 

0 1 

0 1 

0 1 

0 1 

0 1 

0 0 

0 0 

0 0 

3 . 2 4 E 03 
2 . 8 8 3 03 
2 . 7 3 F 03 
3 . 0 5 3 03 
1.20V 03 
5 . 6 5 V 02 
3 . 1 0 F 02 
1 . 8 9 F 02 
8 . 4 8 3 01 
4 . 5 7 3 01 
1.41V 01 
1 . 3 8 F 0 1 

5 . 5 4 7 03 
5 . 251' 0 3 
5 . 5 2 f 03 
5 . 7 IF 0 1 
5 . 4 0 F 03 
5 . C 2 F 03 
2 . 3 2 F 0 1 

1.Q9F 03 
S.93E 07 
3.59F 02 
1.61F 02 
H.54F 01 
2.573 01 
2.59F 01 

2 . 9 2 V 
2 . 7 5 E 
2 . « 7 " 
7 . 5 1 V 
7 . 1 7 r 
2 . 5 5 r 
i . n2r 
4 . 7 R V 

2 . <̂  1 V 
1 . 5 8 V 
7 . 0 7 3 
3 . 7 5 F 
1 . 1 7 3 
1 . 1 4 V 

0 2 
0 2 

0 2 
0 ? 

0 7 
0 2 

0 7 

0 1 

0 1 

0 1 

0 0 
0 1 

0 0 

no 

1 . 3 7 
1 . P 5 
1 . « 8 
2 . 1 0 
2 . 1 5 
> .01 
3 . 0 0 
4 . 0 0 
5 . 0 1 
5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 5 . 1 4 
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Table 8 (continued) 

Photon 
energy 
(keV) 

L,L2 L,M3 
L»3 

iiOa.3 
i74 

L2Nt 
i l l La, Lh 

L3M, 
Li 

Photon 
energy 
(keV) 

SR Z = 33 

1 . 9 6 
2 . 0 0 
2 . 0 1 
2 . 0 3 
2 . 2 0 
2 . 2 2 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 6 . 0 5 

2 . 1 0 
2 . 1 6 
2 . 1 7 
2 . 3 5 
2 . 3 7 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 6 . 9 8 

2 . 2 4 
2 . 3 1 
2 . 3 3 
2 . 5 1 
2 . 5 3 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 7 . 9 4 

2 . 3 9 
2 . 4 6 
2 . 4 8 
2 . 6 7 
2 . 6 9 
3 . 0 0 
4 - 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 8 . 9 3 

2 . 5 4 
2 - 6 3 
2 . 6 5 
2 . 8 4 
2 - 8 7 
3 . 0 0 
4 - 0 0 
5 . 0 0 

-
-
-
-
-

3 . 2 6 E 00 
2 . 0 3 E 00 
1 .22E 00 
7 . 9 8 E - 0 1 
5 . 5 4 E - C I 
3 . 0 2 E - 0 1 
1 . 8 4 E - 0 1 
7 . 1 6 E - 0 2 
6 . C 8 E - 0 2 

-
-
-

3 . 1 8 E 00 
2 . 2 4 E 00 
1 .35B 00 
8 . 8 9 E - 0 1 
6 . 1 9 E - 0 1 
3 . 4 0 B - 0 1 
2 . 0 8 E-01 
8 . 1 6 E - 0 2 
6 . 0 5 E - 0 2 

-
-
-

3 . 4 3 E 00 
2 . 7 1 E 00 
1 .64E 00 
1 .08E 00 
7 . 5 5 E - 0 1 
4 . 1 7 E - 0 1 
2 . 5 7 E-01 
1 . 0 2 B - 0 1 
6 . 6 1 E - 0 2 

-
-
-

4 . 3 1 E 00 
3 . 7 3 E 00 
2 . 2 7 E 00 
1 .51E 00 
1 .06E 00 
5 . 8 9 E - 0 1 
3 . 6 4 E - 0 1 
1 . 4 5 R - 0 1 
6 . 3 2 E - 0 2 

-
-
-

4 . 1 7 E 00 
3 . 9 3 E 00 
2 .44R 00 
1 .63E 00 

-
-
-
-
-

1 . 6 3 3 
1 . 0 2 E 
6 . 1 0 E 
3 . 9 9 E 
2 . 7 7 E 
1 .51E 
9 . 2 0 F 
3 . 5 8 E 
3.C4E 

-
-
-

1 .73E 
1 .22E 
7 . 3 8 E 
4 . 8 5 E 
3 . 3 7 B 
1 .S5E 
1 .14E 
4 . 4 5 E 
3 . 3 0 E 

-
-
-

1 .85E 
1 .46B 
8 . 8 5 E 
5 . 8 4 E 
4 . 0 8 E 
2 . 2 6 E 
1 .39E 
5 . 4 9 E 
3 . 5 7 E 

-
-
-

2 . 4 1 E 
2 . 0 9 E 
1 .27E 
8 . 4 4 E 
5 . 9 4 B 
3 . 3 0 E 
2 . 0 4 E 
8 . 1 2 E 
4 . 6 6 B 

-
-
-

2 . 3 9 E 
2 . 2 5 E 
1 .40E 
9 . 3 6 E 

02 
02 
01 
01 
01 
01 
00 
00 
00 

02 
02 
01 
01 
01 
01 
01 
00 
00 

02 
02 
01 
01 
01 
01 
01 
00 
00 

02 
02 
02 
01 
01 
01 
01 
00 
00 

02 
02 
02 
01 

3 .30F 03 
2 .733 03 
3.04F 03 
1.43E 0 3 
6 .81F 02 
3.753 02 
2 .793 02 
1.03E 02 
5 .503 01 
1.73F 01 
1.42P 01 

3 .303 03 
2 .723 03 
3.02E 03 
1.69F 03 
8 .04F 02 
4.44E 02 
2.71F 02 
1.22P 02 
6.53P 01 
2.05P 01 
1.43B 01 

3 9 

2. 3 IE 01 
1.913 01 
2.123 01 
1.18F 01 
5. 643 00 
3. IIF 00 
1.90E 00 
8.573-01 
4. 583-01 
1. 443-01 
1.003-01 

6.7CF 03 
6.243 03 
5. 18P 03 
5.46E 03 
5.373 03 
5.983 03 
2.77E 03 
1.31E 03 
7. 15F 02 
4.34E 02 
1. 95E 02 
1.03 3 0 2 
3.243 01 
2.66F 01 

6.66E 03 
6. C7E 03 
5.373 03 
5.32F 03 
5.92E 03 
3.273 03 
1.54E 03 
P.48F 02 
5. 153 02 
2. 32F 02 
1.243 02 
3.87E 01 
2.7ir 01 

5.073 01 
4.623 01 
4.85E 01 
4.053 01 
4.5 13 01 
2.493 01 
1.18P 01 
6.46F 00 
3.933 
1.773 
9.413-01 
2.953-01 
2.06E-01 

00 
00 

2.89V 02 
7 .703 02 
2 .573 02 
7 .793 02 
7.32V 02 
2 .583 02 
1.203 02 
5 .643 01 
3 .093 CI 
1.873 01 
8 .403 00 
4 . 4 7 3 00 
1.403 on 
1.15V 00 

2.833 02 
2.58V 07 
2.703 02 
2.25V C 
2.513 02 
1. 19V 02 
6.553 01 
3.603 01 
2. 193 0 1 
9.83V 00 
5.24E 00 
1.64E 01 
1.153 00 

ZR Z = 40 

10 Z = 42 

1.95 
2.0 0 
2.01 
2.03 
2.7 0 
2.22 
3.00 
4.00 
5.00 
6.00 
8.00 

1 0.00 
15.00 
15.05 

2.10 
2.15 
2.17 
2.3 5 
2.37 
1.00 
4.00 
5.00 
5.on 
8.00 

10.00 
15.00 
16.93 

-
-

3.263 
2 .69E 
2 . 99E 
1.98E 
9 . 4 5 3 
5 .243 
3.20E 
1.45E 
7.75E 
2.44E 
1.45E 

NB 

-
-

3.323 
2 .74B 
2.83E 
2 .17F 
1.02E 
5.53B 
3.313 
1.45F 
7 .533 
2.22E 
1.093 

03 
0 3 
03 
0 3 
0 2 
02 
02 
0 2 
01 
01 
0 1 

Z 

03 
0 3 
03 
03 
0 3 
02 
02 
0 2 
01 
0 1 
0 1 

-
-

5. 153 
4 .26 3 
4 .733 
3 .133 
1.493 
8 .293 
5. 07E 
2 . 2 9 3 
1.233 
3. 863-
2.30B-

= 41 

_ 
-

1.023 
8 .44E 
3.723 
6.69E 
3. 13E 
1.703 
1.023 
4 . 4 6 3 
2. 31 E 
6. 83E-
3. 35F-

01 
0 1 
01 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

- 0 1 
-0 1 

02 
0 1 
01 
0 1 
0 1 
01 
0 1 
0 0 
0 0 

- 0 1 
- 0 1 

6. 79F 
6 . 14E 
6.46E 
5.42F 
6.04E 
3 .95E 
1.87F 
1.033 
6.27E 
2.83E 
1.51E 
4.74E 
2.83F 

6. f i4F 
6 . 173 
6.51E 
5.48E 
6.21E 
4 .77E 
2 . 27F 
1.26F 
7 .72E 
3.51E 
1.89F 
6.C2E 
3.10F 

03 
0 3 
03 
03 
03 
03 
0 3 
0 3 
0 2 
0 2 
0 2 
01 
0 1 

0 3 
0 3 
0 3 
0 3 
0 3 
03 
03 
0 3 
0 2 
02 
0 2 
0 1 
0 1 

1.20F 
1.093 
1.143 
9 .593 
1.07E 
5 . 9 9 3 
3 .313 
1.82E 
1.11E 
5.00E 
2.67E 
8.40E-
5 .013-

2.34E 
2 . 12E 
2 .233 
1.883 
2 .13E 
1.63E 
7 .783 
4 .323 
2 .65F 
1.20E 
6 .473 
2.06E 
1 . 063 

0 2 
0 2 
02 
01 
02 
0 1 
01 
01 
0 1 
0 0 
0 0 

- 0 1 
- 0 1 

02 
0 2 
02 
02 
0 2 
02 
01 
01 
0 1 
01 
1 0 
00 
00 

2.86F 
2 .593 
2 .723 
2 .283 
2.55E 
1.66K 
7 .873 
4 .34E 
2 .64E 
1 . 193 
6 .36F 
2 .003 
1.193 

2 .863 
2 .583 
2 .72E 
2 .293 
2 . 60 3 
1.99E 
9 .493 
5 .27F 
3 .233 
1.473 
7 .90E 
2 .513 
1.29K 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
01 
01 
0 1 
01 
00 
0 0 
0 0 

02 
02 
0 2 
0 2 
0 2 
0 2 
01 
01 
0 1 
01 
0 0 

no 
0 0 

2.74 
2 . 3 1 
2 .33 
2 .5 1 
2 .53 
3 .00 
4 . 0 0 
5 .0 0 
6 .00 
8 .00 

1 0 . 0 0 
15 .00 
17 .94 

2 . 3 9 
2 .46 
2 .48 
2 . 6 7 
2 . 6 0 
3 .00 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 .00 

1 0 . 0 0 
15 .00 
18 .93 

-
-

3 . 3 4 E 
2 . 7 7 E 
2 . 8 6 E 
2 . 5 7 E 
1 .21F 
6 . 6 1 E 

03 
03 
03 
03 
03 
02 

-
-

1. 19B 
1. 15E 
1. 19E 
1. 07E 
5 . 0 4 3 
2 . 753 

02 
02 
02 
02 
01 
01 

6 . 8 3 3 0 3 
6 . 1 5 F 03 
5 . 4 9 F 03 
5 . 4 9 F 0 3 
6 . 2 4 E 03 
5 . 5 9 E 03 
2 . 6 7 E 03 
1 . 4 9 F 03 

3 . 1 7 3 
2 . 3 6 3 
3 . 0 2 3 
2 . 5 5 3 
2 . 9 0 3 
2 . 6 0 3 
1 . 2 4 3 
6 . 9 1 3 

02 
02 
02 
02 
02 
02 
02 
01 

2 . 3 3 3 
2 . 5 5 3 
2 . 6 9 3 
2 . 2 7 F 
2 . 5 8 3 
2 . 3 1 3 
1 . 1 1 3 
6 . 16F 

02 
02 
0 2 
02 
07 
02 
02 
01 

2 . 5 4 
2 . 5 3 
2 . 6 5 
2 . 8 4 
2 . 8 7 
3 . 0 0 
4 . 0 0 
5 . 0 0 
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Table 8 (continued) 

Photon 
energy 
(keV) 

6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 9 . 9 5 

^1^2,3 

1 .15E 00 
6 . 4 4 E - 0 1 
4 . 0 0 E - 0 1 
1 . 6 0 B - 0 1 
8 . 1 4 B - 0 2 

L,M3 

Lh 

6 . 6 1 E 
3 . 7 0 F 
2 . 3 0 F 
9 . 2 1 F 
4 . 6 7 F 

01 
01 
01 
00 
00 

t 74 

Z.2M4 

i 3 , 

3 . 9 8 E 02 
1 .75E 02 
9 . 1 1 3 01 
2 . 7 0 3 01 
1 . 13P 01 

L2N4 
Ly, 

1.66 3 
7 . 2 9 E 
3 .30V 
1 . 1 3 3 
4 . 7 1 E -

01 
0 0 
00 
00 

-01 

L3MS 
La, 

9 . 1 2 E 02 
4 . 1 6 E 02 
2 . 2 4 E 02 
7 - 1 5 E 01 
3 . 17F 01 

i3A'4,5 
i^2,15 

4 . 2 4 E 01 
1 .93E 01 
1 . 0 4 3 01 
3 . 1 2 3 00 
1 . 4 7 3 00 

L3M, 
Li 

3 . 7 8 E 
1 .72E 
9 . 2 8 F 
2 . 9 6 3 
1 . 3 1 F 

01 
01 
00 
00 
00 

Photon 
energy 
(keV) 

6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 9 . 9 5 

43 

2 . 7 0 
2 . 7 9 
2 . 8 2 
3 . 0 0 
3 . 0 2 
3 . 0 4 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 - 0 0 
2 0 . 9 9 

-
-
-
-
-

4 . 2 2 E 
2 . 7 4 E 
1 .84E 
1 . 3 0 3 
7 . 3 4 E -
4 . 5 8 E -
1 . a 5 E -
9 . 3 7 E -
8 . 3 3 E -

00 
CO 
00 
00 

•01 
•01 
•01 
•02 
-02 

-
-
-
-
-

2 .45K 
1 . 5 9 P 
1 .07E 
7 . 5 7 E 
4 . 2 6 3 
2 . 6 6 F 
1 .07E 
5 . 4 4 E 
4 . 8 4 E 

02 
02 
02 
01 
01 
01 
01 
00 
00 

-
-

3 . 3 4 P 
2 . 8 3 3 
2 . 7 9 E 
2 . 3 9 E 
1 . 4 3 3 
7 . 8 4 E 
4 . 7 4 E 
2 . 0 9 F 
1 . 0 9 3 
3 . 2 6 3 
1 . 3 5 E 
1 . 1 7 E 

03 
0 3 
0 3 
03 
0 3 
02 
02 
0 2 
02 
01 
0 1 
01 

-
-

1 . 7 8 F 
1 . 5 1 F 
1 . 4 9 F 
1 . 5 4 3 
7 . 6 2 3 
4 . 183 
2 . 5 3 3 
1 . 1 2 3 
5 . 8 3 3 
1 . 7 4 3 
7 . 2 3 3 -
h . 2 3 3 -

02 
0 2 
02 
02 
0 1 
01 
01 
0 1 
0 0 
00 

• 0 1 
• 0 1 

6 . 7 8 F 
6 . C 9 F 
5 . 4 4 3 
5 . 5 5 F 
5 . 4 7 E 
5 . 2 2 E 
3 . 10E 
1 . 7 3 E 
1 . 0 7 V 
4 . 8 8 F 
2 . 6 3 F 
8 . 4 2 E 
3 . 7 1 E 
3 . 2 1 E 

03 
03 
03 
0 3 
0 3 
03 
0 3 
0 3 
03 
0 2 
0 2 
0 1 
0 1 
0 1 

4 . 073 
3 . 5 2 3 
3 . 8 7 3 
3 . 2 9 E 
3 . 2 4 E 
3 . 6 9 3 
1 . 8 4 3 
1 . 1 3 V 
6 . 3 2 V 
i . 8 9 E 
1 . 5 6 E 
5 . 0 0 3 
2 . 2 0 3 
1 . 9 2 E 

07 
02 
02 
02 
0 2 
02 
02 
02 
01 
01 
01 
0 0 
00 
0 0 

2 . n 0 3 
2 . 5 1 E 
2 . 6 6 3 
2 . 2 9 F 
2 . 2 f i F 
2 . 5 7 3 
1 . 2 83 

7 . 1 5 F 
4 . 4 0 3 
2 . 0 1 E 
1 . 0 9 F 
3 . 4 7 3 
1 . 5 3 E 
1 . 3 3 3 

0 7 
0 ? 
0 2 
0 7 
0 2 
02 
02 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

2 . 7 0 
2 . 7 9 
2 . 8 2 
3 . 0 0 
1 . 0 2 
3 . 0 4 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 0 . 9 9 

RU 44 

2 - 8 6 
2 - 9 7 
2 . 9 9 
3 - 0 0 
3 - 2 0 
3 - 2 3 
4 - 0 0 
5 - 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 2 . 0 7 

-
-
-
-
-

4 . 2 8 E 
3 . 0 9 E 
2 . 0 7 E 
1.47B 
8 . 3 5 E -
5 . 2 4 E -
2 . 1 3 E -
1 .09E-
a . 5 6 E -

00 
00 
00 
00 

•01 
•01 
•01 
•01 
•02 

-
-
-
-
-

2 . 5 0 E 
1 .81E 
1 . 2 1 F 
3 . 6 2 B 
4 . 8 8 3 
3 . 0 6 E 
1 .25E 
6 . 3 4 E 
5.OOF 

02 
02 
02 
01 
01 
01 
01 
00 
00 

-
-

3 . 3 1 E 
3 . 3 4 F 
2 . 7 9 E 
2 . 8 8 E 
1 . 6 7 F 
9 . 1 8 3 
5 . 5 7 3 
2 . 4 7 E 
1 .29F 
3 .87E 
1 . 6 2 3 
1 .19F 

03 
03 
03 
03 
0 3 
02 
02 
02 
02 
01 
0 1 
01 

-
-

2 . 18E 
2 . 2 0 E 
1 .33E 
1 . 9 0 3 
1. 103 
6 . 05F 
3 . 6 7 3 
1 .53E 
8 . 5 1 E 
2 . 5 5 R 
1 - 0 6 3 
7 - 3 7 E -

02 
02 
02 
02 
0 2 
01 
01 
01 
00 
00 
0 0 

•01 

6 . 7 0 F 
5 . C 2 3 
6 . 3 8 E 
6 . 3'=F 
5 . 4 3 3 
5 . 19F 
3 . 5 9 F 
2 . C 1 E 
1 .24E 
5 . 6 7 F 
3 . C 7 E 
9 . 83E 
4 . 3 4 1 
3 . 2 7 E 

03 
03 
03 
03 
03 
03 
03 
0 3 
03 
02 
02 
01 
01 
0 1 

4 . 8 6 3 
4 . 3 7 3 
4 . 0 3 3 
4 . 6 1 3 
3 . 9 4 E 
4 . 4 9 E 
2 . 6 1 3 
1 . 4 6 3 
8 . 9 8 3 
4 . 12P 
2 . 2 2 E 
7 . 1 4 3 
3 . 1 5 3 
2 . 3 8 3 

02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
00 
00 
00 

2 . 7 5 F 
2 . 4 7 E 
2 . 6 2 E 
2 . 6 1 V 

2 . 2 3 E 
2 . 5 4 E 
1 . 4 8 3 
8 . 2 5 E 
5 . 0 9 E 
2 . 3 3 F 
1 . 2 6 3 
4 . 0 4 3 
1 . 7 8 3 
1 . 3 5 3 

02 
07 
0 2 
02 
0 ? 
02 
07 
01 
ni 
01 
01 
00 
00 
00 

2 . 8 0 
2 . 9 7 
2 . 9 9 
3 . 0 0 
3 . 2 0 
3 . 2 3 
4 . 0 0 
5 . 0 0 
5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
7 2 . 0 7 

45 

3 . 0 2 
3 - 1 5 
3 . 1 7 
3 . 3 9 
3 . 4 1 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 3 . 1 7 

-
-
-
-

4 . 2 7 E 0 0 
3 . 4 1 E 00 
2 . 2 a E 00 
1 . 6 4 E 00 
9 . 3 2 E - 0 1 
5 . 8 7 E - 0 1 
2 . 4 1 E - 0 1 
1 - 2 3 E - 0 1 
8 - 6 4 R - 0 2 

-
-
-
-

2 - 5 3 E 
2 . 0 2 3 
1 . 3 5 3 
9 . 7 0 F 
5 . 5 3F 
3 . 4 8 F 
1 . 4 3 E 
7 . 3 0 3 
5 . 1 2 E 

02 
02 
02 
01 
CI 
01 
01 
00 
00 

-
-

3 . 2 7 F 
2 . 7 7 E 
2 . 8 7 3 
1 . 9 3 3 
1 . 0 7 3 
6 . 4 8 3 
2 . 8 9 3 
1 . 5 2 E 
4 . 5 7 B 
1 . 9 1 F 
1 . 2 2 3 

03 
0 3 
03 
0 3 
0 3 
02 
02 
02 
01 
01 
0 1 

-
-

2 . 5 8 3 
2 . 19F 
2 . 2 5 3 
1 . 533 
3 . 4 2 3 
5 . 113 
2 . 2 8 E 
1 . 2 0 3 
3 . t>1E 
1 . 513 
9 . 6 1 E -

02 
0 2 
02 
0 2 
0 1 
01 
01 
0 1 
0 0 
0 0 

- 0 1 

6 . 5 9 E 
5 . 923 
6 . 2 3 3 
5 . 3 7 E 
5 . 11E 
4 . I I P 
2 . 3 0 F 
1 . 4 2 F 
5 . 5 1 3 
3 . 5 2 F 
1 . 1 3 3 
4 . 9 9 3 
3 . 2 7 F 

03 
03 
0 3 
03 
03 
0 3 
0 3 
0 3 
02 
02 
0 2 
0 1 
0 1 

5 . 7 5 3 
5 . 1 7 3 
5 . 4 8 3 
4 . 6 83 
5 . 3 3 3 
3 . 5 9 V 

2 . 0 0 E 
1 . 2 4 3 
5 . 6 8 3 
3 . 0 7 3 
9 . 8 6 F 
4 . 3 5 3 
2 . 8 6 3 

02 
02 
0 2 
02 
0 2 
0 2 
02 
02 
0 1 
01 
00 
0 0 
00 

2 . 7 1 V 

2 . 4 4 3 
2 . 5 8 E 
2 . 2 1 P 
2 . 5 1 F 
1 . 6 9 V 
9 . 4 4 F 
5 . 8 3 3 
2 . 6 8 3 
1 . 4 5 F 
4 . 6 5 E 
2 . 0 5 3 
1 . 3 5 3 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
01 
0 1 
0 1 
01 
OC 
0 0 
0 0 

1 . 0 2 
3 . 1 5 
3 . 1 7 
3 . 3 9 
3 . 4 1 
4 . 0 0 
5 . 0 0 
5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
7 3 . 1 7 

PD 46 

3 . 1 9 
3 . 3 3 
3 . 3 6 
3 . 5 P 
3 . 6 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 4 . 3 0 

-
-
-
-

4 . 3 1 E 
3 . 5 9 3 
2 . 5 0 E 
1 .80E 
1.03E 
6 . 5 3 E -

00 
00 
CO 
00 
00 

-01 
2 . 6 9 E - 0 1 
1 .38E-
8 . 6 8 E -

•01 
•02 

-
-
-
-

2 . 6 0 E 
2 . 2 3 3 
1 . 5 1 3 
1 .09E 
6 . 2 3 F 
3 . 9 4 E 
1 .63E 
8 . 3 7 3 
5 . 2 4 E 

02 
02 
02 
02 
01 
01 
01 
00 
00 

-
-

3 . 2 4 3 
2 . 3 2 E 
2 . 9 2 3 
2 . 2 7 P 
1 . 2 5 F 
7 . 6 3 E 
3 . 4 2 F 
1 . 8 1 P 
5 . 4 6 E 
2 . 2 9 3 
1.26R 

03 
03 
03 
03 
03 
02 
02 
0 2 
01 
01 
01 

-
-

3 . lOF 
2 . 7 0 3 
2 . 7 9 F 
2 . 173 
1 . 193 
7 . 30E 
3 . 2 7 3 
1 .73E 
5 . 2 2 3 
2 . 193 
1 .21E 

02 
02 
02 
02 
0 2 
01 
01 
0 1 
00 
00 
00 

5 . 37F 
5 . 323 
6 . 1 6 E 
5 . 2 9 E 
6 . 043 
4 . 6 7 F 
2 . 6 1 E 
1 .61E 
7 . 4 3 F 
4 . 0 2 E 
1 .30E 
5 . 7 3 3 
3 . 2 8 F 

03 
03 
03 
03 
03 
03 
0 3 
0 3 
02 
02 
02 
01 
01 

6 . 6 9 F 
6 . 1 1 3 
6 . 4 7 F 
5 . 5 6 3 
5 . 3 5 E 
4 . 9 0 E 
2 . 7 4 E 
1 . 69 E 
7 . 8 1 E 
4 . 2 3 3 
1. 36F 
6 . 0 2 R 
3 . 4 5 3 

02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
00 
00 

2 . 543 
2 . 4 1 F 
2 . 5 5 3 
2 . 1 9 3 
2 . 5 0 F 
1 . 9 3 3 
1 . 0 8 3 
6 . 6 7 3 
3 . 0 7 3 
1 . 6 7 3 
5 - 3 6 E 
2 - 3 7 F 
1 -363 

02 
02 
02 
02 
02 
02 
02 
01 
01 
0 1 
00 
00 
00 

3 - 1 9 
3 -3 3 
3 - 3 6 
3 . 5 8 
3 . 6 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 4 . 3 0 
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Table 8 (contmued) 

Photon 
energy 
(keV) 

L-iL^ 
L,M, 

m 
l;02.. 

iT4 

L2Mt 

i(3, 

i ,A'4 

i 7 , 
i 3 ^ 5 
La, 

L3N4.S 
iC2,15 

L,M, 
Li 

Photon 
energy 
(keV) 

47 

3 . 3 7 
3 .52 
3 .55 
3 .78 
3 .81 
4 . 0 0 
5 .00 
6 . 0 0 
8 .00 

10.00 
15 .00 
20 .00 
2 5 . 4 6 

-
-
-
-

4.47E 
4 .20E 
2.91E 
2.10E 
1.21E 
7.68E-
3.19E-
1.65E-
9-25B-

0 0 
00 
00 
00 
00 

- 0 1 
- 0 1 
• 0 1 
- 0 2 

-
-
-
-

2.75F 
2.58E 
1.79E 
1.29F 
7.42E 
4 . 7 i n 
1.96E 
1.01E 
5 .683 

02 
C2 
02 
02 
01 
01 
01 
01 
00 

-
-

3.30F 
2.84V 
2.94F 
2 .633 
1.463 
8.96E 
4.03E 
2 .133 
6.49F 
2 .7 3P 
1.31P 

03 
0 3 
0 3 
03 
0 3 
02 
02 
0 2 
01 
01 
0 1 

_ 
-

3.51F 
3.03P 
3. 13E 
2.803 
1.56 3 
9 .553 
4 . 303 
2 .273 
6.91V 
2.91E 
1.39F 

C2 
02 
02 
02 
02 
01 
01 
0 1 
0 0 
0 0 
no 

6 . 343 
5. 7OF 
6. 05E 
5. 21F 
5. 933 
5.28F 
2.95E 
1.83F 
8. 45? 
4 .58F 
1 .48 r 
6 .533 
3.27E 

0 3 
03 
03 
0 3 
03 
03 
0 1 
0 3 
02 
02 
0 2 
01 
01 

7.41F 
5 .573 
7.18V 
5. l o r 
6 .94 1, 
5 . 13 F 
3.46V 
2 . 14C 
9 . 9 0 3 
5.37F 
1.73C 
7. f i5F 
1.833 

02 
0 2 
12 
07 
0? 
12 
02 
02 
0 1 
01 
01 
0 0 
00 

7 .52 ' -
2. 35V 
7.50V 
7. 15" 
2 . 4 5 i 
2 . 1 8 " 
1.2 23 
7 .55 F 
1.49 3 
1.39F 
5.11V 
2.70V 
1.35V 

0 2 
02 
0 2 
02 
07 
0 7 
02 
01 
0 1 
01 
00 
0 0 
0 0 

1.37 
3.57 
1.55 
3.73 
3 .HI 
4 .00 
5 .00 
h .on 
8 .00 

1 0 .00 
15.0U 
7 0 . 0 0 
7 5.45 

CD Z = 4 8 

3 . 5 6 
3 . 7 3 
3 . 7 6 
3 . 9 9 
4 . 0 0 
4 . 0 2 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 - 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 6 . 6 6 

-
-
-
-

5 . 1 8 E 
4 . 7 7 E 
3 . 4 5 E 
2 . 4 7 E 
1 . 4 4 E 
9 . 1 8 E -
3 . a 5 E -
2 . 0 0 E -
1 . O I F -

no 
0 0 
CO 
0 0 
0 0 

- 0 1 
- 0 1 
• 0 1 
• 0 1 

-
-
-
-

3 . 1 1 E 
2 . 8 7 E 
2 . C 8 E 
1 . 4 9 F 
8 . 6 5 E 
5 . 5 2 E 
2 . 3 1 E 
1 . 2 0 E 
6 . C 5 F 

02 
0 2 
02 
02 
01 
01 
01 
01 
CO 

-
-

3 . 3 4 E 
2 . 9 0 E 
3 . 0 5 E 
3 . OOP 
1 . 7 3 P 
1 . 0 6 P 
4 . 3 0 E 
2 . 5 5 E 
7 . 7 9 E 
3 . 2 9 E 
1 . 3 7 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 

-
-

3 . 3 9 3 

3 . 3 3 E 
3 . J 5 F 
3 . 4 9 F 
2 . 0 2E 
1 . 2 4 V 

5 . 5 9 3 
2 . 9 5 E 
9 . 0 6 3 
3 . 3 7 3 
1 . 5 9 E 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
01 
0 1 
0 0 
0 0 
0 0 

0 . 3 3 F 
5 . 5 o E 
5 . CIK 
5 . 2 0 V 

6 . C6F 
5 . 9 2 F 
3 . 4 1 E 
2 . 1 1 F 
9 . 7 6 E 
5 . 3 1 F 
1 . 7 1 F 
7 . 6 0 t 
3 . 3 4 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 

a . 0 9 3 
7 . 2 4 3 
7 . 5 9 r 
6 . 5 5 3 
7 . 7 4 V 

7 . 5 6 F 
4 . 3 6 F 
2 . 7 0 P 
1 . 2 5 3 
5 . 7 8 V 
2 . 19V 
9 . 7 1 V 
4 . 2 6 V 

0 2 
0 2 
1 2 
0 2 
0 2 
1 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

2 . 5 3 V 
7 . 3 5 3 
2 . 4 9 3 
2 . 1 6 V 

7 . 5 1 E 
2 . 4 5 r 
1 . 4 1 V 

8 , 7 5 3 
4 . 0 S F 
2 . 2 0 V 
7 - 1 1 F 
3 . 1 5 7 , 
1 . 3 8 3 

0 ? 
0 7 
0 7 

0 2 
0 2 
0 2 
0 2 
0 1 

ni 
0 1 
0 0 
0 0 
0 0 

3 . 5 o 
3 . 7 3 
1 . 7 o 
3 . 1 9 
4 . 0 0 
4 . 0 2 
5 . 0 0 
6 . 0 0 
8 . 1 0 

1 0 . 1 0 
1 5 . 0 0 

i O . n o 
2 5 . 5 5 

I N Z 4 9 

3 .75 
3 -94 
3 .97 
4-OC 
4 . 2 1 
u . 2 t 
5 .00 
5 , 0 0 
8 . 0 0 

10.00 
15.00 
20 .00 
2 7 , 8 9 

-
-
-
-
-

5.14E 
4 .023 
2 .89E 
1.693 
1.08E 
4 . 57 E-
2 .353-
1.08E-

0 0 
CO 
00 
00 
CO 

- 0 1 
• 0 1 
- C I 

-
-
-
-
-

3.03F 
2 .373 
1.70E 
9.93E 
6 .37E 
2 .69E 
1.403 
5.36E 

02 
02 
02 
01 
01 
01 
01 
CO 

-
-

3.30F 
3 .36E 
2.94E 
3.04E 
2.03P 
1.243 
5.66E 
3.01E 
9 .253 
3.92E 
1.43F 

03 
0 3 
03 
0 3 
0 3 
03 
02 
0 2 
0 1 
0 1 
0 1 

_ 
-

4 . 153 
4 .22E 
3.70E 
3.333 
2 . 55E 
1.56E 
7 . 11R 
3 .73E 
1 . 15E 
4 . 923 
1.793 

02 
0 2 
02 
02 
0 2 
02 
0 1 
0 1 
01 
0 0 
0 0 

5. 18F 
5 .613 
5-96E 
5. 86E 
5. 18F 
5.91E 
1.91F 
2 .42E 
1 . 12E 
6 . 12F 
1.98F 
8,79F 
3.40E 

03 
0 3 
03 
03 
03 
0 3 
0 3 
0 3 
03 
0 2 
0 2 
0 1 
0 1 

8.53E 
7 . 7 4 r 
8.22E 
8.093 
7 . 143 
8 .15E 
5 .403 
3.34E 
1.55V 
8.44E 
2.73E 
1.21E 
4 .593 

02 
12 
02 
02 
0 2 
02 
02 
02 
02 
0 1 
01 
0 1 
00 

2.57V 
2 .333 
2 .473 
2 .43F 
2.15E 
2 .453 
1.633 
1.013 
4 . 6 7 3 
2 . 5 4 3 
8 .233 
3 .65F 
1.41F 

0 2 
0 2 
0 2 
02 
0 2 
0 2 
02 
02 
0 1 
0 1 
0 0 
OC 
00 

3.75 
1.94 
1.17 
4 . 0 0 
4 . 7 1 
4 .24 
5 . 0 0 
6 . 0 0 
8 . 0 1 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 7 . 8 9 

5 0 

3 . 9 5 
4 . 0 0 
4 . 1 6 
4 . 1 9 
4 . 4 4 
4 . 4 7 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 9 . 1 6 

_ 
_ 
_ 
_ 
_ 

9 , 2 4 E 
7 . 7 2 E 
5 - 6 3 E 
3 . 3 0 E 
2 . 1 2 E 
9 . 0 3 E -
4 , 7 3 E -
1 - 9 3 E -

0 0 
0 0 
0 0 
0 0 
0 0 

• 0 1 
• 0 1 
• 0 1 

_ 
_ 
-
-
_ 

5 . 3 2 F 
4 - 4 5 E 
3 . 2 4 F 
1 - 9 0 E 
1 - 2 2 E 
5 - 2 0 F 
2 . 7 2 E 
1 . 1 2 E 

0 2 
02 
0 2 
02 
02 
0 1 
01 
01 

-
-
-
-
-

5 . 5 2 F 0 0 
4 . 6 1 E 0 0 
3 . 3 6 E 0 0 
1 . 9 7 F 0 0 
1 . 2 7 F 0 0 
5 . 4 0 E - 0 1 
2 . 3 3 F - 0 1 
1 . 1 6 E - 0 1 

-
-
-

3 . 2 3 E 
2 . 9 2 E 
3 . 1 4 F 
2 . 4 1 E 
1 . 4 9 E 
6 . 9 0 3 
3 . 7 3 E 
1 . 1 3 E 
5 . 1 3 E 
1 . 6 9 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 

-
-
-

4 . 3 3 3 
3 . 9 2 E 
4 . 2 1 3 
3 . 2 33 
2 . 0 0 3 
9 . 2 4 3 
5 . 0 0 E 
1 . 5 3 E 
6 . 8 8 E 
2 . 2 6 3 

0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

6 - 0 4 F 
6 . 1 7 E 
5 . 5 4 R 
5 . a 3 E 
5 . 1 2 E 
5 . 4 4 E 
4 . 0 9 E 
2 . 4 9 E 
1 - 1 3 F 
6 - C O F 
1 - 8 5 E 
7 - 8 8 E 
2 . 5 4 F 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 1 
0 1 

8 . 8 3 3 
9 . 0 7 3 
8 . 1 5 3 
8 . 6 4 S 
7 . 5 3 E 
7 . 9 9 E 
6 . 0 1 E 
3 . 6 6 E 
1 . 5 6 F 
8 . 8 2 3 
2 . 7 2 3 
1 . 1 6 3 
3 . 7 3 E 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
1 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 

2 . 5 2 V 
2 . 5 7 F 

2 . 3 1 3 
2 . 4 5 3 
2 . 1 4 E 
2 . 2 7 E 
1 . 7 1 V 

1 . 0 4 3 
4 . 7 1 F 
2 . 5 0 F 
7 . 7 2 F 
3 . 2 9 E 
1 . 0 6 F 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 
0 0 

3 . 9 5 
4 . 0 0 
4 . 1 5 
4 . 1 9 
4 . 4 4 
4 . 4 7 
5 . 0 0 
5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 1 
7 9 . 1 0 

SB Z = 5 1 

4 . 1 6 
4 . 3 8 
4 . 4 2 
4 . 6 7 
4 , 7 1 
5 . 0 0 
6 , 0 0 
8 . 0 0 

1 0 , 0 0 

9 . 
8 , 
6 . 
3 . 
2 . 

« 
_ 
-
_ 

. 3 7 E 

. 3 9 R 
, 2 4 B 
. 6 7 E 
. 3 7 E 

0 0 
0 0 
0 0 
0 0 
0 0 

_ 
. 
_ 
_ 

5 . 2 7 E 
4 . 7 2 E 
3 . 5 1 E 
2 . 0 6 E 
1 . 3 3 B 

0 2 
0 2 
02 
0 2 
0 2 

_ 
-
-
~ 

1 . 0 7 E 
9 , 5 4 E 
7 , 0 9 P 
4 . 1 7 E 
2 . 6 9 E 

0 1 
0 0 
0 0 
0 0 
0 0 

_ 
-

3 - 2 0 F 
2 - 9 0 E 
3 . 1 2 E 
2 . 7 1 F 
1 . 7 0 E 
7 . 8 7 P 
4 . 2 7 F 

0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 

_ 
-

4 . 5 3 E 
4 . 1 2 3 
4 . 4 3 F 
3 . 3 4 E 
2 . 4 1 E 
1 . 1 2 E 
6 . 0 5 E 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 

5 . 0 7 F 0 3 
5 . 5 6 E 0 3 
5 . 8 9 F 0 3 
5 . 1 5 F 0 3 
b . 4 8 F 0 3 
4 . 7 1 F 0 3 
2 . 8 9 F 0 3 
1 . 3 1 E 0 3 
7 . 0 0 E 0 2 

9 . 4 9 E 
8 . 6 8 E 
9 . 2 0 E 
8 . 0 4 3 
8 . 5 7 S 
7 . 3 6 3 
4 . 5 2 F 
2 . 0 5 E 
1 . 0 9 3 

0 2 
0 2 
0 2 
0 2 
0 2 
1 2 
0 2 
0 2 
0 2 

2 . 5 4 3 0 7 
2 . 3 7 F 0 2 
2 . 4 6 E 0 7 
2 . 1 5 E 0 2 
2 , 2 9 E 0 2 
1 . 9 7 E 0 2 
1 . 2 1 3 0 2 
5 . 4 9 ? 0 1 
2 . 9 3 E 0 1 

4 . 1 5 
4 . 3 H 
4 . 4 2 
4 . 6 7 
4 . 7 1 
5 . 0 0 
5 . 0 0 
3 . 0 0 

1 0 . 0 0 

http://iO.no
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Table 8 (continued) 

Photon 
energy 
(keV) 

L,L2 
L,M, 

Lh 
L,02., 

i 7 4 

iJA/4 

w, 
L2N4 
Ly, 

L,Ms 
La, 

L,N4,s 
t»2 , .5 

L,M 
Li 

Photon 
energy 
(keV) 

1 5 . 0 0 1 .01E 00 
2 0 . 0 0 5 . 3 3 E - 0 1 
3 0 . 0 0 2 . 0 5 B - 0 1 
3 0 . 4 5 1 . 9 3 E - 0 1 

5 . 7 0 E 01 1 -153 00 
3-OOE CI 6 - 0 6 E - 0 1 
1 . 1 5 F 01 2 . 3 3 F - 0 1 
1 .11E 01 2 . 2 4 3 - 0 1 

1 . 3 6 3 02 1 . 9 3 3 0 1 
5 . 9 2 E 01 8 . 4 0 3 00 
1 .793 01 2 . 5 5 3 00 
1 .72E 01 2 . 4 4 F 00 

2 . 1 7 E 02 3 . 3 9 E 01 9 . 0 8 v 00 1 5 . 0 0 
9 . 2 9 3 0 1 1 .45E 01 3 . 8 9 E 00 2 0 . 0 0 
2 . 7 5 3 01 4 . 3 0 3 00 1 . 1 5 3 00 3 0 . 0 0 
2 . 6 3 F 01 4 . 1 1 3 00 1 . 1 Cv 00 3 0 . 4 5 

TF Z = 52 

4 . 3 7 
4 . 6 1 
4 . 6 5 
4 . 9 1 
4 . 9 5 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 1 . 7 8 

-
-
-
-

9 . 4 6 E 
9 . 2 4 E 
6 . 8 7 3 
4 . 0 5 E 
2 . 6 3 E 
1 . 1 3 E 
5 . 9 9 E -
2 . 3 1 3 -
2 . C 1 E -

00 

no 
CO 
00 
00 
CO 

- 0 1 
- 0 1 
- C I 

-
-
-
-

5 . 2 1 E 
5 . 0 9 E 
3 . 7 8 E 
2 . 2 3 E 
1 . 4 5 E 
6 . 2 3 E 
3 . 3 0 E 
1 . 2 7 E 
1 . 1 1 E 

02 
02 
02 
02 
02 
01 
01 
01 
01 

-
-
-
-

1 . 5 5 E 01 
1 . 5 2 P 0 1 
1 . 1 3 E 0 1 
6 . 6 5 3 0 0 
4 . 3 1 E 00 
1 . 8 6 E 00 
9 . 8 2 E - 0 1 
3 . 8 0 3 - 0 1 
3 . 3 0 E - 0 1 

-
-

3 . 2 1 E 
2 . 9 2 3 
3 . 1 5 R 
3 . O O F 
1 . 9 7 R 
9 . 1 3 3 
4 . 9 8 3 
1 . 6 0 3 
6 . 9 9 R 
2 . 1 3 E 
1 . 8 0 E 

03 
0 3 
03 
03 
0 3 
0 2 
02 
0 2 
0 1 
01 
0 1 

-
-

4 . 30E 
4 . 36 E 
4 . 7 1 3 
4 . 5 9 3 
2 . 9 3E 
1 . 3 6 E 
7 . 4 1 E 
2 . 3 9 B 
1 . 04E 
3 . 19E 
2 . 6 9 E 

02 
0 2 
02 
02 
0 2 
02 
0 1 
0 1 
0 1 
0 0 
0 0 

6 . 11E 
5 . 54E 
5 . 8 7 E 
5 . 15E 
5 . 4 9 E 
5 . 3 5 3 
3 . 3 2 F 
1 . 5 1 E 
8 . C 7 E 
2 . 5 1 F 
1 . C 8 E 
3 . 2 0 E 
2 . 6 9 F 

0 3 
03 
03 
03 
03 
03 
03 
0 3 
02 
02 
0 2 
0 1 
0 1 

1 . 0 0 3 
9 . 113 
9 . 6 6 3 
8 . 4 6 3 
9 . 0 3 3 
8 . 8 0 3 
5 . 4 6 E 
2 . 4 8 E 
1 . 3 3 E 
4 . 1 3 E 
1 . 7 7 E 
5 , 2 7 E 
4 . 4 3 E 

03 
0 2 
02 
02 
02 
02 
02 
02 
02 
01 
01 
0 0 
0 0 

2 . 5 6 3 
2 . 3 3 P 
2 . 4 6 3 
2 . 1 6 3 
2 . 3 0 E 
2 . 2 5 3 
1 . 3 9 3 
6 . 3 2 E 
3 . 3 9 3 
1 . 0 5 3 
4 . 5 7 F 
1 . 3 4 3 
1 . 1 3 3 

02 
0 2 
0 2 
02 
02 
0 2 
02 
0 1 
0 1 
01 
00 
1 0 
0 0 

4 . 3 7 
4 . 5 1 
4 . 5 5 
4 . 9 1 
4 .9V, 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 1 . 7 8 

5 J 

4 . 5 9 
4 . 8 5 
4 . 8 9 
5 . 0 0 
5 . 1 6 
5 . 2 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 3 . 1 3 

-
-
-
-
-

9 . 7 5 B 
7 . 6 6 E 
4 . 5 6 E 
2 . 9 7 E 
1 . 2 9 E 
6 . 8 5 E -
2 . 6 6 B -
2 . C 9 E -

0 0 
0 0 
0 0 
0 0 
CO 

- 0 1 
- 0 1 
• 0 1 

-
-
-
-
-

5 . 2 4 E 
4 . 1 2 E 
2 - 4 5 r 
1 - 6 0 E 
6 - 9 3 E 
3 - 6 a E 
1 - 4 3 E 
1 - 1 3 E 

02 
02 
0 2 
0 2 
01 
01 
01 
01 

-
-
-
-
-

2 . 0 6 E 
1 . 6 2 E 
9 - 6 3 E 
6 - 2 7 B 
2 - 7 2 E 
1 - 4 5 E 
5 - 6 2 E -
4 - 4 2 E-

0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

• 0 1 
• 0 1 

-
-

3 . 2 3 B 
3 . 1 9 E 
2 . 9 3 E 
3 . 1 6 E 
2 . 2 4 E 
1 . 0 5 R 
5 . 7 2 E 
1 . 8 4 E 
8 - 0 9 E 
2 - 4 8 E 
1 . 8 5 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 

-
-

5 . 03E 
4 . 9 8 R 
4 . 5 7 3 
4 . 9 3 R 
3 . 4 9 R 
1 . 6 3 E 
8 . 9 2 B 
2 . 8 8 E 
1 . 2 6 E 
3 . 8 6 E 
2 . 8 8 E 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

6 . 1 3 F 
5 . 5 1 E 
5 . 8 4 3 
5 . 5 4 E 
5 . 1 3 E 
5 . 4 3 E 
3 . 7 3 E 
1 . 7 2 E 
9 . 2 3 E 
2 . 8 9 F 
1 . 2 4 E 
3 . 7 C E 
2 . 7 4 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 

1 . 0 5 3 
9 . 4 5 3 
1 . 0 0 E 
9 . 5 0 3 
8 . 7 8 E 
9 . 1 3 3 
6 . 4 8 3 
2 . 9 4 3 
1 . 5 3 3 
4 . 9 4 S 
2 . 1 2 3 
6 . 3 4 E 
4 . 7 0 3 

0 3 
0 2 
1 3 
1 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
01 
0 0 
0 0 

2 . 5 9 3 
2 . 3 3 F 
2 . 4 7 3 
2 . 3 4 F 
2 . 17F. 
2 . 3 1 3 
1 . 6 0 3 
7 . 2 6 3 
3 . 9 0 3 
1 . 2 2 3 
5 . 2 4 3 
1 . 5 6 E 
1 . 1 6 3 

0 2 
0 2 
0 2 
0 2 
n2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

4 . 5 9 
4 . 3 5 
4 . 8 9 
5 . 0 0 
5 . 1 5 
5 . 2 0 
5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 3 . 1 3 
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4.81 
5 - 0 0 
5 . 1 0 
5.14 
5 . 4 1 
5 . 4 5 
6 . 0 0 
8.00 

10.00 
15-00 
20-00 
30-00 
34-52 

9 - 7 9 E 00 
P-26E 00 
4 - 9 8 E 00 
3 . 2 6 E 00 
1-43E 00 
7 - 6 2 E - 0 1 
2 - 9 8 E - 0 1 

5 - 1 3 E 02 
4 - 3 3 B 02 
2 - 6 1 E 02 
1 .71E 02 
7 - 5 0 E 01 
4-OOE 01 
1-56E 01 

2 - 5 2 E 01 
2 -12R 01 
1-28E 01 
8 . 39E 00 
3 . 6 8 E 00 
1 .96E 00 
7 . 6 7 E - 0 1 

2 . 1 2 E - 0 1 1 . 1 1 E 01 5 . 4 6 R - 0 1 

3 . 2 0 F 0 3 
2 . 9 0 E 03 
3 . 1 4 E 03 
2 . 5 1 E 0 3 
1 .19E 0 3 
6 . 5 0 E 02 
2 . 1 1 R 02 
9 . 3 2 E 01 
2 . 8 7 E 01 
1 .90B 0 1 

CS Z 

5 . 19B 02 
4 . 7 0 E 02 
5 . 1 0 3 02 
4 . 0 7 B 02 
1 .92E 02 
1 .05E 02 
3 . 4 3 E 0 1 
1.51R 01 
4 . 6 6 E 00 
3 . 08R 0 0 

= 53 

6 . 2 3 E 03 
5 . 8 5 E 03 
5 . 5 3 E 03 
5 . 8 7 E 03 
5 . 1 6 E 03 
5 . 5 2 E 03 
4 . 3 3 E 0 3 
1 . 9 8 E 0 3 
1.C7E 03 
3 . 3 4 E 02 
1 . 4 4 F 02 
4 . 3 0 E 01 

1 . 103 03 
1 .14R 03 
9 . 8 0 3 02 
1 . 0 4 3 03 
9 . 153 02 
9 . 7 3 V 02 
7 . 6 7 E 02 
3 . 5 0 3 02 
1 . 8 9 3 02 
5 . 9 2 3 01 
2 . 5 5 E 01 
7 . 6 2 3 00 

2 . 6 5 3 02 
2 . 4 8 3 02 
2 . 3 5 3 02 
2 . 4 9 3 02 
2 . 193 02 
2 . 3 4 E 02 
1 . 3 4 F 02 
8 . 4 0 3 01 
4 . 5 2 3 01 
1 . 4 7 3 01 
6 . 1 1 3 00 
1 . 3 3 3 00 

2 . 8 2 F 0 1 5 . 0 0 3 00 1 . 2 0 3 00 

4.81 
5 . 0 0 
5 . 1 0 
5 . 1 4 
5 . 4 1 

5 . 4 5 
6 . 0 0 
8.00 

10.00 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 4 . 5 2 

5 . 0 4 
5 . 3 6 
5 . 4 0 
5 . 6 8 
5 . 7 2 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 5 . 9 5 

_ 
-
-
-

9 . 8 3 E 
9 . 1 7 E 
5 . 5 6 E 
3 . 6 6 E 
1 . 6 1 B 
e . 6 3 B -
3 - 3 9 E -
2 - 2 0 E -

0 0 
0 0 
0 0 
0 0 

no 
• 0 1 
- 0 1 
• 0 1 

-
-
-
-

5 . 0 4 E 
4 . 7 0 E 
2 . 8 5 R 
1 . 8 7 E 
8 . 2 6 3 
4 . 4 2 E 
1 . 7 4 E 
1 - 1 3 R 

02 
0 2 
02 
02 
01 
01 
01 
01 

-
-
-
-

2 . 8 6 E 0 1 
2 . 6 7 E 0 1 
1 - 6 2 R 0 1 
1 - 0 6 E 0 1 
tt.70R 0 0 
2 . 5 1 E 0 0 
9 . 8 9 E - 0 1 
6 . 4 0 R - 0 1 

-
-

3 . 3 3 E 
2 . 9 6 3 
3 . 2 1 E 
2 . 8 7 3 
1 . 3 7 R 
7 . 5 6 3 
2 . 4 7 3 
1 . 0 9 E 
3 . 3 8 E 
1 . 9 9 R 

0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 

-
-

5 . 5 9 3 
4 . 9 7 E 
5 . 39E 
4 . 3 2 3 
2 . 31 R 
1 . 2 7 E 
4 . 1 5 3 
1 . 3 3 E 
5 . 6 7 E 
3 . 3 4 3 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

6 . 4 4 E 
5 . 5 3 E 
5 . 8 7 E 
5 . 1 7 F 
5 . 5 3 3 
4 . 9 2 E 
2 . 2 7 F 
1 . 2 2 R 
3 . 8 4 E 
1 . 6 6 E 
4 . 9 7 E 
2 . 8 9 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
02 
0 2 
0 1 
0 1 

1 . 1 8 3 
1 . 0 2 3 
1 . 0 8 S 
9 . 5 0 3 
1 . n 1 3 
9 . 0 3 E 
4 . 16E 
2 . 2 4 3 
7 . 0 6 3 
3 . 0 5 3 
9 . 1 3 3 
5 . 3 0 3 

0 3 
0 3 
0 3 
1 2 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
1 0 

2 . 7 5 V 
2 . 3 6 3 
2 . 5 1 3 
2 . 2 1 V 
2 . 3 5 F 
2 . 1 0 E 
9 . 6 7 3 
5 . 2 1 F 
1 . 6 4 E 
7 . 0 8 F 
2 . 1 2 3 
1 . 2 3 3 

0 2 
0 2 
0 2 
0 2 
0 2 
0 7 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

5 . 0 4 
5 . 3 6 
5 . 4 1 
5 . 5 8 
5 . 7 2 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 5 . 9 5 
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5 . 2 8 
5 . 6 3 
5 . 6 7 
5 . 9 5 
6 . 0 0 1-02E 01 5 - 0 6 E 02 3 . 2 7 E 01 

3 . 3 1 E 03 5- 75R 02 
2 - 9 8 E 0 3 5 - 18E 0 2 
3-23E 03 5 . 6 3 E 02 

5 . 3 8 E 
5 . 5 0 P 
5 . 8 4 E 
5 . 1 5 3 
5 . 5 2 E 

0 3 
0 3 
0 3 
0 3 
0 3 

1 . 2 1 E 
1 . 0 5 3 
1 . 1 1 3 
9 . 7 9 3 
1 . 0 5 B 

0 3 
0 3 
0 3 
0 2 
0 3 

2 . 7 5 V 

2 . 3 7 3 
2 . 5 1 3 
2 . 2 2 V 
2 . 3 7 E 

0 2 
0 2 
0 2 
0 2 
0 2 

5 . 7 1 
5 . 6 3 
5 . 6 7 
5 . 0 5 
5 . 0 0 
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Photon 

energy 
(keV) 

6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 7 . 4 1 

5 . 5 2 
5 . 9 0 
5 . 9 4 
6 . 0 0 
5 - 2 4 
6 - 2 9 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 8 - 9 1 

5 - 7 5 
6 . 0 0 
6 . 1 6 
6 . 2 1 
6 . 5 1 
6 - 5 6 
8 - 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 - 0 0 
3 0 - 0 0 
4 0 . 0 0 
4 0 . 4 2 

6 . 0 0 
6 . 0 0 
6 . 4 4 
6 . 4 9 
6 - 7 9 
6 - 8 5 
8 - 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 - 0 0 
4 1 . 9 7 

6 . 2 4 
6 . 7 2 
6 , 7 7 
7 - 0 9 
7 - 1 4 
8 . 0 0 

1 0 - 0 0 
1 5 - 0 0 
2 0 . 0 0 
3 0 - 0 0 
4 0 . 0 0 
4 3 - 5 6 

6 - 5 0 
7 . 0 1 
7 . 0 7 

^1^2,3 

1 - 0 2 B 0 1 
6 . 2 5 E 0 0 
4 - 1 2 E 0 0 
1 - 8 2 R 0 0 
9 . 8 3 E - 0 1 
3 . 8 9 E - 0 1 
2 . 2 9 R - 0 1 

_ 
_ 
-
-
-

1 . 0 5 E 0 1 
6 . 9 9 B 0 0 
4 . 6 1 E 0 0 
2 . 0 6 F 0 0 
1 . 1 1 R 0 0 
4 - 4 3 E - 0 1 
2 - 3 8 E - 0 1 

_ 
-
-
-
-

1 . 0 8 E 0 1 
7 - 7 6 E 0 0 
5 . 1 3 E 0 0 
2 . 3 1 E 0 0 
1 - 2 5 E 0 0 
5 . 0 1 E - 0 1 
2 - 5 3 E - 0 1 
2 . 4 6 R - C 1 

_ 
-
-
-
-

1 . 1 2 E 0 1 
8 - 6 3 E 0 0 
5 . 7 4 E 0 0 
2 . 6 0 E 0 0 
1 . 4 2 E 0 0 
5 . 7 1 E - 0 1 
2 - 8 9 E - 0 1 
2 - 5 7 E - 0 1 

_ 
-
-
-

1 - 1 7 E 0 1 
9 . 6 8 E 0 0 
6 . 5 3 E CO 
2 . 9 8 E 0 0 
1 . 6 3 R 0 0 
6 - 6 1 E - 0 1 
3 . 3 5 E - 0 1 
2 - 7 3 E - 0 1 

_ 
-
-

L,M, 
LU, 

5 - 0 5 E 
3 - 1 0 E 
2 . 0 4 F 
9 - 0 4 E 
4 . 8 7 E 
1 - 9 3 E 
1 - 1 3 E 

_ 
-
-
-
-

5 . 0 3 F 
3 . 3 6 E 
2 . 2 2 E 
9 - 8 7 E 
5 . 3 4 E 
2 - 1 2 E 
1 . 1 4 E 

_ 
-
-
-
-

5 . 0 6 E 
3 - 6 5 E 
2 . 4 1 E 
1 , 0 8 E 
5 . 8 9 E 
2 . 3 6 E 
1 - 1 9 E 
1 - 1 6 E 

_ 
-
-
-
-

5 - 0 6 B 
3 . 9 1 E 
2 - 6 0 E 
1 . 1 8 R 
6 - 4 4 E 
2 . 5 9 E 
1 , 3 1 E 
1 , 1 7 B 

_ 
-
-
-

5 . 0 4 E 
4 . 1 6 E 
2 . 8 1 E 
1 . 2 8 E 
7 . 0 2 E 
2 . 8 4 B 
1 . 4 4 E 
1 . 1 7 E 

_ 
-
_ 

0 2 
02 
0 2 
01 
01 
0 1 
0 1 

0 2 
02 
0 2 
01 
01 
0 1 
0 1 

0 2 
02 
0 2 
0 2 
01 
01 
0 1 
01 

02 
02 
0 2 
0 2 
01 
0 1 
0 1 
01 

0 2 
0 2 
02 
0 2 
0 1 
01 
01 
01 

i i O j . a 
i 7 4 

3 , 2 6 B 0 1 
2 , 0 0 E 0 1 
1 , 3 2 F 0 1 
5 . 8 4 E 0 0 
3 - 1 5 E 0 0 
1 - 2 4 E 0 0 
7 - 3 3 E - 0 1 

. 
-
-
-
-

3 . 2 3 R 0 1 
2 - 1 6 R 0 1 
1 - 4 2 E 0 1 
6 - 3 4 R 0 0 
3 - 4 3 F 0 0 
1 . 3 6 F 0 0 
7 . 3 3 E - 0 1 

. 
-
-
-
-

3 . 2 3 E 0 1 
2 - 3 3 E 0 1 
1 - 5 4 E 01 
6 . 9 2 E 0 0 
3 - 7 5 E 0 0 
1 - 5 0 E 0 0 
7 - 5 8 E - 0 1 
7 . 3 9 E - 0 1 

_ 
-
-
-
-

3 , 2 0 R 0 1 
2 . 4 8 R 0 1 
1 . 6 5 F 0 1 
7 . 4 7 F 0 0 
4 . 0 7 P 0 0 
1 . 6 4 E 0 0 
8 . 3 0 P - 0 1 
7 . 3 9 P - 0 1 

-
-
-
-

3 . 1 8 E 0 1 
2 . 6 2 E 0 1 
1 . 7 7 F 01 
8 . 0 7 F 0 0 
4 . 4 2 B 0 0 
1 . 7 9 F 0 0 
9 . 0 8 P - 0 1 
7 . 3 9 F - 0 1 

_ 
-
_ 

Table 8 (contmued) 

L2Mt 
L0, 

3 . 2 3 P 0 3 
1 - 5 7 P 0 3 
8 - 6 1 E 0 2 
2 - 8 3 B 0 2 
1 - 2 6 E 0 2 
3 - 9 0 E 0 1 
2 - 0 4 F 0 1 

LA Z 

, 
. 

3 . 3 4 E 0 3 
3 . 3 3 E 0 3 
3 - 0 2 E 0 3 
3 , 2 7 ' 0 3 
1 , 7 9 E 0 3 
9 , 8 7 3 0 2 
3 . 2 6 E 0 2 
1 , 4 5 E 0 2 
4 . 5 2 E 0 1 
2 , 1 1 E 0 1 

CP Z 

. 
-
-

3 . 4 1 E 0 3 
3 . 0 9 E 0 3 
3 . 3 4 R 0 3 
2 - 0 5 E 0 3 
1 , 1 3 R 0 3 
3 , 7 6 E 0 2 
1 , 6 8 E 0 2 
5 . 2 4 F 0 1 
2 . 2 6 E 0 1 
2 - 2 0 P 0 1 

PR Z 

_ 
-
-

3 - 4 4 E 0 3 
3 - 1 2 E 0 3 
3 - 3 8 P 0 3 
2 , 3 1 F 0 3 
1 - 2 9 E 0 3 
4 , 2 8 R 0 2 
1 . 9 2 E 0 2 
6 . 0 1 E 0 1 
2 , 6 0 F 0 1 
2 , 2 6 E 0 1 

ND Z 

_ 
-

3 . 4 8 R 0 3 
3 - 1 5 E 0 3 
3 - 4 2 3 0 3 
2 - 6 0 E 0 3 
1 - 4 5 F 0 3 
4 . 8 7 E 0 2 
2 . 1 9 B 0 2 
6 , 8 8 3 0 1 
2 , 9 8 F 0 1 
2 , 3 3 E 0 1 

PH Z 

-
-

3 . 5 3 R 0 3 

LjAf, 
i T i 

5 . 6 2 3 
2 . 7 3 R 
1 . 5 0 E 
4 . 9 3 B 
2 . 1 9 P 
6 . 7 8 E 
3 . 5 5 R 

= 5 7 

, 
. 

5 . 9 9 3 
5 . 9 7 3 
5 . 4 1 E 
5 . 8 6 R 
3 . 2 1 E 
1 . 7 7 B 
5 . 3 5 E 
2 . 5 0 R 
8 . 0 9 B 
3 . 7 9 E 

= 5 8 

_ 
-
-

6 . 0 6 B 
5 . 4 8 E 
5 . 9 4 E 
3 . 6 4 E 
2 . 0 1 E 
6 . 6 8 6 
2 . 9 8 E 
9 . 3 0 E 
4 . 0 2 E 
3 . 9 0 E 

= 5 9 

• 

-
-

6 . 13R 
5 . 5 9 3 
6 . 0 6 3 
4 . 1 5 E 
2 - 3 1 E 
7 - 6 8 V 
3 . 4 4 B 
1 - 0 8 E 
4 , 6 6 R 
4 . 0 5 E 

= 6 0 

_ 
-

6 - 2 8 3 
5 - 7 0 P 
6 . 1 7 E 
4 . 6 9 E 
2 - 6 3 E 
8 . 7 9 B 
3 . 9 5 E 
1 - 2 4 B 
5 - 3 9 E 
4 - 2 0 E 

= 6 1 

_ 
-

6 . 4 1 E 

0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

0 ? 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 7 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 

L,M, 
La, 

5 . 5 1 F 0 3 
2 . 5 7 F 0 3 
1 . 3 9 E 0 3 
4 . 3 9 F 0 2 
1 - 9 0 F 0 2 
5 . 7 1 E 0 1 
2 . 9 4 F 0 1 

6 , 4 5 E 0 3 
5 . 5 2 F 0 3 
5 . 8 6 E 0 3 
5 . 7 2 F 0 3 
5 . 1 8 F 0 3 
5 , 5 6 E 0 3 
2 - S 5 E 0 3 
1 . 5 9 P 0 1 
5 . 0 6 F 0 2 
2 . 2 0 E 0 2 
6 - 6 4 E 0 1 
3 - 0 5 E 0 1 

6 - 6 C 3 0 3 
6 - C 3 F 0 3 
5 . 5 9 3 0 3 
5 . 9 4 E 0 3 
5 . 2 7 R 0 3 
5 . 6 6 P 0 3 
3 - 3 7 E 0 3 
1 - 8 2 E 0 3 
5 - 8 1 E 0 2 
2 - 5 3 E 0 2 
7 . 6 6 E 0 1 
3 . 2 5 E 01 
3 , 1 5 F 0 1 

6 , 6 7 E 0 3 
6 , 6 7 F 0 3 
5 , 6 1 F 0 3 
5 , 9 6 E 0 3 
5 , 3 0 F 0 3 
5 , h 9 E 0 3 
3 , 8 1 F 0 3 
2 , 0 6 F 0 3 
6 , 6 1 F 0 2 
2 , 8 8 F 0 2 
8 , 7 5 F 0 1 
3 , 7 1 E 0 1 
3 , 2 2 F 0 1 

D , 7 7 F 0 1 
5 . 6 4 F 0 3 
5 . 9 9 E 0 3 
5 - 3 4 E 0 3 
5 . 7 5 F 0 3 
4 . 3 1 E 0 3 
2 , 3 4 F 0 3 
7 . 5 4 E 0 2 
3 . 3 0 E 0 2 
1 . 0 1 E 0 2 
4 . 2 9 E 0 1 
3 . 3 3 t : 0 1 

6 . 8 3 E 0 3 
5 . 6 5 E 0 3 
5 . O O P 0 3 

l;N,, .5 
Lh.ii 

1 . 0 5 V 
4 . 8 9 F 
2 . 5 4 V 
8 . 3 4 3 
3 . 6 1 3 
1 . 0 8 V 
5 . 5 9 E 

1 . 2 7 3 
1 . 0 8 3 
1 . 1 5 3 
1 . 1 2 3 
1 . 0 2 3 
1 . 0 9 3 
5 . 7 9 E 
3 . 1 2 3 
9 . 9 4 3 
4 . 3 2 3 

i . i n s 
5 . 9 9 E 

1 . 2 7 V 

1 . 1 6 S 
1 . 0 3 3 
1 . 1 5 3 
1 . 0 2 2 
1 . 0 9 3 
6 . 5 0 3 
3 . 5 1 R 
1 . 1 2 E 
4 . 3 8 3 
1 . 4 8 3 
6 . 2 6 3 
6 . 0 6 3 

1 . 30E 
1 . 3 0 3 
1 . 0 9 3 
1 . 16V 
1 . 0 3 1 ; 
1 . 1 1 3 
7 . 4 3 3 
4 . 0 2 3 
1 . 2 9 3 
5 . 6 2 3 
1 . 7 1 3 
7 . 2 4 E 
6 . 2 7 E 

1 . 33V 
1 . 1 9 3 
1 . 1 7 3 
1 . 0 5 3 
1 . 1 3 3 
8 . 4 4 E 
4 . ' ; 9 v 
i . 4 a v 

6 . 4 7 s 
1 . 0 7 3 
8 . 4 0 E 
6 . 5 1 3 

1 . 1 4 : : 
1 . 1 1 3 

i . i a n 

0 3 
0 2 
0 7 
01 
0 1 
0 1 
0 0 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
01 
0 0 
0 0 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

0 3 
0 3 
0 3 
0 3 
0 3 
9 2 
0 2 
0 7 
1 1 
0 1 
0 0 
0 0 

0 1 
0 3 
1 3 

L,M, 
Li 

7 . 3 7 E 0 2 
1 . 1 1 3 0 2 
5 . 9 7 V 0 1 
1 . 8 9 V 0 1 
8 . 1 7 V 0 0 
2 . 4 6 V 0 0 
1 . 2 7 V 0 0 

2 . 8 0 V 0 2 
2 . 4 0 ! i C? 
2 . 5 4 V 0 2 
2 . 4 8V 0 2 
2 . 2 5 3 0 7 
2 . 4 1 F 0 ? 
1 . 2 8 F 0 7 
6 . 9 1 E 0 1 
2 . 2 0 3 0 1 
9 . 5 4 V 0 0 
2 . 8 n F 0 0 
1 . 3 1 V n o 

2 . 8 8 V 0 ? 

2 . 6 3 E 0 2 
2 . 4 4 3 0 7 
2 . 5 9 F 0 7 
2 . 3 0 F 0 7 
2 . 4 7 r 0 2 
1 . 4 7 V Q7 
7 . 9 3 F 0 1 
2 . 5 4 V 0 1 
1 . 1 0 V 0 1 
3 . 3 4 F 0 0 
1 . 4 2 3 0 1 
1 . 1 7 " 0 0 

2 . 9 4 r 0 ? 
2 . 9 4 3 0 2 
2 . 4 7 E 0 2 
2 . 6 3 3 0 2 
2 - 3 3 " 0 2 
2 - 5 1 F 0 2 
1 . 6 8 r 0 2 
9 . 0 7 F 0 1 
2 . 9 1 ? 0 1 
1 . 2 7 V 0 1 
3 . 8 5 F 0 0 
1 . 5 4 V 0 0 
1 . 4 2 V 0 0 

3 . 0 1 V C-, 

2 . 5 0 F C 
2 . 5 5 F 0 7 
2 . 3 7 C 0 2 
7 . 5 5 F 0 2 
1 . 9 1 h 0 7 
1 . n 4 v 0 ? 
3 . 3 5 V 0 1 
1 . 4 7 E 0 1 
4 . 4 7 V 0 0 
1 . 9 0 V 0 0 
1 . 4 8 V 0 0 

3 . 0 5 ' 0 7 
2 . 5 1 V o ^ 
2 . 5 9 3 0 9 

Photon 

energy 
(keV) 

5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
1 7 . 4 1 

5 . 5 7 
5 . 9 0 
5 . 9 4 
6 . 0 0 
5 . 7 4 
5 . 2 9 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
7 0 . 0 1 
1 0 . 0 0 
1 3 . o i 

5 . 7 5 
5 . 0 0 
5 . 1 h 
5 . 7 1 
6 . 5 1 
5 . 5 o 
8 . 0 0 

1 0 . 0 1 
1 5 . 1 0 
2 0 . 0 ) 
1 0 . 0 0 
4 0 . 0 1 
4 0 . 4 2 

5 . 0 0 
5 . 0 0 
D . 4 4 
6 . 4 9 
6 . 7 9 
6 . 8 5 
3 . 0 0 

1 0 . 0 0 
1 5 . 0 1 
2 0 . 0 0 
1 0 . 0 1 
u 0 . 0 0 
4 1 . 0 7 

6 . 2 4 
f^.y? 

5 . 7 7 
7 . 0 9 
7 . 1 4 
H.OO 

1 0 . 0 0 
1 5 . 0 0 
7 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 3 . 5 n 

6 . 5 0 
7 . 0 1 
7 . 0 7 
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Table 8 (continued) 

Photon 
energy 
(keV) 

7 . 3 9 
7 . 4 5 
8 - 0 0 

1 0 - 0 0 
1 5 - 0 0 
2 0 - 0 0 
3 0 - 0 0 
4 0 - 0 0 
4 5 - 1 8 

i l i 2 , 3 

_ 
1 - 2 0 E 0 1 
1 - 0 6 3 0 1 
7 - 2 3 E 00 
3 - 3 1 E 00 
1 . 8 2 E 0 0 
7 . 4 2 E - 0 1 
3 - 7 8 E - 0 1 
2 - 3 2 E - 0 1 

L,M3 

Lh 

_ 
4 - 9 4 E 
4 - 3 6 3 
2 - 9 8 E 
1 - 3 6 F 
7 . 4 9 3 
3 . C 5 E 
1 . 5 5 E 
1 . 1 6 3 

02 
02 
02 
02 
01 
01 
01 
01 

L\02,3 
i 7 4 

_ 
3 . 0 3 E 01 
2 . 7 1 F 0 1 
1 . 8 5 E 01 
8 . 4 9 F 0 0 
4 . 6 7 P 0 0 
1 . 9 0 E 00 
9 . 6 9 P - 0 1 
7 . 2 2 F - 0 1 

i j M 4 
Id, 

3 . 2 1 V 03 
3 . 4 7 3 03 
2 . 9 1 3 03 
1 . 6 5 E 03 
5 . 5 5 2 02 
2 . 5 1 V 02 
7 . 8 9 3 0 1 
3 . 4 3 E 01 
2 . 4 0 F 01 

i,A'4 

i l l 

5 . 3 3 3 
5 . 313 
5 . 2 9 3 
3 . 0 1 3 
1 . 0 1 3 
4 . -JH?. 

1 . 4 3 3 
6 . 243 
4 . 3 7 3 

0 2 
02 
0 2 
0 2 
02 
01 
0 1 
0 0 
0 0 

La, 

5 . 3 6 F 03 
b . 7 8 F 03 
4 . 8 2 E 03 
2 . 6 4 E 03 
3 . 5 IE 0 2 
3 . 7 4 i : 02 
1 . 14E 0 2 
4 . 8 7 E 0 1 
3 . 3 9 3 01 

^3^^4,5 

^ 2 , 1 5 

1 . 0 5 3 03 
1 . 143 0 1 
9 . 4 7 s 12 
5 . 1 9 3 02 
1 . 5 7 3 02 
7 . 3 4 3 0 1 
2 . 2 5 P 01 
9 . 5 7 3 0 0 
6 . 6 6 S 00 

L,M, 
Li 

2 . 4 0 . 3 
2 . 5 9 E 
2 . 15E 
1 . 183 
3 . a i v 
1 . 5 7 3 
5 . 1 1 R 
2 . 1 8 3 
1 . 5 2 3 

07 
07 
0 2 
0 2 
01 
0 1 

no 
0 0 
1 1 

Photon 
energy 
(keV) 

7 . 3 ) 
7 . 4 5 
8 . 1 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 1 1 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 1 8 

SM Z = 62 

6 . 7 5 
7 . 3 1 
7 . 3 7 
7 . 7 0 
7 . 7 6 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 6 . 8 4 

-
-
-
-

1 . 2 8 E 
1 . 2 3 E 
8 . 3 3 E 
3 . 8 2 E 
2 . 1 2 E 
8 . 6 6 E -
4 . 4 3 E -
3 . 0 3 E -

01 
0 1 
00 
00 
00 

• 0 1 
- 0 1 
• 0 1 

-
-
-
-

5 . 0 5 E 
4 . 8 4 F 
3 - 2 9 E 
1 - 5 1 1 
8 . 3 5 B 
3 . 4 2 E 
1 . 7 5 E 
1 . 2 0 E 

02 
02 
02 
02 
01 
01 
01 
01 

-
-
-
-

3 . 12R 
2 . 9 9 E 
2 . 0 3 E 
9 . 3 2 F 
5 . 1 6 E 
2 . 1 1 " 
1 . 0 3 R 
7 . 3 9 P -

01 
0 1 
01 
0 0 
00 
0 0 
0 0 

• 0 1 

-
-

3 . 5 8 3 
3 . 2 5 F 
3 . 5 3 E 
3 . 2 6 3 
1 . 8 7 R 
6 . 3 1 E 
2 . 8 5 E 
9 . 0 3 F 
3 . 9 4 R 
2 . 4 9 E 

03 
0 3 
03 
03 
03 
02 
02 
0 1 
01 
01 

-
-

6 . 5 5 3 
5 . 9 7 3 
5 . 4 6 R 
5 . 973 
3 . 4 3 3 
1 . 153 
5 . 2 1 3 
1 . 6 5 P 
7 . 2 0 R 
4 . 5 5 3 

02 
0 2 
02 
0 2 
0 2 
02 
01 
0 1 

on 
OC 

5 . a 5 E 
5 . 6 2 L 
5 . 98 F 
5 . 35F 
5 . 7 7 V 
5 . 353 
2 . 9 4 E 
9 . 5 2 3 
n . 193 
1 . 2 9 F 
5 . 4 9 1 , 
3 . 4 3 F 

03 
03 
03 
03 
03 
03 
03 
0 2 
02 
0 2 
0 1 
01 

1 . 3 6 V 

1 . H E 
1 . 1 8 3 
1 . 0 5 V 
1 . 143 
1 . 0 5 3 
5 . 8 1 3 
1 . 8 8 3 
8 . 2 8 3 
2 . 5 4 3 
1 . 1 8 V 
6 . 7 8 3 

03 
03 
03 
03 
13 
13 
02 
02 
11 
01 
01 

on 

3 . 1 0 3 
2 . 5 4 F 
2 . 7 0 3 
2 . 4 2 ' 
2 . 5 1 F 
2 . 4 2 3 
1 . 333 
4 . 3 D F 
1 . 8 9 E 
5 . 3 1 3 
7 . 4 8 E 
1 . 5 5 3 

02 
0? 
0 7 
02 
02 
0 7 
0 2 
0 1 
0 1 

no 
on 
0 1 

5 . 7 S 
7 . 3 1 
7 . 3 7 
7 . 7 0 
1.1b 
8 . n o 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 8 a 

EO Z = 6 3 

7 . 0 2 
7 . 6 2 
7 . 6 8 
8 . 0 0 
8 . 0 1 
8 . 0 8 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 - 0 0 
4 0 - 0 0 
4 3 - 5 3 

-
-
-
-
-

1 - 3 5 E 
9 - 4 5 E 
4 - 3 6 E 
2 - 4 2 E 
9 - 9 8 B -
5 - 1 3 E -
3 . 2 2 E -

01 
00 
00 
00 

• 0 1 
- 0 1 
• 0 1 

-
-
-
-
-

5 - 0 3 E 
3 - 5 5 E 
1 . 6 4 E 
9 . 1 0 R 
3 . 7 5 3 
1 . 9 2 F 
1 . 2 1 E 

02 
02 
02 
01 
01 
01 
01 

-
-
-
-
-

3 . I I P 
2 . 1 8 E 
1 . 0 0 E 
5 . 5 8 F 
2 . 3 0 E 
1 . 1 8 3 
7 . 4 2 3 -

01 
0 1 
0 1 
0 0 
00 
0 0 

• 0 1 

-
-

3 . 6 4 3 
3 . 33V 
3 . 3 2 E 
3 . 5 9 F 
2 . 12F 
7 . 1 8 E 
3 . 2 5 F 
1 . 0 3 E 
4 . 5 2 E 
2 . 5 83 

03 
03 
03 
03 
0 3 
02 
02 
02 
01 
01 

-
-

6 . 6 7 3 
5 . 1 1 3 
5 . 0 9 3 
6 . 5 9 3 
3 . 3 9 3 
1 . 3 2 3 
5 . 973 
1 . 9 0 3 
8 . 2 9 3 
4 . 7 3 3 

02 
0 2 
02 
02 
0 2 
02 
0 1 
0 1 
0 0 
00 

fa.96E 
5 . 6 5 E 
5 . C 1 E 
5 . 4 1 F 
5 . 3 9 E 
5 . 8 2 3 
3 . 32E 
1 . C 7 F 
4 . 7 4 F 
1 . 4 6 E 
5 . 2 3 E 
J . 5 1 E 

0 1 
03 
0 3 
0 3 
03 
03 
03 
0 3 
02 
0 2 
0 1 
01 

1 . 3 8 E 
1 . 1 2 3 
1 . 1 9 3 
1 . 0 7 3 
1 . 0 7 3 
1 . 153 
6 . 5 7 3 
2 . 13V 
9 . 3 8 3 
2 . P 8 E 
1 . 2 3 E 
6 . 9 0 = ; 

0 1 
13 
03 
03 
13 
03 
02 
02 
11 
01 
01 
10 

3 . 1 7 V 

2 . 5 8 3 
2 . 7 4 3 
2 . 4 73 
2 . 4 6 F 
2 . 5 5 3 
1 . 5 1V 
4 . 8 9 3 
2 . 1 5 V 
5 . 6 4 V 
2 . 8 4 E 
1 . 5 0 V 

0 ? 
0 7 
0 2 
02 
02 
0 2 
0 2 
0 1 

n 
0 0 
0 0 

ro 

7 . 0 2 
7 . 5 2 
7.1^8 

a.no 
8 . 0 1 
3 . 0 1 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
u 0 . 0 0 
4 3 . 5 1 
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7 . 2 9 
7 . 9 4 
8 . 0 0 
8 . 0 0 
8 . 3 4 
8 - 4 1 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 0 . 2 6 

-
-
-
-
-

1 . 4 2 E 
1 .C6E 
4 . 9 6 E 
2 . 7 6 E 
1 . 1 4 E 
5 - 9 0 B -
3 . 4 6 E -
3 - 4 2 R -

01 
01 
00 

no 
00 

- 0 1 
• 0 1 
• 0 1 

-
-
-
-
-

5 - 0 7 E 
3 . 8 0 E 
1 . 7 7 1 
9 . 8 7 R 
4 . C 9 E 
2 . H E 
1 . 2 4 E 
1 , 2 2 E 

02 
02 
02 
01 
01 
01 
01 
01 

-
-
-
-
-

3 . 09P 
2 - 3 1 R 
1 - 0 8 F 
6 - 0 2 F 
2 - 4 9 E 
1 - 2 8 F 
7 - 5 3 E -
7 - 4 4 E-

01 
01 
0 1 
0 0 
00 
0 0 

• 0 1 
• 0 1 

-
-

3 . 5 7 E 
3 . 6 7 E 
3 . 3 5 F 
3 . 6 3 E 
2 . 3 7 3 
8 . 0 9 3 
3 . 6 8 E 
1 . 1 7 E 
5 . 1 4 3 
2 . 6 9 3 
2 . 6 5 B 

03 
0 3 
03 
0 3 
0 3 
02 
02 
0 2 
0 1 
01 
0 1 

-
-

6 . 34E 
6 . 3 4 3 
6 . 2 5 3 
6 . 773 
4 . 4 3 E 
1 - 5 1 3 
6 - 36E 
2- 1 9 3 
9 - 5 9 3 
5 - 0 2 3 
4 . 9 5 P 

02 
0 2 
02 
02 
0 2 
02 
01 
0 1 
0 0 
0 0 
0 0 

7 . 0 0 E 
5 . 5 3 E 
5 . 9 9 F 
5 . 9 8 E 
5 . 3 a E 
5 . 8 0 E 
3 . 7 C F 
1 . 2 C E 
5 . 3 0 3 
1 . 6 4 E 
7 . C 1 E 
1 . 6 1 E 
3 . 5 6 E 

0 3 
03 
03 
03 
03 
03 
03 
0 3 
02 
0 2 
0 1 
0 1 
01 

1 . 3 9 E 
1 . 12.3 
1 . 1 9 3 
1 . 1 9E 
1 . 17 3 
1 . 163 
7 . 3 6 3 
2 . 3 9 3 
1 . 1 6 3 
3 . 2 6 3 
1 . 4 0 V 
7 . 2 0 3 
7 . 0 8 3 

03 
0 1 
03 
03 
03 
0 3 
02 
02 
02 
01 
01 
00 
0 0 

1 .23V 
2 . 5 0 3 
2 . 7 5 3 
2 . 7 5 V 

2 . 4 8 3 
2 . 5 8 3 
1 . 7 1 3 
5 . 5 4 F 
2 . 4 5 3 
7 . 5 5 r 
3 . 7 3 V 
1 . 6 7 V 
1 . 6 4 3 

02 
0 2 
0 2 
07 
07 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

7 . 2 1 
7 . 1 4 
8 . 0 0 
8 . 0 1 
8 . 3 4 
, 3 . 4 1 

1 n . 0 1 
I 5 . n o 
2 1 . 1 1 
1 0 . 0 0 
4 0 . 0 0 
5 1 . 0 0 
5 0 . 2 1 

TB 65 

7 . 5 6 
8 - 0 0 
8 - 2 5 
8 - 3 2 
8 - 6 7 
8 - 7 3 

1 0 - 0 0 
1 5 - 0 0 
2 0 - 0 0 
3 0 - 0 0 
4 0 - 0 0 
5 0 . 0 0 
5 2 . 0 2 

-
-
-
-
-

1 - 4 9 E 
1 - 1 8 B 
5 - 6 0 E 
3 - 1 3 E 
1 - 3 1 B 
6 - 7 6 E -
3 - 9 7 E -
3 . 6 1 B -

0 1 
01 
0 0 
00 
00 

• 0 1 
• 0 1 
• 0 1 

-
-
-
-
-

5 - 0 9 B 
4 - 0 5 E 
1 . 9 1 E 
1 - 0 7 E 
4 . 4 7 E 
2 - 3 1 E 
1 - 3 6 R 
1 - 2 3 E 

02 
02 
02 
02 
01 
01 
01 
01 

-
-
-
-
-

3 . 0 8 E 01 
2 . 4 5 E 0 1 
1 . 1 6 F 0 1 
6 - 4 9 P 0 0 
2 - 7 0 E 00 
1 . 4 0 E 0 0 
8 . 2 2 3 - 0 1 
7 . 4 7 P - 0 1 

-
-
-

3 - 7 3 R 
3 . 4 1 E 
3 - 7 0 R 
2 . 6 6 E 
9 - 1 2 V 
4 . 1 7 E 
1 . 3 4 3 
5 . 8 6 R 
3 . 0 7 E 
2 . 7 4 3 

03 
03 
03 
0 3 
02 
02 
02 
01 
0 1 
0 1 

-
-
-

6 . 9 13 
6 - 3 3 E 
6 - 8 5 3 
4 - 9 3 3 
1 . 6 9 3 
7 . 7 3 E 
7 . 4 8 3 
1 . 0 9 3 
5 . 7 0 3 
5 . 0 8 3 

0 2 
02 
02 
0 2 
02 
01 
0 1 
0 1 
0 0 
0 0 

7 . 12E 
b . 2 0 E 
5 . 6 8 3 
5 . 0 3 F 
5 . 4 3 3 
5 . 8 7 R 
4 . 13F 
1 . 3 5 R 
5 . 9 7 E 
1 . 8 5 F 
7 . 9 2 R 
4 . C 9 E 
3 . 6 4 E 

0 3 
03 
03 
0 3 
03 
03 
03 
0 3 
02 
0 2 
0 1 
01 
0 1 

1 . 4 2 3 
1 . 2 4 3 
1 . 1 3 3 
1 . 2 0 3 
1 . 0 8 E 
1 . 1 7 B 
8 . 2 4 3 
2 . 6 9 3 
1 . 193 
3 . 6 8 3 
1 . 5 8 3 
8 . 1 5 E 
7 . 2 5 3 

03 
0 1 
03 
03 
0 3 
03 
0 2 
02 
02 
01 
01 
00 
00 

3 . 3 3 3 
2 . 8 9 E 
2 . 5 5 E 
2 . 8 2 V 
7 . 5 4 E 
2 . 7 4 3 
1 . 9 3 3 
6 . 3 1 F 
2 . 7 9 3 
8 . 6 3 3 
3 . 7 0 3 
1 . 9 1 E 
1 . 7 0 V 

02 
07 
0 2 
0 2 
02 
C2 
0 2 
0 1 
0 1 
0 0 
00 
0 0 
0 0 

7 . 5 5 
8 . 0 0 
3 . 2 5 
8 . 3 2 
8 . 5 7 
3 . 7 3 

1 0 . 0 0 
1 5 . 0 0 
7 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 2 . 0 2 

http://I5.no
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Table 8 (continued) 

Photon 
energy 
(keV) 

7 . 8 3 
8 . 0 0 
8 . 5 8 
8 . 6 5 
9 . 0 0 
9 . 0 8 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 3 . 8 2 

8 . 1 2 
8 - 9 2 
8 - 9 9 
9 - 3 5 
9 - 4 3 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 5 . 6 6 

i . i 2 , i 

• 
-
-
-
-

1.51B 
1.36E 
6 - 5 4 E 
3 . 5 7 E 
1.54E 
7 . 9 9 R -
4 . 7 1 B -
3 . 9 4 3 -

_ 
_ 
-
-

1.72E 
1.55E 
7 . 4 9 3 
4 . 2 3 P 
1 .78E 
9 . 2 7 E -
5 . 4 8 E -
4 . 2 3 E -

1 

0 1 
0 1 
0 0 
0 0 
CO 

• 0 1 
• 0 1 
• 0 1 

CI 
0 1 
0 0 
0 0 
0 0 

- 0 1 
- 0 1 
- 0 1 

L,M3 
« 3 

_ 
-
-
-
-

5 . 2 0 E 
4 . 3 9 F 
2 - 1 1 F 
1 .18E 
4 . 9 7 F 
2 . 5 8 F 
1 .57E 
1 . 2 7 E 

. 
-
-
-

5 . 2 3 E 
4 . 7 2 F 
2 . 2 8 F 
1 . 2 9 P 
5 . 4 3 F 
2 . 8 3 E 
1 . 6 7 3 
1 .29E 

0 2 
02 
0 2 
02 
01 
01 
01 
01 

02 
02 
0 2 
02 
0 1 
0 1 
01 
01 

L,02.3 
i74 

_ 
-
-
-
-

3 . 1 3 3 
2 . 6 4 3 
1. 27F 
7 . 1 3 3 
2 . 1 9 E 
1 .55F 
9 . 1 4 V-
7 . 5 5 E-

_ 
-
-
-

3 . 1 4 F 
2 . 8 3 E 
1. 37F 
7 . 7 2 E 
3 . 25E 
1 . 6 9 3 
LOOP 
7 . 7 3 E -

0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

• 0 1 
• 0 1 

0 1 
0 1 
1 1 
0 0 
0 0 
0 0 
0 0 

• 0 1 

L2M, 
i(J, 

DY 

_ 
-
-

3 . 8 2 F 
3 .51V 
3 . 3 0 F 
2 . 9 9 V 
1.04E 
4 . 7 6 3 
1 . 5 3 3 
6 . 7 5 E 
3.54V 
2 . 8 6 V 

80 

_ 
-

3 . 8 8 E 
3 . 5 7 F 
3 . 3 7 r 
3 . 3 3 E 
1.17E 
5 . 3 9 V 
1.74V 
7 . 6 9 E 
4 . 0 5 F 
2 . 9 7 F 

7. 

