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

l M. O. 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 X 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: Kaj, Kay o, KB1, KBy, 3, Laj, Lul’z, LBy,
LBy,15, LB3, L&, Lvy1, LYy, and Ly »~ Ly 3. For use in x-ray
fluorescence analysis, Ko and Lo fluorescence cross sections
are presented at specific energies: TiK = 4.55 keV,

CrK = 5.46 keV, CoK = 7.00 keV, Cuk = 8.13 keV, MoKa = 17.44 keV,
AgK = 22.5 keV, DyK = 47.0 keV, and 2%1Am = 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.

o

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

%
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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 K-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 X 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 XK and L x rays as a function of
photon energy, and (2) for each of the important X and I 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, Ko and Lo 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;3 for an x ray i1J is the product of
the partial or subshell photoionization cross section Ui, the fractional
radiative rate Fij’ the fluorescence yield Wy and the hole transfer

= :
factor Ti,k (Ti,k 1

g,. = GiwiFijTi,k s (1)




where 7 refers to the subshell photoionized, J to the final state of an
x-ray transition, and X to the subshell to which a vacancy has been
shifted by a Coster-Kronig transition. Alternatively, ZJ could be con-
sidered the designation of a characteristic x ray, for example, Ko,
LBy, etc. The partial rate Fij is given by the radiative rate Sij for
the x ray 7j relative to the total radiative rate Si,R for a vacancy in
the subshell 7:

Fij = sij/si, ' (2)

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

factor Ti X is unity, and we have for an x ray of the X series
2

i = GKwKFKj , (3)

or for Koj;, using an example,

oKd.l = OKNKFKOtl ) (33)

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

o, .=0 lmlF , (4)

L1J L Llj

where w; is an abbreviation of wp .
1
For an x ray of the L, emission series, we have

CIL1

. =0 F_ . 1+ — s 5
Lz,j sz?‘ L2J O‘L2 fl,2 ( )

g

and for an x ray of the L3 emission series,

OL OL

2 1

g, . =g - - '

LyJ L3w3FL3j' 1+ oL fo,3+ o (Fr1,3+ f'1,3 + f1,251,3) [s (6)

where the bracketed terms define the hole transfer factor T. %
3



In Egs. 5 and 6, the fé,k factors are the Coster-Kronig yields that
shift a vacancy from subshell © to subshell k before the emission of an
x ray. Yields f1,», f1,3, and f2,3 refer to radiationless transitions
and f'; 3 to the radiative tramsition L -+ Lj.

Equations 4 to 6 apply to photon energies in the range EL. < hv < EK*’
where 7 = 1, 2, 3, and EK* is the minimum energy required to e%cite a K
electron. The effect of hole transfer for L, 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,2 fluorescence and Coster-Kronig
yields from Krause's recent evaluation,3 and fractional radiative rates
and intrashell radiative yield f'1’3 from Scofield's relativistic

Hartree-Fock calculations." 8

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
partial 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 K-shell component o, or the L-shell component

K
o predominates. In Tables 1 to 4, the semiempirical values by Plechaty

et al.?°10 and the experimental (evaluated) values by Veigele!! are com-

2,12

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

within 3%, except for regions close to absorption edges. Because the



a . .b . .
Comparison of evaluated and theoretical™ photoionization

Table 1.
cross sections above K edge: 100(o; - op)/o0>
(The relative K-shell cross section is also given.)
Range of photon energies (keV)

Atomic

Element number o,/a Near
K’ "total K edge 5-10 10-60  60-100  100-400
Sulfur 16 >0.90 +6 +2 -3 +1
Selenium 34 >0.88 +7 2 -3 -3
Barium 56 >0.84 +10 +5 +2 -3
Tantalum 73 >0.81 +7 +3 -3
Uranium 92 >0.77 +5 -2
%For values obtained by Veigele (o;), see ref. 11.

bFor values predicted by Scofield (os), see ref. 2.

. . P/ . .b .. .
Comparison of semiempirical”™ and theoretical™ photoionization

Table 2.
cross sections above XK edge: 100(o; - 0y)/ay
Range of photon energies (keV)
Atomic Near
Element number K edge 5-10 10-60 60-100 100-400

Sulfur 16 +2 +2 -4 -2

Selenium 34 -2 +2 +1 +2
Barium 56 -2 +2 +1 +1
Tantalum 73 0 -2 -2
Uranium 92 +6 -1
Californium 98 +4 -1

For values obtained by Plechaty (0;), see ref. 9.

bFor values predicted by Scofield (¢,), see ref. 2.



Table 3. Comparison of evaluated? and theoreticalb photoionization
cross sections between L and XK edges: 100(o; - 03)/0)

(The relative L-shell cross section for EL1 < F < EK is also given.)

Range of photon energies between edges

Atomic

Element number OL/Gtotal L ESZZS Fi;iz Sﬁ:i?d
Sulfur 16 >0.87 +1 +1
Selenium 34 >0.85 +10 to 20 +2 +3
Barium 56 >0.78 +3 to 8 +3 +0
Tantalum 73 >0.76 +2 to 5 =2 +1
Uranium 92 >0.74 +1 to 5 -3 -2

%for values obtained by Veigele (o;), see ref. 11.

bFor values predicted by Scofield (o,), see ref. 2.

Table 4. Comparison of semiempiricala and theoreticalb photoionization
cross sections between L and X edges: 100(gy - o¢y)/0y

Range of photon energies between edges

Atomic Near First Second

Element number L edges half half
Sulfur 16 +4 +2
Selenium 34 +10 to 15 +6 +3
Barium 56 +3 to 8 +3 +0
Tantalum 73 +1 to 3 -1 -0
Uranium 92 -2 to 4 -2 -1
Californium 98 *2 to 4 -3 -3

aFor values obtained by Plechaty (o;), see ref. 9.

bFor values predicted by Scofield (0y), see ref. 2.




partial cross sections Oy and o account for more than 757% and often

907% of the total cross sections, the errors in OK and OL will not be

much greater than those for ¢ Partition of or into its com~-

total’

ponents increases the uncertainty for ¢ and 0. . However, the

I’ °ny’ Ly

effect on the x-ray fluorescence cross section from this source should
be less than 107 for ELi < hv < EK because of considerable compensation
by hole transfer (Egqs. 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.!3s1% 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.l®

Fractional radiative rates

Theoretical values have been checked against experimental data
throughout the periodic table.*”7,1® From these comparisons, uncertainty
of the fractional Ko rates can be surmised to be less than 27 and those
of the fractional Lo rates less than 4%. For LB; and the weaker lines
of the X and Ly series, these uncertainties should be doubled, and for

the remaining L lines uncertainties may exceed 10%.

Fluorescence and Coster-Kronig vields

Estimates of uncertainties of these parameters are given in Table 5.
Uncertainty of the intrashell radiative yield f'1’3, even if large, would

have a negligible effect on Ors since f'; 3 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 S and 9 values. Results
are summarized in Table 6 and displayed in Fig. 1. Note the regions of
about 5% accuracy in Sy and of 10 to 15% in 9ol 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)

Range of atomic numbers

Yield 5-10 10-20  20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 100-110

Wy 40-10%  10-5 5-3 3 2 2-1 1 1 <1 <1 1

w0y 230% 307 307 30-20°  20-15 15 157 15 15-20 20

wo 2257 25%0 55 25-10 10 10-5 5 5 10? 10

03 2257 257 20 20-10  10-5 5 5-3 3 3-5 5

f1 3% 5% 5 5-10° 15 10 10-57 5 5-10 15
f1,2 109 159 15 20? 20 15 20° 10 10-50  50-100
1,3 54 10% 10 10° 15 10 10-57 5 5-10 15
2,3 260 30-20 20 20 20-15 15 15 15? 20

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

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




Table 6. Estimated uncertainties of calculated fluorescence
cross sections for Xo and Lo x rays
(In percent)
Photon Range of atomic numbers
energy
(keV) X ray 5-10 10-20 20-30 30-40 40-60 60-80 80-90 90-100

1-5 Ko 40-10 10

Lo 525 25 25 25
5-10 Ko 40-10 8 5

La %25 25 25 20 20
10-30 Ko 40-15 10 5 5 5

Lo %30 30 25 20-15 10-15 15 15-20
30-80 Ko 45-15 15 8 5 5 5

La %40 35 25 20 10 10 15
80-200 Ko 45-20 20 15 10 8 8 10 15

La 350 40 35 25 20 20 20
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Fig. 1. Estimated uncertainties in calculated fluorescence cross
sections for Ko and Lo 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 Ko cross sections apply for all ele-
ments with Z > 15, and the Lo cross sections apply for Z 2 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, Lal,z for 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 satellitesl3>1%:17518 and second, satellite events arising

18 are included in the cross sections as

from Coster-Kronig transitions
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,!9-2! 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 107 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,zzs23 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 CuXo 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 Ko x rays and to less than 5% for Lo x rays in favorable cases.



2. TABLES AND GRAPHS OF X-RAY FLUORESCENCE CROSS SECTIONS IN THE
PHOTON ENERGY RANGE 1 to 200 keV

13
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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) — Ko, Kul,z, KB1, and
K1,3 x rays for EK < hv < 200 keV; Lay, LBj, L62’15, LB3, L&,

Lyy, and Iy ~ Lp 3 x rays for ELi < hv < EK’ where ELi is the

binding energy of L;, L,, or L3 subshell.

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

all elements at regular photon energy intervals.

X-ray fluorescence cross sections were calculated from Egs. 3 to 6:

® Example for a X series x ray:

OKal - OKwKFKal :
® Example for an IL; series x ray:
gy = 95,“rg, .
® Example for an L, series x ray:
GLl

g, = oszzFle 1+ ;Z; f1,2) -

® Example for an Lj series x ray:

o

°L, °L

= —_— ——— |
°L3N3FL0£1,2 L+t-—"F o3+t (fi,3+F'1,3+ f1,202,9)] -

GLal’z Ls Ly
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
Ei of level %, occurs at Av = 1.007 Ei’ and the last entry below an
absorption edge occurs at hv = Ei/l.001.2” All Ei values are theoret-

' ical; these theoretical energies are always greater than the experimental

energies.
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2. Breaks in the cross section curves for I, x rays are due to dis- ’
continuities in the Coster-Kronig yields3 f1,2> f1,3, and f2,3 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. 1In 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 ¢ = 1.113 OLul holds independent of Z.

LOLl 2
5. Read 4.28 E-02 as 4.28 x 1072.
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Table 7 K shell x-ray fluorescence cross sections arranged m sequence by element

Values are 1n units of barns/atom See Figs 2 to 5 for graphic representation

Photon

Photon

KL, Kiy 5 KMy KM, 5 KLs KLy, KM, kM,
en
(k:’% Key Ky 5 KBy KBy 5 e(‘l‘(ir\%)y Koy Key 5 KB, KB, 3
B 2= 5 07 o= 8
.00 2.39E 01 3.59E 01 - - 2.00 9.66F 01 1.45% 07 - -
1.50 7.31E 00 1.10E 01 - - 3.00 3.01C 01 4.52u O1 - -
2.00 3.09E 00 4.64F 00 - - 4,00 1.29E 01 1.93. 01 - -
3.00 8.98E-01 1.35F 00 - - 5.00 6.57E 06 9.86T 00 - -
4.00 3.67E-01 S.50E-01 - - £.00 3.77E 0C 5.667 00 - -
5.00 1.81E-01 2.72F-01 - - 3,00 1.55F €O 2.337 00 - -
6.00 1.01F-01 1.52E-01 - - 10.00 7.74E-01 1.160 00 - -
8.00 4.02E-02 6.03F-02 - - 15,00 2,14F-01 3.22.-01 - -
10.00 1.95E-02 2.92E-02 - - 20.00 8.51FP-C2 1.287-01 - -
15.00 5.15E-03 7.73F-03 - - 30.00 2.29F-02 3.427-02 - -
20.00 1.99E-03 2.98F-03 - - 40.00 8.87F-03 1.337-02 - -
30.00 5.15E-04 7.73E-04 - - 50.00 4.26E-03 6.40r-03 - -
40.00 1.97E-04 2.95E-04 - - 60,00 2.38E-03 3.517-03 - -
50.0C 9.30E-05 1.40E-04 - - 30.00 9.03E-04 1.367-03 - -
60.00 5.04E-05 7.56E-05 - - 100,00 4,32F-Cl A.497-04 - -
80.00 1.92E-05 2.83E-05 - - 150,00 1. 14F-0u 1.727-04 - -
100.00 $.11E-06 1.37E-05 - - 200,00 4.52E-05 6.78P-05 - -
150.00 2.37E-06 3.56%-C6 - -
200.00 9.30E-07 1.39E-06 - - Foo7 = 9
c z= 6 1.00 1.45F 03 2.187 03 - -
1.50 5.10F 02 7.66T 77 - -
1.00 7.R6E 01 1.18E 02 - - 2,00 2.33F 02 3.50F 02 - -
1.50 2.49E 01 3.72F 01 - - 3.00 7.43E 01 1.12E 00 - -
2.00 1.07E 01 1.60F 01 - - 4.00 3,22k 01 4.84° 01 - -
3.00 3.18E 00 4.77F 00 - - 5.00 1.66L 01 2.50% 01 - -
4.00 1.32E 00 1.98E 00 - - 6,00 9.61F 00  1.44% 01 - -
5.00 6.62F-01 9.91E-01 - - 8,00 4.00E 00 6.01F 70 - -
6.00 3.74E-01 5.60F-01 - - 10.00 2.C1E 00 3.02% 00 - -
8.00 1.50E-01 2.25E-01 - - 15.00 S5.64E-C1 8.470-01 - -
10.00 7.36E-02 1.10E-01 - - 20.00 2.26E-01 3.393-01 - -
15.00 1.98F-02 2.96E-02 - - 30.00 6.12F-02 9.197-02 - -
20.00 7.71E-63 1.15F-02 - - 40.00 2.40E-02 3.607-0) - -
30.00 2.02E-03 3.03E-03 - - 50.0C¢ 1.16E-02 1.74E-9) - -
40.00 7.778-04 1.16E-03 - - 50.00 6.36E-C3  9.557-03 - -
50.00 3.69E-04 5.53F-04 - - 80.00 2.47F-C3 3.71C-03 - -
60.00 2.01E-04 3.01E-084 - - 100.00 1.19E-03 1.78F-03 - -
80.00 7.698-05 1.15F-04 - - 150,00 3.1,F-04 4.74L-04 - -
100.00 3.65E-05 5.47E-05 - - 200.00 1.25E-04 1.88T-04 - -
150.00 §.58E-06 1.43E-05 - -
200.00 3.77E-06 5.64E-06 - - NP7 = 10
N oz= 7 1.00 2.63E 03 3.95z 0} - -
1.50 9.50F 02 1.43E 03 - -
1.00 2.53E 02 3.81F 02 - - 2.00 4.43E 02 6.66F 02 ~ -
1.50 8.27E 01 1.24E 02 - - 3,00 1.46F 02 2.178 07 - -
2.00 3.64E 01 S5.47E 01 - - 4,00 6.35F 01 9.537 01 - -
3.00 1.118 01 1.66E 01 - 5.00 3.31F 01 4.97F 01 - -
4.00 4.65E 00 7.00F 00 - 6.00 1.9JE 01 2.90E 01 - -
5.00 2.36E 00 3.54E 00 - - 8.00 A.11F 00 1.227 01 ~ -
6.00 1.3E €O 2.02F 00 - - 10.00 4.10F 60 6.16% 00 - -
8.00 S5.47E-01 8.23E-01 - - 15.00 1.17E 0C 1.75F 20 - -
10.00 2.70E-01 4.06E-01 - - 20.00  4,.7CF-01 7.07R-01 - -
15.00 7.38E-C2 1.11F-01 - - 30.00 1.29F-01 1.937-01 - -
20.00 2.90E-02 4.36E-02 - - 40.00 5.08E-G2 7.647-02 - -
30.00 7.69E-03 1,16E-02 - - 50.00 2.4oF-02 3.708-02 - -
40.00 2.98E-03 4.48F-03 - - 60-00 1.36F-02 2.04Z-02 - -
50.00 1.42E-03 ?2.14E-03 - - 80.00 5.29F-03 7.95%-03 - -
60.00 7.76E-04 1.17F-03 - - 100.00 2.55F-03 3.83C-03 - -
80.00 2.99E-04 4.49F-04 - - 150.00 6.81E-04 1.02C-03 ~ -
100,00 1.42E-04 2.14F-08 - - 200.00 ?.71E-G4 4.077-04 - -
150.00 3.75E-05 5.63F-05 - -
200,00 1.48E-05 2.22E-05 - -
0o 2= 38
1.00 6.39F 02 9.59E 02 - -
1.50 2.15E 02 3.24F 02 - -



Table 7 (continued)

E::r‘;‘ KLy KLy KM, KM, 4 :‘I::r‘;;‘ KL, KL, 3 KM, KM,
(keV) Ka, Kay 5 KBy KBy 3 (keV) Ka, Kay 3 K8, KBy ,3
NA 2 = 11 ST 7 = 14
1.07 3.45E 01 5.18F O3 - - 4,00 6.27F 02 9.43F 02 1.84% 01 2.73FE 01
1.50 1.74E 03 2.61F 03 - - 5.00 3.39E 02 5.108 N2 9.97% 00 1.50F 01
2.00 8.31F 02 1.25F 03 - - 6,00 2,03F 02 3.05E 02 5.97% 00 3.33% 00
3.00 2.77E 02 U4.17E 02 - - 8.00 8.89F 01 1.34F 02 2.62E 00 3.94F 00
4.00 1.24E 02 1.85F 02 - - 10.00 4.63F C1 6.96F 01 1.36% N0 2.05E 00
5.00 6.50E 01 9.76F 01 - - 15.00 1.37E 01 2.07% 01 4.04%-01 6.09E-01
6.00 3.82F 01 S5.73F 01 - - 20.00 S.71F 00 8,592 00 1.68E-01 2.53r-01
8.00 1.62FE 01 2.44F 01 - - 30.00 1.62E 00 2.44% 00 4,77E-02 7.18F-02
10.00 8.26E 00 1.24F 01 - - 40.00 6.5%E~C1 9.8518-01 1.93%-02 2.93%-02
15.00 2.37E €0 3.57E 00 - - 50.00 3.22E-01 4.848-01 9,43E-03 1.437-02
20.00 9.66B-01 1.45E 00 - - 60.00 1.80E-01 2.71%-01 65.298-03 7.973%I-03
30.00 2.67E-01 4.01E-01 - - 80.00 7.15E-02 1.07E-01 2.10%=-03  3.1HE-03
40.00 1.068-01 1.59F-01 - - 100.00 3.49F-02 S5.2uE-02 1.03R-03 1.54F-03
50,00 5.15E-02 7.74F-02 - - 150.00 9.50E-03 1.43%-02 2.79%-04 4,217-04
60.00 2.,85E-02 4,28F-02 - - 200.00 3.82FP-03 5.753-03 1.12R-04 1,69E-01
80.00 1.12E-02 1.68E-02 - -
100.00 S.40E-03 B8.11E-03 - - P 72 =15
150.00 1.45E-03 2.18EF-03 - -
200.00 5.79E-04 8.69F-04 - - 2.14 4.57FE €3 6.,88E 03 2.158 02 13.25% 02
3.00 2.098 03 3,15% 03 9.87F 01 1.,49F 02
MG 2 = 12 4.00 9.85F 02 1.48E 03 4.64F 01 7.00F O
5.00 5.38F 02 8.09E 02 2.53F 01 3.82¢% 0N
1.30 4.,02E 03 &6,.06F 03 - - 6.00 3.,24F 02 4,88F 02 1.532 01 2.318 01
1.50 2.97E 03 4,47%F 03 - - 3.00 1.43F 02 2.16F 02 6.76E 00 1.02F 01
2,00 1.44F% 03 2.17E 03 - - 10.00 7.51E €01 1.138 02 3.54F 00 5.34F 00
3.00 4.92E 02 7.41E 02 - - 15.00 2.26E 01 3.39E 01 1.06F 00 1.60R 00
4,00 2.228 02 3.34F 02 - - 20.00 9.43E 00 1.42F 01 4.84R-01 A.705-01
5.00 1.18E 02 1.73F 02 - - 30.00 2.7CE 00 4.06F 00 1.278-01 1.928-01
6,00 6.98R 01 1.05E 02 - - 40,00 1,10E 00 1.65F 00 5.178-02 7.79E-02
8.00 3.00E 0% 4.51F C1 - - 50.00 S5.42E-01 8.158-01 2.55E-07 3.85F-02
10.00 1.54E 01 2.31E 01 - - 60.00 3.03E-01 4.56E-01 1,43E-02 2.16E~02
15.00 U4.47E 00 6.72F 00 - - 30.00 1.21E~01 1.828-01 5.70E-03 B,.60EFE-03
20.00 1.83B 00 2.75% 00 - - 100.00 S.92F-02 R8,91E-02 2.79%-03 4.211n-03
30.00 S.11E-01 7.68E-01 - - 150.00 1.62E-02 2,.44E-02 7.64E-04 1.15FP-03
40.00 2.04E-01 3.07F-01 - - 200.00 6.54E-03 9,.84FE-0D3 3.08E~04 4.H65FE-0U
50.00 9.96E-02 1.50E-01 - -
60.00 5.,53E-02 8.32E-02 - - S 7z = 16
80.00 2.18E-02 3.27E-02 - -
100.00 1.06E-02 1.59F-02 - - 2.47 G4,79E 03 7.22E 03 3,168 02 4.75% 02
150.0C 2.85E-03 4,29E-03 - - 3.00 3.13E 03 4.72% 03 2,078 02 3.11% 02
200.00 1.18E-03 1.71E-03 - - .00 1.89E 03 ?2.24F 03 9.83F 01 1.88F 02
5.00 8.22E 02 1.24F 03 S.420 01 8,152 01
AL 72 = 13 6.00 4,.,99F 02 7.51E 02 3.29F 01 4,.,94E 01
8.00 2.22FE 02 3.35E 02 1.47% 01 2.21% 01
1.56 4,12E 03 6.19FE 03 5.52F 01 9.28F 01 10.00 1.17F 02 1.76E 02 7.73% 00 1.16F 01
2.00 2.38E 03 3.58F 03 3.20EFE 01 4,79 01 15.00 3.56E 01 5,368 01 2.352 00 3.53E 00
3.00 8.34E 02 1.25F 03 1,12% 01 1.A8E 01 20.00 1.50E 01 2.,26F 01 9.88%-01 1.49% 00
4,00 3.82E 02 5.74F 02 S5.12E 00 7.68EF 00 30.00 4.32F 00 6.51F 00 2.85%-01 4,29F-01
5.00 2.05E 02 3.,08F 02 2.74E 00 4.12E 00 40.00 1.76E 00 2.66F 00 1.16E~-01 1.75E-01
6.00 1.22B 02 1.838 02 1.63E 00 2.45F 00 50.00 8,75E-01 1.,32¢ 00 S,778-02 B.67%-02
8.00 S5.28E 01 7.94% 01 7.08E-01 1.06% 00 60.00 U4.91E-01 7T.40E-01 3.24F-02 U4.RTE-N2
10.00 2,73E 01 4.10F 01 3.66E-01 5.49E-01 80.00 1.97E-01 2.96%-01 1.30%=-02 1.958-02
15.00 8.02E 00 1.21% 01 1. 08F-01 1.618-01 100.00 9.668-02 1.45E-01 6.37E-03 9,57E-03
20,00 3.31FE 00 4.97F 00 U4.44F-N2 B6.65E-02 150.00 2.66E-02 #4.008-02 1.75E-03 2.63FE-03
30.00 9.31E-01 1.4CE 00 1.25E-02 1.87F-02 200.00 1.07E-02 1.62E-02 7,.08%-04 1.07r-03
40.00 3.,74E-01 5.62%-01 S,02F-03 7.52F-03
50.00 1.83E-01 2.76F-01 2.46F-03 3.69E-03
60.00 1,02E-01 1.53%-01 1.378-03 2.05E-03
80.00 4.04B-02 6.07F-02 S.41FE-04 A 12E-00
100.00 1.96E-02 2.95F-02 2.63E-04 3,95E-04
150.00 S5.33E-03 8.01F-03 7.14E-0S5 1.07E-04
200.00 2.14E-03 3.21F-03 2.86F-05 4.30E-05
ST 2= 14
1.84 H4.34E 03 6.52F 03 1.28% 02 1.92F 02
2.00 3.81E 03 5.73F 03 1,128 02 1.69E 02
3.00 1.35E 03 2,03F 03 3.98% 01 5.98E 01




Table 7 (continued)

zzgrwn KL, KLas KM, KM, ‘:::r‘;’; KL, KLy, KM, KM, 5
(ke‘i)y Ko, Kay 2 KB, KBy 3 (keV) Ka, Koy y KBy KBy 3
cL 7= 17 ca = 20
2.82 5.0UE 03 7.53E 03 4.35E 02 6.54E 02 60.00 2.56F 00 3.86F 00 3.38%-01 5.08%-01
3.00 4.57E C3 6.88F 03 3.95FE 02 5.94% 02 80.00 1.04FE 00 1.57% 00 1.37R-01 2.07E-01
4.00 2.20E 03 3.31F 03 1.90F 02 2.85E 02 100.00 5.17E-01 7.79F-01 6.82R-07 1.03E-01
5.00 1.22E 03 1.84E 03 1.05E 02 1.59EF 02 150.00 1.45E-01 2.18%-01 1.91E-02 2.87E-02
6.00 7.47E 02 1.12F 03 6.45F 01 9,70E 01 200.00 5.92E-02 8.92%-02 7.80F-03 1.178-02

8.00 3.36E 02 S.06F 02 2.90E 01 4.37E 01
10.00 1.78E 02 2.69E 02 1.54F 01 2.32E 01 sc = 21
15.00 5.47E 01 8.24% 01 4.73FE 00 7.11E 00
20.00 2.32FE 01 3.49E 01 2.00F 06 3.01E 00 4.50 5.89F 03 B8.87E 03 7.87F 02 1.19E 03
30.00 6.74E 00 1.02E 01 5.82E-01 8.76E-01 5.00 4.59E €3 6.91E 03 6.14E 02 9.74E 02
40.00 2.77E 00 4.17E 00 2.39F-01 3.59E-01 6.00 2.88E 03 4.33% 03 3.84F 02 5.79% 02
50.00 1.38E 00 2.07E 00 1.19E-01 1,79E-01 8,00 1.3GE 03 2.02% 03 1.79F 02 2.70E 02
60.00 7.75E-01 1.17E 00 6.69E-02 1.01E-01 10.00 7.30E 02 1.10F 03 9.75% 01 1.47E 02
80.00 3.12E-01 4.69E-01 2.69F-02 4.05F-02 15,00 2.33E 02 3.51E 02 3.11E 01 4.69E 01
100.00 1.53B-01 2.31E-01 1.32E-02 1.99E-02 20.00 1.01E 02 1.52F 02 1.35F 01 2.04E 01
150.00 4.20E-02 6.38E-02 3.66E-03 5.508-03 30.00 3.04F 01 U4.57F 01 4.06E 00 6.11F 00
200.00 1.72E-02 2.59F-02 1.48F-03 2.23F-03 40,00 1.27E 01 1.91E 01 1.70E 00 2,55E 00
50.00 6.40E 00 9.64E 00 B.56E-01 1.29E 00
AR 2 = 18 60.00 3.64E 00 5.48% 00 4.87%-01 7.33F-01
80.00 1.49E 00 2.24F 00 1.99E-01 2.99E-01
3.20 5.32E 03 8.01F 03 5.80E 02 8.72F 02 100.00 7.40E-01 1.11E 00 9.89E-02 1.49E-01
4.00 3.19E 03 4.80F 03 3.47E 02 5.23% 02 150.00 2.C8F-01 3.13%-01 2.78%-02 4.13§-02
5.00 1.79E 03 2.69E 03 1.95F 02 2.93F 02 200,00 8.53E-02 1.28E-01 1.14E-02 1.72E-02
6.00 1.10E 03 1.65E 03 1.20F 02 1.80F 02
8.00 4.99E 02 7.52E 02 S.44E 01 8.18F 01 TT 7 = 22
10.00 2.67E 02 4.01E 02 2.91F 01 4,37E 01
15.00 B8.26E 01 1.24E 02 9.00E 00 1.35E 01 5.97 6.00E 03 9.04F 03 8.14F 02 1.23F 03
20.00 3.52E 01 5.30F 01 3.84E 00 5.77E 00 5.00 S5.98E 03 9.01E 03 8.12E 02 1.22E 03
30.00 1.03E 01 1.55E 01 1.12F 00 1.69E 00 6.00 3.80E 03 5.73E 03 5.168 02 7.77E 02
40.00 U4.26F 00 6.40E 00 4.64B-01 6.97E-01 8.00 1.79E 03 2.69EF 03 2.43R 02 3.65F 02
50,00 2.12E 00 3.20F 00 2.32E-01 3.48R-01 10.00 9.78E 02 1.47E 03 1,33E 02 2.00F 02
60.00 1.20E 00 1.81E 00 1.31E-01  1.978-01 15.00 3.15E 02 4.75F 02 U4.28% 01 6.44F 01
80.00 G4.84E-01 7.29E-01 5.28F-02 7.94E-02 20.00 1.38E 02 2.08E 02 1.87E 01 2.81F 01
100.00 2.39E-01 3.60E-01 2.60F-02 3.92E-02 30.00 4.16E 01 6.2T7E 01 5.65E 00 B8.50E 00
150.00 6.63B-02 9,98F-02 7.23E-03 1.098-02 40.00 1.75E 01 2.63E 01 2.37% 00 3.37E 00
200.00 2.70E-02 4.06E-02 2,94E-03 U.42R-03 50.00 B8.84E 00 1.33E 01 1.20E 00 1.81F 00
60.00 5.04E 00 7.61E 00 6.85%-01 1.03E 00
K z=19 80.00 2.07E 0C 3.12E 00 2.81E-01 4.22E-01
100.00 1.03E 00 1.55E 00 1.40E-C1 2.11F-01
3.61 5.75% 03 RB.65E 03 6.97F 02 1.05F 03 150.00 2.91E-01 4.39E-01 3.95E-02 5.958-02
4.00 4.45E 03 6.69E 03 5.39F 02 8.11% 02 200.00 1.20E-01 1.80E-01 1.62E-02 2.44E-02
5.00 2.50E 03 3.77F 03 3.03F 02 4.57E 02
6.00 1.55E C3 2.33E 03 1.88F 02 2.83F 02 v = 23
8.00 7.11E 02 1.07F 03 8.62E 01 1.30F 02
10.00 3.82E 02 5.75F 02 U4.63E 01 6.978 01 5.48 6.13E 03 9.258 03 R.40F 02 1.26E 03
15.00 1.20E 02 1.80% 02 1.45FE 01 2.18% 01 6.00 Y4.95E 03 7.46E 03 6H.77FR 02 1.02F 03
20.00 S.13E 01 7.72E 01 6.22E 00 9.36E 00 8.00 2.35F 03 3.55E 03 3.22% 02 4.85F 02
30.00 1.52E 01 2.28E 01 1.84E 00 2,77E 00 10.00 1.29E 03 1.95% 03 1,77E 02 2.67% 02
40.00 6.28E 00 9.45E 00 7.61E-01 1.15E 00 15,00 U4.22E 02 6.36E 02 5.78E 01 8.69E N1
50.00 3.15E 00 H4.74E 00 3.81E-01 5.T4E-01 20.00 1.85E 02 2.79E 02 2.54F 01 3.A2F 01
60.00 1.78E 00 2.68F 00 2.16F-01 3.258-01 30,00 S5.64E 01 8.50E 01 7.72E 00 1.16% 01
80.00 7.22E-01 1.09E 00 B8.75E-02 1.32E-01 40.00 2.38F 01 3.59E 01 3.26E 00 4.90F 00
100.00 3.57E-01 5.38E-01 4.33E-02 6.528-02 50,00 1.21E 01 1.82E 01 1.65E 00 2.49F 00
150,00 9.95E-02 1.50E-01 1.21E-02 1.828-02 60.00 6.91E 00 1.04E 01 9.46%-01 1.42% 00
200.00 4.06E-02 6.11F-02 4.92E-03 7.41F-03 80.00 2.84E 00 4.28E 00 3.89E-01 5.85E-01
100.00 1.42E 00 2.74E 00 1.957-01 2.93E-01
CA Z = 20 150.00 4.02E-01 6.07E-01 S5.51E-02 B8.29F-02
200.00 1.66E-01 2.50E-01 2.27E-02 3.42E-02
4. 04 S.74E 03 8,65F 03 7.56E 02 1.14E 03
5.00 3.42E 03 5.14E 03 4.S0F 02 6.77% 02
6.00 2.12E 03 3.19E 03 2.79E 02 4.20% 02
8.00 9.84E 02 1.48F 03 1.30E 02 1.95F 02
10.00 5.32B 02 B8.01E 02 7.01E 01 1.05E 02
15.00 1.68E 02 2.53F 02 2.21E 01 3.133F 01
20.00 7.25E 01 1.09F 02 9.55F 00 1.44E 01
30,00 2.16E 01 3,25F 01 2.B4E 00 4.28F 00
40.00 8.99E 00 1.3SE 01 1.18E 00 1.78E 00
50.00 4.52E 00 6.80F 00 5.95E-01 8.95E-01%
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Table 7 (continued)

sy KLy Kis Kty Kits 3 sy o o e ot
(keV) Koy Kay o KBy KBi,3 (keV) Ka, Kay 5 KBy KB s
CR Z = 24 NI 7 = 2%
6.00 6.25E 03 9.44F 03 8.3I8F 02 1.26E N3 20.00 6.43E 02 9.73F 02 9.03F 01 1.367 02
6.00 6.25E 03 9.u44F 03 8.38F 02 1.26E 03 30.00 2.03E 02 3.07%n 02 2.85% 01 4,30 M
8.00 3.08E 03 4.64% 03 4,12F 02 6.21E 02 40.00 8.75F 01 1,32 02 1.238 M 1.75F 01
10.00 1.70E €3 2,57 03 2.28F 02 3,43E 02 50.00 4.51E 01 6.82F 01 6.33% N) 9.56% 00
15.00 5.60F 02 8.44F 02 7,50F 01 1.13% 02 00.00 2.61E 01 3.95E 01 3.668 N0 5.53E A0
20.00 2.47E 02 3.73F 02 3.31E 01 4.99E 01 30.00 1.09E 01 1.65% 01 1.53% 00 2,317 00
30.00 7.58E 01 1.14F 02 1.01F 01 1.53E 01 100.00 5.52E 00 8.,35F 00 7.75P-01 1.17E 0¢C
40.00 3.21E 01 4.85F 01 4,30F 00 6.49E 00 150.00 1.60E 00 2.41E 00 2.,24E-01 3.33%-01
50.00 1.64E 01 2.47E 01 2.19% 00 3.30% 00 200.00 6.65E-01 1.018 00 9.343-02 1.417°-N1
60.00 9,38E 00 1,42F 01 1.26F 00 1.89E 00
80.00 3.87E 00 S.84FE 00 S.18F-01 7.81E-01 co 7 = 29
100.00 1.94F 00 2.93F 00 2.60F-01 3.91E-01
150.00 5.52E-01 B8.33E-01 7.39F-02 1.11FP-01 9.01 6.43E 03 9,73 03 8,R9F% 02 1,347 03
200.00 2.28E-01 3.44F-01 3.05F-02 4.60%-02 10.00 5.05E 03 7.65E 03 6.98E 02 1.05% 03
15.00 1.74E 03 2.64F 03 2.41% 02 3.647T 02
MN Z = 25 20,00 7.92F 02 1,207 03 1.090 02 1.65% 02
30.00 2.5?F €2 3.81%E 02 3.48%v 01 5.25% M
6.56 6.40E 03 9.66F 03 B.B8F 02 1.347 03 40,00 1.09F 02 1.65% 02 1.51% 01 2.29E 01
8.00 3.92E 03 5.92E 03 S.44% 02 8.21F 02 50.00 S.64E 01 B8.53F 01 7.79% 00 1.1818 01
10.00 2.18E 03 3.29% 03 3.02F 02 4.56E 02 60,00 3.27FE 01 4.95E N1 4.,52E 00 5.82% 00
15.00 7.23E 02 1.09E 03 1.00E 02 1.518 02 80.00 1.37E 01 2.08F" M 1.83F7 0)Y 2.,36F 00
20.00 3.22F 02 U4.86E 02 M4,.46F 01 6.73E 01 100.00 6.96F 00 1.05C 01 9.617-01 1.45% 00
30.00 9.93F 01 1.50F 02 1.38E 0% 2,088 01 150,00 2.C2E 00 3.05F 00 2,797-01 4.21F-01
30.00 4.23F 01 6.38E 01 S.86F 00 8.84E 00 200.00 8.44E-C1 1.28%E 00 1.178E=-01 1.76E-01
50.00 2.16E 01 3.26F 01 3.00F 00 4.52% 00
60.00 1.24E 01 1.87F 01 1.72E 00 2,60 00 ZN Z = 30
80.00 5.14E 00 7.76% 00 7.13E-01 1,07 0¢C
100.00 2.588 G0 3.90F 00 3.58E-01 S.40E-01 9,69 6.46F 03 9,787 03 9,13n 02 1.33% 03
150.00 7.37E-01 1.11E 00 1.02E-01 1.54F-01 10.00 5.99E 03 9.0RE 03 8,477 02 1.28E 03
200.00 3.05E-01 4.61E-01 4,23F-02 6,390-02 15.00 2.10E 03 3.18E 03 2.97% 07 4.49¥% 02
20.00 9.62E 02 1.46F 03 1.36F 02 2.05u 32
FE 2 = 26 30.00 3.07F 02 U4.66E 02 4,34F 01 6.57E M
40.00 1.34E 02 2,028 02 1.89D 01 2.36F 01
7.13 6.45E 03 9.74F €3 B8,99E 02 1.36E 03 50.00 6.94E 01 1.05E 02 9,808 00 1.48F 01
8.00 U4.89E 03 7.398B 03 6.82F 02 1.03E 03 60.00 4,03% 01 6.10™ 01 5,70 00 8,511 00
10.00 2.74E 03 U4.15FE 03 3.83F 02 5.,77% 02 80.00 1.70E €1 2.577 01 ?2.,40E 00 13.A2% N0
15.00 9.18E 02 1,.39E 03 1.28F 02 1.93% 02 100.00 PR.63E 00 1.31C 01 1.223% 09 1.84% 00
20,00 4.11E 02 6.20E 02 5.72F 01 B8.63E 01 150.00 2.51F 00 3.80% 00 3.55%-01 65.357-01
30.00 1.28E 02 1.93F 02 1.78E 01 2.68E 01 200.00 1,.,05F 0C 1.59F 00 1.498-01 2.25F-01
40.00 5.46E 01 B.25F 01 7.61% 00 1.15E 01
50.00 2.80E 01 4.23E 01 3.90F 00 5.88F 00 Ga 2 = 1
60.00 1.61E 01 2,43EFE 01 2.25E 00 3.39E 00
80.00 6.698 00 1.01E 01 9.33F-01 1.41E 00 10.40 6.39E 03 9.65F 03 9.22F 02 1.39F 03
100.00 3.37E 00 5.09 00 4.70E-01 7.08E-01 15.00 2.51E €3 3.79F 03 3,628 072 5K.46F 02
150.00 9.67E-01 1,46E 00 1.357-01 2,03E-01 20,00 1.1%E 03 1.747% 03 1.66% 02 ?2.51E 02
200.00 4.01F-01 6.C6E-01 5.59E-02 B8.,43E-02 30.00 3.71F 02 S.6CE 02 5.35F8 01 A3.73FE )1
40.00 1.62E 02 2.45E 02 2.34% 01 3.53% 01
co 2 = 27 50.00 B8.42F 01 1.,27R 02 1.21F O 1.84% 01
50.00 4.91F 01 7.41% 01 7.08% 00 1.07E 01
7.73 6.48E 03 9.80F 03 9.07F 02 1.368 03 30.00 2,07F 01 3.13FE 01 2.99% 00 4.,52% 00
8.00 5.98E 03 9.04F 03 B8.,37E 02 1.26E 03 100.00 1.06F 01 1.59% 01 1.52% 00 2.30% 00
10.00 3.41% 03 S.16F 03 4.77E 02 7.178 02 150.00 3.09E 00 4.66% 00 4.458-01 6.72%7-01
15.00 1.15E 03 1.74E 03 1.61E 02 2,.42E 02 200.00 1.30E €0 1.96% 00 1.87%-01 2.82FR-M
20.00 S.18FE 02 7.83F 02 7.24E 01 1.09% 02
30.00 1.062E 02 2.45E 02 2.27E 01 3.81E 01 GE 7 = 32
40.00 6.96E 01 1.05E 02 9,.74F 00 1,.46E 01
50.00 3.58E 01 S.41E 01 5.00E 00 7.52% 00 11.14 6.24E 03 9.45E 03 9.21% 02 1.39% 03
60,00 2.07% 01 3,12E 01 2.89E 00 4.34% 00 15.00 2.93F 03 4.44F 03 U4,32E 02 5.53F J2
80.00 B.61E 00 1.30F 0t 1.20F 00 1.81E 00 20,00 1.35F 03 2.05E 03 1.99% 02 3.01% 02
100.00 4.35E 00 6.57F 00 6.08F-01 9,.138-01 30.00 U4.38E 02 6.64F N2 6A.4U4TE 01 9.76E 01
150.00 1.25E 00 1.89F 00 1.75%-01 2.63E-01 40,00 1.92E 02 2.91% 02 2.34% 01 4.29T 01
200.00 5.21E-01 7.87E-01 7.28F-02 1.,09E-01 50.00 1.00E 02 1.528E 02 1.48% 01 2.24F 01
60.00 S5.85%E 01 8,87F 01 B8.64E 07 1.30F 01
NI 2z = 28 80.00 2.48E 01 3.76E 01 3.66= 00 5.53% 00
100.00 1.27F 01 1.92F 01 1.,87% 00 2.82E 00
8.36 6H.49F 03 9.81E 03 9,11F 02 1.38F 03 150.00 3.71E 00 S5.63% 00 S5.48F-01 A.28°R-M
10.00 4.18E 03 6.32F 03 S.87E 02 8.86E 02 200.00 1.,56E €0 2.37E 00 2.31F-01 3.49%E-01

15.00 1.42E 03 2.15E 03 1.99F 02 3.01E 02
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Table 7 (continued)

Photon
energy

(keV)