0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 1 
01 
01 

Z 

0 3 
0 3 
0 3 
0 1 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 

i 2 ^ 4 
iT , 

= 55 

_ 
-
-

7 . H E 
6 . 53E 
7 . 0 7 E 
5 . 5 5 3 
1.93V 
8.87V 
2 . 8 5 3 
1 .26P 
5 . 6 0 3 
5 . 33 3 

= 67 

_ 
-

7 . 253 
5 . 68E 
7 . 2 3 3 
5 . 2 3 3 
2 . 193 
1 . 0 1 3 
1 . 2 5 5 
1 . 4 4 3 
7 . 5 7 3 
5 . 5 5 3 

0 2 
0 2 
0 2 
0 2 
0 7 
0 1 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

L,M, 
La, 

7 . 2 5 E 
7 . C1E 
5 ,73V 
t . ,C3F 
5 . 49F 
5 . 9 3 f 
4 , 6 ? F 
1 . 5 2 F 
6 . 7 3 E 
2 . C 9 F 
8 . 96E 
4 , 6 3 E 
1 ,72F 

7 . 2 8 F 
5 , 7 C F 
5 .C5E 
5 . 4 7 E 
5 , 9 2 E 
5 . C 9 E 
1 .63E 
7 . 4 7 F 
2 . 3 2 F 
1 . COP 
5 . 17F 
3 . 7 6 E 

> 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 

L,N4,s 
Lh.is 

1 . 4 5 3 
1 .UOF 
1 . 153 
1 .72F 
1 .10E 
1 . 1 9 3 
1 . 243 
3 . 0 3E 
1 . 1 5 3 
4 . 17V 
1.79 3 
9 . 7 5 ? 
7 . 4 4 3 

1 .46E 
1 . 143 
1 . 2 1 3 
1 .10E 
1 . 193 
1 .n2E 
3 . 3 7 3 
1 .50F 
4 . 5 5 E 
2 . 0 0 E 
1 . 0 4 3 
7 . 5 4 V 

0 3 
0 3 
1 3 
0 1 
0 1 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 
10 
0 0 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 

L3M, 
Li 

3 .44V 
3 .33V 
2 . 7 2 3 
2 . 8 9 3 
7 .51V 
2 . 3 1 S 
2 . i o n 
7 . 7 0 V 
1. 19F 
9 . 90S 
4 . 2 5 E 
2 . 7 0 V 
1 . 7 7 3 

3 . 5 0 P 
2 . 7 4 3 
2 . 9 1 3 
2 . 6 3 E 
? . 8 4 r 
2 . 4 5 F 
8 . 07 V 
1.59V 
1 . 1 2 F 
4 . 9 0 F 
7 . 4 9 r 
1 . 3 1 F 

0 2 
0 7 
0 2 
0 ? 
0 7 
0 2 
0 ? 
0 1 

n i 
0 0 
0 0 
0 0 
0 0 

0 2 
C2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 
0 0 
0 0 

Photon 
energy 
(keV) 

• ' . 8 1 
8 . 0 0 
8 . 5 8 
8 . 5 5 
9 . 0 0 
9 . 0 3 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 3 . 8 2 

3 . 1 2 
3 . 9 7 
8 . 9 9 
9 , 3 5 
9 . 4 3 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
1 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 5 . f 5 

Z = 6£ 

8 . 4 1 
9 . 2 7 
9 - 3 4 
9 - 7 1 
9 . 7 9 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 - 0 0 
5 0 - 0 0 
5 7 . 5 3 

_ 
-
_ 
-

1 . 8 3 E 
1 . 7 7 E 
8 . 5 4 B 
4 . 8 5 R 
2 . 0 5 E 
1 . 0 7 E 
6 . 3 6 E -
4 . 5 4 E -

0 1 
01 
00 
00 
00 
00 

- 0 1 
• 0 1 

-
-
-
-

5 . 3 0 E 
5 . 1 5 F 
2 . 4 8 E 
1 . 4 1 F 
5 . 9 5 E 
3 . 1 2 R 
1 . 8 5 E 
1 . 3 2 E 

02 
02 
07 
02 
01 
01 
01 
01 

-
-
-
-

3 . 1 5 P 
3 . 0 6 P 
1 - 4 7 V 

a . 3 6 E 
3 . 5 4 3 
1 . 8 5 P 
I . I O E 
7 . 8 3 3 -

01 
0 1 
01 
0 0 
00 
0 0 
0 0 

• 0 1 

-
-

3 . 9 4 3 
3 . 6 3 P 
1 . 9 3 3 
3 . 7 1 F 
1 . 3 2 3 
6 . 0 3 E 
1 . 9 8 ? 
8 . 7 3 V 

4 . 6 0 3 
3 . 0 7 3 

0 3 
0 3 
03 
03 
0 3 
0 2 
02 
01 
0 1 
0 1 

-
-

7 . 3 9 F 
5 . 3 1 3 
7 . 3 7 3 
6 . 9 6 3 
2 . 4 3 3 
1 . 143 
3 . 70E 
1 . 64 V 
8 . 6 3 3 
5 . 7 5 3 

02 
0 2 
02 
02 
0 2 
02 
01 
0 1 
0 0 
0 0 

7 . 3 9 E 
5 . 7 4 E 
6 . C 9 F 
5 . 5 I F 
5 . 96E 
5 . 6 5 3 
1 . 8 7 3 
3 . 3 6 E 
2 . 6 1 E 
1 . 12F 
5 . 3 2 E 
3 . 8 4 E 

03 
03 
03 
0 3 
03 
03 
0 3 
0 2 
02 
0 2 
0 1 
01 

1 . 4 8V 

1 . 1 5 3 
1 . 2 2 3 
1 . 11E 
1 . 1 9 3 
1 . 13E 
3 . 7 5 F 
I . S S F 
5 . 2 2 E 
2 . 2 5 E 
1 . 173 
7 . 7 0 E 

03 
03 
03 
03 
0 3 
03 
02 
0 2 
1 1 
01 
01 
00 

3 . 5 6 7 
7 . 7 6 F 
2 . 9 3 P 
2 . 5 6 3 
2 . 8 7 ? 
2 . 7 ? v 
O . 0 3 V 
4 . 0 3 F 
1 . 7 6 f 
5 . 4 2 3 
2 . 8 0 3 
1 . 8 5 E 

02 
0 7 
0 7 
07 
02 
0 2 
0 1 
0 1 
0 1 
00 
0 0 
0 0 

8 . 4 1 
9 . 2 7 
9 . 1 4 
9 . 7 1 
9 . 7 9 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 7 . 5 1 

Tt" Z = 6 9 

8 . 7 0 
9 . 6 2 
9 . 7 0 

1 0 . 0 0 
1 0 . 0 7 
1 0 . 1 5 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 - 0 0 
5 0 - 0 0 
5 9 - 4 4 

_ 
-
_ 
-
-

1-96B 
9 . 7 9 E 
5 - 5 9 E 
2 - 3 8 E 
1-25E 
7 - 4 3 E -
4 - 9 1 B -

0 1 
CO 
0 0 
0 0 
0 0 

- 0 1 
• 0 1 

-
-
-
-
-

5 - 3 6 F 
2 - 6 8 B 
1-53E 
6 - 5 1 E 
3 - 4 2 E 
2 - 0 3 E 
1-34B 

02 
02 
0 2 
0 1 
01 
0 1 
0 1 

-
-
-
-
-

3-17E 
1-58E 
9 - 0 5 E 
3 - 8 5 E 
2 - 0 2 3 
1-20F 
7-94R-

0 1 
0 1 
0 0 
0 0 
0 0 
0 0 

• 0 1 

-
-

3-99R 
3 . 7 6 F 
3 - 6 8 P 
3 . 9 8 F 
1-48P 
6 - 8 2 F 
2-23E 
9 . 8 6 R 
5-21R 
3-16E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 1 
0 1 
0 1 

-
-

7 - 5 0 E 
7 . 0 7 E 
6 . 9 2 3 
7 . 4 9 E 
2 . 7 8 E 
1.23R 
4 - 193 
1-35V 
9 . 303 
5 . 9 5 E 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 

7 . 4 3 F 
5 . 7 2 E 
6 . 0 7 3 
5 . 6 1 F 
5 . 5 1 E 
5 . 9 4 F 
2 , 0 6 F 
9 , 2 2 3 
2 . 8 7 E 
1 .24F 
6 . 4 2 E 
1.85E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 

1.4 9V 
1 . 15E 
1 .22E 
1 . 13E 
1 . 11E 
I . I I R 
4 . 14R 
1.8 5E 
5 . 7 3 3 
2 . 4 9 E 
1 . 2 9 3 
7 . 7 3 E 

0 3 
0 3 
0 1 
0 3 
0 3 
0 1 
0 2 
0 2 
0 1 
0 1 
0 1 
0 0 

3 . 6 3 ? 
2 . 7 9 3 
2 . 9 5 E 
2 . 7 4 V 
P . 6 9 3 
2 . 9 0 3 
1 .01F 
4 . 5 0E 
1 .40E 
6 . 0 5 7 
3 . 1 3 F 
1 . 8 8 3 

0 2 
0 2 
P 2 
0 7 
0 2 
0 2 
0 2 
0 1 
0 1 
0 0 
0 0 
0 0 

3 . 7 0 
9 . 6 2 
9 . 7 0 

1 0 . 0 0 
1 0 . 0 7 
1 0 . 1 5 
1 5 . 0 0 
2 0 . 0 0 
1 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 9 . 4 4 

YP Z = 7 0 

9 . 0 0 
9 . 9 8 

1 0 . 0 0 
1 0 . 0 6 
1 0 . 4 5 
1 0 . 5 3 
1 5 - 0 0 
2 0 - 0 0 
3 0 - 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
6 1 - 4 0 

. 
_ 
-
-
_ 

2 - 0 9 B 
1 . 1 2 E 
6 - 4 0 E 
2 - 7 5 E 
1 - 4 5 E 
8 - 6 2 E -
5 - 5 8 E -
5 - 2 7 E -

01 
0 1 
0 0 
00 
00 

• 0 1 
• 0 1 
- 0 1 

-
-
-
-
-

5 - 3 9 E 
2 - 8 9 B 
1 . 6 5 E 
7 - 0 9 E 
3 - 7 4 E 
2 . 2 3 E 
1 . 4 4 E 
1 . 3 6 E 

02 
02 
02 
01 
01 
01 
01 
01 

_ 
-
-
-
-

3 . 18R 
1 . 7 0 E 
9 . 7 4 R 
4 . 18E 
2 . 2 0 E 
1 . 31E 
8 . 4 8 E -
8 . 0 2 P -

01 
0 1 
0 0 
0 0 
00 
0 0 

• 0 1 
• 0 1 

_ 
-

4 . 3 1 F 
4 . 0 1 3 
3 . 7 0 3 
4 . 0 1 B 
1 . 6 4 E 
7 . 6 0 3 
2 . 4 9 R 
1 . 1 1 F 
5 . 8 5 3 
3 . 4 5 E 
3 . 2 4 P 

0 3 
0 3 
03 
03 
0 3 
02 
02 
0 2 
01 
0 1 
0 1 

-
-

8 . 143 
7 . 5 7 E 
7 . 0 0 E 
7 . 5 7 3 
3 . 0 9 E 
1 . 4 4 E 
4 . 7 0 E 
2 . 0 9 3 
1 . 1 0 E 
6 . 5 4 3 
6 . 12E 

0 2 
0 2 
02 
02 
0 2 
02 
01 
0 1 
0 1 
0 0 
0 0 

7 - 4 8 E 
5 . 7CE 
6 . 17E 
b . 0 4 E 
5 . 4 9 E 
5 . 9 3 F 
2 . 28E 
1 . 0 2 E 
3 . 19E 
1 - 3 8 F 
7 - 14E 
4 - 1 7 3 
3 . 8 9 E 

03 
03 
0 3 
03 
03 
03 
03 
0 3 
02 
02 
0 1 
0 1 
0 1 

1 . 5 1 E 
1 - 15E 
1 . 2 4 3 
1 - 2 2 F 
1 . 1 1 3 
1 . 1 9 E 
4 . 5 8 P 
2 . 0 5 F 
6 . 4 2 E 
2 . 7 7 E 
1 . 4 4 3 
8 . 3 9 E 
7 . 8 3 3 

03 
0 3 
03 
03 
0 3 
03 
02 
02 
0 1 
01 
01 
0 0 
0 0 

3 . 7 0 3 
2 . 8 2 3 
3 . 0 6 E 
2 . 9 9 E 
2 . 7 2 E 
2 . 9 4 3 
1 . 13F 
5 . 0 5 E 
1 . 5 a E 
6 . 8 2 3 
3 . 5 4 E 
2 . 0 6 E 
1 . 9 3 3 

0? 
07 
C2 
0 2 
02 
0 2 
02 
0 1 
0 1 
0 0 
OC 
0 0 
0 0 

9 . 0 0 
9 . 9 8 

1 0 . 0 0 
1 0 . 0 5 
1 0 . 4 5 
1 0 . 5 3 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
6 1 . 4 0 
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Table 8 (continued) 

Photon 

energy 

(keV) 

9 . 3 1 

1 0 . 0 0 

1 0 . 3 6 

1 0 . 4 5 

1 0 . 8 4 

1 0 . 9 2 

1 5 . 0 0 

2 0 . 0 0 

3 0 . 0 0 

4 0 . 0 0 

5 0 . 0 0 

6 0 . 0 0 

6 3 . 4 0 

2 

1 

7 

3 
1 

1 . 

6 , 

5 

i l i 2 3 

.. 
-
-
-
-

. 2 4 3 

. 2 9 E 

. 3 7 E 

. 1 8 E 

. 6 8 E 

. O O E 

. 5 1 E -

. 7 0 3 -

0 1 

0 1 

0 0 

0 0 

0 0 

0 0 

• 0 1 

- 0 1 

L,M, 

Lh 

_ 
-
-
-
-

5 . 4 9 F 

3 . 1 5 F 

1 . 3 1 F 

7 . 8 0 E 

4 . 1 2 E 

2 . 4 6 E 

1 . 6 0 F 

1 . 4 0 P 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

C I 

i l 0 2 3 

i 7 4 

_ 
-
-
-
-

3 . 4 2 V 

1 . 9 7 F 

1 . 1 3 F 

4 . 8 6 F 

2 . 5 7 ? 

1 . 5 4 F 

9 . 9 6 E -

8 . 7 7 P -

0 1 

0 1 

0 1 

0 1 

0 0 

0 0 

• 0 1 

• 0 1 

i j M 4 
L», 

L O 

_ 
-
-

4 . 0 6 F 

3 . 7 6 F 

4 . 0 7 F 
1 . 8 4 V 

a . 5 3 E 

2 . 8 0 r 
1 . 2 5 E 

6 . 6 2 3 

3 . 9 2 ? 
3 . 3 5 V 

Z 

0 3 

0 3 

0 3 

0 3 

0 2 

0 2 

0 2 

0 1 
0 1 

0 1 

L2N4 
Ly, 

= 7 1 

_ 
-
-

7 . 7 5 ? 

7 . 19fc, 
7 . 7 8 V 

3 . 3 I E 

1 . 6 3 V 

5 . 3 6 ? 
2 . 3 9 V 

1 . 2 6 3 

7 . 5 0 ? 

6 . 4 0 3 

0 7 

0 2 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 0 

0 0 

L3M, 

La, 

> 

7 . 5 1 F 
6 . 2 5 3 

J . 6 7 ? 

5 . 0 1 3 

5 . 4 7 E 

5 . 3 9 1 

2 . ' = 0 E 

1 . 1 2 B 

1 . 5 1 F 
1 . 5 7 E 

7 . 8 5 E 

4 . 5 8 L 

3 . e 9 F 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 2 

0 2 

0 1 

0 1 

0 1 

L3N4: 

L h i . 

1 . 5 3E 

1 . 2 7 E 

1 . 1 5 E 

1 . 7 2 E 

1 . 1 1 ? 
1 . 7 0 V 

5 . 0 9 P 

2 . 7 8 F 

7 . 1 I F 

3 . 0 8 ? 

i . 6 o r 

9 . 3 1 f 
7 . 0 1 V 

5 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 7 
0 7 

1 1 
0 1 

0 1 

1 0 

0 0 

L3M, 

Li 

3 . 7 9 " 

3 . 1 5 V 

2 . 3 5 E 

3 . 0 4 ? 

2 . 7 5 F 
2 . 9 8 V 

1 . 7 5 V 

5 . 6 5 V 

1 . 7 7 E 
7 . 6 5 ? 
3 . 9 7 V 

2 . 3 1 P 
1 . 9 7 V 

0 7 

()•> 

0 2 

0 7 

0 7 

0 7 

0 2 

0 1 

0 1 
0 0 

on 
0 0 

0 0 

Photon 

energy 

(keV) 

9 . 3 1 

1 0 . 0 1 

1 1 . 3 5 

1 0 . " 5 

1 0 . 3 4 

1 1 . 9 7 

1 5 . 0 0 

2 0 . 0 0 

3 1 . 1 0 

U ) . 0 0 

5 0 . 0 3 

5 0 . 0 0 

f 3 . 4 0 

72 

9 . 6 3 

1 0 . 0 0 

1 0 . 7 5 

1 0 . 8 4 

1 1 . 2 4 

1 1 . 3 3 

1 5 . 0 0 

2 0 . 0 0 

3 0 . 0 0 

4 0 . 0 0 

5 0 . 0 0 

6 0 . 0 0 

6 5 . 4 4 

-
-
-
_ 
-

2 . 4 1 E 

1 - 4 8 F 

3 - 5 2 E 

3 - 7 0 E 

1 - 9 6 E 

1 - 1 8 B 

7 - 6 4 E -

6 - 2 0 E -

0 1 

0 1 

0 0 

0 0 

CO 

0 0 

• 0 1 

- 0 1 

-
-
-
-
-

5 . 5 6 F 

3 . 4 2 F 

1 . 9 6 F 

8 . 5 3 P 

4 . 5 2 F 

2 . 7 1 E 

1 . 7 6 E 

1 . 4 3 P 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

0 1 

-
-
-
-
-

3 . 6 6 F 

2 . 2 5 F 

1 . 2 9 F 

5 . 6 2 P 

2 . 9 8 F 

1 . 7 9 E 

1 . 1 6 F 

9 . 4 7 E -

0 1 

0 1 

0 1 

0 0 

0 0 

0 0 

0 0 

• 0 1 

-
-
-

4 . 0 6 F 

3 - 7 7 E 

4 . 0 5 ? 

2 . O I F 

9 . 3 3 F 

3 . 0 3 3 

1 . 3 7 P 

7 . 2 3 F 

4 . 3 1 3 

3 . 3 6 ? 

0 3 

0 3 

0 3 

0 3 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

-
-
-

7 . 8 5 P 

7 . 2 8 ? 

7 . 3 3 3 

3 . 8 9 E 

1 . 8 0 ? 

5 . 9 5 3 

2 . 6 5 ? 

1 . 4 1 ? 
8 . 3 4 V 

6 . 4 9 F 

0 7 

0 2 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 0 

0 0 

7 . ' = 3 E 

5 . 9 5 E 

5 . 6 6 F 

6 . C 0 F 

5 . 4 7 E 

5 . 8 8 3 

2 . 7 7 F 

1 . 2 4 E 

3 . 8 9 E 

1 . 6 8 E 

8 . 7 1 t 

5 . l O E 

3 . 9 4 F 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 2 

0 2 

0 1 

0 1 

0 1 

1 . 5 5 ? 

1 . 4 3 E 

1 . 1 6 E 

1 . 2 3 ? 

1 . 1 2 1 

1 . 2 1 t 

5 . 6 7 ? 

2 . 5 4 F 

7 . 9 8 C 

3 . 4 5 ? 

1 . 7 9 C 

1 . 0 5 ? 

8 . 0 9 r 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

0 0 

3 . 8 5 ? 

3 . 5 3 E 
2 . a 7 v 

3 . 0 5 V 

7 . 7 8 F 
2 . 9 9 V 

1 . 4 1 F 

b . 2 9 ? 
1 . 9 8 ? 

8 . 5 5 ? 

4 . 4 4 F 

7 . 5 9 V 

2 . 0 0 V 

0 ^ 

0 7 

0 7 

0 7 

C 

0? 

C 7 

0 1 

0 1 

CO 

0 0 

no 
on 

9 . 5 3 

1 0 . 0 0 

1 0 . 7 5 

1 0 . 8 . 1 

1 1 . 2 - 1 

1 1 . 3 3 

1 5 . 0 0 

7 0 . 0 0 

1 0 . 0 ) 

4 0 . 0 0 

5 0 . 0 0 

5 0 . 0 0 

5 5 . 4 4 

TA Z = 73 

9 . 9 5 

1 0 . 0 0 

1 1 . 1 5 

1 1 . 2 4 

1 1 . 6 5 

1 1 . 7 4 

1 5 . 0 0 

2 0 . 0 0 

3 0 . 0 0 

4 0 . 0 0 

5 0 . 0 0 

6 0 . 0 0 

6 7 - 5 2 

_ 
-
_ 
-
-

2 . 6 1 E 

1 . 7 2 E 

9 . 9 1 F 

4 . 3 3 F 

2 . 3 0 P 

1 . 3 8 E 

9 . 0 0 E -

6 . 7 8 F -

0 1 

C I 

0 0 

0 0 

0 0 

0 0 

• 0 1 

• 0 1 

-
-
-
-
-

5 . 6 4 F 

3 . 7 1 E 

2 . 1 4 F 

9 . 3 4 ? 

4 . 9 7 F 

2 . 9 8 E 

1 . 9 4 F 

1 . 4 6 E 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

0 1 

-
-
-
-
-

3 . 9 1 P 

2 . 5 7 F 

1 . 4 8 F 

6 . 4 3 ? 

3 . 4 5 E 

2 . 0 7 E 

1 . 3 5 E 

1 . 0 2 E 

0 1 

0 1 

0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

-
-
-

4 . 0 3 ? 

1 . 8 0 ? 

4 . 0 3 ? 

2 . 2 2 E 

1 . 0 4 ? 

3 . 4 3 F 

1 . 5 4 E 

8 . 1 5 F 
4 . 8 4 V 

3 . 4 5 F 

0 3 

0 3 

0 3 
0 3 

0 3 

0 2 

0 7 

0 1 

0 1 

0 1 

-
-
-

7 . 9 9 F 

7 . 4 2 F 

7 . 9 8 P 

4 . 3 5 E 

2 . 0 2 F 

0 . 7 2 F 

3 . 0 0 ? 

1 . 6 0 F 

9 . 4 7 ? 

6 . 7 4 P 

0 2 

0 2 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 0 

0 0 

7 . 6 5 E 

7 . 5 8 F 

5 . 6 5 F 

5 . 9 9 F 

5 . 4 6 E 

5 . a 8 E 

3 . 0 5 F 

1 . 3 7 E 

4 . 3 2 1 

1 . 3 7 F 

9 . 7 2 F 

5 . 6 8 E 

4 . O O F 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 2 

0 ? 

0 1 

0 1 

0 1 

1 . 5 9 3 

1 . 5 7 b 

1 . 1 7 F 

1 . 2 4 ? 

1 . 1 3 1 

1 . 2 2 F 

6 . 3 4 ? 

2 . 3 4 E 

8 . 9 6 E 

3 . 8 8 F 

2 . C 2 E 

1 . 1 3 E 

8 . 3 1 r 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 2 

0 7 

0 1 

0 1 

0 1 

0 1 

0 0 

3 . 9 5 V 

3 . 9 1 V 
2 . < 5 1 v 

3 . 0 9 V 

7 . 8 2 ? 

3 . 0 3 E 
1 . 5 7 V 

7 . 0 7 C 

2 . 2 3 ? 
9 . 6 4 V 

S . O l h 

2 . 9 3 ? 
7 . 0 5 V 

0 7 

o-> 
0 2 
0 7 

n-> 
0 7 

0 2 

0 1 

0 1 

0 0 

0 1 

0 0 

0 0 

9 , o f 

1 0 . 1 0 

1 1 . 1 5 

1 1 . 2 a 

1 1 . f 1 

1 1 . 7 4 

1 5 . 0 0 

2 0 . 0 1 

3 0 . 0 1 

4 0 . 0 0 

5 0 . 0 0 

r 0 . 0 0 

f 7 . 5 > 

Z = 74 

1 0 . 2 8 

1 1 . 5 6 

1 1 . 6 5 

1 2 . 0 7 

1 2 . 1 7 

1 5 . 0 0 

2 0 . 0 0 

3 0 . 0 0 

4 0 . 0 0 

5 0 . 0 0 

6 0 . 0 0 

6 9 . 6 5 

1 0 . 6 1 

1 1 . 9 8 

1 2 . 0 8 

1 2 . 5 0 

1 2 . 6 0 

1 5 - 0 0 

2 0 - 0 0 

3 0 . 0 0 

4 0 - 0 0 

5 0 - 0 0 

6 0 - 0 0 

7 1 - 8 1 

_ 
_ 
-
-

2 - 8 3 E 

1 . 9 8 P 

1 - 1 5 F 

5 - 0 5 E 

2 - 7 0 E 

1 - 6 2 E 

1 - 0 6 F 

7 - 4 2 E -

_ 
_ 
-
-

2 - 8 2 E 

2 - 1 0 E 

1 - 2 3 B 

5 - 4 1 E 

2 - 9 0 E 

1 - 7 5 B 

1 - 1 5 E 

7 - 4 6 B-

0 1 

0 1 

0 1 

0 0 

0 0 

CC 

0 0 

0 1 

0 1 

0 1 

0 1 

0 0 

0 0 

CC 

0 0 

- 0 1 

_ 
-
-
-

5 . 7 5 E 

4 - 0 3 E 

2 - 3 4 E 

1 - 0 2 E 

5 - 4 8 E 

3 - 3 0 B 

2 . 1 5 E 

1 - 5 1 E 

_ 
-
-
-

5 . 3 4 E 

3 . 9 7 E 

2 . 3 3 P 

1 - 0 2 E 

5 - 5 0 P 

3 - 3 2 E 

2 . 1 7 E 

1 . 4 1 E 

0 2 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

0 2 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

_ 
-
-
-

4 . 1 7 F 

2 . 9 2 F 

1 . 7 0 P 

7 . 4 3 E 

3 . 9 7 P 

2 . 3 9 E 

1 . 5 6 E 

1 . 0 9 F 

_ 
-
-
-

4 . 0 4 E 
3 . 0 1 V 

1 . 7 6 F 

7 . 7 5 E 
4 . 1 6 F 

2 . 5 1 E 

1 . 6 4 E 

1 . 0 7 F 

0 1 

0 1 

0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1 

0 1 

0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

-
-

4 . 0 9 V 

3 . 3 1 F 

4 . n 7 F 

2 . 4 2 F 

1 . 1 3 F 

3 . 7 7 F 

1 . 6 9 E 

8 . 9 6 F 

5 . 3 2 E 

3 . 4 6 E 

R F 

_ 
-

4 . 1 1 F 

3 . 8 3 F 

4 . 0 7 E 

2 . 6 5 ? 
1 . 2 4 V 

4 . 1 5 ? 

1 . 8 6 E 

9 . 8 7 ? 

5 . 8 6 P 

3 . 4 9 E 

0 3 

0 3 

0 3 

0 3 

0 3 

0 2 

0 7 

0 1 

0 1 

0 1 

Z 

0 3 

0 3 

0 3 

0 3 

0 3 

0 2 
0 2 

0 1 

0 1 

0 1 

-
-

8 . 1 0 F 

7 . 5 4 E 

8 . 0 6 E 

4 . 3 0 E 

2 . 2 4 F 

7 . 4 6 F 

3 . 3 4 P 

1 . 7 7 P 

1 . 0 5 E 

6 . 8 6 P 

= 7 5 

_ 
-

8 . 2 4 P 

7 . 6 7 E 

8 . 1 6 E 

5 . 3 1 ? 

2 . 4 9 P 

3 . 3 1 E 
3 . 7 2 V 

1 . 9 8 P 

1 . 1 7 E 

7 . O O E 

0 2 

0 2 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

0 0 

0 7 

0 2 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 1 

0 0 

7 . 7 1 F 

5 . 6 2 E 

5 . 9 6 F 

5 . 4 5 E 

5 . 8 7 F 

3 . 3 6 ? 

1 . 5 1 ? 

4 . 7 6 E 

2 . 0 7 E 

1 . C 8 E 

6 . 2 8 E 

4 . C 5 P 

7 . P 0 E 

5 . 6 2 ? 

5 . 9 5 F 

1 . 4 5 E 

5 . 9 6 ' ' 

3 . 7 7 

1 . 7 C E 

5 . 4 3 t 

2 . 3 8 E 

1 . 2 5 F 

7 . 3 3 F 

4 . 3 3 F 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 3 

0 2 

0 2 

0 2 

0 1 

0 1 

0 1 

0 3 

0 3 

3 

3 

0 3 

0 3 

0 7 

0 2 

0 2 

0 1 

0 1 

1 . 6 2 ? 

1 . 1 8 ? 

1 . 2 5 ? 

1 . 1 4 1 -

1 . 7 3 E 

7 . 0 5 ? 
3 . 1 6 V 

9 . 9 a v 

4 . 3 3 " 
2 . 2 5 V 

1 . 3 ' ' E 

8 . 4 9 ? 

1 . 5 5 V 

1 . 1 9 ? 

1 . 2 6 F 

1 . 1 5 " 

l . - > 6 " 
7 . 1 7 3 

3 . 6 0 E 

1 . 1 5 F 

b . 0 4 E 
2 . 6 4 V 

1 . 5 5 h 
9 . 1 8 V 

0 3 

0 3 

0 3 

0 3 

1 3 

0 2 

0 7 

0 1 

1 1 

1 1 

0 1 

1 0 

0 3 

1 3 

13 

1 1 

1 3 

0 2 

0 2 

0 2 

1 1 

0 1 

0 1 

no 

4 . 0 3 V 

2 . 9 4 V 

3 . 1 1 V 

2 . 8 5 V 

3 . 0 7 V 

1 . 7 5 " 

7 . 3 9 
2 . 4 9 V 

1 . o a V 

5 . 0 2 V 

3 . 7 ' ! E 

7 . 1 1 " 

4 . 1 3 " 
- > . 9 3 r 

1 . 1 5 V 

7 . 8 9 " 

3 . 1 5 E 

1 . 9 9 s 
9 . 0 1 V 

2 . 8 7 ? 

1 . 2 5 F 
5 . 6 0 V 

3 . 8 8 F 

2 . 3 0 3 

o-> 
0 2 

0 7 

0 2 

C 

0 2 

0 1 

0 1 

0 1 

0 1 

0 0 

0 1 

o-> 
0 2 

0 7 

0 7 

0 7 

0 2 

1 1 

0 1 

0 1 

0 0 

0 0 

on 

1 0 . , ^ 3 

1 1 . ' ^ 5 

1 1 . 6 5 

1 2 . 0 7 
1 2 . 1 7 

1 5 . 1 1 

2 1 . 0 0 

3 0 . 0 0 

4 1 . 0 1 

5 0 . 0 0 

r o . 0 1 
i 9 . n 5 

1 0 . 5 1 

1 1 . 1 3 

1 2 . 0 3 
1 2 . 5 0 

1 2 . 5 0 

1 5 . 0 1 

2 0 . 0 0 

3 0 . 0 0 
4 0 . 0 0 

5 0 . 0 0 

5 0 . 0 0 

7 1 . 8 1 
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Table 8 (continued) 

Photon 
energy 
(keV) 

1 0 . 9 5 
1 2 . 4 1 
1 2 . 5 1 
1 2 - 9 4 
1 3 . 0 5 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 - 0 0 
5 0 - 0 0 
6 0 - 0 0 
7 4 . 0 2 

2, 
2 . 
1 
5. 
2 , 
1, 
1 , 
6 . 

L,L2., 

_ 
-
-
-

. 5 7 E 

. 0 2 B 

. 2 0 B 

. 3 0 E 

. 8 6 E 

. 7 3 E 

. 1 3 ' E 

. 8 7 B -

1 

0 1 
0 1 
0 1 
00 
00 
00 
00 

• 0 1 

L,M, 
L»3 

_ 
-
-
-

4 . 5 7 F 
3 - 5 9 E 
2 - 1 3 E 
9 - 4 2 E 
5 - 0 7 R 
3 - 0 7 R 
2 . 0 1 E 
1 . 2 2 E 

02 
02 
02 
01 
01 
01 
01 
01 

i l 0 2 , 3 
i 74 

_ 
-
-
-

3 . 6 0 3 
2 . 8 3 P 
1 . 6 7 E 
7 . 4 0 E 
3 . 9 9 F 
2 . 4 2 P 
1 . 5 3 E 
9 . 6 0 3 -

01 
0 1 
0 1 
0 0 
00 
00 
0 0 

• 0 1 

i j jM4 
L», 

OS 

-
-

4 . 1 0 3 
3 . 8 3 ? 
4 . 0 7 ? 
2 . 8 3 E 
1 . 3 7 P 
4 . 5 7 3 
2 . 0 5 3 
1 . 0 9 3 
6 . 5 0 3 
3 . 5 6 3 

X 

0 3 
03 
03 
03 
03 
02 
02 
0 2 
0 1 
01 

L2N4 
Ly, 

= 7 6 

-
-

8 . 3 2 3 
7 . 7 6 3 
8 . 26E 
5 . 8 4 3 
2 . 7 7 E 
9 . 2 7 E 
4 . 173 
2 . 2 2 3 
1 . 3 2 3 
7 . 22E 

02 
0 2 
02 
0 2 
0 2 
01 
0 1 
0 1 
0 1 
0 0 

L,M. 
La, 

7 . 8 5 E 
5 . 6 0 3 
5 . 9 3 3 
5 . 4 3F 
6 . C5P 
4 . 2CR 
1 . 9 1 F 
6 . 19E 
2 . 74If, 
1 . 4 5 F 
8 . 5 5 F 
4 . 6 7 E 

03 
0 3 
03 
03 
03 
03 
03 
0 2 
02 
02 
0 1 
0 1 

L,N4, 
LP2.1: 

1 . 5 8 3 
1 . 2 0 E 
1 . 2 7 3 
1 . 1 5 E 
1 . 2 9 3 
9 . OOE 
4 . I Q v 
1 . 123 
5 . 8 5 E 
3 . 0 9 3 

1 . 3 3 E 
9 . 9 9 3 

s 
5 

03 
03 
03 
03 
0 3 
02 
02 
02 
01 
01 
0 1 
00 

L3M, 
Li 

4 . 2 1 V 
3 . 0 0 V 
3 . 1 3 3 
2 . 9 1 3 
3 . 2 4 3 
7 . 2 5 3 
1 . 0 3 3 
3 . 3 2 F 
1 . 4 7 E 
7 . 7 5 3 
4 . 5 9 3 
2 . 5 0 E 

07 
0 2 
0 7 
0? 
07 
0 2 
0 2 
01 
C I 
0 0 

on 
00 

Photon 
energy 
(keV) 

1 0 . 9 5 
1 2 . 4 1 
1 2 . 5 1 
1 2 . 9 4 
1 1 . 0 5 
1 5 . 1 1 
2 0 . 0 0 
1 0 . 0 0 
4 0 . 1 0 
5 0 . 0 0 
5 0 . 0 0 
7 4 . 0 2 

77 

1 1 . 2 9 
1 2 - 8 5 
1 2 . 9 5 
1 3 . 3 9 
1 3 . 5 0 
1 5 , 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
7 6 . 2 7 

-
-
-
-

2 . 4 1 E 
2 .OOE 
1 . 2 0 E 
5 . 3 4 E 
2 . 8 9 E 
1 . 7 5 E 
1 . 1 5 E 
6 . 5 1 R -

0 1 
0 1 
01 
0 0 
0 0 
00 
0 0 

• 0 1 

-
-
-
-

4.on 
3 - 3 3 R 
1 . 9 9 R 
a - 8 7 F 
4 , 7 9 E 
2 - 9 1 E 
1 - 9 1 E 
1 - 0 8 E 

02 
02 
02 
01 
01 
01 
0 1 
01 

-
-
-
-

3 - 2 8 E 
2 . 7 2 F 
1 . 6 2 3 
7 . 2 5 3 
3 . 9 2 E 
2 . 3 8 F 
1 . 5 6 3 
8 . 8 43-

01 
01 
01 
0 0 
00 
0 0 
0 0 

- 0 1 

-
-

4 . 1 1 ? 
3 . 8 3 F 
4 . 0 5 F 
3 . 1 0 ? 
1 . 4 9 F 
4 . 9 9 F 
2 . 2 5 F 
1 . 2 0 E 
7 . 1 2 F 
3 . 5 7 E 

03 
0 3 
03 
03 
0 3 
02 
02 
02 
0 1 
01 

-
-

8 . 44E 
7 . 85 E 
8 . 3 1 3 
6 . 3 7 3 
3 . 0 5 R 
1 . 0 2 E 
4 . 6 1 E 
2 . 4 5 E 
1 . 4 6 R 
7 . 33E 

02 
0 2 
0 2 
02 
0 2 
02 
01 
0 1 
01 
0 0 

7 . 9 3 F 
5 . 5 6 E 
5 . 8 9 3 
5 . 4 0 E 
6 . 12E 
4 . 6 6 F 
2 . 14F 
7 . C 1 F 
3 . 1 3 3 
1 . 6 6 E 
9 . 8 9 3 
4 . 99E 

03 
03 
03 
0 3 
03 
03 
0 3 
0 2 
02 
0 2 
0 1 
0 1 

1 . 7 2 ? 
1 . 2 0 E 
1 . 2 7 V 
1 . 1 7 3 
1 .3 23 
1 . 0 1 s 
4 . 6 3 3 
1 . 5 2E 
6 . 7 7 3 
3 . 6 0 3 
2 . 143 
1 . 0 8 E 

03 
03 
0 1 
0 3 
0 3 
03 
02 
02 
11 
ni 
0 1 
01 

4 . 3 2 3 
3 . 0 3 3 
3 . 7 1 3 
2 . 9 4 ? 
3 . 3 3 V 
7 . 5 4 ? 
1 . 1 7 V 
3 . a 2 E 
1 . 7 0 3 
9 . 0 6 3 

5 . 3 9 E 
2 . 7 2 3 

0 2 
0 2 
0 2 
0 2 
02 
02 
02 
01 
0 1 
0 0 
0 0 
0 1 

1 1 . 7 1 
1 2 . ? 5 
12.<^5 
1 3 . 1 1 
1 1 . 5 0 
1 5 . 0 0 
7 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
7 5 . 2 7 

PT Z = 7 8 

1 1 . 6 5 
1 3 . 3 0 
1 3 , 4 1 
1 3 . 8 5 
1 3 . 9 7 
1 5 - 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
7 8 . 5 8 

1 2 . 0 0 
1 3 . 7 6 
1 3 . 8 7 
1 4 . 3 3 
1 4 . 4 4 
1 5 . 0 0 
2 0 . 0 0 
3 0 , 0 0 
4 0 , 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
8 0 . 9 2 

-
-
-
-

2 - 3 2 R 
2 - 0 4 E 
1 -22R 
5 . 4 9 E 
2 . 9 8 E 
1 . 8 1 E 
1 . 1 9 E 
6 - 3 0 E -

„ 

-
_ 
-

2 - 2 1 E 
2 - 0 9 E 
1 - 2 4 E 
5 - 6 1 E 
3 - 0 5 B 
1 -86R 
1 - 2 3 E 
6 - 2 3 E -
6 - C 6 B -

01 
0 1 
01 
0 0 
0 0 
00 
0 0 

• 0 1 

01 
0 1 
0 1 
00 
00 
CO 
00 

• 0 1 
• 0 1 

-
-
-
-

3 . 6 1 E 
3 . 1 8 3 
1 . 9 1 E 
8 . 5 6 F 
4 . 6 4 R 
2 . 8 3 F 
1 . 8 6 E 
9 . 8 2 E 

_ 
-
-
-

3 . 2 1 E 
3 . 0 4 F 
1 . 8 1 E 
8 . 1 7 F 
4 . 4 4 3 
2 - 7 1 R 
1 . 7 9 E 
9 - 0 7 3 
3 . 8 2 ? 

02 
02 
02 
01 
01 
01 
01 
00 

02 
02 
02 
01 
01 
01 
01 
00 
00 

-
-
-
-

3 . 1 2 P 
2 . 7 4 R 
1 . 6 5 E 
7 . 3 9 E 
4 . O I F 
2 . 4 4 E 
1 . 6 0 3 
8 . 4 7 R -

_ 
-
-
-

2 . 9 2 E 
2 . 7 6 3 
1 . 6 5 R 
7 . 4 2 E 
a . 04R 
2 - 4 6 E 
1 - 6 2 E 
8 - 2 4 E -
a - 0 1 F -

01 
01 
0 1 
00 
0 0 
00 
0 0 

• 0 1 

0 1 
0 1 
0 1 
0 0 
00 
00 
0 0 

• 0 1 
•01 

-
-

4 . 1 1 E 
3 . 3 4 P 
4 . 0 5 E 
3 . 3 5 3 
1 . 6 2 E 
5 - 4 5 E 
2 . 4 6 F 
1 - 3 1 E 
7 - 8 0 E 
3 - 6 0 E 

AU 

_ 
-

4 - 1 0 F 
3 - 8 4 E 
4 . 0 4 E 
3 . 6 4 R 
1 . 7 8 P 
5 . 9 8 3 
2 . 7 1 F 
1 . 4 5 E 
8 - 6 3 B 
3 - 7 9 E 
3 - 6 7 F 

03 
0 3 
03 
03 
0 3 
0 2 
0 2 
0 2 
0 1 
0 1 

Z 

03 
03 
03 
0 3 
0 3 
0 2 
02 
0 2 
0 1 
0 1 
0 1 

-
-

8 - 5 2 E 
7 - 9 5 3 
8 - 3 3 r 
5 - 9 4 3 
3 . 36 3 
1 - 13? 
5 - 0 9 F 
2 - 7 2 E 
1 . 6 2 R 
7 . 45E 

= 7 9 

_ 
-

a - 5 6 F 
8 . 0 2 E 
8 . 44E 
7 . 6 0 E 
3 . 7 1 3 
1 . 2 5 3 
5 . 6 6 R 
3 . 0 2 E 
1 - 8 0 E 
7 - 9 1 E 
7 . 6 5 R 

02 
0 2 
02 
02 
0 2 
02 
0 1 
0 1 
01 
0 0 

02 
0 2 
02 
02 
0 2 
02 
0 1 
0 1 
0 1 
0 0 
0 0 

7 - 9 3F 
5 - 5 1 ? 
5 - 8 3 ? 
5 - 35F 
5 . 1 5 E 
5 . 1 2 f 
2 - 3 7 F 
7 - 8 5 E 
1 . 5 2 F 
1 . 8 8 1 
1 . 1 3 F 
5 . 2 5 F 

7 . 97F 
5 . 4 3 E 
5 . 7 9 F 
5 . 3 3 3 
6 . 13F 
5 . 6 2 E 
2 . 6 2 F 
8 . 7 1 E 
3 . 9 3 E 
2 . 11E 
1 . 2 6 E 
5 . 6 2 E 
5 . 4 5 F 

03 
03 
03 
0 3 
03 
0 3 
0 1 
0 2 
02 
02 
0 2 
0 1 

0 3 
03 
03 
03 
03 
0 3 
0 3 
0 2 
02 
02 
0 2 
0 1 
0 1 

1 - 7 3 E 
1 . 2 0 B 
1 . 7 7 3 
1 . 1 7 ? 
1 . 3 4 3 
1 . 1 2 E 
5 . 1 7 3 
1 .71R 
7 . 6 8 E 
4 . 1 1 E 
2 . 4 6 E 
1 . 1 4 ? 

1 . 7 5 3 
1 . 2 0 E 
1 . 2 7 3 
1 . 1 7 ? 
1 . 3 6 3 
1 . 2 4 V 
5 . 7 5 n 
1 . 9 1 E 
8 . 6 3 3 
4 . 6 3 3 
2 . 7 8 E 
1 . 2 4 E 
1 . 7 0 3 

0 1 
03 
0 1 
03 
0 3 
03 
n2 
n2 
0 1 
01 
01 
01 

03 
03 
03 
0 1 
0 3 
03 
02 
02 
0 1 
01 
01 
01 
01 

4 . 39? 
3 . 0 5 ? 
3 . 2 3 ? 
2 . 9 6 V 
3 . 4 1 V 
2 . 3 4 E 
1 . 3 1 ? 
4 . 3 4 V 

1 . 9 5 3 
1 . 0 4 V 
5 . 2 4 V 
7 . 9 1 ? 

4 . 4 7 ? 
3 . 0 7 3 
3 . 7 5 3 
2 . 9 9 3 
3 . 4 6 3 
3 . 15? 
1 . 4 7 3 
4 . 8 8 E 
2 . 2 0 E 
1 . 1 8 V 
7 . 0 9 ? 
3 . 1 5 3 
3 . 0 5 3 

07 
0 2 
0 2 
02 
C2 
02 
0 2 
01 
0 1 
01 
0 0 
0 0 

02 
0 2 
02 
0 2 
02 
0 2 
0 2 
01 
0 1 
01 
0 0 
OC 

on 

1 1 . 6 5 
1 3 . 3 0 
1 1 . 4 1 
1 3 . 3 5 
1 3 . 0 7 
1 5 . 0 0 
7 0 . 0 0 
3 0 . 1 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
7 8 . 5 3 

1 2 . 0 1 
1 1 . 7 5 
1 3 . 3 7 
1 4 . 3 3 
1 4 . 4 4 
1 5 . 0 0 
7 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
3 0 . 0 0 
3 0 . 9 2 

80 

1 2 . 3 7 
1 4 . 2 4 
1 4 . 3 5 
1 4 . 8 2 
1 4 - 9 4 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 - 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 , 0 0 
8 3 - 3 2 

_ 
-
_ 
-

2 . 2 4 E 
2-21B 
1-35E 
6 . 1 0 E 
3 .33R 
2 . 0 4 E 
1 . 3 5 B 

01 
01 
01 
00 
00 

no 
00 

6 . 8 5 E - 0 1 
6 . 2 1 E - 0 1 

-
-
-
-

3 . 0 5 E 
3 . O I F 
l . a 3 E 
8 . 2 9 E 
4 . 5 3 E 
2 . 7 7 E 
1 .83E 
9 - 3 1 E 
8 -44E 

02 
02 
07 
01 
CI 
01 
01 
00 
CO 

-
-
-
-

2 . 9 1 E 
2 . 8 7 ? 
1 . 7 5 E 
7 . 9 2 P 
4 . 33E 
2 . 6 5 P 
1 .75E 
8.89R-
8 . 0 7 F -

01 
01 
01 
00 
00 
0 0 
00 

•01 
•01 

-
-

4 . 0 8 F 
3 . 8 3 V 
4 . 0 1 E 
3 . 9 6 F 
1 .92E 
6 .50R 
2 . 9 5 E 
1.58R 
9 . 4 1 E 
4 . 1 3 E 
3 . 6 8 E 

03 
03 
03 
03 
03 
02 
02 
02 
01 
01 
01 

-
-

8. 59R 
8 - 0 6 R 
8 - 4 4 E 
8-34E 
4 - 0 5 E 
1-37R 
6 -20E 
3 - 3 2 E 
1-98B 
8-70E 
7 . 7 4 B 

02 
02 
02 
02 
02 
02 
01 
01 
01 
00 
00 

7 . 9 7 F 
5 . 4 2 F 
5 . 7 2 E 
5 . 2 7 E 
5 . 17E 
6 . 10E 
2 . 8 7 E 
9 . 6 0 E 
4 . 3 5 R 
2 . 3 4 E 
1 . 4 1 E 
6 . 2 9 F 
5 . 6 1 F 

03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
0 2 
01 
01 

1 .77E 
1 .20E 
1 . 2 7 3 
1 . 1 7 F 
1 . 3 7 E 
1 . 3 5 3 
6 . 3 6 R 
2 . 1 3 E 
9 . 6 4 E 
5 . 1 9 E 
3 . 1 2 E 
1 . 3 9 3 
1 . 2 4 3 

03 
03 
13 
03 
03 
03 
02 
02 
01 
01 
01 
01 
01 

4 . 5 4 ? 
3 . 0 9 3 
3 . 2 6 3 
3 . COR 
3 . 5 2 ? 
3 . 4 3 3 
1.64R 
5 . 4 7 E 
2 . 4 8 F 
1.34V 
8 . 0 3 E 
3 . 5 9 R 
3 . 2 0 3 

02 
07 
02 
02 
02 
02 
02 
01 
01 
01 
0 0 
00 
00 

1 2 . 3 7 
1 4 . 2 4 
1 4 . 3 5 
1 4 . 8 7 
1 4 . 9 u 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
8 3 . 3 2 
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Photon 
energy 
(keV) 

1 2 . 7 5 
i a . 7 3 
1 4 . 8 5 
1 5 . 0 0 
1 5 . 3 2 
1 5 . 4 5 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
8 5 . 7 7 

1 3 . 1 3 
1 5 . 0 0 
1 5 . 2 4 
1 5 . 3 6 
1 5 . 8 4 
1 5 . 9 7 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
8 8 . 2 6 

i . i 2 , 3 

_ 
-
-
-
-

2 . 2 a E 
1 .46E 
6 . 5 2 E 
3 . 6 3 E 
2 . 2 3 E 
1 . 4 8 E 
7 . 5 3 E -
6 . 3 7 E -

_ 
-
-
-
-

2 . 4 3 E 
1 .64E 
7 . 5 2 E 
4 . 1 5 E 
2 . 5 5 E 
1 .69E 
8 . 6 6 E -
6 . 8 5 E -

01 
01 
00 
00 
00 
00 

•01 
•01 

01 
01 
00 
00 
00 
00 

•01 
•01 

_ 
-
-
-
-

2 . 8 8 E 
1 . 8 4 S 
a . 3 8 E 
4 . 6 0 E 
2 . 8 2 E 
1 .87E 
9 . 5 2 R 
8 . 0 6 E 

. 
-
-
-
-

2 . 8 5 E 
1 . 9 4 E 
8 . 8 5 E 
4 . 8 8 E 
3 . 0 0 E 
1 . 9 9 1 
1 .02E 
8 . 0 6 E 

02 
02 
01 
01 
01 
01 
00 
00 

02 
02 
01 
01 
01 
01 
01 
00 

i l O j . 3 
i 7 4 

_ 
-
-
-
-

2 . 8 8 E 
1 . 8 4 E 
8. 38E 
4 . 6 0 E 
2 . 8 2 E 
1 .87E 
9 .53R-
8 . 0 7 E -

_ 
-
-
-
-

2.98T: 
2 . 0 2 E 
9 . 2 4 E 
5. 09E 
3 . 13E 
2 . 08E 
1.06E 
8 . 4 1E-

01 
01 
00 
00 
00 
00 

•01 
•01 

01 
01 
00 
00 
00 
00 
00 

•01 

Table 8 (continued) 

TL 

_ 
-

4 . 0 6 E 
3 . 9 8 K 
3 . 8 2 E 
4 . 0 0 E 
2 . 0 9 E 
7 . 1 2 E 
3 .24E 
1 .74E 
1.04E 
4 . 5 7 E 
3 . 7 4 E 

PD 

_ 
-
-

4 . 0 3 E 
3 . 8 0 E 
3 . 9 6 E 
2 . 2 5 E 
7 . 7 0 E 
3 . 5 1 E 
1 .88F 
1.13E 
4 . 9 6 E 
3 . 7 4 E 

7. 

03 
03 
03 
03 
03 
02 
02 
02 
02 
01 
01 

z 

03 
03 
03 
03 
02 
02 
02 
02 
01 
01 

= 81 

_ 
-

8, 63S 
8 . 4 7 E 
8 . 12E 
8 . 50K 
4 . 4 S E 
1. 51E 
6 . 83E 
S . e i E 
2 . 2 1 ' ; 
9 . 71E 
7 . 9 6 E 

= 82 

_ 
-
-

8 . 6 5 E 
8 . 15E 
8 . 49E 
4 . 8 4 E 
1 .05E 
7 . 53E 
4 . 0 4 E 
2 . 4 2 E 
1 .07E 
8 . 0 4 E 

02 
02 
02 
02 
02 
02 
01 
01 
01 
00 
00 

0 2 
02 
02 
02 
02 
01 
01 
01 
01 
0 0 

T . g s E 
5 . 3 7 F 
5 . 6 7 E 
S.';2F 
5 . 2 2 E 
6 . 14E 
3 . 13E 
1 . C5E 
1*. 76E 
2 . 5 7 F 
1 .55E 
b . 9 3 E 
5 . 7 0 F 

7 . 9 7 F 
' ) .52E 
5 . 3 0 E 
5 . 5 9 F 
5 . 16E 
6 . C8E 
3 . 3 9 E 
1 . 1 4 E 
5 . 1 9 E 
2 . 8 0 E 
1 . 6 9 E 
7 . 5 8 F 
5 . 77F 

03 
03 
03 
03 
03 
03 
03 
0 3 
02 
02 
02 
01 
01 

03 
03 
03 
03 
03 
03 
03 
0 3 
02 
02 
02 
01 
01 

1 . 7 8 " 
1 .20V 
1.27R 
1 .23F 
1 . 17P 
1 . 3 7 ? 
6 .9BE 
2 . 3 4 F 
Loe-; 
5.7UE 
3 . 4 6 E 
1 . 5 5 F 
1 . 2 7 " 

1.79R 
1 . 2 4 F 
1 . 1 9 E 
1 .26E 
1 . 1 6 E 
1 .37E 
7 . 6 2 E 
2 . 5 5 E 
1 .17E 
6 . 3 0 E 
3 . 8 0 E 
1 .71E 
1 .30E 

s 

03 
0 3 
03 
03 
03 
03 
02 
02 
0? 
01 
01 
01 
01 

03 
03 
03 
0 3 
03 
03 
02 
02 
02 
01 
01 
01 
01 

Li 

4 . 6 1 " 
3 . H E 
3 . 28 F 
3 . 1 9 " 
3.n2l-; 
3 . 5 ' ; ^ 
i . a i E 
6 . 0 6 " 
2.7515 
1 . 4 a •? 
8 . ' )5F 
4 . O I F 
3 . 3 C ? 

a.esE 
3 . 2 5 F 
3 . 1 1 E 
3 .28R 
3 .03 ' -
3 . 57 F 
1 . 9 9 S 
6 . 5 9 F 
3 . 0 5 E 
1 .65E 
9 . 9 3 F 
4 . 4 6 E 
3 . 3 9E 

07 
02 
02 
02 
02 
0 2 
02 
01 
01 
01 
OC 
00 
00 

02 
02 
02 
02 
0 2 
02 
02 
01 
01 
01 
00 
00 
00 

Photon 
energy 
(keV) 

12.7''> 
1 4 . 7 3 
14.8=, 
1 5 . 0 0 
1 5 . 1 ? 
1 5 . 4 ' i 
2 0 . 0 0 
3 0.0,1 
40.-^0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
8 5 . 7 7 

1 3 . 1 3 
1 5 . 0 0 
1 5 . 2 4 
1 5 . 1 6 
1 5 . 8 4 
1 5 . 9 7 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
0 8 . 2 6 

BI Z = 83 

1 3 . 5 2 
1 5 . 0 0 
1 5 . 7 5 
1 5 . 8 8 
1 6 . 3 7 
1 6 . 5 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
9 0 . 8 1 

1 3 . 9 1 
1 5 . 0 0 
1 6 . 2 8 
1 6 . 4 1 
1 6 . 9 1 
1 7 . 0 5 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
9 3 . 4 1 

1 4 . 3 1 
1 5 . 0 0 
1 6 . 8 2 
1 6 . 9 6 
1 7 . 4 7 
1 7 . 6 1 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 

-
-
-
-
-

2 . 5 8 E 
1 .85B 
8 . 5 2 E 
4 . 7 2 E 
2 . 9 1 E 
1 . 9 3 E 
9 . 9 3 E -
7 . 3 5 E -

-
-
-
-
-

2 . 7 3 E 
2 .06R 
9 . 6 0 E 
5 . 3 4 E 
3 . 3 0 E 
2 . 2 0 E 
1 .13E 
7 . 8 5 E -

. 
-
-
-
. 

2 . 9 2 E 
2 . 3 2 E 
1 . 0 9 E 
6 . 1 0 B 

01 
01 
00 
00 
00 
00 

•01 
•01 

01 
01 
00 
00 
00 
00 
00 

•CI 

01 
01 
01 
00 

-
-
-
-
-

2 . 8 2 E 
2 . 0 2 E 
9 . 3 3 E 
5 . 1 7 E 
3 , 1 9 E 
2 . 1 2 E 
1 . 0 9 E 
8 . 0 5 E 

_ 
-
-
-
-

2 . 7 8 E 
- 2 . 1 0 E 

9 . 8 1 E 
5 . 4 5 E 
3 . 3 7 E 
2 . 2 5 E 
1 .16E 
8 .DIE 

_ 
-
-
-
-

2 . 7 6 E 
2 . 1 9 E 
1 .04E 
5 . 7 7 F 

02 
02 
01 
01 
01 
01 
01 
00 

02 
02 
01 
01 
01 
01 
01 
00 

02 
02 
02 
01 

-
-
-
-
-

3 . 0 9 E 
2 . 2 1 E 
1 .02E 
5 . 6 5 E 
3 . 4 9 E 
2 . 32E 
1 .19E 
8 . 8 0 E -

. 
-
-
-
-

3 . 17E 
2 . 4 0 E 
1 .12E 
6 . 2 1 E 
3 . 8 4 E 
2 . 5 6 E 
1 .32F 
9 . 1 3 E -

-
-
-
-
-

3 . 2aE 
2 . 6 1 E 
1 .23E 
6 . 8 7 E 

01 
01 
01 
0 0 
00 
00 
00 

•01 

01 
01 
01 
00 
00 
00 
00 

•01 

01 
01 
01 
00 

-
-
-

4 . 0 2 E 
3 . 7 9 E 
3 . 9 3 E 
2 . 4 3 E 
8 . 3 5 E 
3 . 8 1 E 
2 . 0 5 E 
1 .23E 
5 . 4 1 E 
3 . 7 6 E 

PC 

_ 
-
-

4 . 0 0 E 
3 . 7 7 E 
3 . 9 1 F 
2 . 6 1 E 
9 . 0 9 E 
4 . 1 7 E 
2 . 2 5 E 
1 . 3 5 E 
5 . 9 6 E 
3 . 8 3 F 

AT 

_ 
-
-

3 . 9 7 E 
3 . 7 5 F 
3 . 8 7 F 
2 . 7 9 E 
9 . 8 0 E 
4 . 5 1 E 

03 
03 
03 
03 
02 
02 
02 
02 
01 
01 

Z 

03 
03 
03 
03 
02 
02 
02 
02 
01 
01 

Z 

03 
03 
03 
03 
02 
02 

-
-
-

8 . 7 2 E 
8 . 2 3 E 
8 . 53E 
5 . 27E 
1 .31E 
8 . 28E 
4 . 4 5 E 
2 . 66R 
1 .17E 
8 . 17E 

= 84 

_ , 
-
-

8 . 75F 
8 . 2 6 E 
8 . 57R 
5 . 7 2 E 
1.99R 
9 . 1 3 E 
4 . 9 2 E 
2 . 9 5 R 
1.30E 
8 . 38E 

= 85 

-
-
-

8 . 7 9 E 
8 . 3 0 E 
a . 5 7 E 
6 . 18E 
2 . 1 7 E 
9 . 9 8 E 

02 
02 
02 
02 
02 
01 
01 
01 
01 
0 0 

02 
02 
02 
02 
02 
01 
01 
01 
01 
00 

02 
02 
02 
02 
02 
01 

7 . 9 5 F 
5 . 9 6 E 
5 . 2 2 E 
5 . 5 0 E 
5 .C8F 
6 . 0 0 E 
3 . 6 4 F 
1 . 2 3 E 
5 .6CE 
3 . 0 3 E 
1 . 8 3 E 
8 . 2 1 E 
5 . 7 7 E 

7 . 9 3 E 
6 . 4 7 E 
5 . 1 4 E 
5 . 4 1 E 
5 . 0 0 E 
5 . 9 1 E 
3 . 9 2 F 
1 . 3 2 E 
6 .C4E 
3 . 27F 
1 . 9 7 E 
8 . 89E 
5 . 7 7 F 

7 . 8 9 E 
7 . 04E 
5 . 0 6 E 
5 . 33r 
4 . 9 3 E 
5 . 8 5 E 
4 . 2 1 F 
1 . 4 3 E 
6 . 5 4 E 

0 3 
03 
03 
03 
03 
03 
03 
0 3 
02 
02 
02 
01 
01 

0 3 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
01 
01 

03 
03 
03 
03 
03 
03 
03 
0 3 
02 

1 .80E 
1 .35E 
1 . 1 8 E 
1 .25E 
1 . 1 5 E 
1 .36E 
8 . 2 5 E 
2 . 7 8 E 
1 .27E 
6 . 3 6 E 
4 . 14E 
1 . 8 6 E 
1 . 3 1 " 

1 .81E 
1 .48E 
1 . 1 7 E 
1 .24E 
1 . 14E 
1 . 3 5 S 
8 . 9 5 E 
3 . 0 1 E 
1 .38E 
7 . 4 7 F 
4 . 5 1 E 
2 . 0 3 E 
1 . 3 2 " 

1 .82F 
1 .62E 
1 . 1 7 E 
1.23R 
1 .14E 
1 .35E 
9 . 7 1 E 
3 . 2 9 F 
1 . 5 1 E 

03 
03 
03 
03 
0 3 
03 
02 
02 
02 
01 
01 
01 
01 

03 
03 
03 
03 
0 3 
03 
02 
02 
02 
01 
01 
01 
01 

03 
0 3 
03 
03 
0 3 
03 
02 
02 
02 

4.74T' 
3 . 5 5 E 
3 . 11E 
3 . 2 8 ' ! 
3 . 0 3 E 
3 . 5 7 E 
2 . 1 7 E 
7 . 3 0 E 
3 . 3 4 E 
LSO-; 
1 . 0 9 F 
4 . 8 9 E 
3 . 4 4 K 

4.aOF 
3 . 9 1 E 
3 . H E 
3 . 2 8 E 
3 . 0 3 E 
3 . 5 8 E 
2 . 3 7 E 
7 . 9 9 E 
3 . 6 5 F 
1.QSE 
1 . 2 0 F 
5 , 3 8 E 
3 .50K 

4.R7E 
4 . 3 4 F 
3 . 1 2 K 
3 .29?; 
3 . 0 4 F 
3 . 6 1 E 
2 . 6 0 E 
8 . 7 9 E 
4 . 0 3 E 

02 
02 
0 2 
02 
0? 
02 
02 
01 
01 
01 
01 
00 
00 

02 
02 
0 2 
02 
02 
02 
02 
01 
01 
01 
01 
00 
00 

0 2 
02 
0 ? 
02 
02 
02 
02 
01 
01 

13.'^2 
I 5 . n o 
1 5 . 7 5 
1 5 . 8 8 
1 6 . 3 7 
1 6 . 5 0 
7 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
0 0 . 0 0 
9 0 . 8 1 

1 3 . 9 1 
1 5 . 0 0 
1 6 . 2 8 
1 6 . 4 1 
1 6 . 9 1 
1 7 . 0 5 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
9 3 . 4 1 

1 4 . 3 1 
1 5 . 0 0 
1 6 . 8 2 
1 6 . 9 6 
1 7 . 4 7 
1 7 . 6 1 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
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Table 8 (continued) 

Photon 
energy 
(keV) 

LiL-i 
L,M^ 

Z.03 i 7 4 

i j A ' , 
i 7 i i a , 

i3A'4s 

i/32 15 

Photon 
energy 
(keV) 

50 .0 0 
60 .0 0 
3 0 . 0 0 
96.05 

14.72 
15 .00 
17 .38 
17.52 
18.04 
18.18 
2 0 . 0 0 
30 .00 
4 0 . 0 0 
5 0 . 0 0 
60 .00 
8 0 . 0 0 
98 .76 

15 .14 
17 .95 
18 .10 
18.63 
18.78 
20 .00 
10.0 0 
4 0 . 0 0 
50 .00 
6 0 . 0 0 
8 0 . 0 0 

100.00 
101.50 

15.56 
18 .54 
13.69 
19.23 
19.39 
20 .00 
30 .00 
40 .00 
5 0 . 0 0 
60 .00 
8 0 . 0 0 

100.00 
104.30 

15.99 
19.15 
19 .30 
19.85 
20 .00 
20.0 1 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
80.0 0 

100.00 
107.20 

16 .43 
19.76 
19.9 2 
2 0 . 0 0 

3.79F 
2.53E 
1.31E 
P.48E-

_ 
-
-
-
-

3.10E 
2.60E 
1.24E 
6.<»4E 
4.32F 
2.89E 
1.50F 
9 .11E-

-
-
-
-

3.27E 
2.93E 
1.40E 
7 .83E 
4.89E 
3.28F 
1.70E 
1.01E 
9.72F-

-
-
-
-

3.47E 
3.30F 
1.58E 
8.89E 
5.56F 
3.74E 
1.95E 
1.16E 
1.04E 

-
-
-
-

3.73E 
3.73E 
1.80E 
1.02E 
6.39E 
4.30E 
2.25E 
1.34F 
1.13E 

-
-
-
-

00 
00 
0 0 

•01 

01 
01 
01 
00 
CO 
00 
00 

•01 

01 
0 1 
01 
0 0 
00 
00 
00 
00 

- 0 1 

01 
01 
01 
00 
00 
00 
00 
0 0 
00 

01 
01 
01 
01 
00 
00 
00 
00 
00 

3.58F 
2.39E 
1.24E 
8.C2F 

-
-
-
-
-

2.72E 
2.7SE 
1.09E 
6 .09F 
3.79E 
2.54F 
1.31F 
7.99F 

-
-
-
-

2.66E 
2.38E 
1 .14r 
6 .37E 
3.97E 
2.66F 
1,38F 
a . l 9 E 
7 . 90F 

-
-
-
-

2.63F 
2.50F 
1.20F 
6 .73E 
4 .21F 
2.83F 
1.47F 
8.75F 
7.91E 

-
-
-
-

2.59F 
2.60E 
1.25E 
7 .09E 
4 .45E 
2.99E 
1.57F 
9 .31E 
7.a9E 

-
-
-
-

01 
01 
01 
00 

02 
02 
02 
01 
01 
01 
01 
00 

02 
02 
02 
01 
01 
01 
01 
00 
00 

02 
02 
02 
01 
01 
01 
01 
00 
00 

02 
02 
02 
0 1 
01 
01 
01 
00 
00 

4 . 2 6 " 
2.85F 
1.47F 
9 .54E-

_ 
-
-
-
-

3. 36F 
2.82E 
1 .35" 
7.53F 
4 .69E 
3. 14F 
1.62F 
9.88P-

-
-
-
-

3.4 3E 
3 . 0 7 " 
1 .46 " 
8 .21F 
5.12F 
3.43F 
1.78F 
1.06E 
1.02F 

-
-
-
-

3.52F 
3 .34F 
1.60E 
9 .O IF 
5.64E 
3.79E 
1.97E 
1. 17? 
1.06F 

-
-
-
-

3.61E 
3.61E 
1.74E 
9.86F 
6. 18E 
4 .16E 
2 . 18P 
1. 29P 
1.10F 

-
-
-
-

00 
00 
0 0 
0 1 

01 
01 
0 1 
0 0 
0 0 
0 0 
0 0 

•01 

01 
01 
01 
0 0 
0 0 
00 
0 0 
00 
00 

01 
01 
0 1 
0 0 
0 0 
00 
0 0 
0 0 
00 

0 1 
0 1 
01 
0 0 
0 0 
0 0 
0 0 
00 
0 0 

2 .43? 
1.46? 
6 .47? 
3 .84? 

RN 

-
-
-

3.95F 
3.73E 
3 .85? 
3.OOF 
1.06E 
4 .91F 
2 .66F 
1.60? 
7.10? 
1.90? 

"R 

-
-

3.93? 
3 .70? 
3.8 7? 
3.22F 
1.15? 
5 . 3 4 " 
2 .90? 
1 . 7 5 " 
7 .80E 
4 . 14? 
3 .97? 

RA 

_ 
-

3 . 8 9 " 
3.66E 
3.76? 
3 .45? 
1.24? 
5.74E 
3.12? 
1.89? 
8.41E 
4 . 4 7 " 
3 .97F 

AC 

_ 
-

3.84? 
3 .61? 
3.72F 
3.71F 
1.33F 
6 .20? 
3.38? 
2 . 0 5 ? 
9 .16? 
4.88E 
4 . 0 1 ? 

TH 

-
-

3.78F 
3 .72E 

0 ? 
02 
0 1 
01 

Z 

0 3 
03 
03 
03 
03 
0? 
0 2 
02 
0 1 
01 

z 

03 
03 
03 
03 
03 
02 
02 
02 
0 1 
01 
01 

Z 

03 
03 
03 
03 
03 
07 
0 ? 
02 
0 1 
0 1 
01 

Z 

03 
0 3 
03 
03 
0 3 
0 2 
02 
0 2 
0 1 
0 1 
01 

Z 

03 
0 3 

5.33E 
3,23E 
1.43E 
8 . 4 9 ? 

= 86 

-
-
-

8 . 3 2 ? 
8. 33F 
8. f , l? 
6 .70E 
2 .38? 
1 . lOE 
5 .95E 
3.58E 
1.b9E 
a. 73? 

= 87 

_ 
-

8. 86 E 
8. 34E 
8.62E 
7,27E 
2 . 6 0 ? 
1.21? 
6. 55E 
3.95E 
1.76E 
9,35? 
a .95E 

= 83 

. 
-

8 . 3 6 " 
a .33E 
8.57E 
7. 87E 
2 . 8 1 ? 
1.31E 
7 . 12? 
4 . 29? 
1.92? 
1.02E 
9 . 0 4 ? 

= 89 

_ 
-

8 .34? 
8 .30E 
8. 55F 
8.55F 
3 .06F 
1.43E 
7.78E 
4 .71E 
2. 11E 
1.12? 
9 .23F 

= 90 

-
-

8. 79E 
8 .64E 

0 1 
0 1 
01 
0 0 

0 2 
02 
02 
0 2 
0? 
07 
0 1 
01 
0 1 
0 0 

02 
0 2 
02 
02 
0 2 
02 
01 
0 1 
0 1 
0 0 
0 0 

0 2 
0 2 
02 
02 
0 2 
02 
0 1 
0 1 
01 
0 1 
0 0 

0 2 
0 2 
02 
02 
0 2 
02 
01 
0 1 
0 1 
0 1 
0 0 

02 
0 2 

1 . 55F 
2 .15F 
9 .68F 
5 .83F 

7.84E 
7 .47E 
4 .96E 
5 .22F 
4 . 8 4 L 
5 .73E 
4 .43F 
1.52E 
6 .97E 
3.79E 
2 .29E 
1 . C3L 
5.76E 

7 .81F 
4 .a7F 
5 . 13E 
4 .75F 
5.63E 
4 .79E 
1.63F 
7.49E 
4 . 07E 
2.47F 
1.11F 
6.CCF 
5 .76F 

7 .77F 
4 .78F 
5.C3E 
4.67E 
5 . 53E 
5.11E 
1.75F 
8. C3E 
4 .37F 
7.65F 
1.20F 
6 .46E 
5 . 74r 

7 .72E 
4 .68E 
4 .93F 
4 .5eF 
5 .44E 
5 .43F 
1.P7E 
8 .60F 
4 .6aF 
2 .84F 
1.29P 
6 . 9 4 t 
5 .73F 

7 .68F 
4 .58E 
4.P3E 
4 .78E 

02 
0 2 
0 1 
0 1 

03 
03 
0 3 
0 3 
03 
03 
03 
0 3 
02 
0 ? 
0 2 
02 
0 1 

0 3 
03 
03 
03 
03 
03 
0 3 
0 2 
02 
02 
0 2 
0 1 
0 1 

03 
0 3 
03 
03 
03 
0 3 
03 
0 ? 
0 2 
02 
0 2 
0 1 
0 1 

03 
03 
03 
03 
03 
03 
03 
0 2 
02 
02 
0 2 
01 
0 1 

0 3 
03 
03 
0 3 

8 . l a p 
4 .95F 
2 . 2 3 ? 
1.34E 

1.82E 
1.74F 
1.15E 
1.21F 
1 . 12E 
1 .33 r 
1.04F 
3.54E 
1.62F 
a . a i p 
5 .33? 
2 .40F 
1.34E 

1 .93r 
1.14E 
1.70F 
1.11F 
1.3 2E 
1.12F 
3.83E 
1.76F 
9 .54E 
5.73E 
2.61E 
1.41E 
1.35E 

1.84F 
1.13F 
1.19E 
1.1 OE 
1.31F 
1.21E 
4 . 13F 
1.90F 
1.03E 
6 .26F 
2 .8 3? 
1.53F 
1.36E 

1.84? 
1 . 11E 
1.17E 
1.09? 
1.29? 
1.29? 
4 .45E 
2.05F 
1.11E 
6 .76F 
3 .06? 
1.65E 
1 . 1 6 " 

1.a4F 
1.10E 
1.16F 
1.15F 

01 
01 
0 1 
01 

03 
0 3 
0 3 
0 3 
0 3 
33 
03 
02 
02 
01 
01 
0 1 
01 

03 
03 
03 
03 
0 3 
03 
02 
02 
01 
0 1 
0 1 
01 
01 

03 
0 3 
03 
03 
0 3 
03 
02 
0 2 
0 2 
01 
01 
0 1 
01 

03 
0 3 
0 3 
03 
0 3 
0 3 
02 
02 
02 
0 1 
01 
11 
0 1 

03 
0 3 
0 3 
0 3 

2 . 1 9 " 
1 . 3 2 t 
5 .97E 
3 . 5 9 " 

4 . 9 1 " 
4 .6aE 
3 , 1 1 " 
3 .27? 
3.03F 
3.59F 
2 . 8 0 ? 
9 .53F 
4 .37E 
2. 37? 
1.43? 
6 .47F 
3 . 6 1 ! 

4 . 9 7 ? 
3 .10 : : 
3 .26F 
3 . C 7 " 
3 . 5 8 " 
3 .05? 
1.04? 
4 .76F 
2 .59F 
1.57F 
7 .08E 
3.82E 
3 . 6 6 " 

5 .03? 
3 .09C 
3.26E 
3.C2B 
3.58E 
3 .31P 
1.13? 
5 .20E 
2 , 3 3 ? 
1.71? 
7 .75E 
4 . 18? 
3 . 7 2 ? 

5.ORE 
3.08E 
3 . 2 4 " 
3 .OIF 
3 .57E 
3 .57F 
1,23F 
5 .65? 
3 .08E 
1.87? 
a.45F 
4 . 5 7 " 
3 .77? 

5 . 1 4 " 
3 .06F 
3 .23F 
3 .20? 