11.91
15.00
20.00
30.00
40.00
50.00
60,00
80.00
100. 00
150.00
200.00

12.M
15.00
20.00
30.00
40.00
50.00
60. 00
80.00
100. 00
150.00
200.00

13.53
15.00
20.00
30.00
40.00
50.00
60.00
80.00
100. 00
150.0¢C
200.00

14,38
15.00
20.00
30.00
40.00
50.00
60. 00
80.00
100. 00
150.00
200. 00

15. 27
20.00
30.00
40.00
50.00
60.00
80.00
100. 00
150.00
200.00

Photon

KL, KLy K, KM, 5 energy KLs KLy, KMy KM, 5
Kay Kay 5 KBy KBy 3 (ke\é) Ka,y Kay 5 KBy KBy 3
AS Z = 33 SR 7 = 138
6.07E 03 9.20F 03 9.14E 02 1.38E 03 16. 18 5.17E 03 7.86E 03 A8.42% 02 1.27R
3.39E 03 S.14EF 03 S5.,11F 02 7.72E 02 20.00 3.03E 03 4.61F 03 4,94F 02 7T.,46E
1.57E 03 2.3RE 03 2.37E 02 3.58% 02 30.00 1.02E 03 1.55% 03 1.66EF 02 2.51F
5.13E 02 7.78F 02 7.73E 01 1.17F 02 40.00 4,.59F 02 6.998 02 7.48% 01 1.13%
2.26E 02 3.43F 02 3.41E 01 5.15E 0t 50.00 2.44E 02 3.71E 02 3.97% 01 6.00F
1.18E 02 1.,79E 02 1,78F 01 2.69F 01 60.00 1.44E 02 2,19 02 2.35% 01 3.55F%
6.92E 01 1.05E 02 1.04F 01 1.58E 01 80.00 6.22E 01 9.46F 01 1.01F 01 1.53F
2.94E 01 4. 46E 01 4,43 00 6.70% 00 100.00 3.22E 01 4.90E 01 5,24E 0N 7,.,92F
1.51E 01 2.28% 0t 2.27F 00 3.43% 00 150.00 9.65F 00 1.47F 01 1.957F 00 2.37F
4.43E 00 6.72E 00 6.68F-01 1.01E 00 200.00 W4.12E 00 6.268 00 6.70"-01 1,017
1.87E 00 2.83F 00 2.82E-01 4.26E-01
Y %z =19
SE Z = 34
17.12 4.96E 03 7.54F 03 B8,.23E 02 1,25E
5.89E €3 8.93E 03 9.08E 02 1.37E 03 20.00 3.36E 03 5,.10E 03 5,57E 02 RU4E
3.89E 03 5.89F 03 5.99F 02 9.06E 02 30.00 1.14E 03 1.73E 03 1.89E 02 2.87%
1.82F 03 2.75F 03 2.80FE 02 4.24E 02 40.00 S.15E 02 7.84E 02 B.56R 01 1.30E
5.97E 02 9.05E 02 9.20E 01 1.,39% 02 50,00 2.74E 02 4,17E 02 4.,56% 01 6,90F
2.64E 02 U4.00E 02 &4.07E 01 6.15% 01 60,00 1,63E 02 2.47% 02 2.70F 01 4.09F
1.38E 02 2.10F 02 2,13E 01 3.23E 01 80.00 7.04E 01 1.07% 02 1,172 01 1.77E
8.12F 01 1.23E 02 1.25FE 01 1.89% 01 100.00 3.65EB 01 5.55F 01 5H,06% 00 9.17F
3.46E 01 S5.25E 01 5.34F 00 B8.07E 00 150.00 1.10F 01 1.67FE 01 1.82%8 00 2.76E
1.78E 01 2.69E 01 2.74E 00 4.14%F 00 200.00 U4.69E 00 7.14% 00 7.79E-01 1.18E
5.25E 00 7.95E 00 B8.09E-01 1.22E 00
2.22E 00 3.36E 00 3.42B-01 5.17E-01 ZR 7 = 40
BR 2z = 35 18.09 4.80F 03 7.30E 03 8.06F 02 1,22F
20.00 3,72E 03 5.67% 03 6.26F 02 9.46%
S5.73E 03 B.70E 03 8.95®% 02 1.35E 03 30.00 1.28BF 03 1.95F 03 2.15% 02 3.26F
4,42E 03 6.71F 03 6.90F 02 1.04E 03 40.00 5.81FE 02 8.8SE 02 9.76E 01 1.48E
2,098 03 3.17E 03 3.26FE 02 4.93F 02 50.00 3.10E 02 4.73E 02 5.21% 01 7.89E
6.97E 02 1.05F 03 1.08F 02 1.63E 02 60.00 1.84E 02 2.81E 02 3.10% 01 4.68E
3.07E 02 4.66F 02 4.,79E 01 7.24F 01 80.00 8.01E 01 1.22F 02 1,34FE 01 2.03%
1.62E 02 2.45E 02 2.52E 01 3.81r 01 100.00 4.16F 01 6.33%2 01 6.99% 00 1.06E
9.49E 01 1.44E 02 1.48F 01 2.24% 01 150.00 1.26F 01 1.91E 01 2.11% 00 3.19F
4.06E 01 6.16F 01 6.34F 00 9.58E 00 200.00 S5.38E 00 B8.19%R N0 9,03F-01 1.37E
2.09E 01 3.17F 01 3.26E 00 4.92F 0O
6.192 00 9.39F 00 9.66E-01 1.46E 00 NB Z = 41
2.62E 00 3.98E 00 4.09E-01 6.198-01
19.08 U4.61E 03 7.03FE 03 7.85F 02 1.19F
KR Z = 36 20.00 4.1711E 03 6.26E 03 6.99E 02 1.0AF
30.00 1.42FE 03 2.17% 03 2,428 02 3,.67%
5.955E 03 AR.43F 03 8.75E 02 1.32F 03 40.00 6.408E 02 9.88FE 02 1.10F 02 1.67F
4.99E 03 7.58E 03 7.87F 02 1.19% 03 50.00 3.47E €2 5.29E 02 5.91FE 01 8.34E
2.39E 03 3.62FE 03 3.76F 02 S.6BE 02 50.00 2.07E 02 3.15E 02 3.52% 01 5.32E
7.93F 02 1.20F 03 1.25F 02 1.89E 02 80.00 9.00F 01 1.37E 02 1.53F 01 2.32F
3.54E 02 S5.37F 02 S5.57F 01 8,42E 01 100.00 4.69E 01 7.14F 01 7.98E 00 1.21E
1.87E 02 2.83E 02 2.94F 01 4.44r 01 150.00 1.42E 01 2.16E 01 2.41E 00 3.65F
1.10E 02 1.67E 02 1.73®% 01 2.62F 01 200.00 6.09E 00 9.28F 00 1.04F 00 1.57F
4.71E 01 7.16F 01 7.43E 00 1.12E 01
2.43E 01 3.69F 01 3.83FE 00 S5.78F 00 MO 7 = 42
7.23E 00 1.10E 01 1.14E 00 1.728 00
3.07E 00 4.66E 00 U4,84E-01 7.31E-01 20.00 UW.43E 03 6.76F 03 7.66F% 02 1.16E
20,11 LL.44F 03 6.77FE 03 T.67F 02 1.16F
RE 2z = 37 30.00 1.58E 03 2.47F 03 2,.73F 02 4.12F
40.00 7.22E 02 1.10F 03 1.25F 02 1.89%
5.36E 03 B8.14E 03 B8.59E 02 1.30F 03 50.00 3.87E 02 5.91E 02 6.69% 01 1.01E
2.70E 03 4.10F 03 4.33E 02 6.54E 02 60.00 2.31E 02 3.52E 02 3.99E 01 6.04%
9.03FR 02 1.37E 03 1.45F 02 2.19% 02 80.00 1.01E 02 1.54EF 02 1.74% 01 2.64E
4.04E 02 6.14E 02 6.48E 01 9.80F 01 100.00 5.27E 01 B8.03E 01 9.09% 00 1,.38F
2.14E 02 3.25F 02 3.43F 01 5.18E 01 150.00 1.60E 01 2,44F 01 2.76E 00 4.18E
1.26B 02 1.92E 02 2.02FP 01 3.06E 01 200,00 6.88F 00 1,05 01 1.19% 00 1.80F
5.43E 01 8.26F 01 8.71E 00 1.32E 01
2.81E 01 4,26E 01 4.50E 00 6.80E 00
8.38E 00 1.27E 01 1.34F 00 2.03E 00
3.578 00 S5.42F 00 5.72u-01 B8.64E-01

03
02
02
02

01
01
oe
90
00

a3
02
02
02
01
01
61
00
00
0v

03
02
02
02
01
01
01
21
00
00

13
03
02
02
01
01
01
01

no
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Table 7 (continued)
:::rt:; KL, KLy 3 KMy KM, 5 :::::; KL, KLy 3 KMy KM, 5
(keV) Ka; Kay KB, KBy 3 (keV) Kay Koy 5 KBy KBy .3
TC 2 = 43 CD 7 = uR
21.16 4.26E 03 6.50F 03 7.45% 02 1,13F 03 200.00 1.30E 01 1.99F 01 2.40% 00 3.53% 00
30.00 1.74E 03 2.65E 03 3.0Q4F 02 4.60E 02
40.00 7.97E 02 1.22E 03 1.39E 02 2.11E 02 IN Z = 49
50.00 U4.29E 02 6.54F 02 7.50E 01 1.14E 02
60.00 2.56E 02 3.91F 02 4,48 01 6.79E 01 28.12 3.34E 03 5.12E 03 6.21E 02 9.40% 02
80.00 1.128E 02 1.718 02 1.96F 01 2.97E 01 30.00 2.84F 03 4.35E 03 5.27F 02 7.98% 02
100.00 5.87E 01 B8.96F 01 1.03F 01 1.56E 01 40.00 1.35E 03 2.07E 03 2.50F 02 3.79E 02
150.00 1.79E 01 2.73F 01 3.13F 00 4.74E 00 50.00 7.36E 02 1.,13E 03 1,37 02 2.07FE 02
200.00 7.72E 00 1.18F 0% 1.35E 00 2.04EFE 00 60,00 4.46F 02 6.83FE 02 8.282 01 1.25F N2
80.00 1.99E 02 3.05E 02 3.70E 01 5.60F M
RU 2 = 44 100.00 1.C5E 02 1.62F 02 1.96E 01 2.96E 01
150.00 3.28E 01 5,02E 0% 6.09E 00 9,22F 00
22.24 u4.09E 03 6.248E 03 7.24E 02 1.10E 03 200.00 1.43FE 01 2.19F 01 2.66E 00 4.03E 00
30.00 1.91E 03 2.91F 03 3.37E 02 5.10€ 02
40.00 8.76E 02 1.34E 03 1.55E 02 2.35E 02 SN Z = S0
50.00 4.73E 02 7.22E 02 8.37E 0t 1.27E 02
60.00 2.,83E 02 4,32E 02 5.02E 01 7.592 01 29.39 3.20E 03 4,92E 03 6.01E 02 S5.10% 02
80.00 1.25E 02 1.90E 02 2.21E 01 3.34E 01 30.00 3.08E 03 4.,72E 03 5.78E 02 A.74F N2
100.00 6.53E 01 9.96% 01 1,16F ¢1 1,758 01 40.00 1.45E 03 2,23F 03 2,728 02 4,128 02
150.00 2.00E 01 3.,05F 01 3,53E 00 S5.35E 00 50.00 7.95E 02 1.22B 03 1.,49E 02 2.26E 02
200.00 @8.63E 00 1.32E 01 1.53® 00 2.31E 00 60.00 4.83F 02 7.418 02 9.06E 01 1.37F 02
80.00 2.16E 02 3,.32E 02 4,06 01 A.14%m 01
RH 2 = 45 100.00 1.15F 02 1.76% N2 2,158 01 3.,26E 01
150.00 3.58E 01 5.498 01 6.72F 00 1,02E O1
23.35 3.94e 03 6.01% 03 7.03F 02 1.06F 03 200.00 1.57E 01 2.40F 01 2.94% 00 4.45F 00
30.00 2.09E 03 3.18% 03 3.72F 02 5.64E 02
40.00 9.62R 02 1.47® 03 1.72F 02 2.60FE 02 sB Z = 51
50.00 S.21E 02 7.96F 02 9.,31F 01 1.41E 02
60,00 3.13E 02 4.78F 02 5.59E 01 8.47g 01 30.69 3.07E 03 4,71E 03 S5.78E 02 8.80E N2
80.00 1.38E 02 2.11E 02 2.47E 01 3.73E 01 40.00 1.56E 03 2.39E 03 2.94% 02 H4.47E 02
100.00 7.25E 01 1.11E 02 1.29F 01 1.96E 01 50.00 8.56E 02 1.,32B 03 1,618 02 2.45% 02
150.00 2.23E 01 3.40F 01 3.97E 00 6.02E 0O 60.00 5.21E 02 8.01E 02 9.82% 01 1.49E 02
200,00 9.63FE 00 1.47F 01 1.72E 00 2.60E 00 80.00 2.,34E 02 3.59F 02 U4.41% 01 6.71E 01
100.00 1.24E 02 1.91E 02 2.34B 01 3.577" M1
PD Z = 46 150,00 3.90E 01 5.98E 01 7.34% 00 1.12t 01

200.00 1.718 €1 2.62E 01 3,227 00 4.90E 00
24.49 3.78% 03 S5.78E 03 6.82E 02 1.03F 03

30.00 2.26E 03 3.46F 03 4.08€ 02 6.19% 02 TE 7 = 52
40.00 1.05E 03 1.61F 03 1.90F 02 2.87g 02
50.00 S.71E 02 8.73E 02 1.03E 02 1.56E 02 32.03 2.94E 03 4.52E 03 5.62F 02 9,50F 02
60.00 3.44F 02 5.25F 02 6.20F 01 9.40F 01 40.00 1.66E 03 2.56E 03 3.18E 02 U4.R1E 02
80.00 1.52B 02 2.32F 02 2.74F 01 W4.15E 01 50.00 9.19E 02 1.41E 03 1.76% 02 2.66E 02
100.00 8.00B 01 1.22E 02 1.44F 01 2.19¢ 01 60.00 5.61F 02 8,628 02 1.078 02 1.62F 02
150.00 2.46FE 01 3.76F 01 4.484F 00 6.738 00 80.00 2,528 02 3.9%8F 02 4.83% D1 7.30% 01
200.00 1.07E 01 1.63FE 01 1.93F 00 2.92E 00 100.00 1.34E 02 2.078 02 2.578 01 3.89E 01
150.00 4.22F 01 6,498 01 3,088 00 1.,22E O1
AG Z = 47 200.00 1.86E 01 2.85E 01 3.55R 00 5.37F 00
25.67 3.62FE 03 S5.54E 03 6.60F 02 1.00F 03 I %2 = 53
30.00 2.44E 03 3.74F 03 4.46E 02 6.75E 02
40.00 1.148 03 1,75E 03 2.09E 02 3.16F 02 33.40 2.82E 03 4.34E 03 S5.41% 02 8.22F 02
50.00 6.23E 02 9,.S54F 02 1.14E 02 1.72E 02 40.00 1.77B 03 2.737 031 3.40F 02 S.17E 02
60.00 3.76E 02 S5.75E 02 6.85E 01 1.04E 02 50.00 9.87E 02 1.52r 03 1.89EFE 02 2.37E 02
80.00 1.67E 02 2.55E 02 3.04E Ot 4.60E 01 60.00 6.02F 02 9.26E 02 1.16E 02 1,7AFE 02
100.00 8.79E 01 1.35E 02 1.60E 01 2.43E 01 80.00 2.72FE 02 4,19 02 5.228E 01 7.93E O
150.00 2.72E 01 4.16F 01 4.95E 00 7.50% 00 100.00 1.45E 02 2.23E 02 2.79E 01 4.23E M
200.00 1.18E 01 1.81E 01 2.15E 00 3.26E 00 150.00 4.58E 01 7.04F 01 8.78E 00 1.33E 01

200.00 2.02E 01 3.10E 01 3.87F 00 5.87% 00
cCD Z = 48

26.88 3.48F 03 5.32FE 03 6.40FE 02 9.70E 02
30.00 2.63E 03 4.03F 03 4.85F 02 7.34E 02
40.00 1.24% 03 1.90E 03 2.29E 02 3.478 02
50.00 6.79E 02 1.04F 03 1.25E 02 1.89¢ 02
60.00 4,108 02 6.28E 02 7.55E 01 1.14E 02
80.00 1.82E 02 2.79E 02 3.36FE 01 5.098 01
100.00 9.64E 01 1.48E 02 1.78E 01 2.69E 01
150.00 2.99B 01 4.58F 01 S5.50F 00 8.33E 00




23

Tal‘)le 7 (continued)

Photon
energy
(keV)

34,80
40.00
50.0C
60.00
B0.00
100.00
150.00
200.00

36.24
40.00
50.00
6C. 00
80.00
100. 00
150.0C
200.00

37.7
40.00
50.00
60. 00
80.00
100.00
150.00
200.00

39.22
40.00
50.00
60. 00
80.00
100.00
150.00
200.00

40.74
50.00
60.00
80.00
100. 00
150.00
200. 00

42,31
50.00
60.00
80.00
100.00
150.00
200.00

43.91
50.00
60.00
80.00

KL, KLy KM, KMy 5 :::::; KLs Kigs KMy KM 5
Kay Kay, KB, KBy 3 (keV) Kay Kay 2 KB, KBy ,3
XF 2 = 54 ND 7 = A0
2.71E 03 4.17F 03 5.26E 02 7.94F 02 100.00 2.36F 02 3.65F 02 4,.75F 01 7.21F 01
1.89E 03 2.91F 03 3.67FE 02 5.54% 02 150,00 7.61F 01 1,18E 02 1.S53E 01 2.33E 01
1.06E 03 1.63E 03 2.,06F 02 3.10E 02 200.00 3.40E 01 S.26F 01 6.85% 00 1.04F 01
6.46E 02 9.95F 02 1.25E 02 1.99fF 02
2.93E 02 4.51F 02 S.h9F 01 8.59E 01 PM 2 = 61
1.57E 02 2.41E 02 3.05E N1 4,608 01
4,96E 01 7.63E 01 9.63F 00 1.45E 01 45,54 2,04E 03 3.16F 03 H4,.,16F 02 6K.,27% 02
2.19F 01 3.37F O1 4.25F 00 6.41% 00 50.00 1.%9E 03 2.47F 03 3.25% 02 4.90F 02
60.00 9.97F 02 1.55E 03 2.03% 0?2 3,07F 02
cCS 2 = 55 80.00 4,62F 02 7.16F 02 9,42% 01 1,428 02
100.00 2.51E 02 3,89% 02 5.128 01 7.72% O1
2.60E 03 4.01E 03 S5.07F 02 7.68E 02 150,00 8,12FE 01 1.26% 02 1.66% 01 2,507 N
2.01E 03 3.09E 03 3.91F 02 5.92% 02 200,00 3.64FE 01 S.64E 01 7.41% 00 1.12Fr 01
1.13E 03 1.74F 03 2.20FE 02 3.33E 02
6.91E 02 1.06E 03 1.35F 02 2.04F 02 s 72 = 62
3.14E 02 U4.85E 02 6.13F 01 9.28E 01
1.69E 02 2.60F 02 3.29E 01 4,98% ©C1 87,21 1.96E 03 3.04E 03 4,018 02 6.07F 02
5.35E 1 8,24E 01 1.04EF 01 1.58F 01 50,00 1.69F 03 2.63F 03 3.46F 02 S.24E 02
2.36E 01 3.64F 01 4.61F 00 6.98E 00 60.00 1.05F 03 1.64F 03 2,.15E n2 3.26T 02
80.00 4.90E 02 7.60F 02 1,00F 02 1.52E 02
BA 2 = 56 100,00 2.67F 02 4,714 02 S5,.45% 01 R.2AE 01
150.00 8.66E 01 1.35E 02 1.778% 01 2.58F 01
2.49F 03 3.85E 03 4.83E 02 7.41E 02 200.00 3.89E 01 6.,03FE 01 7.94% N0 1,208 01
2.14E 03 3.30F 03 4.19EFE 02 6.36FE 02 .
1.20E 03 1.85E 03 2.35E 02 3.57F 02 E0U 7 = 63
7.37E 02 1.74E 03 1,44F 02 2,198 02
3.36E 02 5.18B 02 6.58% 01 9.992 01 49,92 1.88E 03 2.93F 03 3.86F 02 5.37% 02
1.81E 02 2,79F 02 3.53F 01 S.378 01 50,00 1.78E 03 2.76F 03 3.64E 02 5.547" 02
5.75E 01 8.B7E 01 1.132 01 1.71S 01 60,00 1.11E 03 1,72%R 03 2,27E 02 3.UAKE N2
2.55E 01 3.93FE 0% 4.98E 00 7.57® 00 80,00 S5.18E 02 8.05F 02 1.0A% 02 1.61% 02
100.00 2.83E 02 4,397 02 5.79% 01 8.81F M
LA Z = 57 150,00 9.22F 01 1,43E 02 1.89% 01 2.87E 1
200,00 4.14E 01 6.44F 01 8.49F 00 1.29T7 01
2.39E 03 13.70F 03 4,.74E 02 7.17E 02
2.27E 03 3.51F 03 4.,50F 02 6.808 02 GD Z = 64
1.28E 03 1.97F 03 2.53E 02 3.82F 02
7.868 02 1.21E 03 1,56F 02 2.35% 02 50,66 1.B1E 03 2.82FE 03 3.75E 02 5.67F 02
3.59E 02 S.55F 02 7.12F7 01 1,08E 02 60,00 1.17E 03 1.81% 03 2.42E 02 3.65F% 02
1.94E 02 2.99E 02 3.R3E 01 5.79% 01 80.00 S.47F 02 8.51F 02 1.13% 02 1.71F 02
6.18E 01 9.55E 01 1.22E 01 1.85% 01 100.00 2.99F €2 4.66E% 02 6.,20% 01 9.37¢ 01
2.74E 01 U4.24FE 01 5.44F 00 8.,22F 00 150,00 9.79E 01 1.52% 02 2.03% 01 3.07E O1
200.00 4,41F 01 6.86E 01 9.15% 0N 1.33F N
CE 2 =58
T3 2 = 65
2.30E 03 3.55FE €3 4.56F 02 6.93F 02
1.35E 03 2.09E 03 2.68F 02 u4.08F 02 52.43 1.74F 03 2.71E 03 3.62% 02 5.497 02
8.37E 02 1.29F 03 1.66E 02 2.52E 02 60,00 1.22E 03 1.91F 03 2.54E 02 3.8pE 02
3.8UE 02 5.93E 02 7.62F 01 1.16E 02 80.00 5.78E €2 9.01F 02 1.207% 02 1.82EFE 02
2.07E 02 3.20F 02 4.11E 01 6.24F 01 100.00 3.17E 02 4.94F 02 6.58F 01 9.93F 01
6.64E 01 1.03FE 02 1.32F 01 2.00E 01 150.00 1.04E 02 1.62E 02 2.16% 01 3.28E 01
2.95E 01 4.56FE 01 5.,86E 00 8,90E 00 200,00 4.7CE 01 7.32F 01 9.75% 09 1.48%T 01
PR 2 = 59 DY 7 = k6
2.21E 03 3.42F 03 4.84P 02 6.71F 02 54,25 1.68E 03 2.61F 03 3.49F 02 S.31% 02
1.43E 03 2.21F 03 2.87E 02 4.34% 02 60.00 1.29YE 03 2,00E 03 2.68% 02 4,07E 02
8.90F 02 1.38E 03 1.79E 02 2.70E 02 80.00 6.10FE 02 9.51F 02 1.27F 02 1.93% 02
4,098 02 6.33E 02 R.,22F 01 1.24F 02 100,00 3.35E 02 5.22% 02 6.972 01 1.0AE D2
2.21E 02 3.42F 02 4.45F 01 6.72F 01 150,00 1.10E 02 1.72E 02 2.30E 01 3.49E 01
7.11E 01 1.,10E 02 1.43I% 01 2.16E 01 200.00 4.99F 01 7.78F O 1.04% 01 1,58F 01
3.17E 01 4.91E 01 6.37B 00 9.63E 00
ND Z = 60
2.12E 03 3.29F 03 4.27E 02 6.49E 02
1.51E 03 2.34F 03 3.04E 02 4.61F 02
9.43E 02 1.46F 03 1.90E 02 2.88E 02
4,35E 02 6.74E 02 8.77F 01 1.338 02
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Table 7 (continued)

‘::;’r‘;’;‘ KL, KLy, KM; KM, ::2:;'; KL, KLy KM, KM, 5
(keV) Kay Kay 3 KB, KBy .3 (keV) Kay Kay KBy KBy 3
HO 2 = 67 RE Z = 175

56,10 1.61E 03 2.52E 03 3,40F 02 5,147 02 72.39 1.19E 03 1.87E 03 2.58E 02 3,93" 02
60.00 1.36E 03 2.12F 03 2,86E N2 4,.12E 02 80,00 9B.14F 02 1.44% 03 1.98% 02 3.03% 02
80.00 6.42E 02 1.00® 03 1.35F 02 2.05T 02 100.00 S.16F 02 8,13F 02 1,128 02 1.71F 02
100.00 3.53E 02 S5.52F 02 7.44F 01 1,138 02 150.00 1.75F 02 2.778 02 13.81F 01 S.%1F 01
150.00 1.17E 02 1.82F 02 2.46F 01 3.72E 01 200.00 S8.10E 01 1.28F 02 1.76E 01 2.68EF 01

200.00 5.29E 01 8.26E 01 1.11F 01 1.69% 01
s 7 = 76

FR 2 = 68
74.62 1.15F 03 1.81E 03 2.51F 02 3.80R% 02
57.99 1.55F €3 2.43F 03 3.28F 02 4.98% 02 30.00 9.58F 02 1.51F 03 2.10% 02 13.18E 02
60.00 1.43E 03 2.24F 03 3.02F 02 4.58% C2 100.00 5.38E 02 8.,50E 02 1.13% 02 1.79% 02
80.00 6.75E 02 1.06F 03 1.42F 72 2.16% 02 150.00 1.84FE 02 2.90F 02 4.04% 01 6.11F N1
100.00 3.72% 02 5S5.82E 02 7.86F 01 1.19F 02 200.00 B8.51F 01 1.34rC 02 1.87% 01 2.83F 01
150.00 1.24E 02 1.93F 02 2.61F 01 3.96E 01
200.00 5.61E 01 8.78F 01 1.18E 01 1.808 01 IR 7 = 177
™ 2 = 69 76.88 1.10E 03 1.75E 03 2.43% 02 3.68E 02
80.00 1.00F 03 1.58F 03 2.20%8 02 3.33F 02
59.92 1.50E 03 2.34E 03 3.16F 02 4,818 02 100.00 5.60E 02 8.86F 02 1.23% 02 1.87% 02
60.00 1.49E 03 2.33F 03 3,15FE 02 4.79% 02 150.00 1.92p0 02 3.04%= 02 4.238 01 A.41F 01
80.00 7.088 02 1.11F 03 1.50% 02 2.28% 02 200.00 8.93F 01 1.417 02 1.96E 01 2.97E 013
100.00 3.91E €2 6.13FE 02 8.28E 01 1.26% 02
150.00 1.30E 02 2.04fF 02 2.76F 01 4.20E 01 PT 7 =78

200.00 S5.94E 01 9.29E 01 1.26F 01 1.918 01
79.21 1.06E 03 1.69C 03 2.34% 02 3.55% 02

Yp 2 =17¢ 30.00 1.02E 03 1.62E 03 2.2vE 02 3,427 02
100.00 S.B3E 02 9.237 02 1.28E 02 1.95F 02
61.89 1.44E 03 2.26E 03 3.08F 02 U4.65FE 02 150.00 2.01E 02 3.1G8E 02 4.43F 01 6.72F 01
80.00 7.42E 02 1.16F 03 1.,599E 02 2.40% 02 200.00 9.3%5E 01 1.48P 02 2.06E 01 3.13E O1
100.00 4.11E 02 6.44F 02 8.79% 01 1.33E 02
150.0C 1.38E 02 2.16E 02 2.94F 01 4.44F 01 AU 2 = 79

200.00 6.28E 01 9.84F 01 1.34F 01 2.03E 01
81.57 1.04F 03 1.63F 03 2.26FE 02 3.44F 02

s z=m"Mm 100.00 6.05F 02 9.60F 02 1.34% 02 2.03n 02
150.00 2.10F 02 3.33E 02 4.64% 0V 7.05E 01
63.90 1.38E 03 2.17E 03 2.97E 02 U4.50RF 02 200.00 9.78F 01 1.5%E 02 2.16% 01 3.29¢r O1
80.00 7.74E 02 1.22F 03 1.66F 02 2.52E 02
100.00 U4.31E 02 6.76% 02 9.25EFE 01 1.40F 02 HG 72 = 80
150.00 1.45F 02 2.27F 02 3.10F 01 4.708 01
200.00 6.62E 01 1.04F 02 1.42E 01 2.15E 01 83.99 9.B6E 02 1.57E 03 2.18E 02 3.32E 02
100.00 5H.28F 02 9.98F 02 1.39% 02 2.12r 02
HF 2 = 72 190.00 2.19F 02 3.48E 02 4.85F 01 7.38E O1

200.00 1.02B 02 1.62% 02 2.26% 01 3.45F 01
65.96 1.33E 03 2.10FE 03 2.87F 02 4.35E 02

80.00 B8.09E 02 1.27F 03 1.74E 02 2.64E 02 TL 7 = 91
100.00 4.52E 02 7.11E 02 S9.72F 01 1.47E 02
150.00 1.52E 02 2.39E 02 3.27F 01 4.97F 01 8h.45 9.49F 02 1.51F 03 2.%11E 02 3.21F 02
200.00 6.98E 01 1.10F 02 1.50f 0% 2.28E 01 100.00 6.51E 02 1.04E 03 1,458 0?2 2.20F 02
150.00 2.28E 02 3.63E 02 5.07Fr 01 7.73E 01
TA 2 =73 200.00 Y.07F 02 1.70FE 02 2.37E 01 3.61F 01
68.06 1,298 03 2.02F 03 2.77F 02 4.21E 02 PB 7 = 82
80.00 B.44E 02 1.33E 03 1.82F 02 2.77E 02
100.00 4.78F 02 7.46F 02 1.02F 02 1.55F 02 38,97 9.13FE 02 1.46F 03 2.05% 0?2 3.10% 02
150.00 1.60E 02 2.52E €2 3.45F 01 5,25E 01 100.00 6.75E 02 1.08E 03 1.520 02 2.29% 02
200.00 7.35E 01 1.16F 02 1.58F 01 2.41% 01 150.00 2.37E 02 3.79E 02 5.34%m 01 8.06F 01
200,00 1.11E 02 1.78E 02 2.50% 01 3.73% 01
W Z= T4
BI 7 = 83
70.20 1.24F 03 1.95E 03 2.67F 02 U4.07E 02
80.00 €.798 02 1.38F 03 1,90F 02 2.89E 02 91.54 8.80F 02 1.41F 03 1.98%R 02 13.00% Q2
100.00 4.95E 02 7.80F 02 1.07F 02 1.63E 02 100.00 7.01F 02 1,12F 03 1.58% 02 2.39% 02
150.00 1.68% 02 2.64F 02 3.63E 01 5.52% 01 150.00 2.478 02 3.94E 02 5.56F 01 8,417 01

200.00 7.73E OY 1.22F 02 1.67F 01 2.54E 01 200.00 1.16E 02 1.85F 02 2.62% 01 3.96T 01
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Table 7 (contmued)

Photon
energy
(keV)

94.15
100.00
150.0¢
200.00

96. 82
100.00
150. 00
200.00

96.55
100. 00
150.00
200.00

102,30
150.00
200.00

105. 20
150.00
200.00

108.10
150. 00
200.00

111.00
150.00
200. 00

114. 00
150.00
200. 00

117. 10
150.00
200. 00

120. 20
150.00
200.00

123. 40
150.00
200.00

KL,
Kay

8.46E
7.29E
2.56E
1.21F

8. 14E
T.U49E
2.65F
1.26F

7.82F
7.76E
2.75E
1.30E

7.52E
2.85E
1.35E

T.24E
2.95E
1.40E

6.96E
3.05E
1.46F

6.70E
3.15E
1.51E

6.46E
3.25F
1.56E

6.21E
3.35E
1.62E

5.98E
3.45E
1.67E

S.76%
3.55E
1.73%

02
02
02
02

02
02
02
02

02
02
02
02

02
02
02

02
02
02

c2
02
02

c2
02
02

02
02
c2

02
02
02

02
02
02

02
02
02

KLy 5 KM, KM, 5 Z::r‘;’; KLs KLys KMy KM, 5
Kay 5 KB, KBy 3 (keV) Ka, Kay 2 KB, KBy 3
PO 2 = B4 AW 7 =15
1.356 03 1.91F 02 2.89% 02 126.70 5.54E 02 9.06F 02 1.31% 02 1.97F
1.17E 03 1.65F 02 2.49F 02 150.00 3.65F 02 5.977 02 A,63% 01 1.10%
4.10E 02 5.79F 01 B8.75E 01 200.00 1.79E €2 2.91F 02 4.20% 01 6.34°
1.93F 02 2.73E 01 4.13F 01
cuo 7= 96
ATz = 85
130.00 S.33r 02 8.73F 02 1.267 02 1.90F
1.30F 03 1.85F 02 2.79% 02 150.00 3.70F 02 6.167 02 8.90% 01 1.34F
1.20F 03 1.70F 02 2.57E 02 200.00 1.83F 02 3.01E 02 4.3 01 R.85C
4.26F 02 6.03E 01 9.11% 01
2.C1E 02 2.85F 01 4.31E 01 K7 = 97
RN 2 = 86 133,40 5.13E 02 8.43F 07 1.22° 02 1,847
150.00 3.87F €2 6.353 02 9.19% 01 1.39F
1.26% 03 1.78F 02 2.69% 02 200,00 1.89F 07 3.10% 02 4.49P 01 6.77%
1.25F €3 1.77F 02 2.67F 02
W.42F 02 6.26F 01 9.47E 01 CE 7 = 98
2.09B 02 2.97% 01 4.49% 01
136.90 4.94E 02 8.13F 02 1.13% 02 1,777
FR 2 = 87 150,00 3.98F 02 6.555 02 9.48E 01 1.43%
207,00 1.95F 02 3.20E 02 4.64F 01 6.99C
1.21E 03 1.72F 02 2.60% 02
4.59F €2 6.51% 01 9.85% 01 rs 7 = 99
2.18% 02 3.10F 01 4.68F 01
140,50 G.75F 02 7.84F 02 1.14T 02 1.71F
RA 2 = 88 157.00 4.09E 07 6.74F 02 9.778 01 1.47F
200,00 2,008 02 3.30F 02 4.79% 01 7.22%
1.17F 03 1.66E 02 2.51F 02
4.76F 02 6,767 01 1.02F 02 FM 7 =100
2.26F 02 3.22F 01 4.87F 01
144,10 4.57F 02 7.56% 02 1.112 02 1.65F
ac z = 89 150.00 4.17F 02 6.89F 02 1.01% 02 1.51F
200.00 2.C6F 02 3.41E 02 4.93% 01 7.45%
1.12E 03 1.60F 02 2.42F 02
4.92F 02 7.01E 01 1.06E 02 WD 7 =101
2.35E 02 3.35F 01 5.07E 01
147.80 4.40E 02 7.29% 02 1.07% 02 1.60F
TH Z = 90 150.00 4.26E 02 7.06L 02 1.03F 02 1.54F
200,00 2.11E 02 3.50F 02 S5.12E 01 7.66Z
1.C8F 03 1.54F 02 2.34% 02
5.09EF 02 7.25F 01 1,10E 07
2.44F 02 3.48E 01 5.27% 01
PA z = 91
1.05F 03 1.51F 02 2.26F 02
S.27E 02 7.58F 01 1.14R 02
2.54F 02 3.65F 01 5.48F 01
Uz = 92
1.01E 03 1.45F 02 2.19% 02
S.44E 02 7.R3E 01 1.18E 02
2.63E 02 3.78F 01 5.70F 01
NPz = 93
9.74F 02 1.40F 02 2.12F 02
5.62F 02 8.10F 01 1.228 02
2.72F 02 3.92E 01 5.91E 01
POz = 94
9.39F 02 1.35F 02 2.043 02
5.79F 02 8.35F 01 1.26E 02
2.82F 02 4.06% 01 6.12F 01

02
07
01

n2
02
01

02
02
01

02
2

01

0?2
02
m

0?2
02
01

02
02
01




26

ORNL-DWG 77-2118b.
X—ray Production Cross Sections

Kol

1

10 '
Photon Energy (keV)
Fig. 2




(barns)

o(Ka,,)

27

ORNL-DWG 77-18987R

X—ray Production Cross Sections

10° 10
j E
% I
. -
103: :103
] r
] I
. -
10° 4 -10?
: C
1 L
10' -10'
1 C
B +
10° - - 10°
] B
] I
T r
10“3 E1o"
] [
_1 -
i -
Z
=3 -2
107 T T T T T o poraml

—r—
Photon Energy (keV)
Fig. 3



28

ORNL-DWG 77-18988R

X—ray Production Cross Sections

KB,

“

S

T T YT

.

o}
N

L

R
Photo

]0 A T T
n Energy (keV)
Fig. 4

107




(barns)

a(KB,)

29

ORNL-DWG 77-18985R

X—ray Production Cross Sections

KBy

10

[ e

Lt 1 gt

1

10?

1ol

14

L1l

i

-1

10

107

T :
Photon Energy (keV)
Fig. 5



30

Table 8. L-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 Photon
LM, L,0,3 LM, LyNg LM, L3Ns,s LM,
energy LiLy s L8 Ly, L8 Ly Lo 7 18 energy
(keV) 3 4 1 1 1 2,15 (keV)

M 72 = 12

1.00 5+65E-01 - - - - - - 2.938 01 1.00
1.29 3.15E-01 - - - - - - 1.418 01 1.79
AL Z = 13
1.00 5.81E-01 4.28E-02 - - - - - 2.50% 01 1.00
1.50 2.35E-07 1.73E-02 - - - - - 8.36F 00 1.50
1.55 2.18E-01 1.61E-02 - - - - - 7.67F 00 1.55
SI Z = 14
1.00 6.21E~-01 2,00E-01 - - - - - 1.732 01 1.00
1.50 2.57E-01 8.27E-02 - - - - - 5.837 00 1.560
1.83 1.64E-01 5.26E-02 - - - - - 3.40" 00 1.33
4 Z =15
1.00 6.41E-01 5.36E-01 - - - - - 1.877 01 1.00
1.50 2.71E-01 2.27E-01 - - - - - 6.32% 00 1.59
2,00 1.41E-01 1.188-01 - - - - - 2.898% 00 2.00
2.13 1.22E-01 1.02E-01 - - - - - 2.437 00 2.13
S 2 =16
1.00 9.09E-01 1.55E 00 - - - - - 2.04r 01 1.00
1.50 3.92E-01 6.71E-01 - - - - - 6,908 00 1.50
2.00 2.07E-01 3.55E-01 - - - - - 3.15 00 2.00
2.45 1.29B-01 2.21E-01 - - - - - 1.798 0o 2.45
CL 2 =17
1.00 1.12E 00 3.33F 00 - - - - - 2,407 C1 1.00
1.50 4.94E~01 1.47E 00 - - - - - 8.18%E 00 1.5)
2.00 2.64E-01 7.85E-01 - - - - - 3.748 00 2.00
2.80 1.22E-01 3,.62E-01 - - - - - 1.487 00 2.89
AR Z = 18
1.00 1.28E 00 6.13E 00 - - - - - 2.77F 01 1.00
1.50 5.76E-01 2.75F 00 b - - - - 9.48% 00 1.50
2.00 3.12E-0% 1.49E 00 - - - - - 4,357 00 2.00
3.00 1.24F-01 5.94E-01 - - - - - 1.42F 00 3.00
3.17 1.09E~-01 5.20F-01 - - - - - 1.21% 00 1.17
K 2 =19
1.00 1.41E 00 9.61E 00 - - - - - 3.99% 01 1.00
1.50 6.43E-01 4.39F 00 - - - - - 1.38F 01 1.50
2.00 3.53E-01 2.41F 00 - - - - - 6. 34F 00 7.00
3.00 1.43E-01 9.75E-01 - - - - - 2.087 00 3.00
3.58 9.43E-02 6.45R-01 - - - - - 1.27% 00 3.58
CA Z = 20
1.00 1.558 00 1.42F 01 - - - - - 5.49% 01 1.C0
1.50 7.20E-01 6.60F 00 - - - - - 1.917 01 1.50
2.00 3.99E-01 3.66% 00 - - - - - B.79% 00 2.00
3.00 1.64E-01 1.50E 00 - - - - - 2.89% 00 3.00
4.00 8.40E-02 7.70E-01 - - - - - 1.29% 00 4,00
4.01 8.34E-02 7.65F-01 - - - - - 1.28F 00 4.1
scC Z = 21
1.00 1.79E 00 1.99€ 01 - 5.05E 01 - 8.72F 01 - T.647 01 1.00
1.50 8.52E-01 9.45% 00 - 1.77E 01 - 3.04E 01 - 2.67E 01 1.50
2.00 4.78B-C1 5.30F 00 - 8.22E 00 - 1.41F 01 - 1.238 C1 2.00
3.00 1.99E-01 2.21E 00 - 2.71F 00 - 4.63F 00 - 4,067 00 31.00
4.00 1.03E-01 1.74F 00 - 1.22E 00 - 2.08E 00 - 1.828 00 4.90

4.46 7.96E-02 8.83E-01 - R.96F-01 - 1.53E 00 - 1.34F% 00 Y.46
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Table 8 (continued)
Phot Ph
en:r:; L.L LM, L1023 LM, LN, L3Ms L3Ny s LM, en::;;
(keV) 1723 LB, Ly LB,y Ly, Lay LBa,xs LR (keV)
TI 2 = 22
1.00 1.98E 00 2.63E 01 - 1.488 02 - 2.55E 02 - 9.94% 01 1.00
1.50 9.60E-01 1.28E 01 - S5.23E 01 - 8.96F 01 - 3.49E 01 1.50
2.00 5.458-01 7.25E 00 - 2.44F 01 - 4.16F 01 - 1.627 01 2.00
3.00 2.31e~-01 3.07E 00 - 8.08EF 00 - 1. 37 01 - 5.34F 0C 3.00
4.00 1.20E-01 1.60F 00 - 3.63% 00 - b.16E 00 - 2,407 00 4.00
4.94 7.34E-02 9.76E-01 - 2.01F 00 - 3.41F 00 - 1.33% 00 4.94
v 72 = 23
1.00 2.25E 00 3.53E 0 - 3.41E 02 - 5.90E 02 - 1.42% 02 1.00
1.50 1.11E 00 1.75F 01 - 1.22F 02 - 2.09E 02 - 5.03E 01 1.50
2.00 6.39E-01 1,00F D1 - 5«71E 01 - 9. 74F 0 - 2.34F 01 2.00
3.00 2.T4E- 01 4.31E 00 - 1.90F 01 - 3.22F 01 - 7.75% 00 3.00
4.00 1.45E-0% 2,27F 00 - 8.58% 00 - 1.45F 01 - 3.48% 60 4,00
5.00 8.61E-02 1.35E 00 - 4,59 00 - 7.72E 00 - 1.86F 00O 5.00
5.43 7.06E-02 1.11E 00 - 3.63F 00 - 6. 10 00 - 1.47F 09 S5.43
CR 2 = 24
1.00 2.72E 00 4.62F 01 - 6.17F 02 - 1.06E 03 - 1.64F 02 1.00
1.50 1.38E 00 2.35F 01 - 2,238 02 - 3.81% 02 - 5.87E 01 1.50
2.00 8.01E~-C1 1.36E 01 - 1.05F 02 - 1.78F 02 - 2.74E 01 2.00
3.00 3.49E-01 5.9t 00 - 3.51F 01 - S5.91E 01 - 9.11% 00 3.00
4.00 1.86E-01 3,.16E 00 - 1.59E 01 - 2.65E 01 - 4.,09% 00 4.00
5.00 1.11E-01 1,89 00 - 8.51E 00 - 1.42E 01 - 2.18F 090 5.00
5.95 7.36E-02 1.25E 00 - 5.21E 00 - 8.64EF 00 - 1.33% 00 5.95
MN 7 = 25
1.00 2.96E 00 S5.84F O1 - 9,.71E 02 - 1.69F 03 - 2.24F 02 1.00
1.50 1.53E 00 3.01E 01 - 3.56E 02 - 6. 14E 02 - 8.13% €1 1.57
2.00 8.99E~01 1.77E 01 - 1.68E 02 - 2.89EF 02 - 3.82E 01 2.%0
3.00 3.97E-01 7.8aF 00 - S.64F 01 - 9.65F 01 - 1.28% 01 3.00
4,00 2.13E-01 4.21E 00 - 2.55E 01 - 4.35E 01 - 5.76F 00 4,00
5.00 1.29E~-01 2.54F 00 - 1.37r 01 - 2.33F 01 - 3.08E 00 5.00
6.00 8.40E-02 1.66E 00 - A.17F 00 - 1.39F 01 - 1.84% 00 6.00
6.50 6.93E-02 1.37E 00 - 6.50F 00 - 1. 11F 01 - 1. 467 00 6,50
PE 2 = 26
1.00 3.39E 00 7.40EF 01 - 1.43% 03 - 2.49F 03 - 2.62% 02 1.00
1.50 1.78E 00 3.88E 01 - 5.33E 02 - 9.17F 02 - 9,66E 01 1.50
2.00 1.06E 00 2.31F 01 - 2.53F 02 - 4.33F 02 - 4,567 01 2.00
3.00 4.74E-C1 1.03F 01 - 8.54E 01 - 1. 45F 02 - 1.53E 01 3.00
4.00 2.57E-01 S.60E 00 - 31.88F 01 - 6.56E 01 - 6.91E 00 45.00
5.00 1.56E-01 3.40E 00 - 2.08E 01 - 3.51E 01 - 3.70F 00 5.00
6.00 1.02E-01 2.23E 00 - 1.25F 01 - 2.10F 01 - 2.21E 00 6.00
7.08  6.91E-02 1.51E 00 - 7.80E 00 - 1.31F 01 - 1.38% 00 7.03
co 2z = 27
1.00 3.69E 00 9.34E 01 - 2.02¢ 03 - 3.51E 03 - 3,088 02 1.00
1.50 1.97E 00 4.98F 01 - 7.60E 02 - 1.30E 03 - 1.15F 02 1.50
2.00 1.18E 00 3.COE 01 - 3.63F 02 - 6.20EF 02 - 5.458 01 2.00
3.00 5.38E~01 1.36E 01 - 1.23E 02 - 2.09EF 02 - 1.83% 01 3.00
4.00 2.94E-01 7T7.45EF 00 - 5.62E 01 - 9.45F 01 - 8.31F 00 4,00
5.00 1.80E-01 W4.55E €O - 3.02E M - 5.06E 01 - 4,45F 00 5.29
6.00 1.19-01 3.00E 00 - 1.81F 01 - 3.03F 01 - 2.66E 00 6.00
7.67 6.63E-02 1.68E 00 - 9.02E 00 - 1.S0E 01 - 1.32% 00 7.67
NT 2 = 28
1.00 - - - 2.27F 03 - 4.36F 03 - 3.288 02 1.00
1.01 - - - 2,24E 03 - 4,30F 03 - 3.23% 02 1.01
1.01 4.16E 00 1.15E 02 - 2.51F 03 - 4.77¢ 03 - 3.59E 02 1.01
1.50 2.23E 00 6.15F 01 - 9.78F 02 - 1.84E 03 - 1.38F 02 1.50
2.00 1.37€ 00 3.76% 01 - 4.71E 02 - 8.78F 02 - 6.61F 01 2.00
3.00 6.31E-01 1.74E OV - 1.61F 02 - 2.97F 02 - 2.24F 01 3.00
4.00 3.48FE=-01 9.57E 00 - 7.35F 01 - 1.35F 02 - 1.0tr 01 4.00
5.00 2.14FE-01 5,.89E 00 - 3.96F 01 - 7.23F 01 - S.44E 00 5.00
6.00 1.42E-01 3.90F 00 - 2.38F 01 - 4,33E 01 - 3.25F 0O 6,00
8.00 T.22E-02 1.99F 00 - 1.05E 01 - 1.91F 01 - 1.43% 00 3.00