0 1 
01 
0 0 
0 0 

0 2 
0 7 
0 7 
07 
02 
0 7 
0 7 
0 1 
0 1 
0 1 
01 
0 3 
0 0 

o-" 
0 7 
0 2 
0? 
0 2 
0 ? 
0 7 
0 1 
0 1 
01 
0 0 
00 
0 0 

0 2 
0 2 
02 
02 
0 7 
0 7 
0 7 
01 
0 1 
01 
0 0 
0 0 
0 0 

0 2 
02 
0 7 
02 
0 7 

0 2 
0 2 
0 1 
0 1 
01 
0 0 
00 
0 0 

0 2 
02 
0 2 
0 7 

5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
96 .05 

14 .72 
1 5 . 0 0 
17 .38 
17 .52 
18 .04 
18 .18 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
93 .76 

1 5 . l u 
17 .95 
18 .10 
1 8 . 6 3 
1 8 . 7 8 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

100 .00 
101 .50 

1 5 . 5 6 
1 8 . 5 4 
1 8 . 6 9 
19.2 i 
1 9 . 1 9 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 , 0 0 
6 0 . 0 0 
8 0 . 0 0 

100 .00 
104 .30 

1 5 . 9 9 
19 .15 
1 9 . 3 0 
19 .85 
2 0 . 0 0 
2 0 . 0 1 
1 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 .00 
8 0 . 0 0 

100 .00 
107 .70 

1 6 . 4 1 
19 .7h 
19 .9 - ' 
2 0 . 0 0 
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Table 8 (continued) 

Photon 
energy 
(keV) 

L1L2 
i l 0 2 , 3 

Ly, 
L2M4 

i 7 l 
i3^4,5 

Li 

Photon 
energy 
(keV) 

2 0 . 4 8 
2 0 . 6 5 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 0 . 1 0 

1 6 . 8 6 
2 0 . 0 0 
2 0 . 3 8 
2 0 . 5 5 
2 1 . 1 2 
2 1 . 2 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 3 . 1 0 

1 7 . 3 0 
2 0 . 0 0 
2 1 . 0 3 
2 1 . 1 9 
2 1 . 7 8 
2 1 . 9 5 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 6 . 2 0 

1 7 . 7 5 
2 0 . 0 0 
2 1 . 6 8 
2 1 . 8 6 
2 2 . 4 5 
2 2 . 6 3 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 9 . 3 0 

1 8 . 2 0 
2 0 . 0 0 
2 2 . 3 5 
2 2 . 5 3 
2 3 . 1 4 
2 3 . 3 2 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 2 2 . 4 0 

-
3 . 9 8 E 
2 . 0 4 E 
1 . 1 6 E 
7 . 3 1 E 
4 . 9 3 E 
2 . 5 9 E 
1 . 5 4 ? 
1 . 2 3 E 

_ 
-
-
-
-

4 . 0 9 E 
2 . 2 3 E 
1 . 2 7 E 
8 . 0 0 E 
5 . 4 1 E 
2 . 8 5 E 
1 . 7 0 E 
1 . 2 7 E 

• 
-
-
-
-

4 . 5 4 R 
2 . 6 2 E 
1 . 4 9 E 
9 . 4 6 E 
6 . 4 1 E 
3 . 3 9 E 
2 . 0 3 E 
1 . 4 3 E 

_ 
-
-
-
-

4 . 9 1 E 
3 . 0 1 E 
1 . 7 2 E 
1 . 0 9 E 
7 . 4 3 E 
3 , 9 4 E 
2 , 3 6 E 
1 . 5 6 E 

_ 
-
-
-
-

5 . 5 0 E 
3 . 5 5 E 
2 . 0 4 E 
1 . 3 0 E 
8 . 8 8 E 
4 . 7 2 E 
2 . 8 4 R 
1 . 7 7 E 

0 1 
01 
0 1 
00 
00 
00 
00 
00 

0 1 
0 1 
01 
0 0 
00 
00 
00 
00 

01 
01 
0 1 
00 
0 0 
00 
0 0 
00 

0 1 
01 
01 
0 1 
00 
0 0 
00 
00 

01 
01 
0 1 
0 1 
00 
00 
00 
CO 

-
2 . 5 6 F 
1 . 3 1 E 
7 . 4 8 E 
4 . 7 0 E 
3 . 1 7 E 
1 . 6 7 E 
9 . 9 2 E 
7 . 9 0 E 

_ 
-
-
-
-

2 . 4 3 E 
1 . 3 2 E 
7 . 5 4 E 
4 . 7 6 ? 
3 . 2 2 E 
1 . 7 0 E 
1 . 0 1 F 
7 . 5 7 E 

. 
-
-
-
-

2 . 4 9 E 
1 . 4 4 F 
8 . 1 9 E 
5 . 1 9 P 
3 . 5 2 E 
1 . 8 6 E 
1 . 1 1 E 
7 . 8 3 ? 

_ 
-
-
-
-

2 . 4 8 E 
1 . 5 2 E 
8 . 6 8 F 
5 . 5 2 E 
3 . 7 5 E 
1 . 9 9 E 
1 . 1 9 E 
7 . 8 9 F 

_ 
-
-
-
-

2 . 5 5 E 
1 . 6 5 E 
9 . 4 9 E 
6 . 0 5 ? 
4 . 1 2 E 
2 . 1 9 E 
1 . 3 2 F 
8 . 2 2 E 

02 
02 
0 1 
01 
01 
01 
00 
00 

02 
02 
01 
01 
01 
01 
01 
00 

02 
02 
01 
01 
01 
01 
01 
00 

02 
02 
01 
01 
01 
01 
01 
00 

02 
02 
01 
01 
01 
01 
01 
00 

-
3 . 7 0 E 
1 . 8 9 ? 
1 . 0 8 E 
6 . 7 9 E 
4 . 5 8 E 
2 . 4 0 E 
1 .43R 
1 . 1 4 E 

-
-
-
-
-

3 . 6 4 E 
1 . 9 8 F 
1 . 1 3 ? 
7 . 1 1 E 
4 . 8 1 ? 
2 . 5 3 E 
1 . 5 1 ? 
1 . 1 3 ? 

_ 
-
-
-
-

3 . 8 5 F 
2 . 2 2 ? 
1 . 2 7 F 
8 . 02E 
5 . 4 4 E 
2 . 8 7 E 
1 . 7 2 F 
1 . 2 1 F 

_ 
-
-
-
-

3 . 9 6 E 
2 . 4 2 E 
1 . 3 9 F 
8 , 8 1 ? 
5 . 9 9 E 
3 . 17E 
1 . 9 0 E 
1 . 2 6 E 

_ 
-
-
-
-

4 . 2 2 ? 
2 . 7 2 E 
1 . 5 7 E 
9 . 9 9 ? 
6 . 8 1 ? 
3 . 6 2 ? 
2 . 1 8 ? 
1 . 3 6 E 

01 
01 
01 
00 
0 0 
0 0 
00 
00 

0 1 
01 
0 1 
0 0 
00 
0 0 
00 
0 0 

0 1 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 
00 

0 1 
01 
01 
0 0 
00 
0 0 
0 0 
00 

0 1 
01 
0 1 
0 0 
00 
0 0 
0 0 
00 

3 . 5 4 E 
3 . 6 5 E 
1 . 4 3 E 
6 . 6 7 E 
3 . 6 5 E 
2 . 2 1 E 
9 . 9 4 E 
5 . 3 1 E 
4 . 0 5 E 

PA 

_ 
-
-

3 . 5 9 E 
3 . 3 7 ? 
3 . 4 6 ? 
1 . 4 6 ? 
6 . 8 6 E 
3 . 7 6 E 
2 . 28E 
1 . 0 3 E 
5 . 5 0 E 
3 . 8 8 E 

U 

-
-
-

3 . 4 2 ? 
3 . 2 1 E 
3 . 3 0 ? 
1 . 5 1 ? 
7 . 1 3 E 
3 . 9 2 ? 
2 . 3 9 E 
1 . 0 8 ? 
5 . 7 8 ? 
3 . 8 0 E 

NP 

_ 
-
-

3 . 2 9 ? 
3 . 0 9 E 
3 . 1 5 ? 
1 . 5 7 F 
7 . 4 1 E 
4 . 0 9 E 
2 . 4 9 E 
1 . 1 3 ? 
6 . 0 5 E 
3 . 6 9 E 

PO 

_ 
-
-

3 . 1 5 E 
2 . 9 7 E 
3 . O O F 
1 . 6 1 F 
7 . 6 2 ? 
4 . 2 1 E 
2 . 5 7 E 
1 . 1 6 ? 
6 . 2 4 ? 
3 . 5 4 F 

03 
03 
0 3 
0 2 
02 
0 2 
0 1 
0 1 
0 1 

z 

03 
03 
03 
0 3 
02 
02 
0 2 
02 
01 
0 1 

Z 

03 
03 
03 
03 
02 
02 
0 2 
02 
0 1 
0 1 

7. 

0 3 
03 
03 
03 
02 
02 
0 2 
0 2 
0 1 
0 1 

Z 

0 3 
03 
0 3 
0 3 
02 
02 
02 
02 
01 
0 1 

8 . 24E 
8 . 4 9 E 
3 . 31R 
1 . 5 5 E 
8 . 49E 
5 . 1 4 ? 
2 . 31E 
1 . 2 3 E 
9 . 4 1 ? 

= 9 1 

-
-
-

8 . 4 2 ? 
7 . 9 1 E 
8 . 11? 
3 . 4 3 E 
1 . 6 1 E 
8 . 3 3 E 
5 . 36 R 
2 . 4 1 E 
1 . 2 9 ? 
9 . I I P 

= 9 2 

_ 
-
-

8 . 0 9 R 
7 . 6 1 E 
7 . 8 0 ? 
3 . 5 9 ? 
1 . 6 9 E 
9 . 28R 
5 . 6 5 ? 
2 . 55E 
1 . 3 7 E 
8 . 9 8 ? 

= 9 3 

_ 
-
-

7 . 8 5 ? 
7 . 3 7 E 
7 . 53E 
3 . 7 4 E 
1 . 7 7 ? 
9 . 7 6 E 
5 . 9 4 E 
2 . 6 9 ? 
1 . 44E 
8 . 3 2 E 

= 9 4 

_ 
-
~ 

7 . 6 0 E 
7 . 1 5 ? 
7 . 23E 
3 . 3 8 ? 
1 . 8 4 E 
1 . 0 1 ? 
6 . 1 9 ? 
2 . 8 0 ? 
1 . 50E 
a . 5 4 E 

02 
02 
0 2 
02 
0 1 
0 1 
0 1 
0 1 
0 0 

0 2 
02 
0 2 
0 2 
02 
0 1 
0 1 
01 
01 
0 0 

0 2 
02 
02 
02 
02 
01 
0 1 
01 
01 
0 0 

0 2 
0 2 
02 
0 2 
02 
0 1 
0 1 
0 1 
0 1 
0 0 

0 ? 
02 
0 2 
0 2 
02 
02 
0 1 
01 
01 
00 

4 . a9E 
5 . 3 1 E 
1 . 9 9 F 
9 . 1 5 F 
4 . 9 8 E 
3 . 0 2 F 
1 . 3 7 E 
7 . 4 0 ? 
5 . 6 7 F 

7 . 6 4 E 
4 . 7 3 E 
4 . 50F 
4 , 65E 
4 . 5 1 ? 
5 . 3 4 E 
2 . 17F 
l . C O E 
5 . 4 6 F 
3 . 32E 
1 . 5 1 ? 
8 . 15E 
5 . 8 1 F 

7 . 5 9 E 
5 , 04E 
4 . 4 1 E 
4 . 8 4 F 
4 . 5 0 E 
5 . 3 1 F 
2 . 34F 
1 . C 8 E 
5 . 9 1 ? 
3 . 5 9 F 
1 . 6 3 E 
8 . 8 3 E 
5 . 8 5 F 

7 . 5 4 F 
b . 3 8 E 
4 . 3 1 E 
4 , e 2 F 
4 . 4 9 P 
5 . 2 9 E 
2 . 53F 
1 . 1 7 L 
6 , 4 0 E 
3 , 9 0 E 
1 . 7 7 E 
9 . 6 C E 
5 . 9 1 F 

7 . 4 8 E 
5 . 7 4 E 
4 . 2 2 E 
4 . 7 4 F 
4 . 4 2 F 
5 . 18F 
2 . 6 8 E 
1 . 2 4 E 
6 . 8 0 E 
4 . 14F 
1 . 8 8 E 
1 . 0 2 ? 
5 . 8 5 E 

03 
0 3 
0 3 
0 2 
02 
02 
0 2 
01 
0 1 

0 3 
03 
03 
03 
03 
03 
0 3 
0 3 
02 
02 
0 2 
0 1 
0 1 

03 
03 
03 
03 
03 
03 
03 
0 3 
02 
02 
0 2 
01 
0 1 

0 3 
03 
03 
0 3 
0 3 
0 3 
03 
0 3 
02 
02 
0 2 
0 1 
0 1 

0 3 
03 
0 3 
03 
03 
03 
03 
0 3 
02 
0 2 
0 2 
02 
01 

l . O H E 
1 . 2 7 E 
4 . 7 6 ? 
2 . 19? 
1 . 2 0 ? 
7 . 2 5 E 
3 . 2 8 E 
1 . 7 7 ? 
1 . 36? 

1 . 8 5 E 
1 . 1 4 ? 
1 . 0 9 E 
1 . 1 7 E 
1 . 0 9 E 
1 . 2 9 ? 
5 . 7 4 E 
2 . 4 2 E 
1 . 3 2 ? 
8 . 0 2 E 
3 . 6 4 E 
1 . 9 7 E 
1 . 4 0 E 

1 . 8 5 ? 
1 . 2 3 E 
1 . 0 7 F 
1 . 1 0 ? 
1 . 10? 
1 . 2 9 F 
5 . 7 0 ? 
2 . 6 3 ? 
1 . 4 4 E 
8 . 7 4 ? 
3 . 9 7 E 
2 . 1 5 E 
1 . 4 2 E 

1 . 8 5 E 
1 . 1 2E 
1 . 0 6 F 
1 . 1 8 ? 
1 . 1 0 ? 
1 . 3 0 E 
6 . 2 0 E 
2 . 3 7 E 
1 . 5 7 E 
9 . 5 6 E 
4 . 3 5 E 
2 . 3 5 E 
1 , 4 5 E 

1 . 8 5 E 
1 . 4 2R 
1 . 0 4 E 
1 . 1 7 E 
1 . 0 9 F 
1 . 2 8 E 
5 . 6 1 E 
3 . 0 7 E 
1 . 6 8 E 
1 . 0 2 ? 
4 . 6 4 E 
2 . 5 2 E 
1 . 4 4 E 

0 3 
03 
02 
02 
02 
01 
01 
01 
01 

03 
03 
03 
03 
0 3 
03 
07 
07 
02 
01 
01 
01 
01 

03 
03 
03 
03 
0 3 
03 
02 
02 
02 
01 
0 1 
0 1 
0 1 

03 
03 
03 
0 3 
0 3 
03 
02 
07 
02 
01 
0 1 
01 
0 1 

03 
0 3 
03 
03 
0 3 
0 3 
02 
02 
02 
02 
01 
01 
01 

3.OOF 
3 . 5 5 ? 
1 . 3 3 ? 
6 - 1 2 F 
3 . 3 3 ? 
2 . 0 2 ? 
9 . 1 6 ? 
4 . 9 5 E 
3 . 7 9 ? 

5 . 1 9 ? 
3 . 2 2 ? 
1 . 0 6 ? 
3 . 3 0 ? 
3 . 0 5 ? 
3 . f i 3 ? 
1 . 4 7 ? 
6 . a i F 
3 . 7 2 E 
2 . 2 6 ? 
1 . 0 2 F 
5 . 5 4 ? 
3 . 9 5 ? 

5 . 2 4 E 
3 . 4 8 ? 
3 . 0 4 ? 
3 . 3 4 ? 
3 . 11? 
3 . 6 7 ' 2 
1 . 6 2 ? 
7 . 4 8 ? 
4 . 0 8 ? 
2 . 4 8 ? 
1 . 1 3 ? 
6 . 1 0 F 
4 . 0 4 ? 

5 . 3 1 ? 
3 . 7 9 E 
3 . 0 3 R 
3 . 3 9 ? 
3 . 1 6 E 
3 . 7 2 E 
1 . 7 8 ? 
a . 2 4 E 
4 . 5 1 E 
2 . 7 4 ? 
1 . 2 5 E 
6 . 7 5 E 
4 . 1 6 ? 

5 . 3 4 ? 
4 . 1 0 E 
3 . 0 2 E 
3 . 3 9 ? 
3 . 1 6 E 
3 . 7 0 ? 
1 . 9 1 ? 
8 . 8 3 ? 
4 . 8 6 ? 
2 . 9 6 ? 
1 . 3 4 E 
7 . 2 9 E 
4 . 1 8 E 

02 
02 
02 
0 1 
0 1 
01 
0 0 
0 0 
00 

0 2 
0 7 
0 2 
0 ? 
02 
0 2 
02 
01 
0 1 
01 
0 1 
0 0 
0 0 

0 7 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
01 
0 1 
0 1 
0 1 
0 0 
0 0 

02 
02 
0 2 
02 
0 2 
02 
0 2 
0 1 
0 1 
01 
01 
0 0 
0 0 

02 
0 ? 
0 2 
02 
02 
0 2 
0 2 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

2 0 . 4 8 
2 0 . 6 5 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 0 . 1 0 

1 6 . 8 6 
2 0 . 0 0 
2 0 . 3 8 
7 0 . 5 5 
2 1 . 1 2 
2 1 . 2 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 3 . 1 0 

1 7 . 3 0 
2 0 . 0 0 
2 1 . 0 3 
2 1 . 1 9 
2 1 . 7 8 
2 1 . 9 5 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 6 . 2 0 

1 7 . 7 5 
2 0 . 0 0 
2 1 . 6 0 
2 1 . 8 6 
2 2 . 4 5 
2 2 . 6 3 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 9 . 3 0 

1 8 . 2 0 
2 0 . 0 0 
2 2 . 3 5 
2 2 . 5 3 
2 3 . 1 4 
2 3 . 3 2 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 2 2 . 4 0 
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Table 8 (continued) 

Photon 
energy 
(keV) 

^ 1 ^ 2 , ; 
L,M, 
L»3 

i l 02 ,3 
Lit Lh 

L^N, L3M5 
La. i^2,15 

L^, 
Li 

Photon 
energy 
(keV) 

A1 Z 95 

18.65 
20.0 0 
23 .04 
23.23 
23 .35 
2 4 . 0 4 
30 .00 
40 .0 0 
50 .00 
60.OC 
80 .0 0 

100.00 
125.70 

19.13 
20 .00 
23.76 
23.95 
24.5 8 
24 .77 
30.0 0 
40 .00 
5 0 . 0 0 
6 0 . 0 0 
30.0 0 

100.0 0 
129.00 

-
-
-
-
-

5.96E 
4.07E 
2.35E 
1.51E 
1.03E 
5.48E 
3.30E 
1.94E 

-
-
-
-
-

6.34E 
4.56E 
2.66E 
1.71E 
1.17E 
6 .24E 
3.77E 
2.09E 

01 
01 
01 
0 1 
01 
00 
00 
00 

0 1 
CI 
01 
01 
01 
00 
00 
00 

-
-
-
-
-

2.56F 
1.75P 
1.01F 
6 .46? 
4 .41? 
2.35E 
1.42E 
8.33E 

-
-
-
-
-

2 .49? 
1.79E 
1.C5F 
6.71E 
4,58P 
2.45F 
1.48E 
8 .21F 

02 
02 
02 
01 
01 
01 
01 
00 

02 
02 
02 
01 
01 
01 
01 
00 

-
-
-
-
-

4.35F 
2 .97? 
1.72E 
1.10? 
7 .50? 
4.00E 
2.4 1? 
1.42? 

-
-
-
-
-

4.37E 
3 .14? 
1.83? 
1 .18" 
a. 04? 
4 . 30E 
2.60F 
1.44P 

01 
01 
01 
01 
00 
00 
0 0 
00 

01 
01 
0 1 
01 
00 
00 
0 0 
00 

-
-
-

3.09E 
2.91E 
2 . 9 4 ? 
1.70F 
a . H E 
4.50E 
2 .75F 
1.25E 
6.73F 
3 .56? 

CM 

_ 
-
-

3.03E 
2.84P 
2.86F 
1.73F 
8.57F 
4.77E 
2 .92E 
1.33F 
7.13? 
3 . 5 4 ? 

03 
03 
0 3 
03 
02 
02 
0? 
02 
0 1 
01 

7, 

0 3 
03 
03 
03 
02 
02 
0 2 
02 
0 1 
0 1 

-
-
-

7 . 4 9 ? 
7.06R 
7.14? 
4 . 13? 
1. 97E 
1.09? 
6 . 6 8 " 
3 .04? 
1.64? 
8 .65E 

= 95 

-
-
-

7.41E 
6 . 97E 
7.02? 
4. 37R 
2 . lOE 
1 . 17? 
7 . 15E 
3.26E 
1 . 75E 
3.67R 

0 ? 
0 2 
02 
0 2 
02 
02 
0 1 
0 1 
0 1 
0 0 

0 2 
02 
02 
0 2 
0 2 
0 2 
0 1 
01 
01 
0 0 

7.42? 
6 . 16F 
4 .12F 
4 .65F 
4 . 34E 
5 . C8F 
2.84F 
1.32? 
7.22E 
4 .40P 
2 .00E 
1.C3F 
5 .79F 

7 . 36F 
6.57F 
4.03E 
4 .54F 
4 .24E 
4 .96F 
3. OOF 
1.4CE 
7.67E 
4.67E 
2 . 13E 
1 . 16E 
5 .75F 

0 3 
03 
03 
0 3 
03 
03 
03 
0 3 
02 
02 
0 2 
02 
01 

0 3 
03 
03 
03 
03 
0 3 
03 
0 3 
02 
02 
0 2 
02 
0 1 

1.84F 
1.53C 
1.02R 
1.15? 
1.03E 
1.25E 
7.04E 
3.77E 
1.79E 
1.09? 
4 .96E 
2 .69? 
1 . 4 4 " 

1.84E 
1.64E 
1.01? 
1.1 3E 
1.06C 
1.24? 
7 .51? 
3.49E 
1.92E 
1.17? 
5.32R 
2 . 8 9 ? 
1.44E 

03 
03 
03 
03 
0 3 
03 
02 
0 7 
02 
02 
0 1 
01 
01 

03 
0 3 
03 
03 
03 
03 
0? 
02 
02 
02 
01 
01 
0 1 

5 .39? 
4 .47E 
3.00E 
3 .38? 
3 .15? 
3 .69E 
2 .06? 
9.59E 
5 .25? 
3 . 2 0 " 
1.45E 
7 . 8 8 ? 
4 . 2 1 " 

5 .44? 
4 . 8 5 ? 
2 . 9 7 ? 
1 . 3 5 " 
3.13F 
3.66E 
2 .22? 
1.03E 
5 .66E 
3.45E 
1.57E 
8 .53E 
4 . 2 5 ? 

02 
0 2 
0 2 
02 
02 
0 2 
0 2 
0 1 
0 1 
01 
01 
0 0 
0 0 

02 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 1 
01 
0 1 
00 
0 0 

18.65 
2 0 . 0 0 
73 .04 
2 3 . 2 3 
2 3 . 8 5 
24 .04 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
bO.OO 
8 0 . 0 0 

100.00 
125 .70 

19 .13 
2 0 . 0 0 
23 .76 
23 .95 
7 4 . 5 8 
2 4 . 7 7 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

100.00 
129 .00 

BK Z 97 

1 9 . 6 0 
2 0 . 0 0 
2 4 . 4 8 
2 4 . 6 8 
2 5 . 3 2 
2 5 . 5 3 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 3 2 . 4 0 

2 0 . 0 0 
2 0 . 0 7 
2 5 . 2 2 
2 5 . 4 2 
2 6 . 0 8 
2 6 . 2 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 3 5 . 8 0 

-
-
-
-
-

6 . 7 1 E 
5 . 0 6 ? 
2 . 9 9 E 
1 .92E 
1.31E 
7 . 0 6 E 
4 . 2 7 E 
2 . 2 4 E 

_ 
-
-
-
-

7 . 0 7 E 
5 . 6 0 P 
3 . 3 3 E 
2 . 1 5 E 
1 .47E 
7 . 9 5 E 
4 . 8 2 E 
2 . 3 8 E 

01 
01 
01 
01 
01 
00 
00 
00 

01 
01 
01 
01 
01 
00 
00 
00 

-
-
-
-
-

2 . 4 1 E 
1 .82E 
1 .07E 
6 . 9 0 E 
4 . 7 2 E 
2 . 5 4 F 
1 .54E 
8 . 0 4 E 

_ 
-
-
-
-

2 . 3 3 E 
1 .84E 
1 .10E 
7 . 0 7 F 
4 . 8 6 E 
2 . 6 2 F 
1 . 5 9 F 
7 . 8 5 E 

02 
02 
02 
01 
01 
01 
01 
00 

02 
02 
02 
01 
01 
01 
01 
00 

-
-
-
-
-

4 . 3 5 E 
3 . 2 9 F 
1 .94E 
1. 25P 
8 . 5 3 F 
4 . 5 a E 
2 . 7 8 F 
1 .45E 

_ 
-
-
-
-

4 . 3 3 E 
3 . 4 3 E 
2 . 0 4 F 
1.32R 
9 . 0 4 E 
4 . 8 7 E 
2 . 9 6 F 
1 . 4 6 ? 

01 
01 
01 
01 
00 
00 
00 
00 

01 
01 
01 
01 
00 
00 
00 
00 

-
-
-

2 . 9 5 E 
2 . 7 8 F 
2 . 8 0 F 
1 .88E 
9 . 0 9 F 
5 . 0 7 ? 
3 . 1 2 F 
1 .43E 
7 . 7 2 E 
3 . 5 5 F 

OF 

• 
-
-

2 . 8 8 E 
2 . 7 1 E 
2 . 7 2 F 
1 .95E 
9 . 5 6 E 
5 . 3 5 E 
3 . 3 0 F 
1 .51E 
8 . 1 9 E 
3 . 5 1 ? 

03 
03 
03 
03 
02 
02 
02 
02 
01 
01 

Z 

03 
03 
03 
03 
02 
02 
02 
02 
01 
01 

-
-
-

7 . 3 0 E 
6 . 86E 
6 . 9 1 F 
4 . 6 3 E 
2 . 2 4 ? 
1 . 2 5 ? 
7 . 7 1 ? 
3 . 53E 
1 . 9 1 ? 
8 . 7 7 ? 

= 98 

• 
-
-

7 . 17E 
6 . 7 6 E 
5 .77R 
4 . 8 7 E 
2 . 3 8 E 
1.33E 
8 . 2 1 E 
3 .76R 
2 . 0 4 E 
8 . 76E 

0 2 
02 
02 
02 
02 
02 
01 
01 
01 
00 

02 
02 
02 
02 
02 
02 
01 
01 
01 
00 

7 . 2 8 F 
6 . 8 2 F 
3 . 9 2 E 
4 . 4 2 F 
4 . 13E 
4 . 82F 
3 . 16E 
1 .47E 
3 . C7E 
4 . 9 2 F 
2 . 2 4 E 
1 .22E 
5 . 6 6 F 

7 . 19E 
7 . 19E 
3 . 8 1 F 
4 . 3 0 E 
4 , 02E 
4 . 6 9 E 
3 . 3 2 E 
1 . 5 5 F 
8 . 5 3 E 
5 . 2 0 E 
2 . 3 8 E 
1 . 2 9 E 
5 . 6 0 F 

03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
01 

03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
01 

1 . 8 3R 
1 . 7 2E 
9 .86R 
1 . 1 1 ? 
1 . 0 4 E 
1 . 2 1 E 
7 . 9 4 E 
3 . 7 0 ? 
2 . 0 3 E 
1 .24E 
5 . 6 4 E 
3 . 0 6 P 
1 . 4 2 ? 

1 .82E 
1 .82E 
9 . 6 3 E 
1 .09E 
1 . 0 2 F 
1 . 19E 
8 . 4 0 P 
3 . 9 3 E 
2 . 1 6 E 
1 .32E 
6 . 0 1 E 
3 . 2 6 E 
1 .42E 

03 
03 
02 
03 
03 
03 
02 
02 
02 
02 
01 
01 
01 

03 
03 
02 
03 
03 
03 
02 
02 
02 
02 
01 
01 
01 

5 . 4 7 E 
5 . 1 3 E 
2 . 9 4 F 
3 . 3 2 ? 
3 . 1 0 E 
3 . 6 2 F 
2 . 3 7 B 
1 .11E 
6 . 0 7 E 
3 . 7 0 ? 
1 . 6 9 ? 
9 . 1 5 E 
4 . 2 5 E 

5 . 4 9 E 
5 . 4 9 ? 
2 . 9 1 ? 
3 . 2 9 F 
3 . 0 7 F 
3 . 5 9 ? 
2 . 5 4 E 
1 .19E 
6 . 5 2 E 
3 . 9 a E 
i .a2E 
9 . 8 6 E 
4 . 2 8 ? 

02 
02 
0 ? 
07 
02 
02 
02 
02 
01 
01 
01 
0 0 
00 

02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
00 
00 

1 9 . 6 0 
2 0 . 0 0 
2 4 . 4 8 
2 4 . 6 8 
2 5 . 3 2 
2 5 . 5 3 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 

1 0 0 . 0 0 
1 3 2 . 4 0 

2 0 . 0 0 
2 0 . 0 7 
2 5 . 2 2 
2 5 . 4 2 
2 6 . 0 8 
2 6 . 2 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 0 , 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 3 5 . 8 0 
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2 0 . 5 5 
2 5 . 9 9 
2 6 . 2 0 
2 6 . 8 7 
2 7 . 0 8 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 

7.47E 01 2.25E 02 4.31E 01 
6 .23E 01 1.88R 02 3.60E 01 
3.72E 01 1.12E 02 2 .15F 01 
2.41E 01 7.26E 01 1.39E 01 

-
-

2 . 8 1 E 
2 . 6 5 E 
2 . 6 6 e 
2 . 0 5 E 
1 . 0 1 E 
5 . 7 0 R 

03 
03 
03 
03 
0 3 
02 

-
-

7 . a7E 
6 . 6 6 E 
6 . 6 8 E 
5 . 1 5 E 
2 . 55E 
1 .41E 

02 
02 
02 
02 
02 
02 

7 . 1 0 E 
3 .7CL 
4 . 18E 
3 . 90F 
4 . 5 7 E 
3 . 4 9 F 
1 .64E 
9.OOF 

03 
03 
03 
03 
03 
03 
03 
02 

1 . 8 1 ? 
9 . 4 1 ? 
1 .06B 
9 . 9 4 ? 
1 . 1 6 E 
8 . 8 9 E 
4 . 1 7 F 
2 . 2 9 E 

03 
02 
03 
02 
03 
02 
02 
02 

5 . 5 3 ? 
2 . 8 8 ? 
3 . 2 5 E 
3 . 0 4 E 
3 . 5 6 E 
2 . 7 2 ? 
1 . 2 7 ? 
7 . O I F 

02 
02 
02 
02 
02 
02 
02 
01 

2 0 . 5 5 
2 5 . 9 9 
2 6 . 2 0 
2 6 . 8 7 
2 7 . 0 8 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
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Table 8 (continued) 

Photon 
energy 
(keV) 

L,M3 

Lh Lit 
L^Mt 

Lh 
L^Nt 
i 7 i La, 

i3^4,5 
i^2,15 

i 3 ^ 1 
Li 

Photon 
energy 
(keV) 

6 0 . 0 0 1.b6E 01 5.00E 01 9 .56? 00 
80 .00 8.96E 00 2.70E 01 5.17E 00 

100.00 5 .46E 00 1.65F 01 3.15F 00 
139.30 2.55E 00 7 .68F 00 1.47? 00 

3.52E 02 8 .34? 01 
1.62? 02 4 . 0 7 F 01 
8 .81? 01 2 . 21? 01 
3.54E 01 S.aSE 00 

5 .50E 
2.51F 
1.37E 
5 .54F 

02 
0 2 
0 2 
0 1 

1.40? 
6 .40? 
3.48P 
1.41E 

02 
01 
01 
01 

4 . 2 8 ? 
1.96E 
1.06P 
4.31E 

0 1 
0 1 
0 1 
0 0 

6 0 . 0 0 
8 0 . 0 0 

100 .00 
119,30 

FM = 100 

2 1 . 0 4 
2 6 . 7 7 
2 6 . 9 9 
2 7 . 6 7 
2 7 . 8 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 4 2 . 9 0 

2 1 . 5 3 
2 7 . 5 8 
2 7 . 8 0 
2 8 . 5 0 
2 8 . 7 3 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 4 6 . 6 0 

-
-
-
-

7 . 9 2 E 
7 . 0 0 E 
4 . 1 8 ? 
2 . 7 0 E 
1 .87E 
1 .01E 
6 . 1 9 E 
2 . 7 3 ? 

_ 
-
-
-

8 . 3 2 E 
7 . 7 9 E 
4 . 6 6 E 
3 . 0 2 E 
2 . 0 9 E 
1 .14E 
6 . 9 6 E 
2 , 9 1 E 

01 
01 
01 
01 
01 
01 
00 
00 

01 
01 
01 
01 
01 
01 
00 
00 

-
-
-
-

2 . 1 8 E 
1 . 9 3 F 
1 .15E 
7 . 4 4 E 
5 . 1 4 E 
2 . 7 9 ? 
1 . 7 0 E 
7 . 5 2 E 

_ 
-
-
-

2 . 0 9 E 
1 .96E 
1 . 1 7 E 
7 . 5 8 P 
5 . 2 6 F 
2 . 8 6 F 
1 .75E 
7 . 3 1 E 

02 
02 
02 
01 
01 
01 
01 
00 

02 
02 
02 
01 
01 
01 
01 
00 

-
-
-
-

4 . 2 8 ? 
3 . 7 9 F 
2 . 2 6 ? 
1 .46F 
1 . 0 1 ? 
5 . 4 9 E 
3 . 3 5 ? 
1 .48F 

. 
-
-
-

4 . 2 2 E 
3 . 9 5 E 
2 . 3 6 E 
1 . 5 3 ? 
1 . 0 6 ? 
5 . 7 7 E 
3 . 5 3 F 
1 .48E 

01 
01 
01 
01 
01 
00 
00 
00 

01 
01 
01 
01 
01 
00 
00 
00 

-
-

2 . 7 6 ? 
2 . 6 1 E 
2 , 6 1 E 
2 . 1 6 ? 
1 . 0 3 F 
6 . 0 8 ? 
3 . 7 7 E 
1 . 7 4 ? 
9 .50R 
3 . 5 7 E 

_ 
-

2 . 7 1 ? 
2 . 5 6 ? 
2 . 5 5 E 
2 . 2 9 ? 
1 . 1 4 ? 
6 . 4 4 ? 
4 . 00? 
1 . 8 6 ? 
1 .01E 
3 . 5 7 ? 

03 
0 3 
03 
03 
03 
02 
02 
02 
01 
01 

z 

03 
03 
03 
03 
0 3 
02 
02 
02 
02 
01 

-
-

6 . 9 9 E 
6 . 6 0 E 
6 . 6 1 E 
5 . 4 8 ? 
2 . 73E 
1 . 5 4 ? 
9 . 53E 
4 . 4 1 R 
2 . 4 1 E 
9 . 0 4 ? 

= 101 

. 
-

6 . 9 2 E 
6 . 5 3 ? 
6 . 5 1 ? 
5 . 3 4 E 
2 . 9 2? 
1.&4E 
1 .02E 
4 . 7 4 E 
2 . 5 9 E 
9 . HE 

02 
0 2 
02 
02 
02 
02 
01 
01 
01 
00 

02 
02 
02 
02 
0 2 
02 
02 
01 
01 
00 

7 . 0 0 E 
3 . 5 9 E 
4 . 0 5 E 
3 . 7 9 E 
4 . 4 2 F 
3 . 6 6 E 
1 .72F 
9 . 4 3 E 
5 . 7 6 E 
2 . 6 4 E 
1 . 4 4 E 
5 . 4 3 E 

6 . 9 0 F 
3 . 4 7 E 
3 . 9 2 E 
3 . 6 7 F 
4 . 2 9 E 
3 . 8 4 ? 
i .aoE 
9 . 9 0 E 
6 . C6E 
2 . 7 8 E 
1 . 5 1 E 
5 . 3 5 E 

03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
01 

0 3 
03 
03 
03 
03 
03 
03 
0 2 
02 
02 
02 
01 

1 .79R 
9 . 1 8 F 
1 . 0 4 E 
9 . 7 0 E 
1 .13R 
9 . 3 8 E 
4 . 3 9 E 
2 . 4 1 E 
1 . 4 7 E 
6 . 7 5 ? 
3 . 6 7 ? 
1 . 3 9 E 

1 .78E 
8 . 9 4 ? 
1 . 0 1 E 
9 . 4 4 E 
1 . lOE 
9 . 8 8 E 
4 . 6 3 E 
2 . 5 5 E 
1 . 5 6 E 
7 . 15R 
3 . 8 9 " 
1 . 3 8 E 

03 
02 
03 
02 
03 
02 
02 
02 
02 
01 
01 
01 

03 
02 
03 
02 
0 3 
02 
02 
02 
02 
01 
01 
01 

5 . 5 4 E 
2 . a 4 E 
3 . 2 1 E 
3 . 0 0 ? 
3 . 5 0 E 
2 . 9 0 ? 
1 . 3 6 E 
7 . 4 6 ? 
4 . 5 6 E 
2 . 0 9 E 
1 . 14F 
4 . 3 0 E 

5 . 5 5 ? 
2 . 7 9 F 
3 . 1 5 E 
2 . 9 5 E 
3 . 4 5 E 
3 . 0 9 E 
1 . 4 5 ? 
7 . 9 6 E 
4 . 8 7 ? 
2 . 2 3 ? 
1 .22E 
4 . 3 1 R 

02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
00 

02 
0 2 
02 
02 
02 
02 
02 
01 
01 
01 
01 
00 

2 1 . 0 4 
2 6 . 7 7 
2 6 . 9 9 
2 7 . 6 7 
2 7 . 8 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 4 2 . 9 0 

2 1 . 5 3 
2 7 . 5 8 
2 7 , 8 0 
2 3 . 5 0 
2 8 . 7 3 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 4 6 . 6 0 
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ORNL-DWG 77-2n91R 

X—ray Production Cross Sections 

"T 1 1 r—1—I—I—I—p 
10 

Photon Energy (keV) 

Fig . 6 
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ORNL-DWG 77-21192R 

X—ray Production Cross Sections 

L, - M, 

Photon Energy (keV) 

F i g , 7 
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ORNL-DWG 77-2n93R 

X—ray Production Cross Sections 

Photon Energy (keV) 

F i g . 8 
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ORNL-DWG 77-2n94R 

X—ray Production Cross Sections 

L 2 - M, 

Photon Energy (keV) 

F i g . 9 
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ORNL-DWG 77-2n95R 

X-ray Production Cross Sections 

L. - N , 

"T 1 1 1—I 1 -

10 
Photon Energy (keV) 

100 -' r 
200 

Fig . 10 
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ORNL-DWG 77-21196R 

X - r a y Production Cross Sections 

rio 

Photon Energy (keV) 

F i g . 11 
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ORNL-DWG 77-2n97R 

X—ray Production Cross Sections 

L3 - N,3 L/? 2,15 

10 -

rio 

- I 1 I I—1—1—r- - ' " I — 
200 

10' 

•10^ 

10̂  

•10" 

r i o " 

•10" 

Photon Energy (keV) 

F i g . 12 

100 
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ORNL-DWG 77-21198R 

X—ray Production Cross Sections 

L 3 - M, 

Photon Energy (keV) 

F i g , 13 
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Table 9 /T-shell x-ray fluorescence cross sections arranged in sequence by fluorescent x ray 

Values are in units of barns/atom See Figs 14 to 17 for graphic representation 

(a) Ka,{KL^)xx^y 

Photon energy (keV) 

Z 1 ,00 2 . 0 0 3 . 0 0 U.OO 5 . 0 0 6 . 0 0 8 . 0 0 1 0 . 0 0 Z 

5 B 
6 C 
7 N 
8 0 
9 F 

10 N? 
11 NP 
12 m 
13 AI. 
14 ST 

15 P 
16 S 
17 CI 
18 AR 
19 K 

20 CA 
21 SC 
2 2 TI 
23 V 
24 CR 

25 HN 
26 FE 
27 CO 
28 NI 
29 CM 

2 . 
7 . 
2 . 
6 . 
1. 

2 . 

39 E 
8 6 ? 

, 53E 
,39E 
,45E 

63F 

01 
01 
02 
02 
03 

03 

3 . 
1 . 
3 . 
9 . 
2 . 

4 . 
8 . 
1. 
? . 
3, 

09E 
0 7 ? 

, 5 4 ? 
66E 

, 3 3 ? 

, 43F 
, 31F 
, 4 4 ? 
,38E 
,81E 

00 
01 
CI 
01 
C2 

02 
02 
03 
03 
C3 

8 . 
3 . 
1 . 
3 . 
7 . 

1. 
2 . 
4 , 
8 . 
1. 

2 . 
3, 

.9PE-
, 18E 
,11F 
,01E 
,43E 

, 41|E 
, 77E 
,92F 
,34E 
,35F 

,09E 
, 13E 

4 . 5 7 E 

•01 
00 
01 
0 1 
01 

02 
02 
02 
02 
03 

03 
0 3 
03 

3 . 6 7 r -
1 . 32P 
4 . 6 5 ? 
1 . 2 8 t 
3 . 2 2 E 

6 . 35? 
1 .24 ' -
2 . 2 2 ? 
3 . 8 2 ? 
6 . 7 7 " 

9 . 8 5 F 
1 .49F 
2 . 2 0 ? 
3 . 19S 
4 . 4 5 ? 

•01 
00 
00 
01 
01 

01 
02 
02 
02 
02 

02 
03 
03 
03 
03 

i . a i E ^ 
5 . 6 2 E -
2 . 3 6 E 
6 . 5 7 ? 
1 .66E 

3 . 3 1 E 
6 . 5 0 F 
1 . 1 8 ? 
7 . 0 5 E 
3 . 3 9 ? 

5 . 3 a s 
a . 2 2 E 
1 . 2 2 P 
1 .79E 
2 . 5 0 E 

3 . 4 2 " 
4 . 5 9 E 
5 . 9 8 E 

-01 
-01 
00 
00 
01 

01 
01 
02 
02 
02 

02 
02 
03 
03 
03 

03 
03 
03 

1 . 0 1 ? -
3 . 7 4 E -
1 . 3 4 P 
3 . 7 7 E 
9 . 6 1 E 

1 . 9 3 " 
3 . 8 2 ? 
6 . 9 8 ? 
1 .22E 
2 . 03E 

3 . 2 4 ? 
4 . 9 9 ? 
7 . 4 7 ? 
1 . 10E 
1 , 5 5 ? 

2 . 12E 
7 . 883 
3 . 8 0 ? 
4 . 9 5 E 
6 . 2 5 E 

•01 
•01 
00 
00 
00 

0 1 
01 
0 1 
02 
02 

02 
02 
02 
03 
03 

03 
03 
03 
03 
03 

4 . 0 2 E -
1 .50E-
5 . 4 7 F -
1 .55E 
4 . 0 0 E 

8 . 1 1 F 
1 .62E 
3 . 0 0 E 
5 . 2 8 E 
8 . 8 9 E 

1 .43E 
2 . 2 2 E 
3 . 3 6 E 
4 . 9 9 E 
7 . H E 

9 . a 4 E 
1 .34E 
1 . 7 9 ? 
2 . 3 5 E 
3 . 0 8 E 

3 . 9 2 E 
4 . 8 9 E 
5 . 9 8 E 

-02 
•CI 
-01 
CO 
00 

00 
01 
01 
01 
01 

02 
02 
C2 
02 
02 

02 
03 
03 
03 
03 

03 
03 
03 

1 . 9 5 F -
7 . 3 6 F -
2 . 7 0 ? -
7 . 7 4 E -
2 . 0 1 " 

4 . 1 0 E 
8 . 2 6 ? 
1 .54E 
2 . 7 3 ? 
4 . 6 3 " 

7 . 5 1 E 
1 . 1 7 ? 
1 . 7 8 ? 
2 . 6 7 ? 
3 . 8 2 ? 

5 . 3 2 ? 
7 . 3 0 E 
9 - 7 8 ? 
1 .29E 
1 .70E 

2 . 1 8 ? 
2 . 7 4 ? 
3 . 4 1 F 
4 . 1 8 E 
5 . 0 5 " 

•02 
•02 
•01 
•01 
00 

00 
00 
01 
01 
01 

01 
02 
02 
02 
02 

02 
02 
02 
03 
03 

03 
03 
03 
03 
03 

5 B 
6 C 
7 N 
8 0 
9 F 

10 NF 
11 NA 
12 MG 
13 AL 
14 SI 

15 ° 
16 5 
17 CL 
18 AP 
19 K 

20 CA 
21 SC 
22 TI 
23 V 
24 CH 

25 IN 
26 FE 
27 CO 
28 NT 
2 9 CU 

3C 7N 5 . 9 9 ? 03 30 ZN 
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z 

5 8 
6 C 
7 N 
8 0 
9 F 

10 HE 
11 HA 
12 HG 
13 AL 
14 SI 

15 P 
16 S 
17 CL 
18 AB 
19 K 

20 CA 
21 SC 
22 TI 
23 V 
24 CR 

25 n'i 
26 FE 
27 CO 
28 NT 
29 CO 

30 ZN 
31 f-.A 
32 GE 
33 AS 
34 SE 

35 PP 
36 KR 
37 RR 
38 SF 
39 y 

40 ZR 
41 NB 
4 2 BO 
43 TC 
44 RO 

45 RH 
46 PD 
47 AG 
48 CD 
49 IN 

50 SN 
51 SB 
52 TE 
53 I 
54 XE 

55 CS 
56 BA 
57 LA 
58 CE 
59 PR 

60 HD 
61 PH 
62 sn 
63 EO 
64 GD 

2 0 . 0 0 

1 . 9 9 E -
7 . 7 1 E -
2 . 90E-
8 . 5 1 E -
2 . 2 5 E -

4 . 7 0 E -
9 . 6 6 E -
1 .83E 
3 . 3 1 F 
5 . 7 1 E 

9 . 4 3 E 
1 . 5 0 E 
2 . 32E 
3 . 5 2 E 
5 . 1 3 E 

7 . 2 5 F 
1 .01E 
1 .38E 
1 .85E 
2 . 4 7 F 

3 . 2 2 ? 
4 . 1 IE 
5 . 18F 
6 . 4 3 E 
7 . 9 2 E 

9 . 6 2 E 
1 . 1 5 ? 
1 .35E 
1 . 5 7 E 
1 .82E 

2.C9E 
2 . 3 9 E 
2 . 7 0 E 
3 . 0 3 E 
3 . 3 6 E 

3 . 7 2 E 
4 . 11E 
4 . 4 3 E 

1 

•03 
•03 
•02 
•02 
•01 

•01 
•01 
00 
00 
00 

00 
01 
01 
01 
01 

01 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
03 
03 
03 
03 

03 
03 
03 
03 
03 

03 
03 
03 

30.OC 

5 . 1 5 F -
2 . 0 2 F -
7 . 6 9 E -
2 - 2 8 F -
6 . 1 2 E -

1 . 2 9 E -
2 . 6 7 E -
5 . 1 1 E -
9 . 3 1 F -
1 .62E 

2 . 7 0 E 
4 . 32E 
6 . 7 4 E 
1 . 0 3 E 
1 .52E 

2 . 16E 
3 . 0 4 E 
4 . 1 6 E 
5 . 6 4 ? 
7 . 5 8 E 

9 . 9 3 E 
1 .28E 
1 .62E 
2 . 03E 
2 . 5 2 E 

3 . 0 7 E 
3 . 7 1 E 
4 . 3 8 ? 
5 . 1 3 E 
5 . 9 7 F 

6 . 9 1 E 
7 . 9 3 E 
9 . 0 3 ? 
1 .02E 
1 .14E 

1 . 2 8 ? 
1 . 4 2 1 
1 . 5 8 F 
1 .74E 
1 .91E 

2 . 0 9 E 
2 . 2 6 E 
2 . 4 4 E 
2 . 6 3 E 
2 . 8 4 F 

3 . 0 8 E 

1 

•04 
•03 
•03 
•02 
•02 

•01 
•01 
•01 
•01 
00 

CO 
00 
CO 
01 
01 

01 
01 
01 
CI 
01 

01 
02 
02 
02 
02 

02 
02 
C2 
02 
02 

C2 
02 
02 
03 
03 

03 
0 3 
C3 
03 
03 

C3 
03 
C3 
03 
03 

03 

4 0 . 0 0 

1 .97E-
7 . 7 7 F -
2 . 9 8 E -
8 . 8 9 E -
2 . 4 0 E -

5 , 0 8 E -
i.oeE-
2,C4E-
3 . 7 4 E -
6 . 5 5 E -

1 .10E 
1 .76E 
2 . 7 7 E 
4 , 2 6 E 
6 . 2 8 E 

8 . 9 9 E 
1 . 2 7 E 
1 .75E 
2 . 3 8 E 
3 . 2 1 E 

4 . 2 3 E 
5 . 4 6 E 
6 . 9 6 E 
8 . 7 5 E 
1.C9F 

1 . 3 4 E 
1 . 6 2 E 
1 .92E 
2 . 2 e E 
2 . 6 4 E 

3.C7E 
3 . 5 4 E 
4 .C4E 
4 . 5 S E 
5 . 1 5 E 

5 . 8 1 E 
6 . 4 8 E 
7 . 2 2 E 
7 . 9 7 E 
a . 7 6 E 

9 . 6 2 E 
1 .05E 
1 .14E 
1 .24E 
1 . 3 5 E 

1 , 4 5 E 
1 . 5 6 E 
1 .66E 
1 .77E 
1-89E 

2 . 0 1 E 
2 . 1 4 E 
2 . 2 7 E 

•04 
•04 
•03 
•03 
•02 

-02 
•01 
•01 
•01 
•01 

00 
00 
00 
00 
0 0 

0 0 
01 
01 
01 
01 

01 
01 
01 
01 
0 2 

02 
02 
02 
02 
0 2 

02 
02 
02 
02 
02 

02 
0 2 
02 
02 
02 

02 
0 3 
0 3 
03 
0 3 

03 
03 
0 3 
03 
0 3 

0 3 
03 
03 

Table 9 (continued) 

(a) A:a,{Xi3)xray 

Photon energy (keV) 

5 0 . 0 0 

9 . 3 0 E -
3 . 6 9 E -
1 . 4 2 ? -
4 . 2 6 ? -
1 . 1 6 ? " 

2 . 4 6 E -
5 . 15E-
9 . % E -
1 .S3E-
3 . 2 2 ? -

5 . 4 2 ? -
8 . 7 5 E -
1 . 3 8 ? 
2 . 12E 
3 . 15E 

4 . 5 2 E 
6 . 4 0 S 
8 . 8 4 E 
1 . 2 1 ? 
1 . 64? 

2 . 16E 
2 . 8 0 ? 
3 . 5 8 E 
4 . 5 1 E 
5 . 6 4 ? 

6 . 9 4 E 
8 . 4 2 ? 
1 . 0 0 ? 
1 . 18? 
1 . 38? 

1 .62E 
1 .87E 
2 . 1 4 S 
2 . 4 4 E 
2 , 7 4 E 

3 . 10? 
3 , 4 7 E 
3 . 8 7 E 
4 . 2 9 E 
4 . 7 3 E 

5 . 2 1 E 
5 . 7 1 E 
6 . 2 3 E 
6 . 7 9 ? 
7 . 3 6 E 

7 . 9 5 E 
8 . 5 6 ? 
9 . 19? 
9 . 8 7 E 
1.C6E 

1 .13E 
1 .20E 
1 .28E 
1 . 3 5 E 
1 .43E 

1 . 5 1 E 
1 .59E 
1 .69E 
1 .78E 

•05 
•04 
•03 
•03 
•02 

•02 
•02 
•02 
•01 
•01 

•01 
-01 
00 
00 
00 

00 
00 
OC 
01 
01 

01 
01 
01 
01 
01 

01 
01 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

0 2 
02 
02 
02 
02 

02 
02 
02 
02 
03 

03 
03 
03 
03 
0 3 

03 
03 
0 3 
03 

6 0 . 0 0 

5 . 0 4 ? -
2 . 0 1 E -
7 . 7 6 E -
2 . 3 4 E -
6 . 3 6 E -

1.36E^ 
2 . 8 5 E -
5 . 5 3 E -
1 .02E-
i.ao?^ 

3 .03E^ 
4 . 9 1 F -
7 . 7 5 E -
1 .20E 
1 .78E 

2 . 5 6 F 
3 . 6 4 E 
5 . 0 4 E 
6 . 9 1 " 
9 . 3 8 E 

1 .24E 
1 . 6 1 F 
2 . 0 7 ? 
2 , 6 1 E 
3 . 2 7 E 

4 . 0 3 E 
4 . 9 1 ? 
5 . 8 5 E 
6 . 9 2 ? 
8 . 12E 

9 . 4 9 ? 
1 . 1 0 ? 
1 . 2 6 E 
1 .44E 
1 . 6 3 ? 

1 .84E 
2 . 0 7 ? 
2 . 3 1 E 
2 . 5 6 ? 
2 . 8 3 E 

3 . 1 3 F 
3 . 4 4 E 
3 . 7 6 E 
4 . 1 0 E 
4 . 4 6 ? 

4 . 8 3 E 
5 . 2 1 E 
5 . 6 1 ? 
6 . 0 2 E 
6 . 4 6 ? 

6 . 9 1 E 
7 . 3 7 E 
7 . 8 6 ? 
a . 3 7 E 
a . 9 0 E 

9 . 4 3 E 
9 . 9 7 F 
1 . 0 5 E 
1 .11E 
1 . 1 7 E 

-05 
•04 
-04 
•03 
•03 

-02 
-02 
-02 
-01 
-01 

-01 
-01 
-01 
00 
00 

00 
00 
00 
00 
00 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
03 
03 
0 3 

80.OC 

1 . 9 2 ? -
7 . 6 9 E -
2 . 9 9 E -
9 . 0 3 R -
2 . 47E-

5 . 2 9 ? -
1. 12S-
2 . 18E-
4 . 04?-
7 . 1 5 E -

1 .21E-
1 . 9 7 E -
3 . 1 2 E -
4 . 8 4 ? -
7 . 2 2 E -

1 . 0 4 ? 
1 .49E 
2 . 0 7 ? 
2 . 8 4 ? 
3 . 8 7 E 

5 . 14E 
6 . 6 9 ? 
8 . 51E 
1 . 0 9 E 
1 .37E 

1 .70E 
2 . 07E 
2 . 4 8 ? 
2 . 94R 
3 . 4 6 ? 

4 . 0 6 E 
4 . 7 1 ? 
5 . 4 3 E 
6 . 2 2 E 
7 . 0 4 E 

8 . 01? 
9 . 0 0 E 
1 , 0 1 F 
1. 12? 
1 .25E 

1 , 3 8 ? 
1 . 5 2 ? 
1 .67E 
1 . 8 2 E 
1 . 9 9 ? 

2 . 16E 
2 . 34E 
2 . 5 2 E 
2 . 72E 
2 . 93E 

3 . 1 4 ? 
3 . 36E 
3 . 59B 
3 . 8 4 E 
4 , 0 9 ? 

4 . 3 5 ? 
4 . 6 2 E 
4 . 9 0 E 
5 . 18? 
5 . 4 7 ? 

I 

• 0 5 
• 0 5 
- 0 4 
• 0 4 
• 0 3 

• 0 3 
• 0 2 
• 0 2 
• 0 2 
• 0 2 

- 0 1 
• 0 1 
• 0 1 
• 0 1 
• 0 1 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

100.OC 

9 . 1 1 E -
3 . 6 5 ? -
1 . 4 2 E -
4 . 3 2 F -
1 . 1 9 F -

2 . 5 5 E -
5 . 4 0 E -
1 . 0 6 f -
1 . 9 6 E -
3 . 4 9 E -

5 . 9 2 F -
9 . 6 6 E -
1 . 5 3 E -
2 . 3 9 E -
3 . 5 7 E -

5 . 1 7 E -
7 . 4 0 E -
1.C3E 
1 .42E 
1 . 9 4 E 

2 . 5 8 E 
3 . 3 7 E 
4 , 3 5 ? 
5 . 5 2 E 
6 , 9 5 E 

8 . 6 3 E 
1.C6E 
1 .27F 
1 . 5 1 F 
1 .78E 

2 . 0 9 T 
2 . 4 3 E 
2 . 8 1 E 
3 . 2 2 ? 
3 - 6 5 E 

4 . 1 6 E 
4 . 6 9 E 
5 . 2 7 E 
5 . 8 7 E 
6 . b 3 E 

7 . 2 5 E 
8 . 0 0 E 
8 . 7 9 1 
9 . 6 4 E 
1.C5E 

1 .15E 
1 .24E 
1 . 3 4 E 
1 . 4 5 F 
1 . 5 7 E 

1 . 6 9 E 
1 . 8 1 E 
1 .94E 
2 . 0 7 E 
2 . 2 1 ? 

2 . 3 6 E 
2 . 5 1 F 
2 . 6 7 F 
2 . 8 3 E 
2 . 9 9 F 

) 

•06 
•C5 
• 0 4 
•04 
• 0 3 

•CI 
• 0 3 
• 0 2 
• 0 2 
• 0 2 

• 0 2 
• 0 2 
• 0 1 
•01 
• 0 1 

• 0 1 
•01 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
01 
CI 

0 1 
01 
01 
0 1 
01 

01 
01 
0 1 
0 1 
CI 

0 1 
01 
01 
0 1 
0 2 

02 
0 7 
0 2 
0 2 
0 2 

02 
02 
0 2 
0 2 
0 2 

0 2 
02 
0 2 
0 2 
0 2 

2 0 0 . 0 0 

9 . 3 0 ? -
3 . 7 7 E -
1 .48E-
4 . 5 2 ? -
1 . 2 5 ? -

2 . 7 1 ? -
5 . 7 9 E -
1 .14E-
2 . 1 4 E -
3 . 8 2 ? -

6 . 5 4 ? -
1 .07R-
1 ,72E-
2 . 7 0 ? -
4 . 0 6 E -

5 . 92F-
8 . 5 3 ? -
1 ,20E-
1 . 6 6 ? -
2 . 2 8 E -

3 . 0 5 " -
4 . 0 1 ? -
5 . 2 1 E -
6 . 6 5 F -
8 . 4 4 ? -

1 .05E 
1 .30E 
1 . 5 6 ? 
1 . 8 7 ? 
2 . 2 2 ? 

2 . 6 2 ? 
3 . 0 7 ? 
3 . 5 7 ? 
4 . 1 2 ? 
4 . 6 9 ? 

5 . 3 8 E 
6 . 0 9 E 
6 . 8 8 ? 
7 . 7 2 ? 
8 . 6 3 ? 

9 . 6 3 ? 
1 . 0 7 E 
1 .18E 
1 , 3 0 ? 
1 .43E 

1 .57E 
1 .71E 
1 . 8 6 ? 
2 . 0 2 ? 
2 . 1 9 ? 

2 . 3 6 E 
2 . 5 5 ? 
2 . 7 4 E 
2 . 9 5 E 
3 . 17? 

3 . 4 0 ? 
3 . 6 4 ? 
3 . 8 9 ? 
4 . 1 4 ? 
4 . 4 1 ? 

•07 
-06 
•05 
•05 
•04 

• 0 4 
• 0 4 
• 0 3 
•0 3 
• 0 3 

• 0 3 
• 0 2 
• 0 2 
• 0 2 
• 0 2 

• 0 2 
• 0 2 
- 0 1 
• 0 1 
• 0 1 

• 0 1 
• 0 1 
• 0 1 
• 0 1 
• 0 1 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

z 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
31 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
58 
57 
58 
59 

60 
61 
62 
6 3 
64 

8 

c 
N 
0 
F 

NE 
NR 
MG 
AL 
ST 

P 
S 
CL 
AK 
K 

CA 
s r 
TT 
V 
CF 

UN 
F? 
CO 
NI 
CO 

zs 
GA 
G? 
AS 
S ? 

BP 
KP 
RB 
SR 
Y 

7.R 
ND 

no 
TC 
RO 

9H 
PD 
AG 
CD 
IN 

SN 
SP 
TE 
I 
XE 

CS 
8A 
LA 
C? 
PR 

ND 
PM 
S"1 
EU 
GD 
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Table 9 (continued) 

(a) KUiiKLy)xtiy 

Photon energy (keV) 

2 0 . 0 0 3 0 . 0 0 40 .00 5 0 .00 6 0 . 0 0 8 0 . 0 0 100.00 200 .00 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 

TB 
DY 
HO 
BR 
TS 

YB 
LO 
HF 
TA 
H 

RE 
OS 
IR 
PT 
An 

HG 
TL 
PB 
BT 
PO 

AT 
RN 
FR 
BA 
AC 

TH 
PA 
0 
NP 
PD 

AH 
CH 
BK 
CF 
ES 

F« 
BD 

1 .22B 
1 .29B 
1 .36B 
1 .43E 
1 .49E 

03 
03 
03 
03 
03 

5 . 7 8 E 
6 . 1 0 E 
6 . 4 2 E 
6 . 7 5 E 
7 . 0 8 E 

7 . 42E 
7 . 7 4 E 
8 . 0 9 E 
8 . 4 4 E 
8 . 7 9 E 

9 . 1 4 E 
9 , 5 8 E 
1 .00E 
1 .02E 

0 2 
02 
02 
02 
02 

0 2 
02 
0 2 
02 
02 

02 
02 
0 3 
0 3 

3 . 1 7 E 
3 . 3 5 E 
3 . 5 3 E 
3 . 7 2 E 
3 . 9 1 E 

4 . 1 1 E 
4 . 3 1 E 
4 . 5 2 E 
4 . 7 4 E 
4 . 9 5 E 

5 . 1 6 E 
5 . 3 8 E 
5 . 6 0 E 
5 . 8 3 E 
6 .C5E 

6 . 2 8 E 
6 . 5 1 E 
6 . 7 5 E 
7 . 0 1 E 
7 . 2 9 E 

7 . 4 9 E 
7 . 7 6 E 

02 
02 
02 
02 
02 

02 
02 
C2 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 

4 . 7 0 E 
4 . 9 9 E 
5 . 2 9 E 
5 . 6 1 E 
5 . 9 4 ? 

6 . 2 8 E 
6 . 6 2 B 
6 . 9 8 B 
7 . 3 5 E 
7 . 7 3 E 

8 . 10E 
8 . 5 1 E 
8 . 9 3 ? 
9 . 3 5 E 
9 . 7 8 ? 

1 . 0 2 B 
1 . 0 7 E 
l . l l f i 
1 . 1 6 B 
1 . 2 1 E 

1 . 2 6 B 
1 . 3 0 B 
1-35E 
1 . 4 0 E 
1 .46E 

1 .51B 
1 . 5 6 B 
1 .62B 
1 . 6 7 8 
1 . 7 3 ? 

1 . 7 8 ? 
1 . 8 3 B 
1 . 8 9 E 
1 . 9 5 F 
2 . 0 0 E 

2 . 0 6 E 
2 . 1 1 E 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

0 2 
02 
0 ? 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 

6 5 TB 
66 DY 
67 HO 
68 SR 
69 TH 

7 0 YB 
7 1 LO 
72 HF 
7 3 TA 
74 H 

75 RF 
76 OS 
7 7 IF 
78 PT 
79 AO 

80 HG 
81 TL 
82 PB 
8 3 BT 
84 PO 

85 AT 
86 RN 
87 FB 
88 RA 
89 *C 

90 TH 
91 PA 
92 D 
9 3 NP 
94 PO 

95 AB 
96 CH 
97 nK 
98 CF 
99 RS 

100 FB 
1 0 1 HD 
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Table 9 (continued) 

(b) ^a,,2(A:/,2,3)xray 

Photon energy (kev) 

1,00 2,00 3.00 4.0 0 5.00 6.00 a.00 10.00 

10 NE 
11 NA 
12 HG 
13 AL 
14 SI 

15 P 
16 S 
17 CL 
18 AR 
19 K 

20 CA 
21 SC 
22 TI 
23 V 
24 CR 

25 HN 
26 F? 
27 CO 
28 NI 
29 CU 

3 . 5 9 E 01 
1 . 1 8 F 02 
3 .81E 02 
9 . 5 9 E 02 
2 . 18F 03 

3 . 9 5 E 03 

4 . 6 4 E 00 
1 .60E 01 
5 . 4 7 E 01 
1 .45E 02 
3 . 5 0 E C2 

6 . 6 6 E 02 
1 .25E 03 
2 . 17E C3 
3 . 5 8 E 03 
5 . 7 3 E C3 

1 ,35E 00 
4 , 7 7 E 0 0 
1 . 6 6 E 01 
4 . 5 2 E 01 
1 . 1 2 E 02 

5 . 5 0 E - 0 1 
1 . 9 8 ? 00 
7 . 0 0 E 00 
1 . 9 3 ? 01 
4 . 8 4 E 01 

2 . 17E 0 2 9 . 5 4 E 01 
4 . 1 7 F 0 2 1 . 8 5 ? 02 
7 . 4 1 E 02 3 . 34? 02 
1 .25F 0 3 5 . 7 4 ? 02 
2.C3E 03 9 . 4 3 E 02 

3 . 151 O3 
4 . 7 2 E 03 
6 . 8 8 E 0 3 

1 .48E 03 
2 . 2 4 E 03 
3 . 3 1 ? 03 
4.aOE 03 
6 . 6 9 ? 03 

2 , 7 2 E - 0 1 
9 , 9 1 E - 0 1 
3 . 5 4 E 00 
9 . 8 6 E 00 
2 , 5 0 ? 01 

4 . 9 7 E 01 
9 . 7 6 ? 01 
1 . 7 8 ? 02 
3 . 0 8 ? 02 
5 . 1 0 E 02 

8 . 0 9 E 02 
1 . 2 4 ? 03 
1 ,84E 03 
2 . 6 9 E 03 
3 . 7 7 E 03 

5 . 1 4 E 03 
6 . 9 1 E 03 
9 . 0 1 E 0 3 

1 . 5 2 E - 0 1 
5 . 6 0 E - 0 1 
2 . 0 2 E 00 
5 . 6 6 S 0 0 
1 . 4 4 E 01 

2 . 9 0 E 01 
5 . 7 3 E 01 
1 . 0 5 E 02 
1 .83E 02 
3 . 0 5 E 0 2 

4 . 8 8 E 02 
7 . 5 1 E 02 
1. 12? 03 
1 . 6 5 ? 03 
2 . 3 3 R 0 3 

3 . 19E 0 3 
4 . 3 3 E 03 
5 . 73E 0 3 
7 . 4 6 E 03 
9 . 4 4 R 03 

6 . C 3 E - 0 2 
2 . 2 5 F - C 1 
8 . 2 3 E - 0 1 
2 . 3 3 F 00 
6 . 0 1 E 00 

1 .22E 01 
2 . 4 4 E 01 
4 . 5 1 E 01 
7 . 9 4 E 01 
1 . 3 4 E 02 

2 . 1 6 E 02 
3 . 3 5 E 02 
5 . 0 6 F 02 
7 . 5 2 E C2 
1 . 0 7 E 03 

1 . 4 8 ? 03 
2 . 0 2 E 03 
2 . 6 9 E 03 
3 . 5 5 E C3 
4 . 6 4 F 03 

5.92E 03 
7.39E 03 
9.04E 03 

2.92E-02 
1.10F-01 
4.06?-01 
1.16? 00 
3.02E 00 

6.16E 00 
1.24E 01 
2.31? 01 
4.10? 01 
6.96? 01 

1.13? 02 
1.76? 02 
2.69? 02 
4.01? 02 
5.75? 02 

8.01? 02 
1.10? 03 
1.47E 03 
1.95? 03 
2.57E 03 

3.29E 03 
4.15E 03 
5.16? 03 
6.32? 03 
7.65E 03 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

n 
c 
H 
0 
F 

NE 
NA 
HG 
AL 
SI 

P 
S 
CL 
AE 
K 

CA 
SC 
TI 
V 
CR 

MN 
F? 
CO 
NT 
cn 

30 ZN 9.08? 03 30 ZN 
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Table 9 (continued) 

7, 

5 B 
6 C 
7 N 
8 0 
9 F 

10 N? 
11 NA 
12 MG 
1 3 AL 
14 S I 

15 P 
16 S 
17 CL 
1 8 AE 
19 K 

20 CA 
2 1 SC 
22 T I 
2 3 V 
2 4 OR 

2 5 m 
26 FE 
27 c n 
2 8 N I 
2 9 CO 

3 0 ZN 
3 1 GA 
3 2 G? 
3 3 AS 
34 SE 

3 5 BR 
3 6 KH 
17 PB 
3 8 SR 
3 9 Y 

4 0 ZR 
4 1 NB 
4 2 HO 
4 3 TC 
4 4 RU 

4 5 PH 
4 6 PD 
4 7 AG 
4 8 CD 
4 9 IN 

5 0 SN 
5 1 SB 
5 2 T ? 
5 3 I 
5 4 XE 

5 5 CS 
5 6 PA 
5 7 LA 
5 8 CE 
5 9 PP 

6 0 ND 
6 1 PH 
6 2 SH 
6 3 FO 
6 4 GD 

2 0 . 0 0 

2 . 9 f l E -
1 . 1 5 E -
4 . 3 6 F -

1 . 2 8 E -
3 . 3 9 B -

7 . 0 7 E -
1 . 4 5 F 
2 . 7 5 E 
4 . 9 7 F 
8 . 5 9 F 

1 . 4 2 E 
2 . 2 6 E 
3 . 4 9 F 
5 . 3 0 F 

7 . 7 2 F 

1 . 0 9 F 
1 . 5 2 E 
2 . 0 8 H 
2 . 7 9 F 

3 . 7 3 E 

4 . 8 6 E 
6 . 2 0 ? 
7 . a 3 E 
9 . 7 3 F 

1 . 2 0 E 

1 . 4 6 E 
1 . 7 4 E 

2 . 0 5 t 
2 . 3 8 E 
2 . 7 5 E 

3 . 1 7 E 
3 . 6 2 F 
4 . 10E 
4 . 6 1 E 
5 . 1 0 F 

5 . 6 7 E 
6 . 2 6 E 
6 . 7 6 E 

• 0 3 
• 0 2 
• 0 2 
• 0 1 
• 0 1 

• 0 1 
0 0 
0 0 
0 0 
00 

0 1 
0 1 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
02 
0 2 

0 2 
02 
0 2 
0 ? 
0 3 

0 3 
0 3 
0 3 
0 3 
C3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 

3 0 . 0 0 

7 . 7 3 " -
3 . 0 3 E -
1 . 1 6 E -
3 . 4 2 E -
9 . 1 9 F -

1 . 9 3 F -
4 . 0 1 F -
7 . 6 8 F -

1 . 4 0 E 
2 . 4 4 ? 

4 . C 6 E 
6 . 5 1 F 
1 . 0 2 F 
1 . 5 5 E 
2 . 2 8 F 

3 . 2 5 E 
4 . 5 7 F 
6 . 2 7 E 
e . 5 0 F 
1 . 1 4 F 

1 . 5 0 E 
1 . 9 3 E 
2 . 4 5 F 
3 . 0 7 ? 
3 . 8 1 E 

4 . 6 6 ? 
5 . 6 0 ? 

6 . 6 4 E 
7 . 7 8 F 
9 . 0 5 E 

1 . 0 5 E 
1 . 2 0 E 
1 . 3 7 E 

1 . 5 5 E 
1 . 7 3 ? 

1 . 9 5 E 
2 . 1 7 E 
2 . 4 1 E 

2 . 6 5 E 
2 . 9 1 ? 

3 . 1 8 ? 

3 . 4 6 E 
3 . 7 4 ? 
4 . 0 3 F 
4 . 3 5 E 

4 . 7 2 E 

• 0 4 
• 0 3 
•C2 
• 0 2 
• 0 2 

• 0 1 
• 0 1 
• 0 1 

0 0 
CO 

CO 
CO 
0 1 
CI 
0 1 

CI 
C I 
0 1 
CI 
0 2 

C2 
0 2 
C2 
0 2 
0 2 

0 2 
0 2 
C2 
0 2 
C2 

0 3 
0 3 
C3 

C3 
C3 

0 3 
0 3 
C3 
0 3 
0 3 

0 3 
C3 
C3 
0 3 
0 3 

C3 

4 0 . 0 0 

2 . 9 5 F -
1 . 1 6 E -
4 . 4 P E -
1 . 3 3 F -
3 . 6 C E -

7 . 6 4 F -
1 . 5 9 E -
3 . 0 7 E -
5 . 6 2 F -
9 . 8 5 E -

1 . 6 5 E 
2 . 6 6 E 
4 . 1 7 ? 

6 . 4 C E 
9 . 4 5 F 

1 . 3 5 E 
1 . 9 1 E 
2 . 6 3 E 
3 . 5 5 E 
4 . 8 5 ? 

6 . 3 P F 
a . 2 5 E 
1 . 0 5 E 
1 . 3 2 E 
1 . 6 5 E 

2 . 0 2 E 
2 . 4 5 F 
7 . 9 1 F 
3 . 4 3 E 
4 . 0 C E 

4 . 6 6 E 
5 . 3 7 E 
6 . 1 4 F 
6 . 9 9 E 
7 . 8 4 E 

8 . 8 5 F 
9 . 8 8 E 
1 . 1 C E 

1 . 2 2 E 
1 . 3 4 E 

1 . 4 7 E 
1 . 6 1 E 
1 . 7 5 E 
1 . 9 C E 
2 . 0 7 E 

2 . 2 3 E 
2 . 3 9 1 
2 . 5 6 E 
2 . 7 3 E 

2 . 9 1 E 

3 . 0 9 E 
3 . 3 C E 
3 . 5 1 E 

- 0 4 
- 0 3 
• 0 3 
•0 2 
• 0 2 

• 0 2 
• 0 1 
• 0 1 
•0 1 
• 0 1 

0 0 
0 0 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 

0 2 
0 2 

0 2 
0 2 
0 3 

0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 

(h)Ka 1.2(^^2,3) " ray 

Photon energy (kev) 

5 0 . 0 0 

1 . 4 0 S -
5.^3r-
2. 1 4 F -
6 . 4 0 E -
1 . 7 4 F -

3 . 7 0 ? -
7 . 7 4 E -
1 . 5 0 F • 
7 . 7 6 ? -
4 . P 4 ? -

a . 1 5 E -
1 . 32E 
7 . 07 !•• 
3 . 2 0 ? 
4 . 7 4 " 

6 . 8 0 " 
9 . 6 4 ? 
1 . 3 3 ? 
1 . a 2 E 
2 . 4 7 ? 

3 . 2 6 ? 
4 . 2 3 " 
5 . 4 1 E 
6 . 8 2 ? 
8 . 5 3 E 

1 . 0 5 E 
1 . 2 7 ? 

1 . 5 2 E 
1 . 7 9 ? 
2 . 1 0 E 

2 . 4 5 E 
2 . 8 3 ? 
3 . 2 5 E 

3 . 7 1 E 
4 . 17E 

4 . 7 3 ? 
5 . 2 9 E 
5 . 9 1 E 

6 - 5 4 ? 
7 . 2 2 E 

7 . 9 6 E 
a . 7 3 E 
9 . 5 4 E 
1 . 0 4 E 
1 . 1 3 E 

1 . 2 2 ? 
1 . 3 2 ? 
1 . 4 1 ? 
1 . 5 2 ? 

1 . b 3 E 

1 . 7 4 E 
1 . 8 5 ? 
1 . 9 7 ? 
2 . 0 9 ? 
2 . 2 1 ? 

2 . 3 4 E 
2 . 4 7 E 
2 . 6 3 E 
2 . 7 6 E 

• 0 4 
- 0 4 
• 0 3 
• 0 3 
• 0 2 

• 0 2 
• 0 2 
- 0 1 
- 0 1 
• 0 1 

• 0 1 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 

0 2 
0 2 

0 2 
0 2 
0 2 

0 2 
0 2 

0 2 
0 2 
0 2 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 

6 0 . 0 0 

7 . 5 6 E -
3 . 0 1 R -
1 . 1 7 F -
3 . 5 1 F -
9 . 5 5 F -

2 . 0 4 E -
4 . 2 8 R -
8 . 3 2 F -
1 . 5 3 E -
2 . 7 i r ^ 

4 . 5 6 F -
7 . 4 0 F -
1 . 1 7 F 
1 . 8 1 E 
2 . 6 8 ? 

3 . 8 6 E 
5 . 4 8 ? 
7 . 6 1 E 
1 . 0 4 E 
1 . 4 2 ? 

1 . 8 7 E 
2 . 4 3 R 
3 . 1 2 E 
3 . 9 5 ? 
4 . 9 5 ? 

6 . 1 0 E 
7 . 4 1 E 
8 . 8 7 E 
1 . 0 5 E 
1 . 2 3 E 

1 . 4 4 E 
1 . 6 7 F 
1 . 9 2 F 
2 . 1 9 ? 

2 . 4 7 E 

2 . 8 1 ? 
3 . 1 5 ? 
3 . 5 2 E 

3 . 9 1 E 
4 . 3 2 E 

4 . 7 8 E 
5 . 2 5 ? 
5 . 7 5 E 
6 . 2 8 F 
6 . 8 3 ? 

7 . 4 1 ? 
8 . 0 1 E 
8 . 6 2 E 
9 . 2 6 F 
9 . 9 5 E 

1 . 0 6 ? 
1 . 1 4 ? 
1 . 2 1 ? 
1 . 2 9 ? 
1 . 3 8 E 

1 . 4 6 ? 
1 . 5 5 ? 
1 . 6 4 ? 
1 . 7 2 E 
1 . 8 1 ? 

- 0 5 
- 0 4 
-0 3 
- 0 3 
- 0 3 

- 0 2 
- 0 2 
- 0 2 
- 0 1 
- 0 1 

- 0 1 
• 0 1 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 

0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 

0 2 
0 2 

0 2 
0 2 
0 2 

0 2 
02 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 1 
0 3 

8 0 . 0 0 

2 . 8 8 ? -
1 . 1 5 " -
4 . 4 9 F -
1 . 3 6 ? -
3 . 7 1 F -

7 . 9 5 E -
1 . 6 8 F -
3 . 2 7 ? -
6 . 0 7 E -
1 . 0 7 E -

1 . 8 2 E -
2 . 9 6 E -
4 . 6 9 ? -
7 . 2 9 E -
1 . 0 9 E 

1 . 5 7 E 
2 . 2 4 ? 
3 . 1 2 ? 
4 . 2 8 ? 
5 . 8 4 ? 

7 . 7 6 E 
1 . 0 1 E 
1 . 3 0 E 
1 . 6 5 E 
2 . 0 8 ? 

2 . 5 7 E 
J . 1 3 E 
3 . 7 6 E 
4 . 4 6 E 
5 . 2 5 E 

6 . 1 6 ? 
7 . 16E 
8 . 2 6 E 
9 . 4 6 ? 
1 . 0 7 ? 

1 . 2 2 E 
1 . 3 7 E 
1 . 5 4 E 

1 . 7 1 E 
1 . 9 0 ? 

2 . 1 1 ? 
2 . 3 2 ? 
2 . 5 5 ? 
2 . 7 9 E 
3 . 0 5 E 

3 . 3 2 E 
3 . 5 9 ? 
3 . 8 8 ? 
4 . 1 9 ? 
4 . 5 1 E 

4 . 8 5 ? 
5 . 1 8 E 
5 . 5 5 ? 
5 . 9 3 ? 
6 . 3 3 ? 

6 . 7 4 E 
7 . 1 6 " 
7 . 6 0 ? 
8 . 0 5 ? 
a . 5 1 ? 

• 0 5 
• 0 4 
• 0 4 
• 0 3 
• 0 3 

• 0 3 
• 0 2 
• 0 2 

• 0 2 
• 0 1 

• 0 1 
• 0 1 
• 0 1 
• 0 1 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 

0 1 
0 2 

0 2 
0 2 
0 7 

0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 

0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

1 0 0 . 0 0 

1 . 3 7 E -
5 . 4 7 E ^ 
2 . 14E^ 
6 . 4 9 E -
1 . 7 8 E -

3 . 8 3 E -
8 . 1 1 E -
1 . 5 9 F ^ 
2 . 9 5 E -
5 . 2 4 E -

8 . 9 1 E -
1 . 4 5 E -
2 . 3 1 E -
3 . 6 0 ? -
5 . 3 8 E -

7 . 7 9 E -
1 . 1 1 E 
1 . 5 5 E 
2 . 1 4 E 
2 . 9 3 ? 

3 . 9 0 F 
5 . 0 9 E 
6 . 5 7 E 
8 . 3 5 F 
1 . 0 5 E 

1 . 3 1 E 
1 . 5 9 F 
1 . 9 2 E 
2 . 2 8 E 
2 . 6 9 E 

3 . 17E 
1 . 6 9 ? 
4 . 2 6 F 

4 . 9 0 E 
5 . 5 5 E 

6 . 3 3 E 
7 , 1 4 F 
8 . 0 3 E 

8 . 9 6 E 
9 . 9 6 E 

1 . I l l 
1 . 2 2 E 
1 . 3 5 E 
1 . 4 8 E 
1 . 6 2 E 

1 . 7 6 t 
1 . 9 1 E 
2 . C 7 E 
2 . 2 3 F 
2 . 4 1 E 

2 . 6 0 F 
2 . 7 9 E 
2 . 9 9 E 
3 . 2 0 F 
3 . 4 2 F 

3 . 6 5 E 
3 . 8 9 F 
4 . 14E 
4 . 3 9 E 
4 . 6 6 F 

- 0 5 
• 0 5 
• 0 4 
• 0 4 
• 0 3 

• 0 3 
•C3 
- 0 2 
- 0 2 
- 0 2 

• 0 2 
• 0 1 
- 0 1 
• 0 1 
• 0 1 

- 0 1 
0 0 
CO 
0 0 
0 0 

0 0 
0 0 
CO 
0 0 
0 1 

01 
01 
0 1 
01 
0 1 

0 1 
01 
0 1 
01 
0 1 

0 1 
01 
0 1 
0 1 
01 

0 2 
0 2 
02 
0 2 
02 

02 
0 2 
0 2 
0 2 
0 2 

02 
0 2 
0 2 
0 2 
0 2 

C2 
0 2 
0 2 
0 2 
0 2 

2 0 0 . 0 0 

1 . 3 9 ? -

5 . 6 4 E -
2 . 2 2 R -
6 . 7 a ? -
1 . 8 8 P -

4 . 0 7 E -
8 . 6 9 E -
1 . 7 1 E-
3 . 2 1 ? -
5 . 7 5 ? -

9 . 8 4 E -
1 . 6 2 E -
2 . 5 9 ? -

4 . 0 6 E -
6 . n E -

8 . 9 2 F -
1 . 2 8 E -
1 . 8 0 E -
2 . 5 0 E -
3 . 4 4 E -

4 . 6 1 E -
6 . 0 6 R -
7 . 8 7 E -
1 . 0 1 E 
1 . 2 8 B 

1 . 5 9 ? 
1 . 9 6 E 

2 . 3 7 E 
2 , 8 3 ? 
3 . 3 6 F 

3 , 9 a E 
4 . 6 6 E 
5 . 4 2 F 
6 . 2 6 ? 
7 . 1 4 ? 

8 . 1 9 ? 
9 . 2 8 ? 
1 . 0 5 E 

1 . 1 8 ? 
1 . 3 2 E 

1 . 4 7 E 
1 . 6 3 ? 
1 . 8 1 ? 
1 . 9 9 ? 
2 . 1 9 E 

2 . 4 0 E 
2 . 6 2 ? 
2 . 8 5 ? 
3 . 1 0 F 
3 . 3 7 R 

3 . 6 4 E 
3 . 9 3 ? 
4 . 2 4 ? 
4 . 5 6 ? 
4 . 9 1 ? 

5 . 2 6 ? 
5 . 6 4 E 
6 . 0 3 ? 
6 . 4 4 ? 
6 . 8 6 E 

• 0 6 
• 0 6 
• 0 5 
• 0 5 
• 0 4 

• 0 4 
• 0 4 
• 0 3 
• 0 3 
• 0 3 

• 0 3 
• 0 2 
• 0 2 
• 0 2 
• 0 2 

• 0 2 
• 0 1 
• 0 1 
• 0 1 
• 0 1 

• 0 1 
• 0 1 
• 0 1 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 1 

0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

z 

5 
6 
7 
8 
9 

1 0 
11 
12 
1 3 
14 

1 5 
16 
17 
18 
19 

2 0 
2 1 
2 2 
2 3 
2 4 

2 5 
2 6 
2 7 
2 8 
2 9 

3 0 
3 1 

3 2 
3 3 
3 4 

3 5 
3 6 
3 7 
3 8 
39 

4 0 
4 1 
4 2 
4 3 
4 4 

4 5 
4 6 
4 7 
4 8 
4 9 

5 0 
5 1 
5 2 
5 3 
5 4 

5 5 
5 6 
5 7 
5 8 
5 9 

6 0 
6 1 
6 2 
6 3 
6 4 

a 
C 
N 
0 
P 

ME 
NA 
MG 
AL 
S I 

P 
S 
C I 
AR 
K 

CA 
S C 
TT 
V 
CH 

HN 
FE 
CO 
NI 
CO 

ZN 
GA 
GF 
AS 
S ? 

BR 
KR 
RB 
SR 
Y 

ZR 
NE 
MO 

TC 
RU 

SH 
PD 
AG 
CD 
I N 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PR 

ND 
PH 
SH 
EO 
GO 
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Table 9 (continued) 

(b) Ka^^2(KL2,3)y.ny 

Photon energy (kev) 

2 0 . 0 0 3 0 . 0 0 40 .00 5 0 . 0 0 6 0 . 0 0 8 0 . 0 0 100 .00 200 .00 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
83 
64 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 

TD 
PY 
HO 
FP 
TM 

YB 
LO 
HF 
TA 
K 

RE 
OS 
TR 
PT 
AO 

HG 
TL 
PB 
PI 
PO 

AT 
RN 
FP 
PA 
AC 

TH 
PA 
U 
NP 
PU 

AM 
CM 
BK 
CF 
ES 

FM 
HD 

1.91E 03 9 . 0 1 E 02 4 . 9 4 E C2 
2 . 0 0 E 03 9 . 5 1 E 02 5 . 2 2 E 02 
2 . 1 2 E 03 1 .00E 03 5 . 5 2 1 C2 
2 . 2 4 E 03 1 . 0 6 F 0 3 5 . 8 2 E 02 
2 . 3 3 E 03 1 . 1 1 ? 03 6 . 1 3 E 02 

1. 16E 03 
1.22? 03 
1.27? 03 
1.33? 03 
1.38? 03 

6 . 4 4 E 02 
6 . 7 6 E 02 
7 . 1 1 F 02 
7 . 4 6 E 02 
7 . a O E C2 

1 . 4 4 ? 0 3 8 . 13F 02 
1 . 5 1 ? 03 8 . 5 0 F C2 
1 . 5 8 ? 03 8 . 8 6 E 02 
1.62E 0 3 9 . 2 3 E C2 

9 . 6 0 E 02 

9 . 9 8 E 02 
1 . 0 4 E 03 
1 .08E 03 
1 .12E 03 
1 . 17E 03 

1.20E 03 
1.25E 03 

7.32? 01 
7.78E 01 
8.26P 01 
8.78F 01 
9.29E 01 

9.84? 01 
1.04E 0? 
1.10E 02 
1. 16E 02 
1.22R 02 

1.28? 02 
1.34? 02 
1.41F 02 
1.48? 02 
1.55? 02 

1.62" 02 
1.70E 02 
1.78E 02 
1.85E 02 
1.93? 02 

2.01? 02 
2.09? 02 
2,18F 02 
2,26E 02 
2.35? 02 

2.44E 02 
2.54? 02 
2.63E 02 
2.72E 02 
2.82? 02 

2.91? 02 
3.01E 02 
3. 10E 02 
3.20E 02 
3.30? 02 

3.41E 02 
3.50B 02 

65 TR 
66 DY 
67 HO 
68 ER 
69 TH 

70 YB 
71 LU 
72 HF 
73 TA 
74 W 

75 IE 
76 OS 
77 IP 
78 PT 
79 AU 

aO HG 
31 TL 
82 PB 
83 BT 
84 PO 

85 AT 
86 RN 
87 PR 
88 RA 
89 AC 

90 TH 
9 1 PA 
92 U 
93 NP 
94 PU 

95 AH 
96 CH 
97 BK 
93 CF 
99 ES 

100 FB 
101 HD 
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Table 9 (continued) 

(c) *:|3,(Xjl/3)xray 

Photon energy (keV) 

1.00 2.00 3.00 4.00 5.00 6.00 8.00 10.00 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 

AL 
SI 
P 
S 
CL 

AR 
K 
CA 
SC 
TI 

V 
CR 
HN 
FE 
CO 

NI 
CO 
ZN 

3 . 2 0 E 01 1 .12E 0 1 5 . 1 2 ? 00 2 . 7 4 E 00 1 .63E 00 
1 .12E 02 3 . 9 8 E 0 1 1.34R 01 9 . 9 7 E 00 5 . 97E 00 

9 . 8 7 E 01 4 . 6 4 E 0 1 2 . 5 3 E 0 1 1. 53E 0 1 

7 . C 8 E - 0 1 3 . 6 6 E - 0 1 
2 . 6 2 E OO 1 . 3 6 ? 00 
6 . 7 6 E 00 3 . 5 4 ? 00 

2 . 0 7 E 0 2 9 . 8 3 ? 01 5 . 4 2 E 01 3 . 2 9 E 01 1 .47E 01 7 . 7 3 E 00 
3 . 9 5 E 02 1 .90E 02 1 .05E 02 6 . 4 5 ? 0 1 2 . 9 0 E 01 1 . 5 4 ? 01 

3 . 4 7 E 02 
5 . 3 9 ? 02 

1 .95E 02 
3 . 0 3 ? 02 
4 . 5 0 E 02 
6 . 1 4 E 02 
8 . 1 2 E 02 

1 .20E 02 
1 .88E 02 
2 . 7 9 E 02 
3 . 8 4 ? 02 
5 . 16? 02 

6 . 7 7 ? 02 
8 . 38E 02 

5 . 4 4 E 01 
8 . 6 2 E 01 
1 . 3 0 F 02 
1 . 7 9 ? 02 
2 . 4 3 F 02 

3 . 2 2 E C2 
4 . 1 2 F 02 
5 . 4 4 E 02 
6 . 8 2 ? 02 
8 . 3 7 E 02 

2 . 9 1 E 01 
4 . 6 3 E 01 
7 . 0 1 ? 01 
9 . 7 5 ? 01 
1 . 3 3 ? 02 

1 .77E 02 
2 . 2 8 ? 02 
3 . 0 2 ? 07 
3 . 8 3 ? 02 
4 . 7 7 ? 02 

5 . 8 7 ? 02 
6 . 9 8 E 02 
8 . 4 7 E 02 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
2"̂  
26 
27 

20 
29 
30 

AL 
SI 
P 
s 
CL 

AR 
K 
CA 
SC 
TI 

V 
CR 
IN 
FE 
CO 

NT 
CO 
ZN 
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Table 9 (continued) 

(c) JC/J,(/M/3)xray 

Photon energy (keV) 

z 

1 3 AL 
1 4 S I 
1 5 P 
1 6 S 
17 CL 

1 8 AR 
1 9 K 
2 0 CA 
2 1 SC 
2 2 T I 

2 3 V 
2 4 CR 
2 5 BN 
2 6 FE 
2 7 CO 

2 8 NI 
2 9 CO 
3 0 ZN 
3 1 GA 
3 2 GR 

3 3 AS 
3 4 S E 
3 5 BR 
3 6 KR 
3 7 RB 

3 8 SR 
3 9 I 
4 0 ZR 
4 1 NB 
4 2 BO 

4 3 TC 
4 4 RD 
4 5 RH 
4 6 PD 
4 7 AG 

4 8 CD 
4 9 IN 
5 0 SN 
5 1 SB 
5 2 TE 

5 3 I 
5 4 XE 
5 5 CS 
5 6 BA 
5 7 LA 

5 8 CR 
5 9 PR 
6 0 ND 
6 1 PB 
6 2 SH 

6 3 EU 
6 4 GD 
6 5 TB 
6 6 DY 
6 7 HO 

6 8 ER 
6 9 TH 
7 0 YB 
7 1 LO 
7 2 HF 

2 0 . OC 

4 . 
1 . 
4 . 
9 . 
2 . 

3 . 
6 . 
9 . 
1 . 
1 . 

2 . 
3 . 
4 . 
5 , 
7 . 

9 . 
1 . 
1 . 
1 . 
1 , 

2 . 
2 . 
3 . 
3 . 
4 . 

4 . 
5 . 
6 . 
6 . 
7 , 

, 4 4 E -
, 6 8 F -
, 4 4 E -
, 8 8 E -
. OOE 

, 8 4 £ 
, 2 2 F 
, 5 5 E 
, 3 5 E 
, 8 7 E 

, 5 4 E 
, 3 1 E 
, 4 6 E 
, 7 2 E 
, 2 4 E 

. 0 3 E 
, 0 9 E 
, 3 6 E 
, 6 6 E 
, 9 9 E 

, 3 7 E 
BOE 

, 2 6 E 
, 7 6 F 
, 3 3 E 

9 4 E 
, 5 7 E 
, 2 6 E 
, 9 9 E 
, e 6 E 

) 

- 0 2 
- 0 1 
• 0 1 
• 0 1 

0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

3 0 . 0 0 

1 . 2 5 E -
4 . 7 7 E -
1 - 2 7 E -
2 . 8 5 1 -
5 . 8 2 E -

1 . 1 2 E 
1 . 8 4 E 
2 . 8 4 E 
4 . 0 6 E 
5 . 6 5 E 

7 . 7 2 E 
1 . 0 1 E 
1 . 3 8 E 
1 . 7 8 E 
2 . 2 7 E 

2 . 8 5 E 
3 . 4 8 E 
4 . 3 4 E 
5 . 3 5 E 
6 . 4 7 E 

7 . 7 3 E 
9 , 2 0 E 
1 . 0 8 E 
1 . 2 5 E 
1 - 4 5 E 

1 . 6 6 E 
1 . 8 9 E 
2 . 1 5 E 
2 . 4 2 F 
2 . 7 3 E 

3 . 0 4 E 
3 . 3 7 E 
3 . 7 2 1 
4 . 0 8 B 
4 . 4 6 E 

4 . 8 5 E 
5 . 2 7 R 
5 . 7 8 E 

- 0 2 
- 0 2 
•CI 
- 0 1 
- 0 1 

0 0 
0 0 
OC 
0 0 
0 0 

CO 
0 1 
CI 
0 1 
0 1 

CI 
0 1 
0 1 
CI 
0 1 

0 1 
0 1 
0 2 
0 2 
C2 

0 2 
0 2 
C2 
C2 
C2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
C2 
0 2 

4 0 . O C 1 

5 . 0 2 E - 0 3 
1 . 9 3 E - 0 2 

5. ns-
1 . 1 6 E -
2 . 3 9 E -

4 . 6 4 E -

• 0 2 
• 0 1 
• 0 1 

• 0 1 
7 . 6 1 E - 0 1 
1 . 1 8 E 
1 . 7 C E 
2 . 3 7 E 

3 , 2 € E 
4 . 3 C E 
5 . 8 6 E 
7 , 6 1 1 
9 . 7 4 E 

1 . 2 3 E 
1 . 5 1 E 
1 . 8 9 E 
2 . 3 4 E 
2 . 8 4 E 

3 . 4 1 E 
4 . 0 7 E 
4 . 7 9 1 
5 . 5 7 E 
6 . 4 6 6 

7 . 4 8 E 
8 . 5 6 E 
9 . 7 6 E 
1 . 1 C E 
1 . 2 5 1 

1 . 3 9 E 
1 . 5 5 E 
1 . 7 2 E 
1 . 9 0 E 
2 . 0 9 E 

2 . 2 9 E 
2 . 5 0 E 
2 . 7 2 H 
2 . 9 4 E 
3 . 1 8 E 

3 . 4 0 E 
3 . 6 7 E 
3 . 9 1 E 
4 . 1 9 R 
4 . 5 0 E 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

5 0 . 0 0 

2 . 4 6 E -
9 . 4 8 E -
2 . 5 5 R -
5 . 7 7 E -
1 . 1 9 E -

2 . 3 2 E -
3 . 8 1 E -
5 . 9 5 R -
8 . 5 6 E -
1 . 2 0 E 

1 . 6 5 E 
2 . 19E 
3 . OOE 
3 . 9 0 E 
5 . OOE 

6 . 3 3 E 
7 . 7 9 E 
9 . 8 0 ? 
1 . 2 1 E 
1 . 4 8 E 

1 . 7 8 E 
2 . 1 3 E 
2 . 5 2 E 
2 . 9 4 E 
3 . 4 3 E 

3 . 9 7 E 
4 , 5 6 E 
5 . 2 1 E 
5 . 9 1 E 
6 . 6 9 ? 

7 . 5 0 E 
8 . 3 7 ? 
9 . 3 1 R 
1 . 0 3 E 
1 . 1 4 E 

1 . 2 5 E 
1 . 3 7 ? 
1 . 4 9 E 
1 . 6 1 E 
1 . 7 6 E 

1 . 8 9 E 
2 . 0 6 R 
2 . 2 0 E 
2 . 3 5 E 
2 . 5 3 ? 

2 . 6 8 E 
2 . 8 7 E 
3 . 0 4 R 
3 . 2 5 E 
3 . 4 6 ? 

3 . 6 4 E 

• 0 3 
• 0 3 
• 0 2 
• 0 2 
• 0 1 

- C I 
• 0 1 
• 0 1 
• 0 1 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
CI 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 

6 0 . 0 0 

1 . 3 7 E ^ 
5 . 2 9 E -
1 . 4 3 E -
3 . 2 4 E -
6 . 6 9 E -

1 . 3 1 E -
2 . 1 6 R -
3 . 3 8 E -

- 0 3 
- 0 3 
- 0 2 
- 0 2 
- 0 2 

- 0 1 
- 0 1 
- 0 1 

4 . 8 7 E - 0 1 
6 . 8 5 E ^ 

9 . 4 6 E -
1 . 2 6 E 
1 . 7 2 E 
2 . 2 5 E 
2 . 8 9 E 

3 . 6 6 E 
4 . 5 2 E 
5 . 7 0 R 
7 . 0 8 ? 
8 . 6 4 E 

1 . 0 4 ? 
1 . 2 5 B 
1 . 4 3 E 
1 . 7 3 P 
2 . 0 2 E 

2 . 3 5 ? 
2 . 7 0 E 
3 . 1 0 E 
3 . 5 2 F 
3 . 9 9 E 

4 . 4 8 E 
5 . 0 2 F 
5 . 5 9 E 
6 . 2 0 E 
6 . 8 5 E 

7 . 5 5 E 
8 . 2 8 E 
9 . 0 6 E 
9 . 8 2 E 
1 . 0 7 E 

1 . 1 6 E 
1 . 2 5 E 
1 . 3 5 E 
1 . 4 4 E 
1 . 5 6 E 

1 . 6 6 E 
1 . 7 9 E 
1 . 9 0 E 
2 - 0 3 E 
2 . 1 5 E 

2 . 2 7 E 
2 . 4 2 E 
2 . 5 4 B 
2 . 6 8 E 
2 . 8 6 B 

3 . 0 2 ? 
3 . 1 5 R 

- 0 1 

- 0 1 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 

8 0 . 0 0 

5 . 4 1 E -
2 . 1 0 E -
5 . 7 0 B -
1 . 3 0 E -
2 - 6 9 E -

5 . 2 8 E -
8 . 7 5 E -
1 . 3 7 E -

• 0 4 
• 0 3 
- 0 3 
• 0 2 
- 0 2 

- 0 2 
• 0 2 
- 0 1 

1 . 9 9 E - 0 1 
2 . 8 1 E -

3 . 8 9 R -
5 . 1 8 E -
7 . 1 3 E -
9 . 3 3 E -
1 . 2 0 E 

1 . 5 3 ? 
1 . 8 9 E 
2 . 4 0 E 
2 . 9 9 E 
3 . 6 6 E 

4 . 4 3 E 
5 . 3 4 E 
6 . 3 4 E 
7 . 4 3 E 
8 . 7 1 E 

1 . 0 1 E 
1 . 17E 
1 . 3 4 F 
1 . 5 3 E 
1 . 7 4 E 

1 . 9 6 E 
2 . 2 1 E 
2 . 4 7 E 
2 . 7 4 E 
3 . 0 4 E 

3 . 3 6 E 
3 . 7 0 E 
4 . 0 6 ? 
4 . 4 1 E 
4 . 8 3 E 

5 . 2 2 R 
5 . 6 9 E 
6 . 13E 
6 . 5 8 E 
7 . 1 2 E 

7 . 6 2 ? 
8 . 2 2 R 
8 . 7 7 R 
9 . 4 2 ? 
1 . 0 0 E 

1 . 0 6 E 
1 . 1 3 E 
1 . 2 0 B 
1 . 2 7 E 
1 . 3 5 E 

1 . 4 2 ? 
1 . 5 0 E 
1 . 5 9 F 
1 . 6 6 E 
1 . 7 4 ? 

- 0 1 

- 0 1 
• 0 1 
- 0 1 
- 0 1 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

1 0 0 . 0 0 

2 . 6 3 E -
1 . 0 3 E -
2 . 7 9 E -
6 . 3 7 E -
1 . 3 2 E -

2 . 6 0 E -
4 . 3 3 E -
6 . 8 2 F -
9 . 8 9 E -
1 . 4 0 E -

1 . 9 5 B -
2 . 6 0 E -
3 . 5 8 E -
4 . 7 0 E -
6 . C 8 E -

7 . 7 5 1 -
9 . 6 1 E ^ 
1 . 2 2 E 
1 . 5 2 £ 
1 . 8 7 E 

2 . 2 7 E 
2 . 7 4 E 
3 . 2 6 E 
3 . 8 3 E 
4 . 5 0 1 

5 . 2 4 E 
6 . C 6 E 
6 . 9 9 1 
7 . 9 8 1 
9 . 0 9 H 

1 . 0 3 E 
1 . 1 6 F 
1 . 2 9 E 
1 . 4 4 F 
1 . 6 0 E 

1 . 7 8 E 
1 . 9 6 E 
2 . 1 5 E 
2 . 3 4 1 
2 . 5 7 E 

2 . 7 9 E 
3 . 0 5 F 
3 . 2 9 E 
3 . 5 3 E 
3 . 8 3 E 

4 . 1 1 E 
4 . 4 5 1 
4 . 7 5 F 
5 . 1 2 E 
5 . 4 5 E 

5 . 7 9 E 
6 . 2 0 E 
6 . 5 8 E 
6 . 9 7 E 
7 , 4 4 E 

7 . 8 6 E 
8 . 2 8 E 
8 . 7 9 E 
9 . 2 5 F 
9 . 7 2 E 

- 0 4 
• 0 3 
- 0 3 
• 0 3 
• 0 2 

- 0 2 
• 0 2 
- 0 2 
• 0 2 
• 0 1 

- 0 1 
• 0 1 
- 0 1 
- 0 1 
• 0 1 

- 0 1 
• 0 1 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
CO 
0 0 
0 0 
0 0 

01 
0 1 
CI 
0 1 
0 1 

CI 
0 1 
0 1 
01 
01 

01 
0 1 
0 1 
CI 
0 1 

01 
01 
0 1 
01 
0 1 

CI 
01 
01 
0 1 
01 

01 
0 1 
CI 
01 
0 1 

2 0 0 . 0 0 

2 . 8 6 R -
1 . 1 2 E -

• 0 5 
• 0 4 

3 . 0 8 P - 0 4 
7 . 0 8 E -
1 . 4 8 ? -

2 . 9 4 ? -
4 . 9 2 ? -
7 . 8 0 E -
1 . 1 4 ? -
1 . 5 2 E -

2 . 2 7 E -
3 . 0 5 ? -
4 . 2 3 E -

• 0 4 
• 0 3 

• 0 3 
• 0 3 
• 0 3 
• 0 2 
• 0 2 

• 0 2 
• 0 2 
• 0 2 

5 . 5 9 R - 0 2 
7 . 2 3 ? -

9 . 3 4 R -
1 . 1 7 E -
1 . 4 9 E -
1 . 8 7 F -
2 . 31R-

2 . 8 2 E -
3 . 4 2 ? -
4 . 0 9 E -
4 . 8 4 ? -
5 . 7 2 E -

6 . 7 0 E -
7 . 7 9 E -
9 . 0 3 F -
1 . 0 4 ? 
1 . 1 9 ? 

1 . 3 5 E 
1 . 5 3 E 
1 . 7 2 R 
1 . 9 3 E 
2 . 1 5 ? 

2 . 4 0 R 
2 . 6 6 R 
2 . 9 4 E 
3 . 2 2 E 
3 . 5 5 E 

3 . 8 7 E 
4 . 2 5 R 
4 . 6 1 E 
4 . 9 8 E 
5 . 4 4 E 

5 . 8 6 R 
6 . 3 7 ? 
6 . 8 5 E 
7 . 4 1 B 
7 . 9 4 ? 

8 . 4 9 ? 
9 . 1 5 E 
9 . 7 5 E 
1 . 0 4 ? 
1 . 1 1 ? 

1 . 1 8 E 
1 . 2 6 ? 
1 . 3 4 E 
1 . 4 2 ? 
1 . 5 0 E 

• 0 2 

• 0 2 
• 0 1 
- 0 1 
• 0 1 
• 0 1 

• 0 1 
• 0 1 
• 0 1 
• 0 1 
• 0 1 

• 0 1 
• 0 1 
• 0 1 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

z 

1 3 
1 4 
1 5 
16 
1 7 

1 8 
19 
2 0 
2 1 
2 2 

2 3 
2 4 
2 5 
2 6 
2 7 

2 8 
2 9 
3 0 
3 1 
3 2 

3 3 
3 4 
3 5 
3 6 
37 

3 8 
3 9 
4 0 
4 1 
4 2 

4 3 
4 4 
4 5 
4 6 
4 7 

4 8 
4 9 
5 0 
5 1 
5 2 

5 3 
5 4 
5 5 
5 5 
5 7 

5 8 
5 9 
6 0 
6 1 
6 2 

6 3 
6 4 
6 5 
6 6 
6 7 

6 8 
6 9 
7 0 
7 1 
7 2 

AL 
S I 
P 
S 
CL 

AR 
K 
CA 
SC 
T I 

V 
CR 
HN 
F ? 
CO 

NI 
CU 
ZN 
GA 
GE 

AS 
SE 
BP 
KR 
RB 

SR 
Y 
ZR 
NB 
HO 

TC 
BU 
RH 
PD 
AG 

CD 
IN 
SN 

SB 
TR 

I 
XE 
CS 
HA 
LA 

CE 
PR 
ND 
PH 
SB 

EU 
GD 
TB 
DY 
HO 

EP 
TH 
YP 
LD 
HF 



64 

Table 9 (continued) 

(c) A:^,(JO/3)xray 

Photon energy (keV) 

73 
74 
75 
76 
77 

78 
79 
80 
81 
82 

83 
84 
85 
86 
87 

88 
89 
90 
91 
92 

93 
94 
95 
96 
97 

98 
99 

100 
101 

TA 
W 
R? 
OS 
IR 

PT 
AU 
HG 
TL 
PB 

BI 
PO 
AT 
RN 
FR 

RA 
AC 
TH 
PA 
U 

NP 
PU 
AB 
CH 
BK 

CF 
ES 
FB 
HD 

2 0 . 0 0 3 0 . 0 0 40 .00 5 0 . 0 0 6 0 . 0 0 8 0 . 0 0 100 .00 200 .00 

1.82E 02 1.C2E 02 1.58? 01 
1.90B 02 1.07E 02 1.67E 01 
1.98E 02 1 . 12F 02 1.76? 01 
2.10R 02 1.18E 02 1.87E 01 
2 .20B 02 1 .231 02 1.96R 01 

2.26E 02 1.28E 02 2.06E 01 
1.34F 02 2 .16E 01 
1.39E 02 2.26R 01 
1.45E 02 2.37R 01 
1.52E 02 2.50E 01 

1.58E 02 2.62E 01 
1.65E 02 2 .73E 01 
1.70E 02 2 . 85F 01 
1.77E 02 2 .97E 01 

3. 10? 01 

3.22E 01 
3 .35E 01 
3.48B 01 
3.65R 01 
3.78E 01 

3 .92E 01 
4 .06E 01 
4 .20E 01 
4 .34E 01 
4 .49E 01 

4 .64B 01 
4.79R 01 
4 .98B 01 
5 .12E 01 

73 
74 
75 
76 
77 

78 
79 
80 
81 
82 

83 
34 
85 
86 
87 

88 
89 
90 
91 
92 

93 
94 
95 
96 
97 

98 
99 
100 
101 

TA 
H 
RE 
0.5 
IR 

PT 
AU 
HG 
TL 
PB 

BI 
PO 
AT 
RN 
FR 

RA 
AC 
TH 
PA 
U 

NP 
PU 
AH 
CH 
BK 

CF 
BS 
FB 
HD 
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Table 9 (continued) 

ii) K0^,3(KM2,3)K,iy 

Photon energy (keV) 

1.00 2.00 3.00 4.00 5 .00 6 .00 a.00 10.00 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

2 3 
24 
25 
26 
27 

28 
29 
30 

AL 
S I 
P 
S 
CL 

AR 
K 
CA 
SC 
TT 

V 
CR 
HN 
FE 
CO 

NT 
CU 
ZN 

4 . 7 9 E 01 1 . 6 e F 01 
1 .69E 02 5 . 9 8 F 0 1 

1 .49E 02 

7 . 
2 . 
7 . 
1 . 
2 . 

5 . 
8 , 

, 68E 
, 7 8 ? 
. 0 0 ? 
, 48E 
, 8 5 ? 

. 7 3 ? 
, 11? 

0 0 
0 1 
0 1 
02 
02 

0 2 
02 

4 . 1 2 E 
1 . 5 0 F 
3 . 8 2 ? 
8 . 1 5 E 
1 . 5 9 E 

2 . 9 3 E 
4 . 5 7 E 
6 . 7 7 ? 
9 . 2 4 E 
1 . 2 2 E 

00 
01 
01 
01 
02 

02 
02 
02 
02 
0 3 

2 . 4 5 E 
8 . 9 9 ? 
2 . 3 1 E 
4 . 9 4 ? 
9 . 7 0 ? 

1 . 8 0 ? 
2 . 8 3 ? 
4 . 20E 
5 . 7 9 R 
7 . 7 7 E 

1 . 0 2 E 
1 . 2 5 ? 

OC 
0 0 
0 1 
0 1 
0 1 

02 
02 
0 2 
0 2 
0 2 

0 3 
0 3 

1 . 0 6 E 
3 . 9 4 E 
1 . 0 2 E 
2 . 2 1 E 
4 . 3 7 E 

8 . 18E 
1 . 3 0 E 
1 . 9 5 E 
2 . 7 0 E 
3 . 6 5 E 

4 . 8 5 ? 
6 . 2 1 E 
8 . 2 1 E 
1 . 0 3 E 
1 . 2 6 E 

00 
00 
0 1 
01 
01 

0 1 
02 
02 
02 
02 

02 
02 
02 
03 
03 

5 . 4 9 E -
2 . 0 5 E 
5 . 3 4 ? 
1 . 1 6 ? 
2 . 3 2 E 

4 . 37E 
6 . 9 7 ? 
1 . 0 5 ? 
1 . 4 7 ? 
2 . 0 0 ? 

2 . 6 7 ? 
3 . 4 3 ? 
4 . 5 6 E 
5 . 7 7 E 
7 . 1 7 ? 

8 . 8 6 R 
1 . 0 5 E 
1 . 2 8 E 

•0 1 
0 0 
0 0 
0 1 
01 

0 1 
0 1 
02 
02 
02 

02 

02 
C2 
02 
02 

07 
03 
0 3 

13 AL 
14 S I 
15 P 
16 S 
17 CL 

18 AR 
19 K 
20 CA 
2 1 SC 
22 T I 

2 3 V 
24 CR 
25 MN 
26 FE 
2 7 CO 

28 NI 
29 CU 
3 0 ZN 
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Table 9 (continued) 

(d)/:/3i,3(/:^2,3)xray 

Photon energy (keV) 

z 
13 AL 
14 S I 
15 P 
16 S 
17 CL 

18 AR 
19 K 
2 0 CA 
21 SC 
2 2 T I 

2 3 V 
2 4 CR 
2 5 HN 
2 6 FE 
2 7 CO 

2 8 NI 
2 9 CU 
3 0 ZN 
31 GA 
3 2 GE 

3 3 AS 
3 4 SE 
3 5 BR 
36 KR 
37 PB 

3 8 SR 
3 9 Y 
4 0 ZR 
4 1 NB 
4 2 BO 

4 3 TC 
4 4 EU 
4 5 RH 
4 6 PD 
4 7 AG 

4 8 CD 
4 9 IN 
5 0 SN 
5 1 SB 
5 2 T? 

5 3 I 
5 4 XF 
5 5 CS 
5 6 BA 
5 7 LA 

5 8 CE 
5 9 PB 
6 0 NO 
6 1 PH 
6 2 SH 

6 3 EO 
6 4 GD 
6 5 TB 
6 6 DY 
6 7 HO 

6 8 EF 
6 9 TH 
7 0 YB 
7 1 LO 
7 2 HF 

2 0 . 0 0 

6 . 
2 . 
6 . 
1 . 
3 . 

5 . 
9 . 
1 , 
2 , 
2 . 

3 . 
4 . 
6 , 
8 . 
1 . 

1 . 
1 . 
2 . 
2 . 
3 . 

3 . 
4 , 
4 . 
5 . 
6 . 

7 , 
8 . 
9 . 
1 . 
1 . 

6 5 F -
, 5 3 F -

7 0 E -

4 9 E 
OIF 

. 7 7 E 
36 F 

, 4 4 E 
04 E 

.8 ir 

, 8 2 E 
, 9 9 F 
, 7 3 F 
, 6 3 F 
09 F 

. 3 6 F 
, 6 5 F 
, 0 5 E 
, 5 1 F 

.on 
5 8 F 

, 2 4 E 
9 3 E 

, 6 8 E 
, 5 4 E 

4 6 E 
, 4 4 F 
. 4 6 E 
, 0 5 E 
, 1 6 F 

• 0 2 
• 0 1 
• 0 1 

0 0 
0 0 

0 0 
0 0 
0 1 
0 1 
0 1 

01 
0 1 
0 1 
01 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

02 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 3 
0 3 

3 0 . 0 0 

1 . 8 7 E -
7 . 1 8 E -
1 . 9 2 E ^ 
4 . 2 9 E -
8 . 7 6 E -

1 . 6 9 H 
2 . 7 7 F 
4 . 2 8 E 
6 . 1 1 F 
8 . 5 0 E 

1 . 1 6 E 
1 . 5 3 E 
2 . 0 8 E 
2 . 6 8 F 
3 . 4 1 E 

4 . 3 0 E 
5 . 2 5 E 
6 . 5 7 E 
8 . 0 8 E 
9 . 7 6 F 

1 . 1 7 E 
1 . 3 9 E 
1 . 6 3 E 
1 . 8 9 F 
2 . 1 9 E 

2 . 5 1 E 
2 . 8 7 ? 
3 . 2 6 E 
3 . 6 7 E 
4 . 1 2 r 

4 . 6 0 F 
5 . 1 0 E 
5 . 6 4 r 
6 . 1 9 E 
6 . 7 5 F 

7 . 3 4 E 
7 . 9 8 E 
8 . 7 4 E 

• 0 2 
• 0 2 
• 0 1 
• 0 1 
•CI 

0 0 
0 0 
CO 
0 0 
0 0 

0 1 
CI 
0 1 
0 1 
0 1 

CI 
0 1 
0 1 
CI 
CI 

0 2 
0 2 
0 2 
0 2 
C2 

0 2 
C2 
0 2 
0 2 
C2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 

4 0 . 0 0 

7 . 5 2 E -
2 . 9 0 E -
7 . 7 S E ^ 
1 . 7 5 F-
3 . 5 9 E -

6 . 9 7 F ^ 
1 . 1 5 E 
1 . 7 e E 
2 . 5 5 F 
3 . 5 7 E 

4 . 9 C E 
6 . 4 9 E 
8 . H 4 E 
1 . 1 5 E 
1 . 4 6 F 

1 . 8 5 E 
2 . 2 8 E 
2 . 8 6 E 
3 . 5 3 E 
4 . 2 P E 

5 . 15E 
6 . 1 5 E 
7 , 2 4 F 
8 . 4 2 ? 
9 . 8 0 E 

1 . 13E 
1 . 3 0 E 
1 . 4 8 E 
1 . 6 7 E 
1 . 8 9 F 

2 . 1 1 E 
2 . 3 5 E 
2 . 6 0 E 
2 . 8 7 E 
3 . 1 6 F 

3 . 4 7 E 
3 . 7 9 E 
4 . 1 2 E 
4 , 4 7 E 
4 , 8 1 E 

5 . 17F 
5 . 5 4 E 
5 . 9 2 E 
6 . 3 6 E 
6 . 8 0 E 

• 0 3 
• 0 2 
• 0 2 
•0 1 
• 0 1 

• 0 1 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

5 0 . 0 0 

3 . 6 9 ? -
1 . 4 3 E -
3 . 8 5 F -
8 . 6 7 ? -
1 . 7 9 ? -

3 . 4 8 E -
5 . 7 4 E -
8 . 9 5 E -
1 . 2 9 ? 
1 . 8 1 F 

2 . 4 9 " 
3 . 3 0 E 
4 . 5 2 ? 
5 . P 8 E 
7 . 5 2 F 

9 , 5 6 B 
1 . 1 8 ? 
1 . 4 8 ? 
1 . 8 4 ? 
2 . 2 4 ? 

2 . 6 9 E 
3 . 2 3 ? 
3 . 8 1 E 
4 . 4 4 ? 
5 . 1 8 F 

6 . O O E 
6 . 9 0 ? 
7 . 8 9 ? 
8 . 9 4 E 
1 . 0 1 E 

1 . 1 4 ? 
1 . 2 7 ? 
1 . 4 1 ? 
1 . 5 6 E 
1 . 7 2 E 

1 . 8 9 ? 
2 . 0 7 E 
2 . 2 6 E 
2 . 4 5 ? 
2 . 6 6 E 

2 . 8 7 ? 
3 . 1 0 E 
3 . 3 3 E 
3 . 5 7 E 
3 . 8 2 E 

4 . 0 8 ? 
4 . 3 4 E 
4 . 6 1 ? 
4 . 9 0 ? 
5 . 2 4 E 

5 . 5 4 E 

• 0 3 
• 0 2 
• 0 2 
• 0 2 
• 0 1 

• 0 1 
• 0 1 
• 0 1 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 

6 0 . 0 0 

2 . 0 5 E ^ 
7 . 9 7 ? ^ 
2 . 1 6 E -
4 . 8 7 E -
1 . 0 1 ? -

1 . 9 7 ? -
3 . 2 5 F -
5 . 0 8 F ^ 
7 . 3 3 E -
1 . 0 3 F 

1 . 4 2 E 
1 . 8 9 F 
2 . 6 0 ? 
3 . 3 9 P 
4 . 3 4 ? 

5 . 5 3 F 
6 . 8 2 E 
8 . 6 1 E 
1 . 0 7 E 
1 . 3 0 E 

1 . 5 8 E 
1 . 8 9 E 
2 . 2 4 ? 
2 . 6 2 F 
3 . 0 6 E 

3 . 5 5 ? 
4 . 0 9 ? 
4 . 6 8 ? 
5 . 3 2 E 
6 . 0 4 ? 

6 . 7 9 E 
7 . 5 9 E 
8 . 4 7 E 
9 . 4 0 F 
1 . 0 4 E 

1 . 1 4 E 
1 . 2 5 ? 
1 . 3 7 ? 
1 . 4 9 E 
1 . 6 2R 

1 . 7 6 E 
1 . 8 9 E 
2 . 0 4 F 
2 . 1 9 F 
2 . 3 5 E 

2 . 5 2 ? 
2 . 7 0 F 
2 . 8 8 E 
3 . 0 7 E 
3 . 2 6 E 

3 , 4 6 R 
1 . 6 5 E 
3 . 8 6 E 
4 . 0 7 E 
4 . 3 2 E 

4 . 5 8 F 
4 . 7 9 E 

• 0 3 
- 0 3 
- 0 2 
- 0 2 
- 0 1 

- 0 1 
- 0 1 
- 0 1 
- 0 1 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 2 
0 ? 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

02 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 

8 0 . 0 0 

8 , 1 2 E -
3 , 1 6 E -
8 . 6 0 R -
1 . 9 5 ? -
4 . 0 5 E -

7 , 9 4 E -
1 . 3 2 E -
2 . 0 7 E -
2 . 9 9 B -
4 . 2 2 ? -

5 . a 5 E ^ 
7 . 8 1 E -
1 . 0 7 ? 
1 . 4 1 B 
1 . 8 1 E 

2 . 31 E 
2 . 3 6 E 
3 . 6 2 E 
4 . 5 2 E 
5 . 5 3 E 

6 . 7 0 E 
8 . 0 7 ? 
9 . 5 8 E 
1 . 1 2 F 
1 . 3 2 ? 

1 . 5 3 B 
1 . 7 7 E 
2 . 0 3 E 
2 . 3 2 E 
2 . 6 4 E 

2 . 9 7 R 
3 . 3 4 F 
3 . 7 3 E 
4 . 1 5 E 
4 . 6 0 E 

5 . 0 9 E 
5 . 6 0 E 
6 . 14E 
6 . 7 1 R 
7 . 3 0 E 

7 . 9 3 ? 
8 . 5 9 R 
9 . 2 8 E 
9 . 9 9 E 
1 . 0 8 ? 

1 . 1 6 E 
1 . 2 4 E 
1 . 3 3 F 
1 . 4 2 E 
1 . 5 2 E 

1 . 6 1 ? 
1 . 7 1 E 
1 . 8 2 E 
1 . 9 3 R 
2 , 0 5 E 

2 . 16R 
2 . 2 8 ? 
2 . 4 0 E 
2 . 5 2 E 
2 . 6 4 E 

• 0 4 
- 0 3 
- 0 3 
- 0 2 
- 0 2 

- 0 2 
• 0 1 
- 0 1 
• 0 1 
- 0 1 

- 0 1 
• 0 1 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

1 0 0 . 0 0 

3 . 9 5 E -
1 . 5 4 E -
4 . 2 1 E ^ 
9 . 5 7 F -
1 . 9 9 E -

3 . 9 2 F ^ 
6 . 5 2 ? -
1 . 0 3 F -
1 , 4 9 F -
2 . 1 1 E -

2 . 9 3 F ^ 
3 . 9 1 F -
5 . 4 0 F -
7 . 0 8 E ^ 
9 . 1 3 E -

1 . 1 7 F 
1 . 4 5 E 
1 . 8 4 F 
2 . 3 C E 
2 . 8 2 E 

3 . 4 3 E 
4 . 14E 
4 . 9 2 E 
5 . 7 8 ? 
e . 8 0 F 

7 . 9 2 E 
9 . 1 7 t 
1 . C 6 E 
1 . 2 1 E 
1 . 3 8 F 

1 . 5 6 B 
1 . 7 5 E 
1 . 9 6 E 
2 . 19E 
2 . 4 3 E 

2 . 6 9 E 
2 . 9 6 E 
3 . 2 6 E 
3 . 5 7 F 
3 . 8 9 E 

4 . 2 3 F 
4 . 6 0 F 
4 . 9 8 E 
5 . 3 7 ? 
5 . 7 9 F 

6 . 2 4 E 
6 . 7 2 F 
7 . 2 1 E 
7 . 7 2 E 
8 . 2 6 E 

8 . 8 1 E 
9 . 3 7 E 
9 . 9 8 E 
1 . C 6 E 
1 . 1 3 E 

1 . 1 9 F 
1 . 2 6 E 
1 . 3 3 E 
1 . 4 0 E 
1 . 4 7 E 

- 0 4 
-C3 
- 0 3 
-C3 
- 0 2 

- 0 2 
- 0 2 
- 0 1 
• 0 1 
• 0 1 

• 0 1 
• 0 1 
• 0 1 
- 0 1 
-CI 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
01 
01 
0 1 

01 
0 1 
CI 
0 1 
0 1 

01 
0 1 
01 
CI 
0 1 

01 
0 1 
0 1 
01 
0 1 

01 
0 1 
0 1 
01 
0 1 

CI 
01 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 
02 
0 2 

2 0 0 . 0 0 

4 . 3 0 E -
1 . 6 9 E -
4 . 6 5 E -
1 . 0 7 ? -
2 . 2 3 P -

4 . 4 2 E -
7 . 4 1 E -
1 . 1 7 ? -
1 . 7 2 " -
2 . 4 4 E -

3 . 4 2 P -
4 . 6 0 ? -
6 . 3 9 R -
a . 4 3 E -
1 . 0 9 " -

1 . 4 1 E -
1 . 7 6 E -
2 . 2 5 R -
2 . 8 2 F -
3 . 4 9 E -

4 . 2 6 P -
5 . 1 7 F -
6 . 1 9 ? -
7 . 3 1 E -
8 . 6 4 E -

I . O I E 
1 . 1 8 ? 
1 . 3 7 ? 
1 . 5 7 ? 
1 . 8 0 E 

2 . 0 4 R 
2 . 3 1 E 
2 . 6 0 ? 
2 . 9 2 ? 
3 . 2 6 E 

3 . 6 3 E 
4 . 0 3 E 
4 . 4 5 E 
4 . 9 0 ? 
5 . 3 7 E 

5 . 8 7 E 
6 . 4 1 ? 
6 . 9 8 ? 
7 . 5 7 ? 
8 . 2 2 ? 

8 . 9 0 E 
9 . 6 3 ? 
1 . 0 4 E 
1 . 1 2 ? 
1 . 2 0 E 

1 . 2 9 E 
1 . 3 8 B 
1 . 4 8 F 
1 . 5 8 ? 
1 . 6 9 E 

1 . 8 0 ? 
1 . 9 1 B 
2 . 0 3 ? 
2 . 1 5 ? 
2 . 2 8 B 

• 0 5 
• 0 4 
• 0 4 
• 0 3 
• 0 3 

• 0 3 
• 0 3 
• 0 2 
• 0 2 
• 0 2 

• 0 2 
• 0 2 
• 0 2 
• 0 2 
- 0 1 

• 0 1 
- 0 1 
- 0 1 
• 0 1 
- 0 1 

• 0 1 
• 0 1 
• 0 1 
• 0 1 
• 0 1 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

7. 

1 3 
1 4 
1 5 
1 6 
1 7 

1 8 
19 
2 0 
2 1 
2 2 

2 1 
2 4 
2 5 
2 6 
2 7 

2 8 
2 9 
30 
3 1 
3 2 

3 3 
3 4 
15 
3 6 
3 7 

3 8 
3 9 
4 0 
4 1 
4 2 

4 3 
4 4 
4 5 
4 6 
4 7 

4 8 
4 9 
5 0 
5 1 
5 2 

5 3 
5 4 
5 5 
5 6 
5 7 

5 8 
5 9 
6 0 
6 1 
6 2 

6 3 
6 4 
6 5 
6 6 
6 7 

6 8 
6 9 
7 0 
7 1 
7 2 

AL 
S I 
P 
S 
CL 

AR 
K 
CA 
SC 
T I 

V 
CR 
MN 
F ? 
CO 

NI 
CU 
ZN 
GA 
GE 

AS 
S ? 
DH 
KR 
RB 

SR 
Y 
ZR 
NB 
HO 

TC 
RD 
RH 
PD 
AG 

CD 
I N 
SN 
SB 
TE 

I 
XR 
CS 
BA 
LA 

CE 
PR 
ND 
PB 
SH 

EU 
GD 
TB 
DY 
HO 

ER 
TH 
YB 
LU 
HF 
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Table 9 (continued) 

(d)*:3i,3(*:^2,3)xray 

Flioton energy (keV) 

2 0 . 0 0 3 0 . 0 0 40 .00 5 0 . 0 0 6 0 . 0 0 8 0 . 0 0 100 .00 200 .00 

73 
74 
75 
76 
77 

78 
79 
PO 
81 
82 

83 
84 
65 
86 
87 

88 
89 
90 
91 
92 

93 
94 
95 
96 
97 

98 
99 

100 
101 

TA 
8 
RE 
03 
IH 

PT 
AU 
HG 
TL 
PB 

BI 
PO 
AT 
RN 
FR 

RA 
AC 
TH 
PA 
U 

NP 
PU 
AB 
CH 
BK 

CF 
ES 
PB 
HD 

2 . 
2 . 
3 . 
3 . 
3 . 

3 . 

.77E 
, 89E 
03E 

, 18? 
33R 

.42? 

02 
02 
02 
02 
02 

02 

1 . 5 5 E 
1 . 6 3 E 
1 .71E 
1 . 7 9 E 
1 .87F 

1 .95E 
2 . 0 3 F 
2 . 12F 
2 . 2 0 E 
2 . 2 9 F 

2 . 3 9 E 
2 . 4 9 F 
2 . 5 7 F 
2 , 6 7 E 

C2 
02 
02 
C2 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 

2 . 4 1 E 
2 . 5 4 P 
2 . 6 3 " 
2 . 8 3 " 
2 . 9 7 " 

3 . 1 3 ? 
3 . 2 9 ? 
3 . 4 5 ? 
3 . 6 1 ? 
3 . 7 8 " 

3 . 9 6 ? 
4 . 1 3 E 
4 . 3 1 ? 
4 . 4 9 E 
4 . 6 8 ? 

4 . 8 7 ? 
5 . 0 7 E 
5 . 27E 
5 . 4 8 E 
5 . 7 0 E 

5 . 9 1 E 
6 . 1 2 P 
6 . 3 4 F 
6 . 5 5 R 
6 . 7 7 ? 

6 . 9 9 ? 
7 . 2 2 E 
7 . 4 5 ? 
7 . 6 6 E 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 

73 TA 
74 W 
75 BE 
76 OS 
77 TR 

78 PT 
79 AU 
80 HG 
81 TL 
82 PB 

83 BI 
84 PO 
85 AT 
86 RN 
87 FR 

88 RA 
89 AC 
90 TH 
9 1 PA 
92 U 

9 3 NP 
94 PH 
95 AH 
96 CM 
97 BK 

98 CF 
99 ES 

100 Ffl 
1 0 1 MD 
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ORNL-DWG 77-18989R 

X—ray Production Cross Sections 

T--1—r- T—[ ' 

0 10 
" ' p ' T — I 1 !—I 1—I—f—T—I r—T ' "T'"-1 1 1 I ?" T" I I I I r I I ^ " T - ' T ' " ' | 

40 50 60 70 80 90 100 

Atomic Number Z 

Fig . 14 
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ORNL-DWG 77-18990R 

X—ray Production Cross Sections 
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Fig . 15 
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ORNL-DWG 77-18991R 

X—ray Production Cross Sections 
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ORNL-DWG 77-18992R 
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Table 10. L-shell x^ay fluorescence cross sections arranged in sequence by fluorescent x ray 

Values are in units of barns/atom. See Figs. 18 to 25 for graphic representation. 

z 1 . 0 0 2 . 0 0 3 . 0 0 

(a) i , i 2 , 3 xray 

Photon energy (keV) 

H.OO 5 . 0 0 6 . 0 0 8 . 0 0 1 0 . 0 0 Z 

1 2 
1 3 

m 
1 5 
16 
1 7 
1 8 
1 9 

2 0 
2 1 
2 2 
2 3 
2 » 

2 5 
2 6 
2 7 
2 8 
2 9 

3 0 
3 1 
3 2 
3 3 
3 4 

3 5 
3 6 
3 7 
3 8 
3 9 

UO 
4 1 
4 2 
4 3 
4 4 

4 5 
4 6 
4 7 
4 8 
4 9 

5 0 
5 1 
5 2 
5 3 
5 4 

5 5 
5 6 
5 7 
5 8 
5 9 

6 0 
6 1 
6 2 
6 3 
6 4 

6 5 
6 6 
6 7 

fifl 

»G 

At 
S I 

P 
S 
CL 
AR 
K 

CA 
SC 
T I 
¥ 
CR 

MN 

FE 
CO 
N I 
CO 

ZN 
fJA 
GF 
AS 
S E 

BR 
KR 
BB 
SR 
Y 

ZB 
NB 
MO 
TC 
RO 

RH 
PD 
AG 
CD 
I N 

SN 
SB 
TE 
I 
XE 

C S 
BA 
LA 
C E 
PR 

ND 
P(1 

sn 
EU 
GD 

TD 
DY 
HO 
ER 

5 . 6 5 E - 0 1 
5 . 8 1 E - 0 1 
6 . 2 1 E - 0 1 

6 . 4 1 E - 0 1 1 . 4 1 E - 0 1 
9 . 0 9 E - 0 1 2 . 0 7 E - 0 1 
1 .12E 00 2 . 6 4 E - 0 1 
1 .28E 00 3 . 1 2 E - 0 1 1 . 2 4 E - 0 1 
1.41E 00 3 . 5 3 E - 0 1 1 . 4 3 E - 0 1 

1 .55E CO 3 . 9 9 E - 0 1 1 . 6 4 E - 0 1 8 . 4 0 E - 0 2 
1 .79E 00 4 . 7 8 E - 0 1 1 . 9 9 E - 0 1 1 . 0 3 E - 0 1 
1 .98E 00 5 . 4 5 E - 0 1 2 . 3 1 E - 0 1 1 . 2 0 E - 0 1 
2 . 2 5 E 0 0 6 . 3 9 E - 0 1 2 . 7 4 E - 0 1 1 . 4 5 E - 0 1 8 . 6 1 E - 0 2 
2 . 7 2 E 00 8 . 0 1 F - 0 1 3 . 4 9 E - 0 1 1 . 8 6 E - 0 1 1 . 1 1 E - 0 1 

2 . 9 6 E 0 0 a . 9 9 E - 0 1 3 . 9 7 E - 0 1 2 . 1 3 R - 0 1 1 . 2 9 F - 0 1 8 . 4 0 E - 0 2 
3 . 3 9 E 00 1.C6E 00 4 . 7 a E - 0 1 2 . 5 7 E - 0 1 1 . 5 5 i - 0 1 1 . 0 2 E - 0 1 
3 . 6 5 E 00 1 .18E 00 S . J R E - O I 2 . 9 4 E - 0 1 1 . 8 0 E - 0 1 1 . 1 9 E - 0 1 

1 .37E 00 6 . 3 1 E - 0 1 3 . 4 a f ; - 0 1 2 . 1 4 E - 0 1 1 . 4 2 K - 0 1 7 . 2 2 K - 0 2 
1 .60E 00 7 . 4 8 E - 0 1 4 . 1 6 E - 0 1 2 . 5 8 F - 0 1 1 . 7 1 E - C 1 8 . 8 0 E - 0 2 

1 .74E 00 8 . 2 6 E - 0 1 4 . 6 3 E - 0 1 2 . 8 3 E - 0 1 1 . 9 i E - 0 1 9 . 9 7 K - 0 2 
2 . 0 4 E 00 9 . 8 3 E - 0 1 5 . 5 6 E - 0 1 3 . a 8 E - 0 1 2 . 3 i > E - 0 1 1 . 2 2 E - 0 1 7 . 1 9 E - 0 2 
2 . 0 6 F 00 1 .01E 00 5 . 7 7 E - 0 1 3 . 6 4 E - 0 1 2 . 4 6 ' ^ - 0 1 1 . 2 9 E - 0 1 7 . f i 3 ' ^ - 0 2 
2 .3RE 00 1.18R 0 0 6 . 7 7 E - 0 1 4 . 3 0 E - 0 1 2 . 9 1 S - 0 1 1 . 5 4 K - 0 1 q . 1 6 " - 0 2 
2 . 6 7 F 00 1 .33E 00 7 . 7 3 E - 0 1 4 . 9 3 E - 0 1 3 . 3 6 E - 0 1 1 . 7 a E - 0 1 1 . 0 7 R - 0 1 

2 . 9 3 E 00 1 .47E 0 0 8 . 6 1 5 - 0 1 5 . 5 2 E - 0 1 3 . 7 8 E - 0 1 2 . 0 2 K - 0 1 L Z S i ^ - O I 
3 . 1 6 E 00 1 .63E 0 0 9 . 6 C E - 0 1 6 . 2 0 E - 0 1 4 . 2 6 E - 0 1 2 . 2 9 K - 0 1 1 . 3 9 E - 0 1 

1.75R 0 0 1 . 0 4 F 00 6 . 7 8 E - 0 1 4 . 6 O F - 0 1 2 . 5 4 2 - 0 1 1 . 5 4 E - 0 1 
2 . 0 3 E 00 1 . 2 2 E 00 7 . 9 8 E - 0 1 5 . 5 4 E - 0 1 3 . 0 2 E - 0 1 1 . R 4 E - 0 1 
2 . 2 4 E 00 1 .35E 00 8 , 8 9 E - 0 1 6 . 1 9 E - 0 1 3 . a 0 E - 0 1 2 . 0 a E - 0 1 

2 . 7 1 E 00 1 . 6 4 E 00 L O S E 00 7 . 5 5 E - 0 1 4 . 1 7 E - 0 1 2 . 5 7 E - 0 1 
3 . 7 3 E 00 2 . 2 7 E 00 1.51E 00 1 . 06E 00 5 . 8 9 E - 0 1 3 . 5 4 E - 0 1 
3 . 9 3 E 00 2 . 4 4 E 00 1.63E 00 1 . 15E 00 6 . 4 4 E - 0 1 4 . 0 0 E - 0 1 

2 . 7 4 E 00 1 .84E 00 1 .30E 00 7 . 3 4 E - 0 1 4 . 5 8 E - 0 1 
3 . 0 9 E 00 2 .07 ' ? 0 0 1 .47E 00 R . 3 5 E - 0 1 5 . 2 4 E - 0 1 

3 . 4 1 E 00 2 . 2 8 E 00 1 . 6 4 F 00 9 . 3 2 E - 0 1 5 . a 7 E - 0 1 
3 . 6 9 E 00 2 . 5 0 E 00 1 .80E 00 1 .03E 00 6 . 5 3 E - 0 1 
4 . 2 0 E 00 2 . 9 1 E 00 2 . 10E 00 1 .21E 00 7 . 6 3 E - 0 1 
5 . 1 8 E 00 3 . 4 5 E 0 0 2 . 4 7 E 00 1.44R 00 9 . i a E - 0 1 

4 . 0 2 E 00 2 . 8 9 R 00 1 .69E 00 I . O ^ E 00 

7 . 7 2 E 00 5 .63R 00 3 . 3 0 E 00 2 . 1 2 E 00 
8 . 3 9 F 00 6 . 2 4 P 00 3 . 6 7 E 00 2 . 3 7 E 00 
9 . 2 4 E 00 6 . 8 7 F 00 4 . 0 5 F 00 2 . 6 3 E 00 

7 . 6 6 E 00 4 . 5 6 E 00 2 . 9 7 E 00 
8 . 2 6 E 00 4 . 9 8 E 00 3 . 2 6 E 00 

9 . 1 7 E 00 5 . 5 6 E 00 3 . 6 6 E 00 
1.02E 01 6 . 2 5 E 00 4 . 1 2 E 00 

6 . 9 9 E 00 4 . 6 1 E 00 
7.7fiE 00 5 . H E 00 
8 . 6 3 E 00 5 . 7 4 E 00 

9 . 6 8 E 00 6 . S 3 E 00 
1 .06E 01 7 . 2 3 R 00 
1 .23E 01 8 . 3 3 E 00 

9 . 4 5 R 00 
1.06R 01 

1 . 18R 01 
1 .36E 01 
1 .55E 01 
1.77R 01 

12 
1 1 
14 

TS 
1(> 
17 

ia 
1 9 

2 0 
2 1 
2 2 
2 3 
2 4 

? S 
2ft 
2 7 

2a 
2T 

3 0 
31 
3 7 
33 
3 4 

3S 
I n 
3 7 

3" 
3 9 

4 0 
4 1 
4 2 
4 3 
4 4 

4 S 
4f, 
4 7 
4 8 
4 9 

•SO 
5 1 
5 2 
5 3 
5 4 

5 5 
5 6 
5 7 
5 8 
5 9 

6 0 
6 1 
6 2 
6 3 
6 4 

6 5 
6 6 
6 7 
6 8 

.»!G 

AL 
ST 

P 
<5 
CI. 
AR 
K 

CA 
SC 
T I 

y 
C 

"N 

F^^: 

CO 
HI 
CO 

ZN 
rrh 
r,c: 
AS 
SE 

3 H 
Kl 

Rn 
SR 
Y 

7,R 
NB 
ilO 
TC 
Rtl 

RI! 
PD 
AG 
CO 
I V 

SN 
SB 
TE 
I 
XE 

C S 
BA 
LA 
CE 
PR 

ND 
Pfl 
SH 
RU 
GD 

TR 
DY 
HO 
RR 
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Table 10 (continued) 

z 

4 3 TC 
4 4 RU 

4 5 RH 
4 6 PD 
4 7 AG 
4 8 CD 
4 9 IN 

5 0 SN 
5 1 S B 
5 2 TE 
5 3 I 
5 4 XE 

5 5 CS 
5 b BA 
5 7 LA 
5 8 CE 
5 9 PB 

6 0 ND 
6 1 PM 
6 2 SN 
6 3 EU 
6 4 GD 

6 5 TB 
6 6 DY 
6 7 HO 
6 8 EE 
6 9 TH 

7 0 YB 
7 1 LU 
7 2 HF 
7 3 TA 
7 4 H 

7 5 BE 
7 6 OS 
7 7 I B 
7 8 PT 
7 9 AO 

8 0 HG 
8 1 TL 
8 2 PB 
8 3 B I 
8 4 PO 

8 5 AT 
8 6 BN 
8 7 PR 
8 8 RA 
8 9 AC 

9 0 TH 
9 1 PA 
9 2 0 
9 3 S P 
9 4 PD 

9 5 AH 
96 cn 
9 7 BK 
9 8 CF 
9 9 ES 

1 0 0 rn 
1 0 1 HD 

2 0 . OC 

9 . 3 7 F -
1 . 0 9 E -

1 . 2 3 E -
1 . 3 8 E -
1 . 6 5 E -
2 . 0 0 E -
2 . 3 8 E -

4 . 7 3 E -
5 . 3 3 E -
5 . 9 9 E -
6 . 8 5 E -
7 . 6 2 E -

a . 6 3 F -
9 . 8 3 E -
1 . 1 1 E 
1 . 2 5 E 
1 . 4 2 E 

1 . 6 3 E 
1 . 8 2 E 
2 . 1 2 E 
2 . 4 2 F 
2 . 7 6 E 

3 . 1 3 E 
3 . 6 7 E 
4 . 2 3 E 
4 . 8 5 E 
5 . 5 9 F 

6 . 4 0 F 
7 . 3 7 E 
8 . 5 2 E 
9 . 9 1 E 
1 . 1 5 E 

1 . 2 3 E 
1 . 2 0 E 
1 . 2 0 E 
1 . 2 2 E 
1 . 2 4 E 

1 . 3 5 E 
1 . 4 6 E 
1 . 6 4 E 
1 . 8 5 F 
2 . 0 6 E 

2 . 3 2 E 
2 . 6 0 E 
2 . 9 3 E 
3 . 3 0 E 
3 . 7 3 r 

) 

• 0 2 
• 0 1 

•0 1 
• 0 1 
• 0 1 
-0 1 
• 0 1 

• 0 1 
• 0 1 
•0 1 
- 0 1 
• 0 1 

• 0 1 
-0 1 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

3 0 . 0 0 

2 . 0 5 E -
2 . 3 1 E -
2 . 6 6 E -
2 . 9 a E -

3 . 3 9 E -
3 . 8 9 E -
4 . 4 3 E -
5 . 0 1 E -
5 . 7 1 E -

6 . 6 1 E -
7 . 4 2 E -
8 . 6 6 E -
9 , 9 8 E -
1 . 1 4 E 

1 . 3 1 E 
1 . 5 4 E 
1 . 7 8 E 
2 . 0 5 E 
2 . 3 8 E 

2 . 7 5 E 
3 . 1 8 E 
3 . 7 0 E 
4 . 3 3 E 
5 . C 5 E 

5 . 4 1 E 
5 . 3 0 E 
5 . 3 4 E 
5 . 4 9 E 
5 . 6 1 E 

6 . 1 0 E 
6 . 6 2 E 
7 . 5 2 E 
8 . 5 2 E 
9 . 6 0 E 

1 . 0 9 E 
1 . 2 4 E 
1 . 4 0 E 
1 . 5 8 E 
1 . 8 0 E 

2 . 0 4 E 
2 . 2 3 E 
2 . 6 2 E 
3 . 0 1 E 
3 . 5 5 E 

4 . 0 7 E 
4 . 5 6 E 
5 . 0 6 E 
5 . 6 0 E 
6 . 2 3 F 

7 . 0 0 E 
7 . 7 9 E 

• 0 1 
• 0 1 
• 0 1 
• 0 1 

• 0 1 
• 0 1 
• 0 1 
• 0 1 
• 0 1 

-0 1 
• 0 1 
• 0 1 
- 0 1 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

oc 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 

40.oc 

2 . 5 3 E -
2 . 8 9 E -

3 . 3 5 E -
3 . 7 8 E -
4 . 4 3 E -
5 . 1 3 E -
5 . 9 0 E -

6 . 7 6 E -
7 , 9 9 E -
9 . 2 7 E -
1 . 0 7 E 
1 . 2 5 E 

1 . 4 5E 
1 . 6 8 E 
1 . 9 6 E 
2 . 3 0 E 
2 . 7 0 E 

2 . 9 0 R 
2 . 8 6 E 
2 . 8 9 E 
2 . 9 8 E 
3 . 0 5 E 

3 . 3 3 E 
3 . 6 3R 
4 . 1 5 E 
4 . 7 2 E 
5 . 3 4 E 

6 . 1 0 E 
6 . 9 4 E 
7 . 8 3 E 
8 . 8 9 E 
1 . 0 2 E 

1 . 1 6E 
1 . 2 7 E 
1 . 4 9E 
1 . 7 2 E 
2 . 0 4 E 

2 . 3 5 E 
2 . 6 6 E 
2 . 9 9 E 
3 . 3 3E 
3 . 7 2 E 

4 . 1 8 E 
4 . 6 6 E 

1 

• 0 1 
• 0 1 

• 0 1 
• 0 1 
• 0 1 
• 0 1 
• 0 1 

• 0 1 
• 0 1 
•0 1 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 

( a ) i : 

Photon 

5 0 . 0 0 

3 . 4 6 E -

3 . 9 7 E -
4 . 7 1 E -
5 . 4 8 E -
6 . 3 6 E -
7 . 4 3 E -

8 . 6 2 E -
1 . 0 0 E 
1 . 1 8 E 
1 . 3 8 E 
1 . 6 2 R 

1 . 7 5 E 
1 . 7 3 E 
1 . 7 5 E 
1 . 8 1 E 
1 . 8 6 E 

2 . C 4 E 
2 . 2 3 E 
2 . 5 5 E 
2 . 9 1 E 
3 . 3 0 E 

3 . 7 9 E 
4 . 3 2 E 
4 . 8 9 E 
5 . 5 6 E 
6 . 3 9 E 

7 . 3 1 E 
8 . 0 0 E 
9 . 4 6 E 
1 . 0 9 E 
1 . 3 0 E 

1 . 5 1 E 
1 . 7 1 E 
1 . 9 2 E 
2 . 1 5 E 
2 . 4 1 E 

2 . 7 0 E 
3 . 0 2 E 

I 

•01 

• 0 1 
•01 
• 0 1 
• 0 1 
•01 

• 0 1 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

01 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 

1^2,3 "'ay 

energy (keV) 

6 0 . 0 0 

5 . 5 8 E -
6 . 5 1 E -
7 . 6 4 E -
9 . 0 0 E -
1 . 0 6 E 

1 . 1 5 E 
1 . 1 3E 
1 , 1 5 E 
1 . 1 9E 
1 . 2 3 E 

1 . 3 5 E 
1 . 4 8 R 
1 . 6 9 R 
1 . 9 3 E 
2 . 2 0 E 

2 . 5 3 E 
2 . 8 9 E 
3 . 2 8 R 
3 . 7 4 E 
4 . 3 0 E 

4 . 9 3 E 
5 . 4 1 E 
6 . 4 1 E 
7 . 4 3 E 
8 . a 8 E 

1 . 0 3 R 
1 . 1 7 E 
1 . 3 1 E 
1 . 4 7 E 
1 . 6 6 E 

1 . 8 7 E 
2 . 0 9 E 

• 0 1 
• 0 1 
• 0 1 
•0 1 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 

ao.oo 

6 . 

6 . 
7 . 
8 . 
9 . 
1 . 

1 . 
1 . 
1 . 
1 . 
2 . 

2 . 
2 . 
3 . 
3 . 
4 . 

5 . 
6 . 
7 . 
7 . 
8 . 

1 . 
1 . 

2 3 E -

8 5 F -
5 3 E -
6 6 E -
9 3 R -

, 1 3 E 

. 3 1 E 
, 5 0 R 
7 0 E 

, 9 5 R 
, 2 5 E 

, 5 9 E 
. 8 5 E 
, 3 9 F 
, 9 4 E 

7 2 E 

, 4 a E 
, ? 4 R 
, 0 6 E 

9 5 F 
, 9 6 E 

, 0 1 E 
. 1 4 E 

• 0 1 

• 0 1 
• 0 1 
• 0 1 
• 0 1 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 
0 . 
0 0 

01 
0 1 

1 0 0 . 0 0 

1 . 
1 . 
1. 

1, 
1 . 
2 . 
2 , 
2 . 

3 . 
3 
4 , 
4 , 
5 . 

6 , 
6 , 

, 0 1 E 
. 1 6 E 
. 3 4 F 

. 5 4 E 
, 7 0 E 
. 0 3 E 
. 3 6 E 
, 8 4 E 

, 3 0 E 
. 7 7 E 
. 2 7 E 
, 8 2 E 
. 4 6 E 

. 1 9 R 

. 9 6 R 

2 0 0 . 0 0 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

T 

4 3 TC 
4 4 nil 

4 5 VH 
4 6 PD 
4 7 AG 
4 8 CD 
4 9 IN 

5 0 SN 
51 SB 
5 2 TF 
5 3 T 
5 4 XE 

5 5 C S 
5 6 BA 
5 7 LA 
5 8 CR 
5 9 PR 

6 0 ND 
6 1 P« 
6 2 SM 
6 3 EO 
6 4 GD 

6 5 TP 
6 6 DY 
6 7 HO 
6 8 fR 
f.9 T I 

7 0 YB 
7 1 LO 
7 2 HF 
7 3 TA 
7 4 W 

7 5 •̂ E 
7 6 OS 
7-' I H 
7 8 PT 
7 9 AU 

8 0 HG 
31 TL 
3 2 PB 
8 3 BT 
8 4 PO 

8 5 AT 
8 6 RN 
8 7 FB 
8 8 RA 
8 9 AC 

9 0 TH 
9 1 PA 
9 2 U 
9 3 NP 
9 4 PO 

9 5 AH 
9 6 C I 
9 7 3K 
9 8 C" 
9 9 ES 

1 0 0 F l 
1 0 1 .™n 
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Table 10 (continued) 

(b) L03(.L,M3)xmy 

Z 

1 3 AL 
1 4 S I 

1 5 P 
16 S 
1 7 CL 
18 AR 
1 9 K 

2 0 CA 
2 1 SC 
2 2 T I 
2 3 ¥ 
2 4 CR 

2 5 NH 
2 6 FE 
2 7 CO 
2 8 N I 
2 9 CU 

3 0 ZN 
3 1 GA 
3 2 GE 
3 3 AS 
3 4 S E 

3 5 BR 
3 6 KB 
3 7 BB 
3 8 SR 
3 9 T 

4 0 Zfi 
4 1 NB 
4 2 HO 
4 3 TC 
4 4 BO 

4 b RH 
4 6 PD 
4 7 AG 
4 8 CD 
4 9 IN 

5 0 SN 
5 1 SB 
5 2 TF 
5 3 I 
5 4 XE 

5 5 CS 
5 6 BA 
5 7 LA 
5 8 CE 
5 9 PR 

6 0 ND 
6 1 PH 
6 2 SH 
6 3 ED 
6 4 GD 

6 5 TB 
6 6 DY 
6 7 HO 
6 8 ER 

1 . 0 0 

4 . 2 8 F -
2 , 

5 . 

, O 0 E -

, 3 6 E -
1 . 5 5 E 
3 . 3 3 F 
6 . , 1 3 E 
9 . 6 1 E 

1 . 4 2 E 
1, . 9 9 E 
2 . 6 3 E 
3 , . 5 3 E 
4 . 6 2 E 

5 . , 8 4 E 
7 . 4 0 E 
9 . 3 4 E 

• 0 2 
- 0 1 

-0 1 
0 0 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 

1 , 
3 , 
7 , 
1 . 
2 , 

3 . 
5 . 

2 . 0 0 

. 1 8 E -

. 5 5 E -

. 8 5 E -
, 4 9 E 
. 4 1 E 

. 6 6 E 

. 3 0 R 
7 . 2 5 E 
1, 
1 . 

1 , 
2 . 
3 , 
3 , 
4 , 

5 , 
6 , 
7 , 
9 , 
1, 

1. 
1 , 

.OOE 

. 3 6 E 

. 7 7 E 

. 3 1 E 

.OOE 

. 7 f i E 

. 5 9 E 

. 5 0 E 

. 7 3 E 

. 9 7 E 

. 6 2 F 

. 1 4 E 

. 3 1 E 

. 4 9 R 

-0 1 
• 0 1 
• 0 1 
0 0 
0 0 

0 0 
0 0 

oc 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 

3 . 0 0 

5 . 9 4 E -
9 . 7 5 B -

1 . 5 0 R 
2 . 2 1 E 
3 . 0 7 E 
4 . 3 1 E 
5 . 9 4 E 

7 . 8 4 E 
1 . 0 3 E 
1 . 3 6 E 
1 . 7 4 E 
2 . 15E 

2 . 6 0 R 
3 . 2 4 E 
3 . 9 0 F 
4 . 7 6 E 
5 . 6 7 E 

6 . 5 9 E 
7 . 6 8 E 
S . 8 6 R 
1 . 0 2 E 
1 . 2 2E 

1 . 4 6 E 
2 . 0 9 E 
2 . 2 5 E 

- 0 1 
• 0 1 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 

Photon 1 

4 . 0 C 

7 . 7 0 E -
1 . 1 4 E 
1 . 6 0 E 
2 . 2 7 F : 
3 . 1 6 E 

4 . 2 1 E 
5 . 6 0 E 
7 . 4 5 E 
9 . 5 7 E 
1 . 1 9 E 

1 . 4 6 E 
1 . 8 3 E 
2 . 2 3 E 
2 . 7 4 E 
3 . 2 9 E 

3 . 8 5 E 
4 . 5 4 E 
5 . 2 9 E 
6 . 1 0 E 
7 . 3 8 E 

8 . 8 5 R 
1 . 2 7 E 
1 . 4 0 E 
1 . 5 9 E 
1 . 8 1 E 

2 . 0 2 E 
2 . 2 3 E 
2 . 5 8 E 
3 . 1 1 E 

1 

• 0 1 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 1 

0 1 
0 1 
0 1 
01 
0 1 

01 
01 
0 1 
01 
01 

01 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 

energy (kcV) 

5 . 0 C 

1 . 3 5 R 
1 . 8 9 E 

2 . 5 4 E 
3 . 4 0E 
4 . 5 5 R 
5 . 8 9 E 
7 . 3 9E 

9 . lOE 
1 . 1 5 R 
1 . 4 0 E 
1 . 7 4 E 
2 . 1 0 E 

2 . 4 7 E 
2 . 9 3 E 
3 . 4 4 E 
3 . 9 9 E 
4 . 8 5E 

5 . 8 4 E 
8 . 4 4 R 
9 . 3 6 F 
1 . 0 7 R 
1 . 2 1 E 

1 . 3 5E 
1 . 5 1 E 
1 . 7 9 E 
2 . 0 8 E 
2 . 3 7 E 

4 . 4 5 F 
4 . 7 2 E 
5 . 0 9 E 

1 

no 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 

6 . 0 0 

1 . 6 6 E 
2 . 2 1 E 
3 . OOF 
3 . 9 0 E 
4 . 9 2 E 

6 . C 9 F 
7 . 7 2 E 
9 . 4 8 F 
1 . 1 8 E 
1 . 4 3 E 

1 . 6 9 E 
2 . 0 1 E 
2 . 3 8 E 
2 . 7 7 E 
3 . 3 7 E 

4 . 08E 
5 . 9 4 E 
6 . 6 1 F 
7 . 5 7 E 
8 . 6 2 R 

9 . 7 0 F 
1 . 0 9 R 
1 . 2 9 R 
1 . 4 9 F 
1 . 7 0 E 

3 . 2 4 E 
3 . 5 1 E 
3 . 7 8 R 
4 . 1 2 E 
4 . 3 3R 

4 . 7 0 R 
5 . 06K 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
01 

0 1 
01 
0 1 
0 1 
0 1 

01 
0 1 
0 1 
0 1 
0 1 

01 
0 2 
0 2 
0 2 
0 2 

0 2 
02 
0 2 
0 2 
0 2 

0 2 
0 2 

8 . 0 0 

1 . 9 9 E 
2 . 5 3 E 

3 . 1 5 E 
4 . 0 2 E 
4 . 9 7 E 
6 . 2 3 F 
7 . 5 9 E 

9 . 0 4 E 
1 . 0 8 E 
1 . 2 9 F 
1 . 5 1 E 
1 . 8 5 R 

2 . 2 6 E 
3 . 3 0 E 
3 . 7 0 R 
4 . 2 6 E 
4 . 8 8 E 

5 . 5 3 R 
6 . 2 3 E 
7 . 4 2 E 
8 . 6 5 E 
9 . 9 3 F 

1 . 9 0 K 
2 . 0 6 E 
2 . 2 3 i ' 
2 . 4 5 E 
2 . 6 1 E 

2 . 8 5 E 
3 . 1 0 E 
3 . 3 6 E 
3 . 6 5 F 
3 . 9 1 F 

4 . 1 6 E 
4 . 3 6 E 
4 . 8 4 F 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
01 

0 1 
0 1 
0 1 
0 1 
01 

01 
0 1 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 

10.or 

2 . 3 7 E 
2 . 9 5 R 
3 . 7 1 E 
4 . 5 5 R 

5 . 4 4 R 
6 . 5 5 E 
7 . 8 2 E 
9 . 2 0 E 
1 . 1 4 = ; 

1 . 3 9 E 
2 . 0 4 E 
2 . 3 0 E 
2 . 6 6 K 
3 . 0 6 E 

3 . 4 8 R 
3 . 9 4 E 
4 . 7 1 E 
5 . 5 2 R 
6 . 3 7 R 

1 . 2 2 R 
1 . 3 3 R 
1 . 4 5 E 
1 . 6 0 F 
1 . 7 1 E 

1 . 8 7 R 
2 . 04R 
2 . 2 2 ' = ' 
2 . 4 1 R 
2 . 6 ' > E 

2 . a i E 
2 . 9 8 R 
3 . 2 9 R 
3 . 5 5 R 
3 . a O R 

4 . 0 5 R 
4 . 3 9 F 
4 . 7 2 E 
5 . 15F 

1 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
01 
0 1 
01 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 ? 

0 2 
0 2 
0 2 
0 2 

7. 