8.29 6.62E-02 1.82E 00

9.51F 00 - 1.72E 01 - 1.29% 00 8.29
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Table 8 (continued)
Z:::go; Lilys LMy L1023 LM, LN, LM, L3Ny s LM, l:::)rtg,\
(keV) ' Lg; Ly, LB, Lyy Loy LBy ,1s L (keV)
co 2 =29
1.00 - - - 3.14E 03 - 6. 06E 03 - 3.847 02 1.00
1.08 - - - 2.49E 03 - 4,84% 03 - 3.07E 02 1.07
1.09 4,11FE 00 1.18F 02 - 2.77E 03 - 5. 34E 03 - 3.39% 02 1.09
1.50 2.58E G0 7.42F 0% - 1.30F 03 - 2. U49F 03 - 1.58F 02 1.50
2.00 1.60E 00 4.59E 01 - 6.33F 02 - 1. 20F 03 - 7.60T 01 2.00
3.00 7.48E-D1 2.15F 0% - 2.188 02 - 4,07E 02 -~ 2.58E 01 3.70
4.00 4,16E~01 1.19E 01 - 9.99F 01 - 1.85F 02 - 1.177 01 4,00
5.00 2.58E-0t1 7.39E 00 - 5.39€ 01 - 9.94F 01 - $.317 00 5.00
6.00 1.71E-01 4.92E 00 - 3.24F 01 - 5.95E 01 - 3.77F 00 A.00
8.00 8.80E-02 2.53F 00 - 1.44F 0% - 2.62F 01 - 1.66% 00 3.00
8.93 6.75E-C2 1.94F 00 - 1.05% 01 - 1.91F 01 - 1.217 00 9.913
ZN Z = 30
1.03 - - - - - 4,34F 03 - 2,547 02 1.03
1.05 - - - - - 6.21F 03 - 3.64F 02 1.09
1.06 - - -~ 2.14E 03 - 6o 3UF 03 - 3.71% 02 1.06
1.18 - - - 2.51F 03 - 4.82F 03 - 2.32™ 07 1.13
1.19 4.01E 00 1.27F 02 - 2.79E 03 - 5.3SE 03 - 3.13C 02 1.19
1.50 2.79E 00 8.80E 01t - 1.60F 03 - 3.05E 03 - 1.78% 02 1.50
2.00 1.7T4E 00 5.50E 01 - 7.86E 02 - 1. 48F 03 - q.68F 01 2.70
3.00 8.26F-01 2.60E 01 - 2.72E 02 - 5.08E 02 - 2.97 01 3.00
4,00 4.63E-01 1.46E 01 - 1.25E 02 - 2.32F 02 - 1.36E 01 4,70
5.00 2.88E-01 9.10F 00 - 6.76E 01 - 1.25F 02 - 7.307 00 5.00
6.00 1.93F-01 6.C9E 0O - 4,06F 01 - 7.47E 01 - 4,37 00 6,00
8.00 9.97E-02 3.15F 00 - 1.80F 01 - 3.30E 01 - 1.93%7 00 3.70
9.61 6.U4E-02 2.03F 00 - 1.07% 01 - 1.95F 01 - 1.148 00 9,61
GA Z = 31
1.13 - - - - - 4,.73F 03 - 2.56% 02 1.13
1.15 - - - - - 5« 92F 03 - 3.21% 02 1.15
1.16 - - - 2.37F 03 - 5.97E 03 - 3.23= 02 1.16
1.29 - - - 2.50F 013 - 4.77F 03 - 2.58" 02 1.29
1.30 3.91E 00 1.29F 02 - 2.77E 03 - 5.25F 03 - 2.964¢ 02 1.30
1.50 3.26E 00 1.07F 02 - 1.96% 03 - 3.70F8 03 - 2.00F 02 1.50
2.00 2.04E 00 6.73F 01 ~ 9.71E 02 - 1.81E 03 - 9.81F 01 2.00
3.00 9.83E-01 3.24% 01 - 3.398 02 - 6.2UE 02 - 3.397 01 3.00
4.00 5.56E~01 1.83F 01 - 1.56F 02 - 2.85E 02 - 1.55% €1 4,00
5.00 3.48E-01 1,15k 01 - 8.45% 01 - 1.54F 02 - 8.32F 19 5.00
6,00 2.34E-01 7.72F 00 - 5.09E 01 - 9.2ZF 01 - 4,997 00 6.00
8.00 1.22E-01 4.02F 00 - 2.26E 01 - 4,08F 01 - 2,217 00 .09
10.00 7.19E-02 2.37F 00 - 1.208 01 - 2.15E 01 - 1. 16F 00 10.00
10.32 6.66E-02 2.19E 00 - 1. 10E 01 - 1.96F 01 - 1.06E 00 10.32
GE 2 = 32
1.23 - - - - - 5.51E 03 - 2.83% 02 1.214
1.25 - - - - - 6. C5E €3 - 3.11E 0?2 1.25
1.26 - - - 2.58E 03 - 6.23E 03 - 3.20" (02 1.76
1.40 - - - 2.47F 03 - 5.06F 03 - 2.507 D2 T.40
T.41 3.40E 00 1.31E 02 - 2.737 03 - 5.57F 03 - 2.96% 02 1.41
1.50 3.27E 00 1.26E 02 - 2,378 03 - 4,82F 03 - 2.48F 02 1.50
2.00 2.06E 00 7.97F 01 - 1.17E 03 - 2.37% 03 - 1.22F 02 2.00
3.00 1.01E 00 3.90f O - 4,11 02 - B8.21F 02 - 4,227 01 3.00
4.00 5.77E-01 2.23F 01 - 1.90F 02 - 3.77F 02 - 1.945 N1 4,00
5.00 3.64E-01 1.40F 01 - 1.03F 02 - 2.0uF 02 - 1.65% 01 5.00
6.00 2.46E~-01 9.48F 00 - 6.21E 01 - 1.22F 02 - 6.29%E 00 h.N0
8.00 1.298-01 4.97€ 00 - 2.76F 01 - 5.42E 01 - 2.78% 00 .00
10.00 7.63E~-02 2.95E 00 - 1.46E 01 - 2.86EF 01 - 1.477 00 10,00
11.06 6.00E-02 2.31E 00 - 1.10P 01 - 2.14F 01 - 1.107 09 11.06
AS 2 = 33
1.34 - - - - - 5.82F 03 - 2.857 02 1.4
1.36 - - - - - 5.86F 03 - 2.87% 02 1.1%
1.38 - - - 2.74E 03 - 6. 10F 03 - 2.99% 0?2 143
1.50 - - - 2.51F 03 - S5.13F 03 - 2.51% 02 1.590
1.52 - - - 2.44r 03 - 4.97E 03 - 2.44% 02 1.52
1.53 3.42E 00 1.38% 02 - 2.70E 03 - 5. 48F 03 - 2.69LC 0?2 1.53
2,00 2.38E CO0 9.62E 01 - 1.40F 03 - 2.83E 03 - 1.397 02 2.00
3.00 1.18E 00 4.76E 01 - 4.99F 02 - 9,93F 02 - 4.87F 01 31.00

4.00 6.77E-01 2.74F O - 2.31FE 02 - 4.57F 02 - 2,207 01 4.00
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Table 8 (continued)
Z:grtg; Lilys LM L,023 LM, LNy L3M; L3Ny s LM,y z:g:;;
(keV) ’ LBy Ly, Lg, Ly, Loy LBy s LR (keV)
5.00 4.30E-~01 1.74F N - 1.26F 02 - 2.48F% 02 - 1.217 01 5.00
6.00 2.91FE-01 1. 18E 01 - 7.60F 01 - 1. 49F 02 - 7.30% 60 5,00
8.00 1.54F~01 6.23F 00 - 3.398 01 - 6.61E 01 - 3.247 09 8.00
10.00 9.16F-02 3.71% 00 - 1.807 01 - 3.50F 01 - 1.71% 00 10,00
11.82 6.15E~02 2.49E 00 - 1.11F 01 - 44 16E 01 - 1.06T 00 11.82
SF Z = 34
1.45 - - - - - 6., 42F 03 - 3.00F 02 1.45
1.48 - - - - - A, CurF 03 - 2.86F 02 1.43
1.49 - - - 3.078 03 - 6,32F 03 - 2.99F 0?2 1.49
1.50 - - - 2.937 03 - 6.29F 03 - 2.98F 0?2 1.50
1.64 - - - 2.56F 03 - 5. 16F% 03 - 2.4 Q2 1.64
1.65 3.37E 00 1.43F 02 - 2.B4F 03 - 3.648F 03 - 2.0 02 1.69
2.00 2.67F 0C  1.14F 02 - 1.78E 03 - 3,85 03 - 1.h8% 02 2.00
3.00 1.33E 00 5.67F 01 - 6.40FE 02 - 1. 25F 03 - f.94™ 01 3.00
4.00 T7.73F~01 3.29F 01 - 2.98R 02 - 5.79F 02 - 2,747 01 4%a0n
5.00 4.93E~01 2,10F 0% - 1.63F 02 - 3.14F 02 - 1.49% 01 5.00
6.00 3.36E~C1  1.43F 01 - 9.33F 01 - 1. 89F 02 - B.967 00 6,00
8.00 1.78E-01 7.59F 00 - 4,39 01 - A_4O0E O - 3.98% 00 3.00
10.00 1.07F-01 4&,55F 00 - 2.338 01 - 4.,45F 01 - 2. 118 00 10.00
12.61 6.16E-02 2.62E 00 - 1.20F 01 - 2.28E 01 - 1.08% 00 12.61
BR Z = 35
1.56 - - - - - 6. S97F 03 - 3.217 Q02 1.5%
1.60 - - - - - t.18F 03 - 2.35T 02 1.69
1.61 - - - 3.36F 03 - 6H.48E 03 - 24990 02 1.h1
1.77 - - - 2.65% 03 - 5.29F 03 - 2.447 02 1.77
1.78 3.27E 00 1.46F 02 - 2.94% 01 - 5.83F 03 - 2.69% 02 1.7#@
2.00 2.93E 00 1.31F 02 - 2.23% 03 - 4.40F 03 ~ 2.03% 02 2.00
31.00 1.478 G0 H,.59E 01 - 8.02EF 02 - 1.56: 03 -~ 7.10% 01 3.0¢
4,00 8.61E-01 3.85F 01 - 3.76F 02 - T.24F 02 - 3.34" 01 4.00
5.00 $.52E-01 2,47E O - 2,058 02 - 3,94F 02 - 1.891F 01 5.00
6.00 3.78F-01 1.69% 01 - 1.24F7 N2 - 2.37F 02 ~ 1.09F 01 AL
8.00 2.02E-01 9.04EF 00 - 5.581 01 - 1.06F 02 -~ 4,877 09 3.00
10.00 1.22E-01 S5.44F 00 - 2.97% 01 t- 5.60F 01 -~ 2.058% 00 10.00
13.42 6.05E-02 2.71F €0 - 1.28% 01 - 2.40F 01 - 1. 11F 00 13,47
KR 2 = o
1.68 - - - - - 7.477 03 - 3.37™ 02 1.64
1.73 - - - - - h,29%F 013 - 2.83F 02 1.73
1.74 - - - 3.63F 03 - b.60F 01 - 2,987 02 174
1.90 - - - 2.72F 03 - 5.39F% 03 - 2. 43F 02 1.99
1.92 3.19E 00 1.51E C2 - 3.00E 03 - 5.985F 03 - 2.68E 07 1.92
2.00 3.16E 00 1,49E 02 - 2.72F 03 - 5.371 €3 - 2.42% 02 2,00
3.00 1.63E 00 7.68FE O ~ 9.R3F 02 - 1.91F 03 - B.63K 01 3,00
4,00 9.60E-01 4.54F 01 - 4.62F 02 ~ 8.93F 02 - 4.02% 01 u.00
5.00 6.20E-01 2.93E 01 - 2.53F 02 - 4,86F 02 - 2,198 01 5.00
6.00 4b.26E-017 2,01E 01 ~ 1.53F 02 - 2. 94F 02 - 1.338 M1 h,00
8.00 2.29E-01 1.08E 01 - A.88F 01 - 1. 31F 02 - 5.92% 00 1.00
10.00 1.39E-01 6.55F 00 - 3.66F 01 - 6.96F 01 - .147 nNH 10.00
14.27 5.99E-02 2.83F 00 -~ 1.32* 01 - 2.51F 01 - 1.13E 00 14,27
RB Z = 37
1.82 - - - - - 6,647 03 - 2.92% 02 1.32
1.86 - - - - - f,26F 03 - 2.75E N2 1.7h
1.8R - - - 3.24F 03 - HeH2F 03 - Z.RTT™ G2 1.048
2.00 - - - 2.83F 03 - 5. 71F 03 - 2.51% 02 2.0
2.05 - - - 2.73F 03 - 5. 40F 03 - 2.377 02 2,105
2.06 3.26E 00 1.65F 02 - 3.05F 03 - ha C2F 03 - 2.657 02 2,010
3.00 1.758 €0 8.86F 01 - 1.20% 03 - 2.32F 03 - 1.0210 02 3.00
4,00 1.04E 00 S.29% 01 - 5.65F 02 - 1.09F 03 - y.7R% 01 4,00
5.00 6.78E~01 3.44F 01 - 3,107 N2 - 5.93E 02 - 2.A1% N1 5.0
6.00 4.69r-01 2,.38F O1 - 1.89F N2 - 3.59F 02 - 1.587% 01 h.00
8.00 2.54E-C1 1.298 01 - R.U481 01 - 1.61F 02 - 7.07" 00 2.00
10.00 1.54E-01 7.82F 00 - 4,528 01 - H.54F 01 - 3.76F 00 10,00
15.00 5.95E-02 3.01F Q0 - t.417 01 - 2.67F 01 - 1.178 00 15.010

15.14 5.81E-02 2.95E 00 - 1.33F% 01 - «S59F 01 - 1.147 ne 1.4
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Table 8 (continued)
Photon Ly, 1,045 LoM, Lo, LoM LyNy s LoMy Photon
energy Lyl 18 L LB I Lo LB 12 energy
(keV) 3 Ya 1 a4t 1 2,15 (keV)
SR 2 = 33
1.96 - - - - - 6.7CF 03 - 2.89% 02 1.96
2.00 - - - - - 6.24F 03 - 2,708 02 2.00
2.01 - - - - - 4. 18F 03 - 2.67E 02 2,01
2.03 - - - 3.30F 013 - f.U6E 03 - 2.79% 02 2.03
2.20 -~ - - 2.73F 03 - 5.37F 03 - 2.32F 02 2,20
2.22 3.268 00 1.63FE 02 - 3.04F 013 - 5.98F 03 - 2.58% 02 2.22
3.00 2.,03E 00 1.02E 02 - 1.43F 03 - 2.77E 03 - 1,20% 02 3.00
4.00 1.22E 00 6.10F Q1 - 6.81F 02 - 1.31E 03 - H5.64%F 01 4,00
5.00 7.98E-01 3.99F 01 - 3.75F 02 - 7.15F 02 - 3.09% 01 5.0
6.00 S.S54E-C1 2.77¢ 0t - 2.79F 02 - 4.34F 02 - 1.877 01 6.00
8.00 3.02E-01 1.51E 01 - 1.03F 02 -~ 1.95E 02 - B.U40E 00 R,00
10.00 1.84E-0V 9,20F 00 - 5.50F 01 - 1.03F 02 - 4,478 00 10.06
15.00 7.16E-02 3,58E 00 - 1.73F 01 - 3.24F 01 - 1.408 00 15.09
16.05 6.C8E-02 3.C4E 00 - 1.42F 01 - 2.66F 01 - 1.15% 00 16.05
Y Z = 39
2.10 - - - - - 6.66E 03 5.07F 01 2.83% 02 2.10
2.16 - - - - - 6. C7E 03 4,628 01 2,58F 02 2,16
2.17 - - - 3.30F 03 2,318 01 6.37C 03 4.85E 01 2.,70B 02 2.17
2.35 - - - 2.72E 03 1.91% 01 5.32F 03 4.05F 01 2.257 O 2.35
2.37 3.18E 00 1.73F 02 - 3.02E 03 2.12% 01 5.92E 03 4.51% 01 2,51FE 02 2.37
3.00 2.24E 00 1,22F 02 - 1.69F 03 1.18F 01 3.27F 03 2.49% 01 1,39F 02 1.00
4.00 1.35E 00 7.38E 01 - B.04F 02 S.64E 00 1.54F 03 1.18F 01 6.55F O 4.00
5.00 B.89E-01 4,85F 01 - G.44E 02 3.11F 00 R,48F 02 6.46F 00 3.60F 01 5.00
6.00 6.19E-01 3.37E 0% - 2.71F 02 1.90F 00 5.15E 02 3.73% 90 2,19F 01 H.00
8.00 3.40E-01 1.85F O - 1.22F 02 8.57F-01 2,32F 02 1.77E 00 9.83F 00 3.00
10.00 2.08E-01 1.14E O1 - f.53F 01 4.58"-01 1.24F 02 9.41F-01 5,24k 00 10.00
15.00 8.16E~-02 U.45E 00 - 2.05% 01 1.44E-01 3.87E 01 2.95%-01 1,64F Q0N 15.006
16.98 6.058-02 3.30FE 00 - 1.43E 01 1.00F-01 2.71F 01 2.06E-01 1.15F 00 16.98
ZR Z = 40
2.24 - - - - - 6. 79F 03 1,20F 02 2.86F 02 2,74
2.31 - - - - - 6. 14F 03 1.09% 02 2.59E 02 231
2.33 - - - 3.267 03 5.15E 01 6.46F 03 1.14F 02 2,72% 02 2.33
2.51 - - - 2.69F 03 4.206F 01 S5.42F 03 9.592 01 2.28%R 02 2.51
2.53 3.43E 00 1.85F 02 - 2.99E 03 u4.73% 01 6,04E 03 1.07E 02 2.55E 02 2.53
3.00 2.71E 00 1.u6F 02 - 1.98% 03 3.13F 01 3.95E 03 6.99% 01 1.66F 02 3.00
4.00 1.64E 00 8,.8%5E O1 - 9.45F 02 1.49F 01 1.87F 03 3.31% 01 7.87r 01 4.00
5.00 1.08E 00 5.84F 01 - 5.24F 02 8.29F 00 1.03% 03 1.82E 01 4.34E 01 5.00
6.00 7.55E-01 4.08E 01 - 3.20F 02 5.07E 00 6.27E 02 1.11E 01 2.64E 01 6.00
8.00 4.17E-01 2.26EF 01 - 1.45E 02 2.29% 00 2.83FE 02 S.00E 00 1,19% 01 3.00
10.00 2.57E-01 1.39F 01 - T7.75E 01 1.23% 00 1.51E 02 2.67E 00 6.36F 00 10.00
15.00 1.028-01 5.49E 00 - 2.448 01 3.86E-01 4.74E 61 8.40F-01 2.00% 00 15.00
17.94 6.61E~-02 3,578 00 - 1.45E 01 2.30E-01 2.83F 01 S5.01E-0%1 1.19% 00 17.94
NB 2 = 41
2.39 - - - - - 6. 8UF 03 2.34E 02 2.86F 02 2.39
2.46 - - - - - 6.17F 03 2.12E 02 2.584F 02 2.46
2.48 - - - 3.32r 03 1.02E 02 6.51E 03 2.238 02 2.72E 02 2.48
2.67 - - - 2.74F 03 B8.44F 01 S.48E 03 1.88% 02 2,29% 02 2.67
2.69 4.,31E 00 2.41E 02 - 2.83E 03 8.727m 01 6.21€ 03 2.13E 02 2,60E 02 2.69
3.00 3.73E 00 2.09% 02 - 2.17F 03 6.69E 01 4.77E 03 1.63E 02 1,99E 02 3.00
4.00 2.27E 00 1.27E 02 - 1.028 03 3,13E 01 2.27F 03 7.78E 01 9,.49F 01 4.00
5.00 1.51E 00 B.44E 01 - 5.53E 02 1,70 01 1.26F 03 4.32%n 01 5,27F 01 5.00
6.00 1.06E 00 S.94E 0t - 3.318 02 1.02% 01 7.728E 02 2.A5F 01 3,23F 01 6.00
8.00 5.89E-01 3.30F 01 - 1.45F 02 4.46F 00 3.57F 02 1.20E 01 1.47F 01 3.00
10.00 3.64E-01 2.04F O - 7.53E 01 2.31E 00 1.89% 02 6.47% 00 7.90E 00 10.00
15.00 1.458-01 B8.12F 00 - 2.22E 01 6.83E-01 6.C2E 01 2.06E 00 2,51F 0O 15.00
18.93 6.32E~02 U4.66E 00 - 1.09F 01 3.357-01 3.10F 01 1.06% 00 1,29% 00 18.93
MO Z = 42
2.54 - - - - - 6,838 03 3.17E D2 2,.83E 02 2.54
2.63 - - - - - 6. 15F 03 2.86% 02 2.55E 02 2.63
2.65 - - - 3.34% 03 1.139E 02 6.49F 03 3.028 02 2.69F 02 2.65
2.84 - - - 2.77E 03 1.15FE 02 S.49F 03 2.55E 02 2,27F 02 2 .84
2.87 4.17E 00 2.39F 02 - 2.86E 03 1.198 02 6.24E 03 2.90FE 02 2.5RE 02 2.87
3.00 3.93E 00 2.2S5E 02 - 2.57FE 03 1.07F 02 5.59E 03 2.50E 02 2,.31E 02 3.00
4.00 2.44F 00 1,.40E 02 - 1.21F 03 S.04E 01 2.67E 03 1.24% 02 1,117 02 4.00

5.00 1.63E 00 9.36F 01 - 6.61E 02 2.75F 01 1.49F 03 6.91F 01 6.16F 01 5.00
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Table 8 (continued)
Fhoton LMy L1023 LM, LyNa L3M; L3Ns,s LM, Fhoton
energy LiLy s L8 Ly L8 Ly Lo LB 12 energy
(keV) 3 4 1 1 1 2,15 (keV)
6.00 1.15E 00 6.61E 01 - 3.98F 02 1.66E 01 9.12F 02 4.24%F 01 3.78E 01 6.00
8.00 6. 44E-01 3.70F 01 - 1.75E 02 7.29E 00 4.16F 02 1.93E 01 1.72E O1 B.00
10.00 4.00E-01 2.30% 01 - 9,118 01 3.30% 00 2.24E 02 1,042 0% 9.28F 00 10.00
15.00 1.60E-01 9.21% 00 ~ 2.70% 01 1.13F 00 7.15E 01 3,32R 00 2.96F 00 15.00
19.95 E.14E-02 4.67F 00 - 1.137 01 4.71E-01 3JL17F 01 1,478 00 1.31F 00 19.95
TC 2 = 43
2.70 - - - - - 6.78F 03 4,022 07 2,80F 02 2.70
2.79 - - - - - 6.C9F 03 3,62 02 2.51E N2 2.79
2.82 - - 3.34F 03 1,.738F 02 6. 44F 03 3.82% 02 2.,46% 02 2.82
3.00 - - 2.83% 03 1.51F 02 5.55F 03 3,29E 02 2.29F 0? 3.00
3.02 - - - 2.79 03 1.,49F 02 5.47E 03 3.24%E 02 2,267 02 3.02
3.04 4.22E 00 2.45F 02 - 2.89E 03 1.54F 02 £+ 22E 03 3.69E 02 2,57E D2 3.04
4.00 2.74E 00 1.59F 02 - 1.43E 03 7.62F 01 3.10E 03 1.R4L 02 1,2R% 02 4.00
5.00 1.84E 00 1.07F 02 - 7.34E 02 4.18% 01 1.73E 03 1.173°® 02 7,15F 01 5.00
6.00 1.30F 00 7.57% 0% - 4.74E 02 2.53E 01 1.072 03 6,327 01 4,.40F 01 6.00
8.00 7.34E-01 4.26E 01V - 2.09F 02 1.12F 01 4. 88F 02 &.99E 01 2,01 01 3.00
10.00 4.58E-01 2.66F 01 - 1.09F 02 5.3838 00 2.63F 02 1.56E 01 1,09F M 10.00
15.00 1.85E-01 1.07F O1 - 3.26% 01 1,74F% 00 8.42E 01 5.00F 00 3.47F 00 15.00
20.00 9.37E-02 S.44F 00 - 1.35F 01 7.23%-01 3.71E 01 2.,20% 00 1.53E 0O 20.00
20.99 8.33E-02 4.8u4F 00 - 1.17E 01 6.23%-01 3.231E 01 1.92Z 00 1,33 00 20.99
RU 2 = 44
2.86 - - - - - 6.70F 03 4,868 02 2,75F 02 2.86
2.97 - - - - - 6. C2R 03 4,.37F 02 2,47E 02 2.97
2.99 - - - 3.31E 03 2.18F @2 6.38F 03 4.63% 02 2,62EFE 02 2.99
3.00 - - - 3.34F 03 2.20E 02 6.3°F 03 4.61% 02 2,.61% 02 3.00
3.20 - - - 2,79 03 1.83FE 02 5.43FE 03 3.94E 02 2,23E 02 3.20
3.23 4.288 00 2.50F 02 - 2.88F 03 1.90E 02 6.19F 03 4.49E 02 2,548 02 3.23
4.00 3.09E 00 1.81E 02 - 1.67F 03 1.10% 02 3.59F 03 2.61F 02 1,48E 02 4,00
5.00 2.,07E 00 1.21F 02 9.18E 02 6.05F 01 2.C1E 03 1.46F 02 8.25E 01 5.00
6.00 1.47E 00 B8.62F 01 - 5.57FE 02 3.67% 01 1.24E 03 8.93E 01 S,.09E 01 .00
8.00 8.35E-01 4.88F 01 - 2.47FE 02 1.63E 01 5.67F 02 4.12F 01 2.33F M 8,00
10.00 5.24E-01 3.06F O1 - 1.29F 02 B8.51E 00 3.C7E 02 2,22E 01 1.26T% O1 10.00
15.00 2.13F-01 1.25 O1 - 3.87E 01 2.55F 00 9.83F 01 7.14E N0 4.04E 00 15.00
20.00 1.09E-01 6.34F 00 - 1.62E 01 1.06% 0D 4.34E 01 3,15E 00 1.782 00 20.00
22.07 8.56E~-02 5.00F 00 - 1.19F 01 7.87E-01 3.27E 01 2.38% 00 1,35FE 00 22.07
RH 2 = 45
3.02 - - - - - 6.59E 03 5.75F 02 2.71F 02 3.02
3.15 - - - - - 5.92F 03 S5.17F 02 2,.44E 02 3.15
3.17 - - - 3.27F 03 2.58F 02 6.28F 03 5,4R8F 02 2.58E 02 3.17
3.39 - - - 2.77E 03 2.19F 02 537E 03 4.68% 02 2.21F 02 3.39
3.41 4,27E 00 2.53F 02 - 2,87 03 2.26E 02 6.11E 03 5.313® 02 2.51F 02 3.41
45,00 3.41E 00 2.02F 02 - 1.93F 03 1.53FE 02 4.11F 03 3.59% D2 1.,69F% 02 4,00
5.00 2.2RE 00 1.35R 02 - 1.07F 03 8.42F 01 2.30F 03 2.00E 02 G.44F 01 5.00
6.00 1.64E 00 9.70°F C1 - 6.488 02 5.11% 01 1.42F 03 1,24F 02 5.83F 01 6.00
8.00 9.32E-01 5.53F 01 - 2.89% 02 2.28E 01 6.51F 02 5.688 01 2.68F 01 8,00
10.00 5.87TE-01 3.48F7 0N - 1.52E 02 1,20F 01 3.52F 02 3.07F 01 1.45F 01 10.00
15.00 2.41B-01 1.43F O1 - 4.57E 01 3.01E 00 1.13% 02 9.86F 00 4.AS5E 0C 15.00
20.00 1.23E-01 7.30F 00 - 1.91F 01 1.518 00 L. 99F 01 4.35% 00 2.05% 09 20.00
23.17 8.64E~-02 S.12E 00 - 1.22% 01 9,.61F-01 3.27F 01 2.86F 00 1.35% 00 73.17
PD Z = 46
3.19 - - - - - 6. 37F 03 6.69F 02 2.64% 02 3.19
3.33 - - - - - 5. 82F 03 6.11% N2 2,41F 02 3.33
3.36 - - - 3.24% 03 3.10F 02 6.16E 03 6.47F 02 2,55F 02 3.36
3.5¢8 - - - 2.82F 03 2.70F 02 5.29E 03 5.,56% 02 2.19% 02 1.58
3.60 4.31E 00 2.60F 02 - 2.92F 031 2,79F 02 t. C4F 03 ©.35E 02 2.50F 02 3.60
4.00 3.69% 00 2.23F 02 - 2.27F 03 2.17% 02 4.67F 03 4,90E 02 1.93F 02 4.00
5.00 2.50E €0 1.51% 02 - 1.25F 03 1.19E 02 2.61E 03 2.74E 02 1.08% 02 5.00
6.00 1.80E 00 1,098 02 - 7.63E 02 7.30E 01 1.61FE 03 1.69E 02 6.67% 01t 6.00
8.00 1.03F 00 6.23F 01 - 3.42F 02 3.27F 01 T.43F 02 7.81E 01 3,07E 01 3.00
10.00 6.53E~01 3.94E 01 - 1.81F 02 1.73E 01 4,02k 02 4.23E 01 1.67% 01 10.00
15.00 2.69E~01 1.63F 01 - 5.46E 01 5.22F 00 1.30E 02 1.36F 01 5.36E 00 15.00
20.00 1.38E~01 8.37F 00 - 2.29F 01 2.19E 00 5.73E 01 6.02FR 00 2.37F 00 20.00
24.30 8.68E~02 5.24E 00 - 1.26F 01 1,21E 00 3.28F 01 3.45F 00 1.36% 00 24.30
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Table 8 (continued)
Photon
energy Lilys LaMy L1025 LaM, LNy LM, L3Ng s LyM, Z}r:s:;l
(keV) LB, Ly, LB, Ly, La, LBy Lo (keV)
AG Z = 47
3.37 - - - -~ - 6. 348 03 T.43F 02 2.62" 02 3.37
3.52 - - - - - 5.7CF 03 6.A7% 02 2.36% 02 3.5°
3.55 - - - 3.30F 03 3.51F (2 6. 055 03 7.08% 12 2.50° (2 1.55
3.78 - - - 2.84% 03 3,03F 02 5.21F 03 6,100 02 2,15 02 3.78
3.81 4.47E 00 2.75F 02 - 2.94F 03 3.138 02 5935 03 6.941 N2 2,455 07 3.531
4.00 4,20 00 2.58E C2 - 2.63E 03 2.,30F 02 5¢23F 03 6,18F 02 2.18" 02 4,00
5.00 2.91E 00 1.79E 02 - 1.46E 03 1.56F 02 2.95E 03 3.46F 02 1.227 02 5.00
6.00 2.10E 00 1.29F 02 - 8.96F 02 9.55F 01 1.83F 03 2.14p 02 7T.56F 01 6,00
8.00 1.21E 00 7.42E 01 - 4,038 02 u4.30%R 01 f.45% 02 9,902 01 3.498 01 3.00
10.00 7.68E-01 4,710 O1 - 2.13F 02 2.27E 01 4.58F 02 5.37F 01 1.89F 01 10.00
15.00 3.19E-01 1.96F 01 - 6.49F 01 6,91% 00 1.48r 02 1.73C 01 &.11F DO 15.00
20.00 1.65E-01 1.01E 01 - 2.73F 01 2.91E 0C €.53F 01 T.65F 00 2.70° 00 20.00
25.46 9.25E-02 5.68E 00 - 1.31F 01 1.39F 00 3.27E O 3.838 00 1.357 00 25.46
Ch Z = 43
®
3.56 - - - - - 0. 33F 03 8,095 02 2,63% 0?2 3.%0
3.73 - - - - - 5.€60F 03 7,247 02 2,35% 02 3.73
3.76 - - - 3.34E 03 3.392 02 6. C1E 03 7.697 N2 2,49F 02 3.70
3.99 - - - 2.90E 03 3.38E 02 5.207 03 6.65% 02 2,167 02 3.3%9
4.00 5.18E 00 3.11F 02 - 3.05E 03 3.505F 02 6.C6F 03 7.74F 02 2.51E 02 400
4.02 4.77E 00 2.87E 02 - 3.00F 03 3.49F 02 5.92F 03 7.R6F 02 2,451 02 4,02
5.00 3.45E 0C 2.C8F 02 - 1.73F 03 2,02E 02 3.41FE 03 4.36F 02 1,417 02 5.09
6.00 2.47E 00 1.49F 02 - 1.06F 03 1,247 02 2.11F 03 2.79% 02 8,75E 01 6.00
8.00 1.44E 00 8.65E 01 - 4.80F 02 5.59% 01 9.76E 02 1.25% 02 4.05F 01 3.00
10.00 9.18E-01 5.52E 01 - 2.55E 02 2.36E 01 5.31F 02 6.78% 01 2,20 O 10.00
15.00 3.85E-01 2.3%F 01 - 7.79E 01 9.06E 00 1.71F 02 2,137 01 7,11F 00 15.00
20,00 2.00E-01 1.20€ 01 - 3.29E 01 3.82E 00 7.60L 01 9,717 00 3.157 00 20.00
26.66 1.01F-01 6.C5F CO - 1.37E 01 1,59E 00 3.34F 01 4.26™ 00 1.,38% 00 26.66
IN 2 = 49
3.75 - - - - - 6. 18F 03 8.53E 02 2.57" 02 3.75
3.94 - - - - - S.61F 03 7.74T 92 2.33% 02 3,94
3.97 - - - 3.30F 03 4,15% 02 5.96F 03 8,22E 02 2.47% 02 3.7
4.00 - - - 3.36F 03 4.22E 02 5.86E 03 8.09F 02 2.43F 02 4,00
4,21 - - - 2.94E 03 3.70E 02 5.18F 03 7.14F 02 2,15E 02 4,21
4,24 S.14E 00 3.03F 02 - 3.04E 03 3.83%R 02 S.91E 03 B8.15E 02 2.45F 02 W,24
5.00 4.C2E CO 2.37% 02 - 2.03F 03 2.55F 02 3.91F 03 S5.40F 02 1.63% 02 5.00
6,00 2.89E 00 1.70F 02 - 1.24% 03 1.56E 02 2.42E 03 3.34E 02 1.01% 02 o0
8.00 1.69% 00 9.93E 01 - 5.66FE 02 7.,11F 01 1. 12E 03 1.55% 02 4,67E 01 8.900
10.00 1.08E C0 6.37E 01 - 3.01E 02 3.7%E 01 6,12F 02 B8.48EF 01 2,547 01 10,00
15.00 4,57TE-01 2.69E 01 - 9.25% 01 1.16E 01 1.98F 02 2.73E 01 8.23%2 00 15.00
20.00 2.387-01 1.408 01 - 3.92E 01 4,92% 00 8,79F 01 1.21E 01 3,657 NC 20.00
27.89 1.08E-C1 6.36F 00 - 1.437 01 1.79%F 00 3.40F 01 4.A9E 00 1.41F 00 27.89
SN Z = 50
3.95 - - - - - 6., 04F 03 8.43% 02 2,52r 02 3.95
4,00 - - - - - 6., 17E 03 9.07%® 02 2.57% 02 4,00
84.16 - - - - - 5.54% 03 8.15E 02 2.31E 02 4,16
4.19 - - - 3.23E 03 4.33% 02 5.88E 03 8.64% 02 2,45% €2 4,19
4.44 - - - 2.92E 03 3.92E 02 5«12E 03 7.53E 02 2,14E 02 q.44
4,487 9,242 00 S.32F 02 S5.52F 00 3.147 03 4,218 02 5.44E 03 7.998 N2 2.27E 02 4 U7
5.00 7.72E 00 W4.45E 02 4.61E 00 2.47E 03 3.23®% 02 4,09E 03 6.01E 22 1,717 02 5.00
6.00 S.63E 00 3.24F% 02 3.36F 00 1.498 03 2.00% 02 2.49E 03 3.66E 02 1.04F 02 .00
8.00 3,30E 00 1.90E 02 1.97F 00 6.90E 02 9.24% 01 1.13F 03 1.66F 02 u4.71F 01 3.00
10.00 2.12E 00 1,228 02 1,27F 00 3.73E 02 5.00E 01 6.00F 02 B8.82E 01 2.50F O1 10.00
15.00 9,03E-01 5.20F 01 5.,40F-01 1.18% 02 1,58E 01 1.85E 02 2,728 01 7.72F 00 15.00
20.00 4,73E-01 2.72E 01 2.83F-01 5.13E 01 6.88E 0C 7.88E 01 1.16% 01 3,29f 00 20,00
29.16 1.938-01 1.12E 01 1,16E-01 1.69E 01 2.26F 00 2.54F 01 3.73E 00 1.06F 00 29.16
SB 2 = 51
4.16 - - - - - 6.07F 03 9.u498 02 2.54T 02 4,16
4,38 - - - - - 5.956E 03 B8.68E 02 2,32F 02 4,393
4.42 - - - 3.20F 03 4.53EF 02 5.89F 03 9.20FE 02 2,46E 02 4,42
4.67 - - - 2.90E 03 4.12F 02 5.15F 03 B8.04F 02 2.15F 02 4,67
4.71 9.37E 00 5.27F 02 1.07E M 3.12E 03 4.43F 02 5.48F 03 8.57% 02 2,29E 02 4.71
5.00 B.39F 00 4%.72E 02 9.54E 00 2.71F 03 3.34E 02 u,71F 03 7.36T 02 1,37 Q2 5.00
6,00 6.24E 00 3,51 02 7.09F 00 1.70E 03 2.41E 02 2.89F 03 4.52F 02 1.21% 02 5.00
8.00 3.67E 00 2.06E 02 4,17F NO 7.87F 02 1.12E 02 1.31E 03 2,05E 02 5.497 01 8.00
10.00 2.378 00 1,33 02 2.69F 00 4.27F 02 6.06E 01 7.00E 02 1.09F 02 2.93E 01 12.00
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Table 8 (continued)
Photon Photon
energy Lilss LIj;Vfa Lioz,a LZM4 LLzN4 LLaMs 23N4,s szzfl energy
(keV) 3 Ya B1 71 o B2,15 (keV)
15.00 1.C1E 00 S5.70E 01 1.15F 00 1.36F 02 1.93% 01 2.17E 02 3.39E 0t 9,.08% 00 15.00
20.00 5.33E-01 3.00F O1 6. 0 E-01 5.92E 01 8,408 00 9.29% 01 1.45E 01 3.R9C 00 20,00
30.00 2.05E-0% 1.15F 01 2.33r-01 1.79F 01 2.55F 00 2.75F 01 4.37% 00 1.15E 0Q 30,00
30.45 1.98E-01 1.11E 01 2.24%-01% 1.72E 01 2.44F 00 2.63F 01 4,112 00 1.1C* 00 30.u45
TF 7 = 52
4.37 - - - - - 6. 11F 03 1.00F 03 2.56EFE 02 4.37
4.61 - - - - - 5.54FE 03 9,118 02 2,337 Q2 4.61
4.65 - - - 3.21F 03 4.30F 02 5.87F 03 9.66E 02 2.46F 02 4,65
4.91 - - - 2.92F 03 4.36F 02 S« 15F 03 8.46% 02 2.16F 02 4.91
4.95 9.46E 00 5.21FE 02 1.55E 01 3.15E 03 d4.T71F 02 5.49E 03 9.03E N2 2.30F 02 4,95
5.00 9,24E 00 5,09k 02 1.52F7 01 3.08F 03 4,597 02 5.35F 03 8.80% 02 2.25E 02 5.00
6.00 6.87%2 C0 3.78E 02 1.13E 01 1.97F 03 2.93F 02 3.3ZF 03 S5.46F 02 1.39F 02 6.00
8.00 4.05E 00 2.23E 02 6.65F 00 9.13F 02 1.36E 02 1.51E 03 2.48E 02 €.32F 01 3.00
10.00 2.63E 00 1.45E 02 4,31F 00 4.98F 02 7.438 01 8.C7E 02 1.33E 02 3.39% (1 10,00
15.00 1.13E €0 6.23E 01 1.86E 00 1.60F 02 2.398 01 <S1F 02 4.13E 01 1.05F 01 15,00
20.00 5.99E-01 3.,30FE 01 9.82E-01 6.99% 01 1.04E 01 1.C8E 02 1.77E 01 4.52F 00 20.00
30.00 2.31E-01 1.278 01 3.80Fr~01 2.13E 01 3,19E 00 3.20E 01 S.27E 00 1.34E N0 30,00
31.78 2.01E-C1 1,11 01 3.30E~01 1.80F 01 2,69F 00 2.69F 01 4.438 00 1.13F 00 31.78
I Z =53
4.59 - - - - - 6. 13F 03 1.05%8 03 2.59% 02 4,59
4,85 - - - - - 5.51E 03 9.45% N2 2.33F 02 B .R5
4.89 - - - 3.23E 03 5,03 02 5.,84F 03 1.00E N3 2.47F 02 4,89
5.00 - - - 3.19% 03 4,.,98F 02 S.54E 03 9.50% N2 2.34F 02 5.00
5.16 - - - 2.93E 03 4,578 02 5.13E 03 8.78E 02 2.17F 02 5.16
5.20 9.75E 00 S5.24E 02 2.06F 01 3.16E 03 4.93F 02 S.48E 03 9,38E 02 2.31E 02 5.20
6.00 7.66E 00 U4.12E 02 1.62E 01 2.28E 03 3.49F 02 3.78F 03 6.48%F 02 1,.60F 02 6£.00
8.00 4.,56E 00 2.45F 02 9.63E 00 1.05F 03 1.63E 02 1.72E 03 2.94F 02 7.26% 01 3,00
10.00 2.97E 00 1.60E 02 6.27E 00 S.72E 02 8,92E 01 9,23E 02 1.58% 02 3.90F% 01 10.00
15.00 1.29E 00 6.93E O1 2.72E 00 1.84E 02 2,.88EF 01 2.89F 02 4.,94% 01 1.228 01 15,00
20.00 6.85E-01 3.68F 01 1.45E 00 8.09F 01 1,26E 01 1.28E 02 2,12E 01 5.24E 00 20,00
30.00 2.66E-01 1.43R 01 5.62E-01% 2.488 0t 3.86E 00 3.7CE 01 6.34F% 00 1.56E 00 30.00
33.13 2.09E-01 1.13F 01 4.42P-01 1.85FE 01 2,.88E 00 2. THE 01 4,708 DO 1.16F 00 33.13
LE 72 = 54
4,81 - - - - - 6.23F 03 1.10E 03 2.65F 02 4,81
5.00 - - - - - 5.85E 03 1.074F 03 2.48%F 02 5.00
5.10 - - - - - 5.53FE 03 9.80% 02 2.35E 02 5.10
S5.14 - - - 3.20FP 03 5.19F 02 5.87E 03 1,045 03 2.49% 02 5.14
S.41 - - - 2.90F 03 4.,70E 02 5«16E 03 9,158 02 2.19% 02 S.41
5.45 9.79E 00 S5.13E 02 2.52F 01 3.74E 03 5,10% 02 5.52E 03 9.78E 02 2.34E N2 5.45
6.00 R,26%F 00 4.33E 02 2.12F 01 2.51E 03 4.07E 02 4.33F 03 7.67E 02 1.84F 02 6.00
8.00 4,98E 00 2.61E 02 1.28E 01 1.19E 03 1.92E 02 1.98E 03 3.50F 02 8.40F O 8.00
10.00 3.26E 00 1.71E 02 8.39E 00 f.50E 02 1.05E 02 1.07E 03 1.89% 02 4.52% 01 10.00
15.00 1.438 00 7.50F 01 3.68F 00 2.11°r 02 3.43% 01 3.34E 02 5.92F 01 1.42E 01 15.00
20.00 7.62E-01 4.00E 01 1.96E 00 9.32E 01 1.51F O1 1.44P 02 2.55E 01 6.11E 00 20.00
30.00 2.98E-01 1.56E 01 7.67E-01 2.878E 01 4.66E 00 4,30 01 7.62% 00 1.83F 00 30,00
34.52 Z.12E-01 1,118 01 S.46F-01 1.90E 01 3,08%F 00 2.82F 01 5,.00% 00 1.20F OO0 34,52
CS 2 = 55
5.04 - - - - - 6. 44E 03 1,.18R 03 2.75= 02 5.04
5.36 - - - - - S.53F 03 1.02% 03 2.36% 02 5.36
5.40 - - - 3.33E 03 5.59F 02 5.87E 03 1.088 03 2.91% 02 3.49
5.68 - - - 2.96F 03 4,97E 02 5.17F 03 9,50 92 2.21% 02 5.68
5.72 9.83E 00 5.04EFE 02 2.86EF 01 3.21E 03 S.39% 02 5«53F 03 1,018 03 2,36F 02 5,72
6.00 9.17E 00 4.70F 02 2.67F 01 2.87F 03 4.32% 02 4,92E 03 9.03E 02 2.10F 02 6.00
8.00 5.568 00 2.85E 02 1.62F 01 1.37F 03 2.31% 02 2.27F 03 4.16E 02 9.67% 01 8.00
10.00 3.66E 00 1.B7F 02 1.06F 01 7.56F 02 1,27E 02 1.228 03 2.24% D2 5.,21F 01 10.00
15.00 1.61E 00 B.26E 01 4.70® 00 2.47FE 02 4,15F 01 3.84E 02 7.06% 01t 1.64T 01 15.00
20.00 8.63E-01 4. U42F 01 2.51F 00 1.09E 02 1.83E 01 1.66F 02 3.05F 01 7.08F 00 20,00
30.00 3.39E-01 1,74F 01 9.89r-01 3.38E 01 S.67E 00 4.97E 01 9.13% N0 2,12F 00 30.00
35.95 2.20E-01 1.13F 01 6.40P-01 1.99% 01 3,34F 00 2.89E 01 5.30% 120 1.213% 00 35.95
BA Z = 56
5.28 - - - - - 6.38E 03 1,218 03 2,757 (2 5e24
5.63 - - - - - S.50F 03 1,05% 93 2,378 02 5.63
5.67 - - - 3.31E 03 5,758 02 5.84E 03 1,112 03 2.51% 02 5.67
5.95 - - - 2.98E 03 5,18F 02 5. 15FE Q3 48,797 02 2.22% 02 5.75
6.00 1.02E 01 S5.06E 02 3.27E 01 3.23E 03 5.63F 02 5.52E 03 1.0598 03 2.37% 02 65.00
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Table 8 (continued)
Photon
::::gl Lily s LMy L1033 LM, LyN, LsMs L3N s LM, energy
(keV) ’ LB, Lys Lg, Ly, Ley LBz,15 Le (keV)
6.00 1.02E 01 5.05E 02 3.26E 01 3.23F 03 5.62F 02 5.51F 03 1.05° 03 2.37E 02 .00
8.00 6.258 00 3.10E 02 2.00E 01 1.57F 03 2,.73F 02 2.57F 03 4.89F 02 1.11% 02 8.00
10.00 4.12E 00 2.04F 02 1.32F 01 8.61E 02 1.50E 02 1.39E 03 2.A4% 02 5,977 01 10.00
15.00 1.82E 00 9.04E 01 5.84EF 00 2.838 02 4.93F 0t 4.39F 02 8.3u3 01 1,89% 01 15.00
20.00 9.83E-01 4.87F 01 3.,15%E 00 1.26E 02 2.19F 01 1.90F 02 3.61% 01 8®.17™ 00 20.00
30.00 3.89E-01 1.93F 01 1.24E 00 3.90E 01 6.78E 00 5.71E 01 1.N8% 01 2.46% 00 30.00
37.41 2.29E-01 1.13E 01 7.33e-01 2.04F 01 3.55F 00 2.94F 01 5,59 00 1.27° 00 317.41
LA 2 = 57
5.52 - - - - 6.U5E 03 1.27m N3 2.R0F 02 5.5?
5.90 - - - - - 5.52F 03 1.088 03 2,40r (D 3.90
5.94 - - - 3.34E 03 S5.99% 02 5.,86E 03 1,158 23 2,54% 02 5.94
6.00 - - - 3.33E 03 5.97% 02 5.72F 03 1.12% 03 2.48% 02 6.00
6.24 - - - 3.02E 03 S5.41E 02 5.18F 03 1.02=% 03 2,25F 02 b4
6.29 1.05E 01 5.03F 02 3.23F 0% 3.27% 03 5,.86F% 02 5.56E 03 1,09% 03 2,.41F (2 6.29
8.00 6.99E 00 3.36E 02 2.16F 01 1.79% 03 3.21E 02 2.85F 03 5.79E 02 1.28F 02 3.00
10.00 4,.61E 00 2.22F 02 1.42% 01 9.87% 02 1,778 02 1,597 03 3.12% 02 6.91E 01 10.00
15.00 2.06F 00 9.87E 01 6.34F 00 3.26E 02 5.85E 01 5,06F 02 9,942 01 2,208 01 15,00
20.00 1.11E 00 5.34F 01 3.43F 00 1.45E 02 2,607 01 2.20F 02 4.322 01 9.54* 00 720.01
30.00 4,43BE-01 2.12F 01 1.36F 00 4.52E 01 8.09E 00 6.64E 01 1,308 01 2.88F 00 10.00
33.91 2.38E-01 1.14E 01 7.33E-01 2.¥1E 01 3.79E 00 3.05E 01 5.,99E 00 1.33F 0O 33.91
CF Z = 58
5.75 - - - - - 6,6CF 03 1.277 03 2.88% O 5.75
6,00 - - - - 6.,C3F 03 1.168 03 2.613E 02 6,00
6.16 - - - - - 5.59F 03 1.08%5 03 2.44% 02 felh
6.21 - - - 3.41E 03 6.06E 02 5.94E 03 1.15E 03 2.59F 07 6.21
6.51 - - - 3.09E 03 S.48E 02 5.27F 03 1.022 03 2.30F 02 6.51
6.56 1.08E 01 5.06F 02 3.23E 01 31.34% 03 5.94E 02 5,66F 03 1,007 33 2,471 02 6.5n
8.00 7.76E €0 3.65E 02 2,33 01 2.05E 03 3.64E 02 3.37FE 03 6.508 02 1.47F 02 A.00
10.00 S<.13E 00 2,41F 02 1.54F O1 1.138 03 2.01E 02 1.82E 03 3.51% 02 7.93F 01 10.00
15.00 2.31E 00 1.08E 02 6.92E 00 3.76E 02 6.68E 01 5.81FE 02 1.12E 92 2.%4F 01 15.170
20.00 1.25E 00 5.89E 01 3.76E 00 1.68E 02 2.98E 01 2.53F 02 4.%88F 01 1,107 01 20.0)
30.00 5.01E~01 2,36E 01 1.50F 00 5.,24P 01 9.30F 00 7.66E 01 1.48F 01 3,.%uF 00 310.00
40.00 2.53E-01 1,198 01 7.58E-01 2.26E 01 4.02E 00 3.25E 01 6.26F 00 1,422 0N 40,00
40.42 2.46FE~01 1,16E 01 7.39E-01 2.207 01 3,90% 00 3.15F 01 6.06E 00 1.37" 00 40.u2
PR 2 = 59
6.00 - - - - - 6.67E 03 1.30E 03 2,947 02 h 00
6.00 - - - - - 6,67F 03 1.30E 03 2,94F 02 00
6.U44 - - - - 5.61F 03 1.098 03 2.47F 02 Dby
6.49 - - 3.44E 03 6.18F 02 5.96E 03 1.16F 03 2.63F 02 b.49
6.79 - . - - 3.12E 03 5.59F 02 5.30F 03 1.03L 03 2,13 02 6.79
6.85 1.12E 01 5.06E 02 3.20F 01 3.38F 03 b6.06T 02 5.b9E 03 1.118 03 2.51F 02 6.85
8,00 8.63E 00 3.91E 02 2.48F 01 2.,31F 03 4.15E 02 3.81F 03 7.438 02 1.68T 02 3.00
10.00 5.74E 00 2.60F 02 1,657 01 1.29E 03 2.31g 02 2.06F 03 4.N2E 02 9,.07F 01 10.00
15.00 2.60E 00 1,18F 02 7.47F 00 4.28F 02 7.68% 01 6.,61F 02 1.292 02 2.91%F 01 15.01
20.00 1.42E 00 6.48E 01 &4,07F 00 1.928 02 3.44r 01 2,88F 02 5.62F 01 1.27% 01 20,00
30.00 5.71E-01 2.%9E 01 1.64E 00 6.,01E 01 1.08E 01 8.75F 01 1.71% 01 3,R5F 00 10.00
40.00 2.89E-01 1.31E 01 8.30FP-01 2,60F 01 4,866F 00 3.71E 01 7.248 00 1.A4F 00 40,00
41.97 2.57E~-01 1.17E 01 7.397-01 2.26 01 4,05F 00 3.,22F 01 6,278 00 1,42% 00 41,17
ND Z = 60
6.24 - - - b.77F 03 1,337 03 3.00° 0O° ha2d
6.72 - - - 5.64F 03 1.108 03 2.50F 0° a2
6.77 - 3.487 03 6.28% 02 5.99F 03 1,178 03 2,6KF 02 .77
7.09 - - - 3.15E 03 5.70F 02 S¢34E 03 1.05%T NY 2.37C 02 7.09
T.%4 1.178 0y S,.04F 02 3.18EFE 01 3.42% 03 6.17E 02 5.75F 03 1.137 03 ?2.55F 02 T.14
8.00 9.68E 00 4,16E 02 2.62E 01 2.60F 03 4.69% 02 4.31E 03 8.44E 92 1.91L 02 H$.00
10.00 6.53E CO 2.81E 02 1.77F 01 1.45F 03 2.613F 02 2.34F 03 4.59% 02 1.04F 07 10.00
15.00 2.98E 00 1,28F 02 B8.07F 00 4,87E 02 8.79E 01 7.54E 02 t.48%7 02 3.35F 01 15.00
20.00 1.63% 00 7.,02E 01 4.42E 00 2.19F 02 3.95E 01 3.30FE 02 6,472 N1 1.47E 01 20,00
30.00 6.61E-01 2.84% 01 1.79F 00 6.,88F 01 1.24E 01 1.01F 02 1.97%T 01 4,477 00 30,00
40.00 3.35E-01 1,44F 01 9,087-01 2,98F 01 5.39€ 00 4,29E 01 B8,40E 00 1,90F 00 40.00
43.56 2.73E~01 1,17E 01 7.39F-01 2.33E 0% 4.20F 00 3.33E 01 6.51E 20 1.48% NN 43,50
P 2 = 61
6.50 - - - - - 6.,83E 03 1.347- 03 3.06% 02 .50
7.01 - - - - 5.6%E 03 1,117 03 2,53F ¢? 7.01
7.07 - - - 3.53E 03 6. 41E 02 6.C0F 03 1,180 N3 2,A9F% 02 7.07
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Table 8 (continued)