1 3 AL 
1 4 ST 

1 6 P 
I'l s 
1 7 r r . 
1 8 A" 
1 1 K 

2 9 CA 
2 1 SC 
2 2 T I 
2 3 V 
2 4 CR 

2 5 fIN 
7 6 FE 
2 7 CO 
2 8 NI 
2 9 cri 

3 0 7,N 
31 GA 
3 2 GR 
3 3 AS 
3 4 SE 

3 5 BR 
3 6 KR 
3 7 RR 
3 8 SR 
3 9 Y 

4 0 ZR 
4 1 NB 
4 ? MO 
4 3 TC 
4 4 RO 

4 5 KH 
4 6 PD 
4 7 AG 
4 8 CD 
4 9 I N 

5 0 SN 
51 SB 
5 2 TE 
5 3 I 
5 4 XE 

5 5 CS 
5 6 BA 
5 7 LA 
5 8 CE 
5 9 PR 

6 0 MD 
6 1 P:^ 

6 2 S I 
6 1 KO 
6 4 GD 

6 5 TB 
6 6 DY 
6 7 8 0 
6 8 RR 
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Table 10 (continued) 

(b) Lh(.L tM3)xtiy 

Photon energy (keV) 

2 0 . 0 0 3 0 . 0 0 4 0 . 0 0 5 0 . 0 0 6 0 . 0 0 8 0 . 0 0 1 0 0 . 0 0 2 0 0 . 0 0 

4 3 TC 
4 4 RU 

4 5 RH 
4 6 PD 
4 7 AG 
4 8 CD 
4 9 I N 

5 0 SN 
5 1 S B 
5 2 TE 
5 3 I 
5 4 XE 

5 5 CS 
5 6 BA 
5 7 LA 
5 8 CE 
5 9 PR 

6 0 ND 
6 1 PM 
5 2 SH 
6 3 EU 
6 4 GD 

6 5 TB 
6 6 DY 
6 7 HO 
6 8 FR 
6 9 TM 

7 0 YB 
7 1 LO 
7 2 HF 
7 3 TA 
7 4 W 

7 5 HE 
7 6 OS 
7 7 IR 
7 8 PT 
7 9 AD 

8 0 HG 
8 1 TL 
8 2 PB 
8 3 B I 
8 4 PO 

8 5 AT 
8 6 HN 
8 7 PR 
8 8 RA 
8 9 AC 

9 0 TH 
9 1 PA 
9 2 0 
9 3 NP 
9 4 PU 

9 5 AH 
9 6 CH 
9 7 BK 
9 8 CF 
9 9 E S 

1 0 0 PH 
1 0 1 HD 

5 . 4 4 F 
5 . 3 4 E 

7 . 3 0 E 
8 . 3 7 E 
1 . 0 1 E 
1 . 2 0 E 
1 . 4 0 E 

2 . 7 2 E 
3 . O O E 
3 . 3 0 E 
3 . 6 8 F 
4 . O O E 

4 . 4 2 E 
4 . 8 7 E 
5 . 3 4 E 
5 . 8 9 E 
6 . 4 4 E 

7 . 0 2 F 
7 . 4 9 E 
8 . 3 5 E 
9 . 1 0 E 
9 . 8 7 E 

1 . 0 7 E 
1 . 1 8 E 
1 . 2 9 E 
1 . 4 1 E 
1 . 5 3 E 

1 . 6 5 E 
1 . 8 1 E 
1 . 9 6 F 
2 . 1 4 F 
2 . 3 4 E 

2 . 3 3 E 
2 . 1 3 E 
1 .99E 
1 .91E 
1 .81E 

1 .83E 
1 .84E 
1 .94E 
2 . 0 2 E 
2 . 1 0 E 

2 . 1 9 E 
2 . 2 8 E 
2 . 3 a E 
2 . 5 0 E 
2 . 5 9 E 

00 
00 

00 
00 
0 1 
01 
01 

01 
0 1 
01 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
C2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

1 . 1 5 E 
1 . 2 7 E 
1 . 4 3 E 
1 . 5 6 E 

1 . 7 4 E 
1 . 9 3 E 
2 . 1 2 E 
2 . 3 6 E 
2 . 5 9 E 

2 . 8 4 E 
3 . 0 5 E 
3 . 4 2 E 
3 . 7 5 E 
4 . C 9 E 

4 . 4 7 R 
4 . 9 7 E 
5 . 4 3 R 
5 . 9 6 E 
6 . 5 1 E 

7 . 0 9 E 
7 . 8 0 E 
S . 5 3 E 
9 . 34 R 
1 . 0 2 E 

1 . 0 2 E 
9 . 4 2 E 
8 . 8 7 E 
8 . 5 6 E 
8 . 1 7 R 

8 . 2 9 E 
8 . 3 8 E 
8 . 8 5 E 
9 . 3 3 R 
9 . 8 1 E 

1 . C 4 E 
1 . 0 9 E 
1 . 1 4 E 
1 . 2 0 E 
1 . 2 5 E 

1 . 3 1 R 
1 . 3 2 F 
1 . 4 4 E 
1 . 5 2 F 
1 . 6 5 F 

1 . 7 5 E 
1 . 7 9 E 
1 . 8 2 E 
1 . 8 4 E 
1 . 8 8 F ; 

1 . 9 3 E 
1 . 9 6 E 

0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
01 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 

• 0 1 
0 1 
01 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 

1 . 19R 
1 . 3 1 E 

1 . 4 4 F 
1 . 5 5 R 
1 . 7 5 E 
1 . 9 2 E 
2 . 1 IE 

2 . 3 1 E 
2 . 5 8 E 
2 . 8 3 E 
3 . 1 2 R 
3 . 4 2 E 

3 . 7 4 E 
4 . 1 2 R 
4 . 5 2 E 
4 . 9 7 E 
5 . 4 8 E 

5 . 5 0 E 
5 . 0 7 E 
4 . 7 9 E 
4 . 6 4 E 
4 . 4 4E 

4 . 5 3B 
4 . 6 0 E 
4 . 8 8 E 
5 . 1 7 F 
5 . 4 5 E 

5 . 7 7 E 
6 . 0 9 E 
6 . 37R 
6 . 7 3 E 
7 . 0 9 H 

7 . 4 8 E 
7 . 5 4 E 
8 . 1 9 E 
8 . 6 8 R 
9 . 4 9 R 

1 . 0 1 E 
1 . 0 5 R 
1 . 0 7 R 
1 . ICE 
1 . 1 2 E 

1 . 1 5E 
1 . 1 7 E 

0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 

1 . 2 4 R 

1 . 3 6 E 
1 . 5 2 E 
1 . 6 7 E 
1 . 8 5 R 
2 . 0 3 E 

2 . 2 3 F 
2 . 4 6 E 
2 . 7 1 E 
2 . 9 8 R 
3 . 3 0 E 

3 . 3 2 E 
3 . 0 7 E 
2 . 9 1 E 
2 . 8 3 E 
2 . 7 1 E 

2 . 7 7 E 
2 . 8 2 R 
3 . C 0 E 
3 . 1 9 F 
3 . 3 7 R 

3 . 5 9 E 
3 . 7 9 E 
3 . 9 7 E 
4 . 2 1 E 
4 . 4 5 E 

4 . 7 C E 
4 . 7 6 E 
5 . 1 9 E 
5 . 5 2 R 
6 . C 5 E 

6 . 4 6 E 
6 . 7 1 F 
6 . 9 0 E 
7 . 0 7 E 
7 . 2 6 E 

7 . 4 4 E 
7 . 5 8 E 

0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
01 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
01 
0 1 
0 1 

0 1 
01 
0 1 
0 1 
01 

01 
0 1 
0 1 
01 
0 1 

0 1 
0 1 
0 1 
01 
0 1 

0 1 
0 1 

1 . 4 4 E 
1 . 6 0 E 
1 . 7 6 F 
1 . 9 4 R 
2 . 15B 

2 . 17E 
2 . 0 1 R 
1 . 9 1 E 
1 . 8 6 E 
1 . 7 9 E 

1 . 8 3 E 
1 . 8 7 E 
1 . 9 9 E 
2 . 1 2 R 
2 . 2 5 R 

2 . 39R 
2 . 5 4 E 
2 . 6 6 R 
2 . 9 3 E 
2 . 9 9 E 

3 . 1 7 E 
3 . 2 2 R 
3 . 5 2R 
3 . 7 5 R 
4 . 12E 

4 . 4 1 E 
4 . 5 8 R 
4 . 7 2 E 
4 . 8 6 R 
5 . O O E 

5 . 1 4 E 
5 . 2 6 E 

0 1 
0 1 
01 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
01 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
01 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 

9 . 0 7 E 

9 . 3 1 E 
9 . 5 2 R 
1 . 0 2 R 
1 . 0 9 E 
1 . 1 6 F 

1 . 2 4 E 
1 . 3 1 E 
1 . 3 8 E 
1 . 4 7 F 
1 . 5 7 R 

1 . 6 7 E 
1 . 7 0 E 
1 . 8 6 F 
1 . 9 9 E 
2 . 1 9 E 

2 . 3 5 S 
2 . 4 5 R 
2 . 5 4 E 
2 . 6 2 R 
2 . 7 0 R 

2 . 7 9 E 
2 . 85R 

0 0 

0 0 
00 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 

B . 1 9 E 
a . 7 5 E 
9 . 3 1 E 

9 . 9 2 E 
1.01E 
1 .11F 
1.19E 
1.32E 

1 .42E 
1 . 4 8 F 
1.54E 
1.59R 
1 .b5E 

1 . 7 0 F 
1.75R 

00 
00 
00 

00 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 

4 3 
4 4 

4 5 
4 6 
4 7 
4 8 
4 9 

5T 
5 1 
6 2 
6 3 
6 4 

6 6 
5 6 
6 7 
5 8 
6 3 

6 0 
6 1 
6 2 
6 3 
6 4 

6 6 
6 6 
6 7 
6 3 
6 9 

7 0 
7 1 
7 ? 
7 3 
7 4 

7 5 
7 6 
7 7 
7 8 
7 9 

8 0 
81 
8 2 
8 3 
8 4 

8 6 
8 5 
8 7 
8 8 
8 9 

9 0 
9 1 
9 2 
9 3 
9 4 

9 6 
9 6 
9 7 
9 8 
9 9 

n o 
1 0 1 

Tr 
RU 

RH 
PD 
AG 

cn 
IM 

SN 
S B 
TE 
I 
XE 

C S 
nA 
LA 
CE 
PR 

ND 
P I 
S'^ 
EO 
GD 

TF 
DY 
110 
"R 
TM 

Yil 
LU 
HF 
TA 
W 

HE 
OS 
I R 
PT 
AU 

HG 
TL 
pq 
B I 
PO 

AT 
RN 
FR 
RA 
AC 

TH 
PA 
U 
• j p 

PU 

AH 
CM 
liK 
CF 
RS 

FM 
MD 
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Table 10 (continued) 

(c) L74(i,02,3)xray 

Photon energy (keV) 

1.00 2.00 3.00 4 .00 6 . 0 0 R.OO 10.00 

5 0 
51 
52 
6 3 
54 

5 5 
66 
57 
68 
59 

6 0 
61 
62 
6 3 
64 

6 5 
66 
67 
68 

SN 
SB 
TF 
I 
XE 

CS 
BA 
LA 
CE 
PR 

ND 
PM 
SM 
EU 
GD 

TR 
DY 
HO 
FB 

4 . 6 1 R 
9 .64R 
1 .52E 

0 0 
00 
0 1 

3 . 36R 
7 . r9R 
1 . 13K 
1 .62F 
2 . 12F 

2 . 6 7 E 
3 . 2 7 E 

00 
00 
01 
0 1 
01 

01 
01 

1 .97F 
4 . 1 7 F 
6 . 6 6 E 
9 . 6 3 E 
1 .23F 

1 .62E 
2.OOE 
2 . 1 6 R 
2 . 3 3 r 
2.U8R 

2 . 6 2 E 
2 . 7 1 E 
2 . 9 9 E 

00 
00 
00 
00 
01 

01 
01 
01 
01 
01 

01 
01 
01 

1 .27F 
2.ft9R 
4 . 3 1 F 
6 . 2 7 P 
3 . 3 9 R 

1 .06F 
1 .32E 
1.42R 
1.64E 
1.66R 

1 .77E 
1 . 86E 
2.01'=' 
2 . 18E 
2 . 3 1 E 

2 . 4 6 F 
2 . 6 4 E 
2 . a 3 E 
3 .06K 

00 
00 
00 
00 
00 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 

50 SN 
61 SB 
62 TR 
6 ! I 
64 XR 

66 CS 
66 BA 
67 LA 
6'3 CE 
69 PR 

6 0 ND 
61 PM 
62 SM 
6 3 EU 
64 GD 

66 TB 
66 DY 
67 HO 
68 FR 



n 

Table 10 (continued) 

(c) Z,74(ii02,3)xray 

Photon energy (keV) 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
7 3 
74 

75 
76 
77 
78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PR 

ND 
PM 
SH 
ED 
GD 

TB 
DY 
HO 
EE 
TM 

YB 
LH 
HF 
TA 

» 

RE 
OS 
IR 
PT 
AU 

HG 
TL 
PB 
BI 
PO 

AT 
RN 
FR 
RA 
AC 

TH 
PA 
U 
NP 
PU 

AH 
CM 
BK 
CF 
ES 

FM 
MD 

2 0 . 0 0 3 0 . 0 0 4 0 . 0 0 5 0 . 0 0 6 0 . 0 0 8 0 . 0 0 1 0 0 . 0 0 2 0 0 . 0 0 

2 . 8 3 E - 0 1 
6 . 0 6 E - 0 1 2 . 3 3 E - 0 1 
9 . 8 2 E - 0 1 3 . 8 0 B - 0 1 
1.45E 00 5 . 6 2 R - 0 1 
1 .96E 00 7 . 6 7 E - 0 1 

2 . 5 1 F CO 9 . 8 9 E - 0 1 
3 . 1 5 E 0 0 1 .24E 00 
3 . 4 3 E 00 1.36R 00 
3 . 7 6 E 00 1 .50E 00 7 . 5 R F - 0 1 
4 . f l7F 00 1 .64F 00 8 . 3 0 E - 0 1 

4 . 4 2 E 00 1 .79E 00 9 . 0 8 R - 0 1 
4 . 6 7 E 00 1 .90E 00 9 . 6 9 R - 0 1 
5 . 1 6 E 00 2 . 1 1 R 00 1 .08F 0 0 
5 . 5 8 E 00 2 . 3 0 E 0 0 1 .13E 0 0 
6 . 0 2 E 00 2 . 4 9 F 00 1 .28E 0 0 7 . 5 3 F - 0 1 

6 . 4 9 R 00 2 . 7 0 E 00 1.4OE 00 8 . 2 2 R - 0 1 
7 . 1 3 E 00 2 . 9 9 E 00 1.55R 00 9 . 1 4 E - 0 1 
7 . 7 2 E 00 3 . 2 5 F 00 1 .69F 0 0 1.COF 00 
8 . 3 6 F 00 3 . 5 4 E 00 1.85R 00 I . I O F 00 
9 . 0 5 E 00 3 . 8 5 E 00 2 . 0 2 E 00 1 . 2 0 E 00 

9 . 7 4 E 00 4 . 1 8 E 00 2 . 2 0 R 0 0 1 . 3 1 E 00 8 . 4 8 F - 0 1 
1 .13E 0 1 4 . 8 6 E 00 2 . 5 7 E 00 1 . 5 4 E 00 9 . 9 6 R - 0 1 
1 .29E 01 5 . 6 2 R 00 2 . 9 8 R 00 1 .79R 00 1 .16E 00 
1.4RE 01 6 . 4 8 F 00 3 . 4 5 R 00 2 . 0 7 F 00 1 .35E 00 
1 .70E 01 7 . 4 3 F 00 3 . 9 7 B 00 2 . 3 9 E 00 1.56E 00 

1 . 7 6 E 0 1 7 . 7 5 E 00 4 . 1 6 E 0 0 2 . 5 1 E 00 1. 64F 00 
1 .67E 01 7 . 4 0 E 00 3 . 9 9 E 0 0 2 . 4 2 E 00 1 .58E 00 
1 .62E 01 7 . 2 5 R 00 3 . 9 2 E 0 0 2 . 3 8 E 00 1 . 6 6 F 00 
1 . 6 5 E 0 1 7 . 3 9 R 00 4 . 0 1 E 00 2 . 4 4 E 00 1.6CE 00 
1 .65E 01 7 . 4 2 E 00 4 . 0 4 R 00 2 . 4 6 E 00 1 .62F 00 8 . 2 4 E - 0 1 

1 .75E 01 7 . 9 2 E 00 4 . 3 3 E 0 0 2 . 6 5 E 00 1 . 7 5 F 00 8 . a 9 F - 0 1 
1 .84E 01 a . 3 8 E 00 4 . 6 0 " 0 0 2 . 8 2 E 00 1 .87E 00 9 . 5 3 F - 0 1 
2 . 0 2 F 0 1 9 . 2 4 E 0 0 5 . 0 9 E 0 0 3 . 1 3 E 00 2 . 0 8 E 00 1 .06E 00 
2 . 2 1 E 01 1.C2E 0 1 5 . 6 5 E 0 0 3 . 4 9 E 00 2 . 3 2 E 00 1 . 1 9 E 00 
2 . 4 0 E 01 1 .12E 01 6 . 2 1 F 0 0 3 . 8 4 F 00 2 . 5 6 E 00 1 . 3 2 F 00 

2 . 6 1 E 01 1 .23E 01 6 . 8 7 E 0 0 4 . 2 6 E 00 2 . 8 5 E 00 1 .47E 00 
2 . 8 2 E 0 1 1 . 3 5 F 0 1 7 . 5 3 E 00 4 . 6 9 E 00 3 . 1 4 R 00 1 . 62R 00 
3 . 0 7 E 01 1 .46E 0 1 8 . 2 1 E 0 0 5 . 1 2 E 00 3 . 4 3 E 00 1 . 7 8 E 00 1 .06 E 00 
3 . 3 4 E 0 1 1.60R 01 9 . 0 1 E 0 0 5 . 6 4 R 00 3 . 7 9 R 00 1 .97E 00 1 .17F 00 
3 . 6 1 E 0 1 1 . 7 4 E 01 9 . 8 6 E 0 0 6 . 1 8 E 00 4 . 1 6 R 00 2 . 1 8 E 00 1 .29E 00 

1 .89E 0 1 1 .08E 0 1 6 . 7 9 E 00 4 . 5 8 R 00 2 . 40E 00 1.43E 00 
1 .98E 0 1 1 .13E 0 1 7 . 1 1 E 00 4 . 8 1 R 00 2 . 53E CO 1.51R 00 
2 . 2 2 E 01 1 .27E 01 8 . 0 2 R 00 5 . 4 4 P 00 2 . 8 7 R 00 1 .72E 00 
2 . 4 2 F 0 1 1 . 3 9 E 01 8 . S I R 00 5 . 9 9 E 00 3 . 1 7 E 00 1 .90E 00 
2 . 7 2 F 01 1 .57E 01 9 . 9 9 E 00 6 . 3 1 B 00 3 . 6 2 E 00 2 . 1 8 R 00 

2 . 9 7 E 0 1 1.72R 0 1 1 .10E 01 7 . 5 0 E 00 4.OOE 00 2 . 4 1 E 00 
3 . 1 4 E 01 1.83R 01 1 . 1 8 E 01 8 . 0 4 R 0 0 4 . 3 0 E 00 2 . 6 0 E 00 
3 . 2 9 E 01 1 . 9 4 E 0 1 1 . 2 5 E 01 R .53E 00 4 . 5 3 E 00 2 . 7 8 E 00 
3 . 4 3 E 0 1 2 . 0 4 E 0 1 1 .32E 01 9 . 04R 00 4 . 87R 00 2 . 9 6 E 00 
3 . 6 0 E 0 1 2 . 1 5 E 01 1 . 3 9 E 01 9 . 5 6 E 00 5 . 1 7 R 00 3 . 1 5 E 00 

3 . 7 9 E 01 2 . 2 6 E 01 1 . 4 6 E 01 1 . 0 1 F 0 1 5 . 4 9 E 00 3 . 3 5 E 00 
3 . 9 6 E 01 2 . 3 6 E 0 1 1 . 5 3 E 01 1 .06E 0 1 6 . 7 7 E 00 3 . 5 3 E 00 

50 
51 
63 
6 3 

64 

56 
56 
57 
68 
69 

6 0 
61 
62 
63 
64 

66 
6 6 
67 
6 8 
69 

70 
71 
73 
73 
74 

76 
76 
77 
73 
79 

80 
81 
82 
33 
84 

86 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 

SN 
SB 
T R 

I 
XE 

CS 
BA 
LA 
CR 
PR 

ND 
PM 
SM 
EU 
GO 

T3 
DY 
HO 
ER 
TI 

YB 
LU 
HF 
TA 
W 

RE 
OS 
IR 
PT 
AU 

HG 
TL 
PB 
BI 
PO 

AT 
PN 
FH 
KA 
AC 

TH 
PA 
U 
NP 
PU 

AM 
CM 
BK 
CF 
FS 

FM 
."in 
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Table 10 (continued) 

(d) LML^Mt) X ray 

Photon energy (keV) 

1.00 2 .00 3.00 4 .00 5.00 6 . 0 0 8 .00 

21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
5b 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

SC 
TI 
V 
CB 

HN 
FE 
CO 
NI 
CO 

ZN 
GA 
GE 
AS 
SE 

BB 
KB 
RB 
SR 
Y 

ZB 
NB 
HO 
TC 
BO 

RH 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PR 

ND 
PH 
SH 
EO 
GD 

TB 
DT 
HO 
EB 
TH 

5 . 0 5 F 0 1 
1 .48E 02 
3 . 4 1 E 02 
6 . 1 7 E 02 

9 . 7 1 1 02 
1 .43E 0 3 
2 . 0 2 E 03 
2 . 2 7 E 03 
3 . 1 4 E 03 

8 . 2 2 F 00 
2 . 4 4 E 01 
5 . 7 1 E 01 
1.C6E 02 

1.68E 02 
2.53E 02 
3.61E 02 
4.71E 02 
6.33E 02 

7 . 8 6 E 02 
9 . 7 1 E 02 
1 .17E 03 
1 .40E 03 
1 .78E 03 

2 . 2 3 E 03 
2 . 7 2 E 03 
2 . 8 8 E 03 

2 . 7 1 R 00 
8 . 0 8 E 00 
1 .90E 0 1 
3 . 5 IE 01 

5 . 6 4 R 0 1 
8 . 5 4 E 01 
1 .2 3R 0 2 
1 .61E 02 
2 . 18B 02 

2 . 7 2 E 02 
3 . 3gE 02 
4 . 11E 02 
4 . 9 9 E 0 2 
6 . 4 0 E 02 

8 . 0 2 E 0 2 
9 . 8 3E 0 2 
1 .20E 03 
1 .43E 03 
1.6 9R 0 3 

1 .98E 0 3 
2 . 1 7 E 0 3 
2 . 57E 0 3 
2 . 8 3 R 03 
3 . 3 4 E 0 3 

1 . 2 2 E 00 
3 . 6 3R 00 
8 . 5 8 F 00 
1 .59R 01 

2 . 5 5 E 01 
3 . 8 8 E 01 
5 . 6 2 E 0 1 
7 . 3 5 E 01 
9 . 9 8 E 01 

1 .25E 02 
1.56R 02 
1 .90R 02 
2 . 3 1 R 02 
2 . 9 8 R 02 

3 . 7 6 R 02 
4 . 6 2 E 02 
5 . 6 5 E 02 
6 . 8 1 E 02 
8 .C4E 02 

9 . 4 5 E 02 
1 .02E 03 
1 .21F 03 
1 . 4 3 E 03 
1 .67E 03 

1 .93E 03 
2 . 2 7 E 03 
2 . 6 3 E 03 
3 .C6R 03 
3 . 3 6 F 03 

4 . 5 9 E 00 
8 . 5 1 E 00 

1 .37E 0 1 
2 .08R 01 
3 . 0 2 E 01 
3 . 9 6 E 0 1 
5 . 3 9E 01 

6 .76R 01 
8 .45R 01 
1 .03F 02 
1 .2bE 02 
1 .63F 02 

2 .05R 02 
2 .53R 02 
3 . lOE 02 
3 . 7 5 E 02 
4 . 4 4 E 02 

5 . 2 4 E 02 
5 . 53E 02 
6 . 6 1 E 0 2 
7 . 8 4 R 02 
9 . 18E 02 

1.07E 03 
1 .25E 0 3 
1 .46E 03 
1.73R 03 
2 . 0 3 F 0 3 

2 . 4 1 R 0 3 
2 . 7 IE 0 3 
3 . 08E 03 
3 . 19F 0 3 

8 . 1 7 R 00 
1 .26E 01 
1.P1R 01 
2 . 3 8 R 01 
3 . 2 4 R 01 

4.0fiR 01 
5 . 0 9 R 01 
6 . 2 1 E 01 
7 . 6 0 R 01 
9 . 8 3 R 01 

1 .24F 02 
1 .53E 02 
1 . 8 9 E 02 
2 . 2 9 E 02 
2 . 7 1 E 02 

3 . 2 0E 02 
3 . 3 1 E 02 
3 . 9 8 E 02 
4 . 7 4 E 02 
5 . 5 7 E 02 

6 . 4 8 E 02 
7 . 6 3 E 02 
8 . 9 6 E 02 
1.06R 03 
1 . 2 4 E 03 

1 .49J : 03 
1 .70E 03 
1 .97E 03 
2 . 2 4 E 03 
2 . 5 1 E 03 

2.87E 03 
3.23R 03 
3.33R 03 

1.05E 01 
1.44L 01 

l . aOR 01 
2 . 2 6 E 01 
2 . 7 6 E 01 
3 . 3 9 E 01 
4 . 3 9 F 01 

5 . 5 8 E 0 1 
6 . 8 8 E 01 
a . 4 8 F 01 
1 .03E 02 
1.22R 02 

1.45R 02 
1 .45E 02 
1.75R 02 
2 . 0 9 E 02 
2 . 4 7 F 02 

2 . 8 9 E 02 
3 . 4 2 E 02 
4 . 0 3 F 02 
4 . 8 0 F 02 
5 . 6 6 L 02 

6 . 9 0 F 02 
7 . 8 7 E 02 
9 . 13E 02 
1 . 0 5 F 03 
1 .19E 03 

1 .37E 03 
1 .57E 03 
1 .79E 03 
2 . 0 5 F 03 
2 . 3 1 E 03 

2 . 6 0 E 03 
2 . 9 1 F 03 
3 . 2 6 E 03 
3 . 3 3 R 03 
3 .67E 0 3 

1.2CR 01 
1 .46 ' ; 01 
1.80R 01 
2 . n E 0 1 

2 . 9 7 R 01 
3 . 6 6 ? 01 
4 . 5 2 R 01 
6 . 5 0 E 01 
6 . 5 3 R 01 

7 . 7 5 " 01 
7 . 5 3 S 01 
9 . H E 01 
1.09R 02 
1.23R 02 

1 .52E 02 
1.81R 02 
2 . 1 3 " 02 
2 . 6 5 s 02 
3 . 0 1 E 02 

3 . 7 3 R 02 
4 . 2 7 E 02 
4 . 9 8 E 02 
5 . 7 2 E 02 
6 . 6 0 E 02 

7 . 6 6 E 02 
8 . 6 IB 02 
9 . 3 7 " 02 
1.11R 03 
1 .29E 03 

1 .46E 03 
1 .65R 03 
1 . 8 7 F 03 
2 . 12R 03 
2 . 37E 03 

2 . 6 6 E 03 
2 . 9 9 R 03 
3 . 3 3 E 03 
3 . 7 1 F 03 
3 . 7 6 R 03 

21 
22 
3 3 
:>4 

26 
2 6 
27 
2 ̂  
?<} 

30 
31 
32 
33 
34 

36 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
4 7 
43 
49 

5 0 
61 
63 
53 
64 

66 
56 
67 
68 
59 

60 
61 
62 
63 
64 

66 
66 
67 
6 8 
69 

SC 
TI 
V 
CR 

['N 
FR 
CO 
NI 
CU 

ZS" 
GA 
GE 
\ S 
SR 

PR 
KR 
PB 
SR 
Y 

ZP 
NP 
MO 
TC 
RU 

RH 
PD 
AG 
CB 
TF 

SN 
SB 
T E 

I 
XF 

CS 
BA 
LA 
CR 
pp 

ND 
P^ 
SM 
EU 
GD 

TB 
DY 
HO 
FR 
TM 

70 YB 4 . 3 1 F 03 70 YB 
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Table 10 (continued) 

(d) iiJi(Z,2;W4) X ray 

Photon energy (keV) 

20 .00 30 .00 4 0 . 0 0 5 0 . 0 0 60 .00 8 0 . 0 0 100.00 200 .00 

4 3 TC 
44 BU 

45 RH 
46 PD 
47 AG 
48 CD 
49 IN 

50 SN 
51 SB 
52 TE 
5 3 I 
54 XE 

5 5 CS 
56 BA 
57 LA 
58 CE 
59 PB 

6 0 ND 
6 1 PH 
62 SH 
63 En 
6 4 GD 

6 5 TB 
66 DY 
67 HO 
6 8 FR 
6 9 TM 

7 0 YB 
71 LU 
72 HF 
7 3 TA 
74 « 

7 5 RE 
7 6 OS 
7 7 IP 
7 8 PT 
79 AU 

80 HG 
81 TL 
82 PB 
83 BI 
84 PO 

85 AT 
86 RN 
87 FR 
88 RA 
89 AC 

9 0 TH 
91 PA 
92 D 
9 3 NP 
94 PU 

9 5 AH 
96 CH 
97 BK 
98 CF 
99 ES 

1 0 0 FH 
1 0 1 HD 

1 . 3 5 F 
1 . 6 2 E 

1 . 9 1 E 
2 . 2 9 R 
2 . 7 3 E 
3 . 2 9 E 
3 . 9 2 F 

5 . 1 3 E 
5 . 9 2 E 
6 . 9 9 E 
a . 0 9 F 
9 . 3 2 E 

1 . 0 9 E 
1 . 2 6 E 
1 . 4 5 E 
1 . 6 8 E 
1 .92E 

2 . 1 9 E 
2 . 5 0 E 
2 . 8 5 E 
3 . 2 5 E 
3 . 6 8 E 

4 . 1 7 E 
4 . 7 6 F 
5 . 3 9 E 
6 . 0 8 E 
6 . 8 2 E 

7 . 6 0 E 
8 . 5 3 F 
9 . 3 3 E 
1 .04E 
1 .13E 

1 . 2 4 E 
1 .37E 
1 . 4 9 E 
1 . 6 2 E 
1 . 7 8 E 

1 .92E 
2 . 0 9 E 
2 . 2 5 E 
2 . 4 3 E 
2 . 6 1 E 

2 . 7 9 F 
3.OOE 
3 . 2 2 E 
3 . 4 5 E 
3 . 7 2 1 

3 . 7 2 E 

01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

0 2 
02 
02 
0 2 
02 

02 
02 
02 
02 
02 

02 
0 2 
02 
02 
02 

02 
02 
02 
0 3 
03 

0 3 
03 
03 
0 3 
03 

03 
0 3 
0 3 
0 3 
03 

03 
0 3 
03 
0 3 
0 3 

0 3 

1 .79E 
2 . 1 3 E 
2 . 4 8 E 
2 . 8 7 E 

3 . 3 8 E 
3 . 9 0 E 
4 . 5 2 E 
5 . 2 4 E 
6 .C1E 

6 . a 8 E 
7 . 8 9 E 
9 . 0 3 E 
1 . 0 3 E 
1 .17E 

1 . 3 4 E 
1 . 5 3 E 
1 . 7 4 E 
1 . 9 8 E 
2 . 2 3 E 

2 . 4 9 E 
2 . 8 0 E 
3 . 0 8 E 
3 . 4 3 E 
3 . 7 7 E 

4 . 1 5 E 
4 . 5 7 E 
4 . 9 9 E 
5 . 4 5 E 
5 . 9 8 E 

6 . 5 0 E 
7 . 1 2 P 
7 . 7 0 E 
8 . 3 5 E 
9 , 0 9 E 

9 . 8 0 E 
1.C6E 
1 .15E 
1 .24E 
1 .33E 

1 .43E 
1 .46E 
1 . 5 1 E 
1 .57E 
1 . 6 1 E 

1 .70E 
1 . 7 8 E 
1 . 8 8 E 
1 . 9 5 E 
2.fl5E 

2 . 1 6 E 
2 . 2 9 E 

01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
0 2 
02 
02 

02 
02 
02 
02 
02 

02 
03 
03 
03 
03 

0 3 
0 3 
03 
03 
0 3 

03 
03 
03 
0 3 
0 3 

0 3 
0 3 

2 . 2 6 E 
2 . 6 0 E 

2 . 9 8 E 
3 . 4 3E 
3 . 9 4 E 
4 . 5 2E 
5 . 1 4 E 

5 . 8 6 E 
6 . 7 5 E 
7 . 6 9 E 
8 . 7 3 E 
9 . 8 6 E 

1 . 1 IE 
1 . 2 5E 
1 .37E 
1 .54E 
1 . 6 9 E 

1 .86E 
2 . 0 5E 
2 . 2 5 E 
2 . 4 6 E 
2 . 7 1 E 

2 . 9 5 E 
3 . 2 4 F 
3 . 5 1 E 
3 . 8 IE 
4 . 1 7 E 

4 . 5 IE 
4 . 9 1 E 
5 . 3 4E 
5 . 7 4 R 
6 . 2 0 E 

6 . 6 7 E 
6 . 8 6 E 
7 . 1 3 E 
7 . 4 1 E 
7 . 6 2 E 

8 . 11E 
8 . 5 7 E 
9 . 0 9 E 
9 . 5 6 E 
1 .01E 

1 . 0 8 E 
1 . 1 4 E 

01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

0 2 
02 
0 2 
02 
02 

02 
0 2 
0 2 
02 
02 

0 2 
02 
02 
02 
02 

02 
02 
02 
02 
0 2 

02 
02 
02 
02 
0 2 

02 
0 2 
02 
02 
03 

0 3 
0 3 

2 . 6 9 E 

3 . 0 7 E 
3 . 54 E 
4 . 0 5 E 
4 . 6 0 E 
5 . 2 1 E 

5 . 8 5 E 
6 . 6 2 E 
7 . 2 8 F 
8 . 1 5 E 
8 . 9 6 E 

9 . 8 7 E 
1 . 0 9 E 
1 . 2 0 E 
1 . 3 1 E 
1 . 4 5 E 

1 . 5 8 E 
1 . 7 4 E 
1 . 8 8 E 
2 . 0 5 E 
2 . 2 5 E 

2 . 4 3 E 
2 . e 6 E 
2 . 9 0 E 
3 . 1 2 E 
3 . 3 8 E 

3 . 6 5 E 
3 . 7 6 E 
3 . 9 2 E 
4 . 0 9 E 
4 . 2 1 E 

4 . 6 0 E 
4 . 7 7 E 
5 . 0 7 E 
5 . 3 5 E 
5 . 7 0 E 

6 . 0 8 E 
6 . 4 4 E 

01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

0 2 
02 

3 . 4 6 R 
3 . 9 2 E 
4 . 3 1 R 
4 . 8 4 R 
5 . 3 2E 

5 . 8 6 E 
6 . 5 0 E 
7 . 1 2 E 
7 . 8 0 E 
8 . 6 3 E 

9 . 4 1 E 
1 . 0 4 E 
1. 1 3E 
1 . 2 3 F 
1 .35E 

1 . 4 6 E 
1 .60E 
1 .75E 
1 . 8 9 E 
2 . 05E 

2 . 2 1 E 
2 . 2 8 E 
2 . 39E 
2 . 4 9 E 
2 . 5 7 E 

2 . 7 5 E 
2 . 9 2 E 
3 . 12E 
3 . 3 0E 
3 . 5 2 E 

3 . 7 7 E 
4.OOE 

01 
01 
01 
01 
01 

01 
01 
0 1 
01 
01 

01 
0 2 
02 
02 
02 

0 2 
02 
02 
0 2 
02 

02 
02 
0 2 
0 2 
02 

02 
0 2 
02 
02 
02 

0 2 
0 2 

3 . 79E 

4 . 13E 
4 . 5 7 E 
4 . 9 6 E 
5 . 4 1 E 
5 . 9 6 E 

6 . 4 7 E 
7 . 1 0 E 
7 . 8 0 E 
8 . 4 1 E 
9 . 16E 

9 . 9 4 E 
1 . 0 3 E 
1 -08E 
1 .13F 
1 . 16E 

1 .25E 
1 .33R 
1 .43E 
1. 51B 
1 . 6 2 E 

1 . 7 4 E 
1 .86E 

01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
02 
02 
02 
02 

02 
02 
02 
C2 
02 

02 
02 

4 . 1 4 E 
4 . 4 7 E 
4 . 8 8 E 

5 . 3 1 E 
5 . 5 0 E 
5 . 7 8 E 
6 . 0 5 E 
6 . 2 4 E 

6 . 7 3 E 
7 . 1 8 E 
7 . 7 2 F 
8 . 1 9 E 
8 . 8 1 E 

9 . 5 0 E 
1 .01E 

01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
02 

43 
44 

46 
46 
47 
49 
49 

61 
51 
52 
63 
54 

55 
65 
67 
68 
69 

60 
61 
62 
63 
64 

6 6 
66 
6 7 
6 3 
69 

7 0 
71 
7 2 
73 
74 

76 
76 
77 
78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

96 
96 
97 
98 
09 

100 
101 

TC 
dU 

R'1 
PO 
AG 
CD 
I t 

SN 
SB 
TK 
T 
XR 

CS 
BA 
LA 
CE 
PS 

ND 
PM 
SI 
RU 
GD 

TB 
DY 
HO 
RR 
TM 

YB 
LU 
MF 
TA 
W 

RE 
OS 
IR 
P" 
AU 

HG 
TL 
PB 
31 
PO 

AT 
RN 
FR 
RA 
AC 

TH 
PA 
U 
NP 
PU 

AM 
CM 
SK 
CF 
ES 

PM 
MD 
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Table 10 (continued) 

(e) Z,i',(i2A'4)xray 

Photon energy (keV) 

1.00 2 .00 3 .00 4 .00 5 . 0 0 6 . 0 0 8 .00 10.00 

39 Y 

40 
41 
42 
43 
44 

4 5 
46 
4 7 
4 8 
49 

50 
51 
52 
5 3 
54 

55 
56 
57 
5 8 
59 

60 
6 1 
62 
6 3 
64 

65 
66 
67 
68 
6 9 

ZB 
NB 
MO 
TC 
RO 

BH 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PB 

ND 
PH 
SH 
ED 
GD 

TB 
DY 
HO 
ER 
TH 

70 YB 

1. 

3 . 
6 . 
1. 
1. 
2 . 

18E 

13F 
,69h; 
,07F 
51E 

,20E 

0 1 

0 1 
0 1 
0 2 
02 
02 

5 . 6 4 E 

1 .49R 
3 . 13E 
5 . 0 4 E 
7 . 6 2 E 
1 .1 OR 

1 .53E 
2 . 1 7 E 
2 . 8 0 E 
3 . 5 5 R 
• . 2 2 R 

00 

01 
01 
01 
01 
02 

02 
02 
02 
02 
02 

3 . 1 1 E 

8 . 2 9 E 
1.70R 
2 . 7 5 E 
4 . 18E 
6 . 0 5 E 

8 .42E 
1 .19E 
1 .56E 
2 . 0 2 R 
2 . 5 5 E 

3 . 2 3E 
3 . 8 4 R 
4 . 5 9 E 
4 . 9 8 E 

00 

00 
01 
01 
0 1 
01 

01 
02 
02 
02 
02 

0 2 
02 
02 
0 2 

1 .90E 

5 . 0 7 E 
1 . 02E 
1 . 6 5 E 
2 . 5 3 R 
3 . 6 7 E 

5 . I I S 
7 . 3 0 E 
9 . 6 5 E 
1 .24E 
1 . 5 6 E 

2.OOE 
2 . 4 1 F 
2 . 9 3 E 
3 . 4 9 R 
4 . 0 7 E 

4 . 8 2 R 
5 . 63E 
5 . 97R 

00 

00 
01 
01 
01 
01 

01 
01 
01 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 

8 . 5 7 E -

2 . 2 9 E 
4 . 4 6 R 
7 . 2 9 F 
1 .12F 
1 .63E 

2 . 2 8 R 
3 . 2 7 E 
4 . 3 0 E 
5 . 5 9 E 
7 . 1 1 E 

9 . 2 4 F 
1.12E 
1.36E 
1 .63E 
1 .92E 

2 . 3 1 E 
2 . 7 3 E 
3 . 2 1 E 
3 . 6 4 E 
4 . 1 5 E 

4 . 6 9 F 
5 . 2 9 E 
5 .97R 
6 . 1 1 F 
6 . 8 4 E 

•01 

00 
00 
00 
01 
01 

01 
01 
01 
01 
01 

01 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

4 . 5 8 R -

1.23K 
2 . 3 1 R 
3 . 8 0 F 
5 . 8 3 R 
8 . 5 1 F 

1 .20R 
1 .73E 
2 . 2 7 P 
2 . 9 6 R 
3 . 7 8 E 

6 . 0 0 R 
6.fl6E 
7 . 4 3 R 
8 . 9 2 E 
1 . C5R 

1 .27E 
1 .50R 
1 . 7 7 E 
2 . 0 1 E 
2 . 3 1 E 

2 . 6 3 E 
3 . O I F 
3 . 4 3 R 
3 . 8 9 E 
4 . 4 1 R 

4 . 9 3 R 
5 . 5 6 R 
6 . 2 3 E 
6 . 9 6 B 
7 . 0 7 E 

8 . 14E 

•01 

00 
00 
00 
00 
00 

01 
01 
01 
01 
01 

01 
01 
01 
01 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 

39 Y 

4 0 ZP 
41 NB 
4 2 '10 
4 3 TC 
4 4 RU 

45 RH 
4 6 PD 
4 7 AG 
4 8 CD 
49 IN 

50 SN 
61 SB 
62 TE 
63 I 
54 XE 

66 CS 
66 BA 
57 LA 
6 3 CR 
63 PH 

60 ND 
b l PM 
62 SM 
b3 RU 
64 GD 

66 TB 
66 DY 
67 HO 
6 8 PR 
6 9 TM 

7 0 YB 
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Table 10 (continued) 

(e) LyiiL^Nt) x ray 

Photon energy (keV) 

20 .00 30 .00 4 0 . 0 0 5 0 . 0 0 60 .00 8 0 . 0 0 100.00 200 .00 

43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
6 1 
62 
63 
64 

6 5 
66 
67 
6 8 
6 9 

70 
7 1 
72 
73 
7 4 

7 5 
76 
7 7 
7 8 
79 

80 
81 
82 
83 
84 

8 5 
8b 
87 
8 8 
89 

90 
91 
92 
9 3 
94 

9 5 
96 
97 
98 
99 

1 0 0 
1 0 1 

TC 
RU 

RH 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PR 

ND 
PM 
SB 
EO 
GD 

TB 
DY 
HO 
ER 
TH 

YB 
LU 
HF 
TA 
W 

RE 
OS 
IR 
PT 
AU 

HG 
TL 
PB 
BI 
PO 

AT 
RN 
FR 
RA 
AC 

TH 
PA 
0 
NP 
PU 

AW 
CM 
BK 
CF 
RS 

PH 
HD 

7 . 2 3 E -
1 .06E 

1 .51E 
2 . 1 9 E 
2 . 9 1 E 
3 . 8 2 E 
4 . 9 2 R 

6 . 8 8 E 
8 . 4 0 E 
1 .04E 
1.26E 
1 .51E 

1.83E 
2 . 1 9 F 
2 .6CE 
2 . 9 8 E 
3 . 4 4 E 

3 . 9 5 E 
4 . 5 4 E 
5 . 2 1 E 
5 . 9 7 E 
6 . 8 6 E 

7 . 7 3 E 
8 . 8 7 E 
1 .01E 
1.14E 
1 .28E 

1 .44F 
1 . 6 3 E 
1 .80E 
2 . 0 2 E 
2 . 2 4 E 

2 . 4 9 E 
2 . 7 7 E 
3 . 0 5 F 
3 . 3 6 E 
3 . 7 1 E 

4 . 0 5 F 
4 . 4 5 E 
4 . a 4 E 
5 . 2 7 E 
5 . 7 2 E 

6 . 1 8 E 
6 . 7 0 E 
7 . 2 7 E 
7 . 8 7 E 
8 . 5 5 E 

8 . 6 4 E 

•01 
00 

00 
00 
00 
00 
00 

00 
00 
0 1 
01 
01 

01 
0 1 
01 
01 
0 1 

01 
01 
01 
0 1 
01 

01 
0 1 
02 
02 
02 

02 
0 2 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
0 2 
02 

02 
02 
02 
02 
02 

02 

2 . 6 6 E 
3 . 1 9 E 
3 . 8 6 E 
4 . 6 6 E 

5 . 6 7 E 
6 . 7 3 E 
8 .C9E 
9 . 3 0 E 
1 .08E 

1 .24E 
1 .43E 
1 .66E 
1 .90E 
2 . 1 9 E 

2 . 4 8 E 
2 . 8 6 E 
3 . 2 6 E 
3 . 7 0 r 
4 . 1 9 E 

4 . 7 0 E 
5 . 3 6 E 
5 . 9 5 E 
6 . 7 7 E 
7 . 4 6 F 

8 . 3 1 E 
9 . 2 7 E 
1 .02E 
1.13R 
1 .25E 

1 .37E 
1.51R 
1 .65E 
1 . 8 1 F 
1 .99F 

2 . 1 7 E 
2 . 3 8 E 
2 . 6 0 E 
2 . 8 1 E 
3 . 0 6 R 

3 . 3 1 E 
3 . 4 3 E 
3 . 5 9 R 
3 . 7 4 E 
3 . 8 8 E 

4 . 1 3 E 
4 . 3 7 E 
4 . 6 3 E 
4 . 8 7 E 
5 .15R 

5 . 4 8 E 
5 . 8 4 r 

00 
00 
00 
00 

00 
00 
00 
00 
0 1 

0 1 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
0 1 

01 
01 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

0 2 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 

4 . 0 2 E 
4 . 6 6 R 

5 . 3 9 E 
6 . 2 4R 
7 . 2 0 R 
8 . 2 9 E 
9 . 5 9 R 

1.09E 
1 . 2 6 E 
1 .44E 
1 .64E 
1 . 8 6 E 

2 . 0 9 E 
2 . 39E 
2 . 6 6E 
3 . OOE 
3 . 3 4 E 

3 . 7 2 B 
4 . 17E 
4 . 6 1 R 
5 . 0 9 E 
5 . 6 6 E 

6 . 2 0 E 
6 . 8 8 E 
7 . 5 3 E 
8 . 2 8R 
9 . 1 3 E 

9 . 9 8 R 
1 . 10E 
1.21R 
1 .31E 
1 .43E 

1 .55E 
1.61R 
1 . 6 9R 
1 . 7 7 E 
1.8 4E 

1 .97E 
2 . 1 0 E 
2 . 2 4 E 
2 . 3 8 E 
2 . 5 5 E 

2 . 7 3 E 
2 . 9 2 E 

00 
0 0 

00 
00 
00 
00 
0 0 

01 
0 1 
0 1 
01 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

01 
01 
0 1 
0 1 
0 1 

0 1 
01 
01 
0 1 
01 

0 1 
02 
02 
0 2 
02 

02 
0 2 
02 
02 
02 

0 2 
02 
0 2 
0 2 
02 

02 
02 

5 . 0 2 R 

5 . 7 0 R 
6 . 6 0 E 
7 . 5 7 E 
8 . 6 3 F 
9 . 8 0 E 

I . I O E 
1 .26E 
1 . 41E 
1 .60E 
1 . 7 7 E 

1 .98E 
2 . 2 2 E 
2 . 4 6 E 
2 . 7 2 R 
3 .C2E 

3 . 3 2 E 
3 . 6 9 F 
4 . C 4 ? 
4 . 4 6 F 
4 . 9 2 E 

6 . 3 a E 
5 . 9 5 E 
6 . E 5 E 
7 . 1 2 E 
7 . 7 8 E 

8 . 4 9 E 
8 . 8 3 E 
9 . 2 a E 
9 . 7 6 E 
1.C1R 

1 . C9B 
1 .17R 
1 .26E 
1.33R 
1 . 4 3 E 

1 . 5 4 E 
1 . 6 4 E 

00 

00 
00 
00 
00 
00 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

0 1 
01 
01 
01 
01 

01 
01 
01 
01 
02 

02 
02 
02 
02 
02 

02 
02 

6 . 6 4 E 
7 . 5 OR 
8 . 3 4 F 
9 . 4 7 E 
1.05R 

1. 17R 
1.3 2E 
1.46R 
1 .62n 
1 .80E 

1 .98E 
2 . 2 1 E 
2 . 4 2 E 
2 . 6 6 R 
2 . 9 5 P 

3 . 2 3 E 
3 . 5 8 E 
3 . 9 5 ? 
4 . 29R 
4 . 7 1 R 

5 . 14R 
5 . 3 6 E 
5 . 6 5 E 
5 . 9 4P, 
6 . 1 9 E 

6 . 6 8 E 
7 . 16E 
7 . 7 1 E 
8 . 2 1 F 
8 . 3 4 P 

9 . 5 3 R 
1 .02E 

00 
00 
00 
00 
01 

01 
01 
0 1 
01 
01 

01 
0 1 
01 
0 1 
0 1 

0 1 
01 
01 
0 1 
01 

01 
01 
01 
0 1 
01 

01 
0 1 
0 1 
01 
01 

01 
02 

7 . 

8. 
9 . 
1. 
1. 
1. 

1. 
1 . 
1. 
1. 
2 . 

2 . 
2 . 
2 , 
2 . 
2 . 

3 . 
3 . 
3 . 
3 . 
4 . 

4 . 
4 . 

, 91E 

, 70E 
. 7 1 F 
, 07F 
, 17F 
,30E 

, 43E 
59R 

.76E 
, 9 ? P 
. 11B 

. 31E 
,41E 
,56R 
.69E 
,80R 

,04R 
,26R 
,63R 
,76E 
, 0 7 F 

, 41E 
, 74R 

00 

00 
00 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 

9, 
1. 

.36E 

. 0 2 F 
1.12E 

2, 
2 . 

2 . 
2. 

.23R 

.29E 

. 37E 

. 44E 

.50E 

.64E 

. 7 b F 

. 91E 
, 04E 
, 21E 

.41E 

. 5 9 F 

00 
01 
01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 
01 

43 
44 

45 
46 
47 
48 
49 

6 0 
51 
6 ? 
63 
64 

66 
66 
67 
6 3 
6 ) 

60 
61 
63 
63 
6 4 

6 6 
66 
67 
6 3 
69 

70 
7 1 
72 
73 
74 

76 
76 
77 
78 
7 1 

30 
31 
3 3 
33 
3 4 

36 
36 
37 
33 
99 

90 
91 
92 
93 
94 

96 
96 
97 
93 
99 

100 
101 

TC 
RU 

P i l 

PD 
AG 
CD 
IN 

SN 
SB 
TE 
T 
X" 

rs 
BA 
LA 
CR 
? R 

ND 
PM 
SM 
FU 
GD 

"•p 

DY 
HO 
FR 
T I 

YR 
LU 
HP 
TA 
W 

RE 
OS 
I P 
PT 
AD 

HG 
TL 
PB 
BT 
PO 

AT 
PN 
FR 
PA 
AC 

TH 
PA 
0 
NP 
PU 

AM 
CM 
PK 
CF 
RS 

RM 
MD 
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Table 10 (continued) 

(f) ia,(i3A/5)xray 

Photon energy (keV) 

1.00 2 .00 3.00 4 .00 5.00 6.00 8 .00 10 .00 

21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 

SC 
TI 
V 
CH 

HN 
FE 
CO 
NI 
CU 

ZN 
GA 
GE 
AS 
SE 

BR 
KR 
RB 
SR 
Y 

ZH 
NB 
BO 
TC 
RO 

RH 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PR 

ND 
PM 
SH 
EO 
GD 

TB 
DY 
HO 
ER 
TH 

YB 
LU 
HF 
TA 

8 . 7 2 E 01 1 .41E 0 1 
2 . 5 5 E 02 4 . 1 6 E 0 1 
5 . 9 0 E 02 9 . 7 4 E 01 
1 .06E 03 1 .78E 02 

1 .69E 03 2 . 8 9 E 02 
2 . 4 9 E 03 4 . 3 3 E 02 
3 . 5 1 E 03 6 . 2 0 E 02 
4 . 3 6 E 03 8 . 7 8 F 02 
6 . 0 6 F 03 1 .20E 0 3 

1 .48E 0 3 
1 .81E 03 
2 . 3 7 E 03 
2 . a 3 E 03 
3 . 5 5 E 03 

4 . 4 0 E 0 3 
5 . 3 7 E 03 
5 . 7 1 E 03 
6 . 2 4 F 0 3 

4 . 6 3 E 0 0 
1 .37E 0 1 
3 . 2 2 E 0 1 
5 . 9 1 E 01 

9 . 6 5 E 0 1 
1 .45E 02 
2 . 09E 02 
2 . 9 7 E 02 
4 . 0 7 E 0 2 

5 . 0 8 E 02 
6 . 2 4 F 02 
8 . 2 1 E 02 
9 . 9 3 E 02 
1.2 5R 0 3 

1 .56E 03 
1.9 IE 0 3 
2 . 3 2E 0 3 
2 . 7 7 E 0 3 
3 . 2 7 E 03 

3 . 9 5 E 0 3 
4 . 7 7 E 0 3 
5 . 5 9 E 03 
5 . 5 5 E 0 3 
6 . 3 5 E 0 3 

2 . C 8 E 00 
6 . 1 6 E 00 
1 .45R 01 
2 . 6 5 F 0 1 

4 . 3 5 R 01 
6 . 5 6 E 01 
9 . 4 6 F 01 
1 .35R 02 
1 .85E 02 

2 . 3 2 E 02 
2 . 8 6 F 02 
3 . 7 7 F 02 
4 . 5 7 E 02 
5 . 7 9 E 02 

7 . 2 4 R 02 
8 . 9 3 E 02 
1 . 0 9 F 03 
1 . 3 1 E 03 
1 .54E 03 

1 .87E 03 
2 . 2 7 R 03 
2 . 6 7 E 03 
3 . 1 0 R 03 
3 . 5 9 E 03 

4 . H E 03 
4 . 6 7 F 03 
5 . 2 8 E 03 
6 . 0 6 E 03 
5 . 8 6 F 03 

' . 17E 03 

7 . 7 2 E 00 
1 .42E 0 1 

2 . 3 3 F 0 1 
3 . 5 1 E 01 
5 . 0 6 E 0 1 
7 . 2 3 E 0 1 
9 .94R 01 

1.25E 02 
1.54E 02 
2 . 0 4 F 02 
2 . 4 8 E 02 
3 .14E 02 

3 . 9 4 E 02 
4 . 8 6 F 02 
5 . 9 3 F 0 2 
7 . 1 5 E 02 
8 . 4 8 E 02 

1 .03E 03 
1.26E 03 
1 .49F 03 
1 .73E 0 3 
2 . 0 1 B 03 

2 . 3 0 E 03 
2 . 6 1 F 0 3 
2 . 9 5 F 03 
3 .41R 03 
3 . 9 1 E 0 3 

4 , 0 9 E 0 3 
4 . 7 1 E 03 
5 .35R 03 
5 , 5 4 R 0 3 
5 . 8 5 E 0 3 

1 .39E 0 1 
2 . 1 0 E 01 
3 . 0 3 E 01 
4 . 3 3 E 01 
5 . 9 6 E 01 

7 . 4 7 R 01 
9 . 2 2 R 01 
1 . 2 2 F 02 
1 .49E 02 
1.89R 02 

2 . 3 7 E 02 
2 . 9 4 E 02 
3 . 5 9 E 02 
4 . 3 4 E 02 
5 . 15E 02 

6 . 2 7 E 02 
7 . 7 2 E 02 
9 . 1 2 E 02 
1 .07E 03 
1 .24E 03 

1 .42E 03 
1 . 6 1 E 03 
1 .83E 03 
2 . H E OJ 
2 . 4 2 E 03 

2 . 4 9 E 03 
2 . 8 9 E 03 
3 . 3 2 E 03 
3 . 7 a E 03 
4 . 3 3 R 03 

4 . 9 2 E 03 
5 . 5 2 E 03 
5 . 7 2 E 03 
6 . 0 3 E 0 3 
6 . 6 7 E 03 

1 .91F 01 
2 . 6 2 E 01 

3 . 3 0 E 01 
4 . 0 8 E 01 
5 . 4 2 R 01 
6 . 6 1 E 01 
6 . 4 0 E 01 

1 .06F 02 
1 .31E 02 
1 .61F 02 
1 .95F 02 
2 . 3 2 E 02 

2 . 8 3 E 02 
3 . 5 1 E 02 
4 . 1 6 E 02 
4 . 8 8 E 02 
5 . 6 7 E 02 

6 . 5 1 E 02 
7 . 4 3 E 02 
8 . 4 5 F 02 
9 . 7 6 E 02 
1 .12E 03 

1 .13E 03 
1 .31E 03 
1 .51E 03 
1 .72E 03 
1 .98E 0 3 

2 . 2 7 E 03 
2 . 5 7 E 03 
2 . 9 5 E 03 
3 . 3 7 E 03 
3 . 8 1 F 03 

4 . 3 1 F 03 
4 . 8 2 E 03 
6 . 3 5 E 03 
5 . 4 1 E 03 
5 . 9 9 E 03 

6 . 2 0 E 03 
7 . 0 1 E 0 3 

2 . 1 6 S 01 
2 . 8 6 E 01 
3 . 6 0 F 01 
4 . 4 6 R 0 1 

5.60R 01 
6.96E 01 
8.54R 01 
1.03R 02 
1.24E 02 

1.61E 0? 
1 .89E 02 
2 . 2 4 R 02 
2 . 6 3 R 02 
3 . 0 7 B 02 

3 . 5 2 E 02 
4 . 0 2 E 02 
4 . 6 3E 02 
5 . 3 1 E 02 
6 . 1 2 E 02 

6.OOF 02 
7 . OOP 02 
3 . 0 7 R 02 
9 . 2 3 B 02 
1.07R 03 

1 .22E 03 
1 .39E 03 
1 .59P 03 
1.82R 03 
2 . 0 6 E 03 

2 . 3 4 R 03 
2 . 6 4 R 03 
2 . 9 4 B 03 
3 . 3 2 R 03 
3 . 7 0 F 03 

4 . 1 3 E 03 
4 . 6 2 E 03 
5 . 0 9 R 03 
5 .66R 03 
5 . b 1 R 03 

6 . 17E 03 
6 . 2 5 E 03 
6 . 9 6 F 03 
7 . 5 8 " 03 

21 
22 
21 
24 

2 6 
26 
27 
28 
29 

30 
31 
32 
3 3 
3 4 

36 
3'. 
37 
33 
39 

40 
41 
42 
43 
44 

46 
46 
47 
48 
49 

60 
61 
6? 
53 
54 

56 
66 
67 
68 
69 

60 
61 
62 
6 3 

64 

66 
66 
67 
63 
69 

70 
71 
72 
73 

SC 
TI 
V 
C? 

MN 
FE 
CO 
NI 
CU 

ZN 
GA 
GE 
AS 
SE 

3E 
KR 
EB 
SR 
Y 

ZR 
NB 
MO 
TC 
RU 

Hll 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CR 
PR 

ND 
PM 
SH 
RU 
GD 

TB 
DY 
UO 
ER 
"H 

YB 
LU 
HF 
TA 
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Table 10 (continued) 

z 

43 TC 
44 RU 

4 5 RH 
46 PD 
47 AG 
48 CD 
49 IN 

50 SN 
51 SB 
52 TE 
53 I 
54 XE 

55 CS 
56 BA 
57 LA 
5 8 CE 
59 PR 

60 ND 
6 1 PM 
62 SH 
63 EU 
64 GD 

6 5 TB 
66 DY 
67 HO 
6 8 ER 
6 9 TB 

70 YB 
7 1 LU 
72 HF 
73 TA 
74 W 

7 5 RE 
76 OS 
77 IR 
7 8 P I 
79 AU 

SO HG 
81 TL 
82 PB 
8 3 BI 
84 PO 

85 AT 
86 RN 
87 FB 
88 RA 
89 AC 

90 TH 
9 1 PA 
92 U 
93 NP 
94 PO 

9 5 AH 
96 cn 
97 BK 
98 CF 
99 ES 

1 0 0 PH 
101 HD 

2 0 . 0 0 

3 . 7 1 E 
4 . 3 4 E 

4 . 9 9 E 
5 . 7 3 E 
6 . 5 3 E 
7 . 6 0 P 
8 . 7 9 E 

7 . 8 a E 
9 . 2 9 E 
1 .08E 
1 .24F 
1 .44E 

1 .66F 
1 .90E 
2 . 2 0 E 
2 . 5 3 E 
2 . 8 8 E 

3 . 3 0 E 
3 . 7 4 E 
4 . 1 9 E 
4 . 7 4 E 
5 . 3 0 E 

5 . 9 7 E 
6 . 7 3 1 
7 . 4 7 E 
8 . 3 6 E 
9 . 2 2 E 

1 .02E 
1 . 1 2 F 
1 .24E 
1 .37E 
1 .51E 

1 .70E 
1 .91E 
2 . 1 4 E 
2 . 3 7 E 
2 . 6 2 E 

2 . 8 7 E 
3 . 1 3 E 
3 . 3 9 E 
3 . 6 4 E 
3 . 9 2 E 

4 . 2 1 E 
4 . 4 8 E 
4 . 7 9 E 
5 . H E 
5 . 4 4 E 

4 . 7 8 E 
4 . 7 3E 
5 . 0 4 E 
5 . 3 8 H 
5 . 7 4 E 

6 . 1 6 E 
6 . 5 7 F 
6 . 8 2 P 
7 . 1 9 E 

01 
01 

01 
01 
01 
01 
01 

01 
0 1 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

0 3 
0 3 
03 
03 
03 

03 
0 3 
03 
03 
03 

03 
0 3 
0 3 
0 3 
03 

03 
03 
03 
0 3 
03 

03 
03 
03 
03 
0 3 

03 
03 
03 
0 3 

3 0 . 0 0 

2 . 7 5 E 
3 . 2 0 E 
3 . 7 0 E 
4 . 3 0 E 

4 . 9 7 E 
5 . 7 1 E 
6 . 6 4 R 
7 . 6 6 E 
8 . 7 5 E 

1 .01E 
1 .14E 
1 .29E 
1 .46E 
1 .64E 

1.85R 
2 . 0 9 E 
2 . 3 2 E 
2 . 6 1 E 
2 . 8 7 E 

3 . 1 9 E 
3 . 5 1 E 
3 . 8 9 E 
4 . 3 2 E 
4 . 7 6 E 

5 . 4 3 E 
6 . 1 9 E 
7 . 0 1 E 
7 . 8 5 E 
8 . 7 1 E 

9 . 6 0 E 
1.C5E 
1 .14E 
1 .23E 
1 .32E 

1 .43E 
1 .52E 
1 .63E 
1-75E 
1 .87E 

1 .99E 
2 . 1 7 E 
2 . 3 4 E 
2 . 5 3 E 
2 . 6 8 E 

2 . 8 4 E 
3.OOE 
3 . 1 6 E 
3 . 3 2 E 
3 . 4 9 E 

3 . 6 6 E 
3 . 8 4 E 

0 1 
01 
01 
01 

01 
01 
01 
01 
0 1 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
0 2 
02 
02 

02 
03 
03 
0 3 
03 

03 
03 
03 
03 
03 

0 3 
0 3 
0 3 
03 
0 3 

03 
03 
03 
0 3 
03 

03 
03 

4 0 . 0 0 

3 . 2 5 E 
3 . 7 1 E 

4 . 2 9 F 
4 . 8 7 E 
5 . 4 9 E 
6 . 2 3 E 
7 . 0 1 E 

7 . 9 2 E 
8 . 9 6 E 
1 .00E 
1 .1 2E 
1 . 2 4 E 

1 .38E 
1 .52E 
1.6 BE 
1.87R 
2 . 0 7 E 

2 . 3 8 E 
2 . 7 4 E 
3 . 1 3 F 
3 . 5 2 E 
3 . 9 3E 

4 . 3 5E 
4 . 7 6 F 
5 . 19R 
5 . 6 0E 
6 . 0 4 E 

6 . 5 4 R 
6 . 9 7 E 
7 . 4 9 E 
8 . 0 3 E 
8 . 6 0 E 

9 . 15R 
1 .00E 
1 . 0 8 E 
1 .17E 
1 .24E 

1 .32E 
1 .40E 
1 . 4 7 E 
1 .55E 
1 .64E 

1 .72E 
1 .8 0E 

01 
0 1 

01 
01 
0 1 
0 1 
01 

0 1 
0 1 
02 
02 
02 

0 2 
02 
0 2 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
0 2 
02 

02 
0 2 
02 
02 
02 

02 
0 3 
03 
03 
0 3 

03 
0 3 
03 
0 3 
03 

03 
03 

( O i « i 

Photon 

5 0 . OC 

3 . 6 1 E 

4 . 0 9 E 
4 . 6 3 E 
5 . 1 7 E 
5 . B 2 F 
6 . 4 2 E 

7 . 1 4 R 
7 . 8 6 E 
8 . 7 3 E 
9 . 7 2 E 
1.C8E 

1 .25E 
1 .45E 
1 . 6 6 E 
i . a a E 
2 . 1 1 E 

2 . 3 4 E 
2 . 5 7 E 
2 . 8 0 E 
3 . 0 3 E 
3 . 2 7 R 

3 . 5 5 E 
3 . 7 9 E 
4 . 0 7 E 
4 . 3 7 E 
4 . 6 8 E 

4 . 9 8 E 
5 - 4 6 E 
5 . 9 1 E 
6 . 4 0 E 
6 . 8 0 E 

7 . 2 2 R 
7 . 6 7 E 
8 . 0 7 E 
8 . 5 3 R 
9 . OOE 

9 . 4 3 E 
9 . 9 0 E 

1 

01 

01 
01 
01 
01 
01 

01 
01 
01 
01 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 

(LsjWs) X ray 

energy (keV) 

5 0 . 0 0 

4 . 1 7 F 
4 . 5 BE 
5 . 1 0 E 
5 . 6 8 F 
6 . 2 8 B 

7 . 33B 
8 . 5 5 F 
9 . 8 9 E 
1.13E 
1 .26E 

1 .41E 
1 .55E 
1.6 9F 
1 . 8 3 E 
1 .97E 

2 . 1 5 E 
2 . 2 9 R 
2 . 4 7 P 
2 . 6 5 R 
2 . 84R 

3 . 02R 
3 . 3 2 E 
3 . 5 9 E 
3 . 9 0 E 
4 . 1 4 E 

4 . 4 0E 
4 . 6 7 E 
4 . 9 2 E 
5 . 2 0E 
5 . 5 0 P 

5 . 7 6 R 
6 . 0 6 E 

I 

0 1 
01 
01 
0 1 
01 

01 
01 
0 1 
02 
02 

02 
02 
02 
02 
0 2 

0 2 
02 
02 
0 2 
02 

02 
02 
02 
0 2 
02 

02 
0 2 
0 2 
02 
02 

02 
0 2 

8 0 . 0 0 

5 . 6 2 E 

6 . 2 9 E 
6 . 9 3 E 
7 . 5 8 E 
8 . 2 1 E 
8 . 8 9 E 

9 . 6 8 R 
1 .03E 
1 . 1 1 E 
1 . 2 0 F 
1 .2 9E 

1 .37E 
1 .51E 
1 .63E 
1 .77E 
1 . 88E 

2 . OOE 
2 . 13E 
2 . 2 4 E 
2 . 3 8 E 
2 . 5 1 E 

2 . 6 4 E 
2 . 78E 

1 

01 

01 
01 
01 
01 
01 

01 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 

1 0 0 . 0 0 2 0 0 . 0 0 

6 . 
6, 
6, 

7 . 
8. 
a. 
9. 
1. 

1. 
1. 

• OOE 
.46E 
. 94E 

.40E 

.15E 

. 83E 

.60E 

.02E 

,08E 
.16E 

1.22E 
1. 
1. 

1. 
1. 

,29E 
,37E 

.44E 
,51E 

01 
01 
0 1 

01 
01 
01 
01 
02 

02 
02 
02 
02 
02 

02 
02 

1 Z 

4 3 TC 
44 RU 

46 RH 
4 6 PD 
47 AG 
43 CD 
49 IN 

50 SH 
51 SB 
53 TR 
53 I 
54 XE 

56 CS 
66 BA 
57 LA 
63 CE 
69 PR 

60 ND 
61 PM 
63 SC, 
6 3 RU 
64 GD 

66 TB 
66 DY 
6 7 HO 
68 RR 
69 TM 

70 YB 
7 1 LU 
72 HF 
73 TA 
74 W 

76 RE 
76 OS 
77 I R 
7 8 PT 
79 AU 

80 HG 
81 TL 
82 PB 
8 3 BI 
84 PO 

86 AT 
86 RN 
37 FR 
88 RA 
89 AC 

90 TH 
91 PA 
92 U 
93 NP 
9 4 PU 

95 AH 
96 CH 
97 BK 
98 CF 
99 ES 

100 FM 
101 MD 
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Table 10 (continued) 

(g) i " i ,2(^3^4,5) " r ay 

Photon energy (keV) 

1.00 2 .00 3.00 4 .00 5 . 0 0 6 . 0 0 .00 1 0 . 0 0 

2 1 
2 2 
2 3 
2 4 

2 5 
2 6 
2 7 
2 8 
2 9 

3 0 
3 1 
3 2 
3 3 
3 4 

3 5 
3 6 
3 7 
3 8 
3 9 

4 0 
4 1 
4 2 
4 3 
4 4 

4 5 
4 6 
4 7 
4 8 
4 9 

5 0 
5 1 
5 2 
5 3 
5 4 

5 5 
5 6 
5 7 
5 8 
5 9 

6 0 
6 1 
6 2 
6 3 
6 4 

6 5 
6 6 
6 7 
6 8 
6 9 

7 0 
7 1 
7 2 
7 3 

S C 
T I 
V 
CE 

HN 
F E 
CO 
N I 
CU 

ZN 
GA 
GE 
AS 
S E 

BH 
KR 
RB 
SB 
Y 

ZB 
NB 
HO 
TC 
RU 

RH 
PD 
AG 
CD 
I N 

SN 
SB 
TE 
I 
XE 

C S 
BA 
LA 
CE 
PR 

NB 
PH 
SM 
EU 
GD 

TB 
DY 
HO 
ER 
TH 

YB 
l U 
HF 
TA 

9.71E 01 
2.84E 02 
6.57F 02 
1.18E 03 

1.88E 03 
2.77E 03 
3.90E 03 
4.85E 03 
6.74E 03 

1 . 5 7 E 
4 . 6 3 E 
1 . . C 8 E 
1 . 9 8 E 

3 . . 2 1 E 
4 . 8 2 E 
6 . 
9 , 
1 , 

1 , 
2 . 
2 . 
3 . 
3 . 

. 9 0 E 

. 7 3 E 

. 3 3 E 

. 6 5 E 

. 0 2 E 

. 6 3 E 

. 15E 

. 9 5 E 

4 . 8 9 E 

5, 
6 , 
6 . 

, 9 8 F 
. 3 6 E 
. 9 5 E 

0 1 
0 1 
0 2 
02 

0 2 
0 2 
0 2 
0 2 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 

5 . 1 6 E 
1 . 5 3 E 
3 . 5 9 E 
6 . 5 7 R 

1 . 0 7 E 
1 . 6 2R 
2 . 3 2 E 
3 . 3 1 E 
4 . 5 3 E 

5 . 6 5E 
6 . 9 6 E 
9 . 1 4E 
1 . 1 1 E 
1 . 4 0E 

1 . 7 4 E 
2 . 1 3 E 
2 . 5 8 E 
3 . 0 9 E 
3 . 6 3R 

4 . 3 9 E 
5 . 3 0 E 
6 . 2 2 E 
6 . 1 8 E 
7 . 0 7 B 

0 0 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 1 
0 3 
0 3 
0 3 
0 3 

2 . 3 1 E 
6 . 8 5 E 
1 . 6 1 E 
2 . 9 5 R 

4 . 8 5 R 
7 . 3 0 R 
1 . 0 5 E 
1 . 5 0 E 
2 . r 6 E 

2 . 5 8 E 
3 . 1 8 E 
4 . 2 0 F 
5 . 0 9 E 
6 . 4 5 E 

8 . 0 6 " 

9 . 9 3 R 
1 . 2 1 R 
1 . 4 5 R 
1 . 7 2 E 

2 . C 8 R 

2 . 5 3 F 
2 . 9 7 F 
3 . 4 5 E 
4 . COR 

4 . 5 8 E 
5 . 1 9 E 
5 . 8 7 F 
6 . 7 4 E 
6 . 5 3 E 

6 . 8 7 R 

0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 2 
0 2 
0 2 

0 2 
02 
0 2 
0 2 
0 2 

0 2 
0 2 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 

8 . 6 9 E 
1 . 5 8 E 

2 . 5 9 R 
3 . 9 1 E 
5 . 6 4 R 
8 . 0 5 " 
1 . 11R 

1 . 3 9R 
1 . 7 1 E 
2 . 2 7 R 
2 . 7 6 R 
3 . 5 0 E 

4 . 3 8E 
5 . 4 1 E 
6 . 6 0 E 
7 . 9 6 E 
9 . 4 4 E 

1 . 1 5 R 
1 . 4 0 R 
1 . 6 6 E 
1 . 9 3 E 
2 . 2 3R 

2 . 5 5 R 
2 . 9 0 F 
3 . 2 9 P 
3 . 8 0 R 
4 . 3 6 E 

4 . 6 5 F 
5 . 2 4 E 
5 . 9 6 E 
6 . 1 7 F 
6 . 5 1 E 

0 0 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

1 . 5 5 R 
2 . 34R 
3 . 3 7 E 
4 . a i E 
6 . 6 2 E 

8 . 31R 
1 . 0 3 S 
1 . 3 6 E 
1 . 6 6 R 
2 . 11R 

2 . 6 4 E 
3 . 2 7 F 
4 . O O E 
4 . 8 1 E 
5 . 74R 

6 . 9 8 R 
8 . 5 9 E 
1 . 0 2 E 
1 . 1 9 E 
i . 3 a R 

1 . 5 3 E 
1 . 7 9 E 
2 . 0 4 E 
2 . 3 5R 
2 . 7 0 E 

2 . 7 8 E 
3 . 2 2 R 
3 . 7 0 E 
4 . 2 1 " 
4 . 8 2E 

5 . 4 a E 
6 . 1 4 " 
6 . 3 7 F 
6 . 7 2 R 
7 . 4 ) E 

0 1 
01 
0 1 
0 1 
0 1 

0 1 
02 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

2 . 1 2 F 
2 . 9 2 E 

3 . 6 7 E 
4 . 5 4 E 
6 . 0 3 F 
7 . 3 6 E 
9 . 3 6 E 

1 . 1 8 E 
1 . 4 6 E 
1 . 7 9 E 
2 . 1 6 E 
2 . 5 8 E 

3 . 1 5 E 
3 . 9 1 E 
4 . 6 3 E 
5 . 4 3 E 
6 . 3 1 E 

7 . 2 4 E 
8 . 2 7 F 
9 . 4 1 F 
1 . 0 9 E 
1 . 2 5 E 

1 . 2 6 E 
1 . 4 6 F 
1 . 6 a F 
1 . 9 1 E 
2 . 2 0 E 

2 . 5 2 E 
2 . 8 6 E 
3 . 2 a E 
3 . 7 5 E 
4 , 2 4 E 

4 . 7 9 E 
5 . J 7 E 
5 . 9 5 E 
6 . 0 2 E 
6 . 6 6 E 

6 . 9 0 E 
7 . 8 1 E 

0 1 
0 1 

0 1 
01 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 

2 . 39R 
3 . 1 8 R 
3 . 8 9 R 
4 . " 6 2 

6 . 2 3R 

7 . 7 5 R 
9 . 6 D F 
1 . 1 5 R 
1 . 3 7 R 

1 . 6 3 E 
2 . 1 0 E 
2 . 4 9 F 

2 . ° 3 R 
3 . 4 1 E 

3 . 9 2 E 
4 . 4 3 R 
5 . 1 0 R 
6 . 9 1 E 
6 . d 1 E 

5 . 6 S R 
7 . 7 g F 
8 . 9 3 " 
1 . 0 3 F 
1 . 19R 

1 . 3 6 " 
1 . 6 5 R 
1 . 7 7 R 
2 . 0 2 R 
2 . 2 9 E 

2 . 6 1 R 
2 . 9 4 P 
3 . 2 7 E 
3 . 6 9 E 

4 . 11E 

4 . 6 0 R 
5 . 14E 
5 . 6 6 E 
6 , 2 3 E 
6 . 2 6 P 

6 , a 7 F 
6 . 9 5 R 
7 . 7 4 E 
8 . 4 U E 

0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 

2 1 
2 3 
2 3 
2 4 

2 6 
2 6 
2 7 

2 8 
2 J 

3 0 
31 
3 3 
33 
3 4 

3 6 

3 6 
3 7 
3 3 
19 

4 0 
4 1 
4 3 
4 3 
4 4 

4 6 
4-5 
4 7 
4 8 
4 9 

6 1 
6 1 
5 3 
6 3 
5 4 

5 5 
6 6 
6 7 

6 3 
5 9 

6 3 
6 1 
b 2 
6 1 
6 4 

6 6 
6 6 
6 7 
6 3 
6 9 

7 0 
7 1 
7 2 
7 3 

SC 
T I 
V 
CR 

"N 
FF 
CO 
NT 
CU 

ZN 
GA 
GE 
AS 
SF 

BR 
KR 
HB 
SR 
Y 

ZS 
UI] 

no 
TC 
RU 

.<H 

pn 
AG 
CD 
I N 

SN 
SB 
T E 
I 
XR 

C S 
BA 
LA 
CE 
P P 

ND 
PM 
SM 
RU 
GD 

TB 
DY 
HO 
RP 
TM 

YB 
LU 
UF 
TA 
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Table 10 (continued) 

z 

4 3 TC 
4 4 RU 

4 5 RH 
4 6 PD 
4 7 AG 
4 8 CD 
4 9 I N 

5 0 SN 
5 1 SB 
5 2 TE 
5 3 I 
5 4 XE 

5 5 CS 
5 6 BA 
5 7 LA 
5 8 CE 
5 9 PB 

6 0 ND 
6 1 PH 
6 2 SH 
6 3 EU 
6 4 GD 

6 5 TB 
6 6 DY 
6 7 HO 
6 8 ER 
6 9 TH 

7 0 YB 
7 1 LO 
7 2 HF 
7 3 TA 
7 4 R 

7 5 RE 
7 6 OS 
7 7 I H 
7 8 PT 
7 9 AU 

8 0 HG 
8 1 TL 
8 2 PB 
8 3 B I 
8 4 PC 

8 5 AT 
8 6 BN 
8 7 FE 
8 8 BA 
8 9 AC 

9 0 TH 
9 1 PA 
9 2 U 
9 3 NP 
9 4 PO 

9 5 AH 
9 6 CH 
9 7 BK 
9 8 CF 
9 9 ES 

1 0 0 FH 
1 0 1 HD 

2 0 . 0 0 

4 . 1 3 1 
4 . 8 3 E 

5 . 5 5 F 
6 . 3 7 E 
7 . 2 7 E 
8 . 4 6 E 
9 . 7 8 E 

8 . 7 7 E 
1 . 0 3 E 
1 . 2 0 E 
1 . 3 8 E 
1 . 6 0 E 

1 . 8 5 F 
2 . 1 1 1 
2 . 4 5 E 
2 . 8 2 F 
3 . 2 1 E 

3 . 6 8 F 
4 . 1 6 E 
4 . 6 6 E 
5 . 2 7 E 
5 . 9 0 E 

6 . 6 6 E 
7 . 4 9 F 
8 . 3 2 E 
9 . 3 1 E 
1 . 0 3 F 

1 . 1 3 E 
1 . 2 5 F 
1 . 3 8 E 
1 . 5 3 E 
1 . 6 8 E 

1 . 8 9 E 
2 . 1 3 E 
2 . 3 8 E 
2 . 6 4 1 
2 . 9 1 E 

3 . 1 9 F 
3 . 4 8 1 
3 . 7 7 1 
4 . 0 5 E 
4 . 3 6 1 

4 . 6 9 E 
4 . 9 8 E 
5 . 3 3 E 
5 . 6 9 E 
6 . 0 5 E 

5 . 3 2 E 
5 . 2 7 E 
5 . 6 1 F 
5 . 9 9 E 
6 . 3 9 E 

6 . 8 5 E 
7 . 3 1 E 
7 . 5 9 E 
8 . O O E 

0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 

3 0 . 0 0 

3 . 0 7 E 
3 . 5 7 E 
4 . 1 2 E 
4 . 7 9 E 

5 . 5 4 E 
6 . 3 5 P 
7 . 3 9 E 
8 . 5 3 E 
9 . 7 4 E 

1 . 1 2 E 
1 . 2 7 E 
1 . 4 3 E 
1 . 6 2 E 
1 . P 2 E 

2 . 0 6 E 
2 . 3 2 P 
2 . 5 8 E 
2 . 9 0 E 
3 . 2 0 E 

3 . 5 5 E 
3 . 9 0 E 
4 . 3 3 E 
4 . BOB 
5 . 3 0 E 

6 . 0 4 E 
5 . 8 9 E 
7 . 8 0 E 
8 . 7 3 E 
9 . 6 9 E 

1 . C 7 E 
1 . 1 7 E 
1 . 2 7 E 
1 . 3 6 E 
1 . 4 7 E 

1 . 5 9 E 
1 . 6 9 E 
1 . 8 2 E 
1 . 9 5 E 
2 . C 8 E 

2 . 2 1 E 
2 . 4 1 E 
2 . 6 1 E 
2 . 8 1 E 
2 . 9 8 E 

3 . 1 6 E 
3 . 3 4 E 
3 . 5 1 E 
3 . 7 0 F 
3 . 8 9 E 

4 . C 8 E 
4 . 2 7 E 

0 1 
0 1 
01 
0 1 

01 
0 1 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 

4 0 . 0 0 

3 . 6 1 E 
4 . 1 3 R 

4 . 7 7 R 
5 . 4 2 F 
6 . H E 
6 . 9 3E 
7 . 8 0 E 

8 . 8 2 E 
9 . 9 8 E 
1 , 1 IE 
1 . 2 5E 
1 . 3 8 E 

1 . 5 3 E 
1 . 6 9 E 
1 . 8 7 E 
2 . 0 8 E 
2 . 3 0 E 

2 . 6 5E 
3 . 0 5 E 
3 . 4 8 E 
3 . 9 2 E 
4 . 3 7 E 

4 . 8 4 E 
5 . 3 0 E 
5 . 7 7 E 
6 . 2 3 E 
6 . 7 2 E 

7 . 2 8 E 
7 . 7 6 R 
8 . 3 4 F 
8 . 9 4 E 
9 . 5 7 E 

1 . 0 2 E 
1 . 1 1 R 
1 . 2 1 E 
1 . 3 0 E 
1 . 3 8E 

1 . 4 7E 
1 . 5 6 E 
1 . 6 4 E 
1 . 7 3E 
1 . 8 2 E 

1 . 9 1 E 
2 . O O E 

0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 

(g) La,. 

Photon 

5 0 . 0 0 

4 . 0 2 E 

4 . 5 5 F 
5 . 1 5 E 
5 . 7 6 E 
6 . 4 a E 
7 . 1 5 F 

7 . 9 5 E 
8 . 7 4 E 
9 . 7 2 E 
i . o a p 
1 . 2 0 F 

1 . 3 9 F 
1 . 6 1 E 
1 . 8 5 E 
2 . 1 0 F 
2 . 3 5 E 

2 . 6 1 E 
2 . 8 6 E 
3 . 1 2 E 
3 . 3 7 E 
1 . 6 4 E 

3 . 9 5 E 
4 . 2 1 E 
4 . 5 3 E 
4 . 8 6 F 
5 . 2 1 E 

5 . 5 5 E 
6 . 0 8 E 
6 . 5 8 E 
7 . 1 3 E 
7 . 5 7 E 

8 . 0 4 E 
8 . 5 3 F 
8 . 9 9 E 
9 . 4 9 F 
1 . 0 0 E 

1 . 0 5 E 
1 . 1 0 E 

0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 7 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 3 

0 3 
0 3 

!(i3A^4,s)>' Lray 

energy (keV) 

6 0 . O C 

4 . 6 4 F 
5 . 1 OR 
5 . 6 7 E 
6 . 3 2 E 
6 . 9 9 E 

8 . 1 6 F 
9 . 5 2 E 
1 . 1 0 E 
1 . 2 5 E 
1 . 4 1 E 

1 . 5 7 E 
1 . 7 2 E 
1 . 8 8 E 
2 . 0 3 E 
2 . 2 0 E 

2 . 3 9 E 
2 . 5 5 E 
2 . 7 4 E 
2 . 9 5 E 
3 . 1 6 R 

3 . 3 7 E 
3 . 7 0 E 
4 . O O F 
4 . 3 4 E 
4 . 6 1 E 

4 . O O E 
5 . 2 0 E 
5 . 4 8 E 
5 . 7 9 E 
6 . 12E 

6 . 4 1 E 
6 . 7 4 R 

1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 

8 0 . O C 

6 . 

7 . 
7 . 
8 . 
9 . 
9 . 

2 ! 

2 . 
2 . 
2 . 
2 . 
2 , 

2 . 
3 . 

, 2 6 E 

, 0 0 " 
. 7 1 F 

4 4 E 
, 1 4 F 
, 3 9 F 

. 0 8 F 
1 5 E 

, 2 4 E 
, 3 3 E 
, 4 3 F 

5 2 E 
, 6 8 R 

8 2E 
9 7 E 

, 0 9 E 

, 2 3 E 
, 37E 

50R 
, 6 4 E 

8 0 " 

9 3 E 
0 9 E 

1 

01 

0 1 
0 1 
01 
01 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

C2 
0 2 
0 2 
02 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 ? 
0 2 

1 0 0 . 0 0 2 0 0 . 0 c 

6 . . 6 a F 
7 . 1 9 E 
7 . 

8 , 
9 , 
9 . 
1, 
1 . 

1. 
1, 
1 . 
1 , 

. 7 3 F 

. 2 4 E 

.OBF 

. 8 3 E 
, 0 7 E 
. 1 3 E 

. 2 1 E 

. 2 9 F 
, 3 b E 
. 4 4 E 

1 . 5 2 F 

1. 
1 . 

, 6 0 E 
, 6 8 E 

01 
0 1 
0 1 

0 1 
01 
0 1 
0 2 
02 

02 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 

1 Z 

4 1 TC 
4 4 RU 

4'3 "H 
4 6 PD 
4 7 AG 
4 3 CD 
4 9 I N 

6 0 SN 
5 1 S B 
6 2 TE 
6 3 I 
5 4 XE 

5 6 CS 
6 6 3A 
6 7 LA 
5 3 CF 
6 9 PR 

6 0 ND 
6 1 9" 
6 2 SM 
6 3 EU 
6 4 GD 

6 6 TB 
6 6 "DY 

6 7 3 0 
6 3 " 8 
6 9 "M 

7 0 Y3 
7 1 LU 
7 3 i i r 
7 3 TA 
7 4 H 

7 6 RF 
7 6 OS 
7 7 IR 
7 3 PT 
7 9 AU 

3 0 HG 
31 TL 
3 2 P 3 
8 3 B I 
3 4 PO 

0 6 AT 
3 6 PN 
3 7 PR 
8 3 PA 
3 9 AC 

9 0 TH 
9 1 PA 
9 3 U 
9 3 NP 
9 4 PU 

9 6 AM 
9 6 CM 
9 7 3K 
9 3 C " 
9 9 F S 

1 0 0 FM 
1 0 1 MD 
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Table 10 (continued) 

(h) Lh,is(L3Nt,s)xtiy 

Photon energy (keV) 

3 9 Y 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 

ZB 
NB 
HO 
TC 
RU 

RH 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PB 

ND 
PH 
SH 
EO 
GD 

TB 
DY 
HO 
RB 
TH 

YB 
LU 
HF 
TA 

1.00 2 .00 3.00 4 .00 5.00 

2 . 4 9 E 01 1 . 1 8 E 01 6 . 4 6 E 00 

6 . 9 9 E 01 3 . 3 1 R 01 1 .a2E 01 
1 .63E 02 7 . 7 8 E 01 4 . 3 2 E 01 
2 . 6 0 E 02 1 . 2 4 E 02 6 . 9 1 E 01 
3 . 2 9 E 02 1 .84R 02 1 .03E 02 
4 . 6 1 E 0 2 2 . 6 1 E 02 1 .46E 02 

3 . 5 9 E 02 2 . OOE 02 
4 . 9 0 E 02 2 . 7 4 E 02 
6 . 1 8 E 02 3 . 4 6 E 02 
7 . 7 4 E 02 4 . 36R 02 
8 . 0 9 E 02 5 . 4 0 E 02 

9 . 0 7 E 02 6 . 0 1 E 02 
7 . 3 6 E 0 2 
8.BOB 02 
9 . 50E 02 
1 .04E 0 3 

6 . 0 0 

3 .93R 00 

1 .11E 01 
2 . 6 5 s 01 
4 . 2 4 E 01 
6 . 3 2 E 01 
8 . 9 8 E 01 

1 .24E 02 
1 . 6 9 E 02 
2 . 1 4 E 02 
2 . 7 0 E 02 
3 . 3 4 E 02 

3 . 6 6 R 02 
4 . 5 2 E 02 
5 . 4 6 E 02 
6 . 4 8 E 02 
7 . 6 7 E 02 

9 . 0 3 E 02 
1 .05E 03 
1 .1 2E 0 3 
1 . 16E 0 3 
1 .30E 03 

8 . 0 0 

1 .77F 00 

5.OOF 00 
1 .20E 01 
1 .93E 01 
2 . 8 9 E 01 
4 . 1 2 E 01 

5 . 6 8 E 01 
7 . 8 1 E 01 
9 . 9 0 B 01 
1 .25E 02 
1 .55E 02 

1 .66E 02 
2 . 0 5 E 02 
2 . 4 8 E 02 
2 . 9 4 E 02 
3 . 5 0 E 02 

4 . 1 6 E 02 
4 . 8 9 E 02 
5 . 7 9 E 02 
6 . 5 0 E 02 
7 . 4 3 E 02 

8 . 4 4 E 02 
9 . 4 7 E 02 
1 .06E 03 
1 .07E 03 
1 . 1 9 E 03 

1 .24E 03 
1 .40E 0 3 

1 0 . 0 0 

9 . 4 1 E - 0 1 

2 .67R 00 
6 . 4 7 R 00 
1 . 0 4 E 01 
1 .56E 01 
2 . 2 2 E 01 

3 . 0 7 E 01 
4 . 2 3 E 01 
5 .37R 01 
5 . 7 8 R 01 
8 . 4 4 E 01 

8.82E 01 
1.09E 02 
1.33E 02 
1.58E 02 
1.89E 02 

2 . 2 4 E 02 
2 . 6 4 E 02 
3 . 1 2 E 02 
3 . 5 1 E 02 
4 . 0 2 R 02 

4 . 5 9 E 02 
5 . 19B 02 
5 . 8 1 E 02 
6 . 6 7 E 02 
7 . 3 6 E 02 

8 . 2 4 E 02 
9 . 2 4 E 02 
1 . 0 2 E 03 
1. 13E 03 
1 . 1 3E 03 

1 .24E 03 
1 . 2 7 E 03 
1 . 4 3 B 03 
1 .57E 03 

Z 

39 

40 
41 
42 
43 
44 

45 
46 
47 
43 
49 

60 
51 
52 
53 
54 

56 
66 
67 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
6 3 
69 

70 
71 
72 
73 

Y 

ZR 
NB 
HO 
TC 
RU 

HH 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PH 

ND 
PH 
SH 
EU 
GD 

TB 
DY 
HO 
ER 
TiM 

YB 
LU 
HF 
TA 
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Table 10 (continued) 

(h) L(J2.is(i3A'4,s)>"ay 

Photon energy (keV) 

43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
5b 
57 
58 
59 

60 
61 
62 
6 3 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
73 
79 

80 
81 
82 
83 
84 

85 
8b 
87 
88 
89 

90 
91 
92 
93 
94 

96 
96 
97 
98 
99 

100 
101 

TC 
RU 

RH 
PD 
AG 
cn 
IN 

SN 
SB 
TP 
I 
XE 

CS 
BA 
LA 
CE 
PR 

ND 
PH 
SH 
EU 
GD 

TB 
DY 
HO 
RR 
TH 

YE 
LU 
HF 
TA 
H 

RE 
OS 
in 
PT 
AU 

HG 
TL 
PB 
Bl 
PO 

AT 
RN 
PR 
RA 
AC 

TH 
PA 
U 
NP 
PU 

AH 
CM 
BK 
CF 
RS 

FM 
MD 

2 0 . 0 0 3 0 . 0 0 4 0 . 0 0 5 0 . 0 0 6 0 . 0 0 8 0 . 0 0 1 0 0 . 0 0 2 0 " . 0 ^ 7 

2 . 2 0 E 00 4 i TC 
3 . 1 5 E 00 44 R'l 

4 . 3 5 P 00 4-j "M 
6 . 0 2 E 00 46 I'D 
7 . 6 5 F 0 0 4 7 A G 
9 . 7 1 E 00 43 CD 
1.2 1E 0 1 4 9 1!! 