Photon Photon
energy LiLy ;s Lié% L}‘02 3 LZM4 LZN" LZMS iEN4 s Lz[;l’ energy
(keV) 3 Y4 81 71 @ 2,15 (keV)
7.39 - - - 3.217 03 S.83E 02 5.36F 03 1.05% 03 2.401n N2 7.3
T.45 1.20E 01 4.94F 02 3.08F 01 3.47% 03 6.317 02 5.73F 03 1.1WF 03 2.59F 02 T.45
8.00 1.06F 01 4.36F 02 2,.71F 01 2.91% 03 5,298 02 4,82E 03 9.47E2 92 2.,16EFE 02 8.10
10.00 7.23E 00 2.98F 02 1.85F 01 1.658 03 3.01F 02 2.64F 03 5,197 02 1.18% 02 10.00
15.00 3.31E 00 1.36F 02 8.49F 00 5.5%2 02 1.01% 02 8.51E N2 1,672 02 3.81% 01 15.0¢
20.00 1.82E 00 7.49E 01 4.67F 00 2.57E 02 4.954F 01 3.74E 02 7.34% 51 1,677 01 20.00
30.00 7.428-01 3.C5E 01 1.90F 00 7.89% 01 1.43F 01 1.14E 02 2.25F 01 5.11% N0 30,00
40.00 3.78E-01 1.55%F 01 9.69F-01 3.43E 01 6,247 00 4,.87E 01 9.57% {00 2.18F 00 40,00
45.18 2.82E-01 1.16F 01 7.22¥-01 2.40F 01 4.,37% 00 3.39% 01 6.665 0N 1,527 ND 45.13
SM Z = 62
6.75 - - - - - 6.86E 03 1.36™ 03 3.10% 02 A.75
7.31 - - - - - 5«62k 03 1,11E 03 2.54F 0?2 7.31
7.37 - - - 3.58R 03 6.55% 02 5.98F 03 1.18F 03 2,704 N2 7.37
7.70 - - - 3.26F 03 S5.97F 02 5.305F 03 1.06% 03 2,427 02 7.70
7.76 1.28E 01 5.05F 02 3.12% 01 3.53E 03 6.46F 02 5.77% 03 1.1B 03 2,.61F 02 7.7¢6
8.00 1.23E 01 4.84F 02 2.99E 01 3.26%8 03 5,977 02 5.35FE 03 1.06% 23 2,427 02 3,00
10.00 8,33 00 3.29% 02 2.03E 01 1.87E 03 3.43F 02 2.94F 03 5,817 02 1.337n 02 10.00
15.00 3.82E 00 1.51E 02 9.32F 00 6.31E 02 1,15% 02 9,52E 02 1.8832 02 4.30F 01 15.00
20.00 2.12E 00 B8.,35E 01 S.16F 00 2.85E 02 5.21E 01 4,197 02 8.29% 21 1.89f 01 21,90
30.00 8.66E~01 3.42E 01 2.11* 00 9.,03F 01 1.95F 01 1.29F 02 2.54r 01 5.81% 00 30.00
40.00 4.,43E~01 1.75E 01 1.08F% 00 3.94F 0Y 7.20F8 00 5.49E 61 1,987 01 2.48E 0O Ho.00
46.84 3.03E-01 1.20F 01 7.39F-01 2.49E 01 4.55F 0¢C 3.43F 01 6.78T 00 1.55% 01 4h.RY
E7 2 = 63
7.02 - - - - - 6.96E 23 1,388 93 3.17° 02 7.02
7.62 - - - e S5.65 03 1.12% 03 2.59%% 02 T.62
7.68 - - - 3.64F 03 b.67F 02 A.C1E 03 1.19F n3 2.74:2 62 7.~3
8.00 - - - 3.33% 03 6.11% 02 5,477 03 1,078 03 2.47% 02 R,0N
8.01 - - - 3.32% 03 6.09% 02 5.39L 03 1.078 03 2.46F 02 3,01
8.08 1.35E 01 5.08F 02 3.11F 01 3.59F 03 6.59% 02 5.82F 03 1.15% 03 2.65% €2 3.09
10.0C 9.45E 00 3.55E €2 2.18E 01 2.12F 03 3.89F 02 3.32E 03 6.57= 02 1.51F 02 10.00
15.00 4.36E 00 1.64F 02 1.00E 01 7.18E 02 1.32% 02 1.07F 03 2,137 02 4.897 01 15.00
20.00 2.42E 00 9.10F 01 S5.58F 00 3.25F 02 5.97% O1 4.74F 02 9.38% 01 2.1AT (01 20,00
30.00 9.98F~01 3.75F O1 2.30E 00 1.03E 02 1.90F 01 1.U6F 02 2.R88E 01 6.64™ 00 30.00
40.00 5.13E~-01 1.92F 01 1.18% 00 4.52E 01 8.29% 00 65.23E 01 1.23E 01 2.84E 00 40.00
48.53 3.22E-01 1.21E 01 7.42F-01 2.58E 01 4.73% 00 3.51E 01 6.95% 270 1.60% €O 43,53
GD Z = 64
7.29 - - - - - 7.008 03 1.398 03 3.23% 02 TJ20Y
7.94 - - - - - S.63E 03 1,125 03 2.A0% 02 7.4
8.00 - - - 1.67E 03 6A.H4E 02 5.99F 03 1.19% 03 2.76% 02 4.00
R.00 - - - 3.67E 03 6,34% 02 5.%8E 03 1.19E 03 2.767 02 .00
8.34 - - - 3.35F 03 5.25F 02 5.38F 03 1.07%¥ 03 2.48% 02 .34
8.4 1.42E 01 5.07E 02 3.09F 01 3.63F 03 6.77F 02 5.80E 03 1.16RF 03 2,687 N2 B.41
10.00 1.06E 01 3.80E 02 2.31F 01 2.37F 03 4,43E 02 3.7CF 03 7.36F 02 1.71F 02 10,00
15.00 4,95E 00 1,77F 02 1.08F 01 8.00F 02 1.518 02 1.20E 03 2.39FE 02 5.54F 01 15.00
20.00 2.76E 00 9.87F 01 6.02F 00 3.68E 02 6.86E 01 530F 02 1.76%2 02 2.45% M 29,010
30.00 1.14E 00 4.C9% 01 2.49F 00 1.17E 02 2.19E 01 1.64E 02 3.26% 01 7.55T 00 30.00
40.00 5.90E-01 2.11E 01 1.28F 00 S.14% 01 9,59F 00 T7.C1E 01 1.40% Q01 3.,23% 00 40,00
50.00 3.46F-01 1,24E 01 7.53E-01 2.69% 01 5.,02% 00 3.61F 01 7.20% 00 1,67F 00 51,10
50.26 3.42F-01 1,228 01 T.44FE-01 2.65FE 01 4,957 00 2,56E 01 7.082 00 1.64% 00 50.25
TR 2 = 65
7.56 - - - - - 7.12E 03 1,428 03 3.33n 02 7.56
8.00 - - - -~ - b.20E 03 1.24% 03 2.89F 02 .00
8.25 - - - - - 5.68F 03 1,133 03 2.65E N2 H.25
8.32 - - - 3.73F 03 6.91F 02 5.03F 03 1.20% 03 2,827 02 3,32
8.67 - - - 3.41E 03 6.33E 02 5.43% 03 1.08E 03 2.54E 02 8.67
8.73 1.49E 0% 5.09E 02 3.08F 01 3.708 03 6.85% 02 5.87F 03 1.17E 03 2.74F (02 .73
10.00 1.18E 01 4.05E 02 2.45e M 2.66E 03 4.93F 02 4, 13F 03 8.24% 02 1.93F 02 10.00
15.00 5S.60E 00 1.91E 02 1.16F 01 9.12F 02 1,693 02 1.35E 03 2.69% 02 6.31F 01 15.00
20.00 3.13E 00 1.07E 02 6.49F 00 4,17E 02 7T.73E 01 5.97E 02 1,19% 02 2.73E 01 20.00
30.00 1.31E 00 4,478 01 2.70F 00 1.34% 02 2.48F 01 1.85F 02 3.68" 01 8.,63r 00 30.00
40.00 6.76E-01 2.31E 01 1.40E 00 5.86F 01 1.09E O1 7.92% 01 1.58F 01 3.70E 0O 40,00
50.00 3.97E-01 1.36F 01 8.22F-01 3.07E 01 5.70% 00 4,C9E 01 8,158 00 1.91k 00 50.00
52.02 3.61E-01 1.23E 01 7.477-01 2.74E 01 5.08% 00 3.64F 01 7.25R 00 1.,70F 00 52.02
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Table 8 (continued)

z:‘e’:;’; L, LM, L1035 LM, LN, LMy L3N, 5 LM, z:::gl‘
(keV) L3 Ly, LBy Ly, La, LBy 15 2 (keV)
DY 7 = 66
7.83 - - - - - 7.25E 03 1.u45% 03 3.a8v 02 7.93
8.00 - - - - - 7.€15 03 1.40F 03 3.33% 07 3.00
8.58 - - - - - 5.73% 03 1.15% 73 2.723% 02 8.5
R.65 - - - 3.82F 03 7.11E 02 ©.C3F 03 1.22F 03 2.89% 0 8.5
9.00 - - - 3.51% 03 6.53E 02 5.49F 03 1.108 03 2.A1F 02 9.00
9.08 1.61E 01 5.20E 02 3.13F 01 3.80F 03 7.07E 02 5,93F 03 1.192 03 2.31% 02 9.03
10.00  1.36E €1 4.39F 02 2.64E 01 2.997 03 S5.56R 02 5.62F 03 9.24% 02 2,197 02 10.00
15.00  6.54E 00 2.11F 02 1.27F 01 1.04E 03 1.93% 07 1.52F 03 3.03E 02 7.707 01 15.00
20.00 3.A7E 00 1.18E 02 7.13F 00 4.76% 02 B.87% 01 6.73E 02 1.35E 02 3.19F 01 20.00
30.00  1.S4E €O 4.97P 01 2.99E 00 1.53% 02 2.96F 01 2.C9F 02 4.17°F 01 9.90%Z 00  30.00
40.00  7.998%-01 2.58F 01 1.55F 00  6.75E 01 1.26F 01 8.96E 01 1.79% 01 4.25FE 0C  40.00
50.00 4.71E-01 1.52FE 01 9.147=01 3.547 01 6.600 00  4.63E 01 9.26F )0 2.720F 00  50.00
53.82  3.9ME-01 1.27E 01 7.65E-01 2.86% 01 5.33E 00 3.72F D1 7.88% 00 1.77P 00 53.92
HO Z = 67
8.12 - - - - - 7.28F 03 1.46E 03 3.50F 02 3.12
8.92 - - - - - 5.7CF 03 1.147 03 2.74% 2 3.92
8.9a - - - 3.88% 03 7.26% 02 6.C5E 03 1.21F 03 2.91F 02 3.99
9.35 - - - 3.57F 03 6.69E 02 5.47C 03 1.10E 03 2.63E 02 9,35
9.43  1.72E 01 5.23E 02 3.14F 01 3.87F 03 7.23F 02 5.62F 03 1.19% 03 2.94F 02 9,43
10.00  1.55E 01 4.72F 02 2.83EF 01 3.33E 03 A.23E 02 5.C9% 03 1.02E 03 2.45F 02 10.00
15.00  7.49%F 00 2.28F 02 1.37F 21 1.172 03 2.19% 02 1.68E 03 3.377 02 R,O7F 01 15.00
20.00 4.23F 00 1.297 02 7.72E 00 $.39° 02 1.01E 02 7.47F 02 1.50F 02 1.59F 01 20.00
30.00 1.78E 00 S5.43F 01 3.25E 00 1.74% 02 3.26% 01 2.32F 02 4.55E 01 1.12F 01 10.00
30.00 9.27E-01 2.83E 01 1.69% 00 7.69E 01 1.44% 01 1.COF 02 2.00E 01 G.30F 00  40.00
50.00 5.48E-01 1.67% 01 1.00F 00 4.05F 01 7.57% D0 S.17F 01 1.08% 01 2.89F 00 50,00
55,66  4.23E-01 1.29F 01 7.73E-01 2.97F 01 5.55F 00  3.76F 01 7.54% 00 1.81F 00  55.F6
ER 2z = 68
8.41 - - - - - 7.39L 03 1.48% 03 3.567 02 .41
9.27 - - - - - S.74E 03 1.158 03 2.76F 02 9,27
9.34 - - - 3.94% 03 7.397 02 6.C9F 03 1.228 03 2.93F 02 9.3u
9.71 - - - 3.63F 03 6.81F 02 5.51F 03 1.11E 03 2.66% 02 a.71
9.79  1.83E 01 5.30E 02 3.15F 01 3.937 03 7.37E 02 5.96E 03 1.19E 03 2.87F 02 9.79
10.00  1.77E 01 5.15F 02 3.06F 01 3.71F 03 6.963 02 S.65F 03 1.13E 03 2.72% 02 1.00
15.00 B.54E 00 2.48E 02 1.47% 01 1.32E 03 2.4%7 02 1.87F 03 3.75F 02 ©9.03F 01 15.00
20,00 4.85E 0O 1.41F 02 8.368 00 6.03E 02 1.14% 02 3.36E 02 1.68F 02 4.03F 01 20.00
30.00 2.05E 00 S.96E 01 3.S4E 00 1.98F 02 3.70E 01 2.61F 02 5.22E 91 1.726F 01 30.00
40.00 1.07E 60 3.12F 01 1.85F 00 8.737 01 1.64E 01 1.12F 02 2.25E 01 5.42% 00  40.00
S0.00 6.36E-01 1.85FE 01 1.10E 00  4.60E 01 8.63F 00  5.82K 01 1.17E 01 2.80% 00  50.00
57.53  8.54E-01 1.32E 01 7.838-01 3.07F 01 5,758 00 3.84E 01 7.70E 00 1.85E 00  57.53
™ 7%= 69
8.70 - - - - - 7.43F 03 1.49% 03 3.63F 02 8.70
9.62 - - - - - 5.72F 03 1.15E 03 2.79% 02 9.62
9.70 - - - 3.99F 03 7.50E 02 6.07F 03 1.22E 03 2.96% 02 3.70
10.00 - - - 3.76F 03 7.07E 02  5.61F D3 1.13E 03 2,747 02 10.00
10.07 - - - 3.68F 03 6.92% 02  5.51F 03 1.11E 03 2.69F 02 10.07
10.15 1.96E 01 5.36F 02 3.17E 01 3.98F 03 7.49E 02  5.94F 03 1.19F 03 2.90F 02 10.15
15.00 9.79E 00 2.68F 02 1.58E 01 1.48F 03 2.78E 02 2,06F 03 4.14E 02 1.01F 02  15.00
20.00 5.59E 00 1.53E 02 9.05E 00  6.82F 02 1.28F 02 3.22E 02 1.35E 02 4.50F 01 20.00
30.00 2.38E 00 6.51FE 01 3.85E 00 2.23E 02 #.19% 01 2.87E 02 5.78F 01 1.40E 01 30.90
40.00  1.25E 00 3.42F 01 2.02F 00 9.86F 01 1.9% 01 1.20F 02 2.49F 01 6.05F 00  40.00
50.00 7.43E-01 2.03E 01 1.20F 00 5.21F 01 9.80F 00  6.42E 01 1.29% 01 3.13F 00  50.00
59.44  4.91E-01 1.34E 01 7.98F-01 3.16E 01 5.95E 00 1.85E 01 7.73E 00 1.882 00  59.44
YR 2z = 70
9.00 - - - - - 7.48E 03 1.51E 03 3.70% 0?2 9.00
9.98 - - - - - 5.7CE 03 1.15E 03 2.82EF 02 3.98
10.00 - - - 4.31F 03 8.14% 02 6.17E 03 1.24F 03 3.06E C2 10.00
10.06 - - - 4.01F 03 7.5TE 02  b6.04E 03 1.22F 03 2.99E 02  10.0h
10.45 - - - 3.70% 03 7.008 02  S5.49E 03 1.11% 03 2.72E 02 10.45
10.53  2.09E 01 5,398 02 3.18% 01 8,01 03 7.578 02  5,93F 03 1.198 03 2.94F 02 10.51
15.00 1.12E 01 2.89E 02 1.70% 01 1.64EF 03 3.09E 02 2.28E 03 4.S8F 02 1.13F 02 15.00
20.00 6.40E 00 1.65FE 02 9.74R 00  7.60F 02 1.44E 02 1.02E 03 2.05F 02 5.05E 01 20.00
30.00 2.75E 00 7.09E 01 4.18F 0O 2.498 02 4.70E 01 3.19E 02 6.42E 01 1.SARE 01 30.00
40.00  1.45E 00 3.74E 01 2.20E 00 1.11F 02 2.09F 01 1.38F 02 2.77E 01 6.82F 00  40.00
50.00 8.62E-01 2.23E 01 1.31E 00 5.85F 01 1.10E 01 7.14E 01 1.44E 01 3.58FE 0C  50.00
60,00 5.58E-01 1.48F 01 8.4BE-01 3.46F 01 6.54% 00  4.17E 01 8.39E 00 2.06E 00  60.00

61.40 5.27E~01 1.36E 0t 8.02F-01 3.24F 01 6.12E 0O 3.89E 01 7.83F 00 1.93F 00 61.40
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Table 8 (contmued)
Photon
iy Ly, LL,gh Li0s 5 LMy Las LaM; Lshs LaM, :2‘::;;
(keV) 3 Ya 81 1 LO:; B2 15 J24 (keV)
Ly 2z = 71
9.31 - - - - - 7.51F 03 1.53E 03 3.79" Q2 92.31
10.00 - - - - - 6.25% 03 1,27 N3 3.15% 0°? 10.07
10.36 - - - - - 2.67F 03 1.15E 03 2.86E 02 11.1%
10.45 - - - 4.06F 03 T7.76F 02 f.01F 03 1.,722E 03 3.047 02 10.u%
10.84 - - - 3.76F 03 7.19: 02 S.47E 03 1.11F 03 2,76F 07 19.%4
10.92 2.240% 01 S5.49F 02 3,427 01 4.07F 03 7.78% 02 5.89r 03 1.20% 03 2.,98% 07 17.9?7
15.00 1.29E 01 3.15F 02 1.97F 01 1.84% 03 3.51E 02 2.5%0E 03 S5.09F 0?2 1,267 02 15.00
20.00 7.37F 00 1.81F 02 1,13F 01 8.53F 02 1.63% 02 1.12F 03 2.28F 07 5.65% 01 20.00
30.00 3.18E 00 7.80E 01 4.86F 09 2.80r 02 5.36F 01 3.51F 02 7.13F 21 1,775 01 3In.90
40.00 1.68E 00 4.12E 01 2,57F 00 1.25E 02 2.39F7 01 1.52F 02 3.08F 01 7.65T 00 u).00
50.00 1.00E 00 2.46E 01 1.54F DO 6.62E 01 1.26% 01 7.86F 01 1.60T7 01 3.97F 00 50.02
60.00 6.51E-01 1.60F 01 9.96F-01 3.92F 01 T.50F 00 4.58L 01 9.31F 20 2,3%F N0 60,00
63.40 5.70E-01 1.,40F Ct B8,72F-01 3.35% 01 6.40E 00 3.89F 01 7.°1" 00 1,97 00 £3.40
HF Z = 72
9.63 - - - - - 7.%8E 03 1.55F 03 3.85F 0? 9,613
10.00 - - - - - 6.95E 03 1.43E 03 3,53E 02 10.00
10.75 - - - - - 5.66F 03 1.,16E 03 2,877 02 10.75
10.84 - - - 4. 06F 03 7.85F 02 6,COF 03 1.23F 03 3.05% 02 10.84
11.24 - - - 3.77E 03 7.28F 02 5.47E 03 1.12r 03 2.78F C? 11.24
11.33 2.41E 01 5,.56F 02 3.66F 01 4.05F 03 7.33r 02 5.88F 03 1,21t 03 2.,99% 02 11.33
15.00 1.48F 01 3.42F 02 2.25F 01 2.01F 03 3.89E 02 2.77F 03 5.67F 02 1,41F 2 15.00
20.00 8.%2E 00 1.96F 02 1.29F 01 9.33F 02 1.80F 02 1.24E 03 2.54F 02 0.29F 01 20.00
30.00 3.70E 00 B8.53F 01 5.62F 00 3.08E 02 5.958 01 3.89E 02 7.98c 01 1,987 0% 1IN.0)
40.00 1.96E CO0 4.52F €1 2.98F 00 1.37F 02 2.66F 01 1.68E 02 3,457 01 8,557 €O 40,00
50.00 1.18E 00 2.71E 01 1.,79E 00 7.28F 01 1.417 01 8.73E 01 1.79C 01 4.u4F 00 50.00
60.00 7.64E~01 1.76E 0V 1,16F 00 4.31E 01 8.34F 00 5.10E 01 1.N5E 01 2.59F (01 60.00
65. 44 6.20E-01 1.43F 01 9.42E-01 3.36T7 01 6.49F 0O 3.94F 01 8.097 00 2.00F 00 65Ul
TA 3 = 73
3.95 - - - - - 7.65E 03 1.59C 03 3.95F 02 Q,ac
10.00 - - - - - 7.58F 03 1.57k 03 3.931r O° 10.70
11.15 - - - - - 5.65F 03 1.17F 03 2.,91F (2 11.15
1.24 - - 4.08F 03 7.99F 02 5.99F 03 1.24F 03 3.,09™ 0? 11.24
11.65 - - - 3.80F 03 7.42F 02 5.46E 03 1,131 03 2,82F 00 11.¢H
11.74 2.61E 01 S.64F 02 3.91F 01 4.087 03 7.98F 02 5.88E 03 1.22F 03 3.03E 02 11.74
15.00 1.728 €t 3.71E 02 2.57F 01 2.22E 0% 4,.35E 02 3.05F 03 6.34% 02 1,577 02 15.00
20.00 9.91F 00 2.14F 02 1.48F 01 1.04F 03 2.02F 02 1.37E 03 2.84E 02 7.07C 01 20,01
30.00 4.33F 00 9.34% 01 6,u48F 00 3.43F 02 o0.72F 01 4,32E 02 8.96T 01 2,237 01 30.09
40.00 2.30F 00 4.97F 01 3.45F 00 1.54E 072 3.00F 01 1.87F 02 3.88F 01 9.647 00 40,00
50.00 1.38E 00 2.98F 01 2.07E 00 4.15F 01 1.60F 01 9.72F 01 2.02E 01 5.01k 0N 50.00
60.00 9,.00E-01 1.94F 01 1.35E 00 4.84% 01 9.47F 00 5.68E 01 1.18E 01 2.93F €0 9,00
67.52 6.78F-01 1.46E 01 1,02% 00 3.45F 01 6.74F 00 4.00F 01 8,317 00 2.06% 00 7.5
W Z = T4
10.28 - - - - - 7.71F 03 1.62F 03 4,03F 07 10,43
11.56 - - - - - 5.62E 03 1.18T™ 03 2,94¥% 02 11.56
11.65 - - - 4.09%7 03 8.10F 02 5.96F 03 1,25F 03 3,117 (2 11.65
12.07 - - - 3.81F 03 7.54E 02 5.45C 03 1.14% 03 2,857 02 12.07
12.17 2,838 01 5.75E 02 4,17F 01 4,07F 03 8,06E 02 5.87F 03 1,23E 73 3.07F 0° 12.17
15.00 1.98F 01 4.03E 02 2,92F 01 2,42F 03 4.80E 02 3.36% 03 7.05T 02 1.76° N2 15.11
20.00 1.15F 01 2.34E 02 1,70F 01 1.13F 03 2.24F 02 1.51%F 03 3.16F (2 7.8% 01 217.00
30.00 5.05FE 00 1.02E 02 7.43F 00 3.77F 02 T.46F O1 4,76E 02 9.98% 01 2.49% 01 310.00
40.00 2.70E 00 S5.43E 01 3,97F 00 1.69E 07 3.34F 01 2.07E 02 4.33" 71 1,.0R% 01 41,00
50.00 1.62E 00 3.30E 01 2.39E 00 8.96F 01 1,77F 01 1.C8E 02 2.25% 91 5,02°% 09 50,00
60.00 1.06F 00 2.15E 01 1.56E 00 5.32E 01 1,058 01 6428E 01 1.32E 01 3.73E NO (0.01
69.65 T.42E-01 1.51E €1  1.09F 00 3.46E 01 6.86F 00 4,05F 01 8,497 Y0 2,11 0O 19,05
RF 2z =75
10.61 - - - - - 7.80E 03 1.65% 03 4,13 O 10.61
11.98 - - - - - 5627 03 1,197 N3 " ,337 (2 11.3a
12.08 - - - 4,11F 03 8.24F 02 5.95F 03 1,26F I3 3,157 0? 12.08
12.50 - - - 3.A3F 03 7.67E 02 SJ45E 3 1,15 13 2,49 02 12.50
12.60 2.82E 01 5.,34F 02 4,04E 01 4.07E 03 8,16E 02 Y.96" 3 1.767 13 3,.15F 0? 12.60
15.00 2.10E 01 3.97F 02 3.01% 01 2.65F 03 5,31F 02 3.77 03 7.97¢ 02 1.,99¢% 02 15.07
20.00 1.23E 0% 2.,33F 02 1.76F 01 1.24% 03 2.49F 02 1.7CF 03 3.60FE 02 9,01 N1 20.00
30.00 S.41E 00 1.02E 02 7.75E 00 4.15F 02 8.31E O1 5.43% 02 1,15F 02 2.87F 01 30.00
40.00 2.90E 00 5.50F 01 4.,16F 00 1.86E 02 3.72" 01 2.38E 02 b5.04E 01 1,26F N1 40.00
50.00 1.75E C0 3.32E 01 2.51E 00 9.87F 01 1.98F 01 1.25F 02 2.64F 01 6.60" 00 50.00
60.00 T.15E 00 2,17F 01 1.64E 00 S.86F 01 1.17E 01 7.33F 01 1.55& 01 3.48F 00 60.00
71.81 T46E-01 1.,41E 01 1.07F 00 3.49E 01 7.00E 00 4.,33F 01 9.18™ n0 2.30% 00 71.81
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Table 8 (continued)
P Lilays badts L1025 Ladta Las Lals aas LMy P
(keV) 3 Y4 1 "1 @y 2,15 (keV)
0os % = T6
10.95 - - - - - 7.85E 3 1.687 03 4.21" 07 10.95
12.41 - - - - - 5.,60F 03 1.20FE 03 3.,00F% 02 12.41
12.51 - - - 4.107m N3 8.32F 02 5.93% 03 1.27FE 03 3.13% 062 12.51
12.94 - - - 3.83F 03 7.76F 02 5.43F 03 1.15E 03 2.913% 02 12.94
13.05 2.57E 01 4.57F €2 3.60% 01 4.07F 03 B8.26E 02 he.C5F 03 1.29E 03 3.24% 02 13.05
15.00 2.028 01 3.59E 02 2.83F 01 2.8%€ 03 5,8u4% 02 4.20F 03 9.008 02 2.258 02 15.39
20.00 1.20E 01 2.13F 02 1.67E 01 1.37F 03 2.77E 02 1.91F 03 4,10 02 1.03% 02 20.00
30.00 5.30E 00 9.42F 01 7.40E 00 4.578 02 9.27e 0 6.19F 02 1.328 02 3.32F 01 310.00
40.00 2.86E 00 5.07F 01 3.99F 00 2.05F 02 4,17 01 2.4k 02 5.86E 01 1.47E 01 4n.nn
50.00 1.73E 00 3.07r 01 2.42F 00 1.09% 02 2.22® 01 1.45F 02 3.09% 01 7.750 06 50.00
60.00 1.13E 00 2.01F 01 1.S8E 00 6.50% 01 1.328 01 8.55F 01 1.83F 01 4.59% 00 60.00
74.02 6.87E~-01 1.22E 01 9.60F-01 3.56% 01 7T7.22E 00 4.67 01 9.99E 00 2.50E 00 74,02
IR 2 =77
11.29 - - - - - 7.93F 03 1.72F7 03 4.32% 02 11.29
12.85 - - - - - 5.56E 03 1.20E 03 3.03% 02 12.75
12.95 - - - 4.117 03 B.44E 02 5.89E 03 1,27% 03 3.21% 02 12.65
13.39 - - - 3.83F 03 7.88F 02 S5« 40FE 03 1.17% 03 2.94F 02 13.39
13.50 2.41E 01 4,01F 02 3.28E 01 4,05F 03 8.31F 02 6. 12E 03 1,328 03 3.33% 02 13.50
15.00 2.00E 01 3.33r 02 2.72F 01 3.10F 03 6.37= 02 4.66F 03 1.01E 03 2.54F 02 15.00
20.00 1.20E 01 1.99% 02 1.62F 01 1.49F 03 3.05% 02 2.14F 03 4.63E 02 1,177 02 20.00
30.00 5.34E 00 B8.87F 01 7.25F 00 4.99F 02 1.02E 02 7.C1F 02 1.52E 02 13.82F 01 30.00
40.00 2.89E 00 4.79E 01 3.92F 00 2,25F 02 4.61E 01 3.13F 02 6.772 21 1.70E 01 40.00
50.00 1.75E 00 2.91F 01 2.38F 00 1.20E 02 2.,46F 01 1.66F 62 3.60E 01 O9_.06E 00 50.00
60.00 1.15E 00 1.91E 01 1.56% 00 7.12F 01 1. u46F O 9.89F% 01 2.14F 01 5.39E 00 60.00
76.27 6.51R~01 1.08E 01 8.84F-01 3.57E 01 7.33E 0C 4.99E 01 1.08E 01 2.72% 09 76.27
pr Z =73
11.65 - - - - - 7.93F 03 1,738 03 4.39F 02 11.65
13.30 - - - - - 5.51% 03 1,20E 03 3.0SF 02 13.30
13.41 - - - 4.11E 03 8.52F 02 5.83F 03 1,278 03 3.23F 02 13.41
13.85 - - - 3.84F 03 7T7.95% 02 5.35F 03 1.17F 03 2.96% 02 13.85
13.97 2.32F 01 3.61E 02 3.12F O1 4.05F 03 8.33F 02 6.15F 03 1.734% 03 3.417 (2 11.97
15.00 2.04E 01 3,18% 02 2.74r 01 3.39F 03 6.94m 02 5.12F 03 1.12E 03 2.84F 02 15.00
20.00 1.22F 01 1.91E 02 1.65E 01 1.62E 03 3.36F 02 2.37F 03 5.17E 02 1.317 02 20.00
30.00 5.49E 00 8.56F 01 7.39E 00 S5.45E 02 1.13% 02 7.85E 02 1.71F 02 4.347 01 30.00
40.00 2.98E 00 W4.64F DY 4.01F 00 2.46F 02 5.09F 01 3.52F 02 7.68E 01 1.95% 01 B3.00
50.00 1.81E 00 2.83F 01 2.44E 00 1.31E 02 2.72E 01 1.88E 02 4.11E 01 1,047 01 50.00
60.00 1.19E 00 1.86F 01 1.60F 00 7.80E 01 1.62F 01 1.13F 02 2.86E 01 6.24% 00 60.00
78.58 6.30E~01 9,82FE 00 8.47e-01 3.60F 01 T7.45E 00 525F 01 1,147 D1 2.91F 00 74.59
AU 2 =79
12.00 - - - - - 7.97F 03 1.75% 03 4.47r 02 12.01
13.76 - - - - - 5.43E 03 1.20E 03 3.07% 02 131.76
13.87 - - - 4.10F 03 B8.56F 02 5.79F 03 1.27% 03 3.25E 02 13.37
14.33 - - - 3.84F 03 8.02E 02 54337 03 1.17F 03 2.99% 02 14.33
.44 2.21E 01 3.21F 02 2.92E 01 4,04E 03 8.44E 02 f.18F 03 1.36F 03 3.46% (2 14,44
15.00 2.09E 01 3.04F 02 2.76%F 01 3.64F 03 7.60EF 02 5.62F 03 1.208 03 3.15F 02 15.00
20.00 1.248 01 1.41E 02 1.65F 01 1.78F 03 3.71F Q2 2.62F 03 5.750 02 1.47R 02 20.00
30.00 5.61E 00 B8.,17F 01 7.42F 00 5.98% 02 1.25% 02 8.71E 02 1.71E 02 4.88E 01 30.00
40.00 3.05E 00 4.44% 01 4.04F 00 2.71F 02 5.66E 01 3.93E 02 B8.63FR 01 2,.20E 01 40.00
50.00 1.86E C0 2.71F €1 2.46E 00 1.45F 02 3.02F 01 2.11E 02 4.63E 01 1.18%7 01 50.00
60.00 1.23E 00 1.79E 01 1.62F 00 8.63F 01 1.80E 01 1.26E 02 2.78E 01 7.09F 00 60.00
80.00 6.23E~-01 9.07FE 00 8,24E-01 3.798 01 7.91E 00 5.62E 01 1.24E 01 3.15F 0C 30.00
B0.92 6.06E~-01 8.,82% 00 8.01P-01 3.67F 01 7.65E 00 5.45F 01 1,20% 01 3.05F 00 20.92
HG 2 = 80
12.37 - - - - - 7.97F 03 1.77F 03 H4.54F 02 12.37
14.24 - - - - - 5.42F 03 1.20E 03 3.09% 0?2 14.240
14.35 - - - 4,08F 03 B,.59F 02 5.72E 03 1.27= 73 3.26F 02 14.3%
.82 - - - 3.837 03 8.06F 02 527E 03 1.17F 03 3.00% 02 14,82
.94 2.24E 01 3,05E 02 2.91E N1 4,01E 03 B.44E 02 €.17 03 1.37E 03 3.52F 02 14.94
15.00 2.21E 01 3,017 02 Z2.87% 01 3.96F 03 8.348 02 6.10E 03 1.35F 03 3.4BF 02 15.00
20.00 1.35E 01 1.,83E 02 1.75E 01 1.92E 03 4.05E 02 2.87F 03 6.36F 02 1.64F 02 20.00
30.00 6.108 00 B.29E 01 7.92F 00 6.50% 02 1.37F 02 9.60F 02 2.13E 02 5.47E 01 30.00
40.00 3.33F 00 4.53F C1 4.33E 00 2.95E 02 6.20F 01 4.35F 02 9.64E 01 2.48F 01 40.00
50.00 2.04E 00 2,77F 01 2.65F 00 1.58F 02 3.32E O 2.34E 02 5.19E 01 1.34" 01 50.00
60.00 1.35E 00 1.R3E 0Y 1.75E 00 9.41E 01 1.98E 01 1.41E 02 3.12E 01 8.03E 00 60.00
80.00 6.85E-01 9.31E 00 8.89F-01 4,138 01 8.70E 00 6.29F 01 1.39F 01 3,59F 00 a4n.00
R83.32 6.21E-01 B.44FE CO B.07FP-01 3.68FE 01 T7.74E 00 5.61F 01  1.24% 01 3.20% 00 33.32
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Table 8 (continued)

Photon Photon
energy Lil,; LZ‘[;I’ L}‘O; 3 ngh IZN“ LL3M5 izN" [ Lf;" energy
(keV) 3 Y4 1 1 ay 2,15 (keV)
TL 72 = 81
12.75 - - - - - 7.98E 03 1.78% 03 4.61" 02 12.75
.73 - - - - - 5.37F 03 1.20% 03 3.11F 02 14,73
14 .85 - - - 4.06E 03 B.63% 02 5.67F 03 1.27F 03 3,287 02 14.R9
15.00 - - - 3.98F 03 B8.47F 02 5.%2F 03 1.23F 03 3.19% 02 15.00
15.32 - - - 3.82E 03 8.12E 02 5.22E 03 1. 177 03 3,028 02 15.3?
15.45 2.28E 01 2.88E 02 2.88E 01 4,00E 03 8.50F 02 6. 14E 03 1.377 93 3.55% (2 15.45
20.00 1.46E 01 1.84% 02 1.94F 01 2,09E 03 4.45F 02 3.713E 03 6.98F 02 1.81% 02 29.00
30.00 6.62E 00 8.38E 01 8.38¢ 00 7.12E 02 1.51E 02 1.C5E 03 2.34F 02 6.06F 01 30,00
40.00 3.63E 00 4.60E 01 4.60F 00 3.24E 02 6.88% 01 4., T76E 02 1.n76™ 02 2,75% 01 49,10
50.00 2.238 00 2.82E 01 2.82E 00 1.74E 02 3.69F 01 «STF 02 5.74E 01 1.492% 01 50.00
60.00 1.48E 00 1.87E 01 1.87E 00 1. 04 02 2.21% 01 1.55E 02 3.46F 01 8,95F 0C 60.00
80.00 7.53B-01 9.52FR 00 9.53F-01 4,572 01 9.71E 00 b.93E 01 1.55F 01 4.01F 00 R0.01
85.77 6.37E-01 8.06E 00 B8.07F-01 3.74% 01 7.96TF 00 5.70F 01 1.277 01 3.3CF 00 85.77
PB Z = 82
13.13 - - - - 7.97F 03 1.79F 03 4.68F 02 13.13
15.00 - - - - 5.52F 03 1.24F 03 3.25F 02 15.00
15.24 - - - -~ -~ 5.30E 03 1.19E 03 3.11F 02 15.24
15.36 - - - 4.03E 03 B8.66F 02 5.59F 03 1.267 03 3.29% 02 15.146
15.84 - - - 3.80F 03 B8.158 02 5. 16E 03 1.16E 03 3.03% 02 15.84
15.97 2.43E 01 2.85E 02 2.,98*% 01 3.96F 03 B8.49E 02 6. (8E 03 1.37E 03 3.57F 02 15.97
20.00 1.64E 01 1.94F 02 2.02F O 2.25E 03 4.B84F 02 3.39E 03 7.62E 02 1.99% 02 20.00
30.00 7.52E 00 8.85F 01 9.24E 00 7.70F 02 1,05% 02 1.14E 03 2.56% 02 6.69F 01 30.00
40.00 4.15E 00 4.88F 01 S.09% 00 3.51F 02 7.53% 01 5.19E 02 1.178 02 3.05F 01 40.00
50.00 2.55E 00 3.00E 01 3.13E 00 1.88F 02 4.04% 01 2.80F 02 6.30FE 01 1.652 01 50.00
60.00 1.69E 00 1.99F 01 2.08E 00 1.13E 02 2.42E C1 1.69F 02 3.80% 0t 9.937 00 60,00
80.00 8.66F-01 1.02E 01 1.06F 00 4,96E 01 1.07F 01 7.58F 01 1.71E 01 4.46F 00 80.00
88.26 6.85E-01 B8.06FE 00 B8.41F-01 3.74E 01 B8.04F 00 577F 01 1.30E 01 3.39F 00 318,26
81 2 = 83
13.52 - - - - - 7.95F 03 1.80F 03 4,741 02 13.52
15.00 - - - - - 5.96E 03 1.35E 03 3.,55F 02 15.00
15.75 - - - - - 5.22E 03 1.18E 03 3.11E 02 15.7%
15.88 - - - 4,02 03 8.72F 02 5.S0E 03 1.25% 03 3.287 02 15.R8
16.37 - - - 3.79E 03 8.23E 02 5.C8F 03 1.15E 03 3.03E 02 16.37
16 .50 2.58E 01 2.82E 02 3.09F O 3.938 03 8.53E 02 6.00E 03 1.736E 03 3.57E 02 16.50
20.00 1.85E 01 2.02E 02 2.21E 01 2.43F 03 5.27F 02 3.64F 03 8.25E 02 2.178 02 20.00
30.00 8.52E 00 9.33F 01 1.02F 01 8.35E 02 1.381F 02 1.23F 03 2.78E 02 7.30F 01 30.00
40.00 4,728 00 5.17E 01 S.65E 00 3.818 02 8.29FE 01 5.6CE 02 1.27F 02 3.34F 01 40.09
50.00 2.91E 00 3.19E 01 3.49¢ 00 2.05E 02 4.45F 01 3.03k 02 6.86FE 01 1.80% 01 50.00
60.00 1.93E 00 2.12F 01 2.32E 00 1.23E 02 2.66% 01 1.83E 02 #4.14F 0Y 1.09F O1 60.00
80.00 9.93E-01 1.09& 0% 1.19E 00 S.418 01 1,17 01 8.21E 01 1.86E 01 4.89E 09 B80.090
50.81 7.35E~-01 8.05F 00 8.80FE-01 3.76E 01 8.17E 00 5.77E 01 1.31% 01 3,441 0O 90.81
PO 2 = 84
13.91 - - - - 7.93E 03 1.81E 03 4,80F 02 13.91
15.00 - - - 6.47F 03 1.48% 03 3.91F 02 15.00
16.28 - - - - S.14E 03 1.17E 03 3,.11F 02 16.28
16.41 - - - 4.00E 03 8.75F 02 5.41E 03 1.24E 03 3.28% 02 16.41
16.91 - - - 3.77E 03 8.26% 02 5.00E G3 1.%1W=® 03 3.03F 02 16.91
17.05 2,73 01 2.78F 02 3.17% 01 3.91F 03 8.57% 02 5.91E 03 1.358 03 3,58E 02 17.05
20.00 2.06F 01 .2,10E 02 2.40°F 01 2.67F 03 5.72E 02 3.92F 03 B8.95E 02 2,377 02 20.00
30.00 9.60E 00 9.871E 01 1.12E 01 9.09E 02 1.,99F 02 1.32E 03 3.0 02 7.99¢ 01 30.00
40.00 534E 00 S5.45E 01 6.21FE 00 4.,17E 02 9.13%F 01 6.C4F 02 1.38% 02 3.65F 01 40,00
50.0C 3.30E 00 3.37E 01 3.84E 00 2.25F 02 #4,92E 01 3.27F 02 7T.47F 01 1.98% 01 50.00
$0.00 2.20F 00 2.25F 01 2,56F 00 1.35E 02 2.95F% 01 1.97E 02 4.51% 01 1.20% 01 60.00
80.00 1.13E 00 1.16F 01 1.32F7 00 5.96F 01 1.30E 01 8.89E 01 2.03F 01 5,38% 00 310,00
93.41 7.85E-C1 B8.01F 00 9.137-01 3.83F 01 8.38E 00 5.77F 01 1.327 0t 3,50F 00O 93.41
AT Z = 85
14.31 - - - - - 7.89F 03 1.82F 03 Uu,BR7F 02 14.31
15.00 - - - - - 7.04E 03 1.62E 03 4,.34F 02 15.00
16 .82 - - - - - 5.06F 063 1.17F 03 3.12F 0?2 16.82
16.96 - - - 3.97E 03 8.79E 02 S«33F 03 1.23F 03 3.29% 02 16.96
17.47 - - - 3.75F 03 8.30E 02 4.93F 03 1.147 03 3.04F 02 17.47
17.61 2.922 01 2.76F 02 3,28°F 01 3.87F 03 8.57% 02 5.85F 03 1.35E 03 3.61% 02 17.6 1
20.00 2.32E 01 2,19 02 2.61E 01 2.79E 03 6.18F 02 4.21F 03 9,71F 02 2.60F 02 20.00
30.00 1.09E 01 1.04F 02 1.23F 01 9.80F 02 2.17E 02 1.43E 03 3.29% 02 B8.79F 01 30.00
40.00 6.,10BE 00 S.77F 01 6.87E 00 4.51E 02 9.98F 01 6.54F 02 1.51E D2 4,03E 01 40.00
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Table 8 (continued)
Photon Photon
energy LiLs s LMy L1033 LM, LN LaMs iaNa 5 Lif‘:l energy
(keV) LB, FA LBy Ly, Loy B2 15 (keV)
50.00 3.79F 00 3.58F 01 4.267 00 2.43F 0?2 5.3%8 01 3.55F 02 8.18F 01 2,197 01 50,00
60.00 2.53E 00 2.39F 01 2.85F 00 1.46F 02 3,23 01 2.15F 02 4.95F 01 1.32: O1 60.00
80.00 1.31E 00 1.24E 01 1. 47F 20 6.47F 01 1,43E 01 9.68F 01 2.23F 0% 5.97F 00 30.00
96.05 8.48E-01 B.C2F 00 9.54E-01 3.84F 01 A.,49F 00 5.83F 01 1.34E 01 3.59% 00 36,05
RN 2 = 86
.72 - - - - - 7.84E 03 1.82E 03 4.91° 02 14.72
15.00 - - - - - T.47E 03 1.74F 03 4U.6R8 0?2 15.00
17.38 - - - - - 4.,96E 03 1.15E 03 3,11% 02 17.39
17.52 - - - 3.95F 03 8.82% 02 5.22F 03 1.21F 03 3.27F 02 17.52
18.04 - - - 3.73E 03 8.33F 02 4,84k 03 1.12C 93 3.03F 02 18.04
18.18 3.10E 01 2.72E 02 3.36F 01 3.85F 03 A.61F 02 5.73E 03 1.33r 23 3.59F 0? 18.18
20.00 2.60E 01 2,2BE 02 2.82E 01 3.00F 03 6.70E 02 4.48E 03 1.04F 03 2,80F 0° 20,00
30.00 1.24E 01 1,09F 02 1.35% 01 1.06E 03 2,38F 02 1.52E 03 3.54E 02 9.53F 01 30.00
40.00 6.%E 00 6.09% 01 7.53F 00 4.91F 02 1.10E 0?2 H.97E 02 1.62F 02 4.37E 01 49,00
50.00 §.32F CO 3.79E 01 U4.69E 0D 2.66F 02 5,95E 01 3.79E 02 8.81F 01 2.37Fr O S0.00
60.00 2.89E 00 2.54F 01 3.14F 00 1.60F 02 3.58E 01 2.29E 02 5,337 01 1.43F 01 60.00
80.00 1.50F 00 1.31F 01 1.62F 00 T.10F 01 1.59E 01t 1.C03L 02 2.,40F 01 6A.47F ) 80.00
98.76 9.11E-01 7.99F 00 9.,88P-01 3.90F 01 8,73F 00 5.76FE 01 1,38E 01 3.617 00 93.76
R 2 = 87
15.14 - - - - - 7.81F 03 1.83r 03 4.97F 0° 15.14
17.95 - - - - - 4,87F 03 1.14k 03 3.107 02 17.95
18.10 - - - 3.93F 03 8,36E 02 5.13E 03 1.20F 03 3.26F N2 18,10
18.63 - - - 3.70F 03 8.34E 02 4,75F 03 1.11F 03 3.C?2® 02 18,43
18.78 3.27E 01 2.66F 02 3,43E O1 3.82F 03 B.62E 02 5.63E 03 1.32E 03 3.58% 02 12.78
20.00 2.,93E 01 2,388 02 3.07% 01 3.22F 03 7.27E 02 4.79E 03 1.12F 03 3.05F 02 20,00
10.00 1,408 01 1.74r 02 1.46F 01 1.15F 03 2.60F 02 1.63F 03 3.73E 02 1.04F 0?2 30.00
40,00 7.83FE 00 6.37F 01t 8.21F 00 5.34% 02 1,21F 02 7.49E 02 1.76F 02 4.76F 01 40,00
50.00 4.89E 00 3.97E 0% 5.12F 00 2.90F 02 6.55E 01 4,07E 02 9.54E 01 2.59F 01t 50.00
60.00 3.28F7 00 2.66F 01 3.43F 00 1.75% 02 3,95E 01 2.47F 02 S5.73E 01 1.57F 01 60,00
80.00 1.70E 00 1.38% 01 1.78F 00 7.80E 01 1,76 01 1.11F 02 2.61E 01 7.08F 0O 0,00
100.00 1.01E 00 8.19E 00 1.06F 00 4,147 01 9.35F 00 6. CCF 01 1.41E 01 3.82E 00 1N0.00
101.50 9.72F-01 7.90F 00 1.02F 00 3.977 01 8.95E 00 5.76F 01 1.35E 01 3.66™ 00 101,50
RA Z = 88
15.56 - - - - - 7.77F 03 1.84F 03 5,.03F 02 15.5h
18.54 - ~ - - - 4.78F 03 1.13F 03 3.09LC 02 13,54
18.69 - - - 3.89% 03 9.86™ 02 5.C3E 03 1.19E 03 3.26Lk N2 18.69
19.23 - - - 1.66E 03 8&,33E 02 4.67E 03 1,10E 03 3.C2F 02 19,23
19.39 3.47E 01 2.63F 02 3.52F 01 3.76F 03 B8.57E 02 5.53E 03 1.31F 03 3.58f 02 19.39
20,00 3.30F 01 2.50F 02 3.34F7 01 3.45F 03 7.878 02 5.11E 03 1.21E 03 3,317 02 20,00
30.00 1.58E 01 1.20P 02 1.60E 01 1.24F 03 2.81F 02 1.75F 03 4,13F 02 1.13F 07 30.00
40.00 8.89E N0 6.73F 01 9.01F 00 S.74E 02 1,31E 02 3.03E 0?2 1.90F 02 5,20E 01 40,00
50.00 S.56F 00 4.21F 01 S.64F 00 3.12F 02 T7.12F 0% 4.37F 02 1.03E 02 2.83F 01 50.00
60.00 3.74E 00 2.83F 01 3,.79E 00 1.89F 02 4,29F 01 ?.65F 02 6.26F 01 1.71F 01 £0.00
80.00 1.95E 00 1.47F 01 1.97E 00 8.41E 01 1.92F 01 1.20F 02 2.83F 01 7.75E 00 A0.00
100.00 1.168 00 8.75F 00 1.17F 00 4.47% 01 1,02 O 6. 46F 01 1.5%3F N1 4,18F N0 100.00
104.30 1.04% 00 7.91E 00 1.06F 00 3.97F 01 9.04F 00 S.74F 01 1.36E 01 3.72F 00 104.30
AC Z = 89
15.99 - - - - - 7.72E 03 1.84F 03 S.0RE 02 15.99
19.15 - - - - - 4.68E 03 1.11F 03 3.08E 02 19,15
19.30 - - - 3.84F 03 8.84F 02 4.93F 03 1.17E 03 3.24% 07 19.30
19.85 - - - 3.61F 03 8.30E 02 4.58F 03 1.09F 03 3.01F 02 19,85
20.00 3.73E 01 2,.59F 02 3.61E 01 3.72F 03 8.55F 02 5.44E 03 1.29F 03 3.57E 07 20.00
20,01 3.73E 01 2.60F 02 3.61E 01 3.71F 03 B8.55F 02 5.43F 03 1.29F 03 3.57F 02 20.01
30.00 1.80E 01 1.25E 02 1.74E 01 1.33F 03 3.06F 02 1.87FE 03 4.45E 02 1.23F 02 30.00
40.00 1.02E 01 7.09F 01 9.86F 00 6.20F 02 1,43F 02 8.60F 02 2.05F 02 5.65F 01 u0.00
50.00 6.39E 00 4.45E 01 6,18EF 00 3.38F 02 7.73E 01 4.68F 02 1.11E N2 3.08E 01 50.00
60.00 4.30E CO0 2.99E 01 4.16E 00 2.05F 02 4,71 Q1 2.84F 02 6.76F 01 1.87F 01 £0.00
80.00 2.25E 00 1.S7F 01 2,18F 00 9.16F 01 2.11E O1 1.297 02 3.06F 01 HA.45F 0O 80.00
100.00 1.34F 00 9.31E 00 1,29F 00 4.888 01 1,127 01 6. 94E 01 1,.65E 271 4.57F 00 100.00
1€7.20 1.13E 00 7.89E 00 1,10F 00 4.01F 01 9,23F 00 5.73F 01 1.36% 01 3.77F 00 107.20
TH 2 = 90
16.43 - - - - - 7.68F 03 1.84F 03 S, 14F 02 16.41
19.76 - - - - - 4.58E 03 1.10E 03 3.06F 02 19.70
19.92 - - - 3.78F 03 8.79E 02 4,83E 03 1.16F 03 3.23F 02 19.9°

20.00 - - - 3.72E 03 B.64E 02 4,78F 03 1.15F 03 3.20F Q2 20.00
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Table 8 (continued)
Photon Photon
energy Lilys LyM; L0335 LM, LyNg LLaMs 11:133N4,5 L%l energy
{keV) ' LBy Ly LB, Ly, oy 2,15 (keV)
20.u48 - - - 3.54E 03 8.24E 02 4. 498 03 1.08E 03 3.00F 02 20.48
20.65 3.98E 01 2.56F 02 3.70E 01 3.65F 03 8.49E 02 5.31E 03 1.27F 03 3.55% 02 20.65
30.00 2.04E C1 1.31E 02 1.898 01 1.43E 03 3.31% 02 1.99F 03 4.76% 02 1.33% 02 30.00
40.00 1.16E 01 7.48E 01 1.08E 01 6.67E 02 1,55 02 9.15F 02 2.19% Q2 6.12F 01 40,00
50.00 7.31E 00 4.70E 01 6.79E 00 3.65E 02 8.u49% 01 4.98E 02 1.207 02 3.33% 01 50.00
60.00 4.93E 00 3.17E 01 4.58F 00 2.21F 02 S5.14w% 01 3.02F 02 7.25E 0% 2.02F 01 £0.00
80.00 2.598 00 1.67F 01 2.40E 00 9.94E 01 2.31E 01 1.37E 02 3.28E 01 9.16F 00 RO
100.00 1.54% 00 9.92F 00 1.43% 00 5.31E 01 1,23F 01 7.408 01 1.77% 01 4,95E NQ 100,00
110.10 1.23E 00 7.90F 00 1.14E 00 4.05E 01 9.41F 00 5.67F 01 1.36F 01 131.79% 00 110.10
PA Z = 9
16.86 - - - - - 7.64E 03 1.85FE 03 5.198 02 16.86
20,00 - - - - - 4,73E 03 1.14F 23 3.,22% 02 20.00
20.38 - - - - - 4.50F 03 1.09E 03 3.06% 02 20.38
20.55 - - - 3.59F 03 8.42F 02 4,85F 03 1.178 03 3.30% 02 20.55
21.12 - - - 3.378 03 7.91E 02 4.518 03 1.09E 03 3.06F 02 21.12
21.29 4.09E 01 2,43F 02 3.64E 01 3.46F 03 B.11% 02 5.34E 03 1.,29F 03 3.A3F 02 21.29
30.00 2.23E 01 1.32E 02 1.93F O1 1.46F 03 3,43E 02 2.17F 03 5.24FE 02 1.47F 02 30.00
40.00 1.27E 01 7T.54F 01 1. 13F 01 6.86E 02 1.61F 02 1.00E 03 2.42E N2 6.81F O1 40.00
50.00 8.008 00 4,76F 01 7.11E Q0 3.768 02 8.83% 01 S.46F 02 1.32F 02 3.72F 01 50.00
60.00 S.41FE 00 3,.22F 01 4.81F 00 2.28E 02 5.36F 01 3.32E 02 8.02E 01 2.26™ 01 A0.00
80.00 2.85E 00 1.70E 01 2.53F% 00 1.038 02 2.41F 01 1.51F 02 3,.64F 01 1.02F 01 80.00
100.00 1.70E 00 1.01F 01 1.51F 00 5.50F 01 1,298 01 8.15E 01 1.97FE 91 5.54F 00 100,09
113.10 1.27E 00 7.57E 00 1.13F 00 3.83E 01 9.11F 00 S5.81F 01 t,40E 01 3.95% 00 113.10
U Z = 92
17.30 - - - - - 7.59E 03 1.85% 03 S5.24E 02 17.30
20.00 - - - - - 5.04FE 03 1,23E 03 3.,48% Q2 20.00
21.03 - - - - - 4,81E 03 1.07F 03 3.04% 02 21.03
21.19 - - - 3.42F 03 8.09F 02 4,84F 03 1.18F 03 3.34F 02 21.19
21.78 - - - 3.21F 03 7.61E 02 4.,50E 03 1.10% 03 3.11F 02 21.78
21.95 4.54F 01 2.49E 02 3.85F 01 3.30F 03 7.80F 02 5.31F 03 1.29F7 03 3.67% 02 21.95
30.00 2.62F 01 1.44% 02 2.22F 01 1.51F 03 3.59F 02 2. 34F 03 S5,70F 02 1.62F 02 30.00
40.00 1.49E 01 8.19E O1 1.27F 01 7.13E 02 1.69E 02 1.C8F 03 2.63F 02 7.48F¥ 01 40,00
50.00 9.468 00 S5.197 01 8.02F 0N 3.92Fr 02 9.28F 01 5.91FE 02 1,44E 02 4.08% 01 50.00
60.00 6.U1E 00 3.52FE 01 S.44F 00 2.39% 02 5.65% 01 .59F 02 8.74% 01 2.48% 01 60.00
80.00 3.39E 00 1.86FE 01 2.87FE 00 1.087 02 2,558 017 1.63E 02 3.97E 01 1.13F 01 R80.00
100.00 2.03E 00 1.711FE 01 1.72F 00 5.78F 01 1.37E 01 8.83E C1 2.15E 01 6.10F 00 100.00
116.20 1.43E 00 7.83F 00 1.21F 00 3.80F 01 8.98E 00 5.85F 01 1,42 0OV 4,.04% 00 116,20
NP 7 = 93
17.75 - - - - - 7.54F 03 1.85E 03 5.318 02 17.75
20.00 - - - - - 5.38E 03 1.32E 03 3.79E 02 20.00
21.68 - - - - - 4.31F 03 1.06F 03 3.03F 02 21.68
21.86 - - - 3.29F 03 7.85F% 02 4,82F 03 1.18F 03 3.39F 02 21.86
22.45 - - - 3.09E 03 7.378 02 4.49F 03 1.10F 03 3.16E 02 22.45
22.63 4.91E 01 2.48% 02 3.96F 01 3.15°P 03 7.53E 02 5.29F 03 1.30E 03 3.72E 02 22.63
30.00 3.01E 01 1.52F 02 2.42F 01 1.57F 03 3,748 02 2.53F 03 6.20F 02 1.78% 02 30.00
40.00 1.72E 01 8.68F 01 1.39F 01 T.41E 02 1,777 02 1.17L 03 2.87E 02 8,24E O1 40,00
50.00 1.09E 01 5,.52F 01 8.81F 00 4,09F 02 9.76E 01 6. 40F 02 1.57E 02 4.518 01 50400
60.00 7.43E 00 3.75E 01 S5.99E 00 2.89F 02 S.94F 01 3.90FE 02 9.56E 01 2.74F 01 60.00
80.00 3.94E 00 1.99F 01 3.17%F 00 1.13E 02 2.69% 01 1.77E 02 4.35E 01 1.25E 01 80.00
100.00 2.36E 00 1.19E O 1.90F 00 6.058 01 1,442 01 9.6CFE 01 2.35E 01 6.75E OC 100,00
119.30 1.56E 00 7.89F 00 1.26F 00 3.69E 01 8.82E 00 5.91F 01 1.45F 01 4.16F 00 119.30
PU Z = 94
18.20 - - - - - 7.48F 03 1.85F 03 5.34% 02 19.20
20.00 - - - - - S.74E 03 1.42E 03 4.10F 02 20.00
22.35 - - - - - 4.,22E 03 1,04E 03 3,02E 02 22.35
22.53 - - - 3.158E 03 7.60E 0?2 4,74F 03 1.17E 03 3.39T7 02 22,53
23.14 - - - 2.97E 03 7.15® 02 4. 42F 03 1.09F 03 3.16E 02 23.14
23.32 5.50E 01 2.55% 02 4.22F% 01 3.00F 03 7.238 02 S.18F 03 1.28E 03 13.70% 02 23.32
30.00 3.55E 01 1.65F 02 2.72E 01 1.61F 03 3.88°% 02 2.68E 03 6.61E 02 1,91F 02 30.00
40.00 2.04E 01 9.49f 01 1.57E 01 7.62% 02 1.84E 02 1.24E 03 3.07E 02 8.88% 01 40.00
50.00 1.30E 01 6.05F 01 9.99% 00 4.218 02 1.01F 02 6. 80FE 02 1.68E 02 4,.86F 01 50.00
60.00 8.88E 00 4.12E 01 6.81F 00 2.57E 02 6.19F% 01 4.14F 02 1.02F 02 2.96F% 01 60.00
80.00 4.72E 00 2.19F 01 3,62F 0O 1.16% 02 2,80F 01 1.88F 02 4.64E 01 1.34F 01 80.00
100.00 2.84R 00 1.32% 01 2.18% 00 6.247 DY 1.50E 01 1. 02F 02 2.52E 0% 7.29% 00 100,00
122,40 1.77E €0 8.22E 00 1.36E 00 3.54F 01 8.54E 00 5.85E 01 1.44E 01 4,18E 00 122.40
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Table 8 (continued)
il L,M, 1,025 LM, Ly, L3Ms L3Ny s LM, oo
(keV) ’ Lps Ly, Ly In Ley LBz, L2 (keV)
AM 2 = 95
18.65 - - - - - 7.42F 03 1.84F 03 5,397 02 18.65
20.00 - - - - - 6,16F 03 1.,53C 03 4.47F 02 20.00
23.0u - - - - - 4.12F 03 1.02F 03 3.00E 02 23.04
z23.23 - - - 3.09E 03 7.49% 02 4.65F 03 1.15F 03 3.38% 02 23.23
23.85 - - - 2.91E 03 7.06F 02 4.34E 03 1.08E 03 3,15F 02 23.85
24,04 S5.9¢E 01 2.56F 02 U4.35F 01 2.94F 03 7,.14% 02 5. C3F 03 1.26E 03 3.69E 02 24,04
30.00 4.07E C1 1.75F 02 2.97E 01 1.70F 03 4.13F 02 2.84F 03 7.04E 02 2.06% 02 30.00
40.00 2.35E 01 1,01F 02 1.72E 01 8.11F 02 1,978 02 1.32E 03 3.278 02 9.59FE O1 40.00
50.00 1.51B 01 6,.46F 01 1.10F 01 4.50E €2 1.09% 02 7.22E 02 1.79E 02 5,25F 01 50.00
60.00 1.03E 01 4.41F 01 7.50F 00 2.75F 0? 6.68% 01 4. 40F 02 1.09F 02 3.20F 0% 60.00
80.00 5.48E 00 2.35E 01 4.00E 00 1.25E 02 3.04% 01 2.00E 02 4.96E 01 1.45K 01 80,00
100.00 3.30FE 00 1.42E 01 2.41F 00 6.73F 01 1.64EF 01 1.C8F 02 2.69FE 01 7.88F% DO 100,00
125.70 1.94% 00 8.33E 00 1.42F 00 3.56F 01 B8.65E 00 5.79F 01 1.44® 01 4,217 nQ 125.70
CM 7 = 96
19.13 - - - - - 7.36F 03 1.84E 03 S.44F 02 19.13
20.00 - - - - - 6.57F 03 1.64E 03 4.A85E 02 20.00
23.76 - - - - - 4,.03E 03 1.01F 03 2,97% D2 23.76
23.95 - - - 3.03E 03 7.41E 02 4.54F 03 1.13E 03 3.35% 02 23.95
24.58 - - - 2.84% 03 6,97 02 4,24E 03 1.06L 03 3.13F 02 24.58
24 .77 6.34F 01 2,49% 02 4.37t¢ 01 2.86F 03 7.02F 02 4.96F 03 1.24F 03 3.66E 02 24.77
30.00 4.,56E C1 1.79E 02 3.14F 01 1.78F 03 4.37R 02 3.00F 03 7.51F 02 2.22% 02 30.00
40.00 2.66E 01 1.CS5F 02 1.83F 01 8.57F 02 2.10E 02 1.4CF 03 3.49%F 02 1.03F 02 40,00
50.00 1.71E 01 6.71E 01 1,18% 01 4.77E 02 1.17F 02 7.67% 02 1.92E 02 5.66E 01 50.00
60.00 1.17E 01 4,587 01 8.04F 00 2.92E 02 7.16EFE 01 4.67EFE 02 1.17F 02 3.45E 01 60.00
80.00 6.20E 00 2.45F 01 4.30F 00 1.33F 02 3.26E 01 2.13E 02 5.328 01 1,57E 01 80.00
100.00 3.77E 00 1.48FE 01 2.60F 00 7.188 01 1.76E 01 1.16F 02 2.89E 01 8,53E 00 100,00
129.00 2.09E 00 8.21F 00 1.44F Q0 3.54F 01 S.67F 00 5.75F 01 1,44F 01 4.257 00 129.00
BK 2 = 97
19.60 - - - - - 7.28F 03 1.83F 03 S.47E 02 19.60
20.00 - - - - - 6.82F 03 1.72E 03 5.13E 02 20.00
24,48 - - - - - 3.92E 03 9.B6F 02 2,94F 02 24,489
24.68 - - - 2.95F 03 7.30E 02 4.42F 03 1.11F 03 3.32F 02 24.68
25.32 - - - 2.78F 03 6.86F 02 4.13E 03 1,.04E 03 3I.10E 02 25.32
25.53 6.71E 01 2.41F 02 4.35E 01 2.80F 03 6.91F 02 4,82F 03 1.21E 03 3.62F 02 25.53
30.00 S5.06R 01 1.82E 02 3,29F 01 1.88E 03 4.63F 02 3.16E 03 T7.94E 02 2.378 02 30.00
40.00 2.,99E 01 1.07E 02 1.94E 01 9.09F 02 2.247% 02 1.47E 03 3.70F 02 1,118 02 40.00
50.00 1.92E 01 A.90F 01 1.25F 01 5.07F 02 1.25F 02 8.C7F 02 2.03E 02 6.078 01 50.00
60.00 1.31E 01 4.728 01 8.53F 00 3.12Fr 02 7.71E 0% 4.92F 02 1,248 02 3.70% 01 60.00
80.00 7.06E 00 2.54F 01 4,58E 00 1.43E 02 3.53E 01 2.,24E 02 S.H64E 01 1.69% 01 80.N0
100.00 4,278 00 1,54F 01 2.78F 00 7.72FE 01 1.91F 01 1.22E 02 3.06FP 01 S,15E 00 100,00
132.40 2.24E 00 8,.04F 00 1.45E 00 3.55F 01 8.77F 00 5.66E 01 1.42F 01 4.25FE 00 132.40
CF 2z = 98
20.00 - - - - - 7.19E 03 1.82E 03 5.49E 02 20.00
20.07 - - - - - 7.19E 03 1.,82E 23 S,.49¥% 02 20.07
25,22 - - - - - 3.81F 03 9.63E 02 2.91F 02 25.22
25.42 - - - 2.88F 03 7.17E 02 4.30E 03 1.09E 03 3.29F7 02 25.42
26.08 - - - 2.71E 03 6,76E 02 4.02F 03 1.02F 03 3.07F (2 26.08
26.29 7.07E 01 2.33F 02 4.33E 01 2.72F7 03 6.77F 02 4.69E 03 1.19F 03 3.59% 02 26,29
30.00 5.60F 01 1.84E 02 3.43F 01 1.95E 03 4.87F 02 3.32F 03 8.40F 02 2.54F 02 30.00
40.00 3.33E 01 1.10F 02 2.04F 01 9.56F 02 2.38F 02 1.55F 03 3.93E 02 1.19E 02 40.00
50.00 2,158 01 7.07F 01 1.32R 01 5.35F 02 1.33F 02 B.53E 02 2.16E 02 6.52E 01 50.00
60.00 1.,47E 01 4,86E 01 9.04FE 00 3.30F 02 8.21E 01 5.20F 02 1,32FE 02 3.98E 01 60.00
80.00 7.958 00 2.62F 01 4.87F 00 1.51E 02 3,76 01 2.38E 02 6.01F 01 1.82E 01 R0.00
100.00 4.82E 00 1.59F 01 2.96F 00 8,198 01 2.04E% 01 1.29E 02 3.26E 01 9.86E 00 100.00

135.80 2.38E 00 7.85E 00 1.46F% 00 3.51F 01 B8.76E 00 5.60F 01 1.42E 01 4.28F 00 135.80

ES Z = 99
20.55 - - - - - 7.10E 03 1.81F 03 5.53E 02 20.55
25.99 - - - - - 3.7CkE 03 9.41E 02 2.88F 02 25.99
26.20 - - - 2.81E 03 7.07E 02 4,18E 03 1.06E 03 3.25% 02 26.20
26.87 - - - 2.65FE 03 6.66E 02 3.90F 03 9.94F 02 3.04E 02 26.87
27.08 7.47E 01 2.25E 02 4.31E 01 2.66E 03 6.68% 02 4.57E 03 1.16E 03 3.56E 02 27.08
30.00 6.23E 01 1.88F 02 3.60E 01 2.05E 03 5.15F 02 3.49F 03 B8.89E 02 2.72E 02 30.00
40.00 3.72E 01 1.12E 02 2.15¥% 01 1.01E 03 2.55E 02 1.64F 03 4.17F 02 1.27% 02 40.00

50.00 2.41E 01 7.26E 01 1.398 01 5.70F 02 1.43F 02 9.00F 02 2.29E 02 7.01F 01 50.00
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Table 8 (continued)

Photon L,M, 1,025 LoM, LoNs LoMy LaNy s LoM, Photon
energy Lilyy L8 1 L8 L La LB 19 energy

(keV) 3 Y4 3 Y1 1 2,15 (keV)
60.00 1.66E 01 S5.00E 01 9.56F 00 3.52E 02 8.84F 01 5.50E 02 1.40FR 02 4.28% 01 60.00
80.00 8.96E 00 2.70E 01 S.17E 00 1.62F 02 4.07F 01 2.51F 02 6.40F 01 1.96E 01t 80.00
100.00 S.U46F 00 1.65F 01 3.15F 00 8.81% 01 2.21% 01 1.37E 02 3.48F 01 1,06F 01 100.00
139.30 2.558E 00 7.68F 00 1,47F 00 3.54E 01 8.88E 00 5.54F 01 1.41E 01 4,31 00 139,30

FM 2 =100
21.04 - - - - - 7.00E 03 1.79F 03 5,54F 02 21.04%
26.77 - - - - - 3.59F 03 9.18F 02 2.84E 02 26.77
26.99 - - - 2.,76F 03 6,99E 02 4.C5E 03 1.04E 03 3.21E 02 26.99
27.67 - - - 2.61F 03 6.60E 02 3.79E 03 9.70E 02 3,00F 02 27.67
27.89 7.92E 01 2.18E 02 4.,28F 01 2.61E 03 6.61E 02 4.42F 03 1.13F N3 3,50E 02 27.89
30.00 7.00E 01 1.93F 02 3.79F 01 2.16F 03 S.48F 02 3.66E 03 9.38E N2 2.90F 02 30.00
40.00 4,188 0% 1.15E 02 2.26F 01 1.08F 03 2.73E 02 1.72F 03 4.39E 02 1.36F 02 40.00
50.00 2.70E 01 T7.44F 01 1.46F 01 6.08F 02 1.54F 02 9.43E 02 2.41% 02 7.46F 01 50.00
60.00 1.87E 01 S5,14E 01 1.01F 01t 3,778 02 9,538 01 5.76E 02 1.47 92 4.56% 01 60.00
80.00 1.01E 01 2,79F 01 5.49F 00 1.74F 02 4.41F 01 2,64E 02 6.75F 01 2.09E 01 80.00
100.00 6,198 00 1,70E 01 3.35% 00 9.50F 01 2.41E 01 1.44F 02 3.67% 01 1.14F 01 100.00
142.90 2,738 00 7.52F 00 1,48F 00 3.57E 01 9.04F 00 S«43E 01 1.39E 01 4,30FE 00 142.90
MD Z =101

21.53 - - - - - 6.90F 03 1.78E 03 S5.55% 02 21.53
27.58 - - - - - 3.47E 03 8.94% 02 2.79F 02 27.58
27.80 - - - 2,717 03 6.92E 02 3.92E 03 1.01E 03 3.15E 02 27.80
28.50 - - - 2.56% 03 AK.53P 02 3.67F 03 9.44F 02 2.95F 02 28.50
28.73 8.32E 01 2.09% 02 4,22F 01 2.55E 03 6.51% 02 4.,29E 03 1.108 03 3.45F 02 28.73
30.00 7798 01 1.96E 02 3.95E 01 2.29F7 03 5.84E 02 3.847 03 9.88E 02 3.09E 02 30.00
450.00 4.66F 01 1.17E 02 2.36E 01 1.14% 03 2.92F% 02 1.80F 03 4.63E 02 1,458 02 40.00
50.00 3,02E 01 7.58F% 01 1.S53F 01 6.44F 02 1.64E 02 9.90E 02 2.55E 02 7.96% 01 50.00
60.00 2.09E 01 5.,26F 01 1.06F 01 4,00E 02 1.02E 02 6.C6F 02 1.56E 02 4,87F 01 60.00
80.00 1.14E 01 2.86FE 01 S,77% 00 1.86F 02 4,74E 01 2.78E 02 7.15FE 01 2.23% 01 80.00
100.00 6.96E 00 1.75% 01 3.53F 00 1.01E 02 2.59E 01 1.51E 02 3.89% 01 1.22E 01 100.00
146.60 2,91F 00 7.31E 00 1.48F 00 3.57% 01 9.11E 00 5.35E 01 1.38E 01 4,31F 00 146.60
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ORNL-DWG 77-21192R

X—ray Production Cross Sections
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ORNL-DWG 77-21193R

X—ray Production Cross Sections
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ORNL-DWG 77-21194R

X—ray Production Cross Sections
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Table 9 K-shell x-ray fluorescence cross sections arranged 1n sequence by fluorescent x ray

Values are 1n umts of barns/atom See Figs 14 to 17 for graphic representation

(a) Kay(KL3)x ray

Photon energy (keV)

z 1.00 2.00 3.00 4,00 5.00 6.00 8.00 10.00 Z

5 R 2.39E 01 3.09E 00 8.98F-01 3.677-01 1.81E-01 1.01F-01 4.02E-02 1.95F-02 5 B
6 C 7.86F 01 1.07F 01 3.18E 00 1.32F N0 K.62E-01 3.74E-01 1,50E-C1 7.36F-02 f C
7N 2.%3E 02 3.64F C1 1.11F 01 4.65F 00 2.36C 00 1.34F 00 5.47F-01 2.70%-01 7N
8 0 6.39E 02 9.66E 01 3.01E 01 1.28t 01 6.57E 00 3.77E 00 1.55f CO 7.74E-01 80
9 F 1.458 03 2.33F €2 7.43E 01 3.22E 01 1.66E 01 9.61E 00 4.00F 00 2.01% 00 9 F
10 NE 2.63F 03 0.43F 02 1,44F 02 6.35F 01 3,31 01 1.93% 01 8.11F 00 4.10E 00 10 NF
11 NP 8.31F 02 2.77E 02 1.24™ 02 6.50F 01 3.82F 01 1.62F 01 8.26F 00 11 XA
12 M5 1.44F 03 4,92F 02 2.22F 02 1.18F 02 6.98E 01 3.00F 01 1.54% 01 12 MG
13 AL ?.38E 03 8.34EFE 02 3.82% 02 2.05FE 02 1.22E 02 S5.28F €1 2.73F 01 13 AL
14 sY 3.81E €3 1.35F 03 6.27F 02 3,397 02 2.03E 02 B8.89E 01 4.63F 01 14 SI
15 P 2,09F 03 9.85F 02 5.38F 02 3.24% 02 1.43E €2 7.51E 01 15 o
16 s 3.138 03 1.49F 03 8.22E 02 4.99F 02 2.22E 02 1.17F 02 16 5
17 CL 3,57 03 2.207 03 1.22%7 03 7.47F 02 3.36F €2 1.78F 02 17 CL
18 AR 3.19% 03 1.79E 03 1.10E 03 4.99E C2 2.67% 02 18 AP
19 K 4,45% 03 2.50E 03 1.55%F 03 7.11F 02 3.B2F 02 19 K
20 CA 3.427 03 2.12E 03 9.84E 02 5.32F 02 20 CA
21 sC 4.59F 03 2.88% 03 1.34E 03 7.30E 02 21 scC
22 TI 5.98E 03 3.80F 03 1.79% 03 9.78F 02 22 11
23 v 4.95E 03 2.35E 03 1.29E 03 23 v
24 CRr 6.25E 03 3.08% 03 1.70E 03 24 CR
25 MN 3.92FE 03 2.18% 03 25 MN
26 FE 4.89F 03 2.74E 03 26 FE
27 co 5.98E 03 3.41F 03 27 co
28 NI 4.18E 03 28 NT
29 c 5.05% 03 29 CcU
3C 7¥ 5.99F 03 30 2%
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Table 9 (continued)

(a) Ko (KLj) x ray

Photon energy (keV)

Z 20.00 30.00 40.00 50.00 60.00 80.00 100.00 200.00 2
S B 1.99E-03 5.15F-04 1.97E-04 9.30E-05 5.04FE-05 1.928-05 9.11E-06 9.30%-07 518
6 C 7.71€-03 2.02F-03 7.77r-04 3,.69E-04 2.01E-04 7T.69E-0S5 3.65F-C5 3.77E-06 6 C
7N 2.90E-02 7.69E-03 2.98r-03 1.42F-03 7,76E-04 2,.99E~-04 1.42F-04 1.48E-05 TN
8 0 B8.51E-02 2.28F-02 8.89F~-03 U4.26E-03 2.34FE-03 9.03FE-04 U4.32F-04 4.52R-05 8 0
9F 2.26F-01 6.12P-02 2.40E-02 1.16F-02 6.36F-03 2.47E-03 1.19%¥-03 1.25F-04 9 F
10 NE 4.70E-01 1.29F-01 S5.08E-02 2.U46E-02 1.36FE-02 5.29F~03 2.55E-C3 2.71E-04 10 NE
11 NA 9.66F-01 2.67E-01 1.0€E-01 65.15E-02 2.85E~02 1.12E-02 S.40E-03 5.795-04 11 Na
12 K6 1.83E 00 5.11E-01 2,C4E-01 9,.96E-02 5.53E-02 2.18E-02 1.06F-02 1.14E-03 12 MG
13 AL 3.31F 00 9.31F-C1 3.74E-01 1.B83E-01 1.02E-01 4.04F~02 1.96F-02 2.14E-03 13 AL
14 SI 5.71F 00 1.62E 00 6.55E-01 3,22E-01 1.80FE-01 7.15E~02 3.49E-02 3.82F-03 14 ST
15 P 9.43F 00 2.70F CC 1.10E 00 5.42E-01 3.03E-01 1,21BE~-01 5.92F-02 6.54F-03 15 p
16 S 1.50E 01 4.32F 00 1.76E 00 8.75E-01 4.91F-01 1.97BE-01 9.66E-02 1.07EF-02 16 S
17 CcL 2.32F 01 6.74E CO 2.778 00 1.138% 00 7.75E-01 3.12E-01 1.53E-01 1,72E-02 17 CL
18 AB 3.52E 01 1.03F 0Ot 4,.26E 00 2.12E 00 1.20E 00 4.84RrR-01 2.39E-01 2.70R-02 18 AR
19 K 5.13E 01 1.52F 01 6.28E 00 3.15E 00 1.78E 00 7.22E-01 3.57E-01 4.06E-02 19 X
20 ca 7.25F 01 2.16FE C1 B8.9%E 00 4.%2F 00 2.56F 00 1.04F 00 S5.17E-01 5.,92F-02 20 Ca
21 sC 1.01F 02 3.04F 01 1.27E 01 6.40E 00 3.64E 00 I1.49E 00 7.40E-01 8,53F-02 21 s¢C
22 T1 1.38F 02 4.16E 01 1.75E 01 8.84F 0C S5.04F 00 2.07FE 00 1.C3E 00 1.20F-01 22 T7
23 v 1.85E 02 S5.64% C1 2.38F 01 1.21R 01 6.91F 00 2.84F 00 1.42FE 00 1.66%-01 23 v
24 CR 2.47F 02 7.58E 0V 3,.21E 01 1.64E 01 9.38E 00 3.87E 00 1.94E 00 2.28F-01 24 CF
25 MM 3.22F 02 9.9%3E 071 4.23E 01 2.16E 01 1.24E 01 S.14FE 00 2.58F 00 3,057-01 25 MN
26 FE 4.11E 02 1.28F 02 S.4€E 01 2.80F 01 1.61F 01 6.698E 00 3.37E 00 4.01F-01 26 FF
27 co 5.18F 02 1.62E 02 6.96F 01 3.58E 01 2.078 01 B8.61E 00 4.35F 00 5.21E-01 27 co
Z8 NI 6.43F 02 2.03r 02 8.75E 01 4.51E 01 2.61E 01 1.09F 01 5.52F 00 6.65F-01 28 NI
29 co 7.92E 02 2.52F 02 1.C9F 02 5.64% 01 3.27E 01 1.378 0t 6.96E 00 8,44F-01 29 cu
30 zZN 9.62F 02 3.07E 02 1.34E 02 6.9%F 01 4.03FE 01 1.70E 01 8.63E 00 1,05E 00 30 2N
31 6a 1.15F 03 3.71E 02 1,62E 02 8.42F 01 4.91F 01 2,07 01 1.C6E 01 1.30E 00 31 6a
32 GE 1.35F 03 4.38F (2 1.92E 02 1.00%F 02 5.85E 01 2.48E 01 1.27F 01 1.56%7 00 32 GF
33 as 1.57F 03 5.13E 02 2.2€F 82 1.18F 02 6.92FE 01 2.9¥F 01 1.51F C1 1.87%7 00 33 1s
34 SE 1.82FE 03 S5.97F 02 2.64FE 02 1.38E 02 8.12F 01 3.46F 01 1.78E CV 2.22F 00 34 sS¥
35 FR 2.09F 03 6.91E C2 3.C7E 02 1.62E 02 9.49F 01 4.06E 01 2.09F 01 2.62F 00 35 BR
36 KR 2.39E 03 7.93E 02 3.54F 02 1.87E 02 1.10% 02 4.71% 01 2.43E 01 3.07% 00 36 KR
37 RR 2.70E 03 9.03F €2 A4.C4E 02 2.7%E 02 1.26FE 02 S5.43E 01 2.81F 01 3.57% 00 17 RB
38 SR 3.03E 03 1.02E 03 U4.5SF 02 2.44E 02 1.44E 02 6.22E 01 3.22F 01 4,12F 00 18 SR
39 ¥ 3.36E 03 1.14E 03 5,1SF 02 2,74E 02 1.63E 02 7.04E 01 3.658& 01 U.69% 00 39 ¥y
40 IR 3.72E 03 1.28% 03 S.R81E 02 3,108 02 1.84E 02 B8.01FE 01 u4.16E 01 5.38E 00 40 7R
41 NB 4.11E 03 1.42F 03 6.48E 02 3,478 02 2.07Fr 02 9.00E 01 4.69E 07 6.09E 00 41 NB
42 mo 4.43F 03 1,587 (3 7.22F 02 3.87E 02 2.31E 02 1.01Fr 02 S5.27E 01 6.88F% 00 42 Mo
43 TC 1.74F 03 7,97F 02 4.29E 02 2.56F 02 1.12F 02 S5.87E 01 7.72%F 00 43 TC
4y RU 1.91F 03 8,76F 02 4.73E 02 2.83E 02 1.25E 02 6.53E C1 8.63F 00 44 RO
45 RH 2.09F8 €3 9.62F 02 5.21E 02 3.13F 02 1.38E 02 7.25F 0% 9.63F 00 45 AR
46 PD 2.26E 03 1.0SE 03 5.71E 02 3.44E 02 1.52% 02 B8.008 01 1.07F 01 46 Pp
47 AG 2.44F C3 1,14F 03 6.23E 02 3.76F 02 1.67E 02 8.79F 0% 1,18E 01 47 AG
48 Cp 2.63E 03 1.24E 03 6.79% 02 4.10FE 02 1.82E 02 9.64E 01 1.30F 01 48 Cn
49 1IN 2.84F 03 1,3%5E 03 7.36E 02 4.46F 02 1.99% 02 1.C5F 02 1.43E 01 49 IW
S0 SN 3.08E 03 1.45E 03 7.95E 02 U4.83E 02 2.16E 02 1,15 02 1.57g 01 50 SN
51 sm 1.S6E 03 B8.56F 02 5.21E 02 2.348 02 1.24E 02 1.71E 01 51 Sp
52 TE 1.66E 03 9.19% 02 5.61F 02 2.52E 02 1.34E 02 1.86% 01 52 TE
€3I 1.778 03 9.87E 02 6.02E 02 2.72E 02 1.45F 02 2,02 01 53 1
54 XE 1.89F 03 1.06FE N3 6.46F 02 2.93E 02 1.57E €2 2.19% 01 S4 XE
55 CS 2.01E 03 1.13F 03 6,.91F 02 3.174F 02 1.69E 02 2.36E 01 55 CS
€6 BA 2.14E 03 1,208 03 7.37F 02 3.36E 02 1.81E 02 2,55F 01 56 RA
57 LA 2.278 03 1.28E 03 7.86F 02 3.59E 02 11.94E 02 2.74E O 57 LA
58 CE 1.358 03 B.37E 02 3.84E 02 2.07F 02 2,95E O 58 CF
€9 PpR 1.43% 03 A.90E 02 4.09F 02 2.21% 02 3.17F 01 59 PR
60 ND 1.51E 03 9.43F 02 4.35F 02 2.36r 02 3.40% 01 60 WD
61 PM 1.598 03 9.97P 02 4.62F 02 2.51F 02 3.64% 01 A1 PH
62 sSM 1.69E 03 1.05F 03 4.90F 02 2.67F 02 3.89F 01 62 sS™
63 FO 1.78E 03 1.11FE 03 S.18E 02 2.83E 02 4.14% 01 63 EU
64 GD 1.17E 03 S.47E 02 2.99F 02 4.41% 01 64 GD
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Table 9 (continued)