1 . 1 6 1 01 60 SN 
1 .45E 01 4 . 3 0 E 00 61 S =< 
1 .77E 01 5 . 2 7 E 00 63 TF 
2 . 1 2 E 0 1 6 . 3 4 F 00 63 T 
2 . 5 5 E 01 7 . 6 2 F 00 64 XE 

3 . 0 5 E 01 9 . 1 3 E OC 66 CS 
3 . 6 1 E 01 1 .03E 0 1 66 BA 
4 . 3 2 r 01 1 .30E 01 67 LA 
4 . B S E 01 1 .43E 01 6 . 2 6 F 00 63 TV 
5 . 6 2 F 0 1 1 .71E 0 1 7 . 2 4 E 00 69 PH 

6 . 4 7 E 01 1 .97E 01 8 . 4 0 E 0 0 60 ND 
7 . 3 4 F 01 2 . 2 6 R 01 9 . 6 7 E 0 0 61 P'l 
8 . 2 8 F 01 2 . 5 4 E 01 1.OaE 01 63 SM 
9 . 3 8 E 01 2 .3BE 01 1 .23E 01 63 KU 
1 .06E 02 3 . 2 6 E 01 1.4 OR 01 7 . 2 0 E 00 64 GD 

1 .19E 02 3 . 6 8 E 01 1 .58E 0 1 3 . 1 5 E 00 66 T3 
1 .35E 02 4 . 1 7 E 01 1 .79E 01 9 . 2 6 E 00 66 DY 
1 . 5 0 F 02 4 . 6 5 E 01 2.OOE 0 1 1 . 0 4 F 01 67 ;in 
1 . 6 8 P 02 5 . 2 2 R 01 2 . 2 5 E 01 1 . 1 7 E 01 61 RR 
1 .85E 02 5 . 7 3 F 01 2 . 4 9 E 01 1 . 2 9 F 01 69 T I 

2 . 0 5 E 02 6 . 4 2 F 01 2 . 7 7 E 01 1 .44E 01 8 . 3 9 E 00 70 "^ 
2 . 2 8 E 02 7 . 1 3 E 0 1 3 . 0 8 R 0 1 1 . 6 0 E 01 9 .31R 00 71 LU 
2 . 6 4 E 02 7 . 9 3 E 01 3 . 4 5 R 0 1 1 .79E 01 1. 05R 01 72 UP 
2 . 8 4 F 02 8 . 9 6 F 01 3 . 8 8 E 0 1 2 . 0 2 E 01 1 .18E 0 1 71 TA 
3 . 1 6 F 02 9 . 9 8 E 0 1 4 . 3 3 E 01 2 . 2 5 E 01 1.32E 01 74 W 

3 . 6 0 E 02 1 .16F 02 5 . 0 4 E 0 1 2 . 6 4 E 01 1.55E 01 76 F " 
4 . 1 0 E 02 1 .32E 02 5 . 8 6 E 0 1 3 . 0 9 R 01 1 .83E 01 76 03 
4 . 6 3 E 02 1 .52E 02 b . 7 7 R 0 1 3 . 6 0 E 01 2 . 1 4 R 0 1 77 I F 
5 . 1 7 E 02 1 .71E 0? 7 . 6 8 E 01 4 . 1 1 E 01 2 . 4 6 E 01 73 p-^ 
5 . 7 5 E 02 1 .91E 02 8 . 6 3E 0 1 4 . 6 3 E 01 2 . 7 8 E 01 1 . 24P 01 79 AU 

6 . 3 6 E 02 2 . H E 02 9 . 6 4 E 0 1 5 . 1 9 E 01 3 . 1 2 R 01 1 . 3 9 " 01 80 HG 
6 . 9 a E 02 2 . 3 4 E 02 1 .06E 02 5 . 7 4 E 01 3 . 4 6 E 01 1.66R 01 81 TL 
7 . 6 2 E 02 2 . 5 6 F 02 1 .17E 0 2 6 . 3 0 E 01 3.aOR 01 1 .71E 01 32 PB 
8 . 2 5 E 02 2 . 7 3 E 02 1.27R 02 6 . 8 6 E 01 4 . 1 4 F 01 1 . 86R 01 83 BT 
S . 9 5 E 02 3 . 0 1 E 02 1.38R 02 7 . 4 7 E 01 4 . 5 1 F 01 2 . 03E 01 84 Pn 

9 . 7 1 E 02 3 . 2 9 E 02 1 .51E 02 B . I B E 01 4 . 9 6 E 0 1 2 . 2 3 F 01 86 AT 
1 . 0 4 F 03 3 . 5 4 E 02 1 .62E 02 8 . 8 1 E 01 5 .33R 01 2 . 4 0 E 01 86 p^' 
1 .12F 03 3 . 8 3 E 02 1 .76E 02 9 . 5 4 E 01 5 . 7 8 E 01 2 . 6 1 E 01 1 . 4 1 F 01 37 FP 
1 .21F 0 3 4 . 1 3 E 02 1 .90E 0 2 1 . 0 3 E 02 6 . 2 6 R 0 1 2 . 8 3 E 01 1 .53F 01 83 "A 
1 .29E 0 3 4 . 4 5 R 02 2 . 0 5 E 02 1 . 1 1 F 02 6 .76R 01 3 . 0 6 E 01 1 .b5E 01 39 AC 

1 . 1 5 F 03 4 . 7 6 E 02 2 . 1 9 E 02 1 .20E 02 7 .26R 01 3 . 2 8 E 01 1.77E 01 99 •'H 
1 .14E 0 3 5 . 2 4 E 02 2 . 4 2 R 02 1 . 3 2 F 02 8 . 02E 01 3 . 6 4 E 01 1 .97F 01 91 1>A 
1.23E 03 5 . 7 0 E 02 2 . 6 3 B 02 1 . 4 4 F 0? 8 . 7 4 E 0 1 3 . 9 7 E 01 2 . 1 5 F 01 92 U 
1 .32E 03 6 . 2 0 E 02 2 . 8 7 E 02 1 . 5 7 E 02 9 . 5 6 E 01 4 . 3 6 E 01 2 . 3 5 E 01 93 NP 
1 .42E 03 6 . 6 1 E 02 3 . 07R 02 1 .68E 02 1.02R 02 4 . 64E 01 2 . 6 2 R 01 )4 PU 

1 . 5 3 F 03 7 . 0 4 E 02 i . 27R 02 1 . 7 9 F 02 1.09E 02 4 . 9 6 F 01 2 . 6 g E 01 16 AM 
1 .64E 0 3 7 . 5 1 E 02 3 . 4 9 R 02 1 .92B 02 1 .17E 02 6 . 3 2 F 01 -.9')?. 01 96 CM 
1.72E 03 7 . 9 4 E 02 3 . 7 0 R 02 2 . 0 3 F 02 1. 24E 0 2 6 . 04F 01 J . 0 6 F 01 97 b K 
1 . e 2 E 03 8 . 4 0 E 02 3 . 9 3 E 02 2 . 1 6 E 02 1.32R 02 6 . 0 1 " 01 3 . 2 6 E 01 93 CF 

8 . 8 9 E 02 4 . 1 7 E 0 2 2 . 2 9 E 02 1 . 4 0 " 02 6 . 4 0 E 01 3 . 4 H F 01 99 PS 

9 . 3 3 E 02 4 . 3 9 S 02 2 . 4 1 E 03 1 .47E 02 6 . 7 5 E 01 3 . 6 7 F 01 101 "M 
9 . 3 3 E 02 4 . 6 3 R 02 2 . 5 6 F 02 1 .56R 02 7 . 1 5 E 01 3 .89R 01 101 "n 
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Table 10 (continued) 

(i) Z.e(/.3yl/,)xray 

Z 1.00 2.00 3.00 

Photon energy (keV) 

4.00 6.00 6.00 8.00 10.00 z 

12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
55 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 

HG 
AL 
SI 

p 
s 
CL 
AR 
K 

CA 
SC 
TI 
V 
CB 

MN 
FE 
CO 
NT 
CU 

ZN 
GA 
GE 
AS 
SR 

BR 
KR 
RB 
SR 
Y 

ZB 
NB 
MO 
TC 
RU 

HH 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PB 

ND 
PM 
SM 
RU 
GD 

TB 
DY 
HC 
BR 
TM 

YB 
LU 
HF 
TA 

2 . 8 3 E 01 
2 . 5 0 F 01 
1 .73F 01 

1 .87E 01 
2 . 0 4 E 01 
2 . 4 0 E 0 1 
2 . 7 7 E 01 
3 . 9 9 F 01 

5 . 4 9 F 01 
7 . 6 4 E 0 1 
9 . 9 4 E 01 
1 .42E 02 
1 .64E 02 

2 . 2 4 E 0 2 
2 . 6 2 F 02 
3 . 0 8 E 02 
3 . 2 8 F 02 
3 . 8 4 E 02 

2 . 8 8 R 00 
3 . 1 5 E 00 
3 . 7 4 E 00 
4 . 3 5 E OC 
6 . 3 4 F 00 

8 . 7 9 B 00 
1 .23E 0 1 
1 .62E 01 
2 . 3 4 E 01 
2 . 7 4 E 0 1 

3 . 8 2 E 0 1 
4 . 5 6 E 01 
5 . 4 5 F 01 
6 . 6 1 R 01 
7 . 6 0 R 01 

3 . 6 3 B 01 
9 . 8 1 E 01 
1.22B 02 
1 . 3 9 F 02 
1 .63E 02 

2 . 0 3 E 02 
2 . 4 2 E 02 
2 . 5 1 E 02 
2 . 7 0 E 02 

1 .42E 00 
2 . 0 8 E 00 

2 . 39E 00 
4 . 0 6 R 00 
6 . 3 4 E 0 0 
7 . 7 6 B 00 
9 . 11E 00 

1 . 28E 0 1 
1 .53E 0 1 
1 . 8 3 E 01 
2 . 2 4 E 0 1 
2 . 5 8 E 01 

2 . 9 7 R 01 
3 . 3aE 01 
4 . 2 2 E 0 1 
4 . 8 7 E 0 1 
5 . 9 4 E 01 

7 . 19F 0 1 
8 . 6 3 E 0 1 
1 .02E 02 
1. 20E 02 
1 . 39E 0 ? 

1 .66E 0 2 
1.99E 02 
2 . 31E 0 2 
2 . 2 9 R 0 ? 
2 . 6 1 E 0 2 

1 .29E 00 
1 .82E 00 
2 . 4 0 P 00 
3 . 4 8 E 00 
4 .C9E 00 

6 . 7 6 F 00 
6 . 9 1 R 00 
8 . 3 1 E 00 
I . O I E 01 
1 . 17R 01 

1 .36R 01 
1 .55E 01 
1 .94E 01 
2 . 2 4 E 01 
2 . 7 4 R 01 

3 . 3 4 F 01 
4 . 0 2 R 01 
4 . 7 8 F 01 
5 . 6 4 R 01 
b . 5 5 E 01 

7 . 8 7 E 01 
9 . 4 9 E 01 
1.1 IF 02 
1 .28E 02 
1 .43E 02 

1.69R 02 
1 .93E 02 
2 . 1 3 F 02 
2 . 5 1 E 02 
2 . 4 3 E 02 

2 . 5 7 E 02 

1.86R 00 
2 . 13E 00 

3 .08R 00 
3 . 7 0 E 00 
4 . 4 5E 0 0 
5 . 4 4 E 00 
6 . 31E 00 

7 . 3 0 R 00 
8 . 3 2 P 00 
1 .05E 0 1 
1.21R 0 1 
1.49E 01 

1.81E 01 
2 . 1 9 " 01 
2 . 6 1 E 01 
3 .09R 01 
3 . 6 0 E 0 1 

4 . 34R 0 1 
5 . 2 7 F 01 
6 . 16E 01 
7 . 16F 01 
a . 2 6 P 01 

9 . 4 4 " 01 
1. 0 3 " 02 
1 .22F 0 2 
1.41E 02 
1 .63R 0 2 

1 . 7 1 " 02 
1 .97F 02 
2 .25R 02 
2 . 34F 0 2 
2 . 4 3 " 0 2 

1 .34E 00 
2 . 2 1 " 00 
2 . 6 b F 00 
3 . 2 5 E CO 
3 . 7 7 F 00 

4 . 3 7 E 00 
4.OOE 00 
6 . 2 3 F 00 
7 . 1 0 F 00 
8 . 9 o E 00 

1 . 0 4" 01 
1 .33E 01 
l . b O E 01 
1 .87E 01 
2 . 19R 01 

2 . 64B 01 
3 . 2 3 r 01 
3 . 7 3 E 01 
4 . 4 0 E 01 
5 . 0 9 F 01 

5 . P3E 01 
6 . 6 7 F 01 
7 . 6 o F 01 
a . 7 6 E 01 
1 . 0 1 E 02 

1 .04E 02 
1 .21E 02 
1 . 3 9E 02 
1 . 6 0 F 02 
1 .84R 0? 

2 . lOE 02 
2 . 3 7 E 02 
2 . 4 P R 02 
2 . 6 3 " 02 
2 . 9 4 F 02 

1.43E on 
1.66E 00 

1 . 9 J F on 
2.21F 00 
2.78E 00 
3.24E 00 
3.98R 00 

4.87t 00 
5.92F 00 
7.C7E 0 0 
8.40? OP 
9.83E 00 

1.19" 01 
1.47F 01 
1.72F 01 
2.01E 01 
2.33E 01 

2.68F 01 
3.07F 01 
3.49E 01 
4.05E 01 
4.67F 01 

4.71F 01 
5.49E 01 
b.32E 01 
7.26F 01 
H.40F 01 

9.67E 01 
1.11E 02 
1.28E 02 
1.47E 02 
1.68E 02 

1.91E 02 
2.16F 02 
2.42E 02 
2.47E 02 
2.76F 02 

2.89F 02 
3.33E 02 

1.16R on 
1.47B 00 
1.71R 00 
2.IIP on 

2.63R OO 
3.14" 00 
3.76F 00 
4.47" 00 
6.7 4 p 0 0 

6. If.R 00 
7.9 0 R 0 0 
9.73E 00 
i.C9r 01 
1.26P 01 

1.46E 01 
1.67R 01 
1."9" D1 
2.20" 01 
2.64F 01 

2.6n" 01 
2.ai" 01 
3.39R 01 
3.90E 01 
4.67E 01 

6 . 2 1 " 01 
5 . 9 7 " 01 
6 . 91R 0 1 
7 . 9 3 R 01 
9 . 0 7 " 01 

1 . n 4 R 02 
1 . 1-lR 02 
1 . 1 3 P 02 
1 . 6 1 E 02 
I . T T - n? 

1.93R 02 
2 . 19" 02 
2 . 4 6 E 02 
2 . 7 2 F 02 
2 . 7 4 " 02 

3 . C 6 " 02 
3 . 1 6 R 02 
3 . 6 3 " 02 
3 . 9 1 " 02 

1 2 MG 
11 ^ L 
1 'I s y 

1 6 p 
1') s 
1 7 CI 
13 \ ° 
19 K 

30 rA 
31 SC 
33 TT 
n V 
2 4 CR 

2 6 'IN 
3 6 FE 
27 r o 
33 MI 
29 CU 

31 ZN 
3 1 GA 
32 GF 
1 i AS 
14 S t 

3 6 PR 
36 KR 
3 7 RB 
13 SK 
39 Y 

4 9 ZR 
'4 1 NB 
4 3 MO 
43 TC 
4 4 RU 

4 6 PH 
46 PD 
47 AG 
43 CD 
49 IN 

60 SN 
61 SB 
63 1 E 
63 I 
64 XF 

66 CS 
66 ilA 
67 LA 
63 CE 
69 PR 

6 0 ND 
6 1 PM 
62 s:i 
6 3 EU 
64 GD 

66 TB 
66 DY 
6 7 PO 
68 FR 
6 9 TM 

7 0 YB 
7 1 LU 
7 3 UP 
7 i TA 
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Table 10 (continued) 

(i) iC(i3jW,)xray 

Photon energy (keV) 

43 
44 

45 
46 
47 
48 
49 

50 
51 
62 
53 
64 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

96 
96 
97 
98 
99 

100 
101 

TC 
RU 

RH 
PD 
AG 
CD 
IN 

SN 
SB 
TE 
I 
XE 

CS 
BA 
LA 
CE 
PR 

ND 
PH 
SH 
EU 
GD 

TB 
DY 
HO 
ER 
TH 

YB 
LU 
HF 
TA 
H 

RF 
OS 
IR 
PT 
AU 

HG 
TL 
PP 
BI 
PO 

AT 
RN 
PR 
RA 
AC 

TH 
PA 
U 
NP 
PU 

AM 
CH 
BK 
CF 
FS 

FM 
HD 

2 0 . 0 0 30.00 40 .00 6 0 . 0 0 60 .00 8 0 . 0 0 100.00 200.nO 

1 . 6 3 E 00 
1 .78E 0 0 

2.05E 00 
2.37F 00 
2.70F 00 
3.15F 00 
3.66E 00 

3 . 2 9 E 00 
3 . 8 9 E 00 1 . 1 6 F 00 
4 . 5 2 F 00 1 .34E 00 
5 . 2 4 E 00 1 . 5 6 F 00 
6 . 1 IF 00 1 .83E 00 

7 . 0 8 E 00 2 . 1 2 F 00 
3 . 1 7 E 00 2 . 4 6 E 00 
9 . 5 4 F 00 2 . 8 8 F 00 
1 .10E 0 1 3 . 3 4 F 00 1 .47B 0 0 
1 . 2 7 F 01 3 . 8 6 E 00 1 .64E 00 

1 .47E 01 4 . 4 7 E 00 1 .90E 00 
1 .67F 01 5 . 1 1 E 00 2 . i a R 00 
1 . 8 9 F 01 6 . 8 1 E 00 2 . 4 8 F 00 
2 . 1 6 F 01 6 . 6 4 B 00 2 . 8 4 E 00 
2 . 4 5 F 01 7 . 5 5 F 00 3 . 2 3 E 0 0 1 . 6 7 F 00 

2 . 7 9 E 01 8 . 6 3 E 00 3 . 7 0 E 00 1 . 9 1 E 00 
3 . 1 9 E 01 9 . 9 0 E 00 4 . 2 5 E 00 2 . 2 0 E 00 
3 . 5 9 F 01 1 .12F 01 4.BOB 00 2 . 4 9 F 00 
4 . 0 3 F 01 1 .26E 01 5 . 4 2 F 00 2 . 8 0 E 00 
4 . 5 0 F 01 1 .40E 01 6 . 0 5 " 0 0 3 . 1 3 F 00 

5 . 0 5 F 01 1 .6aE 01 6 . a ? F 00 3 . 5 4 E 00 2 . 0 6 E 00 
5 . 6 5 F 0 1 1 .77E 01 7 . 6 5 E 00 3 . 9 7 F 00 2 . 3 1 " 00 
6 . 2 9 F 01 1 .93F 01 3 . 5 5 E 00 4 . 4 4 F 00 2 . 5 9 F 00 
7 . 0 7 E 01 2 . 2 3 E 01 9 . 6 4 E 00 6 . 0 1 E 00 2 . 9 3 " 00 
7 . a 9 E 0 1 2 . 4 9 E 0 1 1 .08E 0 1 5 . 6 2 E 00 3 . 2 3 F 00 

9 . 0 1 E 01 2 . 8 7 E 0 1 1 .26E 0 1 6 . 6 C F 00 3 . 8 3 P 00 
1 .03F 02 3 . 3 2 F 01 1.47R 01 7 . 7 5 E 00 4 . 6 9 E 00 
1 .17E 02 3 . 8 2 F 01 1 . 7 0 E 01 9 . 0 6 E 00 5 . 39E 00 
1 . 3 1 1 02 4 . 3 4 F 01 1 .96E 01 1.C4E 01 6 . 2 4 B 00 
1 . 4 7 F 02 4 . P 8 E 01 2 . 2 0 E 0 1 1 . 1 8 F 01 7 . 0 9 F 00 3 . 1 5 R 00 

1 .64E 02 5 . 4 7 E 01 2 . 4 8 B 01 1 . 3 4 E 01 a . 0 3 E 00 3 . 6 9 F 00 
1 .81E 02 6 . 0 6 E 01 2 . 7 5 E 01 1 . 4 9 " 01 8 . 9 6 E 00 4 . 0 1 E 00 
1 .99E 02 6 . 6 9 E 0 1 3 . 0 5 F 01 1 . 6 5 E 01 9 . 9 )E 00 4 . 4 6 E 00 
2 . 1 7 P 02 7 . 3 0 F 01 3 . 3 4 E 01 l . a O F 01 1 . 0 9 F 01 4 . 8 9 F 00 
2 . 3 7 E 02 7 . 9 9 E 01 3 . 6 5 E 01 1 . 9 3 E 01 1 .20E 0 1 5 . 33E 00 

2 . 6 0 E 0 2 0 . 7 9 E 01 4 . 0 3 E 0 1 2 . 1 9 E 01 1 .32E 0 1 6 . 97S 00 
2 . 8 0 F 02 9 . 5 ) E 01 4 . 3 7 E 0 1 2 . 3 7 F 01 1 . 4 3 " 01 6 . 4 7 F 00 
3 . 0 6 E 02 1 .04E 02 4 . 7 6 E 01 2 . 5 9 F 01 1 . 6 7 P 01 7 . 0 a F 00 3 . 8 2 F 00 
3 . 3 1 E 02 1 .13E 02 6 . 2 0 E 01 2 . 8 3 E 01 1 .71E 01 7 . 7 6 B 00 4 . 1 8 F 00 
3 . 5 7 E 02 1 .23E 02 5 . 6 5 E 01 3 . C 8 F 01 1.87R 01 8 . 4 6 P OC 4 . 5 7 E 00 

3 . 2 0 F 02 1 . 1 3 F 02 6 . 12E 0 1 3 . 3 3 " 01 2 . 0 2 " 01 9 . 1 6 " 00 4 . 9 5 E 00 
3 . 2 2 E 02 1 .47E 02 6 . 8 1 F 01 3 . 7 2 F 01 2 . 2 6 E 0 1 1 .02E 01 5 . 5 4 E 00 
3 . 4 8 F 02 1 .62E 02 7 . 4 8 F 01 4 . 08 E 01 2 . 4 8 E 0 1 1 .13E 01 6 . 1 0 E 00 
3 . 7 9 E 02 1 .78E 02 8 . 2 4 E 01 4 . 5 1 " 01 2 . 7 4 F 01 1 .26E 01 6 . 7 5 E 00 
4 . 1 0 E 02 1 .91E 02 a . a B E 01 4 . 8 6 E 01 2 . 96E 01 1 . 34E 01 7 .2 ' JE 00 

4 . 4 7 F 02 2 . 0 6 E 02 9 . 5 9 F 0 1 5 . 2 5 E 01 3 .20R 01 1 . 45B 01 7 . 8 8 E 00 
4 . 8 5 F 02 2 . 2 2 F 02 1 .03E 07 6 . 6 6 E 01 3 . 4 5 F 0 1 1 . 5 7 E 01 3 . 5 3 F 00 
5 . 1 3 F 02 2 . 3 7 E 02 l . l l E 07 5 . 0 7 E 01 3 . 7 0 E 01 1 .69E 0 1 9 . 1 5 E 00 
5 . 4 9 E 02 2 . 5 4 E 02 1 . 19E 0 2 6 . 5 2 E 01 3 . 9 8 E 01 1 . 8 2 " 01 9 . 8 6 E 00 

2 . 7 2 E 02 1 .27E 02 7 . 0 1 E 01 4 . 2 8 F 01 1 . 96F 01 1 .06E 01 

2 . 9 0 E 02 1 .36E 02 7 . 4 6 E 01 4 . 5 6 F 01 2 . 0 9 F 01 1 .14E 01 
3.OOE 02 1 . 4 5 E 02 7 . 9 6 F 01 4 . 8 7 F 0 1 2 . 2 3 F 01 1 .22E 01 

43 
44 

46 
46 
47 
43 
49 

^0 
61 
6^ 
6 3 

64 

66 
6 6 
67 
63 
69 

60 
61 
T7 

•i3 

64 

6 6 
6 6 
67 
n3 
6 3 

70 
71 
73 
73 
74 

76 
76 
77 
73 
71 

30 
31 
37 
3 1 
a;j 

3 6 

36 
37 
33 
39 

5 0 

11 
92 
93 
94 

96 
96 
17 
93 
99 

100 
101 

TC 

RU 

RH 
PD 
AG 
CD 
IN 

SN 
S" 
TF 
T 
X" 

CS 
BA 
LA 
f-F 

PR 

ND 
PC 
-,M 
"U 
GD 

TB 
r,Y 
HO 
"R 
"M 

YB 
LU 
HF 
TA 
M 

RE 
OS 
IR 
PT 
AU 

llG 
TL 
PB 
11 T 

"0 

AT 
RN 
Frt 
^A 
AC 

TU 
PA 
U 
NP 
PU 

AM 
CM 
BK 
CF 
ES 

FM 
MD 
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X—ray Production Cross Sections 
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ORNL-DWG 77-21187R 

X—ray Production Cross Sections 
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ORNL-DWG 77-21188R 

X—ray Production Cross Sections 
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Fig . 20 



93 

ORNL-DWG 77-21189R 
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ORNL-DWG 77-2n90R 

10 I 

X—ray Production Cross Sections 
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ORNL-DWG 77-21175R 

X—ray Production Cross Sections 
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ORNL-DWG 77-21176R 

X—ray Production Cross Sections 
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ORNL-DWG 77-21177R 

X—ray Production Cross Sections 
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In this section, fluorescence cross sections for the major K and 

L X rays are given at the photon energies of eight excitation sources 

frequently used in x-ray fluorescence analysis. Tabulated cross sections 

are for Kai i and L^\ 2 x-ray lines, both in units of cm^/g (Table 11) 

and in units of barns/atom (Table 12). Plotted cross sections (barns/atom 

are for Xai, Za^ 2» -̂ 3i, Lo-i 2, iSi. L^x 15, and Lyi x-ray lines. 

Energies of sources are the weighted means of all characteristic 

K X rays; for MoZa, monochromatization was assumed, and source energy is 

the weighted mean of K(3.\ and K^i x-ray energies. Underlying continuum 

(bremsstrahlung) was not considered. As a consequence, mean energies 

correspond most closely to sources used in fluorescent excitation. 

Fluorescence cross section values at the energies of the specific 

sources were obtained by interpolation of the partial photoionization 

cross sections (cf. Eq. 1); using a three-point quadratic function, 

(iln E - %n £'2) (i^" E - In £"3) 

^" ° " (£n El - .In E2) Un Ei - In E^) ^" ̂ ^ 

(In E - in E2,)(.ln E - In Ei) 

•*• {In E2- an E'i){ln E2 - In Ei) ^" °^ 

{In E - In El) {In E - In E^) 

"*" {In E2 - In El) {in £3 - In E2) ^" °^ ' 

provided oi > 02 > 03, that is, at energies greater than the K or Li 

absorption edge, and, using a two-point linear function 

in E - in El in E2 - in E 
in a = -— —:pr- ^n a 2 + -;;—;; ;;—;:;- in oi 

in E2 - in El ^ in E2 - in Ei ^ 

for the regions between the absorption edges of the L subshells. Indices 

1 to 3 refer to coordinate points and not to subshells. 

Note the following details: 

1. Cross sections for L x rays at photon energies exceeding the 

Ti. binding energy refer only to initial ionization in the L shell and do 

not include contributions from X-shell ionization with subsequent hole 

transfer by Ko. x rays or KLL Auger processes. 
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2. The possibility that an x ray of the K series from the excita­

tion source may fall below an absorption edge of an element has not been 

considered. Thus the last entry of a column may be too large. 

3. Theoretical binding energies used in ref. 2 and in this report 

are slightly greater than experimental binding energies. 

4. In the case of Ka x rays if Z < 15, and La x rays if Z < 30, 

cross sections should be modified when investigating molecular or solid-

state systems in accordance with the values in Table 16. 

5. Read 9.13 E 01 as 9.13 x 10^. 

6. Cross section values listed in Tables 11 and 12 are to be pre­

ferred over those given in ref. 1 because of the improved interpolation 

procedure used here. 
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Table 11, Ka and La fluorescence cross sections for specific photon sources in units of cm^ /g 

Excitation energies are weighted average energies of the K x-ray series of the sources, except for MoÂ â and ^^ 'Am 
Note Ka ~ Ka^ _2 and La = Lai .2 

z 

5 B 
6 C 
7 N 
R 0 
9 F 

10 NE 
11 NS 
12 MG 
n AL 
1 4 ST 

1 5 P 
l b S 
17 CL 
1 3 A " 
i q K 

2 0 CA 
2 1 SC 
2 2 T I 
2 3 V 
2 a CR 

2 5 f!N 

2 6 FE 
2 7 CO 
2B NT 
2 9 CU 

3 0 ZN 
3 1 GA 
32 TE 
3 3 AS 
3 4 S F 

3 5 BB 
3 6 KR 
3 7 SB 
3 8 SR 
3 9 Y 

1»0 ZR 
4 1 MB 
4 ? 1 0 
4 3 TC 
4 4 RD 

4 5 RH 
4fi PD 
4 7 AG 
4fl CD 
4 9 IN 

5 0 SN 
5 1 SB 
5 2 TE 
5 3 I 
5 4 XF 

5 5 CS 
5 6 BA 
5 7 LA 
5 8 CE 
5 9 PR 

6 0 NO 
6 1 P I 
6 2 SH 
6 3 EU 
6 4 UD 

6 5 TB 
6 6 DY 

2 . 

Ka 

, 0 4 E -
6 . 6 6 E -
2 . 
4 . 
1 . 

1, 

, 0 3 E -
. 9 3 E -
. 0 5 E 

. 9 6 E 
3 . 3 6 E 
5 . 
8 . 

, 7 6 E 
. 9 6 E 

1 . 4 2 E 

2 . 
2 . 
4 . 
5 . 
7 . 

9 . 

. 0 4 E 

. 9 9 E 

. O I F 

. 1 9 F 

. 4 1 E 

. 7 8 E 
1 . 1 6 E 

TiX = 

• 0 2 
- 0 2 
- 0 1 
- 0 1 

0 0 

0 0 
0 0 
0 0 
0 0 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 2 

4 55 keV 

2 . 
5 . 
1 . 
2 . 

3 . 
5 . 
7 . 
1 . 
1 . 

1 . 
1 . 
2 . 
2 . 
3 . 

4 . 
5 . 
6 . 
7 . 

a. 
9 . 
1 , 
1 . 
1 , 
1 . 

1 . 
2 . 
? . 
2 . 
2 . 

2 . 
3 . 
2 . 

La 

1 5 E -
9 9 ? ; -

, 3 3 E -
. 3 3 ' ! -

7 0 E -
, 4 9 F -
, 5 0 E -
, 0 3 E 
. 3 6 E 

, 6 6 E 
, 9 2 E 
, 4 4 E 
, B 3 F 

, 4 6 E 

. 2 8 E 
, 0 4 E 
. 0 2 E 
. 0 7 E 
, 2 5 E 

, 7 4 E 
. 1 7 E 
, 3 3 E 
, 5 0 E 
, 7 0 E 

. 9 1 E 
• lOE 
, 3 5 E 
, 5 9 E 
, 9 0 E 

, 9 4 E 
. 0 2 E 

>98E 

• 0 2 
• 0 2 
- 0 1 
• 0 1 

• 0 1 
• 0 1 
- 0 1 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 

1 . 
3 . 
1 . 
2 . 
6 . 

1 . 
1 . 
3 , 
5 . 
8 . 

1 . 
1 , 

2 . 
3 . 
4 , 

6 . 
7 . 
9 . 

Ka 

, 1 5 E -
, 7 a R -

, 1 6 E -
, 3 4 E -
. 0 3 F ^ 

, 1 4 E 
, 9 RE 
. 4 2E 
. 3 5E 
,55-=; 

, 2 3=' 
, 3 3E 
, 4 7E 
, 2 1 P 
. 6 IE 

. 1 5 E 
,4 OF 
. 1 3 F 

CiK = 

- 0 2 
- 0 2 
• 0 1 
- 0 1 
- 0 1 

0 0 
0 0 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 

5.46 keV 

La 

1. 2 9 E -
3 . 5 9 E -
7 . 9 1 ' ' -
1 . 4 2 E -

2 . 2 2 E -
3 . ? 9 E -
4 . 4 9 5 ] -
6 . 4 5 E -
8 . 1 9 F -

9 . 9 8 E -
1 . 1 6 ' ! 
1 . 4 7 F 
1 . 7 3 E 
2 . 0 9 E 

2 . 5 9 E 
3 . 0 5 E 
3 . 5 6 F 
4 . 3 0 E 
5 . n 3 E 

5 . 9 6 E 
7 . I R E 
3 . 2 1 E 
9 . 2 9 E 
1 . 0 6 E 

1 . 1 9 E 
1 . 3 0 3 
1 . 4 6 E 
1 . 6 1 E 
1 . 8 1 E 

1 . 3 2 E 
2 . 0 5 K 
2 . 2 4 F 
2 . 5 5 E 
2 . 3 1 R 

2 . 8 8 R 
2 . 3 3 F 

• 0 2 
• 0 2 
• 0 2 
• 0 1 

• 0 1 

•0 1 
• 0 1 
• 0 1 
•0 1 

•0 1 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 

5 . 
1 . 
5 . 
1 . 
2 . 

5 . 
9 . 
1 . 
2 . 
4 . 

5 . 
9 . 
1 . 
1 . 
2 . 

3 , 
3 , 
4 . 
5 . 
7 . 

9 , 

CoKs 

Ka 

, 1 7 E -
7 3 E -

. 3 7 E -
, 3 3 E -
, 8 7 E -

, 4 5 E -
, 5 0 E -
, 6 6 E 
, 6 2 F 
. 2 2 E 

, 1 4 E 
, 1 7 E 
. 2 5 E 
, 6 4 E 
, 3 7 E 

, 1 9 E 
, 8 6 E 
. 8 2 F 
. 9 4 E 
. 5 3 E 

. 0 5 E 

• 0 3 
• 0 2 
• 0 2 
• 0 1 
- 0 1 

- 0 1 
- 0 1 
0 0 
0 0 
0 0 

0 0 
0 0 
0 1 
0 1 
0 1 

0 1 
01 
0 1 
0 1 
01 

0 1 

7 00 keV 

La 

6 . 4 1 F -
1 . 7 8 E -
3 . 9 1 E -
7 . 0 3 E -

1 . 0 9 E -
1 . 6 2 E -
2 . 2 2 E -
3 . 1 9 E -
4 . 0 5 E -

4 . 9 5 E -
5 . 7 3 E -
7 . 3 1 E -
8 . 6 4 E -
1 . 0 4 E 

1 . 2 9 E 
1 . 5 3 E 
1 . 8 3 E 

" 2 . 1 6 E 
2 . 5 4 E 

3 . D I E 
3 . 6 6 E 
4 . 1 9 E 
4 . 7 6 F 
5 . 4 1 E 

6 . 1 0 E 
6 . 7 2 E 
7 . 5 3 R 
8 . 3 5 E 

9 . 3 9 E 

9 . 2 4 E 
1 . 0 5 F 
1 . 1 4 E 
1 . 3 1 E 
1 . 4 6 K 

1 . 6 4 F 
1 . 8 0 F 
2 . 0 3 E 
2 . 2 9 E 
2 . 5 6 E 

2 . 5 6 S 
2 . 5 9 P , 

2 . 8 0 E 

• 0 3 
• 0 2 
• 0 2 
- 0 2 

- 0 1 
• 0 1 
- 0 1 
- 0 1 
- 0 1 

• 0 1 
• 0 1 
- 0 1 
• 0 1 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 

0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 

3 . 
1 . 
3 . 
8 . 
1 , 

3 . 
6 . 
1 . 
1 . 
2 . 

4 . 
6 , 

3 . 
1 . 
1 . 

2 , 
2 , 
3 , 
4 . 
5 . 

6 . 
7 , 

a 

C U A : ^ 

A:a 

. 1 9 E -

. 0 7 E -
, 3 6 E -
. 3 5 E -
. 3 1 E -

, 4 6 E -
. 0 7 E -
, 0 6 E 
. f i 9E 
. 7 4 E 

• O I E 
• O l E 
. 2 2 E 
. 0 8 F 
. 5 3 f ; 

. 1 3 R 

. 5 9 E 

. 2 4 E 

. 0 2 S 

. 1 5 R 

. 2 3 E 

. 6 5 E 

. 3 8 E 

• 0 3 
• 0 2 
• 0 2 
• 0 2 
• 0 1 

• 0 1 
• 0 1 
0 0 
0 0 
0 0 

0 0 
0 0 

0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 

8 13 keV 

La 

4 . 2 1 E - 0 3 
1 . 1 7 F - 0 2 
2 . 5 6 E - 0 2 
4 . 6 0 E - 0 2 

7 . 1 6 E - 0 2 
1 . 0 6 E - 0 1 
1 . 4 5 E - 0 1 
2 . 0 a E - 0 1 
2 . 6 4 E - 0 1 

3 . 2 3 E - 0 1 
3 . 7 4 E - 0 1 
4 . 7 8 E - 0 1 
5 . 6 5 E - 0 1 
6 . 8 I E - 0 1 

3 . 4 7 E - 0 1 
l . O O E 0 0 
1 . 2 0 E 0 0 
1 . 4 2 E 0 0 
1 . 6 7 E 0 0 

1 . 9 8 R 0 0 
2 . 4 2 E 0 0 
2 . 7 8 F 0 0 
3 . 1 6 E 0 0 
3 . 6 0 E 0 0 

4 . 0 6 E 0 0 
4 . 4 8 E 0 0 
5 . 0 3 E 0 0 
5 . 5 7 E 0 0 
6 . 2 3 E 0 0 

6 . 0 9 E 0 0 
6 . 9 1 F 0 0 
7 . 5 7 E 0 0 
8 . 6 9 E 0 0 
9 . 6 6 E 0 0 

1 . 0 9 E 01 
1 . 2 0 E 0 1 
1 . 3 6 E 0 1 
1 . 5 4 E 01 
1 . 7 3 E 01 

1 . 9 1 E 0 1 
2 . 1 1 E 0 1 
2 . 2 8 E 0 1 
2 . 5 2 F 01 
2 . 4 5 E 0 1 

2 . 5 0 R 0 1 
2 . 7 6 E 0 1 
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z 

5 B 
6 C 
7 N 
8 0 
9 F 

10 NE 
11 NA 
12 MG 
13 AL 
14 SI 

15 P 
16 S 
17 CI 
< O m n 

Mo^asl7.44keV 

Ka La 

2 . 6 2 E - 0 4 
9 . 0 7 E - 0 4 
2 . 9 3 E - 0 3 
7 . 4 7 E - 0 3 
1 . 6 6 E - 0 2 

3 . 2 5 E - 0 2 
5 . 8 4 E - 0 2 
1 . 0 4 E - 0 1 
1 . 7 0 E - 0 1 
2 . 8 0 E - 0 1 

4 . 1 9 E - 0 1 
6 . 4 1 E - 0 1 
8 . 9 4 E - 0 1 
1 - i r t . . r\n 

AgATs 

Ka 

1 . 1 2 E - 0 4 
3 . 9 3 F - 0 4 
1 . 2 8 E - 0 3 
3 . 2 9 S - 0 3 
7 . 3 7 E - 0 3 

1 . 4 5 E - 0 2 
2 . 6 2 E - 0 2 
4 . 7 2 E - 0 2 
7 . 7 0 E - 0 2 
1 . 2 8 F - 0 1 

1 . 9 2 E - 0 1 
2 . 9 6 E - 0 1 
4 . 1 5 E - 0 1 

>- ^ -- « -

Table 11 

= 22.5 keV 

(continued) 

La 

DyA-3 47.0keV 

Ka La 

9 . 5 7 E - 0 6 
3 . 4 1 E - 0 5 
1 . 1 3 E - 0 4 
2 . 9 5 E - 0 4 
5 . 7 4 E - 0 4 

1 . 3 5 E - 0 3 
2 . 4 8 E - 0 J 
4 . 5 3 E - 0 3 
7 . 5 0 E - 0 3 
1 . 2 7 E - 0 2 

1 . 9 3 ' ? - 0 2 
3 . 0 1 E - 0 2 
4 . 2 7 E - 0 2 

- - -

" ' A m 3 59 54keV 

Ka La 

a . 3 1 E - 0 6 
1 . 5 4 E - 0 5 
5 . 1 3 B - 0 5 
1 . 3 5 E - 0 U 
3 . 0 9 R - 0 4 

6 . 2 2 E - 0 4 
1 . 1 5 E - 0 3 
2 . 1 0 E - 0 3 
3 . 5 0 E - 0 3 
5 . 9 3 E - 0 3 

9 . 0 6 E - 0 3 
1 . 4 2 E - 0 2 
2 . 0 2 E - 0 2 

114 

ORNL-DWG 77-21180 

X—ray Production Cross Sections 

Ag K hi/ = 22.5 keV 

10' 

10̂ -

10' 

in 

E 10' 

10": 

10 

I -10* 

10' 

-lo-' 

10' 

-10' 

10" 

-10" 

T r T T T' ' r" I • • ' ' I • • • • I 1 1 I i~ •10' 
10 20 30 40 50 60 70 

Atomic Number Z 
90 100 

Fig . 31 
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z Mo/Cas 17.44 keV 

Ka La 

Table 11 (continued) 

AgK = 22.5 keV 

Ka La 

Dy*:=47.0keV 

Ka La 

" ' A m = 59.54 keV 

Ka La 

70 
7 1 
7 2 
73 
74 

75 
76 
7 7 
78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
9 1 
92 
93 
9U 

9 5 
96 
97 
9 8 
99 

00 
01 

YB 
LU 
HF 
T» 
W 

RR 
OS 
IR 
PT 
AU 

HG 
TL 
PB 
BI 
PO 

AT 
RN 
FP 
RA 
AC 

TH 
PA 
U 
NP 
PII 

AM 
CH 
BK 
CF 
ES 

FM 
ID 

5.80E 00 2.82E 00 3.32E-01 1.65E-01 
6.30E 00 3.07E 00 3.61E-01 1.79E-01 
6.83E 00 3.33E 00 3.93E-01 1.95E-01 
7.1»5E 00 3,6UE 00 l».32E-01 2.14E-01 
8.07E 00 3.9aE 00 a.70E-01 2.3UE-01 

8.96R 00 I».U1E 00 5.37E-01 2.69E-01 
9.83E 00 a.87E 00 6,08E-01 3.07R-01 
1.08E 01 5.41E 00 6.91E-01 3.52E-01 
1-18E 01 5.93R 00 7.70E-01 3.9aE-01 
1.28F 01 6.tt8E 00 8.52E-01 4.38E-01 

1.38E 01 6.99E 00 9.29E-01 '•.79E-01 
1.a7E 01 7.U8E 00 1.00E 00 5.17E-01 
1.57E 01 8.005 00 1.08E 00 5.f)7E-01 
1.67E 01 8.53E 00 1.15E 00 5.97E-01 
1.79E 01 9.17F 00 1.2UE 00 6.U5E-01 

1.59E 01 9.86E 00 1.35E 00 7.00E-01 
1.5aR 01 9.91E 00 1.35E 00 7.05E-01 
1.59R 01 1.06E 01 1.H5E 00 7.55E-01 
1.69R 01 1.11E 01 1.53R 00 8.00E-01 
1.79E 01 1.18E 01 1.64E 00 R.5aE-01 

1.8SE 01 1.23E 01 1.70E 00 S.90E-01 
2.01E 01 1.3UE 01 1.88E 00 9,B1E-01 
2.09R 01 1.40R 01 1.97E 00 1.03E 00 

1.33E 01 2.1UE 00 1.12E 00 
1.31E 01 2.25E 00 1.18R 00 

1.22E 01 2.36E 00 1.2aR 00 
1.27R 01 2.USE 00 1.29E 00 
1.33E 01 2.57E 00 1.35E 00 
I.UIR 01 2.71E 00 1.I»3E 00 
l.i«6E 01 2.82E 00 1.U8R 00 

1.55R 01 2.96E 00 1.56R 00 
1.59E 01 3.0UE 00 1.60R 00 
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Table 12 Ka and Lot fluorescence cross sections for specific photon sources m units of barns/atom 

hxcitatioii encrj,iLs are weighted average energies of the A \ ra> sLncs of the bourLCs exttpf for MoAa ind ^* 'Am 
N J l L A a - A a , 2 i i i d / a - / a | 2 

See Figs 26 to 3^3 for grapluc representation 

/ 

5 R 
6 C 
7 N 
8 0 
0 F 

10 NF 
11 NA 
12 1 0 
n AI 
114 S I 

1 5 P 
If- S 
17 CL 
18 AR 
19 K 

2 0 CA 
2 1 SC 
2 2 T I 
2 J V 
2 1 CR 

2 5 flN 

2 6 FE 
2 7 CO 
2 8 N I 
2 9 CU 

3 0 ZN 
3 1 GA 
3 2 GF 
3 3 AS 
3 4 SE 

3 5 BR 
3 6 KR 
3 7 RE 
3 8 SH 
3 9 If 

4 0 ZR 
4 1 NP 
4 2 1 0 
4 1 TC 
4 4 RU 

4 5 RH 
4 6 PC 
4 7 AG 
4 8 CD 
4 9 IN 

5 0 SN 
5 1 SP 
5 2 TE 
5 3 I 
5 4 XF 

5 5 CS 
5 6 BA 
5 7 LA 
5 f CE 
5 9 PR 

6 0 SD 
6 1 Pfi 
6 2 SM 
6 3 Î IJ 
6 4 CI 

6 5 TE 
6 6 CY 

3 . 
1. 
4 . 
1 . 
3 . 

6 . 
1. 
2 , 
4 , 
6 . 

1 . 
1 . 
2 , 
3 . 
4 , 

fi. 
8 . 

Aa 

. 6 6 F -

. 3 T E 
, 7 3 E 

. 3 n 

. 3 1 ? 

. 5 6 £ 

. 2 6 F 

. 3 2 E 

. O I F 

. 6 2 t 

. 0 5 E 

. s g f 

. 3 6 F 

. 4 4 E 
, 8 1 E 

. 5 1 E 

. 6 3 F 

TiA 

• 0 1 
0 0 
0 0 
0 1 
0 1 

CI 
0 2 
0 2 
0 2 
0 2 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 

4 55keV 

la 

1 . 
4 . 
1 . 
2 . 

3 . 
5 . 
7 . 
1 . 
1 . 

1 . 
2 . 
2 . 
3 . 
4 . 

5^ 

7 . 
8 . 
1 . 
1 . 

1 . 
1 . 
2 . 
2 . 
2 . 

3 . 
3 . 
4 . 
4 . 
5 . 

5 . 
6 . 
6 . 

. 6 1 R 
, 7 7 E 
, 1 2 E 
. 0 6 R 

, 3 8 E 
. 0 9 E 
, 3 4 E 
. 0 5 F 
.HUE 

. 8 0 E 
, 2 3 E 
, 9 4 E 
, 5 8 E 
, 5 3 E 

. 6 8 E 
, 0 1 E 
. 5 4 F 
. 0 3 F 
, 2 2 F 

, 4 8 F 
, 8 0 F 

1 2 F 

. 4 7 E 

. 8 6 E 

. 2 7 F 

. 7 2 F 

. 2 0 F 

. 8 3 E 
, 5 3 F 

, 8 0 F 
• l O F 
. 3 2 F 

0 0 
CO 
CI 
CI 

CI 
0 1 
0 1 
C2 
0 2 

0 2 
C2 
C2 
C2 
C2 

0 2 
C2 
C2 
0 3 
0 3 

0 3 
C3 
0 3 
C3 
C3 

C3 
C3 
C3 
C3 
C3 

0 3 
0 3 
0 3 

— 

2 . 
7 . 
2 . 
7 . 
1 . 

3 . 
7 , 
1, 
2 . 
3 . 

6 . 
9 , 
1 . 
2 . 
2 , 

4 , 
5 . 
7 , 

Aa 

, 0 6 r -
. 5 3 F -
, 7 0 F 
, 5 5 P 
. 9 2E 

. 8 3 " 

. 5 5^ 

. 3 f l F 
, 4 0E 
. 9 9 E 

, 3 5 F 

.7 3r 
, 4 5F 
, 13E 
. 9 9 ' ' 

. 0 9F 

. 5 2F 

. 2 6E 

CrA-

- 0 1 
- 0 1 

0 0 
0 0 
0 1 

0 1 
0 1 
0 ; 
0 2 
0 2 

0 2 
0 2 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 

. 5 46 ktV 

la 

9 . 6 3 F -
7 . R 5 F 
6 . 6 9 r 
1 . 7 3 E 

2 . O P E 
3 . 0 5 E 
4 . 4 0 " 

6 . 2 R F 
8 . 6 4 F 

1 . 0 8 E 
1 . 3 4 F 
1 . 7 7 E 
2 . 1 6 F 
7 . 7 4 E 

3 . 4 4 F 
4 . 2 5 E 
5 . 1 9 F 
6 . 2 6 F 

7 . 4 J r 

9 . 0 3 F 
1 . 1 1 F 
1 . 3 1 F 
1 . 5 3 F 
1 . 7 7 E 

2 . 0 3 F 
2 . 3 0 E 
2 . 6 1 F 
3 . 0 1 E 
3 . 4 6 F 

3 . 5 9 E 
4 . 1 5 F 
4 . 7 4 E 
5 . 3 8 E 
6 . 1 3 F 

6 . 3 6 E 
6 . 5 7 E 

•0 1 
0 0 
0 0 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 ? 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 

9 . 

6 . 

8 . 

( 
Aa 

, 2 8 E -
, 4 4 F -

2 5 F 
, 5 3E 
. 0 4 F 

P 2 E 
, 6 3 E 
. 6 9 E 
. 1 7 E 
, 9 7 F 

1 6 E 
, 8 8 E 
, 3 5 F 
, 0 9 F 
, 5 4 F 

, 1 2 E 
, 8 a E 
. 8 4 E 
, 0 3 F 
. 5 0 E 

, 2 5 F 

:oA = 

•m 
- 0 1 
0 0 
0 0 
0 0 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 

VOOkcV 

la 

4 . 7 9 E -
1 . 4 2 F 
3 . 3 1 E 
6 . 0 7 F 

9 . 9 9 E 
1 . 5 1 E 
2 . 1 7 E 
3 . 1 1 F 
4 . 2 7 E 

5 . 3 7 E 
6 . 6 4 F 
a . a i E 
1 . 0 7 E 
1 . 36E 

1 . 7 2 E 
2 . 1 3 F 
2 . 6 0 E 
3 . 1 5 E 
3 . 7 4 E 

4 . 5 6 F 
5 . 6 4 E 
6 . 6 8 E 
7 . 8 2 E 
9 . 0 9 F 

1 . 0 4 E 
1 . 1 9 E 
1 . 3 5 F 
1 . 5 6 E 

1 . 7 9 E 

1 . R 2 E 
2 . 1 1 F 
2 - 4 3 E 
2 . 7 6 E 
3 . 1 7 E 

3 . 6 3 E 
4 . l O F 
4 . 6 8 E 
• : . 3 3 F 
6 . 0 0 E 

6 . 1 3 F 
6 . 3 1 E 
6 . 9 8 F 

• 0 1 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
01 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
02 
0 2 
0 2 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 1 
0 3 

0 3 
0 3 
0 3 

5 . 
2 . 
7 . 
2 . 
5 . 

1 . 
2 . 
4 , 
7 . 
1 . 

2 . 
3 . 
4 . 
7 . 
1 . 

1 . 
1 , 
2 . 
3 . 
4 . 

5 . 
7 , 

8 , 

C u A -

Aa 

, 7 2 E -
. 1 4 F -
. 8 2 E -
, 2 2 E 
, 7 2 E 

, 1 6 E 
. 3 2 F 
, 3 0 E 
, 5 7 F 
. 2 a E 

. C 6 E 

. 2 0 F 

. S 4 E 

. 1 9 F 

. 0 2 E 

. 4 2 E 

. 9 3 F 

. 5 8 F 
, 4 0 E 
. 4 5 E 

. f iSE 

. 0 9 E 

. 6 9 E 

• 0 2 
• 0 1 
• 0 1 
0 0 
0 0 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 ? 
0 2 
0 3 

0 1 
0 3 
0 1 
0 3 
0 3 

0 3 
0 3 
0 3 

8 13 keV 

la 

3 . 1 4 F - 0 1 
9 . 3 0 P - 0 1 
2 . 1 7 F 0 0 
3 . 9 7 E 0 0 

6 . 5 3 F 0 0 
9 . 8 4 F 0 0 
1 . 4 2 F 0 1 
2 . 0 3 F 0 1 
2 . 7 9 F 0 1 

3 . 5 1 F 0 1 
4 . 3 3 t 0 1 
5 . 7 6 F 0 1 
7 . 0 3 F 0 1 
8 . 9 3 E 0 1 

1 . 1 2 E 0 2 
1 . 4 0 " 0 2 
1 . 7 1 F 0 ? 
2 . 0 7 E 0 2 
2 . 4 7 E 0 2 

3 . 0 1 E 0 7 
3 . 7 4 E 0 7 
4 . 4 3 E 0 2 
5 . 1 9 F 0 2 
6 . 0 4 E 0 2 

6 . 9 3 F 0 2 
7 . 9 1 E 0 2 
9 . O O F 0 2 
1 . 0 4 E 0 3 
1 . 2 0 F 0 3 

1 . 2 0 E 0 3 
1 . 4 0 F 0 3 
1 . 6 0 E 0 3 
1 . B 3 E 0 3 
2 . I I P 0 3 

2 . 4 1 F 0 3 
2 . 7 4 E 0 3 
3 . 1 4 " 0 3 
3 . 5 9 E 0 3 
4 . 0 6 F 0 3 

4 . 5 9 E 0 3 
5 . 1 4 E 0 3 
5 . 7 0 F 0 3 
6 . 3 7 E 0 3 
6 . 3 9 F 0 3 

6 . 5 9 F 0 3 
7 . 4 5 F 0 3 
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Table 12 (continued) 

z 

5 
6 
7 
8 
9 

10 
1 1 
1 ? 
13 
14 

1 5 
1 6 
17 
1« 
1 9 

2 0 
2 1 
2 2 
2 3 
2 4 

2 5 
2 6 
2 7 
2 8 
79 

3 0 
3 1 
32 
3 3 
34 

3 5 
3 6 
3 7 
3H 

3 9 

4 0 
4 1 
4 2 
4 3 
4 4 

4 5 
4 6 
4 7 
4 8 
4 9 

5 0 
5 1 
5 2 
5 3 
5 4 

5 5 
5 6 
5 7 
5 8 
5 9 

6 0 
6 1 
6 2 
6 3 
6 4 

6 5 
6 6 
6 7 
6 P 
6 9 

E 
C 
N 
0 
F 

I E 
NA 
1G 
AL 
5 1 

P 
S 
CL 
AR 
K 

CA 
SC 
T I 
V 
CR 

MN 
FF 

rc 
NI 
CU 

ZN 
GA 
r,Y 
AS 
S i 

PR 
KR 
RP 
.Sfi 
Y 

ZR 
NB 
HO 
TC 
RU 

BH 
P I 
AG 
CE 
I N 

SN 
SP 
TF 
I 
XF 

CS 
RA 
LA 
CE 
PR 

NE 
P.I 
S«1 
FU 
GC 

TE 
DY 
HO 
EH 
TM 

MoAa = 

Aa 

4 . 7 0 E -
i . a i F -
6 . 8 1 E -
1 . 9 9 F -
5 . 2 5 E -

1 . 0 S F 
2 . 2 3 F 
4 . 2 2 E 
7 . 5 9 F 
1 . 3 1 F 

2 . 1 5 f 
3 . 4 1 E 
5 . 2 6 F 
7 . 9 7 E 
1 . 1 6 F 

1 . 6 3 E 
2 . 2 7 E 
3 . 0 9 E 
4 . 1 4 F 
5 . 5 2 E 

7 . 1 6 E 
9 . 1 2 E 
1 . 1 5 i 
1 . 4 2 F 
1 . 7 5 F 

2 . 1 2 F 
2 . 5 3 F 
2 . 9 7 E 
3 . 4 4 F 
3 . 9 7 F 

4 . 5 6 E 
5 . 1 7 F 
5 . 8 3 F 
6 . 5 3 E 
7 . 2 0 F 

• 0 3 
- 0 2 
- 0 2 
-0 1 
• 0 1 

0 0 
0 0 
0 0 
CC 
0 1 

0 1 
0 1 
0 1 
0 1 
0 7 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 3 
0 3 
0 3 

0 3 
C3 
0 1 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

17.44 keV 

La 

3 . 6 7 E -
1 . 0 8 E -
5 . 4 9 F ^ 
4 . 5 6 F -

7 . 4 5 E -
1 . 1 2 S 
1 . 6 1 F 
2 . 2 8 E 
3 . 1 2 E 

3 . 9 3 F 
4 . 8 0 E 
6 . 4 b F 
7 . 8 7 F 
l . O O E 

1 . 2 6 P 
1 . 5 7 E 
1 . 8 9 E 
2 . 3 3 E 
2 . 7 9 E 

3 . 4 1 E 
4 . 3 5 E 
5 . 1 8 E 
6 . H E 
7 . 1 3 E 

8 . 2 0 E 
9 . 4 1 E 
1 . 0 7 E 
1 . 2 5 E 
1 . 4 4 E 

1 . 3 2 E 
1 . 5 5 F 
1 . 8 0 E 
2 . 0 7 E 
2 . 4 0 F 

2 . 7 6 F 
3 . 1 5 F 
3 . 6 4 E 
4 . 1 9 F 
4 . 7 7 E 

5 . 4 6 B 
6 . 1 6 R 
6 . 9 1 E 
7 . 8 0 F 
8 . 7 2 E 

9 . 8 2 E 
1 . 11E 
1 . 2 3 F 
1 . 3 7 E 
1 . 5 1 F 

•C2 
- 0 1 
- 0 1 
-CI 

- 0 1 
CC 
CO 
CO 
CO 

CO 
CO 
CC 
CO 
0 1 

01 
CI 
0 1 
CI 
01 

CI 
0 1 
0 1 
0 1 
0 1 

C I 
0 1 
C2 
0 2 
0 2 

0 2 
C2 
C2 
C2 
C2 

C2 
0 2 
C2 
C2 
C2 

0 2 
C2 
0 2 
C2 
C2 

C2 
C3 
0 3 
0 3 
C3 

Ao 

2 . 0 2 H -
7 . a 3 F ^ 
2 . 9 7 E -
8 . 7 3 E -
2 . 3 3 F ^ 

4 . 8 6 E -
1 . 0 OE 
1 . 9 0E 
3 . 4 5E 
5 . 9 7 E 

9 . 8 q E 
1 . 5 9E 
2 . 4 4 E 
3 . 7 2F 
5 . 4 4 E 

7 . 7 0E 
1 . OflF 
1 . 4 7E 
1 . 9 « E 
2 . 6 5E 

3 . 4 6E 
4 . 4 3E 
5 . 6 C E 
6 . 9 8E 
8 . 6 3E 

1 . 0 5F 
1 . 2 6E 
1 . 4 a F 
1 . 7 3E 
2 . 0 0E 

2 . 3 IF 
2 . 6 4 F 
3 . OOE 
3 . 3 8n 
3 . 7 5 F 

4 . 1 8 E 
4 . 6 3E 
5 . 10F 
5 . 5 RE 
6 . 0 7 E 

AgA = 

- 0 3 
- 0 3 
- 0 2 
- 0 2 
- 0 1 

- 0 1 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
0 1 

0 1 
0 2 
0 7 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

22.5 keV 

La 

1 . 7 9 E -
5 . 2 9 E -
1 . 2 1 E -
2 . 2 2 E -

3 . 6 1 E -
5 . 4 3 E -
7 . 8 1 F -
1 . 1 0 E 
1 . 5 0 E 

1 . 8 9 E 
2 . 3 0 E 
3 . n F 
3 . 7 9 E 
4 . ROE 

6 . 0 4 E 
7 . 5 4 F 
8 . 8 6 E 
1 . 1 2 E 
1 . 3 3 E 

1 . 6 4 E 
2 . 1 0 E 
2 . 5 1 E 
2 . 9 5 F 
3 . 4 5 E 

3 . 9 6 E 
4 . 5 5 E 
5 . 1 9 F 
6 . 0 4 E 
6 . 9 9 E 

6 . I S E 
7 . 2 8 F 
8 . 4 4 E 

9 . 7 3 F 
1 . 1 3 F 

1 . 3 0 E 
1 . 4 9 F 
1 . 7 3 E 
1 . 9 9 F 

7 . J 7 E 

2 . 6 1 F 

2 . 9 5 F 
1 . 3 2 E 
3 . 7 5 E 
4 . 2 0 F 

4 . 7 4 F 

5 . 3 4 E 
5 . 9 4 E 
6 . 6 5 F 
7 . 3 3 F 

• 0 2 
-0 2 
- 0 1 
- 0 1 

• 0 1 
- 0 1 
- 0 1 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 7 
0 2 
0 7 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

DyA = 

Ka 

1 . 7 2 E -
6 . 7 9 E -
2 . 6 3 F -
7 . 8 5 F -
7 . 1 3 F -

4 . 5 2 F -
9 . 4 5 F -
1 . 8 3 E -
3 . 3 6 F -
5 . 9 0 E -

9 . 9 1 F -
1 . 6 0 E 
2 . 5 2 F 
3 . a R F 
5 . 7 4 E 

8 . 2 4 " 
1 . 1 7 F 
1 . 6 1 F 
2 . 2 0 R 
2 . 9 8 F 

3 . 9 3 E 
5 . 0 9 E 
6 . 5 1 E 
8 . 2 0 E 
1 . 0 3 F 

1 . 2 6 E 
1 . 5 3 F 
l . a 2 F 
2 . 1 5 E 
2 . 5 1 E 

2 . 9 3 " 
3 . 3 9 F 
3 . 8 8 E 
4 . 4 2 E 
4 . 9 8 E 

5 . 6 3 E 
6 . 2 9 E 
7 . 0 3 R 
7 . 7 8 F 
a . 5 8 E 

9 . 4 5 E 
1 . 0 4 E 
1 . 1 3 E 
1 . 2 3 E 
1 . 3 4 R 

1 . 4 4 E 
1 . 5 5 F 
1 . 6 7 E 
1 . 7 9 E 
1 . 9 2 F 

2 . 0 5 E 
2 . I R E 
2 . 3 1 F 
2 . 4 5 E 
2 . 6 0 E 

2 . 7 5 E 
7 . 9 1 F 

• 0 4 
- 0 4 
-0 3 
• 0 3 
•0 2 

• 0 2 
• 0 2 
• 0 1 
• 0 1 
• 0 1 

• 0 1 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 

47.0 keV 

La 

2 . 2 5 E -
6 . 6 5 E -
1 . 5 0 E -
7 . 7 4 E -

4 . 4 5 E -
6 . 6 a E -
9 . 5 9 E -
1 . 3 4 E -
1 . 8 1 F -

2 . 2 9 E -
2 . 7 4 E -
3 . 7 f i E -
4 . 5 6 E -
5 . 7 8 F -

7 . 2 5 E -
9 . 0 9 E -
9 . 8 6 E -
1 . 3 2 E 
1 . 5 8 E 

1 . 9 5 E 
2 . 5 7 E 
3 . 0 7 E 
3 . 5 6 E 
4 . 2 0 E 

4 . 8 0 E 
5 . 5 3 E 
6 . 2 9 F 
7 . 3 3 E 
8 . 5 0 E 

6 . 7 2 E 
7 . 9 0 E 
9 . 2 4 E 
1 . 0 6 E 
1 . 2 4 E 

1 . 4 4 E 
1 . 6 5 E 
1 . 9 3 F 
2 . 2 3 E 
2 . 5 5 E 

2 . 9 5 E 
3 . 3 5 E 
3 . 7 R F 

4 . 2 9 E 
4 . 8 4 F 

5 . 4 7 E 
6 . 1 9 E 
6 . 9 1 E 
7 . 7 8 E 
8 . 5 8 F 

• 0 3 
- 0 3 
• 0 2 
- 0 2 

- 0 2 
• 0 2 
• 0 2 
• 0 1 
- 0 1 

• 0 1 
• 0 1 
- 0 1 
- 0 1 
• 0 1 

• 0 1 
- 0 1 
- 0 1 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
01 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
01 
0 1 
0 1 

2 4 1 

Ka 

7 .TIE-
3 . 0 a E -
1 . 1 9 F -
3 . 5 9 E -
9 . 7 6 E -

2 . 0 8 E -
4 . 3 8 E -
8 . 5 0 E -
1 . 5 7 E -
2 . 7 6 E -

4 . 6 6 E -
7 . 5 5 E -
1 . 1 9 E 
1 . 8 4 F 
2 . 7 4 E 

3 . 9 4 E 
5 . 6 0 E 
7 . 7 6 E 
1 . 0 6 F 
1 . 4 4 E 

1 . 9 1 E 
2 . 4 8 E 
3 . 1 9 E 
4 . 0 3 E 
5 . 0 5 E 

6 . 2 3 E 
7 . 5 6 E 
9 . 0 5 E 
1 . 0 7 E 
1 . 2 6 E 

l . a 7 E 
1 . 7 0 E 
1 . 9 6 E 
2 . 2 4 E 
2 . 5 2 E 

2 . 8 5 E 
3 . 2 1 E 
3 . 5 9 E 
3 . 9 9 E 
4 . 4 1 E 

4 . 8 7 E 
5 . 3 5 E 
5 . 8 6 E 
6 . 4 OR 
6 . 9 6 E 

7 . 5 5 E 
8 . 1 6 E 
P . 7 8 E 
9 . 4 4 E 
1 . 0 1 E 

1 . 0 8 E 
1 . 1 6 E 
1 . 2 4 R 
1 . 3 2 E 
1 . 4 0 E 

1 . 4 9 E 
1 . 5 7 E 
1 . 6 6 E 
1 . 7 5 E 
1 . 8 4 E 

1 . 9 4 R 
2 . 0 4 E 
2 . 1 5 E 
2 . 2 7 E 

Am = 

• 0 5 
• 0 4 
• 0 3 
• 0 3 
• 0 3 

• 0 2 
• 0 2 
• 0 2 
• 0 1 
• 0 1 

• 0 1 
• 0 1 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 1 

0 1 
0 1 
0 1 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 

0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 2 

0 2 
0 2 
0 2 
0 2 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 
0 3 

0 3 
0 3 
0 3 
0 3 

59 54 keV 

La 

1 . 1 5 E - 0 3 
3 . 4 1 E - 0 3 
7 . 6 6 E - 0 3 
1 . 4 0 E - 0 2 

2 . 2 6 E - 0 2 
3 . 4 0 E - 0 2 
4 . 8 7 E - 0 2 
6 . 7 8 E - 0 2 
9 . 1 7 E - 0 2 

1 . 1 6 E - 0 1 
1 . 3 8 E - 0 1 
1 . 9 0 E - 0 1 
2 . 3 1 E - 0 1 
2 . 9 2 E - 0 1 

3 . 6 6 E - 0 1 
4 . 6 0 E - 0 1 
4 . 8 6 E - 0 1 
6 . 6 6 E - 0 1 
7 . 9 6 E - 0 1 

9 . a O E - 0 1 
1 . 3 0 E 0 0 
1 . 5 6 E 0 0 
1 . R 0 E 0 0 
2 . 1 3 E 0 0 

2 . 4 3 E 0 0 
2 . 8 0 E 0 0 
3 . 1 S F 0 0 
3 . 7 1 E 0 0 
4 . 3 1 E 0 0 

3 . 2 9 E 0 0 
1 . 8 6 E 0 0 
4 . 5 2 E 0 0 
5 . 2 0 E 0 0 
fi.07R 0 0 

7 . n 4 E 0 0 
8 . 0 9 E 0 0 
9 . 5 0 E 0 0 
1 . 0 9 E 0 1 
1 . 2 5 E 0 1 

1 . 4 5 E 0 1 
1 . 6 5 E 0 1 
1 . R 7 E 0 1 
2 . 1 2 E 0 1 
2 . 3 8 E 0 1 

2 . 7 0 E 0 1 
3 . 0 6 E 0 1 
3 . 4 2 E 0 1 
3 . B S E 0 1 
4 . 2 5 E 0 1 
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Table 12 (continued) 

MoA:tt= 17.44 keV Ag«: = 22.5keV DyAs47.0keV "̂'Am s 59.54 keV 

Ka La Ka La Ka La Ka La 

7 0 YE 
71 LU 
72 HF 
73 TA 
74 H 

75 RF 
76 OS 
77 IE 
78 PT 
7 9 AU 

80 HG 
81 TI 
82 PE 
83 BI 
84 PO 

85 AT 
86 8N 
87 FR 
88 RA 
89 AC 

90 TH 
91 PA 
92 0 
93 NP 
94 PB 

95 AM 
96 CR 
97 BK 
98 CF 
99 E£ 

00 Fl< 
01 ME 

1 .67E 
1 .83E 
2 . 0 2 E 
2 . 2 4 E 
2 . 4 6 E 

2 . 7 7 E 
3 . 10R 
3 . 4 5 E 
3 . 8 2 E 
a . 2 0 E 

4 . 5 8 E 
4 . 9 9 E 
5 .39R 
5 . 7 9 E 
6 . 2 1 E 

S . S 1 E 
5 . 6 6 F 
5 . 8 7 E 
6 . 3 0 F 
6 . 7 5 E 

7 . 2 3 E 
7 . 7 1 E 
8 . 2 5 E 

03 
03 
C3 
03 
03 

C3 
03 
C3 
C3 
03 

C3 
C3 
03 
03 
03 

C3 
03 
03 
03 
C3 

03 
03 
03 

8 . 1 1 E 
8 . 9 2 E 
9 . 8 7 E 
1 .09E 
1 . 2 0 F 

1 .35E 
1 . 5 4 P 
1 .73E 
1 .92E 
2 . 12F 

2 . 3 3 E 
2 . 5 4 E 
2 . 7 5 E 
2 . 9 6 F 
3 . 1 8 E 

3 . 4 3 E 
3 . 6 5 E 
3 . 9 1 E 
4 . 1 8 E 
4 . 4 5 E 

4 . 7 3 E 
5 . 1 5 E 
S . 5 5 F 
5 . 2 3 E 
5 . 2 0 E 

4 . 9 1 E 
5 . 2 3 E 
5 . 5 0 E 
S.R2F 
6 . 14E 

5 . 4 7 E 
6 . 8 0 E 

02 
02 
02 
03 
0 3 

03 
0 3 
03 
03 
0 3 

03 
03 
03 
0 3 
03 

03 
03 
0 3 
03 
03 

03 
0 3 
0 3 
03 
0 3 

0 3 
0 3 
03 
0 3 
03 

0 3 
03 

9 . 5 4 E 
LOSE 
1.17E 
1 .30E 
1 .43E 

1 . 6 6 E 
1 .92E 
2 . 2 1 E 
2 . 5 0 E 
2 . 7 9 E 

3 . 0 9 F 
3 . 3 9 E 
3 . 7 0 E 
4.OOF 
a . 3 1 E 

4 . 6 8 E 
4 . 9 9 E 
5 . 3 7 E 
5 .76R 
6 . 1 7 E 

6 . 5 7 E 
7 . 2 0 E 
7 . 7 9 E 
8 . 4 3 E 
8 . 9 5 E 

9 . 5 1 E 
1.01E 
1 .06E 
1 .12E 
1.18E 

1.24E 
1 .30E 

01 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
03 
03 
03 
03 

03 
03 

(».73E 01 
5 . 2 0 E 01 
5 . 7 8 E 01 
6 . 4 4 E 01 
7 . 1 3 E 01 

8 . 3 2 E 01 
9 . 7 1 E 01 
1 . 1 2 E 02 
1 .28E 02 
1 .43R 02 

1 .60E 02 
1 .75E 02 
1 .92E 02 
2 . 0 7 E 02 
2 . 2 4 E 02 

2 . 4 3 E 02 
2 . 6 0 E 0 2 
2 . 7 9 E 02 
3.OOE 02 
3 . 2 2 E 02 

3 . 4 3 E 02 
3 .76R 02 
4 . 0 7 E 02 
11.U2E 02 
4 . 6 9 E 02 

4 . 9 9 E 02 
5 . 3 0 E 02 
5 . 5 8 R 02 
S . 9 0 E 02 
6 . 2 3 E 02 

6 . 5 3 E 02 
6 . 8 6 F 02 

• 
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ORNL-DWG 77-21185 

X-ray Production Cross Sections 

Ti K hî  = 4.55 keV 
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Atomic Number Z 
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-T 
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Fig . 26 
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10 -

ORNL-DWG 77-21184 

X—ray Production Cross Sections 

Cr K hu = 5.46 keV 

40 50 

Atomic Number Z 

Fig . 27 
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ORNL-DWG 77-21183 
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Fig . 28 
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ORNL-DWG 77-21182 

loM 

X—ray Production Cross Sections 

Cu K hi/ = 8.13 keV 
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Fig . 29 
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ORNL-DWG 77-21181 
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ORNL-DWG 77-21180 

X—ray Production Cross Sections 

Ag K hi/ = 22.5 keV 
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Fig . 31 
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ORNL-DWG 77-21179 
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ORNL-DWG 77-21178 

X-ray Production Cross Sections 

loM 
"Am hi/ = 59.6 keV 
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Fig . 33 
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For the benefit of readers who are interested in background and 

auxiliary information, the following supplementary material is presented 

(Tables 13 through 22): 

• Fractional K- and L-shell radiative rates, 

• Fluorescence and Coster-Kronig yields, 

• Fluorescence and Coster-Kronig yields in condensed matter, 

• Fractional fluorescence and hole-transfer yields, 

• Effective fluorescence yields, 

• Average L-shell fluorescence yield, 

• Total L-shell fluorescence cross sections, 

• L-subshell photoionization cross section ratios, 

• Conversion factors. 

Although tables are self-explanatory, the following comments may be 

useful. 

1. The total L-shell fluorescence cross section (Table 20) and average 

L-shell fluorescence yield (Table 19) are insensitive to the partition 

of the L ionization cross section into its subshell components because 

the effective fluorescence yields vi, V2, and (J03 (Tables 15 and 18) 

are nearly the same numerically. 

2. Because photoionization cross section ratios for the L subshells 

(Table 21) vary rapidly with photon energy, jump ratios can be 

applied only in a very narrow energy range above an absorption edge. 

3. Fractional fluorescence and hole-transfer yields (Table 17) allow 

ready calculation of the x-ray production cross sections for ioni­

zation by electrons, protons, and other particles or modes. For 

example, the Lai 2 x-ray production cross section under proton 

bombardment is given by 

P P P P 
Oj- = WQF^ (a_ +0-/2 q + â  Fi 3) , 

Lai 2 -̂ "l 2-^3 L2 »̂  Li ^>^^ ' 

p 
where Oj. designates the partial cross sections for proton ionization. 

i. 
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Table 13 Fractional radiative rates Fy for K shell 

Calculated from Eq 2 with radiative rates S from refs 4—8 for example Fj^^j ^^KaJ^K R 

z 

5 
6 

7 

8 

9 

1 0 
1 1 
1 2 

1 3 

1U 

1 5 
1 6 

1 7 

1 8 

1 9 

2 0 

2 1 

2 2 

2 3 
2 4 

2 5 

2 6 
2 7 

2 3 

2 9 

3 0 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 
3 7 

3 8 

3 9 

4 0 

4 1 
4 2 
4 3 
4 4 

4 5 
4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

5 4 

E 

C 
N 

r 
F 

NE 

NA 
MG 

A L 

S I 

P 
S 

CL 

AH 
K 

CA 

SC 
T I 

V 

CR 

MN 

F E 
CO 

M 

ru 

7N 

GA 

GF 

AS 

SE 

PR 

KR 

EB 

SR 

V 

ZR 

NP 
I f 

TC 

RO 

V\\ 

FD 

AG 

CD 

I N 

SN 

SD 

T F 

I 
XK' 

^ i j 
A:a, 

0 . 6 6 6 7 

0 . 6 6 8 0 

0 . 6 6 5 0 
0 . 6 6 ^ = 9 

0 . 6 6 5 9 

0 . 6 6 5 4 

0 , 6 6 6 1 
0 . 6 6 4 5 
0 . 6 5 6 4 

0 . 6 4 6 0 

0 , 6 3 4 6 

0 . 6 2 3 2 

0 . 6 1 15 

0 . 5 9 9 3 
0 . 5 9 2 5 

0 . 5 8 6 8 

0 . 5 8 6 0 

0 . 5 8 4 2 

0 , 5 8 3 3 
0 . 5 8 4 5 

0 . 5 0 1 7 

0 . 5 8 1 1 
0 . 5 8 0 5 

0 . 5 7 = 9 

0 . 5 6 C 7 

0 . 5 7 8 8 
0 . 5 7 6 7 

0 . 5 7 3 8 

n . 5 7 C 9 

0 . 5 6 7 b 

0 . 5 6 3 8 

0 . 5 6 1 5 
0 . 5 5 8 7 

0 . 5 5 5 9 

0 . 5 5 1 0 

0 . 5 5 1 3 

0 . 5 4 9 5 
0 . 5 4 7 4 

0 . 5 4 5 1 

0 . 5 4 3 0 

0 . 5 4 2 2 

0 . 5 4 C 3 

0 . 5 3 f l 6 

0 . 5 3 6 2 
0 . 5 3 4 8 

0 . 5 3 2 9 

0 , 5 1 0 9 

0 . 5 ^ 8 2 

0 . 5 2 f 5 

0 . 5 ^ 5 1 

/fZ,„ 
^ « 1 2 

1 . 0 0 0 0 

1 . 0 0 0 0 

1 . 0 0 0 0 
1 . 0 0 0 0 

1 . 0 0 0 0 

1 . 0 0 0 0 

1 . 0 0 0 0 
1 . 0 0 0 0 
0 . 9 8 6 8 

0 . 9 7 1 4 

0 . 9 5 4 9 
0 . 9 3 8 2 

0 , 9 2 0 6 
0 . 9 0 1 9 

0 , 8 9 2 0 

0 , 8 8 3 3 

0 , 8 8 1 9 

0 . 8 8 0 7 

0 . 8 7 9 7 

0 . 8 8 2 1 

0 . 8 7 8 1 

0 . 8 7 7 9 
0 . 8 7 7 5 

0 , 8 7 7 1 

0 , 8 7 8 8 

0 . 8 7 6 4 

0 . 3 7 1 2 

0 . 8 6 9 3 

0 . 8 6 5 1 

0 . 8 6 0 3 

0 . 8 5 5 Q 
0 , 8 5 2 7 
0 , 8 4 ( 1 9 

0 . 8 4 5 2 

0 . 8 ? 8 1 

0 , 8 3 9 4 

0 . 8 U ) 9 
0 . 8 3 4 7 

0 , 8 n 3 

0 , 8 2 8 7 

0 . B 2 7 ? 
0 , 8 2 6 1 

0 . 8 2 4 4 

0 . 8 2 1 4 
0 . 8 1 9 8 

0 . 8 1 7 7 

0. n s j 
0 . 8 1 1 9 

0 . 8 0 9 i 

0 , 8 0 " ' j 

KM^ 

Ui 

0 , 0 0 8 8 

U . 0 1 9 0 

0 . 0 ? 9 9 

0 . 0 4 1 1 

0 , 0 5 2 8 

0 . 0 6 5 3 
0 . 0 7 1 8 

0 . 0 7 7 } 

0 . 0 7 8 3 
0 . 0 7 9 J 

0 . C 7 9 9 
0 . 0 7 8 3 

0 . 0 8 0 7 

0 . 0 8 1 0 

0 . 0 8 1 2 

0 . 0 8 1 4 

0 . 0 8 0 2 

0 . 0 8 1 3 

0 . 0 8 3 2 
0 . 0 8 4 7 

0 , 0 8 6 0 

0 . 0 3 7 5 

0 . 0 3 8 0 

0 . 0 8 8 5 

0 . 0 8 9 6 

0 . 0 9 0 5 

0 . 0 9 1 5 

0 . 0 9 2 ( 3 

0 . 0 9 J5 

0 . 0 9 4 5 

0 . 0 9 5 3 

0 . 0 9 6 1 

0 . 0 9 6 8 
0 . 0 9 7 3 

0 . 0 9 1 ' ? 

0 . 0 9 8 8 

0 . 0 9 9 4 

0 . 1 0 0 9 

0 . 1 ) 0 0 

J . 1 0 1 

0 . 1 0 1 
9 . 1 0 2 

KM^^ 

Kfi, 3 

0 . 0 1 3 2 

9 . 0 2 8 6 

0 . 0 4 5 1 

0 . 0 6 1 8 

0 . 0 7 9 4 

0 . 0 9 8 2 

0 . 1 0 8 1 

0 . 1 1 6 3 

0 , 1 1 7 9 

0 . 1 1 9 4 

0 . 1 2 0 2 
0 . 1 1 8 0 

0 . 1 2 1 7 

0 . 1 2 2 1 
0 . 1 2 2 0 

0 . 1 2 2 9 

0 . 1 2 1 2 

0 , 1 2 3 6 

0 . 1 2 5 7 

0 , 1 2 7 9 

0 . 1 3 0 0 

0 . 1 3 2 3 

0 . 1 3 3 0 
0 , 1 3 3 7 

0 . 1 3 5 4 

0 . 1 3 6 8 

0 . 1 3 8 5 

0 . 1 4 0 1 

9 . 1 4 1 5 
0 , 1 4 3 0 

0 . 1 4 4 3 

3 . 1 4 5 5 

0 . 1 4 6 6 

0 . 1 4 7 7 

0 . 1 4 8 7 

0 . 1 4 9 6 

n , 1 5 0 5 

0 , 1 5 1 3 

9 . 1 5 2 1 

0 . 1 5 2 8 

0 . 1 D 3 4 

0 . 1 5 4 0 

Z 

5 5 

5 6 
5 7 

5 8 

5 9 

6 0 
6 1 

6 2 

6 3 

6 4 

6 5 
6 6 

6 7 
6 8 

6 9 

7 0 

7 1 

7 2 

7 3 
7 4 

75 

76 
7 7 

7 8 
7 9 

8 0 
81 

8 2 

8 3 

8 4 

8 5 

8 6 
8 7 

8 8 

8 9 

9 0 

9 1 
9 ? 