(a) Ka; (KL3) x ray

Photon energy (keV)
2 20.00 30.00 40.00 50.00 60,00 80.00 100.00 200.00 Z
65 TB 1.22% 03 S5.78¢ 02 3.17% 02 &,.70E 01 65
66 DY 1.29% 03 6.10E 02 3,35F 02 4.99% 01 66
67 HO 1.36F% 03 6.42E 02 3,53F 02 5.29¢ 01 67
68 ER 1.438 03 6.75E 02 3.72E 02 65S.61E 01 68
69 ™™ 1.49E 03 7.08F 02 3.91E 02 5.94% 01 69
70 YB 7-42E 02 4,11 02 6.28E 01 70
71w T.74% 02 4.31E 02 6.62°% 01 71
72 HF B.09F 02 4,.52F €2 6.98% 01 72
73 TA 8.43E 02 4_.74E 02 7.35% 01 73
M w 8.79E 02 4.95E 02 7.73E 01 T4
75 RE 9.14F 02 5,.16F 02 8.10F 01 75
76 Os 9.582 02 5.38E 02 B8.51FE 01 76
77 IR 1.00E 03 5.60F 02 8.93% 01 77
78 PT 1.02E 03 5.83® 02 9,35% 01 78
79 AU 6.C5F 02 9.78% 01 79
80 HG 6,28 02 1,028 02 80
81 TL 6.51E 02 1.07g 02 81
82 PR 6.75F 02 1.11% 02 82
83 BT 7.01E 02 1.,16E 02 83
84 PO 7.29E 02 1.21%¢ 02 84
85 AT T.U9E 02 1.26F 02 85
86 RN 7.76E 02 1.30% 02 86
87 FR 1.35E 02 87
88 RA 1.40E 02 83
89 aC 1. 468 02 89
90 TH 1.518 02 90
91 PA 1.56F 02 91
92 v 1.62F 02 92
93 NP 1.678 02 93
94 pu 1.73¢ 02 94
85 aAn 1.78% 02 a5
96 CM 1.83r 02 96
97 BK 1.89E 02 97
98 CF 1.95F 02 98
99 ES 2.00F 02 99
100 Fn 2.06E 02 100
101 mp 2.11E 02 101
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Table 9 (continued)

(b) Kﬂx,z(KLz,s) X ray

Photon energy (kev)

Z 1.00 2.00 3.00 4. 00 5.00 6.00 a.00 10.00 2

5B 3.59E 01 4.64FE 00 1.3SE 00 5.50E-01 2.72E-01 1.52E-01 6.03E-02 2,92E-02 58
6 C 1.18FE 02 1.60E 01 4.77E 00 1,987 00 9.91E-01 5.60E-01 2.25E-C1 1.10%-01 6 C
7N 3.81E 02 S5.47F 01 1.66E 01 7.00E 00 3.54E 00 2.02E 00 8.23E-01 4.06E~01 7N
8 0 9.59F 02 1.45E 02 4.52F 01 1.93% 01 9.86E 00 5.66E 00 2.33F 00 1.16F 00 8 0
9F 2.18F 03 3.50E C2 1.12E 02 4.8FE 01 2,50F 0v 1.44E 01 6.01E 00 3.02E 00 9 F
10 NE 3.95F 03 6.66F 02 2.17F 02 9.54F €1 4,97 01 2.90E 01 1.22E 01 6.16E 00 10 NE
11 NA 1.25B 03 4.17F 02 1.85E (02 9.76F 01 S5.73E 01 2.44E 01 1,248 01 11 KA
12 "5 2.17FE €3 7.41E 02 3,.3%% 02 1.78F 02 1.05F 02 4,.51F 01 2,31F 01 12 MG
13 AL 3.58E €3 1.2FF 03 5.74% 02 3.08E 02 1.83E 02 7.94E 01 4.10r 01 13 AL
14 SI 5.73E €3 2.C3F 03 9,.43E 02 65.10FE 02 3.05E 02 1.34F 02 6.96F 01 14 st
15 p 3,158 O3 1.48E 03 8.09E 02 4.88E 02 2.16E 02 1.13E 02 15 p
16 S 4.72E 03 2.24E 03 1.24% 03 7.51E 02 3,.35E €2 1.76F 02 16 S
17 cL 6.88F 03 3,31% 03 1.A4FE 03 1.12F 03 5.06F 02 2.69F 02 17 CL
18 AR 4,808 03 2.698 03 1.65F 03 7.52E €2 4.01%r 02 18 AR
19 K 6.69% 03 3.77E 03 2.33R 03 1.07E 03 S5.75% 02 19 K
20 Ca 5.14E 03 3.19E 03 1.48F 03 8.01F 02 20 Ca
21 sc 6.91E 03 4,338 03 2.02E 03 1.10% 03 21 sC
22 T1 9.01E 03 5.73E 03 2.69F 03 1,47 03 22 TI1
23 v 7.46E 03 3.55E €3 1.95%F 03 23 v
24 CR 9.44F 03 U.64F 03 2.57E 03 24 CR
25 MN 5.92E 03 3.29¢ 03 25 MY
26 FF 7.39F 03 4,15% 03 26 FF
27 co 9.04F 03 5.16F 03 27 ¢n
28 NI 6.32F 03 28 wr¥
29 cy 7.65E 03 29 cu
30 ZN 9.08F 03 30 2N
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Table 9 (continued)

(b) Kay 2(KL; 3) x ray

Photon energy (kev)

7 20.00 30.00 450.00 50.00 60.00 80.00 100.00 200.00 Z
5 B 2.98F~03 7.737-04 2,95F-04 1,407-04 7,56E-05 2.88E-05 1.37E-05 1,39F-06 5 B
6 C 1.15E-02 3.03E-03 1.16E~-03 5.%3F-04 3,01E-04 1.157F-04 S.47E-05 5.64E-06 6 C
7N 4.36F-02 1.16E-C2 4.48F-03 2.14F-03 1,17F-03 4. 49F-04 2.14E-04 2,22F-05 7N
80 1.28E-01 3.42E-02 1.33F-02 6.40E-03 3.51F-03 1.368E-03 6.49E~-04 6.78%-05 80
9 F 3.39F-01 9.19F-C02 3.6CE-02 1,74F-02 9.55F~03 3.71F-03 1.78E-03 1.88F-04 9 P
10 MR 7.07-01 1.,93F-01 7.64F-02 3,70%-C2 2,048-02 7.95E-03 3.83FE-C3 4,07F-04 10 NE
11 NA 1.45F 00 4.01F-01 1.598-01 7.74E-02 4.28%-02 1.68F-02 9,.11E-C3 8.69E-04 11 N
12 MG 2.75F 00 7.68F-01 3.07E-01 1,50F-01 8,32F-02 3.27F-02 1.59F-02 1.71E-03 12 MG
13 AL 4,97F D0 1.40F 00 5.62F-01 2.76E-01 1.53E-01 6.078E-02 2.95E-02 3,218-03 13 AL
14 SI 3.59F 00 2,44F (0 9.85E-01 u4.e4F-01 2,71F-01 1.07E-01 S5.24E-02 5.75E-03 14 SI
15 P 1.U2F 01 U4.C6E CO 1.65F 00 8.15E-01 4.56F-01 1.82E-01 8.91F-02 9.84E-03 15 p
16 S 2.26FE 01 6.51F €0 2.66F 00 1.32E 00 7.40F-01 2.96E-01 1.45BE-01 1,62E-02 16 S
17 CL 3.49F 01 1.02F 01 U4.17E 00 2.07F 00 1.17F 00 4.69E-01 2.31E-01 2.59E-02 17 C1
18 AR 5.30F 01 1.55F C1 6.4CF 00 3.20% 00 1,81E 00 7.29E~01 3.60F-01 4.06E-02 18 AR
19 K 7.72F 01 2.28F 01 9.45F 00 u4.747 00 2,.6R8F 00 1.09E €0 5.38E-01 6.11E-02 19 K
70 CA 1.09F 02 3.25F €1 1.35E 01 6.80" 00 3.86F 00 1.57E 00 7.79E-01 8,.92F-02 20 CA
21 sC 1.52F 02 4.57F €1 1.91FE 01 9.64F 00 5,48F 00 2.24% 00 1.11E 00 1.28E-01 21 sC
2 T1 2.08F 02 6.27F 01 2.63E 01 1.33F 01 7.61E 00 3.12E 00 1.55E CO0 1.80E-01 22 1Y
23 v 2.79F 02 8.50F €t 3.5SF 01 1.82E 01 1,04E 01 4.28% 00 2.14F 00 2.50F-01 23 v
24 CR 3.73E 02 1.14F 02 4.8SF 01 2,47F 01 1,42F 01 5.84F 00 2.93F 00 3.44%E~01 24 CRr
<5 MN 4.86E 02 1.50E C2 6.38F 01 3.26% 01 1.87E 01 7.76E 00 3.90F 00 UuU.61E-01 25 MN
26 FE 6.20F 02 1.93F 02 B8.25F 01 4.237 01 2.43F 01 1.01E 01 5.09E 00 6.06E-01 26 FF
27 co 7.83F 02 2.45F (2 1.05F 02 S.41E 01 3.128 0% 1.30E 01 6.S7E €O 7.87E-01 27 co
28 NI 9.73F 02 3.07r €2 1.32E 02 6,.82F 01 3,95F 01 1.65E 01 8.35F 00 1.01% 00 28 NI
29 Ccu 1.20E 03 3.81F 02 1.6S5F 02 8.53E 01 4.95F 01 2.08FR 01 1.05E 01 1.288 00 29 cU
30 7N 1.46EF 03 4,66F 02 2.0ZE 02 1,05 02 6.10E 01 2.57E 01 1.31E 01 1,598 00 30 ZN
31 GA 1.74E 03 S5.60E C2 2.45F 02 1.27% 02 7.41E 01 3.13E 01 1.59F 01 1.96E 00 31 GA
32 GF 2,05k 03 6.64F C2 2.91F 02 1.52%8 02 8.87E 01 3.76E 01 1.92E 01 2,37 0C 32 GF
33 as 2.38FE 03 7.78F €2 3.43F 02 1.79% 02 1,05E 02 4.46E 01 2.28E 01 2.83% 00 33 As
4 SE 2.75E €3 9.05E €2 U4.0CE 02 2.10E 02 1.23E 02 5.25E 01 2.69F 01 3.36F 00 34 s®
35 BR 3.17E 03 1.05E 03 4.66E 02 2.45E 02 1.44FE 02 6.16E 01 3.17E 01 3.98F 00 35 BR
36 KR 3.62F 03 1.20F 03 5.37E 02 2.83F 02 1.67F 02 7.16E 01 3.697 (01 4.66E 00 36 KR
17 RB 4.10FE 03 1.37FE €3 6.14F 02 3.25FE 02 1.92F 02 B8.26E 01 4.26F 01 CS.42F 00 37 RB
38 SR 4.61E 03 1.55F €3 6.99F 02 3,71E 02 2.19F 02 9.46F 01 U4.90FE 01 6.26% 00 18 SR
39 Y 5.10F 03 1.73F C3 7.84E 02 4,.17E 02 2.47% 02 1.07FE 02 S5.55E 01 7.14F 00 39 1
40 ZR 5.67F 03 1.95FE 03 8.85F 02 4.73F% 02 2.81F 02 1.22E 02 6.33E 01 8,.19F 00 40 ZR
41 NB 6.26E 03 2.17E 03 9.88E 02 5.29E 02 3,157 02 1.37E 02 7.14F C1 S.28¢ 00 41 NB
42 MO 6.76E 03 2.41E €3 1.1CE 03 S5.91E 02 3.52E 02 1.54E 02 8.03E 01 1.05€ 01 42 mo
43 TC 2.65F 03 1.22F 03 6.54F €2 3.,91E 02 1.71E 02 8.96E 01 1.18% 01 43 TC
44 RU 2.91FE 03 1.342 03 7.22E 02 4.32F 02 1.90F 02 9.96E 01 1,32¢ 01 44 RU
45 RH 3.18F 03 1.47E 03 7.96E 02 4.78E 02 2.11F 02 1.11F 02 1.478 01 45 RH
46 PD 3.46F C3 1.61E 03 B8,73F 02 S5.25F 02 2.32E 02 1.22E €2 1.63F 01 46 PD
47 ac 3.74F €3 1,7SE 03 9.54E 02 5.7SE 02 2.55F 02 1.35F 02 1.81F 01 47 a6
48 CD 4.03F €3 1.9CF 03 1.04FE 03 6,.,28F 02 2.79E 02 1.48F 02 1.99% 01 48 CD
49 1IN 4,35 03 2.078 03 1.13FE 03 6.83F 02 3.05E 02 1.62E 02 2.19E 01 49 IN
50 SN 4.72E €3 2.23E 03 1.22% 03 7.41F 02 3.32F 02 1.76F 02 2.40F 01 50 SN
51 SB 2.39F 03 1.32F 03 8.01E 02 3.59F 02 1.91FE 02 2.628 01 51 SB
52 TF 2,56F 03 1.417 03 8,62F 02 3.88F 02 2.C7B 02 2.85% 0% 52 TE
€3I 2.73F 03 1.527 03 9.26F 02 4.19F 02 2.23F 02 3.10F 01 53 1
54 XE 2.91E 03 1,63E 03 9.95E 02 4.51E 02 2.41E €2 3.37¢ O 54 XE
55 CS 3.09F 03 1.748 03 1,06F 03 4.85F 02 2.60F 02 3.64E 01 55 CS
€6 PA 3.3CE 03 1.85FE 03 1.14F 03 5.18E 02 2.79F 02 3.93% 01 56 BA
57 1A 3.51E 03 1.978 03 1.21F 03 5.55F 02 2.99E 02 U4.24F 01 57 LA
58 CE 2,09FE 03 1.29% 03 5.93% 02 3.20F 02 4.56F 01 58 CE
59 PR 2.21F 03 1,3%E 03 6.33F 02 3.42F 02 4.91F 01 59 PR
60 ND 2.34F 03 1.46F 03 6.74E 02 3.65F (2 5.26F 01 60 ND
61 PM 2.47E 03 1.55F 03 7.16F 02 3.89F 02 S.64E 01 61 PN
62 SM 2.63E 03 1.64F 03 7.60F 02 4.74E C2 6.03F 01 62 sM
63 FU 2.768 03 1.72E 03 8.05F 02 4.39E 02 6.44F 01 63 EO
64 6D 1.81F 03 R.S51R 02 4.66F 02 6.86E 01 64 GD
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Table 9 (continued)

(b) Koy ,2 (KLz,a) X ray

Photon energy (kev)

Z 20.00 30.00 40.00 50.00 60.00 80.00 100.00 200.00 2

65 1B 1.91E 03 9.01E 02 4.94E C2 7.32%w 01 65 TR
66 IY 2.00E 03 9.51E 02 S5.22F 02 7.78E 01 66 DY
67 HO 2.12E 03 1.,00F 03 5.52F C2 8.26F 01 67 HO
68 FR 2.24E 03 1.06F 03 S.82F €2 £€.78F 01 68 ER
69 T 2.33F 03 1.11% 03 6.13E 02 9.29E 01 69 TM
70 ¥B 1. 16E 03 6.44F 02 9.8u% 01 70 YB
71 LU 1.22E 03 6.76E 02 1.04E 02 71 L0
72 WF 1.27% 03 7.11F 02 1.10E 02 72 HF
73 TA 1.33% 03 7.46FE 02 1.16E 02 73 TA
74 ¥ 1.38E 03 7.80E €2 1.22® 02 4 9
75 RE 1.44% 03 8.13F 02 1.287 02 75 RE
76 0s 1.51E 03 8.50F €2 1.34F 02 76 0s
77 IR 1.58F 03 8.86F 02 1.417 02 77 IR
78 pT 1.62% 03 9.23E €2 1.48% 02 78 PT
79 av 9.60F 02 1.55F 02 79 AU
RO HG 9.98E 02 1.62% 02 R0 HG
21 TL 1.04E 03 1,70E 02 81 TL
g2 pR 1.08F 03 1.78E 02 82 PR
83 rI 1.128 03 1.85E 02 83 BT
€4 PO 1.17E 03 1.93% 02 34 po
85 AT 1.20E 03 2.01F 02 RS AT
86 RW 1.25E 03 2.09% 02 86 RN
87 F¥ 2.18F 02 87 PR
88 KA 2.26E 02 88 Ra
f9 AC 2.35% 02 89 AC
90 Tn 2.48% 02 90 TH
31 Pa 2.54F 02 91 PA
82 v 2.63E 02 92 U
93 NP 2.72E 02 93 WP
94 pU 2.82% 02 94 ey
95 AM 2.91F 02 95 AM
96 cM 3.01E 02 96 CM
97 BX 3.10E 02 97 BXK
98 CF 3.20E 02 98 CF
99 ES 3.30F 02 99 ES
100 FM 3.41E 02 100 F™
101 MD 3.508 02 101 MD
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Table 9 (continued)

(c) KBy\(KM;) x ray

Photon energy (keV)

Z 1.00 2.00 3.00 4,00 5.00 6.00 8.00 10.00 2

13 AL 3.20E 01 3.12E 01 S5.12% 00 2.74E 00 1.63E 00 7.CB8E-01 3,66E-01 13 AL
14 sT 1.12F 02 3.98FE 01 1.84F 01 9.97F 00 5.97E 00 2.62E 00 1.36% 00 14 SI
s P 9.87E 01 4.H4EZ 01 2.53E 01 1.532 01 6.76F 00 3.54% (O 15 p
16 s 2.07E 02 9.83E 01 5.42F 01 3.29E 0t 1,478 €61 7.73%E 00 16 S
17 CL 3.95F 02 1.90F 02 1.05E 02 6.45% 01 2.90E 01 1.54% 01 17 CL
18 AR 3.47E 02 1.95E 02 1.20E 02 S.44F 01 2.91e 01 18 AR
19 K 5.39% 02 3.03F 02 1.88E 02 B8.62E 01 4.63E 01 19 K
20 CA 4.50F 02 2.79E 02 1.30°F 02 7.01% 01 20 ca
21 sC 6.14FE 02 3.84F 02 1.79F 02 9.75%F 01 21 sC
22 T1 8.12E 02 S.16F 02 2.43F 02 1.33% 02 22 11
23 v 6.77E 02 3.22E C2 1.77E 02 23 Vv
24 CR 8.38F 02 4.12F 02 2.28% 02 24 CR
25 MN S.U4E 02 3.02% 02 2% MN
26 FE 6.82F 02 3.83% 02 26 FF
27 ¢co 8.37E 02 4.777 C2 27 co
28 NI 5.87F 02 28 NI
29 CU 6.98% 02 29 cu
30 2N 8.47E 02 30 zw
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Table 9 (continued)

(c) KB(KM3) x ray

Photon energy (keV)

Z 20.00 30.00 40.00 50.00 60,00 80.00 100.00 200.00 Z

13 AL 4.44E-02 1,25E-02 5.02E~03 2.46E-03 1,37E-03 S.41E-04 2.63E-04 2,.86F-05 13 AL
14 ST 1.68F-01 4,77E-02 1,93E~-02 9.48F-03 5.29E-03 2.10E-03 1.03E-03 1.12E-04 14 SI
15 P 4.44E-01 1,27B-C1 S.17E-02 2.55F-02 1,43E-02 5.70FP-03 2.,79E-03 3.08Fr~-04 15 p

16 S 9.88F-01% 2.85F-01 1.16F~01 5.77e-02 3,24E-02 1,30FE-02 6.37E-C3 7.08E-04 16 S

17 cL 2.00E 00 5.82E-01 2.39E~01 1.19FE-01 6.69E-02 2.69E-02 1.32F~02 1.48%F-03 17 CL
18 AR 3.84E 00 1.12E 00 4.64E~D?1 2.32E~C1 1.31E-07 5.28B-02 2.60E-02 2.94Fr-03 18 AR
19 K 6.22F 00 1,.84F 00 7.61E~01 3.81E-01 2,16F-01 B.75E-02 4.33E-02 4.92%-03 19 K

20 Ca 9.55E 00 2.84E OC 1.18E 00 5.95F-01 3,38E-01 1,37E-01 6.82F-02 7.808E-03 20 CA
21 sC 1.35FE 01 4.06F 00 1.7CE 00 8.5E~C1 4,87E-01 1.99E-01 9,.89E-02 1,14%-02 21 sC
22 T 1.87E 01 S5.65E 00 2.37F 00 1.20E 00 6.85F-01 2.81E-01 1.40E-01 1.62E-02 22 TI
23 v 2,54F 01 7.72E €0 3.2€6F 00 1.65%E 00 9.46E-01 3.89F-01 1,95E-01 2,27E-02 23 v

24 CR 3.31E 01 1.01E 01 4.,3CE 00 2.19F 00 1.26E 00 5.18E-01 2.60F-01 3.05E-02 24 CR
25 NN 4.46E 01 1.38E C1 S.86E 00 3.00E 00 1.72F 00 7.13E-01 3.58E~-C1 4.23E-02 25 "N
26 PE 5.72F 01 1.78E 01 7.61¢ 00 3.90E 00 2.25E €0 9.33E-01 4,.70E-0% 5.59E-02 26 FF
27 co 7.24FE 01 2.27FE 01 9.74E 00 S.00E 00 2.89E 00 1.20E 00 6.C8R-01 7.28F-02 27 co
28 NI 9.03F 01 2.85F €1 1.23E 01 6.33E 00 3.66E 00 1.53% 00 7.75:-01 9.34E-02 28 NI
29 co 1.09E 02 3.48E 01 1.51FE 01 7.79E 00 4.52E 00 1.89E 00 9.61Fk-01 1.172-01 29 CcU
30 Zx 1.36E 02 4.34F 01 1.,89F 01 9.80% 00 S5.70F 00 2,40 00 1.22E 00 1.49E-01 30 ZN
31 GA 1.66F 02 S5.35E €1 2.348 01 1.29E 01 7.08% 00 2.99E 00 1.52F CO0 1.87F-01 31 GaA
32 Gr 1.99F 02 6.47E C1 2.84E 01 1.48E 01 8,64k 00 3.66E 00 1.87F 00 2.31%-01 32 GE
33 As 2.37E 02 7.73F 01 3.41F 0% 1,788 01 1.04% 01 4.43E 00 2.27E 00 2.82E-0% 33 As
34 SE 2.80F 02 9,20F 01 4,07E 01 2.13E 01 1.,25F 01 S5.34E 00 2.74F 00 3.42F-01 34 SF
35 BR 3.26E 02 1.08F 02 4.79F 01 2.52E 01 1.48E 01 6.34E 00 3.26FE 00 4.09E-01 35 BR
36 KR 3.76F 02 1,25F 02 S.S7E 01 2.9%E 01 1,737 01 7.43E 00 3.83E 00 4.84F-01 36 KR
37 RB8 4.33E 02 1.45F C2 6.4BE O1 3.43E 01 2.02E Ot 8.71E 00 4.,50F 00 5.72E-01 37 RB
38 sr 4.94E 02 1.66E 02 7.4BF 01 3.97E 61 2,35F 01 1,01E 01 S5.24F 00 6.,70E-01 38 SR
39y 5.57F 02 1.89F 02 8,56F 01 4,5E (01 2.70F 01 1,17E 01 6.C6F C0 7.79E-01 319 v

40 ZR 6.26E 02 Z.15E C2 9.7€E 01 S.21E 01 3.10E 01 1.34F 01 6.99F 00 9.03F-01 40 7ZR
41 NB 6.99F 02 2.42F €2 1.1CF 02 5.91E 01 3.52F 01 1.53E 01 7.98% 00 1.04% 00 41 NB
42 MO 7.66E 02 2,73F €2 1.25E 02 6.69F 01 3,998 01 1.74E 01 9.09F 00 1.19% 00 42 MO
43 TC 3.04% 02 1.39F 02 7.50E 01 4.u48F 01 1.96E 01 1.03E 01 1.35E 00 43 TC
44 RO 3.37E €2 1.55¢ 02 8.37F 01 5.02F 01 2.21E 01 1.,16F 01 1,53F 00 44 RU
45 BRY 3.72E 02 1.72E 02 9.31F 01 5.59E 01 2,478 01 1.29FE €1 1.72€ 00 45 RH
46 PD 4.08E €2 1.90B 02 1.03E 02 6.20E 01 2.74E 01 1.44F 01 1.93F 00 46 PD
47 AG 4. 46E 02 2.09E 02 t.14E 02 6.85F 01 3,04E 01 1.60FE 01 2.15% 00 47 AG
48 Cp 4.85E 02 2.29E 02 1.25E 02 7.55E 01 3.36E 01 1.78E C1 2.40F 00 48 Cp
49 IN 5.27F C2 2.S50E 02 1.37® 02 8.,28F 01 3,.70E 0%t 1.,96F 01 2.66F 00 49 1IN
50 SN 5.78F 02 2.72F 02 1.498 02 9.06E 0V 4,06F 01 2.15E 01 2.94E 00 50 SN
€1 SB 2.94E 02 1.61E 02 9.82F 01 4,41 071 2.34¥ 01 3.22E 00 51 SB
€2 TF 3.18F 02 1.76E 02 1.07F 02 4.83E 01 2,.57F 01 3.55E 0C 52 TF
53 1 3.40E 02 1.89E 02 1,16F 02 5,22F 01 2.79E €1 3.87E 00 53 1

S4 XE 3.67E 02 2.06F 02 1.25F 02 5.69E 01 3.05F 01 4.25% 00 S4 XE
58 ¢S 3.91E 02 2.20E 02 1.35E 02 6.13E 01 3,29 01 4.61E 00 55 Cs
56 BA 4,19F% 02 2.358 02 1,44E 02 6.58E 01 3.53E C1 4,.98E 00 56 BA
57 1A 4,50FE 02 2.53F 02 1.56E 02 7.12E 01 3.83F 01 S.44% 00 57 LA
58 CE 2.68E 02 1.66E 02 7.62% 01 4.11E 01 5.86F 00 58 CE
59 PR 2.87E 02 1,79E 02 8.22F 01 4.45F 01 6.37®% 00 59 PR
60 ND 3.04% 02 1.90E 02 8.77FR 01 4.75F 01 6.85E 00 60 ND
61 PN 3.25E 02 2.03E 02 9.42E 01 5.72E 01 7.41F 00 61 PM
62 SHM 3.46% 02 2,15F 02 1.00E 02 S5.45FE 01 7.94% 00 62 SM
63 EU 3.64E 02 2,27 02 1,06E 02 5.79E C1 8.49% 00 63 EU
64 Gn 2.42E 02 1,13 02 6.20E 01 9.15E 00 64 6D
65 TR 2.54F 02 1.20E 02 6.58E 01 9.75E 00 65 TR
66 DY 2.68E 02 1.27E 02 6.97E 01 1.04F 01 A6 DY
67 HO 2.86F 02 1.35FE 02 7.44E 01 1.11% 01 67 HO
68 ER 3,02F 02 1.42F 02 7.86F 01 1.18E 01 68 ER
69 TM 3.15% 02 1.50E 02 8.28F 01 1.26% 0% 69 T
70 YR 1.59% 02 8.79E 01 1.34E 01 70 Y
71 LU 1.66E 02 9.25F 01 1.42F 01 71 L0
72 HF 1. 74F 02 9.72E 01 1.50E 01 72 HP
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Table 9 {continued)

() KB,(KM3) x ray

Photon energy (keV)
Z 20.00 30.00 40.00 50.00 60.00 80.00 100. 00 200.00 Z
73 1A 1.82E 02 1.C2E 02 1.58®% 01 73
4 W 1.90r 02 1.07F 02 1.67E 01 T4
75 RE 1.98E 02 1.12F 02 1.76% 01 75
76 0s 2.10F 02 1.18E 02 1.87FE 01 76
77 IR 2,208 02 1.23F 02 1.96% 01 77
78 PT 2.26B 02 1.28E 02 2.06F 01 78
79 AU 1.34F 02 2.16E 01 79
80 HG 1.39E 02 2.26F 01 80
81 TL 1.45E 02 2.37% 01 81
82 PB 1.528 02 2.50%E 01 82
83 BI 1.58E 02 2.62E 01 83
84 po 1.65F 02 2.73E 01 84
85 AT 1.70F 02 2.85F 0% 85
86 RN 1.77¢ 02 2,97 01 86
87 FR 3.10% 01 87
88 RA 3.228 01 88
89 aC 3.358 01 89
90 TH 3.488 01 90
91 PA 3.65% 01 91
2 v 3.78E 01 92
93 NP 3.92% 01 93
94 PU 4.06E 01 94
95 AM 4,20E 01 95
96 CNM 4.347 01 96
97 BK 4.49E 01 97
98 CF 4,64E 01 98
99 EsS 4.79% 01 99
100 FPM 4,988 01 100
101 MD 5.12E 0% 101

TA
RE

0s
IR

PT
AU
HG

PB




65

Table 9 (continued)

(d) Kﬁx,a(KMz,s) X ray

Photon energy (keV)

Z 1. 00 2.00 3.00 4.00 5.00 6.00 2.00 10.00

13 AL 4,79E 01 1.68F 01 7.68BE 00 4.12E 00 2.45E 0C 1.06F CO0 5.49E-01
14 sT 1.69F 02 5.98F 01 2.78F 01 1.%0F 01 8.99% 00 3.94F 00 2,05E 00
15 p 1.498 02 7.00F 01 3.A2F 01 2.31E 01 1.02E 01 S.34% 00
16 s 3.11E 02 1.48E N2 B8,15E 01 4.94F 01 2.21E 01 1.16% 01
17 cL 5.94E 02 2.85E 02 1.59E 02 9.70F 01 4.37F 01 2.32E 01
18 AR 5.23F 02 2.93F 02 1.80% 02 8.18F 01 4.37E 0t
19 K 8., T1F 02 4.57E 02 2.83% 02 1.30F 62 6.97F 01
20 ca 6.77F 02 4.20E 02 1.95E 02 1.05% 02
21 sc 9.24F 02 S.79F 02 2.70FE 02 1.47E 02
Z2 TI 1.22E 03 7.77E 02 3.65FE 02 2.00F 02
23 v 1.02E 03 4.85F 02 2.67F 02
24 cR 1.26F 03 6.21FE 02 3.43F 02
25 MmN B.21E 02 4.56E (2
26 FF 1.03F 03 S5.77E 02
27 co 1.26% 03 7.17F 02
28 N1 8.8B6F 07
29 cu 1.058 013
3C zN 1.28F 03

Z

13
14
15
16
17

18
19
20
21
22

23
24
29
26
27

28
29
30
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Table 9 (continued)

(d) K8, ,3(KM1,3) X ray

Photon energy (keV)

2 20.00 30.00 40.00 50.00 60.00 80.00 100.00 200,00 %

13 AL 6.65F-02 1,87E-02 7.52E-03 3.69F-03 2.05F-03 8,12E-04 3,95E-C4 4.30E-0S5 13 AL
14 ST 2,53F-01 7.18E-02 2.9CF-02 1.43E-02 7.97F-03 3.16F-03 1.S4E-C3 1.69E-04 14 ST
15 p 6, 70E~01 1.92p-C% 7.7¢SE-02 13.85F-02 2.16E-02 B8.60F-03 4,2TE-03 U.6SE-04 15 p

16 S 1.49E 00 4.29P-01 1.7%5F-01 8.67%-02 4,87E-02 1,95F-02 9,57FP-C3 1.07%-03 16 S

17 CL 3.01F 00 8.76E-C1 3.5%E-01 1.79F-01 1.01R-01 4.05E-02 1.99E-02 2.23F-03 17 C1L
18 AR S5S.77E 00 1.69F 00 6.97F-01 3.48g-0%1 1.97F-01 7.94E-02 3.92F-02 4.42FE-03 18 AR
19 K 3,36F 00 2.77F 00 1,15F 00 S.74E-01 3.25F-01 1.32E-01 6.528-02 7.41E-03 19 K

20 cA 1. 44F 01 U4.28E CC 1.78E 00 8,95E~01 5.08F-01 2.07E-01 1.03E~-01 1.17F-02 20 ca
21 sC 2.04E 01 6.11F 00 2.55F 00 1.298 00 7.33E-01 2,998-01 1.,49F-C1 1,72F-02 21 sC
22 T1 2.81F 01 B8.50E €O 3.57E 00 1.87F 00 1.03% 00 4.22%-01 2,11E-01 2.448-02 22 11
23 v 3.82E C1 1.16F 01 4,9CE D0 2.49% 00 1.42FE 00 S5.85%-01 2.93F-01 3.42P-02 21 v

24 CR 4.99F 01 1,53F €1 6.49E 00 3,302 00 1.89F 00 7.81E-01 3.91F-01 U4.60F-02 24 CR
25 MmN 6.73F 01 2.08E 01 B8,84E 00 4.52% 00 2.60F 00 1.07F 00 S.40F-01 6.39E-02 25 N
26 FFE 8,63F 01 2.68F 01 1,15E 0t S5,Pf8E 00 3.39P 00 1.41F 00 7.08E-01 A.43E-02 26 FF
27 co 1.09F 02 3.41FE 01 1.46FP 0% 7.52F 0C 4.34F 00 1.81E 00 9.13E-C1 1.097-01 27 co
28 NI 1.36F 02 4.30F C1 1.85E 01 9,5%F 00 S.53F 00 2.31¢ 00 1.17F 00 1.41E-01 28 NI
29 CY 1.65F 02 5.25E 01 2.28F 01 1.18F 01 6.82E 00 2.86E 00 1.45FE 00 1.76E-01 29 cu
30 2N 2.05F 02 6.57F 01 2.86E 01 1.48F €Y' B.61F 00 3,628 00 1,.84F 00 2.25E-01 30 2N
31 GA 2.5%1F 02 8.08FE €1 3.53E 01 1.84F 01 1.,07E 01 4.52FE 00 2.3CE 00 2.82F-01 31 GA
32 GE 3,01E 02 9.76F C1 4,28F 01 2,247 01 1.30FE 01 5.53E 00 2.82F 00 3.49E-01 32 GE
33 aS 3.58F 02 1.17E 02 5.15FE 01 2.69E 01 1.53E 01 6.70E 00 3.43E 00 4.267-01 33 as
34 SE 4,24F 02 1.39F €2 6.,15F 01 3,23 01 1.89F 01 8.07F 00 4,.14F 00 S.17F-01 34 sk
35 BR 4.,93E 02 1.63F 02 7.24%F 01 3.81E 01 2,24FE 01 9,58E 00 4.92F 00 6,19F7-01 15 BR
36 KR 5.68F 02 1.89F 02 8.42F 01 U4, 44F 01 2.62F 01 1.12F 01 5,78F 00 7.31E-01 36 KR
37 BB 6.54% 02 2.19E €2 <.80F 01 S.18F 01 3.06AE 01 1,327 01 6.80F 00 B.64F-01 37 RB
38 SR 7.46F 02 2.51F 02 1.13F 02 6.00E 01 3.55E 01 1,535 01 7.92E 00 1.01g 00 38 SR
39 Y B.U4F 02 2.87F C2 1.3CR 02 6.90% 01 4.097 0% 1.772 01 9.17F 00 1.18F 00 39 Y

40 ZR 9.46E 02 3,26F €2 1.4fF 02 7.89E 01 4.68F 01 2.03E 01 1,C6E 01 1.37F 00 40 ZR
41 NB 1.06F 03 3.67E C2 1.67E 02 B8.9%E 01 5.32E 01 2.32FE 01 1,21E 01 1.57F 00 41 NB
42 mo 1. 16F 03 4,12F (2 1,89 02 1.01E 02 6.04F 01 2,64E 01 1.38F 01 1.80E 00 42 Mo
43 1C 4.60F 02 2.711F 02 1.14% 02 6.79E 01 2.97% 01 1,56E 01 2.04F 00 43 TC
44 RY S.10F 02 2,3%F 02 1.27% 02 7.59F 0V 3.347 0% 1.75% 0% 2.31E 00 44 RU
45 RA S.64F 02 2.60F 02 1.41% 02 8.,47E 01 3.73¢ 01 1.96E €1 2.60F 00 45 RH
46 PD 6.19F 02 2.,87F 02 1.56B 02 9.40F 01 4,158 01 2,19E 0% 2.92% 00 46 PD
47 AG 6.75F 02 3,16F 02 1,72E 02 1.04E 02 4.60E 01 2.43FE 01 3.26E 00 47 aAG
48 CD T.34E 02 3.47E 02 1.89% 02 1.14E 02 5.098 01 2.69E 01 3.63E 00 48 CD
49 IN 7.98E 02 3,798 02 2.07FE 02 1.25FE 02 5.60FE 01 2.96E 01 4.03E 00 49 IN
50 SN 8.74E €2 4.12F 02 2.26E 02 1.37% 02 6.14E 01 3.26E 01 4.458 00 50 SN
€1 88 4,47E 02 2,45F 02 1.49F 07 6.71% 01 3.57F €1 4.90R 00 51 SB
52 TF 4,81F 02 2,.66E 02 1.62F 02 7.30F 01 3.,89F 01 S.37E 00 52 1%
5371 5.17F 02 2.87% 02 1.76F 02 7.93% 01 4.23F 01 5.87F 00 S3 1

54 XF S.54 02 3,10% 02 1.89E 02 B8.59F 01 U4.60F 01 6.41% 00 54 XF
55 €5 5.9ZE 02 3.338 02 2.04F 02 9.28F 01 4,.98E 01 6,.98% 0C %% CS
56 BA 6.36E 02 13,57E 02 2.19F 02 9.99¢ 01 S.37F 01 7.57% 00 56 BA
57 LA 6.80E 02 3.82FE 02 2.35E 02 1.08F 02 5,.79F 01 8.22% 00 57 LA
58 CF 4,08% 02 2.52F 02 1.16E 02 6.24E 01 8.90E 00 58 CE
S9 PR 4,34% 02 2.70F 02 1.24F 02 6.72F 0% 9.63% 00 59 PR
6C Nn 4,.61F 02 2.88E 02 1.33F 02 7.21E 01 1.04E 01 60 ND
61 pm 4,90F 02 3.07E 02 1.42F 02 7.72E 01 1.12FE O1 61 PN
62 sM 5.24E 02 3,26E 02 1.52E 02 8.26FE 01 1.20%F 01 62 SM
63 EO 5.5E 02 3.46F 02 1.61F 02 A,.81E €1 1,298 01 63 EU
64 G 3.65E 02 1.71E 02 9.37E 01 1.38E 01 64 GD
65 TB 3.86E 02 1.,82E 02 9.98F 01 1.48F 01 65 1B
66 DY 4.078 02 1,938 02 1.C6E 02 1.58% 01 66 DY
67 HO 4.32F 02 2.05E 02 1.13E 02 1.69E 01 67 HO
68 ER 4.58F 02 2.16F 02 1.19F 02 1.80F 01 68 ER
69 TM 4,79E 02 2.28F 02 1.26E 02 1.91E 01 69 TM
70 ¥B 2.40E 02 1.33E 02 2.03% 01 70 YB
71 LU0 2.52E 02 1,40FE 02 2.1S5E O 71 LU
72 H¥Y 2.64E 02 1.47E 02 2.28% 01 72 HF¥
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Table 9 (continued)

(d) KBy 3(KM3 3) x ray

Photon energy (keV)

Z 20.00 30.00 40.00 50.00 60,00 80.00 100.00 200.00 Z

73 TA 2.77E 02 1.55E C2 2,41F 01 73 Ta
74 W 2.89E 02 1.63E 02 2.54F 01 74 W
75 RE 3.03% 02 1.71E 02 2.68% 01 75 RE
76 0OS 3.18F 02 1.79E €2 2.83% 01 76 0S
77 IR 3.33F 02 1,87F 02 2.97% 0% 77 IR
78 PT 3.42F 02 1,95E 02 3.13FE 01 78 PT
79 v 2.03F 02 3.29% 01 79 au
80 HG 2.12F 02 3.u45F 01 RO HG
81 TL 2.20% 02 3.61% 01 81 TL
82 P8 2,29F 02 3.78F 01 82 PR
83 BI 2.39FE 02 3.,96F 01 83 BI
84 po 2.49F 02 4.13E 01 B4 PO
ES AT 2.57F 02 4.31% 01 85 AT
86 RN 2.67E 02 U4.49E 01 86 RN
87 FR 4.687 01 87 FR
88 RA 4.87% 01 88 RA
89 ac 5.07€8 01 89 AC
90 TH 5.27E 01 90 TH
91 PA S.48E 01 91 PA
92 5.70F 01 92 1
93 NP 5.91% 01 93 NP
94 PO 6.12F 01 94 pPu
95 AM 6.34F 01 95 AM
96 CM 6.55F 01 96 CM
97 BK 6.77F 01 97 BK
98 CF 6.99% 01 38 CP
99 ES 7.22E 01 Q9 S
100 FNM 7.45% 01 100 FM
101 Mo 7.66E 01 101 MD
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Table 10. L-shell x-ray 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,

(@) LyLy 3 xray

Photon energy (keV)

Z 1.00 2.00 3.00 4,00 5.00 6.00 B.00 10,00 Z

12 MG 5.65E-01 12 MG
13 AL 5.81E-01 13 AL
14 ST 6.21E-01 14 ST
15 p 6.41E-01 1.41F-01 15 P
16 s 9.09E-01 2.07E-01 16 S
17 CL 1.12F 00 2.64E-01 17 CL
18 AR 1.28E 00 3.12E-01 1.24F-01 14 AR
19 X 1.41E 00 3.53E-01 1.43E-01 19 K
20 Cca 1.55E €0 3.99E-01 1.64E-01 8. 40F-02 20 CA
21 sC 1.79E 00 4.78E-01 1.99E-01 1.03Fr-01 21 scC
22 T1 1.98F 00 5.45E-01 2.31F~-01 1,20E-01 22 7T
23 v 2.25E 00 6.39E-01 2,74B-01 1,45E-01 B8,.61F-02 23 v
24 CR 2.72E 00 8.01F-01 3.49E-01 1.86E~-01 1,11E-01 24 C®
25 MN 2.96E 00 8.99F-01 3.97E~01 2.13F-01 1,29F-01 B.U40E-02 75 "N
26 FE 3J.3%E 00 1.06F 00 U4.T4E-01 2,.57E-01 1.56:-021 1,02E-01 2h FW
27 co 3.69E 00 1.1RE 00 5.38E-01 2.94F-01 1.80F-01 1.19E-01 27 ¢n
28 NI 1.37E 00 6.31F-0N1 3.48%-01 2,14E-01 1.42%-01 7.22:-02 29 NI
29 cU 1.60E 00 7.48E-0%1 4,16E-01 2.58F-01 1.718-01 8.80k~02 2% cu
30 2N 1.74% 00 8.26E-01 4,.63FE-01 2,88E-01 1.938-01 9.97E-02 30 N
31 GA 2.04E N0 9.838-01 5,56FE-01 3,48E-01 2.34%-01 1,22¥-01 7,19E-02 31 RA
32 G¥ 2.06F 00 1.01B 00 S5.77E-01 3,64F-01 2.46%-01 1,298-01 7.637-02 3?2 5¢
33 as 2.38E 00 1.18F 00 6A.77E-01 4.,30E-01 2.918-01 1.54F-01 9,.16™-02 313 AS
34 SE 2.67F 00 1.33E 00 7.73E~01 4.93E-01 3.36E-01 1.78E-01 1.07E-01 34 SFE
35 BR 2.93E 00 1.47E 00 8.618-01 5,52E-01 3.78%-01 2.02F-01 1.22%-01 35 RR
36 KR 3J.16F 00 1.63E 00 9.6CF-01 6H,208~071 4,26E-01 2.29F-01 1.39F-01 In K7
37 rB 1.75F 00 1.04F 00 6.78E-01 UW.6QF-01 2.547-01 1.54E-01 317 RB
38 SR 2.03E 00 1.,22F 00 7.98E-01 5.54F-01 3.02E-01 1.R4%-01 39 SR
39 Y 2.24E 00 1.35E 00 8.89F-01 6.19E-01 3.40FE-01 2.03E-01 39 Y
40 ZR 2.71E 00 1.64E 00 1,08 00 7.55E-01 4,17E-01 2.57E-01 40 7R
41 KB 3.73E 00 2.27E 00 1.51E 00 1.06E 00 S.89E-01 3.64E-01 41 NB
42 mo 3.93E 00 2.44E 00 1.63E 00 1.15F 00 6.44E-01 4.00E-01 472 M0
43 TC 2,74E 00 1.84E 00 1.30F 00 7.34E-01 4,.58E-01 43 TC
4y RU 3.098 00 2,07% 00 1.47E Q0 8.358-01 5.24F-01 44 RrU
45 RH 3.41E 00 2.28E 00 1.64F 00 9.32E-01 5,87E~-01 45 RH
46 PD 3.69E 00 2.,50F 00 1.80E 00 1.03E 00 6.53E-01 46 PD
47 AG 4.20E 00 2.91E 00 2.10E 00 1.,21F 00 7.68%-01 47 AG
48 CD 5.18E 00 3.45F 00 2.47E 00 1.44% 00 9.18E-01 48 ¢cn
49 IN 4,N2FE 00 2.8B9F 00 1.69E 00 1.99E 00 49 IN
50 SN 7.72E 00 5.63F 00 3.30E 00 2.12E 00 5N SN
51 SB 8.39F 00 6.24F 00 3.67E 00 2,37% 00 51 sB
52 TE 9.24E D0 A.B7F 00 4.05F 00 2,.63%F 0O 52 TE
531 7.66E 00 4.56E 00 2.97E 00 531
54 XE 8.26F 00 4.98FE 00 3.26EFE 00 54 XR
55 Cs 9.178 00 S.56E 00 3.66F 00 5% CS
56 BA 1.02E 01 6.25E 00 4.12% 00 56 BA
57 LA 6.99E 00 4.61F 00 57 LA
58 CE 7.76E 00 5.13E 00 58 CE
59 PR 8.63E 00 S5.74E Q0 59 PR
60 ND 9.68k 00 6.53E 00 63 ¥D
61 PM 1.06E 01 7.23F 00 61 pM
62 SM 1.23E 01 8.33E 00 62 SM
63 FU 3.45% 00 63 RU
64 GD 1.06F 01 64 GD
65 TB 1.13F% 01 65 TR
66 DY 1. 36F 01 66 DY
67 HO 1.558 01 67 HO
68 ER 1.778 01 63 ER
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Table 10 (continued)