9 3 

9 4 

9 5 
9f-

9 7 
9 q 

9 9 

TOO 

1 0 1 

1 02 
1 0 J 

1 0 4 

C S 

BA 

LA 
CE 

PR 

ND 
P I 

SM 
E t l 

GD 

T B 

DY 
HO 

FR 
T r i 

YB 

tv 
H " 

TA 
W 

P F 

OS 
•^H 

PT 

AH 

HG 

T L 

PB 

B I 

PO 

AT 
HN 

FP 

RA 

AC 

T ^ 

PA 
' I 

tJP 

PU 

AH 

C ^ 

BK 

CF 

L S 

F 1 

T 
N J 

I < 

KL, 

Ka, 

0 . 5 2 3 5 
0 . 5 2 1 3 

0 . 5 2 0 0 
0 . 5 1 8 7 

0 . 5 1 7 3 

0 , 5 1 6 3 
0 . 5 1 4 9 
0 . 5 1 3 8 

0 , 5 1 2 7 

0 . 5 1 1 3 

0 . 5 1 C 5 

0 . 5 0 9 2 
0 . 5 C 8 1 

0 . 5 0 7 2 

0 . 5 0 5 9 

0 . 5 0 5 0 

0 . 5 0 3 2 
0 . 5 0 2 4 

0 . 5 0 1 1 
0 . 4 9 9 8 

0 . 4 9 7 6 

0 . 4 9 6 7 
0 . 4 9 5 7 

0 . 4 9 4 5 

0 . 4 9 3 2 

0 . 4 9 1 8 

0 . 4 9 C 5 

0 . 4 8 9 0 

0 . 4 8 7 7 

0 . 4 8 6 5 

0 . 4 8 4 5 

0 . 4 8 2 9 

0 . 4 8 1 4 

0 . 4 8 0 1 

0 . 4 7 8 7 

0 . 4 7 7 1 

9 , 4 7 6 0 
0 . 4 7 4 4 

0 . 4 7 3 0 

0 . 4 7 1 6 

0 . 46<59 

0 . 4 b ' ^ 7 
0 . 4 f 7 1 

0 . 4 6 6 0 
0 . 4 6 4 4 

0 . 4 f 2 9 
0 . 4 6 15 

0 . 4 5 f* 8 

0 , 4 5 H 7 
0 . 4 S f q 

KL2, 

Ka,2 

0 . 8 0 6 7 

0 , 8 0 4 3 

0 . 8 0 3 0 
0 . 8 0 1 8 

0 . 8 0 0 6 

0 . 7 9 9 7 

0 . 7 9 8 4 
0 . 7 9 7 7 

0 . 7 9 6 9 

0 , 7 9 5 5 

0 . 7 9 5 2 
0 . 7 9 3 9 

0 . 7 9 1 2 

0 . 7 9 ^ 9 

0 . 7 9 2 0 

0 . 7 9 1 5 

0 . 7 8 P 9 
0 . 7 8 9 S 

0 . 7 8 8 5 
0 . 7 8 7 5 

0 . 7 8 4 8 

0 . 7 8 4 3 
r . 7 8 4 0 

0 . 7 8 3 8 

0 , 7 8 3 0 

0 , 7 3 - ' n 

0 , 7 8 1 0 

0 . 7 8 0 0 
0 . 7 7 9 1 
0 , 7 7 8 6 

0 , 7 7 6 8 

0 . 7 7 5 6 

0 , 7 7 4 5 

0 , 7 7 ^ 9 

0 . 7 7 3 1 

0 . 7 7 2 1 
0 . 7 7 1 7 
0 . 7 7 0 7 
0 . 7 7 m 

0 . 7 6 9 5 

G . 7 ( 0 5 
0 . 7 6 8 1 
C . 7 6 7 1 

0 , 7 6 7 0 

0 , 7 6 6 3 

0 . 7 j S T 

0 , 7 ) 5 3 
0 , 7 f t a 5 

U , 7 6 4 4 

0 . 7 6 3 S 

KM3 

Kfi, 

0 . 1 0 ? 
0 , 1 0 2 

0 , 1 0 1 
0 . 1 0 3 

0 . 1 0 4 

0 , 1 0 4 

0 . 1 0 5 
0 , 1 9 5 

9 . 1 0 5 

0 , 1 0 6 

0 , 1 0 6 

0 . 1 0 6 

0 . 1 0 7 
0 , 1 0 7 

0 , 1 0 7 

0 . 1 0 8 

'). 1 9 8 

9 . 1 0 8 
9 . 1 0 8 
0 . 1 0 8 

0 , 1 0 8 

0 . 1 0 9 
0 . 1 0 9 

0 , 1 0 9 
0 . 1 0 9 

0 . 1 0 9 
1 , 1 0 9 

0 . 1 1 0 

0 . 1 1 0 

0 . 1 1 0 

0 . 1 1 0 
0 . 1 1 0 

! ) . 1 1 0 

0 . 1 10 

) . 1 10 

0 . 1 1 0 

" . 1 1 1 
0 . 1 1 1 

0 , 1 1 1 

0 . 1 1 1 

L I 1 1 

0 . 1 1 1 

9 . I l l 

0 . 1 1 1 

0 . 1 1 1 

0 . 1 1 2 

0 . 1 1 2 

0 . 1 12 

0 . 1 1 2 

0 . 1 12 

KM^i 
^(3, 3 

0 . 1 5 4 5 
0 . 1 S 5 0 

0 . 1 5 5 7 

0 , 15<,4 

0 . 1 5 7 2 

0 . 1 5 7 9 

0 . 1'=.85 
0 . 1 5 ? 1 

0 , 1 5 9 7 

0 . 16 0 1 

0 , 16 33 

0 . 1 6 1 3 
0 , I f 19 

0 , 1 6 J 4 

0 . 1 6 ' 8 

0 . 16 32 

9 , 1 6 3 5 

0 . 1 6 3 8 

0 , 1 6 4 2 
0 . 1 6 4 5 

0 , 1 6 4 7 

0 , 1 5 4 9 
0 . I f 5 0 

0 , 1 6 5 3 

0 . 1 6 ' ) 7 

0 , 16 50 

0 , 1 6 6 1 

0 . I t n l 

0 , 1 6 T 2 

0 , 1 6 6 2 

0 . 1 6 6 3 

^ . 1 6 o 3 

0 , I f 6 4 

0 , 16 6 5 

0 . I f (3J 

) . 1 6 6 f 

0 . 1 6 6 9 
0 . 1 b 7 3 

n , l f ' 7 3 
0 . 1 ( . 7 j 

0 . 1 6 7 3 
" , 1 6 7 3 

0 , 1( 7 4 

0 . I f 74 
0 . I f 7 4 

0 , 1 6 7 4 

0 . 16 7S 

0 , 1 6 7 5 

0 . ^rl^} 
) , 1 6 7 5 
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Table 14 Fractional radiative rates F,j for L subshells 

Calculated from Eq 2 with radiative rates 5 from refs 4 8 for example F^^^ ^ - ^i ail^L-i^ 
NoteF^ttj ^ = \ 113F^^^j independent of atomic number Z 

z 

10 NF 
11 NA 
12 MG 
13 AL 
14 S I 

15 P 
16 S 
17 CL 
18 AP 
19 K 

20 CA 
21 SC 
22 T I 
23 V 
24 CP 

25 (IN 
26 FE 
27 CO 
28 N I 
29 CU 

30 ZN 
31 GA 
12 GE 
33 AS 
34 SF 

35 BR 
36 KP 
37 BP 
38 SR 
39 Y 

40 ZB 
41 NB 
42 MO 
43 TC 
44 BU 

45 RH 
46 PD 
47 AG 
48 CD 
49 I N 

•^0 SN 
51 SB 
52 TE 
63 I 
54 XE 

55 CS 
56 B A 
57 LA 
58 CF 
5 9 PR 

60 ND 
61 PM 
62 S f 
63 FO 
64 GD 

bS TB 
Db DY 
67 40 
68 EP 
69 T r 

' . / 2 3 

1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
0 . 8 9 9 
0 . 6 7 2 

C . 4 4 1 
0 . 2 7 8 
0 . 1 8 2 
0 , 1 2 1 
0 . 0 8 8 

C . C 6 7 
0 , 0 5 6 
C . 0 4 7 
C . C 4 0 
0 . 0 3 7 

0 . 0 3 2 
0 . 0 2 9 
0 . 0 2 5 
0 . 0 2 3 
0 . C 2 2 

C . 0 2 0 
C . 0 1 9 
0 . 0 1 6 
0 . 0 1 5 
0 . 0 1 4 

C . 0 1 3 
0 . 0 1 2 
0 , 0 1 1 
0 . 0 1 1 
0 . 0 1 0 

0 . 0 1 0 
9 . 6 E - 3 
9 . 3 E - 3 
9 . 1 E - 3 
9 . 0 E - 3 

8 . 8 E - 3 
8 . 6 E - 3 
8 . 4 E - 3 
8 , 5 E - 3 
8 . 6 E - 3 

8 . 7 E - 3 
8 . 8 E - 3 
8 . 9 E - 3 
9 . 0 E - 3 
9 . 1 E - 3 

9 . 2 E - 3 
9 . 4 E - 3 
9 . 6 F - 3 
9 . 8 E - 3 
0 . 0 1 0 1 

0 , 0 1 0 6 
0 . 0 1 1 0 
0 . 0 1 1 4 
0 . 0 1 1 9 
0 . 0 1 2 4 

0 . 0 1 2 9 
0 . 0 1 3 6 
0 . 0 1 4 3 
r . 0 1 4 9 
0 . 0 1 5 7 

/ ,A/3 
I Hi 

0 . 0 6 6 3 
0 . 2 1 6 0 

0 . 3 6 8 8 
0 . U 7 5 5 
0 . 5 4 0 C 
0 , 5 7 8 7 
0 . 6 0 1 3 

0 . 6 1 4 5 
O . 6 2 1 0 
0 , 6 2 4 8 
0 , 6 2 8 5 
0 . 6 3 0 0 

0 . 6 3 1 5 
0 . 6 3 2 2 
0 . 6 3 2 8 
0 , 6 3 3 4 
0 . 6 3 1 ' = 

0 . 6 3 1 0 
0 . 6 2 6 0 
0 . 6 1 7 5 
0 . 6 0 7 2 
0 . 5 9 5 6 

0 . 5 8 1 8 
0 . 5 6 5 6 
0 . 5 5 7 5 

o.saVl 
0 . 5 4 5 2 

0 . 5 4 C 6 
0 . 5 3 7 6 
0 . 5 3 3 5 
0 . 5 2 8 8 
0 . 5 2 6 2 

0 . 5 2 1 9 
0 . 5 1 9 7 
0 . 5 1 5 7 
0 . 5 1 1 4 
0 . 5 0 5 9 

0 . 5 0 1 4 
0 . 4 9 5 1 
0 . 4 8 9 9 
0 . 4 8 3 4 
0 . 4 7 7 3 

0 . 4 7 1 6 
0 . 4 6 5 9 
0 . 4 6 0 8 
0 . 4 6 0 4 
0 . 4 5 P C 

0 . 4 5 5 6 
0 . 4 5 2 5 
0 . 4 4 9 9 
0 . 4 4 6 7 
0 . 4 4 3 2 

0 . 4 4 13 
0 . 4 3 8 6 
0 . 4 3 5 7 
0 . 4 3 2 6 
0 , 4 2 9 5 

L 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

• 02 3 
L74 

, 0 0 5 ? 
, 0 1 0 0 
, 0 1 4 6 
, 0 1 9 0 
. 0 2 34 

, 0 2 6 3 
, 0 3 0 1 
, 0 2 96 
, 0 2 94 
, 0 2 9 0 

, 0 2 8 7 
, 0 2 8 2 
, 0 2 7 8 
, 0 2 7 4 
, 0 2 7 0 

, 0 2 6 7 
. 0 2 6 4 
. 0 2 6 1 
, 0 2 57 
, 0 2 54 

'iM, 
LIS, 

0 . 5 1 5 0 
0 . 7 0 7 8 
0 . 3 0 0 2 
0 . 8 7 1 9 

0 . 8 8 7 8 
0 . 9 1 0 4 
0 . 9 2 5 3 
0 . 9 3 4 8 
0 . 9 4 6 0 

0 . 9 5 0 7 
0 . 9 5 4 2 
0 , 9 5 5 5 
0 . 9 5 7 0 
0 . 9 5 9 1 

0 . 9 5 9 8 
0 . 9 6 0 3 
0 . 9 6 1 1 
0 . 9 5 9 4 
0 . 9 5 5 6 

0 . 9 4 7 9 
0 . 9 3 6 3 
0 . 9 2 7 0 
0 . 9 1 8 4 
0 . 9 0 6 8 

0 . 8 9 5 8 
0 . 3 3 4 3 
0 . 3 7 6 2 
0 . 8 6 7 8 
0 . 8 6 1 1 

0 . 3 5 4 3 
0 . 8 4 8 8 
0 . 8 4 3 6 
0 . 8 3 8 9 
0 . 3 3 4 4 

0 . 8 3 0 9 
0 , 8 2 7 1 
0 . 8 2 3 2 
0 . 9 2 5 0 
0 . 8 2 1 3 

0 . 8 2 1 1 
0 . 3 1 9 6 
0 , 3 2 1 0 
0 . 3 1 9 9 
0 . 3 1 7 1 

0 . 3 1 8 7 
0 - 8 2 2 0 
0 . 3 2 1 5 
0 . 3 2 1 0 
0 . 3 2 0 0 

i j i V , 

i r , 

0 , 0 0 6 7 

0 . 0 1 5 0 
0 . 0 2 8 3 
0 . 0 3 8 6 
0 . 0 4 9 0 
0 . 0 5 9 7 

0 . 07 07 
0 . 0 8 4 5 
0 . 0 9 3 3 
0 , 1 0 1 0 
0 , 1 0 8 2 

0 , 1 1 4 5 
0 , 1204 
0 , 1259 
0 . 1 3 0 8 
0 . 1 3 5 3 

0 . 1396 
0 . 1440 
0 . 1475 
0 . 1455 
0 . 1473 

0 . 1 4 8 3 
0 . 1490 
0 . 1502 
0 . 1505 
0 . 1524 

0 . 1518 
0 . 1 5 1 0 
0 . 1536 
0 . 1540 
0 . 1 5 4 4 

l,M, 
i a , 

0 . 4 5 6 5 
0 . 6 2 9 1 
0 . 7 1 4 7 
0 . 7 7 8 3 

0 . 7 9 3 1 
0 . 8138 
0 . 8 2 8 4 
0 . 3 3 7 8 
0 . 8 4 9 2 

0 . 3 5 2 4 
0 . 8 5 3 5 
0 . P 5 4 6 
0 . 8 5 6 7 
0 , 8 5 7 2 

0 . 8 5 7 6 
0 . 8 5 8 4 
0 . 8 5 3 9 
0 . 8 5 8 8 
0 . 8 5 3 3 

0 . 8 4 7 4 
0 . 8 3 7 2 
0 . 8 2 8 6 
P . 3 1 0 3 
C . 8 1 0 2 

0 . 8 0 0 1 
0 . 7 8 7 9 
0 . 7 8 1 5 
0 . 7 7 3 9 
0 . 7 6 8 2 

0 . 7 6 2 2 
0 . 7 5 7 3 
0 . 7 5 2 9 
0 . 7 4 8 4 
0 . 7 4 4 0 

0 . 7 4 0 7 
0 . 7 3 6 6 
0 . 7 3 2 3 
0 . 7 3 3 6 
0 . 7 3 1 4 

0 . 7 3 2 5 
0 . 7 3 2 7 
0 . 7 3 0 0 
0 . 7 3 0 7 
0 . 7 2 8 1 

0 . 7 2 7 8 
0 . 7 2 6 R 
r . 7 2 6 0 
0 . 7 2 6 3 
0 . 7 2 5 2 

i3'V4S 
Lhis 

0 . 0 0 6 5 

0 . 0 1 5 0 
0 . 0 2 3 7 
0 . 0 3 R 5 
0 . 0 4 3 6 
0 . 0 5 3 3 

0 , 0 6 9 8 
0 . 0 8 2 8 
0 . 0 9 1 5 
0 , 0 9 8 9 
0 . 1 0 6 0 

0 . 1 1 2 0 
0 . 1 1 3 4 
0 . 1 2 3 8 
0 . 1 2 3 2 
0 . 1 3 1 3 

0 . 1 3 6 0 
0 . 1 4 0 0 
0 . 1 4 3 8 
0 . 1 4 1 4 
0 . 1 4 2 5 

0 . 1 4 3 5 
0 . 1 4 4 0 
0 . 1 4 4 3 
0 . 1447 
0 . 1 4 5 0 

0 . 145 1 
0 . 1 4 5 3 
0 . 1 4 5 5 
0 . 145o 
0 . 1 4 5 8 

/3W, 
n 

1 . 0 0 0 
1 . 0 0 0 
1 , 0 0 0 
1 . 0 0 0 

1 , 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
0 . 9 5 

0 . 3 8 
0 . 4 0 
0 . 2 4 5 
0 . 1 7 ? 
0 . 1 2 0 

0 . 105 
0 . 0 8 5 7 
0 . 0 7 2 3 
0 . 0 6 1 0 
0 . 0 5 3 9 

0 . 0 4 9 9 
0 . 0 4 6 2 
0 . 0 4 3 9 
0 . 0 4 2 0 
0 . 0 4 0 6 

0 . 0 3 9 5 
0 . 0 3 3 7 
0 . 0 1 7 3 
0 . 0 3 7 1 
0 . 0 3 6 2 

0 . 0 3 5 7 
0 . 0 3 5 0 
0 . 0 3 4 3 
0 . 0 3 3 8 
0 . 0 3 3 3 

0 . 0 3 ? 9 
0 . 0 3 2 6 
0 . 0 3 2 3 
0 . 0 3 2 1 
0 . 0 3 1 9 

0 . 0 3 1 3 
0 . 0 3 1 7 
0 . 0 3 1 6 
0 . 0 3 1 6 
0 . 0 3 1 6 

0 . 0 3 1 6 
0 . 0 3 1 7 
0 . 0 3 1 8 
0 . 0 3 2 0 
0 . 0 3 2 2 

0 . 0 3 2 5 
0 . 0 3 2 3 
0 . 0 3 1 0 
0 . 0 3 3 3 
0 . 0 3 3 6 

0 . 0 3 4 0 
0 . 0 1 4 5 
0 . 0 3 4 9 
0 . 0 3 5 0 
0 . 0 3 5 4 

Z 

10 NE 
11 NA 
12 "IG 
13 AL 
14 S I 

15 P 
15 S 
17 CL 
18 AP 
19 K 

2 0 CA 
2 1 SC 
22 TT 
23 V 
24 CH 

2 5 PIN 
26 FE 
2 7 CO 
2 8 N I 
29 CU 

30 ZN 
31 GA 
3? GF 
33 AS 
34 SE 

15 BR 
35 KP 
37 RB 
38 SR 
39 Y 

4 0 7P 
4 1 NB 
4 2 MO 
4 3 TC 
4 4 RII 

45 RH 
46 PD 
4 7 AG 
4 8 CD 
4 9 I N 

5 0 SN 
5 1 SB 
5 2 TE 
5 3 I 
54 X£ 

5 5 CS 
5 6 BA 
5 7 LA 
5 8 CF 
5 9 PR 

6 0 ND 
5 1 PM 
62 Sfl 
6 3 EII 
64 GD 

6 5 TB 
6 6 DY 
67 HO 
6 3 FB 
6 9 •'M 
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Table 14 (continued) 

70 
71 
7? 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
33 
34 

35 
f>h 
87 
38 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
C9 

100 
101 
102 
103 
104 

105 
105 
107 
103 
109 

110 

Z 

YB 
LU 
HF 
TA 
W 

RF 
OS 
I P 
PT 
AU 

HG 
T I 
PB 
B I 
PC 

AT 
RN 
FR 
RA 
AC 

TH 
PA 
0 
NP 
PO 

AC 
C I 
3K 
CF 
FS 

F« 
1C 
NO 
LR 

i l i a 3 

0 . 0 1 6 5 
0 . 0 1 7 2 
C . C 1 8 1 
0 . 0 1 9 1 
0 . 0 2 0 1 

C . 0 2 1 3 
0 . 0 2 2 4 
0 . 0 2 3 7 
0 . 0 2 4? 
0 . 0 2 6 3 

0 . 0 2 7 8 
0 . 0 2 9 4 
0 . 0 3 1 1 
0 . 0 3 2 9 
0 . 0 3 4 7 

0 . 0 3 6 8 
C . 0 3 8 9 
0 . 0 4 1 2 
0 . 0 4 J 4 
0 . 0 4 6 3 

0 . 0 4 9 0 
0 . 0 5 2 0 
0 . 0 5 5 2 
C . 0 5 8 6 
0 . 0 6 2 2 

0 . 0 6 6 0 
C . 0 7 0 0 
0 . 0 7 4 4 
0 . 0 7 89 
0 . 0 8 3 7 

0 , 0 8 9 9 
0 . 0 9 4 2 
0 . 1 0 0 1 
0 . 1 0 6 0 
0 . 1 1 2 5 

L,M, 

Lh 

0 . 4 2 6 2 
0 . 4 2 1 6 
0 . 4 1 7 4 
0 . 4 1 2 3 
0 . 4 0 7 8 

0 . 4 0 3 3 
0 . 3 9 8 0 
0 . 3 9 3 6 
0 . 3 8 8 3 
0 . 3 8 3 1 

0 . 3 7 7 9 
0 . 3 7 1 9 
0 . 3 5 6 C 
0 , 3 5 0 3 
0 . 3 5 4 5 

0 . 3 4 8 1 
0 , 3 4 1 3 
0 . 3 3 5 1 
0 . 3 2 8 7 
0 . 3 2 2 2 

0 . 3 1 5 4 
0 , 3 0 9 2 
0 . 3 0 2 7 
0 . 2 9 5 6 
0 . 2 8 3 9 

0 . 2 8 3 4 
0 . 2 7 4 9 
0 . 2 6 7 4 
0 . 2 6 0 0 
0 . 2 5 2 5 

0 . 2 4 4 7 
0 . 2 3 6 8 
0 . 2 2 8 7 
0 . 2 2 0 5 
0 . 2 1 2 0 

i . 0 2 3 
i74 

0 . 0 2 5 1 
0 . 0 2 6 3 
0 . 0 2 7 5 
0 . 0 2 86 
0 . 0 2 9 6 

0 . 0 3 0 5 
0 . 0 3 1 3 
0 . 0 3 22 
0 . 0 3 3 5 
0 . 0 3 4 8 

0 . 0 3 6 1 
0 . 0 3 72 
0 . 0 3 8 2 
0 . 0 3 9 4 
0 . 0 4 0 4 

0 . 0 4 1 4 
0 . 0 4 2 2 
0 . 0 4 32 
0 . 0 4 40 
0 . 0 4 4 8 

0 . 0 4 55 
0 . 0 4 6 2 
0 . 0 4 6 8 
0 . 0 4 72 
0 . 0 4 7 7 

0 . 0 4 8 2 
0 . 0 4 8 2 
0 . 0 4 83 
0 . 0 4 8 4 
0 . 0 4 83 

0 . 0 4 8 1 
0 . 0 4 7 8 
0 . 0 4 7 3 
0 . 0 4 63 
0 . 0 4 6 1 

l-2M„ 
i ^ i 

0 . 8 1 6 1 
0 . 8 1 3 0 
0 . 8 0 9 8 
0 . 8 0 8 7 
0 . 8 0 4 8 

0 . 8 0 1 9 
0 . 7 9 8 1 
0 . 7 9 3 8 
0 . 7 9 2 4 
0 . 7 8 8 9 

0 . 7 8 5 9 
0 . 7 8 3 0 
0 . 7 7 9 6 
0 . 7 7 7 2 
0 . 7 7 4 1 

0 . 7 7 1 2 
0 . 7 6 8 4 
0 . 7 6 5 9 
0 . 7 5 3 3 
0 . 7 6 0 2 

0 . 7 5 7 5 
0 . 7 5 5 7 
0 . 7 5 3 4 
0 . 7 5 1 2 
0 . 7 4 9 0 

0 . 7 4 7 4 
0 . 7 4 5 1 
0 . 7 4 3 1 
0 . 7 4 1 5 
0 . 7 3 9 6 

0 . 7 3 7 5 
0 . 7 3 5 7 
0 . 7 3 3 7 
0 . 7 3 1 4 
0 . 7 2 9 3 

0 . 7 2 7 5 
0 . 7 2 5 3 
0 . 7 2 3 0 
0 . 7 2 0 5 
0 . 7 1 8 0 

0 . 7 1 5 5 

L,N, 
i 7 i 

0 . 1542 
0 . 1 5 5 3 
0 . 1565 
0 . 1592 
0 . 1 5 9 4 

0 . 16 08 
0 . 1620 
0 . 1529 
0 . 1641 
0 . 1647 

0 . 1654 
0 . 1655 
0 . 1 6 7 4 
0 . 1688 
0 . 1695 

0 . 1706 
0 . 1718 
0 . 1728 
0 . 1739 
0 . 1750 

0 . 1 7 6 1 
0 . 1773 
0 . 1 7 8 3 
0 . 1794 
0 . 18 06 

0 . 1815 
0 . 1 8 2 6 
0 . 1836 
0 . 1848 
0 . 1858 

0 . 1867 
0 . 18 78 
0 . 1888 
0 . 1396 
0 . 19 06 

0 . 1 9 1 6 
0 . 1924 
0 . 1932 
0 . 1939 
0 . 1946 

0 . 1 9 5 2 

L,Ms 
La, 

0 . 7 2 4 6 
0 . 7 2 2 7 
0 - 7 2 0 4 
0 . 7 1 7 5 
0 . 7 1 3 9 

0 . 7 1 2 0 
0 . 7 0 8 6 
0 . 7 0 4 7 
O . 7 0 2 5 
0 . 6 9 9 3 

0 . 6 9 6 0 
0 . 5 9 3 3 
0 , 6 9 0 9 
0 . 6 8 8 1 
0 . 6 8 5 5 

0 . 6 8 3 0 
0 , 6 8 0 1 
0 . 6 7 7 6 
C . 5 7 5 1 
0 . 6 7 2 2 

0 . 6 5 9 8 
0 . 6 6 7 8 
0 . 5 6 5 8 
0 . 6 6 3 7 
0 , 5 5 2 0 

0 , 6 6 0 3 
0 , 6 5 8 0 
0 , 6 5 6 0 
0 . 6 5 4 4 
0 . 6 5 2 5 

0 . 6 5 0 9 
0 . 6 4 9 0 
0 . 6 4 7 2 
0 . 6 4 5 2 
0 . 6 4 3 1 

0 . 6 4 1 
0 . 6 3 9 
0 . 6 3 7 
0 , 6 3 4 
0 , 5 3 2 

0 , 6 2 9 

i 3 ^ 4 5 
i ^ J i s 

0 . 1 4 5 9 
0 . 1 4 5 9 
0 . 1 4 7 8 
0 . 1 4 3 9 
0 . 1497 

0 . 1 5 0 8 
0 . 1 5 1 7 
0 . 1 5 2 5 
0 . 1 5 3 2 
0 . 1 5 3 7 

0 . 1 5 4 3 
0 . 1549 
0 . 1 5 5 4 
0 . 1 5 6 0 
0 . 1 5 6 6 

0 . 1 5 7 4 
0 . 1 5 8 2 
0 . 1 5 3 8 
0 . 1 5 9 6 
0 . 1 6 0 1 

0 . 1 5 0 6 
0 . 1 6 1 4 
0 - 1 5 2 0 
0 . 1 6 2 8 
0 . 1 5 3 3 

0 . 1 6 3 8 
0 . 1 6 4 4 
0 . 1 6 5 0 
0 . 1 6 5 5 
0 . 1 6 6 1 

0 . 1 6 6 6 
0 . 1 6 7 1 
0 . 1 5 7 6 
0 . 1 6 8 0 
0 - 1 6 8 3 

0 - 1 6 8 7 
0 - 1 6 9 0 
0 - 1 6 9 3 
0 . 1 6 9 6 
0 . 1 5 9 8 

0 . 1 7 0 0 

^ 3 * 1 
Li. 

0 . 0 1 5 9 
0 . 0 3 6 5 
0 . 0 3 6 6 
0 . 0 3 7 0 
0 . 0 3 7 3 

0 . 0 3 7 7 
0 . 0 3 8 0 
0 . 0 3 8 4 
0 . 0 1 8 9 
0 . 0 3 9 2 

0 . 0 3 9 7 
0 . 0 4 0 1 
0 . 0 4 0 6 
0 . 0 4 1 0 
0 . 0 4 1 5 

0 . 0 4 2 1 
0 . 0 4 2 6 
0 . 0 4 3 1 
0 . 0 4 3 7 
0 . 0 4 4 2 

0 . 0 4 4 8 
0 . 0 4 5 4 
0 . 0 4 6 0 
0 . 0 4 6 7 
0 . 0 4 7 3 

0 . 0 4 3 0 
0 . 0 4 3 6 
0 . 0 4 9 3 
0 . 0 5 0 0 
0 . 0 5 0 8 

0 . 0 5 1 5 
0 . 0 5 2 2 
0 . 0 5 1 0 
0 . 0 5 3 9 
0 . 0 5 4 5 

0 . 0 5 5 3 
0 . 0 5 6 1 
0 . 0 5 6 9 
0 . 0 5 7 7 
0 . 0 5 8 5 

0 . 0 5 9 3 

7 

7 0 
7 1 
7 2 
7 3 
74 

7 5 
7 6 
7 7 
7 8 
7 9 

80 
8 1 
8 2 
83 
84 

85 
8 6 
8 7 
8 8 
89 

9 0 
9 1 
9 2 
9 3 
94 

9 5 
9 6 
9 7 
9 8 
9 9 

1 0 0 
1 0 1 
1 0 2 
103 
104 

1 0 5 
106 
107 
1 0 8 
1 0 9 

1 1 0 

YB 
LU 
HF 
TA 
W 

HE 
OS 
TB 
PT 
KU 

HG 
TL 
PB 
B I 
PO 

AT 
RN 
FR 
RA 
AC 

TH 
PA 

n 
NP 
PU 

AN 
CM 
BK 
CF 
ES 

FH 
ND 
NO 
LR 
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Table 15 Fluorescence and Coster-Kronig yields for K and L shells 

See ref 3 for details For lowZ, consult Table 16 No te / , = / i 2 + / i 3 > / ' i , 3 - ^ i "*'^3 intrashell radiative yield 

z 

5 P 
6 C 
7 N 
8 C 
9 F 

10 NE 
11 NA 
12 MG 
13 AL 
14 S I 

15 P 
16 S 
17 CL 
18 AR 
19 K 

20 CA 
21 SC 
22 T I 
23 V 
24 CE 

25 NN 
25 FE 
27 CO 
28 N I 
29 CU 

30 ZN 
3 1 GA 
J 2 GE 
33 AS 
34 SE 

35 BR 
36 KR 
37 BE 
38 SB 
39 Y 

40 ZR 
4 1 NE 
4 2 NO 
43 TC 
44 RU 

45 RH 
46 PC 
4 7 AG 
4 8 CD 
4 9 I N 

50 SN 
5 1 SE 
52 TE 
5 3 I 
54 XE 

55 CS 
56 PA 
57 l A 
53 CE 
59 FP 

60 NC 
6 1 P I 
b? S I 
63 EU 
64 GC 

COjC 

1 . 7 E - 0 3 
2 . 8 E - 0 3 
5 . 2 E - C 3 
8 . 3 E - C 3 

0 . 0 1 3 

0 . 0 1 8 
0 . 0 2 3 
0 . 0 3 0 
0 . 0 3 9 
C . 0 5 0 

0 . 0 6 3 
0 . 0 7 8 
0 . 0 9 7 
0 . 1 1 8 
C . 1 4 0 

0 . 1 6 3 
0 . 1 8 8 
0 . 2 1 4 
C . 2 4 3 
0 . 2 7 5 

0 . 3 0 8 
0 . 3 4 0 
0 . 3 7 3 
0 . 4 0 6 
0 . 4 4 0 

0 . 4 7 4 
0 . 5 0 7 
0 . 5 3 5 
0 . 5 6 2 
0 . 5 8 9 

0 . 6 1 8 
0 . 6 4 3 
0 . 6 6 7 
C . 6 9 0 
0 . 7 1 0 

0 . 7 3 0 
0 . 7 4 7 
0 . 7 6 5 
0 . 7 P C 
0 . 7 9 4 

0 - 8 C 8 
C . 8 2 0 
0 . 8 3 1 
0 . 8 4 3 
0 . 8 5 3 

0 . 8 6 2 
0 . 8 7 0 
0 . 8 7 7 
0 . 8 8 4 
0 . 8 9 1 

0 . 8 9 7 
0 . 9 0 2 
C . 9 C 7 
0 . 9 1 2 
0 . 9 1 7 

C . 9 2 1 
0 , 9 2 5 
0 . 9 2 9 
0 . 9 3 2 
0 . 9 3 5 

" 1 

2 . 9 E - 0 5 
2 . 6 1 - 0 5 
3 . 0 E - 0 5 

3 . 9 E - 0 5 
7 , 4 E - 0 5 
1 . 2 E - 0 4 
1 . 8 E - 0 4 
2 . 4 E - 0 4 

3 , 1 E - 0 4 
3 . 9 E - 0 4 
4 . 7 E - 0 4 
5 . 8 r - 0 4 
7 . 1 E - 0 4 

8 . 4 E - 0 4 
1 . 0 E - 0 3 
1 . 2 F - 0 3 
1 . 4 E - 0 3 
1 . 5 E - 0 3 

1 . 8 E - 0 3 
2 . 1 E - 0 3 
2 . 4 E - 0 3 
2 . P E - 0 3 
3 . 2 E - 0 3 

3 . 6 E - 0 3 
4 . 1 E - 0 3 
4 . 6 E - 0 3 
5 . 1 f - 0 3 
5 . 9 E - 0 3 

6 . 8 1 - 0 3 
9 . 4 E - 0 3 

0 . 0 1 0 
0 . 0 1 1 
0 . 0 1 2 

0 . 0 1 3 
0 . 0 1 4 
0 . C 1 6 
0 . 0 1 8 
0 . 0 2 0 

0 . C 3 7 
0 . 0 3 9 
0 . 0 4 1 
C . C 4 4 
0 . 0 4 6 

0 . 0 4 9 
0 . 0 5 2 
0 . C 5 5 
0 . C 5 a 
0 . 0 6 1 

0 . 0 6 4 
C . C 6 6 
0 . 0 7 1 
0 . 0 7 5 
0 . C 7 9 

1 
7 
•a 

3 
2 
2 
2 
2 

3 
8 
1 
2 
3 

C 

6 
7 
P 

" 2 

. 2 E - 0 3 

. 5 E - 0 4 

. 7 F - 0 4 

. l E - 0 4 

. 6 F - 0 4 
. 4 F - 0 4 
. 2 ' ' - 0 4 
. 7 E - 0 4 

. 3 t - 0 4 
. 4 E - 0 4 
. 5 F - 0 3 
. 6 F - C 3 
. 7 E - C 3 

. 0 E - C 3 

. 3 E - 0 3 

. 7 E - 0 3 

. 5 E - 0 3 
0 . 0 1 0 

0 . 0 1 1 
0 . 0 1 2 
0 . 0 1 3 
0 . 0 1 4 
0 . 0 16 

0 . 0 1 8 
0 . 0 2 0 
0 . 0 2 2 
0 . 0 2 4 
0 . 0 2 5 

0 . 0 28 
0 . 0 3 1 
0 . 0 34 
0 . 0 3 7 
0 . 0 4 0 

0 . 0 4 3 
0 . 0 4 7 
0 . 0 5 1 
0 . 0 5 5 
0 . 0 6 1 

0 . 0 5 5 
0 . 0 6 9 
0 . 0 7 4 
0 . 0 7 9 
0 . 0 8 3 

0 . 0 9 0 
0 . 0 9 6 
0 . 1 0 3 
0 . 1 1 0 
0 . 1 17 

0 . 124 
0 . 132 
0 . 140 
0 . 149 
0 . 158 

1 , 
7 
3 

3 
2 
2 
2 
2, 

3, 
8, 
1 
2 
3 

5, 
6 
7, 
9 , 

" 3 

. 2 E - 0 3 

. 5 F - 0 4 

. 8 E - 0 4 

. l F - 0 4 

. 6 F - 0 4 

. 4 F - 0 4 

. 2 F - C 4 

. 7 E - 0 4 

. 3 E - 0 4 

. 4 E - 0 4 

. 5 E - 0 3 

. 5 F - 0 3 

. 7 F - 0 3 

. O F - 0 3 

. 3 E - 0 3 

. 7 E - 0 3 

. 3 E - 0 3 
0 . 0 1 1 

0 . 0 1 2 
0 . 0 1 3 
0 . C 1 5 
0 . 0 1 6 
0 . 0 1 8 

0 . 0 2 0 
0 . 0 2 2 
0 . 0 2 4 
0 . 0 2 6 
0 . 0 2 8 

0 . 0 3 1 
0 . C 3 4 
0 . 0 3 7 
0 . 0 4 0 
0 . 0 4 3 

0 . 0 4 6 
0 . 0 4 9 
0 . 0 5 2 
0 . 0 5 6 
0 . 0 6 0 

0 . 0 6 4 
0 . 0 5 9 
0 . 0 7 4 
0 . 0 7 9 
0 . 0 3 5 

0 . 0 9 1 
0 . C 9 7 
0 . 1 0 4 
0 . 1 1 1 
0 . 118 

0 . 125 
0 . 1 3 2 
0 . 139 
0 . 147 
0 . 1 5 5 

/ i 

0 . 9 6 2 
0 . 9 6 5 
0 . 9 5 9 

0 . 9 5 1 
0 . 9 4 4 
0 . 9 3 9 
0 . 9 3 4 
0 . 9 29 

0 . 9 2 0 
0 . 9 1 2 
0 . 9 0 2 
0 . 8 9 4 
0 , 8 3 5 

0 , 8 7 7 
0 , 8 5 8 
0 . 8 5 6 
0 . 8 4 7 
0 . 8 3 9 

0 . 8 3 1 
0 . 8 2 2 
0 . 8 1 5 
0 . 8 0 9 
0 . 8 0 4 

0 . 8 0 0 
0 . 7 9 7 
0 . 7 9 4 
0 . 7 9 0 
0 . 7 8 5 

0 . 7 7 9 
0 . 7 1 3 
0 . 7 1 2 
0 . 7 1 1 
0 . 7 0 9 

0 . 7 C 5 
0 . 7 0 0 
0 . 6 9 4 
0 . 6 8 8 
0 . 5 8 1 

0 . 4 3 9 
0 . 4 4 8 
0 . 4 5 5 
0 . 4 6 1 
0 . 4 6 5 

0 . 4 7 0 
0 . 4 7 4 
0 . 4 7 8 
0 . 4 3 2 
0 . 4 8 5 

0 . 4 8 3 
0 , 4 90 
0 . 4 9 2 
0 , 4 9 3 
0 , 4 9 3 

A 2 

0 . 3 2 
0 . 3 2 
0 . 3 2 

0 . 3 2 
0 . 3 2 
0 . 3 2 
0 . 3 1 
0 . 3 1 

0 . 3 1 
0 . 3 1 
0 . 3 1 
0 . 3 1 
0 . 3 1 

0 . 3 0 
0 . 3 0 
0 . 3 0 
0 . 3 0 
0 . 3 0 

0 . 2 9 
0 . 2 9 
0 . 2 8 
0 . 2 9 
0 . 2 8 

0 . 2 8 
0 . 2 7 
0 . 2 7 
0 . 2 7 
0 . 2 6 

0 . 2 6 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 10 

0 . 10 
0 . 10 
0 . 10 
0 . 10 
0 . 10 

0 . 17 
0 . 17 
0 . 18 
0 . 18 
0 . 19 

0 . 19 
0 . 19 
0 . 19 
0 . 19 
0 . 19 

0 . 19 
0 . 19 
0 . 19 
0 , 19 
0 . 19 

/1 .3 

0 . 6 4 
0 . 6 4 
0 . 6 4 

0 . 6 3 
0 . 6 2 
0 . 6 2 
0 . 6 2 
0 . 6 2 

0 . 6 1 
C . 6 0 
G . 5 9 
0 . 5 8 
0 . 5 7 

0 . 5 8 
C . 5 7 
C . 5 6 
0 . 5 5 
C . 5 4 

0 . 5 4 
0 . 5 3 
0 . 5 3 
0 . 5 3 
0 . 5 2 

0 . 5 2 
0 . 5 2 
0 . 5 2 
0 . 5 2 
0 . 5 2 

0 . 5 2 
0 . 6 1 
0 - 6 1 
0 . 6 1 
0 . 6 1 

0 . 6 0 
0 . 6 0 
0 . 5 9 
0 . 5 9 
C . 5 9 

0 . 2 7 
0 . 2 8 
0 . 2 8 
0 . 2 8 
0 . 2 8 

0 . 2 8 
0 . 2 8 
0 . 2 9 
0 . 2 9 
0 . 2 9 

0 . 3 0 
0 . 3 0 
0 . 3 0 
0 . 3 0 
0 . 3 0 

/•.'.3 

2 . 0 E - 0 5 
1 . 6 E - 0 5 
1 . 4 E - 0 5 

1 . 2 F - 0 5 
1 . 4 K - 0 5 
1 . 4 E - 0 5 
1 . 3 E - 0 5 
1 . 2 E - 0 5 

1 . 4 E - 0 5 
1 , 4 E - 0 5 
1 . 5 E - 0 5 
1 . 6 E - 0 5 
1 . 8 E - 0 5 

1 . 9 E - 0 5 
2 . 1 E - 0 5 
2 . 3 E - 0 5 
2 . 4 F - 0 5 
2 . 6 F - 0 S 

2 . 8 E - 0 5 
3 . 0 E - 0 5 
3 . 2 E - 0 5 
3 . 4 E - 0 5 
3 . 6 E - 0 5 

3 . 8 F - 0 5 
4 . 1 E - 0 5 
4 . 4 E - 0 5 
4 . 7 E - 0 5 
5 . 2 E - 0 5 

5 . 8 E - 0 5 
7 . 8 E - 0 5 
8 . 1 E - 0 5 
8 . 8 E - 0 5 
9 . 6 E - 0 5 

1 . 0 E - 0 4 
1 . 1 E - 0 4 
1 . 2 E - 0 4 
1 . 4 E - 0 4 
1 . 6 E - 0 4 

3 . 0 F - 0 4 
3 . 2 E - 0 4 
3 . 4 E - 0 4 
3 . 7 f - 0 4 
4 . 0 E - 0 4 

4 . 3 F - 0 4 
4 . 7 E - 0 4 
5 . 1 F - 0 4 
5 . 5 F - 0 4 
6 . 0 E - 0 4 

6 . 5 F - 0 4 
7 . 2 E - 0 4 
7 . 9 E - 0 4 
8 . 7 E - 0 4 
9 , 6 F - 0 4 

A ,3 

0 . 0 2 8 
0 . 0 2 8 

0 . 0 2 6 
0 . 0 3 2 
0 . 0 5 0 
0 . 0 6 3 
0 . 0 7 6 

0 . 0 8 8 
0 . 100 
0 . 1 0 9 
0 . 117 
0 . 1 2 6 

0 . 1 3 2 
0 . 1 3 7 
0 . 1 4 1 
0 . 1 4 4 
0 . 1 4 8 

0 . 1 5 0 
0 . 1 5 1 
0 . 1 5 3 
0 . 1 5 5 
0 . 1 5 7 

0 . 1 5 7 
0 . 1 5 6 
0 . 1 5 5 
0 . 1 5 4 
0 . 1 5 4 

0 . 1 5 4 
n . 1 5 3 
0 . 1 5 3 
0 . 1 5 3 
0 . 1 5 3 

0 . 1 5 2 
0 . 1 5 1 
0 . 1 5 0 
0 . 1 4 9 
0 . 1 4 7 

Z 

5 B 
6 C 
7 N 
8 0 
9 F 

1 0 HE 
1 1 NA 
12 BG 
13 AL 
14 S I 

15 P 
16 S 
17 CL 
18 AR 
19 K 

2 0 CA 
2 1 SC 
2 2 T I 
2 3 V 
2 4 CR 

2 5 HN 
2 6 FE 
2 7 CO 
2 8 N I 
2 9 CO 

3 0 ZN 
31 GA 
3 2 GE 
3 3 AS 
34 SE 

3S BR 
36 KR 
3 7 RB 
38 SR 
3 9 T 

4 0 ZR 
4 1 NB 
4 2 NO 
4 3 TC 
4 4 RD 

4 5 RH 
4 6 PD 
4 7 AG 
4 8 CD 
4 9 I N 

5 0 SN 
5 1 SB 
5 2 T E 
5 3 I 
5 4 XE 

5 5 CS 
5 6 BA 
5 7 LA 
5 8 CF 
5 9 PR 

6 0 ND 
6 1 PN 
6 2 SN 
6 1 EU 
6 4 GD 
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Table 15 (continued) 

/ . 2 /2 3 

5S 
66 
6 7 
6P 
69 

7 0 
7 1 
72 
73 
74 

75 
7 6 
77 
78 
7 9 

PC 
0 1 
3 7 
33 
P4 

8 ' 
36 
H7 
3 3 
39 

9C 
a i 
92 
93 
" 4 

95 
9 f 
q? 
98 
qq 

1 00 
1C1 
1 p i 
1 0 1 
1 14 

105 
^r(, 
107 
1 f'P 
109 

TB 
DY 
HO 
FR 
T I 

YE 
ID 
PF 
TA 
H 

RE 
OS 
13 
FT 
AD 

PG 
TL 
FB 
E I 
PO 

AT 
BN 
F"̂  
EA 
AC 

TV 
PA 
11 
NP 
P 1 

A f 
C 
PK 
CF 
F = 

F I 
pr 
NT 
I ' 

0 . 9 3 8 
0 . 9 4 1 
0 . 9 4 4 
C . 9 4 7 
0 . 9 4 9 

0 . 9 5 1 
0 . 9 5 3 
C . 9 5 5 
C . 9 5 7 
0 . 9 5 3 

0 . 9 5 9 
0 . 9 6 1 
0 . O 6 2 
0 . 9 6 3 
0 . 9 t , 4 

C . 9 6 5 
0 . 9 6 6 
C . 9 6 7 
0 . 9 6 8 
0 . 9 6 f 

0 . 9 6 9 
0 . 9 f 9 
C . 9 7 f 
C . 9 7 C 
C . 9 7 1 

0 . 9 7 1 
C . 9 7 2 
0 . 9 7 2 
0 . 9 7 3 
C . 9 7 3 

r . 9 7 4 
C . 9 7 4 
C i l " 
0 . 9 7 5 
0 . 9 7 5 

0 . 9 7 6 
C . 9 7 f 
C . 9 7 6 
C . 9 7 7 
C . 9 7 7 

0 , 9 7 7 
0 . 9 7 8 
r . 9 7 f 
0 . 9 7 3 
C . 0 7 F 

0 . 0 3 3 
0 . 0 3 9 
0 . 0 9 4 
0 . 1 0 0 
C . 1 0 6 

0 . 112 
0 . 120 
0 . 1 2 3 
C . 1 3 7 
0 . 1 4 7 

0 . 1 4 4 
0 . 130 
C . 1 2 0 
0 . 1 1 4 
0 . 1 0 7 

C . 1 0 7 
0 . 107 
0 . 1 1 2 
0 . 1 1 7 
Q . 1 ? 2 

0 . 1 2 8 
0 . 1 3 4 
0 . 1 1 9 
0 . 146 
0 . 1 5 3 

0 . 1 6 1 
0 . 1 6 2 
0 . 176 
0 . 187 
C . 2 0 5 

C . 2 1 8 
0 . 2 2 3 
0 . 2 3 5 
0 . 2 4 4 
0 . 2 ' ; 3 

0 . 2 6 3 
0 . 2 7 2 
0 . 2 3 0 
0 . 2 3 2 
C . 2 9 1 

0 . 3 0 0 
0 . J IO 
r . 3 ? 0 
0 . m 
0 . 1 4 1 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 , 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 

, 167 
, 173 
, 189 
, 2 0 0 
, 2 1 1 

, 2 7 ? 
,7 34 
, 2 46 
,7 53 
, 2 7 0 

, 7 8 3 
. 2 0 5 
, 3 08 
, 3 2 1 
, 3 34 

, 3 47 
, 3 60 
, 3 7 3 

0 . 187 
0 . 401 

0 . 
0 , 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 

0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 , 
0 , 
0 . 
0 . 
0 . 

4 1 5 
4 29 
4 4 3 
4 56 
4 6 8 

4 79 
4 72 

,4 67 
4 f 6 

,4 64 

4 7 1 
, 479 
4 85 
4 90 
4':7 

5 06 
5 1 5 

,524 
5 3 ! 
5 4 4 

5':3 
5 6 2 
5 7 3 
5 P 4 
SCO 

0 . 164 
0 . 174 
0 . 132 
0 . 192 
0 . 2 0 1 

0 . 2 1 0 
0 . 2 2 0 
0 . 2 3 1 
0 . 2 4 3 
0 . 2 5 5 

0 . 268 
0 . 2 3 1 
0 . 2 3 4 
0 . 3 r 6 
0 . 3 7 0 

0 . 333 
0 . 3 4 7 
0 . ' ' 60 
0 . 173 
0 . 1 3 6 

0 . 3 9 9 
0 . 4 1 1 
0 . 4 7 4 
0 . « ? 7 
0 . 4 5 0 

0 . 4 6 3 
0 . 4 7 6 
0 . 4 19 
0 . 5 0 2 
0 . 5 1 4 

0 . 5 7 6 
1. '=19 
0 . 5 5 0 
0 . 5 6 0 
0 . ' ; 7 C 

0.579 
0.58« 
0. 596 
O.604 
0.611 

0 . 6 1 3 
0 . 6 2 4 
0 . 6 <0 
0 . 6 3 5 
0 . 6 4 0 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 , 
0 . 
0 . 
0 , 
0 . 

0 . 

r. 
0 . 
0 . 
0 . 

, 4 9 3 
. 4 9 2 
, 4 9 0 
. 4 8 7 

4 8 3 

, 4 7 3 
. 4 7 2 
. 4 6 5 
, 4 5 7 
, 4 4 7 

. 4 3 5 
, 5 5 2 
6 0 3 
6 4 0 

, 6 7 2 

, 6 9 0 
, 6 9 5 
, 6 9 6 
, 6 94 
6 8 9 

, 6 3 5 
, 6 8 2 
6 7 7 
b 7 2 

, 6 5 4 

, 6 6 0 
, 6 6 4 
, 6 5 2 
, 6 4 2 
, 6 0 5 

5 9 5 
, 5 3 7 

, 5 3 0 
5 7 3 

, 5 6 5 

. 5 5 6 
5 4 8 

, 5 4 0 
. 5 3 8 

, 5 3 1 

, 5 2 2 
, 5 1 3 
, 5 0 5 
, 4 9 7 
, 4 3 3 

0 . 19 
0 . 19 
0 . 19 
0 . 19 
0 . 19 

0 . 19 
0 . 19 
0 . 13 
0 . 18 
0 . 17 

0 . 16 
0 . 16 
0 . 15 
0 . 14 
0 . 14 

0 . 13 
0 . 13 
0 . 12 
0 . 11 
0 . 11 

0 . 10 
0 . 10 
0 . 10 
0 . 0 9 
0 . 09 

0 . 09 
0 . 0 3 
0 . 03 
0 . 07 
0 . 0 5 

0 . 0 5 
0 . 0 4 
0 . 0 4 
0 . 03 
0 . 0 3 

0 . 0 3 
0 . 0 2 
0 . 02 
0 . 01 
0 . 0 1 

0 . 0 1 

0 . 3 0 
C .30 
0 . 3 0 
0 . 3 0 
0 . 2 9 

0 . 2 9 
0 . 2 8 
0 . 2 3 
0 . 2 3 
0 . 2 3 

C .33 
0 . 3 9 
0 . 4 5 
0 . 5 0 
0 . 5 3 

0 . 5 6 
0 . 5 7 
0 . 5 8 
0 . 5 8 
0 . 5 8 

0 . 5 9 
0 . 5 8 
0 . 5 3 
0 , 5 8 
0 . 5 8 

0 . 5 7 
0 . 5 P 
C . 5 7 
C.57 
0 . 5 6 

0 . 5 5 
0 . 5 5 
C.54 
0 . 5 4 
C.64 

C .53 
0 . 5 3 
C . 5 2 
r . 5 3 
0 . 5 2 

0 . 5 1 
C.51 
C .50 
0 . 5 0 
0 . 4 9 

1 . l F - 0 3 
1 . 7 E - 0 3 
1 . 3 E - 0 1 
1 . 4 F - 0 3 
1 . 5 F - 0 3 

1 . 3 F - 0 3 
2 . 0 F - 0 3 
2 . 3 F - 0 3 
7 . 6 E - 0 3 
7 . 3 F - 0 3 

3 . 0 E - 0 3 
2 . 9 E - 0 3 
2 . 3 F - 0 3 
2 . 3 E - 0 3 
2 . 3 F - 0 3 

3 . O F - 0 3 
3 . 7 F - 0 3 
3 . 5 F - 0 3 
3 . 8 F - 0 3 
4 . 2 C - 0 3 

4 . 7 F - 9 3 
5 . 2 F - 0 3 
5 . 3 F - 0 3 
6 . 4 F - 0 3 
7 . 1 ' ' - 0 3 

7 . 3 E - 0 3 
3 . 4 E - 0 3 
9 . 7 E - 0 3 

0 . 0 1 1 
0 . 0 1 3 

0 . 0 1 4 
0 . 0 1 6 
0 . 0 1 7 
0 . 0 1 9 
0 . 0 2 1 

0 . 0 2 3 
0 . 0 7 6 
0 . 0 2 3 
0 . 0 3 0 
0 . 0 3 3 

0 . 0 3 5 
0 . 0 3 3 
0 . 0 4 2 
0 . 046 
0 . 0 5 0 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 

145 
143 
142 
140 
119 

118 
136 
115 
134 
113 

110 
128 
176 
124 
1 7 7 

120 
118 
116 
113 
111 

1 11 
110 
109 
103 
103 

103 
139 
167 
192 
193 

203 
2 0 0 
193 
197 
195 

194 
1 9 1 
139 
185 
1 3 1 

173 
174 
1 7 1 
155 
163 

6 5 
6 6 
6 7 
6 8 
6 9 

7 0 
7 1 
7 2 
7 3 
7 4 

7 5 
7 6 
7 7 
7 8 
7 9 

3 0 
8 1 
8 2 
8 3 
34 

85 
36 
8 7 
3 3 
3 9 

9 0 
9 1 
9 2 
9 3 
94 

9 5 
9 6 
9 7 
9P 
9 9 

100 
101 
102 
103 
104 

105 
106 
107 
103 
109 

TB 
DY 
HO 
EH 
TN 

YB 
LU 
HF 
TA 
W 

RF 
OS 
I R 
PT 
AD 

HG 
TL 
PB 
B I 
PO 

AT 
RN 
FR 
RA 
AC 

TH 
PA 
U 
NP 
PU 

AM 
CN 
BK 
CF 
FS 

FN 
MD 
NO 
LR 

1 i r r . 9 7 4 0 . ^ 4 0 . 5 9 8 0 . 6 4 4 0 . 4 7 7 0 . 4 3 0 . 0 5 4 0 . 153 110 
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Table 16. Fluorescence, Auger, and Coster-Kronig yields for 
light atoms in condensed matter 

(9.0 E-5 = 9.0 X 10"5) 

K shell L2 subshell 

z 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

""K 

9.0 E-5 

3.3 E-4 

7.0 E-4 

1.4 E-3 

3.1 E-3 

5.8 E-3 

9.2 E-3 

(0.016) 

0.021 

0.028 

0.036 

0.048 

0.061 

"K 

1.000 

1.000 

1.000 

0.999 

0.997 

0.994 

0.991 

(0.984) 

0.979 

0.972 

0.964 

0.952 

0.939 

Z 

22 

23 

24 

25 

26 

27 

28 

29 

30 

0)2 

8.3 

1.2 

1.6 

2.1 

2.4 

3.0 

3.5 

4.1 

9.0 

E-4^ 

E-3^ 

E-3^ 

E-3 

E-3 

E-3 

E-3 

E-3 

E-3 

a2 

0.54^ 

0.49^ 

0.44^ 

0.42 

0.39 

0.39 

0.38 

0.38 

0.71 

f2,3 

0.46' 

0.51' 

0.56' 

0.58 

0.61 

0.61 

0.62 

0.62 

0.28 

X-shell values are based primarily on experimental determinations 
of cô . L2~sbell values take into account the rates of L2-L2 M^ 5 
Coster-Kronig transitions, which are energetically favored in the indi­
cated range. 

Assuming the transition 2pi/2-2p3/23(i is allowed also for Z = 22 
to 24. 
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Table 17. Fractional fluorescence yields a),F,y for major AT and L \ rays and hole transfer yield F, 3 

From Tables 13 to 15. Definition: F, 3 =/ , 3 +/',^3 +/i ,2/2,3. 
Table columns arranged for ready use in Eqs. 3 to 6. 

z 

5 B 
6 C 
7 N 
8 0 
9 F 

10 NE 
11 NA 
12 MG 
13 * I , 
14 SI 

15 P 
16 S 
17 CL 
18 AH 
19 K 

20 CA 
21 SC 
22 T I 
23 V 
2H CR 

25 B» 
26 FE 
27 CO 
28 NI 
29 cn 

30 ZN 
31 GA 
32 GE 
3 3 AS 
34 SE 

35 BH 
36 KR 
37 BE 
38 SB 
39 T 

40 ZR 
Ul NB 
4 2 no 
4 3 TC 
44 BU 

45 BH 
46 PD 
47 AG 
48 CD 
49 IN 

50 SN 
51 SB 
52 TE 
53 I 
54 XE 

55 CS 
56 BA 
57 LA 
58 CE 
59 PR 

" A T ^ A T a , 

0 .001 
0 . 0 0 2 
0 .003 
0 .006 
0 .009 

0 . 0 1 2 
0 .015 
0 .020 
0 .026 
0.03 2 

0.04 0 
0 .049 
0 .05 9 
0 . 0 7 1 
0 .083 

0 .096 
0 .110 
0 .125 
0 .142 
0 .161 

0 .179 
0 .198 
0 .217 
0 .235 
0 .256 

0 .274 
0 .292 
0 .307 
0 . 3 2 1 
0 .334 

0 .34 8 
0 .361 
0 .373 
0 .384 
0 .391 

0 . 4 0 2 
0 .410 
0 .419 
0 . 4 2 5 
0 . 4 3 1 

0 .43 8 
0 .443 
0 . 4 4 8 
0 . 4 5 2 
0 .456 

0 . 4 5 9 
0 .462 
0 .463 
0 .465 
0 . 4 6 8 

0 .470 
0 . 4 7 0 
0 .472 
0 .473 
0 .474 

"Ar/^A:a,,2 

0 . 0 0 2 
0 .003 
0 .005 
0 .008 
0 .013 

0 .018 
0 .023 
0 .030 
0 .038 
0 .049 

0 .060 
0 .073 
0 .089 
0 . 106 
0 . 125 

0 .144 
0 . 166 
0 . 188 
0 .214 
0 .243 

0 . 2 7 1 
0 .298 
0 .3 27 
0 .356 
0 .387 

0 .415 
0 . 4 4 2 
0 .465 
0 .486 
0 . 5 0 7 

0 .529 
0 .548 
0 .566 
0 .583 
0 .595 

0 .613 
0 .625 
0 .639 
0 .648 
0 .658 

0 . 6 6 9 
0 .677 
0 .685 
0 . 6 9 2 
0 .6 99 

0 .705 
0 .709 
0 .712 
0 .716 
0 .720 

0 .724 
0 .725 
0 .728 
0 . 7 3 1 
0 .734 

" l ^ i ( 3 3 

0 .001 
0 .001 
0 .031 
0 . 0 0 1 
0 . 0 0 1 

0 .00 1 
0 . 0 0 1 
0 . 0 3 1 
0 .00 2 
0 . 002 

0 .00 2 
0 .032 
0 .003 
3 .03 3 
3 .033 

0 .004 
0 .00 5 
0 .035 
3 .035 
0 .00 6 

0 .00 7 
0 .007 
0 .008 
0 . 0 0 9 
0 .010 

3 .019 
0 .019 
0 .020 
3 . 0 2 1 
0 .02 2 

0 .023 
0 .02 4 
0 .025 
0 .027 
0 .02 8 

^iFie, 

0 . 0 0 1 
0 . 0 0 2 
0 .003 

0 .004 
0 .006 
0 .007 
0 . 0 0 8 
0 .009 

0 .010 
0 . 0 1 1 
0 . 0 1 2 
0 .013 
0 .015 

0 . 0 1 7 
0 .019 
0 . 0 2 1 
0 .023 
0 .025 

0 .027 
0 .029 
0 .032 
0 .034 
0 .036 

0 .039 
0 .042 
0 .045 
0 .049 
0 .053 

0 ,056 
0 .059 
0 . 0 6 2 
0 .066 
0 .069 

0 . 0 7 5 
0.07O 
0 .085 
0 . 0 9 1 
0 .096 

h,3 

0. 02 8 
0. 02 8 

0.02 5 
0 .032 
0 .050 
0.05 3 
0.076 

0. 088 
0. 100 
0. 109 
0 . 117 
0. 126 

0 . 132 
0. 137 
0. 141 
0 . 144 
0. 143 

0. 150 
0. 151 
0. 153 
0. 155 
0 . 157 

0 . 157 
0. 155 
0 . 155 
0 . 154 
0. 154 

0 . 154 
0. 153 
0 . 153 
0 . 153 
0. 153 

<^3FLa, 

0 . 0 0 1 
0 .00 2 
0 . 0 0 3 

0 .004 
0 . 0 0 5 
0 . 0 0 6 
0 . 0 0 8 
0 . 0 0 9 

0 . 0 1 0 
0 . 0 1 1 
0 . 0 1 3 
0 . 0 1 4 
0 .015 

0 . 0 1 7 
0 . 0 1 9 
0 . 0 2 1 
0 . 0 2 2 
0 . 0 2 4 

0 . 0 2 6 
0 .02 8 
0 . 0 3 1 
0 . 0 3 3 
0 . 0 3 5 

0 . 0 3 7 
0 . 0 3 9 
0 . 0 4 1 
0 . 0 4 3 
0 . 0 4 6 

0 . 0 4 9 
0 . 0 5 2 
0 . 0 5 6 
0 . 0 5 9 
0 .063 

0 , 0 6 7 
0 . 0 7 1 
0 .076 
0 . 0 8 1 
0 .086 

^ 1 , 3 

0 .640 
0 .640 
0 .640 

0 .630 
0 .620 
0 .620 
0 . 6 2 0 
0 .620 

0 .610 
0 .600 
0 .590 
0 .580 
0 .570 

0 .580 
0 .570 
0 .560 
0 . 5 5 8 
0 .548 

0 .548 
0 .539 
0.544 
0 .548 
0 . 5 4 1 

0 .545 
0 .547 
0 .549 
0 .552 
0 .553 

0 .554 
0 .624 
0 .624 
0 .624 
0 .625 

0 .615 
0 .615 
0 .605 
0 .606 
0 .606 

0 .297 
0 .307 
0 .308 
0 .308 
0 .310 

0 .310 
0 .310 
0 .320 
0 .320 
0 .320 

z 

5 B 
6 C 
7 N 
8 0 
9 F 

10 NE 
11 NA 
12 .1G 
13 AL 
14 SI 

15 P 
16 S 
17 CL 
18 AS 
19 K 

20 CA 
21 SC 
22 T I 
23 V 
24 CR 

25 HN 
26 FE 
27 CO 
28 NT 
29 CO 

30 ZN 
31 GA 
32 GE 
33 AS 
34 SE 

35 BB 
36 K8 
37 RB 
38 SR 
39 Y 

40 ZR 
41 NB 
42 MO 
4 3 TC 
4 4 Rtl 

45 RH 
46 PD 
47 AG 
48 CD 
49 I N 

50 SN 
51 SB 
52 TE 
53 I 
54 XE 

55 CS 
56 BA 
57 LA 
58 CE 
59 PR 
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Table 17 (continued) 

z 

50 
6 1 
6 2 
6 3 
64 

65 
66 
6 7 
68 
69 

7 0 
7 1 
7 2 
73 
74 

7 5 
76 
77 
7 8 
7 9 

80 
8 1 
82 
83 
84 

85 
86 
87 
88 
89 

90 
9 1 
9 2 
9 3 
94 

95 
96 
97 
93 
9 9 

100 
1 0 1 
102 
103 
104 

105 
106 
107 
108 
109 

110 

ND 
PN 
SM 
PIl 
GD 

TB 
DY 
HO 
ER 
TH 

YB 
LU 
HF 
TA 
H 

RE 
OS 
I R 
PT 
AU 

HG 
TL 
PB 
B I 
PO 

AT 
RN 
FR 
RA 
AC 

TH 
PA 
D 
NP 
PU 

API 
CM 
BK 
CF 
ES 

FH 
HD 
NO 
LR 

^K^Ku, 

0 . 4 7 6 
0 . 4 7 6 
0 . 4 7 7 
0 . 4 7 8 
0 . 4 7 8 

0 . 4 7 9 
0 . 4 7 9 
0 . 4 8 0 
0 . 4 8 0 
0 . 4 8 0 

0 . 4 3 0 
0 . 4 8 0 
0 . 4 8 0 
0 . 4 8 0 
0 . 4 7 9 

0 . 4 7 7 
0 . 4 7 7 
0 . 4 7 7 
0 . 4 7 6 
0 . 4 7 S 

0 . 4 7 5 
0 . 4 7 4 
0 . 4 7 3 
0 . 4 7 2 
0 , 4 7 1 

0 . 4 6 9 
0 . 4 6 8 
0 . 4 6 7 
0 . 4 6 6 
0 . 4 6 5 

0 . 4 6 3 
0 . 4 6 3 
0 . 4 6 1 
0 . 4 6 0 
0 . 4 5 9 

0 . 4 5 8 
0 . 4 5 7 
0 . 4 5 5 
0 . 4 5 4 
0 . 4 5 3 

0 . 4 5 2 
0 . 4 5 0 
0 . 4 4 9 
0 . 4 4 8 
0 . 4 4 6 

(^KFKat_2 

0 . 7 3 7 
0 . 7 3 9 
0 . 7 4 1 
0 . 7 4 3 
0 . 7 4 4 

0 . 7 4 6 
0 . 7 4 7 
0 . 7 4 9 
0 . 7 5 1 
0 . 7 5 2 

0 . 7 5 3 
0 . 7 5 3 
0 . 7 5 4 
0 . 7 5 5 
0 , 7 5 4 

0 . 7 5 3 
0 . 7 5 4 
0 . 7 5 4 
0 , 7 5 5 
0 . 7 5 5 

0 . 7 5 5 
0 , 7 5 4 
0 . 7 5 4 
0 . 7 5 4 
0 . 7 5 4 

0 . 7 5 3 
0 . 7 5 2 
0 . 7 5 1 
0 . 7 5 1 
0 . 7 5 1 

0 . 7 5 0 
0 . 7 5 0 
0 . 7 4 9 
0 . 7 4 9 
0 . 7 4 9 

0 . 7 4 9 
0 . 7 4 8 
0 . 7 4 8 
0 . 7 4 8 
0 . 7 4 7 

0 . 7 4 7 
0 . 7 4 7 
0 . 7 4 6 
0 . 7 4 7 
0 . 7 4 6 

^\Pifi, 

0 . 0 2 9 
0 . 030 
0 . 0 3 2 
0 . 0 3 4 
0 . 0 3 5 

0 . 0 3 7 
0 . 0 3 9 
0 . 0 4 1 
0 . 0 4 3 
3 . 0 4 5 

0 . 04 8 
0 . 0 5 1 
3 . 0 5 3 
0 . 0 5 5 
0 . 0 6 0 

0 . 0 5 8 
0 . 0 5 2 
0 . 0 4 7 
0 . 04 4 
0 . 0 4 1 

0 . 0 4 0 
0 . 0 4 0 
0 , 0 4 1 
0 . 0 4 2 
0 . 0 4 3 

0 . 0 4 5 
0 . 0 4 6 
0 . 04 7 
0 . 0 4 8 
0 . 0 4 9 

0 . 0 5 1 
0 . 0 5 0 
3 . 0 5 3 
0 . 0 5 5 
0 . 05 9 

0 . 0 5 2 
3 . 0 5 3 
0 . 0 5 3 
0 . 0 5 3 
0 . 0 5 4 

0 . 0 5 4 
0 . 05 4 
0 . 0 5 4 
0 . 0 5 2 
0 . 0 6 2 

'^iFifii 

0 . 1 0 2 
0 . 108 
0 . 115 
0 . 1 2 2 
0 . 129 

0 . 137 
0 . 1 4 6 
0 . 1 5 5 
0 . 164 
0 . 173 

0 . 181 
0 . 1 9 1 
0 . 199 
0 . 2 0 9 
0 . 2 1 7 

0 . 2 2 7 
0 . 2 3 5 
0 . 2 4 4 
0 . 2 5 4 
0 . 2 6 3 

0 . 2 7 3 
0 . 2 8 2 
0 . 2 9 1 
0 . 3 0 1 

0. no 

0 . 3 2 0 
0 . 3 3 0 
0 . 3 3 9 
0 . 348 
0 . 3 5 6 

0 . 3 6 3 
0 . 3 5 7 
0 . 35? 
0 . 3 5 0 
0 . 3 4 8 

0 . 3 5 2 
0 . 3 5 7 
0 . 360 
0 . 3 6 3 
0 . 3 6 8 

0 . 3 7 3 
0 . 3 7 9 
0 . 3 8 4 
0 . 390 
0 . 3 9 7 

0 . 4 0 2 
0 . 4 0 8 
0 . 4 1 4 
0 . 4 2 1 
0 . 4 2 4 

0 . 4 2 8 

/2,3 

0 . 152 
0 . 151 
0 . 15 0 
0. 14 9 
0 . 147 

0 . 145 
0 . 14 3 
0 . 1 4 2 
0 . 140 
0 . 139 

0 . 138 
0 . 136 
0 . 135 
0 . 134 
0 . 13 3 

0 . 130 
0 . 128 
0 . 126 
0 . 124 
0 . 122 

0 . 120 
0 . 118 
0 . 116 
0 . 113 
0 . 11 1 

0 . 11 1 
0 . 110 
0 . 109 
0 . 108 
0 . 108 

0 . 108 
0 . 139 
0 . 157 
0 . 192 
0 . 198 

0 . 2 0 3 
0 . 2 0 0 
0 . 198 
0 . 197 
0 . 195 

0 . 194 
0 . 191 
0 . 189 
0 . 185 
0 . 181 

0 . 178 
0 . 174 
0 . 171 
0 . 165 
0 . 163 

0 . 158 

"3^Z .C , 

0 , 0 9 2 
0 , 0 9 7 
0 . 1 0 1 
0 . 1 0 7 
0 . 1 1 3 

0 . 119 
0 . 1 2 6 
0 . 1 3 2 
0 . 139 
0 . 146 

0 . 1 5 2 
0 . 1 5 9 
0 . 166 
0 . 174 
0 . 1 8 2 

0 , 1 9 1 
0 . 199 
0 . 2 0 7 
0 . 2 1 5 
0 . 2 2 4 

0 . 2 3 2 
0 . 2 4 1 
0 . 2 4 9 
0 . 2 5 7 
0 . 2 6 5 

0 . 2 7 3 
0 . 2 8 0 
0 . 2 8 7 
0 , 2 9 5 
0 , 3 0 2 

0 . 310 
0 , 3 1 3 
0 . 3 2 6 
0 . 333 
0 , 3 4 0 

0 , 3 4 7 
0 . 3 5 5 
0 . 36 1 
0 . 3 6 6 
0 . 3 7 2 

0 . 3 7 7 
0 . 3 8 2 
0 . 3 8 6 
0 . 3 9 0 
0 . 3 9 3 

0 . 3 9 6 
0 . 3 9 9 
0 . 4 0 1 
0 . 4 0 3 
0 . 4 0 4 

0 . 4 0 5 

/^l 3 

0 . 3 3 0 
0 . 3 2 9 
0 . 3 2 9 
0 . 3 2 9 
0 . 3 2 9 

0 . 3 2 9 
0 . 3 2 8 
0 . 3 2 8 
0 . 3 2 8 
0 . 3 1 8 

0 . 3 1 8 
0 . 3 0 8 
0 . 3 0 7 
0 . 3 0 7 
0 , 3 0 5 

0 . 3 5 4 
0 . 4 1 3 
0 . 4 7 2 
0 . 5 2 0 
0 . 5 5 0 

0 . 5 7 9 
0 . 5 8 9 
0 . 5 9 7 
0 . 5 9 6 
0 . 5 9 6 

0 . 6 0 6 
0 . 5 9 6 
0 . 5 9 7 
0 . 5 9 5 
0 . 5 9 7 

0 . 5 8 8 
0 . 6 0 0 
0 . 5 9 3 
0 . 5 9 4 
0 . 5 8 3 

0 . 5 7 4 
0 . 5 7 4 
0 . 5 6 5 
0 . 5 6 5 
0 . 5 6 7 

0 . 5 5 9 
0 . 5 6 0 
0 . 5 5 2 
0 . 5 6 2 
0 . 5 5 5 

0 . 5 4 7 
0 . 5 4 8 
0 . 5 4 2 
0 . 5 4 6 
0 . 5 4 0 

0 . 5 3 4 

Z 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
7 1 
7? 
73 
74 

75 
7 6 
7 7 
78 
7 9 

80 
8 1 
82 
83 
84 

85 
86 
87 
88 
89 

90 
9 1 
92 
93 
94 

95 
96 
97 
98 
99 

1 0 0 
101 
102 
103 
104 

105 
106 
107 
108 
109 

110 

ND 
PM 
SH 
EU 
GD 

TB 
DY 
HO 
ER 
TH 

YB 
LU 
HF 
TA 
H 

GS 
OS 
TR 
PT 
At] 

HG 
TL 
PB 
B I 
PO 

AT 
PN 
FR 
RA 
AC 

TH 
PA 
U 
NP 
PO 

AH 
CH 
BK 
CF 
E3 

FH 
MD 
NO 
LR 



128 

Table 18. Effective fluorescence yieldsfor L^ and Lj subshells 

Definitions: v^ =oj , + coj/i .2 + <^3(/i ,3+/ ' i . 3 + / i ,2/2,3), and Cj = cjj + c j j / j . j . See also ref. 3. 

1 0 
11 
12 
1 3 
1U 

15 
16 
1 7 
1 8 
1 9 

2 0 
2 1 
2 2 
2 3 

2a 
2 5 
2 6 
2 7 
2 8 
2 9 

3 0 
3 1 
3 2 
3 3 
3i» 

3 5 
3 6 
3 7 
3 8 
3 9 

UO 
4 1 
4 2 
4 3 
4 4 

4 5 
4 6 
4 7 
4 8 
4 9 

z 

NE 
NA 
KG 
AL 
S I 

P 
S 
CL 
AP 
K 

CA 
SC 
T I 
V 
CR 

HN 
FE 
CO 
NI 
CO 

ZN 
r,A 
GE 
AS 
SE 

EB 
KB 
RB 
SR 
Y 

2B 
NE 
« 0 
TO 
RU 

BH 
PD 
AG 
CD 
I N 

1, 
7 
3. 

3, 
3, 
3 
3 , 
4 , 

6 , 
1 
1. 
2 . 
4 . 

5 . 
6 , 
7 , 
9 , 

" 1 

, 2 R - 0 3 
, 5 E - C 4 
. 9 E - 0 4 

. 3 E - 0 4 

. 2 F - 0 4 

. 5 E - 0 4 

. 8 E - 0 4 

. 9 ? ; - n 4 

. 1 E - 0 4 

. 2 E - 0 3 

. 8 E - 0 3 

. 9 E - 0 3 
, 0 F - C 3 

. 2 E - C 3 

. 5 E - C 3 

. 8 E - 0 3 

. 2 E - 0 3 
0 . 0 1 1 

0 . 0 1 2 
0 . 0 1 3 
0 . 0 1 4 
0 . 0 1 5 
0 . 0 1 7 

0 . 0 2 0 
0 . 0 2 2 
0 . 0 2 4 
0 . 0 2 6 
0 . 0 2 8 

0 . 0 3 1 
0 . 0 3 4 
0 . 0 36 
0 . 0 4 0 
0 . 0 4 3 

0 . 0 4 6 
0 . 0 4 9 
0 . 0 5 3 
0 . 0 5 8 
0 . 0 6 2 

1 
7 
3 

3 
2 
2 
2 
2 

3 
8. 
1 
2 
3 

5 
6 
7 

a 

" 2 

. 2 E - 0 3 
. 5 E - 0 4 
. 7 F - 0 4 

. 1 E - 0 4 

. 6 K - 0 4 

. 4 E - 0 4 

. 2 E - 0 4 

. 7 E - 0 4 

. 3 E - 0 4 

. 4 E - 0 4 

. 5 E - 0 3 

. 6 E - 0 3 

. 7 E - 0 3 

. O E - 0 3 

. 3 E - 0 3 

. 7 E - 0 3 

. 9 E - 0 3 
0 . 0 1 0 

0 . 0 1 1 
0 . 0 1 2 
0 . 0 1 4 
0 . 0 15 
0 . 0 1 7 

0 . 0 2 0 
0 . 0 2 2 
0 . 0 2 5 
0 . 0 27 
0 . 0 3 0 

0 . 0 3 2 
0 . 0 3 6 
0 . 0 3 9 
0 . 0 4 3 
0 . 0 4 6 

0 . 0 5 0 
0 . 0 5 4 
0 . 0 5 9 
0 . 0 65 
0 . 0 70 

Z 

5 0 
51 
5 2 
5 3 
5 4 

5 5 
5 6 
5 7 
5 8 
5 9 

6 0 
6 1 
6 2 
6 3 
6 4 

6 5 
6 6 
6 7 
6 8 
6 9 

7 0 
71 
7 2 
7 3 
7 4 

7 5 
7 6 
7 7 
7 8 
7 9 

8 0 
8 1 
3 2 
8 3 
8 4 

8 5 
8 6 
8 7 
8 8 
8 9 

SN 
SB 
TE 
I 
XS 

cs 
BA 
lA 
CE 
PR 

ND 
PM 

sn 
EtJ 
GD 

?H 
DT 
HO 
ER 
TH 

YB 
i n 
HF 
TA 
W 

RE 
OS 
IH 
PT 
AU 

HG 
TL 
PB 
B I 
FO 

AT 
RN 
FR 
RA 
AC 

" 1 

0 . 0 6 7 
0 . 0 7 2 
0 . 0 7 7 
0 . 0 8 3 
0 . 0 8 8 

0 . 0 9 4 
0 . 1 0 0 
0 . 1 0 8 
0 . 1 1 4 
0 . 1 2 1 

0 . 1 2 9 
0 . 1 3 5 
0 . 1 4 3 
0 . 1 5 2 
0 . 1 6 0 

0 . 1 6 9 
0 . 1 8 0 
0 . 1 9 0 
0 , 2 0 1 
0 . 2 1 0 

0 . 2 2 1 
0 . 2 3 2 
0 . 2 4 3 
0 . 2 5 8 
0 . 2 7 1 

0 . 2 3 4 
0 . 2 9 3 
0 . 3 0 5 
0 . 3 1 8 
0 . 3 3 0 

0 . 3 4 5 
0 . 3 5 8 
0 . 3 7 2 
0 . 3 8 2 
0 . 3 9 6 

0 . 4 1 1 
0 . 4 2 2 
0 . 4 3 6 
0 . 4 4 8 
0 . 4 6 4 

"1 

0 . 0 7 5 
0 . 0 8 0 
0 . 0 8 5 
0 . 0 9 1 
0 . 0 9 6 

0 . 1 0 4 
0 . 1 1 1 
0 . 1 1 9 
0 . 1 2 7 
0 . 1 3 5 

0 . 1 4 3 
0 . 1 5 2 
0 . 1 6 1 
0 . 1 7 1 
0 . 1 8 1 

0 . 1 9 1 
0 . 2 0 3 
0 . 2 1 5 
0 . 2 2 7 
0 . 2 3 9 

0 . 2 5 1 
0 . 2 6 4 
0 . 2 7 7 
0 . 2 9 1 
0 . 3 0 4 

0 . 3 1 8 
0 , 3 3 1 
0 . 3 4 5 
0 . 3 5 9 
0 . 3 7 3 

0 . 3 8 7 
0 . 4 0 1 
0 . U 1 5 
0 . 4 2 9 
0 . 4 4 4 

0 . 4 5 9 
0 . 4 7 4 
0 . 4 8 9 
0 . 5 0 3 
0 . 5 1 7 

Z 

9 0 
91 
9 2 
9 3 
9 4 

9 5 
9 6 
9 7 
9 8 
9 9 

1 0 0 
1 0 1 
1 0 2 
1 0 3 
1 0 4 

1 0 5 
1 0 6 
1 0 7 
1 0 8 
1 0 9 

1 1 0 

TH 
PA 
0 
SP 
PU 

AN 

cn 
BK 
CF 
E S 

FM 
HD 
NO 
LB 

"x 

0 . 4 7 6 
0 . 4 8 5 
0 . 5 0 3 
0 , 5 1 8 
0 , 5 2 8 

0 . 5 4 4 
0 . 5 5 7 
0 . 5 6 6 
0 . 5 7 5 
0 . 5 9 1 

0 . 6 0 2 
0 . 6 1 1 
0 . 6 1 9 
0 . 6 2 7 
0 . 6 3 5 

0 . 6 4 3 
0 . 6 5 2 
0 . 6 6 1 
0 . 6 7 8 
0 . 6 8 9 

0 . 6 9 8 

vi 

0 , 5 2 9 
0 . 5 3 8 
0 , 5 4 9 
0 , 5 6 2 
0 . 5 6 6 

0 . 5 7 8 
0 . 5 8 7 
0 . 5 9 4 
0 . 6 0 0 
0 . 6 0 9 

0 . 6 1 8 
0 . 6 2 7 
0 . 6 3 7 
0 . 6 4 5 
0 , 6 5 5 

0 . 6 6 3 
0 . 6 7 1 
0 , 6 8 1 
0 , 6 8 9 
0 , 6 9 4 

0 , 7 0 0 
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Table 19. Average fluorescence yield for L shell of the elements Z = 28(4)100 

Definition w^ = (0^ ,1 ' , + O^JK^ + OLa'^s)/"/, 
Values are calculated for photon energies just above the L j edge and just below the K edge 

Effective fluorescence yields I'l, i'2' ^"d " 3 ^re given for comparison See also Tables 15 and 18 

z 

28 
32 
36 
40 

44 
43 
52 
56 
60 

64 
68 
72 
76 
80 

84 
88 
92 
96 

100 

NI 
GE 
KR 
ZR 

RU 
CD 
TE 
BA 
ND 

GD 
ER 
HF 
OS 
HG 

PO 
RA 
0 
C« 
FB 

£ • / . , 

1 . 0 1 
1 . 4 1 
1 . 9 2 
2 . 5 3 

3 . 2 3 
4 . 0 0 
4 . 9 5 
6 . 0 0 
7 . 1 4 

8 . 4 1 
9 . 7 9 

1 1 , 3 3 
1 3 . 0 4 
1 4 . 9 4 

1 7 . 0 5 
1 9 . 3 9 
2 1 . 9 5 
2 4 . 7 7 
2 7 . 8 9 

<^L 

9 . 1 5 E - 0 3 
1 . 4 5 E - 0 2 
2 . 2 0 E - 0 2 
3 . 1 4 E - 0 2 

4 . 4 0 E - 0 2 
5 . 8 8 E - 0 2 
7 . 7 9 E - 0 2 
1 . 0 2 E - 0 1 
1 . 3 1 E - 0 1 

1 . 6 4 E - 0 1 
2 . 0 4 E - 0 1 
2 , 4 8 E - 0 1 
2 . 9 9 E - 0 1 
3 . 5 3 E - 0 1 

4 . 0 7 E - 0 1 
a . 6 2 E - 0 1 
5 . 1 2 E - 0 1 
5 . 5 9 E - 0 1 
5 . 9 B E - 0 1 

EK 

3 . 3 6 
11 . 14 
1 4 . 3 8 
1 3 . 0 9 

2 2 . 2 4 
2 6 . 8 8 
3 2 . 0 3 
3 7 . 7 1 
4 3 . 9 1 

5 3 . 6 6 
5 7 . 9 9 
6 5 . 9 6 
7 4 . 6 2 
8 3 . 9 9 

9 4 . 1 5 
1 0 5 . 1 7 
1 1 7 . 1 0 
1 3 0 . 0 3 
1 4 4 . 0 9 

" t 

9 . 1 6 E - 0 3 
1 . 4 4 E - 0 2 
2 . 1 3 E - 0 2 
3 . 1 3 E - 0 2 

4 . 3 5 E - 0 2 
5 . 8 4 E - 0 2 
7 . 7 8 E - 0 2 
1 . 0 1 E - 0 1 
1 . 3 1 E - 0 1 

1 . 6 3 E - 0 1 
2 . 0 4 E - 0 1 
2 . 4 8 E - 0 1 
2 . 9 9 E - 0 1 
3 . 5 2 E - 0 1 

4 . 0 6 E - 0 1 
4 . 6 1 E - 0 1 
5 . 14E-01 
5 . 6 2 E - 0 1 
6 . 0 2 E - 0 1 

" 1 

9 . 1 7 E - 0 3 
1 . 4 2 R - 0 2 
2 . 1 5 E - 0 2 
3 . 1 3 E - 0 2 

4 . 2 9 B - 0 2 
5 . 7 5 E - 0 2 
7 . 7 1 E - 0 2 
1 . 0 0 E - 0 1 
1 . 2 9 E - 0 1 

1 . 6 0 E - 0 1 
2 . 0 1 E - 0 1 
2 , 4 3 E - 0 1 
2 , 9 3 E - 0 1 
3 , 4 5 E - 0 1 

3 , 9 6 E - 0 1 
4 . 4 8 E - 0 1 
5 . 0 3 E - 0 1 
5 . 5 7 E - 0 1 
6 . 0 2 E - 0 1 

"2 

8 , 8 6 E - 0 3 
1 , 3 7 E - 0 2 
2 . 2 2 E - 0 2 
3 , 2 1 E - 0 2 

4 , 6 4 E - 0 2 
6 , 4 7 E - 0 2 
8 , 5 5 E - 0 2 
1 , 1 1 E - 0 1 
1 . 4 3 E - 0 1 

1 , 8 1 E - 0 1 
2 , 2 7 E - 0 1 
2 , 7 7 E - 0 1 
3 , 3 1 E - 0 1 
3 , 8 7 E - 0 1 

4 . 4 4 E - 0 1 
5 , 0 3 E - 0 1 
5 , 4 9 E - 0 1 
5 , 8 7 E - 0 1 
6 . 1 8 E - 0 1 

C03 

9 . 3 0 E - 0 3 
1 . 5 0 E - 0 2 
2 . 2 0 E - 0 2 
3 . 1 0 E - 0 2 

4 . 3 0 E - 0 2 
5 . 6 0 E - 0 2 
7 . 4 0 E - 0 2 
9 . 7 0 R - 0 2 
1 . 2 5 E - 0 1 

1 . 5 5 E - 0 1 
1 . 9 2 E - 0 1 
2 . 3 1 E - 0 1 
2 . 8 1 E - 0 1 
3 . 3 3 E - 0 1 

3 . 8 6 F - 0 1 
4 . 3 7 F - 0 1 
4 . 8 9 E - 0 1 
5 . 3 9 E - 0 1 
5 . 7 9 E - 0 1 

ORNL-DWG 77-19037 

13 

50 60 70 80 

Atomic Number Z 

Fig. 34. Average fluorescence yield for L shell calculated for 
photoionization Just above the L\ absorption edge. Note, however, that 
the average fluorescence yield is insensitive to the initial hole 
distribution as shown in Table 19. 
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Table 20. Total /.-shell x-ray fluorescence cross sections 

Values are in barns/atom; photon energy is in keV. Energy range between L-^ and K absorption edges is covered. 
From refs. 2 and 3. This cross section is defined as o-p^R = Oi^^Vi + O/.ji'j + 02,3^3. 

hv OT,R ^^ ^T.R h^ ^T,R ^^ '^T.R ^^ ^T,R 

no z - ^2 

1.00 4.30E 01 

1.29 2 . 15E 01 

AL Z = 13 

1.0c 3.e2E 01 
1.50 1.28E 01 

1.5b 1 . 18E 01 

SI Z = 1« 

1 . 0 0 2 .67K 01 
1 . 5 0 9 .C8E 00 

1 . 8 3 5 . 3 2 E 00 

F Z = 15 

1 .00 2 . 5 7 E 01 
1 . 5 0 1 .02E 0 1 
2 . 0 0 U.67E 00 
2 . 13 3.SUE 00 

S Z = 16 
1.00 3.«1E 01 
1.50 1 . 18E 01 
2 . 0 0 5.51E 00 
2.U5 3 . 18E 00 

CL Z = 17 

1.00 l t .25F 01 
1.50 1.51E 01 
2 . 0 0 7 . 13E 00 
2.8C 2.<;iE 00 

SR 7 = 18 

1 .00 
1 .50 
2 . 0 0 
3 . 0 0 
3 . 1 7 

K Z 

1 . 0 0 
1 .50 
2 . 0 0 
3 . 0 0 
3 . 5 8 

CA Z 

1 . 0 0 
1 .50 
2 . 0 c 
3 . 0 0 
tt.UO 
U . 0 1 

SC Z 

5 . 2 3F 
1 .91E 
9 .1 t tE 
3 . 1 7E 
2 . 7 3 E 

= 19 

7.?UE 
2 . 9 2 E 
I . U I E 
U.92E 
3 .C9E 

= 20 

1 .17E 
a . 3 5 E 
2 . H E 
7 .U2E 
3 . « 8 E 
3 . a 5 E 

= 21 

01 
01 
00 
OC 
00 

01 
0 1 
01 
OC 
00 

02 
01 
01 
00 
00 
OC 

1.00 3.21E 02 
1.50 1.16E 02 
2 .0 0 5 . 5 3E 0 1 
3 .0 0 1.90E 0 1 

SC Z = 21 

4 . 0 0 e . 7 6 E 00 
4 .U6 6 . 5 1 F 00 

TI Z = 22 

1 .00 
1 .50 
2 . 0 0 
3 . 0 0 
U.OO 
« .9 i l 

6 . 5 7 E 
2 . 3 7 F 
1 .12F 
3 . 8 1 E 
1 .75F 
9 . 8 7 E 

02 
02 
02 
01 
01 
00 

V Z = 23 

1.00 
1.50 
2 .00 
3.00 
U.OO 
5.00 
5 . 4 1 

1.31E 
U.73E 
2.24E 
7.57F 
3.46F 
1.87E 
1.48F 

03 
02 
0 2 
01 
0 1 
0 1 
0 1 

CR Z = 24 

1.00 
1.50 
2 .00 
3.00 
4 .00 
5 .00 
5 .95 

2.15F 
7.82F 
3.71F 
1.26F 
5.73E 
3 . i n E 
1.91F 

03 
0 2 
02 
0 2 
01 
0 1 
0 1 

MN Z = 25 

1 .00 
1.50 
2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
6 . 5 0 

3 . 3 2 " 
1 .22F 
5 . 8 IF 
1 .98F 
9 . 0 1 E 
U.88F 
2 .9UF 
2 .3UF 

03 
0 3 
02 
02 
01 
01 
0 1 
01 

FE Z = 26 

1 .00 
1 .50 
2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
7 , 0 8 

U.7UE 
1 .77F 
8.U6E 
2 . 8 9 F 
1 .32F 
7 .1UF 
U.30F 
2 . 7 1 F 

03 
03 
02 
02 
02 
01 
01 
01 

CO Z = 27 

1 .00 
1 .50 
2 - 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
7 . 6 7 

6 . 5 6 F 
2 . 4 8 F 
1. 19F 
U .07F 
1.87F 
1 .01F 
6 . 0 9 F 
3 . 0 5 F 

03 
03 
03 
02 
02 
02 
0 1 
01 

NI Z 

1 . 0 0 
1 . 0 1 
1 . 0 1 
1 . 5 0 
2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
3 . 0 0 
8 . 2 9 

CO Z 

1 . 0 0 
1 . 0 8 
1.C9 
1 .50 
2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 
8 . 9 } 

ZN Z 

1 . 0 3 
1 . 0 5 
1 .06 
1 . 1 8 
1 .19 
1 .50 
2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 
9 . 6 1 

fJA Z 

1 . 1 3 
1 . 1 5 
1 .16 
1 .29 
1 . 3 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 0 . 3 2 

GF Z 

1 . 2 3 
1 . 2 5 
1 .25 
1.U0 
1.U1 
1 . 5 0 

= 28 

7 . 6 3 E 
7 . 5 3 E 
a . 5 6 E 
3.3UE 
1 .61E 
5 . 5 5 F 
2 . 5 5 E 
1.38E 
8 . 3 2 E 
3 . 7 2 E 
3 . 3 6 E 

= 29 

1 .05E 
8 . 3 3 ' ! 
9 .U0E 
U.U2E 
2 .15K 
7.UUK 
3.U2K 
1 .36F 
1.12E 
5.OIK 
3 . 5 7 E 

- 30 

5 . 0 9 E 
7 . 2 9 F 
9 . 6 8 F 
8 . 3 0 E 
9.U1E 
5.U0E 
2 . 6 5 F 
9 .2UE 
U.26E 
2 . 3 2 E 
1.U0E 
6 . 2 7 E 
3 . 7 3 E 

= 31 

5.5UE 
6 .9UE 
9 .U7E 
8 . 2 0 E 
9 . 2 7 R 
6 . 5 7 E 
3 . 2 5 E 
1.1UE 
5 . 2 7 E 
2 . 3 7 F 
1.7UE 
7 . 7 9 E 
U . 1 5 F 
3 . 8 0 F 

= 32 

6.UUE 
7 . 0 8 E 
9 . 9 9 E 
8 . 5 1 E 
9 . 5 9 F 
8 . 3 3 F 

0 3 
03 
03 
0 3 
0 3 
02 
02 
02 
0 1 
01 
01 

OU 
03 
03 
03 
03 
02 
0 2 
02 
02 
01 
01 

03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
0 ? 
0 1 
01 

03 
03 
0 3 
03 
03 
03 
03 
03 
02 
02 
02 
01 
01 
0 1 

03 
03 
03 
03 
03 
03 

GE Z 

2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
5 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 1 . 06 

AS Z 

1. 3U 
1 .36 
1 .38 
1 .50 
1 . 5 2 
1 .53 
2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 00 
3 . 0 0 

1 0 . 0 0 
1 1 . 82 

SK Z 

= 32 

U.12E 
1.U6E 
6 . 7 6 F 
3 . 6 9 F 
2 . 2 3 E 
1.00E 
5 . 3 5 E 
U.03E 

= 33 

6 . 7 9 E 
6.8UE 
9 . 99E 
8 . 6 IE 
8 . 36E 
9 . UUE 
U . 9 3 F 
1.76E 
8 . 2 1 E 
U.U9E 
2 . 7 3 E 
1.23E 
6 . 5 7 E 
4 . 1 0 F 

^ 3U 

03 
03 
02 
02 
02 
02 
CI 
CI 

03 
C3 
03 
03 
03 
03 
03 
03 
02 
02 
C2 
02 
CI 
01 

1. U5 
1.U8 
1.U9 
1.50 
1.6U 
1 .65 
2 . 0 0 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 2 . 6 1 

BR Z 

1 .56 
1 .60 
1 . 6 1 
1 .77 
1 .78 
2 . 00 
3 . 0 0 
U.OO 
5 . 00 
5 . 0 0 
3 . 0 0 

1 0 . 0 0 
1 3 . U 2 

KR Z 

1 .58 
1. 73 
1.7U 
1 .90 
1 .92 
2 . 0 0 

7 .U9E 
7 . 0 5 t 
1 .06E 
1.0UF 
8 . 6 9 E 
9 . 8 2 E 
6 . 19E 
2 . 2 3 F 
1.0UE 
5 . 7 1 E 
3.U7E 
1.57E 
8 . 3 8 E 
U . 3 5 F 

= 35 

8 . 13E 
7 . 2 1 E 
1.1 IE 
8 . 9 3 E 
1.01E 
7 . 6 7 E 
2 . 7 7 E 
1 .30F 
7 . 1 6 E 
U.36E 
1.97E 
1 .05F 
U .60E 

= 36 

S . 7 1 F 
7 . 32E 
1.1 5E 
9 . 1 1 F 
1.03E 
9 . 36F 

03 
03 
OU 
04 
03 
C3 
03 
03 
03 
02 
02 
02 
01 
01 

03 
03 
CU 
03 
04 
03 
03 
03 
C2 
02 
02 
02 
0 1 

03 
C3 
OU 
03 
CU 
03 

RB Z 

3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1U.27 

RB Z 

1.82 
1.86 
1.88 
2 . 0 0 
2 . 0 5 
2 . 0 6 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 5 . 1 4 

SR Z 

1 .96 
2 . 0 0 
2 . 0 1 
2 . 0 3 
2 . 2 0 
2 . 2 2 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 6 . 0 5 

T Z 

2 . 1 0 
2 . 1 6 
2 . 1 7 
2 . 3 5 
2 . 3 7 
3 . 0 0 
U.OO 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
1 6 . 9 8 

= 36 

3 . 3 9 E 
1 .60E 
8 . 8 2 E 
5 . 3 8 E 
2.UUE 
1 .31E 
U.79E 

= 37 

7 . 7 3 E 
7 . 2 9 E 
1.10E 
9 . 6 4 E 
9 . 1 3 E 
1.C5E 
U . 1 0 E 
1 .95E 
1 .08E 
6 . 5 7 E 
2 . 9 8 E 
1.60E 
5 . 1 2 E 
U . 9 8 E 

= 38 

7 . 8 0 E 
7 . 2 7 E 
7 . 2 0 E 
1 .10R 
9 . 1 0 E 
l.CUK 
U.90E 
2 . 3 U F 
1 .30E 
7 , 9 U E 
3 . 6 1 E 
1.95R 
6 . 2 2 E 
5 . 1 3 E 

= 39 

7 . 8 1 E 
7 , 11E 
1.C9E 
9 .C7E 
1.CUE 
5 . 8 2 E 
2 . 7 9 E 
1 .55E 
9 .U9E 
U. 3UE 
2 .3UE 
7 . 5 0 E 
5 . 2 7 " 

03 
03 
02 
02 
02 
02 
01 

03 
03 
04 
03 
03 
OU 
03 
03 
03 
02 
02 
02 
01 
01 

03 
03 
03 
OU 
03 
04 
03 
03 
03 
02 
02 
02 
01 
01 

03 
03 
OU 
03 
OU 
03 
03 
03 
02 
02 
02 
01 
01 
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Table 20 (continued) 

ZR Z = UO FU 7 UU CD L U8 TE Z = 5 7 BA Z 55 

2 .2U 8 . C 1 t 03 
2 . 3 1 7 . 2 S F 0 1 
2.3 3 1 . I IP OU 
2 .51 9 .231 -03 
2 . 5 3 1 . C 6 E OU 
) . 0 0 7 . C 2 F 03 
U . o n 3 . 3 b F 0 3 
•^.00 L f P " - 03 
o.OO 1 . 15E 03 
8 . 0 0 5 . 2 8 E 02 

10.00 2.e6F 0? 
15.00 9 . 19F 01 
17.9U 5 . 5 3 F 01 

KB Z U1 

2 . 3 9 8 . 1 6 E 03 
2 . U 6 7 . 3 7 E 03 
2.UH 1 . 13E OU 
2 . 6 7 9.U7F 03 
2 . 6 9 1.C9E OU 
3 . 0 0 8 .U0F 03 
U.OO U.C3F 03 
5 . 0 0 2 . 2 5 F 03 
6 . 0 0 1 .39F 03 
8 . 0 0 6 . 3 f E 02 

1 0 . 0 0 3 . U a F 02 
15.00 1 . 11F 02 
l b . 9 3 5 . 7 3 E 01 

ro Z = U2 

2.5U P.2UF 03 
2 . 6 3 7 . U 2 F 03 
2 . 6 5 1 . 1UF OU 
2.8U Q . f l E 03 
2 . 8 7 1 . 11E OU 
3 . 0 0 9 .9UF 03 
U.Or U.79E 03 
5 . 0 0 2 . 6 8 E 0 3 
6 . 0 0 1 . 6 5 F 03 
8 . 0 0 7 . 6 OF 02 

1 0 . 0 0 U. 12F 02 
1 5 . 0 0 1 . 33E 02 
1 9 . 9 5 5 . 9 2 E 0 1 

IC Z = U3 

2 . 7 C P .27F 03 
2 . 7 9 7.UUF 03 
2 . 8 2 1 . 15F OU 
3 .0C 9 . E 6 F 03 
3 . 0 2 9 . 7 1 E 03 
3.0U 1 . 12F OU 
U.OO "^.fUF 03 
5 . 0 0 3 . 1 7 F 0 3 
6 . 0 0 1 .96F 03 
8 . 0 0 9.CUE 02 

1 0 . 0 0 U .90E 02 
15.00 1.59F 02 
20.OC 7 .C3F 01 
2 0 . 9 9 6 . 13E 01 

PU Z = UU 

2 . 8 6 8 . ; 7 F 03 
2 . 9 7 7 . U 3 F 0 3 

2 . 9 9 1. 15F OU 
3 . 0 0 1. 15E OU 
3 . 2 0 9 .7RF 03 
3.2 3 1. 1 3F OU 
U.OO 6 . 6 2 " 03 
5 . 0 0 3 . 7 2 F 03 
6 . 0 0 2 . 3 IF 0 3 
8.00 1.07'^ 03 

1 0 . 0 0 5 . 7 9 F 02 
1 5 . 0 0 1.R8F 02 
2 0 . 0 0 8 .3UF 01 
2 2 . 0 7 6 . 3 1 E 01 

RH Z U5 

3 . 0 2 8.2UE 03 
3 . 1 5 7 .U0F 03 
3 . 17 1. 15F OU 
3 . 3 9 9 . 8 1 F 03 
3 .U1 1. 1 3F OU 
U.OO 7 . 6 9 F 03 
5 . 0 0 U.32'= 03 
6 . 0 0 2 . 6 8 F 03 
8 . 0 0 1.2UF C^i 

1 0 . 0 0 6 . 7 6 F 02 
1 5 . 0 0 2 . 2 0 F 02 
2 0 . 0 0 9 . 7 7 E 01 
2 1 . 1 7 6 .U3E 01 

F r 7 U6 

3 . 19 8 . 0 8 F 03 
3 . 3 3 7 . 3 8 F 03 
3 . 3 6 1. 15F OU 
3 . 5 8 9 . 9 1 F 0 3 
3 . 6 0 1 .15E OU 
U . O O 8 . 9 2 E 03 
5 . 0 0 5 . 0 2 ' ' 03 
6 . 0 0 3 . 1 2 F 03 
8 . 0 0 1.U5F 03 

1 0 . 0 0 7 . 9 1 F 02 
1 5 . 0 0 2 . 5 8 F 02 
2 0 . 0 0 1. 15F 02 
2U.30 6 . 6 0 F 01 

AG 7 U7 

3 . 3 7 8. 12F 0 3 
3 . 5 2 7 . 2 9 F 03 
3 . 5 5 1. 15F OU 
3 . 7 8 9 . 9 1 F 03 
3 . 8 1 1. 15F OU 
U . O O 1 . 0 3 F OU 
5 . 0 0 5 . 8 0 F 0 1 
6 . 0 0 3 . 6 1 F 03 
8 . 0 0 1 .69F 03 

1 0 . 0 0 9 . 2 2 F 02 
1 5 . 0 0 3 . 0 1 E 02 
2 0 . 0 0 1.3UF 02 
25 .U6 6 . 7 8 F 01 

CC 7 = U8 

3 . 5 6 8. 18F 03 
1 . 7 3 7 . 3 2 F 03 
1.76 1. 16F OU 
3 . 9 9 1 .01F OU 

U.OO 1 . 2 0 F OU 
U . C 2 1 . 1 7 E OU 
5 . 0 0 6 . 8 1 F 03 
6.CO U.2UE 03 
8 . 0 0 1 . 9 8 F 0 3 

1 0 . 0 0 1 .09F 03 
1 5 . 0 0 3.5713 02 
2 0 . 0 0 1 . 6 0 F 0 2 
26.66 7 . 0 7 ! 01 

I N / U9 

3 . 7 5 8 . 0 5 F 03 
3.9U 7 . 3 1 F 03 
3 . 9 7 1 . 1 6 F OU 
U.OO 1 .15E OU 
U . 2 1 1 . 0 2 F OU 
U.2U 1 .18E OU 
5 . 0 c 7 . 9 2 E 03 
6 . 0 0 U . 9 3 F 03 
8 . 0 0 2 . 3 2 " 03 

1 0 . 0 0 1 .27E 03 
1 5 . 0 0 U.1QF 0 2 
2 0 . 0 0 1 .88E 02 
2 7 . 8 9 7 . 3 3 E 01 

SN 7. 50 

1 . 9 5 7 . 9 3 E 03 
U.OO 8 . 1 0 E 0 3 
U. 16 7 . 2 7 E 03 
U. 19 1. 15F OU 
U .UU 1 .01E OU 
U.U7 1. 19F OU 
5 . 0 0 9 . 0 7 F 03 
6 . 0 0 5 . 6 6 F 0 3 
8 . 0 0 2 , 6 7 f 03 

10.CO 1.U7E 03 
1 5 . 0 0 U . 8 5 t 02 
2 0 . 0 0 2 . 1 8 F 02 
2 9 . 16 7 . 5 3 F 01 

.TB Z = 51 

U . 1 6 8 . O I F 0 3 
U . 3 8 7 . 1 3 E 03 
U.U2 1 .15E OU 
U . 6 7 1 .02F OU 
U . 7 1 1 .70E OU 
5.CO 1.OUF OU 
6.CO 6 . 5 3 F 03 
8 . 0 0 3 . 0 8 F 0 3 

1 0 . 0 0 1 .70F 03 
1 5 . 0 0 5 . 6 2 F 02 
2 0 . 0 0 2 . 5 1 E 02 
30.CO 8 . 0 8 E 01 
3 0 . U 5 7.7UE 01 

TF Z 52 

U . 3 7 a . l l E 0 3 
U . 6 1 7 . 3 6 E 03 
U.P5 1 .16E OU 
U . 9 1 1 . 0 3 " OU 
4 . 9 5 1 .21E OU 
5 . 0 0 1. I S F OU 
6.CO 7 . 5 1 F 03 

8 . 0 0 3.5UE 03 
1 0 . 0 0 1 .96F C3 
1 5 . 0 0 6 . 5 0 F 02 
2 0 . 0 0 2 . 9 3 F 02 
3 0 . 0 0 9 . 1 9 E 01 
3 1 . 7 8 7 . 9 7 F 01 

T Z = 5 3 

U.59 8 . 2 0 E C3 
U. 85 7 . 3 7 F C3 
U . 8 9 1 .17F OU 
i . O O 1 . 1 2 E CU 
5 . 16 1 .03F OU 
5 . 2 0 1.22E CU 
5 . 0 0 8 . 5 8 h C3 
8 . 0 0 U .05F C3 

10 . 00 2 . 2 5 E 03 
1 5 . 0 0 7.U9E C2 
2 0 . 0 0 3 . 3 8 F 02 
3 0 . 0 0 1 .09F C2 
3 3 . 1 3 8 . 1 9 F CI 

XE Z = 5U 

U. 81 8 . 37F 03 
5 . 0 0 7 . 8 6 E C3 
5 . 10 7.UUF C3 
5. 1U 1. 17F OU 
5 . U 1 1 . 0 U F OU 
5 . U 5 1 . 2 3 F CU 
5 . 0 0 9 .7UF C3 
3 . 0 0 U.6 3E 0 3 

1 0 . 0 0 2 . 5 7 F C3 
1 5 . 0 0 8 . 6 0 E C2 
2 0 . 0 0 3 . 8 9 F 02 
1 0 . 0 0 1 .25E C2 
3 U . 5 2 8.U1F CI 

CS 7 55 

5 .0U P . 6 9 E 03 
5 . 36 7 .U7F C3 
5.U0 1 .19E CU 
5 . 5 8 1 .05F OU 
5 . 7 2 1.2UF OU 
6 . 00 1. 1 IF OU 
8 . 0 0 5 . 3 2 F C3 

1 0 . 0 0 2 . 9 6 E C3 
1 5 . 0 0 9 . 9 1 F C2 
2 0 . 0 0 U.U9E C2 
3 0 . 0 0 1.U5E 02 
3 5 . 9 5 a . 6 8 E CI 

n Z 5 6 

5 . 2 8 8 . 6 6 t 03 
5. 63 7 .U7F 03 
5 . 6 7 1 .19E CU 
5 . 9 5 1 .06E CU 
6 . 0 0 1 .25F OU 
6 . 0 0 1 .25F OU 
3 . 0 0 6 . 0 5 E C3 

1 0 . 0 0 3 . 3 6 i 03 
15.00 1.13t 03 
2 0 . 0 0 5 . l U E 02 
3 0 . 0 0 1 . 6 6 F C2 

3 7 . U 1 8 . 9 0 F 01 

LA Z = 57 

5 . 5 2 8 . 8 1 E 03 
5 . 9 0 7 . 5 3 F 03 
5.9U 1.21R OU 
6 . 0 0 I . I O E OU 
6.2U 1 .07P OU 
6 . 2 9 1 . 2 7 F OU 
8 . 0 0 6 . 9 1 F 03 

1 0 . 0 0 3 . « 5 F 03 
1 5 . 0 0 1 . 3 0 F 03 
2 0 . 0 0 5 . 9 2 F 07 
3 0 . 0 0 1 .97E 02 
38.91 9.21P 01 

CE Z = 58 

5.75 
6.00 
6.16 
6.21 
6.51 
6.55 
8.00 

10.00 
15.00 
20.00 
30.00 
UO.OO 
U0.U2 

8.99F 
8.23E 
7.63E 
1.72" 
1.C9F 
1.29E 
7.87E 
U. 38E 
1 .U8E 
5.76F 
2. 19F 
9.75F 
9.U6F 

03 
03 
03 
OU 
OU 
OU 
03 
03 
03 
02 
02 
01 
01 

PR Z 59 

6.00 
6.00 
6.UU 
6.49 
6.79 
6.85 
8.00 

10.00 
15.00 
20.00 
30.00 
UO.OO 
U1.97 

9.13E 
9.17F 
7.67E 
1.23F 
1. 10E 
1.30E 
8.88F 
U.95E 
1.68E 
7.68F 
7.U9V 
1. 11H 
9.69E 

03 
03 
03 
OU 
OU 
OU 
03 
03 
03 
02 
02 
02 
01 

ND Z 60 

6.2U 9 . 2 U F 03 
6 . 7 2 7 . 7 0 F 03 
6 . 7 7 1.7UE OU 
7 . 0 9 1 . 1 1 F OU 
7 . 1U 1 .31F 04 
8 . 0 0 9 . 1 6 E 03 

1 0 . 0 0 5 . 5 a P 03 
1 5 . 0 0 1 .90E 03 
2 0 . 0 0 8 . 7 1 F 02 
3 0 . 0 0 2 .SUE 02 
UO.OO 1 .27F 02 
U 3 . 5 6 9 . 9 5 E 01 
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Table 20 (continued) 

hu ^T R 

P« Z = 61 

6 . 5 0 9 . 3 J E 03 
7 . 0 1 7 . 7 0 E 0 3 
7 . 0 7 1 . 2 5 F OU 
7 . 3 9 1 . 12E OU 
7 . U 5 1 .32E OU 
8 . 0 0 1 .11E OU 

1 0 . 0 0 6 . 7 8 E 03 
1 5 . 0 0 2 . 1UE 0 1 
2 0 . 0 0 « . 8 0 E 0 2 
3 0 . 0 0 3 . 2 0 E 0 2 
uO.OO 1 . U 3 F 0 2 
U 5 . 1 8 1 . C 1 F 0 2 

SM Z = 62 

6 . 7 5 9 .U0F 0 1 
7 . 3 1 7 . 7 0 F 0 3 
7 . 3 7 1 . 2 5 F OU 
7 . 7 C 1 .13F OU 
7 . 7 6 1 . 3 3 F OU 
8 . 0 0 1.2UF OU 

1 0 . 0 0 7.CUE 03 
1 5 . 0 0 2 . U 1 F 03 
2 0 . 0 0 1 . H E 0 3 
3 0 . 0 0 3 . 6 2 E 02 
uO.OO 1 .62E 02 
U6.8U 1.0UF 02 

FII 7, 63 

7 . 0 2 9 . 5 3 E 03 
7 . 6 2 7 . 7 U E 0 1 
7 . 5 8 1 .27F OU 
8 . 0 0 1 .15E OU 
8 . 0 1 1 . 1UE OU 
8 . 0 8 1 .35E OU 

1 0 . 0 0 7 . C 2 F 03 
1 5 . 0 0 2 . 7 1 E 03 
2 0 . 0 0 1 .25E 03 
3 0 . 0 0 U .09E 02 
UO.OO 1 .83E 02 
U 8 . 5 3 1 .C7r 02 

GD Z 6U 

7 . 2 9 9 . 6 1 E 03 
7 . 9 U 7 . 7 1 E 03 
8 . 0 0 1 .27E OU 
8 . 0 0 1 .27F OU 
8 .3U 1 . 15F OU 
8 .U1 1.36E OU 

1 0 . 0 0 8 . SUE 03 
1 5 . 0 0 3.CUE 03 
2 0 . 0 0 1.UCF 03 
3 0 . 0 0 U.61E 02 
UO.OO 2 . 0 7 E 02 
50.OC 1.10E 02 
5 0 . 2 6 1.C9E 02 

TB Z 65 

7 . 5 6 9 . 7 8 F 03 
8 . 0 0 a . 5 1 E 03 
8 . 2 5 7.EOF 03 
8 . 3 2 1 .28E OU 
8 . 6 7 1 .16F 04 
8 . 7 3 1 . 37E OU 

TB Z = 65 

1 0 . 0 0 9.RUF 03 
1 5 . 0 0 3.U0F 03 
7 0 . 0 0 1 .57F 03 
3 0 . 0 0 5 . 1 8 E 0? 
UO.OO 2 . 3 3 F 02 
5 0 . 0 0 1 .25F 02 
5 2 . 0 2 1. 1 IF 02 

DY 7 = 66 

7 . 8 3 9 . 9 7 F 03 
8 . 0 0 9 . 0 5 E 03 
8 . 5 8 7 . 8 8 E 03 
8 . 6 5 1 .30F OU 
9 . 0 0 1. 18E OU 
9 . 0 8 1.U0F OU 

1 0 . 0 0 1. 10E OU 
1 5 . 0 0 3 . 8 3 F 03 
2 0 . 0 0 1 .78F 03 
3 0 . 0 0 5 . 3 7 E 02 
UO.OO 2 .5UF 02 
50.OC 1.U1F 02 
5 3 . 8 2 1 .15F 02 

HO Z 6 7 

3 . 12 1 .00F OU 
8 . 9 2 7 . 8 5 F 03 
8 . 9 9 1 .31F OU 
9 . 3 5 1. 19E OU 
9 . U 3 1 . U I E OU 

1 0 . 0 0 1 .21F OU 
1 5 . 0 0 4 . 2 7 F 03 
7 0 . 0 0 1 .98F 03 
3 0 . 0 0 6 . 5 7 F 02 
4 0 . 0 0 2 . 9 6 F 02 
5 0 . 0 0 1 .59F 02 
5 5 . 6 6 1 .18F 02 

FR Z = 6 8 

P.U1 1 .02F OU 
9 . 2 7 7 . 9 0 E 03 
9 .3U 1.32F OU 
9 . 7 1 1.20E OU 
9 . 7 9 1.U2F 04 

1 0 . 0 0 1. 35F 04 
1 5 . 0 0 U.76F 03 
2 0 . 0 0 2 . 2 2 F 03 
3 0 . 0 0 7 . 3 7 F 02 
UO.OO 3 . 3 3F 0 2 
5 0 . 0 0 1 .79F 02 
5 7 . 5 3 1 . 2 1 F 02 

TM Z = 6 9 

8 . 7 0 1 .03F OU 
9 . 6 2 7 . 8 9 F 03 
9 . 7 0 1 .32F OU 

1 0 . 0 0 1 .23F OU 
1 0 . 0 7 1.21E OU 
1 0 . 15 1.U3F 04 
1 5 . 0 0 •=.27F 03 
2 0 . 0 0 2 .U6F 03 
3 0 . 0 0 8 . 1 9 F 02 
UO.OO 3 . 7 1 F 02 
5 0 . 0 0 1.99E 02 

T" Z = 69 

50.UU 1.73F 02 

YP Z 70 

9.GJ 1.03E OU 
9.98 7.86E 03 
10.00 1.38F OU 
10.06 1.33E OU 
10.U5 1.21E OU 
10.53 1.UUF OU 
15.00 5.82E 03 
20.00 2.73E 03 
30.CO 9.1 IF 02 
uO.OC U.13E 02 
50.00 2.22E 02 
50.00 1.3UE 02 
61.UO 1.25" 02 

LU Z = 71 

9 . 3 1 
1 0 . 0 0 
1 0 . 3 6 
10 .U5 
10 .8U 
1 0 . 9 2 
15.CO 
2 0 . 0 0 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
60 .CO 
53.UO 

1.0UE 
8 .6UF 
7 . 8 5 " 
1. 33E 
1 .27E 
1.UUE 
6 .U6F 
3 . 0 2 E 
1.01E 
U.60E 
2 .U8E 
1.U9F 
1.28E 

OU 
03 
03 
04 
OU 
04 
03 
03 
03 
02 
02 
02 
02 

72 

9 , 6 3 
1 0 . 0 0 
1 0 . 7 5 
10 .8U 
11 .2U 
1 1 . 3 3 
1 5 . 0 0 
20 .CO 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
6 0 . 0 0 
65.UU 

1 .05E 
9 . 6 5 E 
7 . a 5 E 
1.33E 
1 .22E 
1 .U5 ' ' 
7 . 1UE 
3.1UE 
1 .12F 
5 . 1 1 R 
2 . 7 6 F 
1.56E 
1 . 3 0 F 

OU 
03 
03 
OU 
OU 
OU 
03 
03 
03 
0 2 
02 
02 
02 

TA 7. 73 

9 . 9 5 1 . 0 7 F OU 
1 0 . 0 0 1 .06E OU 
1 1 . 1 5 7 . 8 7 E 03 
11 .2U 1.3UE OU 
1 1 . 6 5 1 . 2 3 F OU 
1 1.7U 1.U6E OU 
1 5 . 0 0 7 . 9 0 E 03 
2 0 . 0 0 3 . 7 1 E 03 
iO.CO 1 .25F 03 
UO.OO 5 . 7 1 F 0 2 
50 .CC 3 . 0 9 F 02 
6 0 . 0 0 1 . 8 6 F 07 
5 7 . 5 2 1.3UE 02 

H Z = 7U 

1 0 . 2 8 1.08E OU 
1 1 . 5 6 7 . 8 7 R 03 
1 1 .65 1. 3UF OU 
1 2 . 0 7 1 .2UE OU 
1 2 . 17 1 . U 7 E OU 
1 5 . 0 0 8 . 7 1 E 03 
2 0 . 0 0 U.09E C3 
3 0 . 0 0 1 .39F C3 
UO.OO 5 . 13F 02 
5 0 . 0 0 3.U3E C2 
6 0 . 0 0 2 . 0 7 E 02 
6 9 . 6 5 1 .37F C2 

RE Z = 75 

1 0 . 5 1 1 .10F OU 
1 1 . 9 8 7 . 3 9 E C3 
1 2 . 0 8 1 .35E CU 
1 2 . 5 0 1 . 2 U F OU 
1 2 . 6 0 1.U8E CU 
1 5 . 0 0 9 . 5 7 E C3 
2 0 . 0 0 U.52E 03 
3 0 . 0 0 1 .53E C3 
UO.OO 7 . 0 2 E C2 
5 0 . 0 0 3 . 8 0 F 02 
6 0 . 0 0 2 . 3 0 E C2 
7 1 . 8 1 1 .39F C2 

OS Z 76 

1 0 . 9 5 1. 1 IF OU 
1 2 . U I 7 . 9 0 E C3 
1 2 . 5 1 1 .35F CU 
1 2 . 9 U 1 . 2 5 F OU 
1 3 . 0 5 1 . U 8 F CU 
1 5 . 0 0 1.0UE OU 
2 0 . 0 0 4 , 9 5 F 03 
3 0 . 0 0 1 .68F 03 
UO.OO 7 . 7 1 E f2 
5 0 . 0 0 U.18E C2 
6 0 . 0 0 2 . 5 3 F C2 
7 U . 0 2 1.U1F 02 

IR Z = 77 

1 1 .29 1. 13F OU 
1 2 . 8 5 7 . 9 0 F 03 
1 2 . 9 5 1.35E OU 
1 3 . 39 1 . 2 5 F OU 
1 3 . 5 0 1.U8F CU 
1 5 . 0 0 1.1UE OU 
2 0 . 0 0 5 . U 2 E C3 
3 0 . 0 0 1 .85F 03 
4 0 . 0 0 a .U8E 02 
5 0 . 0 0 U.61E C2 
6 0 . 0 0 2 . 7 9 E C2 
7 6 . 2 7 1.U3F 02 

PT Z = 78 

11.65 1.13E CU 
13.30 7.8UF 03 
13.UI 1.35B CU 
13.85 1.25E OU 
13.97 1.U8E CU 
15.00 1.23F OU 
20.00 5.92E C3 

FT Z = 7 8 

3 0 . 0 0 2 . 0 3 R 03 
UO.OO 9 . 3 2 E 02 
5 0 . 0 0 5 . 0 7 R 02 
6 0 . 0 0 3 .07R 02 
7 8 . 5 8 1.U5E 02 

AU Z 79 

1 2 . 0 0 
1 3 . 7 6 
1 3 . 8 7 
1 U . 3 3 
14.UU 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
5 0 . 0 0 
8 0 . 0 0 
8 0 . 9 2 

1 . 1UR 
7.SUE 
1 . 3 5 5 
1 .25E 
1.U8S 
1.3UE 
6 .U7E 
2 . 2 2 E 
1.02K 
5 . 5 6 E 
3 . 3 7 F 
1.52E 
1.U7E 

OU 
03 
OU 
OU 
OU 
OU 
03 
03 
03 
02 
02 
02 
02 

HG Z SO 

12-37 1.1UE OU 
1U.2U 7.T8F 03 
14.35 1.1UE OU 
1U.82 1.24E OU 
1U.9U 1.U8K OU 
15.00 1.U6E OU 
20.00 7.05E 03 
30.00 2.U3F 03 
UO.OO 1.12E 03 
50.00 6.10E 02 
6C.00 3.70E 02 
80.00 1.68E 02 
83.32 1.50F 02 

TL 7 

1 2 . 7 5 
1U.73 
1U.g5 
1 5 . 0 0 
1 5 . 3 2 
1 5 . U 5 
2 0 . 0 0 
3 0 . 0 0 
UO-00 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
8 5 . 7 7 

= 81 

1.15E 04 
7.7UE 03 
1.3UR OU 
1.30E OU 
1.2UE OU 
1.U7E 04 
7.68F 03 
2.65E 03 
1.22E 03 
6.68R 02 
U.06E 02 
1.8UE 02 
1.52F 02 
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Table 20 (continued) 

hf 

PB Z 

1 3 . 1 3 
1 5 . 0 0 
1b.2U 
1 5 . 3 6 
1 5 . 8 4 
1 5 . 9 7 
2 0 . 0 0 
3 0 . 0 0 
UO.OO 
50-OC 
6 0 . 0 0 
8 0 . 0 0 
8 8 . 2 6 

BI Z 

1 3 . 5 2 
1 5 . 0 0 
1 5 . 7 5 
1 5 . 8 8 
1 6 . 3 7 
1 6 . 5 0 
2 0 . 0 0 
30.OC 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
9 0 . 8 1 

FO Z 

1 3 . 9 1 
1 5 . 0 0 
1 6 . 2 8 
16.U 1 
1 6 . 9 1 
1 7 . 0 5 
2 0 . 0 0 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
6 0 . 0 0 
80.OC 
9 3 . U I 

ST I 

1U.31 
1 5 . 0 0 
1 6 . 8 2 
1 6 . 9 6 
17 .U7 
1 7 . 6 1 
2 0 . 0 0 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
9 5 . 0 5 

FN Z 

1 4 . 7 2 
1 5 . 0 0 
1 7 . 3 8 

OTR 

= 82 

1.15E 
7 . 9 9 E 
7 . 6 7 E 
1 .33E 
1 .23E 
1.U7F 
8 . 3 2 F 
2 . a 8 F 
1.33E 
7 . 2 9 F 
U.U3E 
2 .C1E 
1.5UE 

= 83 

1 . 15F 
8 . e 6 F 
7 . 5 9 E 
1 . 3 2 F 
1 .2 3F 
1.U6F 
8 . 9 7 E 
3 . 11F 
l-U-^E 
7 . 9 2 E 
4 . F 2 F 
7 . 1 9 E 
1 .55E 

= PU 

1 . 16F 
9 . 4 3 F 
7 . 5 0 E 
1.31E 
1 .22E 
1.U5E 
9 . 6 8 F 
3 . 3 8 F 
1 .57E 
8 . 6 2 E 
5.2'=F 
2 . 3 9 E 
1 . 5 6 F 

= P5 

1 . 16F 
1 .03E 
7 .U1F 
1.3CE 
1 .21E 
1.UUF 
1.0UE 
3 . € 6 E 
1 .71E 
9 . 3 8 E 
5 . 7 2 F 
2 - 6 1 E 
1 . 5 3 F 

= 36 

1 . 15F 
1 .10E 
7 . 2 9 F 

OU 
03 
03 
OU 
OU 
OU 
03 
03 
03 
02 
02 
02 
02 

OU 
03 
03 
04 
OU 
OU 
03 
03 
01 
02 
02 
0 2 
02 

04 
0 3 
03 
OU 
OU 
OU 
0 3 
03 
03 
02 
02 
0 ? 
02 

OU 
OU 
03 
OU 
OU 
CU 
OU 
03 
03 
02 
02 
0 2 
02 

04 
04 
03 

hi> 

RN Z 

1 7 . 5 2 
1 8 . 0 4 
1 8 . 18 
2 0 . 0 0 
3 0 . 3 0 
UO.OO 
5 0 . 0 0 
6 0 . 0 0 
3 0 . 0 0 
9 8 . 7 6 

FR Z 

1 5 . 1U 
1 7 . 9 5 
1 8 . 1 0 
1 8 . 5 3 
1 8 . 7 8 
2 0 . 0 0 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
6 0 . 0 0 
PO.CO 

I C O . 0 0 
1 0 1 . 5 0 

RA 7 

1 5 . 5 6 
1 8 . 5 4 
1 8 . 6 9 
1 9 . 2 3 
1 9 . 3 9 
2 0 . 0 0 
3 0 . 0 0 
UO.OO 
5 0 - 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1CU.30 

AC Z 

1 5 . 9 9 
1 9 . 1 5 
1 9 . 3 0 
1 9 . 3 5 
2 0 - 0 0 
2 0 . 0 1 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 0 7 . 2 0 

TH Z 

1 6 . 4 3 
1 9 . 7 6 
1 9 . 9 ? 
2 0 . 0 0 
2 0 - 4 3 
2 0 . 6 5 

"TR 

= 86 

1 .28F 
1.20E 
1 .42E 
1.12E 
3 . 9 4 F 
1 .84F 
1 .01E 
6 . 1 9 E 
2 . 8 3 F 
1 . 5 9 " 

= 87 

1 .15F 
7 . 1 8 F 
1-27F 
1. 18E 
1.U1F 
1 .20F 
U .25F 
1 .99F 
1. 10F 
6 . 7 2 F 
3 . 0 7 F 
1 .57F 
1 .60F 

= 88 

i . i 5 r 
7 . 0 8 E 
1.26E 
1 .17F 
1.39E 
1 .29F 
4 . 5 7 F 
2 . 15E 
1 .18F 
7 . 2 5 F 
3 . 3 2 F 
1.81E 
1 . 6 1 " 

= 89 

1. 15E 
6 . 9 6 F 
1 .74F 
1. 16F 
1-38F 
1 .38F 
4 . 9 2 E 
2 . 3 1 F 
1 .28E 
7 . 8 4 F 
3 . 6 0 F 
1 .96F 
1-63E 

= 90 

1 .15F 
6 . 3 4 F 
1.22E 
1.20E 
1 .14F 
1 .16F 

04 
04 
OU 
OU 
0 3 
03 
03 
02 
02 
0? 

OU 
03 
OU 
OU 
OU 
OU 
03 
03 
03 
02 
02 
02 
02 

OU 
03 
OU 
OU 
OU 
OU 
03 
03 
03 
02 
02 
02 
02 

OU 
03 
04 
OU 
04 
OU 
03 
03 
03 
02 
02 
02 
07 

OU 
03 
OU 
OU 
OU 
OU 

hiJ 

TH 7. 

3 0 . 0 0 
UO.OO 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 0 . 1 0 

PA Z 

1 6 . 8 6 
7 0 . 0 0 
2 0 . 3 3 
2 0 . 5 5 
2 1 . 1 2 
21 . 2 9 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
60 .CO 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 3 . 10 

U Z 

1 7 . 3 0 
2 0 . 0 0 
7 1 . 0 3 
2 1 . 1 9 
2 1 . 7 8 
2 1 . 9 5 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
6 0 . 0 0 
SO.CO 

1 0 0 . 0 0 
1 1 6 . 2 0 

NP Z 

1 7 - 7 5 
2 0 - 0 0 
2 1 . 6 8 
2 1 . 8 6 
2 2 . U 5 
2 2 . 6 3 
3 0 . 0 0 
UO.CO 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 1 9 . 3 0 

PU Z 

1 8 . 2 0 
2 0 . 0 0 
2 2 . 3 5 
2 2 - 5 3 
23 -1U 
2 3 . 3 2 
3 0 . 0 0 
UO.CO 
5 0 . 0 0 

"TR 

= 90 

5 . 2 6 E 
2.USE 
1 . 3 8 F 
8.UUF 
3 . 3 8 E 
2 . 1 2 ? 
1 .63E 

= 91 

1 .14F 
7 . 0 9 E 
5 . 7 4 E 
1 .20E 
1 . 1 2 F 
1 . 3 4 F 
5 . 6 1 E 
2 . 6 5 E 
1 .47E 
9 . 0 3 E 
U .16E 
2 . 2 8 E 
1.63E 

= 92 

1.1UE 
7 . 5 7 E 
6 . 6 2 F 
1.1BE 
1 .10E 
1 .32E 
6.OOF 
2.SUE 
1 .5SF 
9 . 7 1 E 
U.U9E 
2.U6E 
1.5UE 

= 93 

1 .14E 
a . 11F 
6 . 5 0 E 
1 .16E 
1 . 0 9 F 
1 .30F 
6 . U 1 F 
3 . 0 5 E 
1 .70E 
1 .05E 
4.SUE 
7 . 6 5 E 
1 .65E 

= 9U 

1-13E 
8 . 6 8 E 
6 . 3 S E 
1.1UF 
1 .06E 
1 .27F 
5 . 7 7 E 
3 . 2 2 F 
1.S0E 

03 
03 
03 
0 2 
02 
02 
02 

04 
0 3 
0 3 
04 
04 
04 
03 
03 
03 
02 
02 
02 
0? 

OU 
0 1 
03 
OU 
04 
04 
03 
03 
03 
07 
02 
02 
02 

04 
03 
03 
OU 
04 
OU 
03 
03 
03 
0 3 
02 
02 
02 

OU 
0 3 
03 
OU 
04 
04 
03 
03 
03 

hv 

PO Z 

6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 2 2 . 4 0 

AH Z 

1 8 . 6 5 
2 0 . 0 0 
2 3 . 0 4 
2 3 . 2 3 
2 3 . 8 5 
2 4 . 0 4 
3 0- 00 
UO.OO 
5 0 . 0 0 
6 0 . 00 
8 0 . 0 0 

1 0 0 . 0 0 
12 5 - 7 0 

CM Z 

1 9 . 13 
2 0 . 0 0 
2 3 . 7 6 
2 3 - 9 5 
2 4 . 5 8 
2 4 - 7 7 
3 0 . 0 0 
UO.OO 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 2 9 . 0 0 

BK Z 

1 9 . 6 0 
2 0 . 0 0 
2u. ua 
2 U . 6 8 
2 5 . 32 
2 5 - 5 3 
3 0 - 0 0 
UO-00 
5 0 . 00 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 3 2 . 4 0 

CF Z 

2 0 . 0 0 
2 0 . 0 7 
2 5 . 2 2 
2 5 . 4 2 
2 6 . 0 8 
2 6 - 2 9 
3 0 - 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 

"TR 

= 94 

1 .11E 
5 - 1 5 E 
2 - 8 3F 
1-64E 

= 9 5 

1 .12E 
9 - 3 2 E 
6 - 2 4 F 
1 . 1 2 F 
1.05E 
1 .25E 
7 - 1 9 F 
3 - 4 4 E 
1.92E 
1 .19E 
5 . 5 3 1 
3 . 0 4 F 
1.6 5E 

= 9b 

1 .12E 
9 - 9 8 E 
6 . 1 2 F 
1- 10F 
1-03E 
1 .23E 
7 - 5 IF 
3 . 5 6 E 
2 . 0 5 F 
1-27E 
5 . 9 2 F 
3 . 2 6 E 
1.65E 

= 97 

1 .11E 
1 .04F 
5 . 97F 
1 .07E 
1 .00F 
1 .20E 
8 . 0 2 E 
3 - 8 7 F 
2 . 17F 
1 .35F 
6 . 2 9 F 
3.U7E 
1 .64F 

= 98 

1. 10E 
1. 10E 
5 . 32F 
1.04E 
9 . 8 0 E 
1- 17F 
8 - 4 2 E 
4 . 0 8 E 
2 - 3 0 E 
1-43F 
6 - 6 7 F 
3 . 6 9 E 

03 
02 
02 
02 

04 
03 
03 
04 
04 
04 
03 
03 
03 
C3 
02 
02 
02 

04 
03 
03 
OU 
CU 
04 
03 
03 
r i 
03 
C2 
C7 
02 

04 
CU 
C3 
OU 
OU 
CU 
03 
03 
C3 
03 
02 
C2 
02 

OU 
CU 
C3 
CU 
C3 
CU 
03 
C3 
C3 
03 
02 
C2 

hp 

CF Z 

1 3 5 . 8 0 

ES Z 

2 0 - 5 5 
2 5 . 9 9 
2 6 . 2 0 
2 6 - 8 7 
2 7 - 0 8 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 - 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 3 9 . 3 0 

FH Z 

2 1 - 0 4 
2 6 . 7 7 
2 6 . 9 9 
7 7 . 6 7 
2 7 - 8 9 
3 0 - 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

1 0 0 . 0 0 
1 4 2 - 9 0 

(ID Z 

2 1 . 5 3 
2 7 . 5 8 
2 7 . 8 0 
2 8 . 5 0 
2 8 . 7 3 
3 0 - 0 0 
4 0 - 0 0 
5 0 - 0 0 
6 0 - 0 0 
a o - 0 0 

1 0 0 - 0 0 
1 U 6 - 6 0 

"T R 

= 98 

1 .63E 

= 99 

1 .09E 
5 - 6 7 F 
1 .02F 
9 . 5 7 E 
1 - 15F 
8 - 8 7 E 
4 . 3 3 E 
2 . 4 4 E 
1 .52F 
7 . 1 1 F 
3 . 9 4 F 
1 .63E 

= 100 

L O S E 
5 . 5 1 E 
9 . 9 7 R 
9 . 3 5 E 
1 .12E 
9 - 3 5 E 
4 . 5 7 E 
2 . 5 8 E 
1-61E 
7 - 5 6 E 
4 . 1 9 E 
1-63E 

- 1 0 1 

1 . 0 6 E 
5 - 3 5 E 
9 . 7 3 E 
9 . 1 2 E 
1 .10E 
9 . 8 5 E 
U . 8 2 F 
2 . 7 2 E 
1 .70E 
a . o i E 
U . U 5 E 
1 . 6 2 E 

02 

OU 
03 
OU 
03 
OU 
03 
03 
03 
03 
02 
02 
02 

04 
03 
03 
03 
04 
03 
03 
03 
03 
02 
02 
02 

04 
03 
03 
03 
04 
03 
03 
03 
03 
02 
02 
02 
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Table 21. /.-subshell photoionization cross section ratios for Z - 12(8)100 (ref. 2) 

Photon 
energy 
(keV) 

1 . 0 0 
1 . 2 9 

1 . 0 0 
1 . 5 C 
2 . 0 0 
3 . 0 0 
4 . 0 0 
4 . 0 1 

1 . 0 0 
1 . 0 1 
1 . 0 1 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 
8 . 2 9 

1 . 6 8 
1 . 7 3 
1 . 7 4 
1 . 9 0 
1 . 9 2 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 4 . 2 7 

2 . 8 6 
2 . 9 7 
2 . 9 9 
3 . 0 0 
3 . 2 0 
3 . 2 3 
4 . 0 0 
5 . 0 0 
6 . 0 C 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 2 . 0 7 

0 . 5 3 8 
0 . 6 0 0 

0 . 2 5 5 
0 . 3 4 0 
0 . 4 0 6 
0 . 5 0 4 
0 . 5 7 2 
0 . 5 7 3 

0 . 0 
0 . 0 
0 . 1 3 8 
0 . 1 9 0 
0 . 2 4 1 
0 . 3 2 3 
0 . 3 8 8 
0 . 4 4 1 
0 . 4 8 4 
0 . 5 5 2 
0 . 5 6 1 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 3 8 
0 . 1 5 1 
0 . 2 1 4 
0 . 2 6 7 
0 . 3 1 3 
0 . 3 5 2 
0 . 4 1 8 
0 . 4 7 0 
0 . 5 5 3 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 5 4 
0 . 1 9 0 
0 . 2 2 6 
0 . 2 6 0 
0 . 3 1 8 
0 . 3 6 6 
0 . 4 5 9 
0 . 5 2 4 
0 . 5 4 6 

0 . 1 5 5 
0 . 1 3 5 

0 . 2 5 2 
0 . 2 2 4 
0 . 2 0 2 
C . 1 7 0 
0 . 1 4 7 
0 . 1 4 6 

0 . 3 3 9 
0 . 3 3 9 
0 . 2 9 2 
0 . 2 7 6 
C . 2 6 0 
0 . 2 3 4 
0 . 2 1 2 
0 . 1 9 5 
C . 1 8 0 
C . 1 5 7 
0 . 1 5 5 

0 . 0 
0 . 0 
0 . 3 6 3 
0 . 3 4 3 
C . 2 9 6 
0 . 2 9 2 
0 . 2 7 4 
0 . 2 5 7 
0 . 2 4 3 
0 . 2 3 0 
C . 2 0 8 
0 . 1 9 1 
C . 1 6 3 

0 . 0 
0 . 0 
C . 3 5 0 
0 . 3 5 3 
0 . 3 4 7 
0 . 2 9 4 
C . 2 8 6 
0 . 2 7 6 
C . 2 6 6 
0 . 2 4 8 
0 . 2 3 3 
0 . 2 0 2 
C . 1 8 0 
0 . 1 7 2 

"L 

0 . 3 0 6 
0 . 2 6 5 

0 . 4 9 3 
0 . 4 3 6 
0 . 3 9 2 
0 . 3 27 
0 . 2 8 1 
0 . 2 8 1 

0 . 6 6 1 
0 . 6 6 1 
0 . 5 7 0 
0 . 5 3 3 
0 . 4 9 8 
0 . 4 4 3 
0 . 3 9 9 
0 . 3 6 4 
0 . 3 3 5 
0 . 2 9 0 
0 . 2 8 5 

1 . 0 0 0 
1 . 0 0 0 
0 . 6 3 7 
0 . 6 5 7 
0 . 5 6 6 
0 . 5 5 7 
0 . 5 1 2 
0 . 4 7 5 
0 . 4 4 4 
0 . 4 1 8 
0 . 3 7 4 
0 . 3 3 9 
0 . 2 8 4 

1 . 0 0 0 
1 . 0 0 0 
0 . 6 5 0 
0 . 6 4 7 
0 . 6 5 3 
0 . 5 5 2 
0 . 5 2 4 
0 . 4 97 
0 . 4 7 4 
0 . 4 3 4 
0 . 4 0 1 
0 . 3 3 9 
0 . 2 9 6 
0 . 2 8 1 

" i t 

flG Z = 12 

1. 1 6 5 
1 . 5 0 3 

CA Z = 20 

0 . 3 4 2 
0 . 5 1 4 
0 . 6 8 3 
1 . 0 1 4 
1 . 3 3 8 
1 .34 1 

N I Z = 28 

0 . 0 
0 . 0 
0 . 1 6 0 
0 . 2 3 5 
0 . 3 1 8 
0 . 4 7 8 
0 . 6 3 4 
0 . 7 8 8 
0 . 9 3 9 
1 . 2 3 4 
1 . 2 7 7 

KR Z = 36 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 6 0 
0 . 1 7 8 
0 . 2 7 3 
0 . 3 6 5 
0 . 4 5 5 
0 . 5 4 4 
0 . 7 1 9 
0 . 8 8 9 
1 . 2 3 8 

RO Z = 44 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 8 3 
0 . 2 3 5 
0 . 29 3 
0 . 3 5 1 
0 . 4 6 6 
0 . 5 7 8 
0 . 8 4 7 
1 . 1 0 3 
1 . 2 0 5 

"is 

0 . 5 0 7 
0 . 5 0 8 

0 . 5 1 2 
0 . 5 1 5 
0 . 5 1 7 
0 . 5 2 0 
0 . 5 2 2 
0 . 5 2 2 

0 . 5 1 3 
0 . 5 1 3 
0 . 5 1 3 
0 . 5 1 8 
0 . 5 2 2 
0 . 5 2 8 
0 . 5 3 2 
0 . 5 3 5 
0 . 5 3 8 
0 . 5 4 3 
0 . 5 4 3 

0 . 0 
0 . 0 
0 . 5 7 0 
0 . 5 2 1 
0 . 5 2 2 
0 . 5 2 5 
0 . 5 3 4 
0 . 5 4 1 
0 . 5 4 6 
0 . 5 5 0 
0 . 5 5 7 
0 . 5 6 3 
0 . 5 7 3 

0 . 0 
0 . 0 
0 . 5 3 9 
0 . 5 4 7 
0 . 5 3 1 
0 . 5 3 2 
0 . 5 4 7 
0 . 5 5 5 
0 . 5 6 1 
0 . 5 7 2 
0 . 5 8 0 
0 . 5 9 6 
0 . 6 0 9 
0 . 6 1 4 

"Li 
"total 

0 . 5 2 4 
0 . 5 8 3 

0 . 2 3 0 
0 . 3 0 4 
0 . 3 6 2 
0 . 4 4 8 
0 . 5 0 8 
0 . 5 0 8 

0 . 0 
0 . 0 
0 . 1 2 2 
0 . 1 6 8 
0 . 2 1 3 
0 . 2 8 5 
0 . 3 4 1 
0 . 3 8 6 
0 . 4 2 4 
0 . 4 8 3 
0 . 4 9 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 1 7 
0 . 1 2 9 
0 . 1 8 3 
0 . 2 2 8 
0 . 2 6 7 
0 . 3 0 0 
0 . 3 5 6 
0 . 4 0 0 
0 . 4 7 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 2 7 
0 . 1 5 6 
0 . 1 8 7 
0 . 2 1 4 
0 . 2 6 2 
0 . 3 0 2 
0 . 3 7 8 
0 . 4 3 2 
0 . 4 5 0 

"total 

0 . 1 5 1 
0 . 1 3 1 

0 . 2 2 7 
0 . 2 0 1 
0 . 1 8 1 
0 . 1 5 1 
0 . 1 3 0 
0 . 130 

0 . 2 9 5 
0 . 2 9 5 
0 . 2 5 9 
0 . 2 4 5 
0 . 2 3 0 
0 . 2 0 6 
0 . 1 8 7 
0 . 1 7 1 
0 . 1 5 8 
0 . 1 3 8 
0 . 1 3 5 

0 . 0 
0 . 0 
0 . 3 0 2 
0 . 2 8 4 
0 . 2 5 1 
0 . 2 4 9 
0 . 2 3 3 
0 . 2 1 9 
0 . 2 0 7 
0 . 1 9 6 
0 . 1 7 7 
0 . 1 6 2 
0 . 1 3 8 

0 . 0 
0 . 0 
0 . 2 7 8 
0 . 2 8 1 
0 . 2 7 5 
0 . 2 4 1 
0 . 2 3 6 
0 . 2 2 8 
0 . 2 2 0 
0 . 2 0 5 
0 . 1 9 2 
0 . 1 6 7 
0 . 1 4 8 
0 . 1 4 2 

"is 
"total 

0 . 2 9 8 
0 . 2 5 7 

0 . 4 4 4 
C . 3 9 1 
0 . 3 5 0 
C . 2 9 0 
0 . 2 4 9 
C . 2 4 9 

0 . 5 7 4 
C . 5 7 4 
0 . 5 0 4 
0 . 4 7 2 
0 . 4 4 0 
0 . 3 9 0 
0 . 3 5 1 
C . 3 2 0 
0 . 2 9 4 
C . 2 5 3 
0 . 2 4 9 

0 . 7 7 7 
0 . 7 5 6 
0 . 5 3 0 
0 . 5 4 5 
0 . 4 8 1 
C . 4 7 4 
0 . 4 3 7 
C . 4 0 6 
0 . 3 7 9 
0 . 3 5 6 
0 . 3 1 8 
0 . 2 8 8 
0 . 2 4 1 

0 . 7 1 5 
0 . 7 1 3 
0 . 5 1 5 
0 . 5 1 3 
C . 5 1 9 
0 . 4 5 3 
0 . 4 3 1 
C . 4 1 0 
0 . 3 9 2 
C . 3 5 8 
0 . 3 3 1 
0 . 2 8 O 
0 . 2 4 4 
0 . 2 3 2 

Photon 
energy 
(keV) 

1 . 0 0 
1 . 2 9 

1 . 0 0 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
4 . 0 1 

1 . 0 0 
1 . 0 1 
1 . 0 1 
1 . 5 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 
8 . 2 9 

1 . 6 8 
1 . 7 3 
1 . 7 4 
1 . 9 0 
1 . 9 2 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 4 . 2 7 

2 . 8 6 
2 . 9 7 
2 . 9 9 
3 . 0 0 
3 . 2 0 
3 . 2 3 
4 . 0 0 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
2 2 . 0 7 
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Table 21 (continued) 

Photon 
energy 
(keV) 

4 . 3 7 
4 . 6 1 
4 . 6 5 
4 . 9 1 
4 . 9 5 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 1 . 7 8 

6 . 2 4 
6 . 7 2 
6 . 7 7 
7 . 0 9 
7 . 1 4 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 3 . 5 6 

8 . 4 1 
9 . 2 7 
9 . 3 4 
9 . 7 1 
9 . 7 9 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
5 7 . 5 3 

1 0 . 9 5 
1 2 . 4 1 
1 2 . 5 1 
1 2 . 9 4 
1 3 . 0 5 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
7 4 . 0 2 

" t 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 6 7 
0 . 1 6 7 
0 . 1 9 5 
0 . 2 4 5 
0 . 2 8 7 
0 . 3 7 2 
0 . 4 3 6 
0 . 5 2 6 
0 . 5 3 8 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 7 3 
0 . 1 8 8 
0 . 2 2 6 
0 . 3 0 2 
0 . 3 6 2 
0 . 4 4 9 
0 . 5 1 0 
0 . 5 2 8 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 7 6 
0 . 1 8 0 
0 . 2 4 6 
0 . 3 0 0 
0 . 3 8 2 
0 . 4 4 2 
0 . 4 8 8 
0 . 5 1 5 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 7 9 
0 . 1 9 9 
0 . 2 4 9 
0 . 3 2 4 
0 . 3 8 1 
0 . 4 2 5 
0 . 4 6 1 
0 - 5 0 0 

" i 

0 . 0 
0 . 0 
0 . 3 4 6 
0 . 3 5 5 
0 . 2 9 5 
0 . 2 9 5 
C . 2 9 2 
0 . 2 7 8 
C . 2 6 6 
0 . 2 4 0 
0 . 2 1 9 
0 . 1 8 9 
C . 1 8 5 

0 . 0 
0 . 0 
0 . 3 6 2 
0 . 3 6 6 
C . 3 0 3 
0 . 3 0 0 
0 . 2 9 2 
0 . 2 7 2 
0 . 2 5 4 
0 . 2 2 6 
C . 2 0 6 
0 . 2 0 0 

0 . 0 
0 . 0 
0 . 3 7 3 
0 . 3 7 7 
C . 3 1 0 
0 . 3 0 8 
C . 2 9 9 
0 . 2 8 5 
C . 2 6 1 
0 . 2 4 2 
C . 2 2 7 
0 . 2 1 8 

0 . 0 
0 . 0 
0 . 3 8 8 
0 . 3 9 2 
0 . 3 2 1 
0 . 3 1 9 
0 . 3 1 1 
0 . 2 9 4 
0 . 2 7 8 
0 . 2 6 4 
0 . 2 5 3 
0 . 2 4 0 

"is 
"L 

1 . 0 0 0 
1 . 0 0 0 
0 . 6 54 
0 . 6 4 5 
0 . 5 3 8 
0 . 5 3 7 
0 . 5 1 3 
0 . 4 7 7 
0 . 4 4 7 
0 . 3 8 8 
0 . 3 4 5 
0 . 2 8 5 
0 . 2 7 7 

1 . 0 0 0 
1 . 0 0 0 
0 . 6 3 8 
0 . 6 3 4 
0 . 5 2 5 
0 . 5 1 2 
0 . 4 82 
0 . 4 2 6 
0 . 3 8 4 
0 . 3 2 5 
0 . 2 8 4 
0 . 2 7 2 

1 . 0 0 0 
1 . 0 0 0 
0 . 6 2 7 
0 . 6 2 3 
0 . 5 1 3 
0 . 5 1 1 
0 . 4 5 5 
0 . 4 1 5 
0 . 3 5 7 
0 . 3 1 6 
0 . 2 8 5 
0 . 2 6 7 

1 . 0 0 0 
1 . 0 0 0 
0 . 6 1 2 
0 . 6 0 8 
0 . 5 0 0 
0 . 4 8 2 
0 . 4 4 0 
0 . 3 8 2 
0 . 3 4 1 
0 . 3 1 0 
0 . 2 8 6 
0 . 2 5 9 

"^2,3 

TE Z = 52 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 2 0 1 
0 . 2 0 1 
0 . 2 4 3 
0 . 3 2 4 
0 . 4 03 
0 . 5 9 2 
0 . 7 7 2 
1 . 109 
1 . 1 6 5 

HD Z = 6 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 2 0 9 
0 . 2 3 2 
0 . 2 9 2 
0 . 4 3 4 
0 . 5 6 7 
0 . 8 1 5 
1 . 0 4 3 
1 . 1 1 9 

ER Z = 6 8 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 2 1 4 
0 . 2 2 0 
0 - 3 2 7 
0 . 4 2 9 
0 . 6 1 9 
0 . 7 9 2 
0 . 9 5 2 
1 . 0 6 4 

OS Z = 76 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 2 1 8 
0 . 2 4 9 
0 . 3 3 1 
0 . 4 8 0 
0 . 6 1 6 
0 . 7 4 0 
0 . 8 5 4 
1 . 0 0 1 

0 . 0 
0 . 0 
0 . 5 2 9 
0 . 5 5 0 
0 - 5 4 9 
0 . 5 5 0 
0 . 5 6 9 
0 . 5 8 3 
0 . 5 9 5 
0 . 6 1 8 
0 . 6 3 5 
0 . 6 6 2 
0 . 6 6 6 

0 . 0 
0 . 0 
0 . 5 6 7 
0 . 5 7 8 
0 . 5 7 7 
0 . 5 8 7 
0 . 6 0 7 
0 . 6 3 7 
0 . 6 6 1 
0 . 6 9 6 
0 . 7 2 4 
0 . 7 3 3 

0 . 0 
0 . 0 
0 . 5 9 6 
0 . 6 0 6 
0 . 6 0 5 
0 . 6 0 3 
0 . 6 5 7 
0 . 6 8 6 
0 . 7 3 2 
0 . 7 6 8 
0 . 7 9 8 
0 . 8 1 8 

0 . 0 
0 . 0 
0 . 6 3 3 
0 . 6 4 5 
0 . 6 4 3 
0 . 6 6 1 
0 . 7 0 8 
0 . 7 6 9 
0 . 8 1 4 
0 . 8 5 3 
0 . 8 8 6 
0 . 9 2 7 

" i i 
"total 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 3 3 
0 . 1 3 3 
0 . 1 5 6 
0 . 1 9 6 
0 . 2 3 1 
0 . 2 9 9 
0 . 3 5 1 
0 . 4 2 3 
0 . 4 3 3 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 3 4 
0 . 1 4 7 
0 . 1 7 7 
0 . 2 3 8 
0 . 2 8 5 
0 . 3 5 4 
0 . 4 0 3 
0 . 4 1 7 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 3 5 
0 . 1 3 9 
0 . 1 9 1 
0 . 2 3 4 
0 . 2 9 8 
0 . 3 4 5 
0 . 3 8 0 
0 . 4 0 2 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 3 6 
0 . 1 5 2 
0 . 1 9 1 
0 . 2 4 9 
0 . 2 9 4 
0 . 3 2 3 
0 . 3 5 5 
0 . 3 8 6 

"total 

0 . 0 
0 . 0 
0 . 2 6 3 
0 . 2 7 1 
0 . 2 3 5 
0 . 2 3 5 
0 . 2 3 4 
0 . 2 2 3 
0 . 2 1 4 
0 . 1 9 3 
0 . 1 7 6 
0 . 1 5 2 
0 . 1 4 9 

0 . 0 
0 . 0 
0 . 2 6 9 
0 . 2 7 3 
0 . 2 3 6 
0 . 2 3 5 
0 . 2 2 9 
0 . 2 1 4 
0 . 2 0 0 
0 . 1 7 8 
0 . 1 6 2 
0 . 1 5 7 

0 . 0 
0 . 0 
0 . 2 7 3 
0 . 2 7 6 
0 . 2 3 8 
0 . 2 3 7 
0 . 2 3 2 
0 . 2 2 1 
0 . 2 0 4 
0 . 1 8 9 
0 . 1 7 7 
0 . 1 7 0 

0 . 0 
0 . 0 
0 . 2 7 9 
0 . 2 8 3 
0 . 2 4 4 
0 . 2 4 3 
0 . 2 3 9 
0 . 2 2 6 
0 . 2 1 4 
0 . 2 0 4 
0 . 1 9 5 
0 . 1 8 5 

"total 

0 . 6 6 7 
0 . 6 7 7 
0 . 4 9 8 
0 . 4 9 4 
0 . 4 2 8 
0 . 4 2 8 
0 . 4 1 1 
0 . 3 8 3 
0 . 3 5 9 
C . 3 1 3 
0 . 2 7 8 
0 . 2 3 0 
0 . 2 2 3 

0 . 6 4 6 
0 . 6 4 8 
0 . 4 7 4 
0 . 4 7 2 
0 . 4 0 8 
0 . 4 0 0 
0 . 3 7 8 
0 . 3 3 6 
0 . 3 0 3 
C . 2 5 6 
0 . 2 2 4 
0 . 2 1 5 

0 . 6 2 9 
0 . 6 2 9 
0 . 4 5 8 
0 . 4 5 6 
0 . 3 9 4 
C . 3 9 3 
0 . 3 5 3 
0 . 3 2 3 
0 . 2 7 8 
0 . 2 4 6 
0 . 2 2 2 
0 . 2 0 8 

0 . 6 1 3 
0 . 6 1 1 
0 . 4 4 1 
0 . 4 3 8 
0 . 3 7 9 
0 . 3 6 8 
0 . 3 3 7 
0 . 2 9 4 
0 . 2 6 3 
0 . 2 3 9 
0 . 2 2 1 
0 . 2 0 0 

Photon 
energy 
(keV) 

4 . 3 7 
4 . 6 1 
4 . 6 5 
4 . 9 1 
4 . 9 5 
5 . 0 0 
6 . 0 0 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
3 1 . 7 8 

6 . 2 4 
6 . 7 2 
6 . 7 7 
7 . 0 9 
7 . 1 4 
8 . 0 0 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 3 . 5 6 

8 . 4 1 
9 . 2 7 
9 . 3 4 
9 . 7 1 
9 . 7 9 

1 0 . 0 0 
1 5 . 0 0 
2 0 . 0 0 
3 0 - 0 0 
4 0 - 0 0 
5 0 . 0 0 
5 7 . 5 3 

1 0 . 9 5 
1 2 . 4 1 
1 2 . 5 1 
1 2 . 9 4 
1 3 . 0 5 
1 5 . 0 0 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
7 4 . 0 2 
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Table 21 (continued) 

Photon 
energy 
(keV) 

13 .91 
15 .00 
16.28 
16 .41 
16 .91 
17 .05 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
9 3 . 4 1 

17 .30 
2 0 . 0 0 
21 .03 
2 1 . 1 9 
21 .78 
2 1 . 9 5 
30 .00 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
80 .00 

100 .00 
116.20 

21 .04 
26.7 7 
26 .99 
2 7 . 6 7 
27 .89 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

100 .00 
142 .90 

" i . 
" i 

0 .0 
0 .0 
0 .0 
0 . 0 
0 .0 
0 . 1 8 1 
0 .205 
0 .274 
0 .326 
0 .368 
0 .403 
0 .455 
0 .482 

0 .0 
0 .0 
0 .0 
0 .0 
0 -0 
0 .182 
C.230 
0 .278 
0 .317 
0 .349 
0 .399 
P.436 
C.46C 

0 .0 
0 .0 
0 .0 
0 .0 
c . 180 
0 . 1 9 1 
0 .234 
0 .269 
0 .299 
0 .345 
C.380 
0 .433 

" i 

0 .0 
0 .0 
0 .0 
0 .404 
0 .409 
0 .335 
C.332 
0 .323 
C.312 
C.301 
C.292 
C.276 
C.268 

0 .0 
0 .0 
C O 
0 .423 
0 .426 
0 . 3 5 0 
C.35C 
0 .344 
C.337 
C-330 
C.318 
0 .308 
0 . 3 0 1 

0 .0 
0 .0 
0 .443 
0 .445 
0 .367 
0 .365 
C.372 
0 . 3 7 1 
C.368 
C.361 
0 .354 
0 .342 

" i 3 
"L 

1.000 
1.000 
1.000 
0 .596 
0 .591 
0 .484 
0 .464 
0 .403 
0 .362 
0 .330 
0 . 3 0 6 
0 .269 
0 .250 

1.000 
1.000 
1.000 
0 .577 
0 .574 
0 .469 
0 .420 
C.378 
0 .346 
0 . 3 2 1 
0.2 83 
0 .256 
0 .239 

1.000 
1.000 
0 .557 
0 .555 
0 .453 
0 .444 
0 .393 
0-360 
0-333 
0-29 4 
0 .266 
0-226 

PO Z = 84 

0.0 
0 .0 
0.0 
0 .0 
0 .0 
0 . 2 2 1 
0 .257 
0 .377 
0.485 
0 .583 
0 .674 
0 .835 
0.93 0 

U Z = 92 

0 .0 
0 .0 
0.0 
0 .0 
0 .0 
0 .222 
0 .299 
0 .384 
0.46 3 
0 .536 
0.66 3 
0 .773 
0.85 1 

FH Z =100 

0 .0 
0 .0 
0.0 
0.0 
0 .220 
0 .237 
0 .306 
0 .368 
0 .426 
0 .527 
0.6 13 
0.76 3 

0 .0 
0 . 0 
0 .0 
0 .677 
0 . 6 9 2 
0 .692 
0 .715 
0 .803 
0 .863 
0 . 9 1 2 
0 .955 
1.027 
1.069 

0 .0 
0 .0 
0 .0 
0 .734 
0 .742 
0 .747 
0 .833 
0 .909 
0 .973 
1.029 
1.123 
1.202 
1.258 

0 .0 
0 .0 
0 .795 
0 .803 
0 . 8 1 1 
0 .823 
0 .946 
1.032 
1.106 
1.230 
1.333 
1.514 

" to ta l 

0 .0 
0 .0 
0 .0 
0.0 
0 .0 
0 .136 
0 .154 
0 .207 
0 .243 
0 .280 
0 .307 
0.34 7 
0.36 7 

0 .0 
0 -0 
0 .0 
0 .0 
0-0 
0-134 
0 .172 
0 .208 
0-238 
0 .263 
0 .300 
0 .329 
0 .347 

0 .0 
0 .0 
0.0 
0 .0 
0 .132 
0 .141 
0 .174 
0 .200 
0 .223 
0 .258 
0 .284 
0 .324 

" to ta l 

0 . 0 
0 . 0 
0 . 0 
0 .286 
0 .290 
0 .251 
0 .250 
0 .245 
0 . 2 3 7 
0 .229 
0 . 2 2 2 
0 . 2 1 1 
0 .204 

0 . 0 
0 . 0 
0 . 0 
0 .296 
0 .298 
0 .259 
0 . 2 6 1 
0 .258 
0 . 2 5 3 
0 .249 
0 .240 
0 .232 
0 .227 

0 . 0 
0 . 0 
0 .307 
0 .308 
0 .269 
0 .268 
0 .276 
0 .276 
0 .275 
0 .270 
0 .265 
0 .256 

"/ .3 

" to ta l 

0 .596 
0 .595 
0 .591 
0 .422 
0 .420 
0.362 
0 .349 
0.305 
0 .275 
0 .251 
0 .233 
0.205 
0 .191 

0 . 5 8 1 
0 .574 
0 .573 
0.403 
0 .402 
0 .347 
0 .314 
0 .284 
0 .260 
0.242 
0 .213 
0 .193 
0 .180 

0 .568 
0 .557 
0 .386 
0.384 
0 .332 
0 .326 
0 .292 
0 .268 
0 .248 
0 .219 
0 .199 
0 .169 

Photon 
energy 
(keV) 

13 .91 
1 5 . 0 0 
16 .28 
1 6 . 4 1 
16 .91 
17 .05 
2 0 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 
9 3 . 4 1 

17 .30 
2 0 . 0 0 
21 .03 
2 1 . 1 9 
2 1 . 7 8 
2 1 . 9 5 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

100 .00 
116 .20 

2 1 . 0 4 
2 6 . 7 7 
2 6 . 9 9 
2 7 . 6 7 
2 7 . 8 9 
3 0 . 0 0 
4 0 . 0 0 
5 0 . 0 0 
6 0 . 0 0 
8 0 . 0 0 

100 .00 
142 .90 
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Table 22. Conversion factor C = ̂ """'̂  7'^^'^/""''^> X 10" 
Avogadro number 

Divide values in Tables 7 to 14 by C to obtain cross section values in units of cm^/g, \ijp{a!?l^ = o/C(barns/atom). 
Note that for unstable elements, C was calculated for the most common isotope that is either 

the longest lived or the most often used one. 

1 H 
2 HR 
3 LT 
4 BB 
5 B 

6 C 
7 N 
8 0 
9 F 

10 NE 

11 NA 
12 HG 
13 AL 
14 SI 
15 P 

16 S 
17 CL 
18 AR 
19 K 
20 CA 

21 SC 
22 TI 
23 V 
24 C8 
25 MN 

26 FE 
27 C3 
28 HI 
29 CO 
30 ZN 

31 GA 
32 GE 
33 AS 
34 SE 
35 BR 

36 KR 
37 BB 
38 SK 
39 Y 
40 ZP 

41 Nil 
42 HO 
43 TC 
44 RU 
45 RH 

46 pn 
47 Al 
48 CD 
49 IN 
50 SN 

1 . 6 7 4 
6 . 6 4 7 
1 1 . 5 2 
1 4 . 9 6 
1 7 . 9 5 

1 9 . 9 4 
2 3 . 2 6 
2 6 . 5 7 
3 1 . 5 5 
3 3 . 5 1 

3 8 . 19 
4 0 . 3 8 
4 4 , 7 8 
4 6 . 6 3 
5 1 . 4 3 

5 3 . 2 4 
5 8 . 8 7 
6 6 . 3 2 
6 4 . 9 3 
6 6 . 5 5 

7 4 . 6 5 
7 9 . 5 3 
8 4 . 5 9 
8 6 . 3 4 
9 1 . 2 2 

9 2 . 7 4 
9 7 . 8 5 
9 7 . 4 5 
1 0 5 . 5 
1 0 8 . 6 

1 1 5 . 8 
1 2 0 . 5 

- 1 2 4 . 4 
1 3 1 . 1 
1 3 2 . 7 

1 3 9 . 1 
1 4 1 . 9 
1 4 5 . 5 
1 4 7 . 6 
1 5 1 . 5 

1 5 4 . 3 
1 5 9 . 3 
1 6 4 . 4 
1 6 7 . 8 
1 7 0 . 9 

1 7 6 . 7 
1 7 9 . 1 
1 8 6 . 6 
1 9 0 . 7 
1 9 7 . 1 

51 
52 
5 3 
54 
55 

56 
57 
5 8 
59 
6 0 

61 
62 
6 3 
64 
6 5 

6 6 
6 7 
6 8 
6 9 
70 

71 
7 2 
7 3 
74 
75 

7 6 
7 7 
7 8 
7 9 
80 

81 
82 
8 3 
84 
85 

86 
87 
88 
89 
90 

91 
9 2 
9 3 
94 
95 

96 
9 7 
98 
99 

100 

SB 
TE 
I 
XE 
CS 

BA 
LA 
CE 
PR 
ND 

PM 
SM 
EO 
GD 
TB 

DY 
HO 
ER 
TH 
YB 

LU 
HF 
TA 
W 
RE 

OS 
IR 
PT 
AU 
HG 

TL 
PB 
BI 
PO 
AT 

RN 
FR 
RA 
AC 
TH 

PA 
U 
NP 
PO 
AH 

CH 
BK 
CF 
ES 
FH 

2 0 2 . 2 
2 1 1 . 9 
2 1 0 . 7 
2 1 8 . 0 
2 2 0 . 7 

2 2 8 . 1 
2 3 0 . 7 
2 3 2 . 7 
2 3 4 . 0 
2 3 9 . 6 

2 4 4 . 1 
2 4 9 . 5 
2 5 2 . 4 
2 6 1 . 1 
2 6 3 . 9 

2 6 9 . 8 
2 7 3 . 9 
2 7 7 . 7 
2 8 0 . 5 
2 8 7 . 3 

2 9 0 . 5 
2 9 6 . 4 
3 0 0 . 5 
3 0 5 . 4 
3 0 9 . 2 

3 1 5 . 8 
3 1 9 . 1 
3 2 3 . 9 
3 2 7 . 4 
3 3 3 . 1 

3 3 9 . 4 
3 4 4 . 1 
3 4 7 . 0 
3 4 7 . 1 
3 4 7 . 8 

3 6 8 . 6 
37 0 . 3 
3 7 5 . 3 
3 7 7 . 0 
3 8 5 . 3 

3 8 3 . 6 
3 9 5 . 3 
3 9 3 . 6 
3 9 7 . 0 
4 0 3 . 6 

4 1 1 . 9 
4 1 3 . 6 
4 1 3 . 6 
4 2 0 . 2 
4 1 8 . 6 

101 «D 428.4 
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