() LyL, 3 x1ay

Photon energy (keV)

2 20.00 30.00 40.00 50.00 60.00 80.00 100.00 200.00 3

43 TC 9,.37¥-02 43 T
44 RU 1.09E-01 44 RO
45 RH 1.23E-01 45 RH
46 PD 1.38E-01 46 PD
47 AG 1.65E-01 47 AG
48 CD 2.00E-01 48 Cp
49 IN 2.38E-01 49 TN
50 SN 4,73E-01 50 SN
51 sB 5.33E-01 2,.05E-01 51 sSB
52 TE 5.99E-01 2.31E-01 52 TF
53 I 6.85E-01 2.6KE-01 53 71
54 XE 7.62E-01 2.98E-01 54 XE
55 CS 8.63F-01 3.39(-01 55 CS
56 BA 9.83E-01 3.89E-01 56 BA
57 LA 1.11E 00 4.43E-01 57 LA
58 CR 1.25E 00 5.01E-01 2.53E-01 59 Cr
59 PR 1.42F 00 S5.71E-01 2,89E-01 59 PR
60 ND 1.63E 00 6.61E-01 3.35E-01 60 ND
61 PM 1.82F 00 7.42E-01 3.78E-01 61 PM
62 SM 2.12FE 00 B8.66F-01 4.43E-01 f2 SM
63 EU 2.42F 00 9,98E-01 S.13E-01 63 FU
64 GD 2.76FE 00 1.14FE 00 5.90E-01 3.46E-01 64 GD
65 TB 3.13E 00 1.31FE 00 6.76E-01 3.97E-01 65 TR
66 DY 3.67E 00 1.S4E 00 7.99E-01 4,71E-01 66 DY
67 HO 4.23F 00 1.78E 00 9.27E-01 S.48E-01 67 HO
68 ER 4.85E 00 2.05E 00 1.07E 00 6.36E-01 63 TR
69 TH 5.59F 00 2.38E 00 1,25E 00 7.43E-01 69 TM
70 YB 6.4CF 00 2.75E 00 1.45E 00 B8.62E-01 S5.58E-01 70 Y8
71 LU 7.37E 00 3.18E 00 1.68E 00 1.C0E 00 6.51E-01 71 LU
72 HF 8.52E 00 3.70E 00 1.96E 00 1,18E 00 7.64FE-01 72 HF
73 TA 9.91F 00 4.33E 00 2.30F 00 1.38E 00 9.00F-01 73 TA
T4 ® 1.15E 01 S.CS5E 00 2.70E 00 1.62F 00 1.06E 00 T W
75 RE 1.23F 01 5.41E 00 2,90F 00 1,75E 00 1.15E 00 75 RE
76 0S 1.20E 01 S.30E 00 2.86E 00 1.73F 00 1.13E 00 76 0§
77 IR 1.20E 0% 5.34E 00 2.89 00 1,75 00 1.15E 00 77 IR
78 PT 1.22E 01 5.49E 00 2,98E 00 1.81E 00 1.19E 00 78 PT
79 AU 1.24E 01 S5.61E 00 3.0SE 00 1.86E 00 1.23E 00 6.23E-01 79 AU
80 HG 1.358 01 6.10E 00 3.338 00 2.C4E 00 1.35FR 00 6.85F-01 80 HG
81 TL 1.46E 01 6.62E 00 3.63F 00 2.23FE 00 1.48F 00 7.53E-01 81 TL
82 PB 1.64F 01 7.52E 00 4.15E OO0 2.%5E 00 1.69% 00 8.66E-01 82 PB
83 BI 1.85F 01 8.52F 00 4.72E 00 2.91E 00 1.938 00 9.93®E-01 831 BT
84 PO 2.06E 01 9.,60E 00 5.34E 00 3.30E 00 2,20E 00 1.13E 00 84 pro
85 AT 2.32F 01 1.09E 01 6.10E 00 3.79E 00 2.53E 00 1.31E 00 85 AT
86 RN 2.60E 01 1.24F 01 6.94E 00 4,.32E 00 2.898 00 1.50F 0O 8A RN
87 PR 2.93E 01 1.40E 0t 7.83FE 00 4.89E 00 3.28F 00 1.70E 00 1.01E 00 87 FR
88 RA 3.30E 01 1.58E 0t 8.89E 00 5.56E 00 3.74FE 00 1.95F 00 1.16F 00 R3 RA
89 AC 3.73F 01 1.80E 01 1.02E 01 6.39E 00 4.30E 00 2.25E 00 1.34F 00 A9 AC
90 TH 2.04FE 01 1.16E 01 7.31E 00 4.93E 00 2.59E 00 1.54EF 00 ag T
91 PA 2.238 01 1.278 01 B.00E 00 5.41E 00 2.85E 00 1.70E 0O 91 PA
92 U 2.62E 01 1.492 01 9.46E 00 6.41E 00 3.39F 00 2.03E 00 920
93 NP 3.01E 01 1.72E 01 1.09E 01 7.43E 00 3.94F 00 2.36E 00 931 NP
94 PO 3.55E 01 2.048 01 1.30E 01 8.R8E 00 4.72F 00 2.84E 00 94 pu
95 AM 4.07FE 01 2,35 01 1.5S1E 01 1.03E 01 5.48E 00 3.30E 00 95 AM
96 CM 4.56E 01 2.66E 01 1.71E 01 1.17E 01 6.24R 00 3.77E 00 A CH
97 BK 5.06E 01 2.99E 01 1.92E 01 1,31E 01 7.06E 0 L,27E 00 97 BK
98 CF 5.60E 01 3.33E 01 2.15E 01 1.47E 01 7.95F Q. 4.8B2E 00 93 C®
99 ES 6.23F 01 3.72E 01 2.41FE 01 1.66E 01 8.96E 00 5.46F 00 99 ES
100 Fn 7.00E 01 4.18E 0t 2.70E 01 1.87R 01 1.01E 01 6.19F 00 100 FY
101 MD 7.79E 01 4,66E 01 3.02E 01 2.09E 01 1.14E 01 6.96F 00 1071 #p
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Table 10 (continued)

(b) LB3(LM;) x ray

Photon energy (keV)
2 1.00 2.00 3.00 4.00 5400 £.00 R.00 10.00
13 AL 4.28F7-02
14 SI 2.00E~01
15 p 5.36E-01 1,18E-01
16 S 1.55E 0C 3.55R-01
17 CL 3.33F 00 7.85E-01
18 AR 6.13E 00 1.49E 00 5,94E-01
19 K 9.61E 00 2.41E 00 9.758-01
20 CA 1.42E 01 3,66E 00 1,50 00 7.70F-01
21 sC 1.99F 01 5.30FE 00 2.21E 00 1.14E 00
22 TI 2.63F 01 7.25FE 0C 3.07E 00 1.60F 00
23 ¥ 3.53E 01 1.00E 01 4,31 00 2.27% 00 1.35% 20
24 CR 4.62FE 01 1.36E 01 5.94E 00 3.16E 00 1.89€E 00
25 MN S.84E 01 1.77E 01 7.84E 00 4.21F 00 2.54E 00 1.66E 00
26 FE T7.40E 01 2.31E 01 1.03E 01 5.60F 00 3,40FE 00 2.23E 00
27 co 9.34F 01 3.00F 01 1.36E 01 7.45F 00 4.55F 00 3.00F 00
28 NI 3.76E 01 1.74E 01 9.57E 00 5.B9E 00 3.90FE 00 1.99F 00
29 cu 4.,59E 01 2.158 01 1.19E 01 7.39E 00 4.92E 00 2.53E 00
30 ZN 5.50E 01 2,607 01 1.46E 01 9.10E 00 6.C97 00 3.15F 00
31 GA 6.73E 01 3.24E 01 1.83E 01 1.15F 01 7.728 00 4.02FE 00 2.37E 00
32 GE 7.97E 01 3.90F 01 2,23E 0% 1.40F 01 9,48F 00 4.97F 00 2.95%F 00
33 as 9,.62FP 01 U4.76F 01 2,74E 01 1.78E 01 1,18E 01 6.23F 00 3.71E 00
34 SE 1.14E 02 5.67E 01 3.29F 0t 2.10E 01 1.43E 01 7.59E 00 4.55F 00
3% BR 1.312 02 6.59E 01 3.85E 01 2,47 01 1,69% 01 9,04E 00 5,44F 00
36 KR 1.49E 02 7.68E 01 4,54F 01 2.93E 01 2.01E N1 1.08E 0V 6.55E 00
37 ”B 8.86% 01 5.29E 01 3.44E 01 2.38F 01 1,29F 01V 7T.82E 00
38 SR 1.02E 02 6.10E 01 3,99E 01 2.77E 01 1.51E 01 9.20E 00
319 v 1.228 02 7.38E 01 4,85FE 01 3.37E 01 1.85F 01 1.14% 01
40 ZR 1.46E 02 8.85F 01 5.84% 01 4.08E 01 2.26E 01 1.39% 01
41 NB 2.098 02 1,278 02 B8,44F 01 5,94E 01 3.30E 01 2,042 01
42 Mo 2.258 02 1.40FE 02 9.36F 01 6.6YF 01 3.70F 01 2,.30FE 01
43 1TC 1.59E 02 1,07F 02 7.57E 01 U4.26E 01 2.66F 01
44 RU 1.81E 02 1,21E 02 B,.62F 01 4.88FE 01 3.06E 01
45 RH 2.02E 02 1.35E 02 9.70F 01 5.53FE 01 3.48% 01
46 pn 2.23E 02 1.51E 02 1.09F 02 6.23E 01 13,948 01
47 AG 2.58F 02 1.79E 02 1.29%F 02 7.42E 01 u.,71E 01
48 co 3.11E 02 2,08E 02 1,49F 02 8.65E 01 5.52F 01
49 IN 2.37E 02 1.70E 02 9.93F 01 6.37FE 01
50 SN 4.45F 02 3.24E 02 1.90E 02 1.22% 02
51 sB 4.72E 02 3.51E 02 2.06F 02 1.33% 02
52 TF 5.09E 02 3.78F 02 2.23E 02 1.45E 02
53 1 4.12E 02 2.45E 02 1.60F 02
54 XE 4,338 02 2.61E 02 1.71E 02
55 CS 4.,70F 02 2.85E 02 1,877 Q2
56 BA 5.06E 02 3,10E 02 2.0u4% 02
57 LA J.36FE 02 2,227 02
58 CE 3.65F 02 2,41E 02
59 PR 3.91F 02 2.60E 02
60 ND 4.,16E 02 2.81E 02
61 PN 4.36F 02 2.98% 02
62 SM 4.84F 02 13.729% 02
63 EU 3.55F 02
64 GD 3.80R 02
65 TB 4,057 02
66 DY 4,397 Q2
67 HO 4,72E 02
68 ER 5. 15F 02

14
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Table 10 (continued}

(b) LB3(L1M;) x ray

Photon energy (keV)

Z 20.00 30.00 40.00 50.00 60.00 80.00 100,00 200.00 7

43 TC S.44F 00 43 T
4y RU 6.34E 00 44 RO
45 RH 7.30F 00 45 RH
46 PD 8.37FE 00 46 D
47 AG 1.01E 01 47 AG
48 CD 1.20E 01 48 c©n
49 IN 1.40E 01 49 TN
50 SN 2.72F 01 57 SN
51 SB 3.00E 01 1.15F 01 51 5%
52 TE 3.30£ 01 1.27E O 52 TE
53 1 3.68F 01 1.43F 01 53 1
54 XE 4.00E 01 1.56E 01 54 YE
55 CS 4,42E 01 1.74F 01 55 CS
56 BA 4.87E 01 1.93F N1 56 DA
57 LA 5.34E 01 2.12E 01 57 LA
58 CE 5.89E 01 2.3fE 01 1.19E 01 53 CFE
59 PR 6.44E 01 2.59E 01 1.31E 01 53 PR
60 ND 7.02F 01 2.84E 01 11.44F 01 60 ND
61 PM 7.49E 01 3.05E 0%t 1.55F 01 61 PM
62 SM 8.35E 61 3.42E 01 1.75E 01 62 S
63 EU 9.10E 01 3.75E 01 1.92E 01 63 kU
64 GD 9.87E 01 4.C9E 01 2.19F 01 1.24F 01 bl GD
65 TB 1.07E 02 4.47F 01 2.31E 01 1.36E 01 65 T
66 DY 1.18F 02 4.,97E 01 2.58E 01 1.52E 01 66 DY
67 HO 1.29F 02 S5.43F 01 2.838 01 1.67E 01 AT HO
68 FR 1.41E 02 5.96E 01 3.12F 01 1.85F 01t 63 TR
69 THM 1.53F €2 6.51E 01 3.42E 01 2,03E 01 69 ™M
70 Y8 1.65E 02 7.09F 01 3.74F 01 2.23F 01 1,44EF 01 70 v
71 LU 1.8B1E 02 7.80F 01 4.12F 01 2.46FE 01 1.60FE 01 71 LU
72 HF 1.96F 02 B8.53E G1 4.52E 01 2.71E 01 1.76F 01 77 HP
73 Ta 2.14F 02 9.3ME 01 4.97E 01 2,98F 01 1.94E 01 73 TA
T4 W 2.34F €2 1.02E 02 5.48E 01 3.30E 01 2.15E 01 T4 W
75 RE 2.33E 02 1.02E 02 S5.50E 0% 3.32E 01 2.17F 01 75 RE
76 0S 2.13E 02 9.42E 01 5.07E 01 3.07E 01 2.01F M 76 0S
77 IR 1.99E 02 A8.87E 01 4.798 01 2.91FE 01 1,91F 01 77 1R
78 PT 1.91E 02 B8.56E 01 4.64E 01 2,83E 01! 1.86E M 78 PT
79 AU 1.81E 02 8.17F 01 4.44E 01 2.71E 01 1,79E 01 9.07¢ 00 73 AU
80 HG 1.83E 02 8.298 01 4.53E 01 2.77E 01 1.,83E 01 9.31FE 00 80 HG
81 TL 1.84E 02 8.38E 01 4.60E 01 2,.82F 01 1.87E 01 9.52F GO 81 TL
82 PB 1.94E 02 B.85E°01 4,.88E 01 3.COF 01 1.99E 01 1.02% 01 32 PR
83 BRI 2.02E 02 9.33F 01 S5.17F 01 3.19F 01 2,12F 01 1,09% 01 33 BT
84 PO Z.10E 02 9.81E 01 S.45E 01 3.37F 01 2.25R 01 1.16F 01 84 PO
85 AT 2.19E 02 1.C4E 02 5.77E 01 3.58E 01 2,39F 01 1,24FE 01 85 AT
86 RN 2.,28E 02 1.09F 02 6.098 01 3,798 01 2.54E 01 1.31E 01 86 RN
87 PR 2.38E 02 1.14E 02 6.37F 01 3.97f 01 2.66E 01 1.38E 01 8.19F 00 87 FR
88 RA 2.50F 02 1.20E 02 6.73F 01 4,21E 01 2.,83E 01 1.47F 01 8.75F 00 88 RA
89 AC 2.59E 02 1.25E 02 7.09E 01 U4.45E 01 2,99F 01 1.57F C1 9.31E 00 89 AC
90 TH 1.318 02 7.488 01! 4,7CE 01 3,17E 01 1.67E 01 9.92F 00 Q) TH
91 Pa 1.32F 02 7.54E 01 4,768 01 3.22F 01 1.70E 01 1.01E 01 91 pa
92 © 1.44E 02 8,198 01 5,19F 01 3.52F 01 1.8AF 01 1.11F 01 92 0
93 NP 1.52F 02 8.68F 01 5.,52F 01 3,75 01 1,99 01 1.,19E 01 93 NP
94 py 1.65F 02 9.49% 01 6.C5E 01 4,12E 01 2,19E 01 1.32E 01 94 pPU
95 aAmM 1.75E 02 1.01E 02 6.46E 01 4.4 01 2.358 01 1.42E 01 95 AM
96 Cn 1.79E 02 1.05% 02 6.71F 01 4,58F 01 2.45F 01 1.48F 01 946 CHN
97 BK 1.82F 02 1.07% 02 6.90F 01 4,72E 01 2.54E 01 1.54E 01 97 BK
98 CF 1.84E 02 1.10E 02 7.07E 01 4,.86% 01 2.62F 01 1.59F 01 98 CF
99 ES 1.88F 02 1.12E 02 7.26E 01 5.00F 0% 2.70% 01 1.058 01 Qg =g
100 FM 1.93F 02 1,158 02 7.44E 01 S.14E 01 2.79E 01 1.70F 01 10 PH
101 MD 1.96E 02 93Y.17E 02 7.58E 01 5.26E 01 2.86E 01 1.75E 01 101 MD
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Table 10 (continued)

(¢) Lyall,0;,3) x ray

Photon energy (keV)

Z 1.00 2.00 3.00 4.00 5.00 6.00 8.00 10.00 Z

50 SN 4.61% 00 3,36FE 00 1.97F 00 1,.27F 00 50
51 SB 9.54FE 00 7.09% 00 4.17F 00 2.»9% 00 51
52 TF 1.52E 01 1.13E 01 6.55L 00 4.31F 00 52
531 1.62F 01 9.63E 00 6.27F7 00 53
54 XE 2.12F 01 1.28F 01 8.39F 00 54
55 CS 2.A7E D1 1.62E 01 1.06F O 5%
56 BA 3.27E 01 2,008 01 1.32E 01 56
57 LA 2.16F 61 1.42% 01 57
58 CE 2.331 01 1.54% 01 592
59 PR 2.48F 01 1.65% 01 59
60 ND 2.628 01 1.77E 01 AD
61 PM 2.,71E 01 1.85%F 01 61
62 SM 2,99E 01 2.03" 01 62
63 EU 2.13E 01 63
64 GD 2.31E M 64
65 TR 2.45F 01 65
66 DY 2,648 01 66
67 HO 2.83E 01 67
68 FR 3.06F 01 63
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Table 10 (continued)

(©) L74(L102,3) X ray

Photon energy (keV)

Z 20.00 30.00 40.00 50.00 60.00 30.00 100.00 200.00 7

50 SN 2.83E-01 50 SN
51 sSB 6.06E-01 2.33E-01 51 5B
52 TE 9.82E-01 3.80E-01 52 T®
53 1 1.45E CC 5.62F-01 53 1

54 XE 1.96E 00 7.67E-01 S4 ¥YE
55 CS 2.51F C0 9.89E-01 55 CS
56 BA 3.15E 00 1.24E Q0 56 BA
57 LA J.u43F 00 1.36F 00 57 LA
58 CE 3.76E 00 1.50E 00 7.58F-01 58 C®
59 PR 4.07F 00 1.64F 00 8.30E~01 59 PR
60 ND 4.42F 00 1.79F 00 9.08E-01 63 ND
61 PN 4.67E 00 1.90E 00 9.69r-01 61 PY
62 SM S.16F 00 2.11F 00 1.08F 00 A2 SH
63 EUO 5.58E 00 2.30E 00 1.178E 0O 63 EN
64 GD 6.02E 00 2.49F 00 1.28E 00 7.53F-01 64 GD
65 TB 6.49F 00 2.70E 00 1.40F 00 3.22F~01 65 T3
66 DY 7.13E 00 2.99E 00 1.55F 00 9.14E-01 6h DY
67 HG 7.72E 00 3.25F 00 1.69F 00 1.COF 00 67 HO
68 ER B.36F 00 3.54E 00 1.85F 00 1.10F 00 A3 ER
69 TH 9.05FE 00 3.85F 00 2.02F 00 1.20E 00 A9 TH
70 Y8 9.74E 00 4.18E 00 2.20F 00 1.31E 00 8.48F-01 70 YB
71 LO© 1.13E 01 4.86E 00 2.57E 00 1.54E 00 9.96F-01 71 LU
72 HF 1.29E 01 5.62E 00 2.98E 00 1.79F 00 1.16F nO 72 HF
73 TA 1.48E 01 6.48F 00 3.45F 00 2.07F 00 1.35E 00 73 TA
T4 w 1.70E 01 7.43F 00 3.97E 00 2.39E 00 1.56E 00 74 W

75 RE 1.76E 01 7.75E 00 4.16E 00 2.51E 00 1.64F 00 75 RE
76 0S 1.67E 01 7.40E 00 3.99E 00 2.42E 00 1.58E 00 76 08
77 IR 1.62F 01 7.25F 00 3.92E 00 2.38E 00 1.56F 00 77 IR
78 PT 1.65E 01 7.39E 00 4.01E 00 2.44E 00 1.6CE 00 78 PT
79 AU 1.65E 01 7.42E 00 4.04F 00 2.46E 00 1.62F 00 8.24F-01 79 AU
80 HG 1.75F 01 7.92E 00 4.338 00 2.65E 00 1,75F 00 8.89F-01 30 HG
81 TL 1.84E 01 AR.38E 00 4.6CF 00 2.82E 00 1.87E 00 9.53F-01 81 TL
82 PB 2.02F 01 9.24F 00 5.09E 00 3.13E 00 2.08E 00 1.06FE 00 97 PR
83 BI 2.21E 01 1.02E 01 5.65E 00 3.49FE 00 2.32E 00 1.19F 00 33 BY
84 PO 2.40E 01 1.12E 01 6.21F 00 3.84F 00 2.56F 00 1.32F NO 34 PO
85 AT 2.61E 01 1.23FE 01 6.87E 00 4.26E 00 2.85E 00 1.47E 00 B5 AT
86 RN 2.82E 01 1.35F 01 7.53E 00 4.69E 00 3.14% 00 1.62F 00 36 PN
87 FR 3.07E 01 1.46E 01 8.21E 00 5.12F 00 3.43F 00 1.78E 00 1.06E 00 87 FR
88 RA 3.34F 01 1.60F 01 9.01E 00 5.64F 00 3.79% 00 1.97E 00 1.17F 00 88 RA
89 AC 3.61E 0% 1.74E 01 9.B6E 00 6.18E 00 4.16F 00 2.18E 00 1.29E 00 39 AC
90 TH 1.898 01 1.08E 01 A.79E 00 4.58F 00 2.40E 00 1.43E 00 30 TH
91 PA 1.98E 01 1.13E 01 7.11E 00 4.81% 00 2.53E C¢0 1.51F 00 11 Pra
92 © 2.22E 01 1.27E 01 8.02FE 00 S.44F 00 2.87FE 00 1.72F 00 92 U

93 NP 2.42F 01 1.39E 01 8.81F 00 5.99FE 00 3.17f 00 1.90E 00 93 NP
94 PU 2.72F 01 1.S7E 01 9.99E 00 6.81E 00 3.62E 00 2.18F 00 94 PU
95 AM 2.97E 01 1.72FE 01 1.10E 01 7.50E 00 4.00FE 00 2.41FE 00 95 AM
96 CM 3.14E 07 1.83F 01 1.18F 01 8.04= 00 4.30E 00 2.60FE 00 96 CH
97 BK 3.29F 01 1.94® 01 1,25E 01 8.53E 00 4.58E 00 2.78E 00 97 BK
98 CF 3.43F 01 2.048 01 1.32E 01 9.04% 00 4.87F 00 2.96E 00 98 CF
99 ES 3.60E 01 2.15E 01 1.39E 01 9.56E 00 S.178F 00 3.15E 00 99 FsS
100 F¥ 3.79F 01 2.26E 01 1.46E 01 1.01F 01 5.49F 00 3.35E 00 1007 FH
101 #¥D 3.95F 01 2.36E 01 1.53FE 01 1.06E 01 S.77E 00 3.53E 00 101 4D
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Table 10 (continued)

(d) LBy(L,My) x ray

Photon energy (keV)
2 1.00 2.00 3.00 4,00 5.00 6.00 8.00 16.00
21 8C 5.05F 01 8.,22F 00 2.718 00 1.22E 00
22 TI 1.48E 02 2.44E 01 8.088 00 3.63% 00
23 v 3.41E 02 S.71E 01 1.90F 01 8.58F 00 Uu.59E 00
24 CR 6.17E 02 1.(5F 02 3.,51E 01 1,598 01 AK.S1E 00
25 MN 9.71E 02 1.68F 02 5.64F 01 2.55E 01 1.37E 01 8R.17F 00
26 FE 1.43F 03 2.53E 02 8.S54E 01 3.48F 01 2,08E 01 1.25E 01
27 co 2.0ZE 03 3.63E 02 1.23% 02 S5.62E 01 3,02E 01 1.21% 01
28 NI 2.27E 03 4.71E 02 1.61E 02 7.35E 01 3.96E 01 2.38E 01 1.09%F 01
29 cu 3.14F 03 6.33E 02 2.18% 02 9,98E 01 S.39E 071 3.24F 01 1.44E 01
30 ZN 7.36E 02 2.72E 02 1.25E 02 6.76F 01 4,.CAR 01 1,80%F 01
31 RA 9.71FE 02 3.39g ©2 LS6F 02 8.45FE 01 5,098 01 2.26F 01 1.20% 01
32 GE 1.17E 03 4,118 02 1.90F 02 1.03F 02 6.218 01 2.76F 01 1.467 01
33 as 1.40F 03 4.998 02 2.31F 02 1.26E 02 7.A0F 01 3.39E 01 1.80F 01
34 SE 1.78E 03 6H.40E 02 2.98% 02 1.63F 02 9.83% 01 4,397 01 2.338 ¢1
35 BR 2.23F 03 B8.02E 02 3.76% 02 2,05% 02 1.24F 02 5.,58E 01 2.97% 01
36 KR 2.72E 03 9.83E 02 4.62FE 02 2.53F 02 1.53E 02 6.88E 01 3.66F 01
37 RB 2.83FE 03 1.20F 03 5.65E 02 3.10E 02 1.89%F 02 B8.48F 01 4.529 01
38 SR 1.43E 03 6.81E 02 3,.75% 02 2.29F 02 1,03E 02 5.50E 01
39 Y 1.69F 03 B8.CUE 02 4.44F 02 2.71FE 02 1.22% 02 6.53% 01
40 ZR 1.98E 03 9.45F 02 5,28E 02 3,20E 02 1.,45F 02 7.75F 01
41 NB 2.17E 03 1.02E 03 5.53E 02 3.312 02 1.4%E 02 7.532 01
42 Mo 2.57F 03 1.21F 03 6.61E 02 3.98E 02 1.75F 02 9.11F 01
43 1C 2.81F 03 1.43F 03 7.84F 02 4,.T4E 02 2.002E 02 1.09% 02
44 RU 3.34F 03 1.67E 03 9,18E 02 5.57E 02 2.47F 02 1.293% 02
45 RH 1.93E 03 1.07e 03 6,48F 02 2.89E 02 1.52E 02
46 PD 2.27E 03 1.25E 03 7.63E 02 3.42E 02 1.%1% 02
47 AG 2.63E 03 1,46FE 93 B8.96F 0Z 4,03F 02 2.13% 02
48 CD 3.C5%8 03 1.73% 03 1.06% €3 4,30F 02 2.55E 02
49 IN 3JL36F 03 2.03F 03 1.24E 03 5.66L 02 3.01F 02
50 SN 2,47 03 1.49% 03 6,90F 02 3.73% 02
51 SB 2.71E 03 1.70E 03 7.87E 02 4.27¢ 02
52 TE 3.08E 03 1.97F 03 9.,13E 02 4.99E 02
53 1 3.19F 03 2.24E 03 1,05F 03 ©5.72E 02
S4 XE 2.51E 03 1,19 03 6.50F 02
55 Cs 2.87E 03 1.37F 03 7.5KFE Q2
S6 BA 3.23% 03 1.57E 03 8.610 02
57 LA 3.33% 03 1.79E 03 9.37F 02
58 CE 2.05F 03 1.13F 03
59 PR 2.31E 03 1.29%E 03
60 ND 2.60E 03 1.45E 03
61 pPH 2.91F 03 1.65% 03
62 SHM 2,26E 03 1.97F 03
63 EU 3.33% 03 2.12% 03
64 GD 3.67E 03 2.378 03
65 TB 2.66F 03
66 DY 2.99% 03
67 HO 3.33= 03
68 ER 3,71F 03
69 TN 3.76% 03
70 YB 4,317 03

21
22
213
oy

25
25
27
2R

29

34
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Table 10 (continued)

(d) LBy(LoM,) x ray

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
A
72
73
74

75
76
77
78
79

80
81
82
83
84

85
86
87
88
89

90
91
92

94

95
96
97
98
99

100
101

TC
RU

RH
PD
AG
CcD
IN

SN

TE

XE

Cs
BA
LA
CE
PR

ND
PM
SH
EU
GD

TB
DY
HO
ER
iy

B
LU
HF
TA

RE
0S
IR
PT
AU

HG
TL
PB
BI
PO

AT
RN
FR
RA
AC

AR
CcH
BKX
CF
ES

FH
AD

Photon energy (keV)

20.00 30.00 40.00 50.00 60,00 80.00 100,00 200.00

1.35E 01

1.62E 01

1.91E 01

2.29F 01

2.73E 01

3.29E 01

3.92F 01

S5«13F 01

5.92F 01 1.79E 01

6.99E 01 2,13 01

8.09E 01 2.48FE 01

9.32E 01 2.87FE 01

1.09E 02 3.38E 01

1.26E 02 3.90FE 01

1.45E 02 4.52F 01

1.68E 02 S.24E 01 2.26F 01

1.92E 02 6,C1E 01 2,60FE 01

2.19E 02 6.88E 01 2,98F 01

2.50F 02 7.89E 01 3.43E 01

2.85E 02 9,03E 01 3.94E 01

3.25E 02 1.03E 02 4.52E 01

3.68E 02 1.17E 02 5.14E 01 2.69F 01

4,17 02 1.34E 02 5.86E 01 3.07E O1

4.76FE 02 1.53E 02 6.75E 01 3.54E 01

5.39E 02 1.74E 02 7.69E 01 4.0S5E 01

6.08E 02 1.98% 02 B8.73E 0t Uu4.60F 01

6.82E 02 2.23E 02 9.86E 01 5.21E 01

7-60FE 02 2.49E 02 1.11E 02 S.85E 01 3.46F 01

8.53F 02 2.80E 02 1.25F 02 6.628 01 3,.92E O1

9.33F 02 3.,08E 02 1.378 02 7.28F 01 4,31F 01

1.04E 03 3,438 02 1.54® 02 B8.15E 01 4,.84F 01

1.13E 03 3.77E 02 .69 02 8.96E 01 5.32E 01

1.24E 03 4.15E 02 1.86E 02 9.87E 01 S5.B6E 01

1.37E 03 4.57E 02 2.05B 02 1.09F 02 6.50F 01

1.49E 03 4.99E 02 2.25€ 02 1.20F 02 7.12E 01

1.62E 03 5.45E 02 2.46E 02 1.31E 02 7.80E 01

1.78E 03 S5.98E 02 2.71E 02 1.45E 02 8.63E 01 3.73%E 01

1.928 03 6.50E 02 2.95F 02 1.58E 02 9.41F 01 4.13E 01

2.09E 03 7.12F 02 3.24F 02 1.74% 02 1.04F 02 4.57E 01

2.25E 03 7.70E 02 3.51E 02 1.888 02 1.13E 02 4.96E 01

2.43FE 03 8.35E 02 3.81 02 2.05FE 02 1,23F¥ 02 S.41E 01

2.61E 03 9,09FE 02 4.17B 02 2.25E 02 1.35E 02 5.96E 01

2.79F 03 9.80E 02 U4.51E 02 2.43F 02 1.46E 02 6.47E 01

3.00E 03 1.C6E 03 4.91E 02 2.66E 02 1.60E 02 7.10E 01

3.22E 03 1.15E 03 5.34E 02 2.90F 02 1.75FE 02 7.80F 01 4.14E 01

3.45E 03 1.24F 03 S.74r 02 3.12E 02 1.89F 02 B8.41E 01 4. 47R 01

3.72E 03 1.33E 03 6.20E 02 3,388 02 2,05E 02 9.1E 01 Uu4.88F 01

3.72FE 03 1.43F 03 6.67E 02 3.65F 02 2,21F 02 9.94F 01 5.31E 01
1.46E 03 6.86E 02 3.76E 02 2.28E 02 1.03E 02 5.50F 01
1.51E 03 7.13E 02 3.,92F 02 2.39F 02 1.08F 02 5.78E 01
1.57E 03 7.41E 02 4.,09E 02 2.49E 02 1.13F 02 6.05E 01
1.61E 03 7.62E G2 4,21E 02 2.57F 02 1.16E 02 6.24F O1
1.70E 03 B8.19E 02 4,.,50B 02 2.7SE 02 1.25E 02 6.73E 01
1.78E 03 B8.57E 02 4.77E 02 2.92E 02 1.33F 02 7.18E 01t
1.88E 03 9.09¢ 02 5.07E 02 3,12FE 02 1.43E 02 7.72F 01
1.95E 03 9.56E 02 5.,35E 02 3.30E 02 1.51E C2 8.19E 01
2.052 03 1.01E 03 5.70E 02 3,52E 02 1,62E 02 B8.81F 01
2.16E 03 1.082 03 6.08E 02 3.77E 02 1.74F 02 9.50F 01
2.29E 03 1.14E 03 6.44FE 02 4.00E 02 1.86E 02 1,01F 02

65

657
63
69

70
71
72
73
74

100
101

TC
]

R
PD
AG
v
SN
TR
X=
CSs
BA
LA
CE
PR

ND
PM

. 84

EY
6D

AM
cn
BK
CP
ES

M
kbl
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Table 10 (continued)

(©) Lys(LaNy) x ray

Photon energy (keV)

Z 1.00 2.00 3.00 4.00 5.00 6.00 8.00 10.00 7.

39 ¥ 1.18FE 01 S.64E 00 3.11E 00 1.90E 00 8.,57E-01 4,.58F-01 39 Y
40 ZR 3.13F 01 1.49F 01 8.29E 00 S5.07E 00 2.29F 00 1.23F 00 49 2R
41 NB 6.69E 01 3.13E 01 1.70Fr 01 1.02E 01 4.46F 00 2.31F 00 41 NR
42 Mo 1.07F 02 S5.04E 01 2.75F 01 1.68E 01 7.29F 00 3.B0O0F NO 42 "0
43 TC 1.51E 02 7.62E 01 4.18F 01 2.53FE 01 1,12F 01 5,.823F 00 43 TC
44 RO 2.20E 02 1.10F 02 6.058 01 3.67¢ 01 1.63E 01 8.51F 0O 44 R©
45 RH 1.53B 02 B.42FE 01 S.11E 01 2.28F 01 1,.20% 01 45 RH
46 PD 2.17E 02 1,19E 02 7.30E 01 3.27E 01 1.73E O1 44 PD
47 AG 2.80E 02 1.56E 02 9.55F 01 4.30F 01 2.27F O1 47 AG
48 CD 3.55F 02 2.02F 02 1.24E 02 5.59E 01 2.96F 01 43 Cp
49 IN "e22F 02 2.55FE 02 1.56F 02 7.11E 01 3,78E 01 49 IN
50 SN 3.23E 02 2.00E 02 9.24F 01 5.00F 01 50 SN
51 sB 3.84° 02 2.41F 02 1.12E 02 6.406E 01 5t SR
52 TE 4.59E 02 2.93% 02 1.36E 02 7.43% 01 52 TE
531 4,98E 02 3.49F 02 1.63E 02 A.92FE 01 531 I
S4 XE 4,078 0Z 1.92E 02 1.C5% Q2 S4 xR
55 CS 4.828 02 2.31E 02 1.27E 02 55 CS
56 BA 5.63E 02 2.73E 02 1.59F 02 56 BA
57 LA 5.97r 02 3.27E 02 1.77E 02 57 LA
58 CE 3.64E 02 2,.01F 02 53 CE
59 PR 4.15E 02 2.31%E 02 53 PR
60 ND 4.69F 02 2.63E 02 n9 ND
61 PN 5.29E 02 3.01F 02 b1 PN
62 SM 5.97F 02 3,438 02 62 SHM
63 EU 6.1Y1F 02 3.89E 02 63 FU
64 GD 6.84F 02 4.43F 02 64 GD
65 TB 4,.93F 02 65 TB
66 DY 5.5AF 02 hh DY
67 HO 6.23E 02 AT HD
68 ER 6.96E 02 3 FR
69 TH 7.078 02 69 TM
70 YB 8.14% 02 70 ¥R
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Table 10 (continued)

(e) Ly(LaNg) x ray

Photon energy (keV)

Z 20.00 30.00 40.00 50.00 60.00 80.00 100.00 200.00 Z

43 1C 7.23E-01 43 TC
44 RU 1.06E 00 4y RrU
45 RH 1.51E 00 45 mH
46 PD 2.19F 00 44 PD
47 AG 2.91E 00 47 AG
48 CD 3.82E 00 48 D
49 1IN 4.92E 00 49 IN
50 SN 6.88F 00 50 SN
51 sB 8.40F 00 2.S5F 00 51 SR
52 TE 1.04E 01 3.19E 00 52 TE
53 1 1.26E 01 3.86F 00 5311

54 XE 1.51E 01 4.66E 00 54 X7
55 Cs 1.83E 01 5.67F 00 55 CS
56 BA 2.19F 01 6.73E 00 56 BA
57 LA 2.6CE 01 8.09E 00 57 La
58 CE 2.98E 01 9.30E 00 U4.02E 00 59 C*®
59 PR 3.44E 01 1.08E 01 4,66% 00 53 PR
60 ND 3.95E 01 1.24E D1 5,39 00 A% ND
61 PN 4.50E 01 1.43E 01 6.24E 00 51 PM
62 sHu 5.21F 01 1,65E 01 7,20F 00 A2 SM
63 EU 5.97E 01 1,90E 01 8.29E 00 63 FO
&4 GD 6.86E 01 2,19E 01 9.5%9E 00 5.02F 00 A4 GD
65 TB 7.73E 01 2.48E 01 1.09E 01 S.70E 00 65 "F
66 DY 8.87F 01 2.86F 01 1.26EB 01 5H.60FE 00 AR DY
67 HO 1.01E 02 3.26E 01 1.44F 01 7.57E 00 AT HO
68 ER 1.14E 02 3.70F 01 1.64E 01 8.63F 00 A3 FR
69 TN 1.28F 02 4.19F 01 1.86E 01 9.80F 00 63 TY
70 YB 1.44F 02 4.70E 01 2,098 01 1.10E 01 6.54F 00 70 YB
71 LU 1.63FE 02 S5.36E 01 2.39E 01 1.26E 01 7.50% 00 71 LU
72 HF¥ 1.80E 02 5.95E 01 2.66F 01 1.41E 01 8.34F 00 72 4F
73 TA 2.02F 02 6.7?2E 01 3.00F 01 1.60E 01 9.47E 00 73 TA
T4 W 2.24E 02 7.46F 01 3.34E 01 1.77E 01 1.05% 01 TN

75 RE 2,49F 02 A8,.31E 01 3.72E 01 1.98E 01 1.17% 01 75 8g
76 0S 2.77E 02 9.27E 01 4,.17E 01 2.22E 01 1.32E 01 76 05
77 IR 3.05F 02 1.02E 02 4.61F 01 2.46FE 01 1.46% 01 77 IR
78 pT 3.36E 02 1.13rR 02 5.09F 01 2.72E 01 1.62T 01 73 BT
79 AU 3.718 02 1.25E 02 5.66E 01 3.C2E 01 1.80E 01 7.91E 00 73 Ay
80 HG 4.05F 02 1.37E 02 6,208 01 3.32E 01 1.98FE 01 8.70F 0C 30 16
81 TL 4.45E 02 1.51F 02 6.88E 01 3.69F 01 2.21E 01 9.71F QO 21 TL
82 PB 4.84E 02 1.65E 02 7.53E 01 4.C4F 01 2,42E 01 1.07F 01 32 PB
83 BI 5.27FE 02 1.81F 02 8.28% 01 4.45F 0% 2.66FE 01 1.17F 01 93 BT
84 PO 5.72E 02 1.99F 02 9.13E 01 4.92E 01 2.95F 01 1.30E 01 3 o
85 AT 6.18F 02 2.17F 02 9.98F 01 5.38E D1 3.23F 01 1.43E 01 B5 AT
86 RN 6.70E 02 2.38E 02 1.10E 02 5.95E 01 3.58F 01 1.59% 01 BA BN
87 FR 7.27E 02 2.60F 02 1.,21R 02 6.558 01 3.95% 01 1.76E 01 9,.35E 00 837 FR
88 RA 7.87E 02 2.81E 02 1.31E 02 7.12E 01 4.29F 01 1.92F 01 1.02F 01 98 A
89 aAC 8,55E 02 3.06F N2 1,438 02 7.78E 01 4.71F 01 2.11% 61 1.12E 01 R9 AC
90 TH 8.64E 02 31,31E 02 1.55F 02 A4,498 01 S.148 01 2.31E 01 1.23F 01 a9 TH
91 pa 3.43E 02 1.618 02 8.83E 01 S5.36E 01 2.418 01 1.29E 0Ot 31 PA
92 U 3.59F 02 1.69F 02 9.28E 01 S.65E 01 2.55F 01 1.37E 01 92 U

93 NP 3.74FE 02 1.77E 02 9.76E 01 S5.94F 01 2.69E 01 1.44E 01 93 NP
94 PU 3.88F 02 1,84F 02 1.C1E 02 6.19E 01 2.80% 01 1.50E 01 a4 PU
95 anM 4.13E 02 1,978 02 1.C9E 02 6.68E 01 3,04% 01 1.64F 01 a5 A%
96 CM 4.37E 02 2.10F 02 1.17R 02 7.16E 01 3.26F 01 1.76F 01 96 CM
97 BK 4.63E 02 2.24FE 02 1.25E 02 7.71E 01 3.53F 01 1.91E 01 97 PX
98 CF 4.87E 02 2.38E 02 1.33FR 02 8.,21F 01 3,76E 01 2.04E 01 93 CF
99 ES 5.15F 02 2.55FE 02 1.43F 02 8.84PFP 01 4.07F 01 2.21F 01 a9 ®§
100 FM S.48F 02 2.738E 02 1.54F 02 9.53% 01 4. 41E 01 2.41E 01 10 FH
101 #¥D 5.84F 02 2.92E 02 1.64F 02 1,02E 02 4.74% 01 2.59F O1 101 Mn
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Table 10 (continued)

() Lay(L3Ms) x ray

Photon energy (keV)

¥4 1.00 2.00 3.00 4.00 5.00 6.00 8.00 1.00 7

21 sC 8.72E 01 1.41E 01 4.673E 00 2.C8E 00 21 sC
22 TY 2.55E 02 4.16E 01 1.37E 01 6.16E 00 22 T1
23 v 5.90F 02 9.74E 01 3.22E 01 1.45F 01 7.72E 00 23 v

24 CR 1.06E 03 1.788 02 5.91E 01 2,65F 01 1.42F 01 24 CP
25 MN 1.69F 03 2.89E 02 9.65E 01 4.35% 01 2.33F 01 1.39F 01 25 MY
26 FE 2.49E 03 4,33E 02 1.45E 02 6.56F 01 3.51E 01 2.10F O1 26 FE
27 co 3.51FE 03 6.20F 02 2.09E 02 9.45F 01 5.06K 01 3,03E 01 27 CO
28 NI 4.36FE 03 8.78F 02 2,978 02 1.,35F 02 7.23F7 01 W4.33E 01 1.91F 01 29 NT
29 cu 6.06F 03 1,20E 03 4,.07E 02 1.85FE 02 9.94F 01 5.95E 01 2.62F 01 29 cu
30 zN 1.48F 03 H5.08E 02 2.32E 02 1.25E 02 7.47% 01 3,.30E 01 10 ZIN
31 Ga 1.81E 03 6,247 02 2.85F 02 1,54E 02 9.22% 01 4.08E 01 2.15%2 01 31 nA
32 GF 2.37F 03 BR.,21E 02 3.77F 02 2.04F 02 1.22F 02 5.42FE 01 2,.86EF 01 32 GE
33 s 2.83E 03 9.93E 02 U4.S57F 02 2.48E 02 1,.43% 02 6.61E 01 3.50F 01 33 AsS
34 SE 3.55E 03 1.25FR 03 S.79E 02 3.14E N2 1.89F 02 6H.40E 01 4.45F 01 34 SE
35 BR 4,80E 03 1.56E 03 7.24F 02 3.94E 02 2,37 02 1.06F 02 5,608 01 35 MR
36 KR 5.37E 03 1.91F 03 8.93F 02 4,86F 02 2.94E 02 1.31E 02 6.96E 01 35 KR
37 rRB 5.71F 03 2.32E 03 1.09F 03 S5.93F 02 3.59E 02 1.61F 02 8.54F 01 37 2R
38 SR 6,24F 03 2.77E 03 1.31E 03 7.15E 02 4.34E 02 1.95F 02 1.03% Q2 39 SR
39 Y 3.27E 03 1.54F 03 B.48E 02 5.15E 02 2.32E 02 1.24E 02 39 Y

40 2R 3.95F 03 1.87E 03 1.03r 03 6,278 02 2.83E 02 1.51E 02 40 2R
41 NB 4,77F 03 2.27F 03 1.726F 03 7,72E €2 3,.51E 02 1.89%8 02 41 NB
42 MO 5.59F 03 2.67E 03 1.49F 03 9.12E 02 M4.16E 02 2.24F 02 42 M0
43 TC 5.55E 03 3.10F 03 1.73E 03 1.07E 03 4.88E 02 2.63% 02 43 TC
44 RU 6.35%E 03 3.59F 03 2.01F 03 1.24E 03 5,67E 02 3.07% 02 44 RO
45 RH 4.11E 03 2.30E 03 1.42F 03 6.51E 02 3.52F 02 45 R!
46 PD 4.67F 03 2.61F 03 1.61F 03 7.43E 02 4,02E 02 46 PD
47 AG 5.28E 03 2.95F 03 1.83FE 03 8.45F 02 4.588 02 47 AG
48 Cp 6.06F 03 3.41F 03 2.11E 03 9.76E 02 5.318 02 43 CD
49 1IN 5.86F 03 3.91F 03 2.42E 03 1.12E 03 6.12E 02 49 IN
50 SN .17F 03 4.09E 03 2.49FE 03 1.,13E 03 6.00F 02 50 SN
51 sB 4.71E 03 2.89F 03 1.31E 03 7.00% 02 51 5B
52 T® 5.35F N3 3.328 03 1.51E 03 8.07r 02 52 TE
53 1 5.54% 03 3.78E 03 1.72F 03 9.23E 02 53T

54 XE 5.85F 03 4,33% 03 1.98E 03 1.07F 03 54 XE
S5 Cs 4,92F 03 2.27FE 03 1.22E 03 55 CS§
56 BA 5.52E 03 2.57E 03 1.39% 03 56 BA
57 LA 5.72E (03 2.95E 03 1.59F 03 57 LA
58 CE 6.03F 03 3,37E 03 1.82F 03 59 C®
59 PR 6.67F 03 3.81F 03 2.06% 03 59 PR
60 ND 4,31F 03 2.34F 03 60 ND
61 PM 4,828 03 2.64F 03 61 PH
62 S 5.35E 03 2.94® 03 h2 SM
63 FU S.41E 03 3.32% 03 A3 RU
64 GD 5.99E 03 13.70F 03 htt GD
65 TB 6.20E 03 4.13¢ 03 A5 TR
66 DY 7.01F 03 u4.628 03 hk DY
67 HO 5.09F 03 A7 110
68 FR 5.A5F 03 5% ER
69 TH 5.61F 03 67 ™N
70 YB 6,178 03 70 (R
71 LU 6.25L5 03 71 LU
72 HF 6.95% 03 T2 HF
73 TA 7.58% 03 73 7
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Table 10 (continued)

(f) Loy (L 3Ms) x ray

Photon energy (keV)

2 20.00 30.00 40.00 50.00 §0.00 80.00 100. 00 200,00 K4

43 TC 3.71E 01 43 TC
44 RU 4,34E 01 44 RU
45 RH 4.99E 01 45 RH
46 PD 5.73E 01 46 PD
47 AG 6.53F 01 47 A
48 Cp 7.60F 01 43 CD
49 IN 8.79E 01 49 IN
50 SN 7.88E 01 50 SN
51 SB 9.29F 01 2.75E 01 51 81
52 TE 1.08E 02 3.20E 01 52 TE
53 1 1.24F 02 3.70E 01 531

S4 XE 1.44E 02 4.30E 01 54 X®
55 Cs 1.66F 02 4.,97E 01 55 CS
56 BA 1.90F 02 5.71E 01 56 BA
57 La 2.20F 02 6.64F 01 ST LA
58 CE 2.53FE 02 7.66F 01 3.25E 01 53 CE
59 PR 2.88E 02 B8.75E 0% 3.71E 01 53 PR
60 ND 3.30E 02 1.01E 02 4.29F 01 60 ND
61 pPM 3.74F 02 1.14E 02 4,878 01 61 PY
62 sM 4.19F 02 1.29E 02 S.49E 01 62 SM
63 EU 4.74E 02 1.46F 02 6.23E 01 63 FU
64 GD 5.30F 02 1.64FE 02 7,.01E 01 3.61FE 01 A4 GD
65 TB 5.97E 02 1.858 02 7.92E 01 4.09E 01 65 TR
66 DY 6.73E 02 2.09E 02 8.96E 01 U4.63E 01 6 DY
67 HC 7.47F 02 2.,32FE 02 1,00E 02 S5.17E 01 A7 HO
68 ER 8.36E 02 2.61E 02 1.12E 02 5.82F 01 63 ER
69 TM 9.22F 02 2.87E 02 1,248 02 6.42E 01 A9 T™YH
70 YB 1.02E 03 3.19F D2 1.38BE 02 7.14F 01 4,.17F 01 70 YB
71 LY 1.12F 03 3.51FE 02 1.52E 02 7.86E 01 4.58E 01 71 LU
72 HF 1.24F 03 3.89F 02 1,688 02 B8.73E 01 5.10E 01 72 HF
73 TA 1.37E 03 4.32E 02 1.87F 02 9,.72F 01 5.68F 01 73 TA
T4 W 1.51E 03 4.76E 02 2,07E 02 1.(8E 02 6.28F 01 T4 W

75 RE 1.70F 03 S.43FE 02 2.38E 02 1.25E 02 7.33E 01 75 RE
76 0S 1.91E 03 6.19E 02 2,.74E 02 1.45E 02 AR.55F 01 76 05
77 IR 2.14E 03 7.01F 02 3,13F D2 1.66E D2 9.89E 01% 77 IR
78 PT 2.37E 03 7.85F 02 3.52E 02 1.88E 02 1.13E 02 78 PT
79 AU 2.62E 03 8.71FE 02 3.93FE 02 2.11F 02 1.26E 02 5.62F 01 79 AU
80 HG 2.87F 03 9.60FE 02 4.35F N2 2.34E 02 1.41F 02 6.29F 01 80 HG
81 TL 3.13E 03 1.C5F 03 4.76F 02 2.57F 02 1.55E 02 6.93E 01 81 TL
82 PB 3.39F 03 1.14E 03 S.19F 02 2.80F 02 1.697 02 7.58E 01 82 P8
83 BT 3.64F 03 1.23E 03 S5.60E 02 3.03F 02 1.R3E 02 B8.21F 01 83 BY
84 po 3.92E 03 1.32E 03 6A.04E 02 3.27F 02 1.97E 02 8.89E 01 a4 po
85 AT 4.27FE 03 1.43E 03 6.54F 02 3.55E 02 2.15E 02 9.68R 01 85 AT
86 RN 4.48E 03 1.52F 03 6,97E 02 3.79E 02 2.29F 02 1.,03E 02 86 RN
87 PR 4.79F 03 1.63F 03 7,49F 02 4.07F 02 2.47% 02 1.11E 02 6.00F 01 87 FR
88 RA 5.11E 03 1.75F 03 8.03% 02 4.37F 02 2.65F 02 1.20F 02 6.46E 01 48 RA
89 AC S.44F 03 1.87FE 03 8.60F 02 U4.68FE 02 2.84F 02 1.29E 02 6.94E 01 83 AC
90 TH 4.78E 03 1.99F 03 9.15F 02 4.98E 02 3.02F 02 1.37E 02 7.40E 01 90 TH
91 Pa 4.73FE 03 2.17E 03 1.00E 03 5.46F 02 3.328 02 1.51E 02 8.15E 01 91 PA
92 U 5.04F 03 2.34E 03 1.08E 03 5.91E 02 3.59%8 02 1.63F 02 8.83F 01 92 U

93 NP 5.38F 03 2.53E 03 1.17E 03 6.40E 02 3.908R 02 1.77FE 02 9.60F 01 93 NP
94 PO S.74E 03 2.68E 03 1.24E 03 6.80FE 02 4.14E 02 1.R8E 02 1.02F 02 94 PU
95 AN 6.16F 03 2.84E 03 1.32E 03 7,22F 02 4,408 02 2.00E 02 1.08E 02 95 AM
96 CM 6.57F 03 3.00E 03 1.40E 03 7.67E 02 4.67F 02 2.13E 02 1.16EF 02 9/ CH
97 BX 6.82F 03 3.16E 03 1.47E 03 B8.07F 02 4.92E 02 2.24FE 02 1.22E 02 97 BK
98 CF 7.19E 03 3.32F 03 1.55F 03 8.53F 02 S5.20F 02 2.38R 02 1.29F 02 9% CF
99 ES 3.49E 03 1.64E 03 9,00E 02 5.S50F 02 2.51E 02 1.37F 02 99 ES
100 Fn 3.66FE 03 1.72E 03 9,43F 02 5.76F 02 2.64FE 02 1.44F 02 100 FH
101 ™MD 3.84F 03 1.80F 03 9.90E 02 6.06R 02 2.7BE 02 1.51F 02 101 D



Table 10 (continued)

(8) Lay 5(L3My 5) x ray

Photon energy (keV)
Z 1.00 2.00 3.00 4,00 5,00 6,00 8.00 10.00
21 sC 3.71E 01 1.57F 01 S,.16E 00 2.31F 00
22 T1 2.84E 02 4.63F 01 1,53FE 01 6.85F 00
23 v 6.57F 02 1.08% 02 3.59E 01 1.61E 01 A.59F N0
24 CR 1.18F 03 1.98F 02 6.57F 01 2.95E 01 1.58E 01
25 MK 1.88E 03 3.21E 02 1.078 02 4.85F 01 2,59F 01 1.55F 01
26 FF 2.77E 03 4.,82E 02 1.62F 02 7.30F 01 3.918 01 2.34F O
27 co 3.90E 03 6.90E 02 2.32E 02 1.05E 02 5.64F 01 3.37E O1
28 NI 4,85F 03 9.78F 02 3.3t 02 1.50E 02 8,057 01 4,.81F 01 2.12F 01
29 Cu 6,74E 03 1.33E D03 4,538 02 2.(6E 02 1,11F 02 6.R2E 01 2.92F 01
30 7N 1.65F 03 5,658 02 2.58E 02 1.39% 02 8.31% 01 3.67F 01
31 Ga 2.02E 03 6.95E N2 3,18E 02 1.71E 02 1.038 02 4.54E 01 2,39% 01
32 GE 2.63E 03 9.14E 02 4,.20F 02 2,27% 02 1.36E 02 6.03F 01 3.18% 01
33 As 3.15E 03 1.11E 03 5.09% 02 2,76E 02 1.66F 02 7.36E 01 3.89% 01
34 SE 3.95E 03 1.40E 03 6.45FE 02 3.,50E 02 2.11F €2 9.,35E 01 4,950 01
35 BR 4.89F 03 1.74E 03 8.C6F 02 U4.38E N2 2,€64E 02 1.18E 02 6.23% 01
36 KR 5.98F 03 2.13F 03 9.93F 02 S.41E 02 3.27F 02 1.46E 02 7.75FE 01
37 RB 6.36E 03 2.58E 03 1.21F 03 6h.60E 02 4,00E 02 1.79E 02 9.50F 01
38 SR 6.95F 03 3.098 03 1.45F 03 7,96FE 02 4,.83E 02 2,16E 02 1.15% 02
39 ¥ 3.63% 03 1.72E 03 9.44E 02 5.74F 02 2.58F 02 1.37% 02
40 ZR 4,398 03 2.C8FR 03 1,15F 03 6.93% 02 3.15E 02 1.69E 02
41 NB 5.30E 03 2.53F 03 1.40F 03 8.59F €2 3.91E 02 2.10FE 02
42 Mo 5.,22E 03 2,97E 03 1.66F 03 1,02F 03 4,63E 02 2,497 02
43 TC 6.187 03 3.45EFE 03 1.93E 03 1.19E 03 S.43E 02 2.93% 02
44 RU 7.078 03 4,.C0E 03 2,237 03 1.,38% 03 6,31FE 02 3.41E 02
45 RH 4,5RE 03 2.55F 03 1.58FE 03 7.24F 02 3,92% 02
46 PD 5.198 03 2,90F 03 1,79E 03 8.27F 02 4.48F 02
47 aAG 5.87F 03 3.29% 03 2,04F 03 9.41F 02 6.10% 02
48 CD 6.74E 03 3.80F 03 2.35F 03 1.09E 03 5,.91E 02
49 IN 6.53%E 03 U4.36E 03 2,.70FE 03 1.25E 03 ©H.d418 02
50 SN 6.87F 03 4.55F 03 2.7RF 03 1.26E 03 6.68F 02
51 SB 5.24E 03 3.22F 03 1.46F 03 7.79F 02
52 TE 5.96E 03 3,708 03 1.68F 03 8.98% 02
531 6.,17F 03 4.21% 03 1,91E 03 1.03F 03
54 XE 6.51E 03 4,82F 03 2,20E 03 1.19% 03
55 cs 5.48F 03 2,52E 03 1.36" 03
56 BA 6., 14F 03 2.86E 03 1.55% 03
S7 LA f.37F 03 3.28F 03 1,777 03
58 CE 6.72F 03 3,75E 03 2.02% 03
59 PR 7.438 03 4,24FE 03 2.29E 03
60 ND 4,.79E 03 2.61F 03
61 PM 5.37E 03 2.94F 03
62 SM 5.95E 03 3.27E 03
63 EU 6.02E 03 3.69F 03
64 GD 6.66E 03 u4,11F 03
65 TB 6.90E 03 u4.50F 03
66 DY 7.81E 03 5. 14E N3
67 RO S5.658 03
68 ER 6.28E 03
69 TH 6.25F 03
70 YB 6.87F 03
71 10 6.95% 03
72 RHF 7.74E 03
73 TA 8.44E 03

RU
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Table 10 (continued)

(g) Loy ,2(L3M4,5) X ray

Photon energy (keV)
Z 20.00 30.00 40.00 50.00 50.00 80.00 100.00 200.00 YA
43 TC 4.13F 01 43
44 RU 4.83F 01 un
45 RH 5.55F 01 4>
46 Pp 6.37E 01 45
47 aG 7.27E 01 47
48 CD 8.46E 01 4
49 IN 9.78F 01 49
50 SN 8.77E 01 50
51 SB 1.03E 02 3.07® 01 51
52 TE 1.20E 02 13.57E 01 92
53 1 1.38F 02 4.12F 01 53
54 XE 1.60F 02 4.79E 01 54
%5 CS 1.85F 02 5.54E 01 55
56 BA 2.11E 02 6.35F 01 56
57 LA 2.45E 02 7.39E 01t 57
58 CE 2.82F 02 8.53FE 01 3.61E 01 53
59 PR 3.21 02 9.74E 01 4,.13E 01 59
60 ND 3.68F 02 1.12E 02 4.77F 01 A0
61 PN 4.16FE 02 1.27E 02 5.42F 01 61
62 SN 4.66F 02 1.43E 02 6.11E 01 62
63 EU 5.27FE 02 1.62F 02 6.93E 01 3
64 GD 5.90F 02 1.P2F 02 7.80E 01 4.02E 01 Ay
65 TB 6.65E 02 2.06E 02 B8.82E 01 4.55F 01 65
66 DY 7.49F 02 2.32F 02 9.98E 01 S5.16E 01 (3
67 HO 8.32F 02 2.58E 02 1.11E 02 5.76F 01 67
68 ER 9.31E 02 2.90E 02 1.25E 02 6.48E 01 3
69 TH 1.03F 03 3.20E 02 1.38E 02 7.15F 01 h9
70 ¥B 1.13E 03 3.55E 02 1.53E 02 7.95E 01 4.64F 01 70
71 LO 1.25F 03 3.90E 02 1.69E 02 B.74F 01 5,10E O1 71
72 HF 1.38E 03 4,33 02 1.87E 02 9.72E 01 5.67F 01 7?2
73 Ta 1.53F 03 4.80E 02 2,08FE 02 1.08F 02 6,32E D1 73
T4 W 1.68E 03 5.30E 02 2.30E 02 1.20F 02 6.99F 01 T4
75 RE 1.89E 03 A.O04F 02 2.65E 02 1.39F 02 8,15F 01 75
76 0S 2.73E 03 6.89E 02 3.05E 02 1.61F 02 9,52% 01 76
77 IR 2,38F 03 7.R0F 02 13,48E 02 1.85F 02 1,.10FE 02 77
78 PT 2.64F 03 8.73E 02 3.92E 02 2.10F 02 1.25E 02 78
79 AU 2.91E 03 9.69E 02 4.37E 02 2.35FE 02 1.41E 02 6.26E 01 79
80 HG 3.19F 03 1.C7E 03 4.84E 02 2.61E 02 1.57E 02 7.00F 01 90
81 TL 3.48F 03 1.17F 03 5.30E 02 2.86E 02 1.72E 02 7.71F 01 11
82 pB 3.77E 03 1.27E 03 S5.77E 02 3.12F 02 1,888 02 8. 44E 01 92
83 BI 4.05E 03 1.36F 03 6.23E 02 3.37€ 02 2.03E 02 9.14F 01 83
84 PC 4.36F 03 1.47F 03 6.72F 02 3.64E 02 2.20E 02 9.89F 01 34
85 AT 4.69F 03 1.59F 03 7.28B 02 3.95E 02 2.39E 02 1,08F 02 35
86 RN 4.98E 03 1.69E 03 T7.76F 02 4.,21E 02 2.55E 02 1.15F 02 34
87 FR 5.33F 03 1.82E 03 B.34F 02 4.53E 02 2.74F 02 1,24E 02 6.68F 01 37
88 RA 5.69F 03 1.95F 03 B8.94FE 02 4.86F 02 2.95E 02 1.,33F 02 7.19E 01 a3
89 AC 6.05E 03 2.C8F 03 9.57E 02 5.21E 02 3.16F 02 1,43F 02 7.73F 01 89
90 TH 5.32E 03 2.21E 03 1.02FE 03 5.55E 02 3.378 02 1,52k (2 8.24F 01 9
91 PA 5.27E 03 2.41E 03 1.11°R 03 6.0RE 02 3.70FE 02 1.68F 02 9.08F 01 LR
32 0 5.61F 03 2.67E 03 1.218 03 6.58E 02 4.00F 02 1.,82F 02 9.83E 01 97
93 NP 5.99F 03 2.81E 03 1.30E 03 7.13FE 02 4,34E 02 1.978 02 1.07E 02 93
94 pU 6.39E 03 2.98E 03 1.38F 03 7.57E 02 4.61E 02 2.09E 02 1.13E 02 Iy
95 AN 6.85g 03 3.16F 03 1,478 03 8,04E 02 4,90FE 02 2,23FE 02 1.21E 02 95
96 cn 7.31F 03 3.34E 03 1.S6E 03 B8.53F 02 5.20E 02 2.37E 02 1.29F 02 94
97 BK 7.59 03 3.51F 03 1.64E 03 B8.99E 02 S5.48E 02 2.50F 02 1.36E 02 97
98 CF 8.00E 03 3.70F 03 1.73E 03 9.49F 02 5,79E 02 2.64E 02 1.44E 0?2 93
99 ES 3.89E 03 1.82E 03 1.00E 03 6.12E 02 2,807 0Z 1.52F 02 99
100 rn 4.CRE 03 1.918 031 1,.05E 03 6.41E 02 2,.93E 0?2 1.60F 02 100
101 AD 4.27F 03 2.00E 03 1.10E 03 6.74E 02 3.09E 02 1.68FE 02 101

TC
RU

R K
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Table 10 (continued)

(h) Lﬁz.l s(L3N4,s) X ray

39

Y

ZR
NB
MO
TC
R’U

RH
AG
CcD
IN
SN
SB
TE

XE

Photon energy (keV)

1.00 2.00 3.00 4,00 5.00 6. 00 8.00 10.00
2.49E 01 1.18E 01 K,.46% 00 3,93F 00 1.77F 00 9.41E-01
6.99E 01 3.31F 01 1.82E 01 1.11E 01 S5.00F 00 2.67% 00
1.63E 02 7.78E 01 4.32E 01 2.65E 01 1.20E 01 6.47% 00
2.60FE 02 1.24E 02 6.91F 01 4.24EFE 01 1,93F 01 1.04E 01
3.29g 02 1.84®m 02 1,03E 02 6.32E 01 2.89F 01 1.56F 0%
4.61F 02 2.61E 02 1,u46F 02 B8.98E 01 4,312 0% 2.22E 01

3.59E 02 2,00E 02 1,24E 02 S.68F 01 13.07E 01
4.90F 02 2.74B 02 1.69E 02 7.81E 01 4.23E 01
6.18E 02 3,46F 02 2,14E 02 9,.90FE 01 5.37% 01
T7.74E 02 4.,36F 02 2.70E 02 1,25E 02 6.78F 01
8.09E 02 S.U0E 02 3,34E 02 1.55E 02 B.44E M
9.07F 02 6.01E 02 3.66FE 02 1.66E 02 8.82E 01
7.36F 02 U4.52E 02 2.05E 02 1.09%8 02

8.80% 02 5.46E 02 2.48E 02 1.33FE 02

9.50F 02 6.48F 02 2.94F 02 1.58E 02

1.04E 03 7.67E 02 3.50E 02 1.89% 02

9.03E 02 W.16E 02 2.24% 02

1.05E 03 4.89F 02 2.64E 02

1.12E 03 5.79E 02 3.12E 02

1.16E 03 6.50E 02 3.51E 02

1.30E 03 7.43E 02 4.02% 02

8.44F 02 8.59E 02

9.,47E 02 5.19% 02

1.06E 03 5.81F 02

1.07E 03 6.57E 02

1.19E 03 7.36E 02

1.24E 03 8.24F% 02

1.40F 03 9.24E 02

1.02E 03

1.13F 03

1. 138 03

1.24% 03

1.27% 03

1.43% 03

1.57% 03

19

40
41
42
43
Y

45

47
49
49

50
51
52
53
54

55
56
57
58
59

60
61
62
63
hli

65
6k
67

63 F

63

70
71
72
73

ZR

™
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Table 10 (continued)

(h) LBy ,15(L3Nyg,s) x ray

Photon energy (keV)

2 20.00 30.00 40.00 50.00 60.00 80.00 100.00 200,00
43 TC 2.20E 00

44 RU 3.15E 00

45 RH 4.35F 00

46 PD 6.02E 00

47 AG 7.65F 00

48 cn 9.71E 00

49 IN 1.21E 01

50 SN 1.16F 01

51 58 1.45E 01 4.30F 00

52 TF 1.77E 01 S.27E 0C

53 1 2.12F 01 6.34F 00

54 XE 2.55E 01 7.62F 00

55 CS 3.05E 01 9.13F 0C

56 BA 3.61E 01 1.03% 01

57 LA 4.32F 01 1.30% 01

58 CE 4.88E 01 1.48F 01 6.26F 00

59 PR 5.62F 01 1.71E 01 7.24E 00

60 ND 6.47E 01 1.97E 01 8.40E 00

61 P 7.34F 01 2.25F 01 9.S57E 00

62 su 8.28F 01 2.54E 01 1.08% 01

63 EU 9.38E 01 2.8HE 01 1.23E 01

64 GD 1.06E 02 3.26E 01 1,40® 01 7.208 00

65 TB 1.19E 02 3,68% 01 1.58E 01 8.15E 00

66 DY 1.35E 02 4.17E 01 1.79F 01 9.26E 00

67 HO 1.50F 02 4.65E 01 2.00E 01 1.C4F O1

68 FR 1.68F 02 S.22F 01 2.25E 01 1.17e 01

69 THM 1.85E 02 S5.78F 01 2.49E 01 1.29F 01

70 YR 2.05F 02 6.42F 01 2.77E 01 1.44E 01 A.39F 00

71 LU 2.28E 02 7.13F 01 3.08FE 01 1.60E 01 9.31F 00

72 HF 2.54E 02 7.98E 01 3.45% 01 1.79E 01 1.05% 01

73 TA 2.84F 02 8,96F 01 3.88E 01 2.02F 01 1.18E 01

74 W 3.16F 02 9,98E 01 4.33E 01 2.25F 01 1.32E 0%

75 RE 3.60E 02 1.15F 02 5.04E 01 2.64F 01 1.S55E 01

76 0S 4,10F 02 1.32E 02 S.86E 01 3.09FR 01 1.83F N

77 IR 4.63E 02 1.52E 02 6.778 01 3.60F 01 2.74% 01

78 PT 5.17E 02 1.71E 02 7.68E 01 U4.11E 01 2.46E 01

79 AU 5.75E 02 1.91E 02 8.63E 01 4.63FE 01 2,78E 01 1,247 01

80 HG 6.36E 02 2.13E 02 9.64E 01 S.19E 01 3,128 01 1.39%7 01

81 TL 6.98E 02 2.34R 02 1.06E 02 5.74F 01 3.46E 01 1.55F 01

82 PB 7.62E 02 2.56F 02 1.17E 02 6.30E 01 3.80F 01 1.71F 01

83 BI 8.25E 02 2.73E 02 1.27F 02 6.,86E 01 4,14F 01 1,.86F 01

84 PO 8.95E 02 3.01B 02 1.,38R N2 7.47E 01 4,51F 01 2.03EF 01

85 AT 9.71E 02 3,29F 02 1.51E 02 8.18E 01 4,95FE 01 2.23F 01

86 RN 1.04F 03 3.54F 02 1.62E 02 8,81F 01 5.33% 01 2,40E O1

87 FR 1.172F 03 3.83E 02 1.76E 02 9.54E €1 S5.78E 01 2.61E 01 1.41F 01
88 RA 1.21F 03 4,138 02 1.,90E 02 1.03E 02 6.26% 01 2.83E 01 1.53F 01
89 AC 1.29E 03 4.45F 02 2.05E 02 1,11F 02 6.76% 01 3.06E 01 1.65E 01
90 TH 1.15F 03 4.76E 02 2.19E 02 1.20FE 02 7.25% 01 3.288 01 1.77E 01
91 pA 1.T4E 03 5,248 02 2.42F 02 1,.32F 02 8,028 01 3.64E 01 1.97F 01
92 U 1.23E 03 5.70E 02 2.63FE 02 1,447 0?2 8.74E 01 3,97 01 2.15F 01
93 NP 1.32E 03 6.20E 02 2.87FE 02 1.57FE 02 9.56E 01 4.35E 01 2.35E 01
94 PN 1.42E 03 6.61E 02 3.07rE 02 1.68E 02 1.02F 02 4,648 01 2.52F 01
95 aM 1.53F 03 7.04E 02 3.27R 02 1,79F 02 1.09E 02 4.96F 01 2.69E 01
96 CM 1.64F 03 7.51E 02 3.49F 02 1,92E 02 1.17E 02 5S.32F 01 ‘'« 89E 01
97 BK 1.72E 03 7.G4E 02 3.70R 02 2.03F 02 1.24E 02 S.64F 01 3.06F 01
98 CF 1.82E 03 A.40FE 02 3.93E 02 2,16F 02 1.32% 02 6.C1F 01 3.26E 01
99 %S 8.89E 02 4.17F 02 2,29E 02 1,407 02 6.40F 01 3.48F 01
100 £ 9,39E 02 #.392 02 2.41E 0?2 1,477 02 6.75F 01 3,67F 01
101 4D 9.A8E 02 #.63F 02 2.55F 02 1.56% %2 7.158 01 3.89E 01
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Table 10 (continued)

(1) LY(L3M,) x ray

Photon energy (keV)

z 1.00 2.00 3.00 4.00 5.00 6.00 R. 00 10.00 7

12 15 2.83E 01 12 %6
13 AL 2.50F 01 13 AL
14 sI 1.73F 01 14 5T
15 p 1.87E 01 2.88F 00 15 p

16 S 2.04E 01 3.1SF 00 To S

17 ct 2.80E 01  3.74E 00 17 €1
18 AR 2.77E 01 4.35E 0C 1.42E 00 13 1o
19 K 3.99F 01 6.38F 00 2.08E 00 1

20 ca 5.49F 01 B8.79E 00 2.898 00 1.29E 00 20 Ca
21 sc 7.64E 01 1.23E 01 4.06E 00 1.82F 00 21 s¢
22 11 9.94E 01 1.62E 01 5.34E 00 2.40F 00 22 7T
23 v 1.42F 02 2.34E 01 7.75E 00 J.48E 00 1.86% 00 21y

24 CR 1.64F 02 2.74E 01 S.11E 00 4.C9E 00 2.18E 00 24 CR
25 N 2.28E 02 3.82E 01 1.28E N1 S5.76F 00 3.08% 00 1.8uE 0D 25 N
26 FE 2.62F 02 4.56F 01 1.53E 01 6.91F 00 3.70E 00 2.21F 00 26 FE
27 co 3.08E 02 5.45F 01 1.83E 01 9.31E 00 4.45E 00 2.66E 0U 27 ro
28 NT 3.28F 02 6.61F 01 2.26E 01 1.01E 01 5,44F 00 3.25E 00 1.43E 90 24 NI
29 cu 3.84E 02 7.60% 01 2.58E 01 1.17% 01 6.31E 00 3.77F 00 1.66F 00 27 ¢
30 2N 3.68E 01 2.97F 01 1.36% 01 7.308E 00 4.37€ 00 1.9JF 00 1) 7N
31 Ga 9.81E 01 3.38E 01 1.55E 01 8.32F 00 4.99FE 00 2.21F 00 1.16F 00 31 64
32 GE 1.22B 02 4,228 01 1.94E 01 1.05E 01 A.28F 00 2.78E 00 1.47E 0 32 6F
33 S 1.39F 02 4.87E 01 2,248 01 1,212 01 7.30F 00 3.24% 00 1.71% 00 11 as
34 sE 1.68E 02 5.94E 071 2.74E 01 1.49E 01 8.90E 00 3.98F 00 2.11F 00 I St
35 BR 2.03E 02 7.19F 01 3.34F 01 1.81E 01 1.09% 01 4.875 00 2.58% 00 35 R
36 KR 2.42E 02 8.63FE 01 4.02F 01 2.19F 01 1.33E 01 5.92F 00 3.147 00 3% KR
37 BB 2.51E 72 1.02F 02 4.7AF 01 2.61% 01 1,58E 01 7.078 00 3.76F 00 37 RB
38 SR 2.70E 02 1.20E 02 5.64F 01 3.09% 01 1.87E 01 8,407 00 4.u7r A0 13 sk
39 ¢ 1.39E 02 6.55E 01 3.60E 01 2.19E 01 GS.83E 00 5.24F 00 39 ¥

40 ZR 1.66E 02 T7.87E 01 4.34E 01 2.64FE 01 1.19F 01 %.36% 00 49 7R
41 N8 1.998 02 9.49E 01 5.27F 01 3,237 03 1.47F 01 7,99F 00 41 N3
42 M0 2.31F 02 1,118 02 6.16E 01 3.73E 01 1.72F 01 9.29E 00 42 1o
43 TC 2.29% 07 1.28E 02 7.15F 01 G4.40E 01 2.01F 01 1.C97 01 43 1C
44 RU 2.61E 02 1.49F 02 B.25F 01 5.09F 01 2.33E 01 1.26F 01 Buan
45 RH 1.69% 02 9.44F 01 5.83E 01 2.68F 01 1.457 01 us pH
46 PD 1.93E 02 1.08% 02 6.67F 01 3.07F 01 1.A7% 01 46 PD
47 a6 2.13F 02 1.22F 02 7.50F 01 3.49E 01 1.°9% 01 47 aG
48 €D 2.510 02 1.41E 02 8,758 O1 4.05E 01 2.20% 01 49 cp
49 1IN 2.83F 02 1.63FE 02 1.01E 02 4.6TF 01 2.54F 01 47 1IN
50 SN 2.57E 02 1.71F 02 1.04E 02 4.71F 01 2,507 01 59 sS4
51 sB 1.97F 02 1.21E 02 S.49E 01 2.97° 01 51 58
52 TE 2.257 02 1,398 62 6.32E 01 3.37% 01 52 1E
53 1 2.3UF 02 1.60F 02 7.26F 01 3.90E 01 53 1

54 XE 2.48% 02 1.84F 02 8.40F 01 4.50C 01 54 XF
55 Cs 2.10E 02 9.67F 01 5.21% 01 5% €S
56 BA 2.37E 02 1.11E 02 5.97% 01 54 BA
57 LA 2.48F 02 1.28E 02 6.91% 01 57 LA
58 CE 2.637 02 1.47E 02 7.93% 01 59 CE
59 PR 2.94F 02 1.68E 02 9.07% 01 59 pn
60 ND 1.918 02 1.04% 02 60 ND
61 PN 2.16F 02 1,147 02 61 PH
62 SN 2.42E 02 1,337 07 62 51
63 EU 2,475 02 1.S1E 02 63 =u
64 GD 2.76F 02 1.717 02 64 GD
65 TB 2.89F 02 1.93n 02 65 7B
66 DY 30338 02 2.19F 02 56 DY
67 HC 2.45E 02 67 1O
68 ER 2.72F 02 68 FR
69 TM 2.74% 02 69 M
70 Y8 3.C67 02 70 ¥R
71 LU 3.158 02 71 LU
72 HF 3.53F 02 72 ur
73 TaA 3.6 02 AR
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Table 10 (continued)

(1) LYL3M,y) x ray

Photon energy (keV)
2 20.00 30.00 40.00 50.00 60.00 80.00 100.00 %
43 TC 1.53E 00 43
44 RU 1.78E 0O 44
45 RH 2.05E 00 45
46 PD 2.37F 00 46
47 AG 2.70F 00 u7
48 CD 3.15F 00 443
49 1IN 3.65E 00 49
50 SN 3.29E 00 ]
51 SB 3.89E 00 1.15F 0OC 51
52 TE 4.52F 00 1.34E 00 57
5371 5.24E 00 1.56F 00 53
54 XE 6.11F 00 1.83E 00 54
55 €S 7.08E 00 2.12F 00 55
56 Ba 8.17E 00 2.46F 00 56
57 LA 3.54F 00 2.88F 00 57
58 CE 1.10E 01 3.34F 00 1.428 00 58
59 PR 1.27F 01 3.85%E 00 1.64% 00 59
60 ND 1.47E 01 4,47E 00 1.90E 00 a0
61 PM 1.67F 01 5.11E 00 2.1R% 00 61
62 SM 1.89F 01 5.81FE 00 2.48F 00 n?
63 EU 2.16F 01 6.64E 00 2.84E 00 ~3
64 GD 2.45F 01 7.55F 00 3.23F 00 1.67F 00 a4
65 TB 2.79F 01 B8.63E 00 3.70E 00 1.91F 00 %)
66 DY 3.19E 01 9.90F 00 4.25E 00 2.20E 00 64
67 HO 3.59F 0% 1.12F 01 4.80E 00 2.49F 00 A7
68 ER 4.03F 01 1.26E 01 S.42°FP 00 2.80F 00 n3
69 THM 4.50F CY 1,.40E 01 6.05F 00 3.13F 00 67
70 YB 5.05F 01 1.5RE 01 6.82F 00 3.54% 00 2.06F 00 70
71 L0 5.65F 01 1.77E 01 7.65E 0OC 3.97F 00 2.31F 00 71
72 HF 6.29F 01 1.98F 01 B8.55E 00 4.44F 90 2,59F 00 72
73 TA 7.07E 01 2.23E 01 9.64E 00 S5.01E 00 2.93% 00 73
T4 W 7.89E 01 2.,49E 01 1.,08E 01 5.62E 00 3,28F 00 T4
75 RF 9.01E 01 2.87E 01 1.26% 01 6.6CF 00 3.88F 00 15
76 0S 1.03F 02 3.32F 01 1.47E 01 7.75E 00 4.59F 00 T4
77 IR 1.17E 02 3.,82F 01 1.70E 01 9.06E 00 5.39E 00 77
78 PT 1.31F 02 4.34F 01 1.95E 01 1.C4k 01 6.24E 00 73
79 AU 1.47F 02 4.RBE 01 2.20E 01 1.18F 01 7.09P 00 3.15% 00 T
80 HG 1.64E 02 5S5.47E 01 2.48E 01 1,.38E 01 8.03% 00 3.%9F 00 R
81 TL 1.81FE 02 6.06F 01 2.75E 01 1,497 01 A,95E 00 4,01E 00 31
82 PR 1.99E 02 6.69E 01 3.05F 01 1.65E 01 9.93E 00 4,46E 00 32
83 BI 2.17F 02 7.30F 01 3.34E 01 1.R80F 01 1,09F 01 4,89F 00 13
84 PO 2.37E 02 7.,99E 01 3.65E 01 1.98E 01 1.20E 01 5.38E 00 R
85 AT 2.60F 02 B8.79E 01 W4.03E 01 2.19C 01 1.32E 01 5.97% 00 15
86 RN 2.,80F 02 9.53E 01 4.37E 01 2.37F 01 1.437 01 6,47F 00 36
87 FR 3.05E 02 1.08E 02 4.76F 01 2.59F 01 1.57F 01 7.08F 00 3.82F 00 37
88 RA 3.31E 02 1,13E 02 5,208 01 2.83E 0t 1,71E 01 7,.,79E 00 4.18F 00 83
89 AC 3.57E 02 1.23E 02 S.65E 01 3.CAF 01 1,87F 01 B8B.45F 0C 4.57E 00 89
90 TH 3.20F 02 1.33F 02 6.12E 01 3.337 01 2.02F 01 9.16%7 00 u4.95E 00 30
91 PA 3.22E 02 1.U7E 02 6.81F 01 3.72F 01 2.26E 01 1.02k 01 5.54T 00 M
92 U 3.48F 02 1.62FE 02 7.48F 01 4.08E 01 2.48E 01 1,13E 01 6.10E 00 92
93 NP 3.79F 02 1.78E 02 8.24FE 01 u4.51% 01 2.74F 01 1.25E 01 6.75E 00 913
94 pU 4.10E 02 1.91E 02 A.88E 01 U4.86E 01 2.968 01 1,34E 01 7.29E 00 94
95 AM 4.47F 02 2.06E 02 9.59F 01 5.25E 01 3.20% 01 1.45FE 01 7.88F 00 95
96 Cn™ 4.85F 02 2.22F 02 1.03E 02 5.66E 01 3.45F 01 1.57F 01 8.53F 00 95
97 BK S«13F 02 2.37E 02 1.11E 0?2 6.07E 01 3.70E 01 1.69E 01 9.15L 00 7
98 CF 5.49E 02 2.54E 02 1.19E 02 6.52E 01 3,98E 01 1,82% 01 9.86E 00 93
99 Fs 2.72E 02 1.,27E 02 7.01E 01 4.28F 01 1,96F 01 1.06E 01 93
100 FM 2.90E 02 1.36E 02 7.46L 01 4.56F 01 2,09F 01 1.,14E 01 100
101 MD 3.C09FE 02 1.45F 02 7.96F 01 4,87F 01 2,23F 01 1.22E O1 101
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X—ray Production Cross Sections
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3. TABLES AND GRAPHS OF X-RAY FLUORESCENCE CROSS SECTIONS
FOR SPECIFIC PHOTON SOURCES
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' In this section, fluorescence cross sections for the major X 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 Koy p and Laj p 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 Xaj, Kdl’z, XB1, Lal’z, LBy, LBy 15, and LY; x-ray lines.
Energies of sources are the weighted means of all characteristic
K x rays; for MoKa, monochromatization was assumed, and source energy is
the weighted mean of Ko) and Koy, 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,

(n E - n Ey)(8n E - n E3)

n o= T E1 - an Ep) (An E, - wn E3) n oy
(4n E - wn E3)(Wn E - n Ey)
t Gn By - in Ba) (in By - n Ep) 7 02
(An E - n E1)(An E - n Eyp)
+ (an Ey - n El)(ﬂf)’l Ey - on Ez) n o3 ,

provided o; > 0, > o3, that is, at energies greater than the X or I,

absorption edge, and, using a two-point linear function

n E - n By in Ep - n F

n o = 2 +
wm By - tn B 2 Y M E, - By

in oy

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
K binding energy refer only to initial ionization in the L shell and do
‘ not include contributions from K-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 Ol as 9.13 x 101!.

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. Ko and La fluorescence cross sections for specific photon sources in units of cm? /g

Excitation energles are weighted average energies of the K x-ray series of the sources, except for MoKa and 2% 'Am
Note Ko = Kay 5 and Lo = Lay 5

7 TiK =4 55 keV CrK =546 keV CoK =700 keV CuK =8 13 keV
Ka Lo Ka La Ko La Ko La

5B 2.,04E-02 1.158-02 5.178-03 3.19E~-03

6 C 6.66E-02 3.78F=-02 1.73E-02 1.07E-02

7N 2.03E-01 1.16E-01 5.37E-02 3.3AE-02

a 0 4.93E-01 2.848-01 1.33E-01 3.35E-02

9 F 1.05E 00 6.03F=-01 2.87F-01 1.818-01

10 NE 1.96E 00 1.14% 00 5.45E-01 3.46%-01

11 NA 3.36E 00 1.98E 00 9.50%-01 6.07E-01

12 MG 5.76E 00 3,42E 00 1.66E 00 1.06E 00

13 AL 8.96E 00 5.35E 00 2.62F 00 1.69E 0O

14 ST 1.42E 01 8.55% 00 4,.22E 00 2.74E 00

15 p 2.04E 01 1.23% 01 5. 142 00 4.01E 00

16 S 2.99E 01 1.338 0 9.17E 00 6.01E 00

17 CL 4.01F 01 2.478 01 1.25E 01 8.22E 00

19 AR 5.19% 01 3.21" 01 1.64E 01 1.08F 01

19 K 7.41E 01 4.61E O 2.37E 01 1.58% 01

20 CA 3.78E 01 65.15E 01 3,19EF 01 2.13F 01

21 sC 1.16E 02 2.15E~-02 T.40F 01 1. 29E-02 3.86E 01 6.41F-03 2.59E 01 4,21E-03
22 TI 5.99%-02 9.137 01 31.59E-02 4.R2EF 01 1.78E-02 3.24E 01 1.17F-02
23 Vv 1.33E-01 7.917-02 5.94F 01 3.91E-02 4.02E 01 2.56E-02
24 CR 2.33%~01 1.42E-01 7.538 01 7.03E-02 5.15E 01 4.60E-02
25 MN 3.708-01 2,22E-01 3,05% 01 1.09E-01 6.23F 01 T7.165-02
26 FE 5.439F-01 3.29E-01 1.62E-01 7.65E 01 1.06E-01
27 CO 7.50E-01 4,49%-01 2.22E-01 8,.88E 01 1.45F-01
28 NI 1.08E 00 6., 45E-01 3.193E-01 2.08F-01
29 CcuU 1.36F 00 8.19F-01 4.05E-01 2.64F-01
30 ZN 1.6%8E 00 3.98E-01 4.95E-01 3.23E-01
31 GA 1.92E 00 1.16% 00 5.73E-01 3.74E-01
32 GE 2.44E 00 1.47F 00 7.31E-01 4.78E-01
33 AS 2.83F 00 t.73% 00 8.64E-01 5.65F-01
34 SF 3.46E 00 2,09E 00 1.04E 00 6.81E-01
35 BR 4,28E 00 2.59F 00 1.29E 00 B.47E~-01
36 KR 5.04E 00 3.05E 00 1.53E 00 1.00E 00
37 RB 5.02% 00 3.66F 00 1.83E 00 1.20E 00
38 SR 7.07F 00 4.30E 00 2.16E 00 1.42E 00
39 ¥ 8.25E 00 5,038 00 2.54F 00 1.67E 00
40 ZR 9.74E 00 5.96E 00 3.01E 00 1.98% 00
41 NP 1.17E 01 7.18E 00 3.66F 00 2.42E 00
42 MO 1.33E 01 3.21E 00 4,198 00 2,78F 00
43 TC 1.50F 01 9.29F 00 4.76F 00 3.16E 00
44 RU 1.70% 01 1.06% 01 5.41FE 00 3.60E 00
45 RH 1.91E 01 1.198 01 6.10E 00 4.06F 00
46 PD 2.108 01 1.302 01 6.72E 00 4,488 00
47 AG 2.35E 01 1.46E 01 7.53F 00 5.03E 00
48 CDh 2,59 01 1.A1E 01 8.35E 00 5.57E 00
49 IN 2.90FE 01 1.818 01 9.39E 00 6.28F 00
50 SN 2.94E 01 1.82E 01 9.24F 00 6.09F 00
51 SB 3.02E 01 2.05EF 01 1.05F 01 6.91F 00
52 TE 2.98E 01 2,247 01 1. 14E 01 7.57E 00
53 I 2.55E 01 1.31E 01 8.69E 00
54 XF 2.%31F8 01 1.46F 01 9.66E 00
55 CS 2.83F% 01 1.64F 01 1.09r 01
56 BA 2.83F 01 1.80F 01 1.20E 01
ST LA 2.03€E 01 1.36F 01
58 CE 2.29E 01 1.54E 01
59 PR 2.56E 01 1.73F 01
60 ND 2.56% 01 1.91% 01
61 PM 2.59F 01 2.11E 01
62 SM 2.80F 01 2.28F 01
63 EU 2.52F M
64 GD 2.45E 01
65 TR 2.508 01

66 DY 2.76F 01
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Table 11 (continued)

p MoKa = 17.44 keV AgK =22.5 keV DyK =47.0keV 241Am =59 54 keV
Ka La Ka La Ka Lo Ka La
LI 2.62E~0u 1. 128-04 9,.57E-08 4,31E-06
6 C 9.07E-04 3.93P-04 3.41E-05 1.54E-05%
7N 2.93E-03 1.28E~-03 1. 13E-04 5.13E-05
8 0 7.47E-03 3.298-03 2.95E-04 1.35E-04
g P 1.66E-02 7.37€-03 6.74E-04 3.09R~-04
10 NE 3.25F-02 1.45FE-02 1.35E-03 6.22E-04
11 KA 5.84E-02 2.628-02 2,.48E-01) 1.152-03
12 MG 1.04E-01 4,.72E-02 4.53E-03 2.10E-013
13 AL 1.70E-01 7.70E-02 7.50E-03 3.50E-03
14 ST 2.80E-01 1.28F-01 1.27E-02 5.93E-03
isp 4.19E-01 1.92E-01 1.938=02 9.06E-03
16 S 6.41E-01 2.96E-01 3.01E-02 1.428-02
17 CL 8.94E-01 4.,15E-01 4,27E-02 2.02E-02
40 an L] AT AN - - - "~ - - -—- -
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Table 11 (continued)

7 MoKa = 17.44 keV AgK =22.5 keV DyK =47.0 keV 241Am =59.54 keV
Ko La Ka La Ka Lo Ka La
70 ¥B 5.80F 00 2.82E 00 3.32E-01 1.65E-01
71 LU 6.30E 00 3.07E 00 3.61E~01 1.79E-01
72 HF 6.83E 00 3.33% 00 3.93E-01 1.958-01
73 TA 7.458 00 3.64E 00 4,32E-01 2.14E-01
T4 W 8.078 00 3.94E 00 4,.70E-01 2.34E-01
75 RE 8.96F 00 4. 412 00 5.37E-01 2,69E-01
76 0S 9.83E 00 4.87% 00 6.08E-01 3.07R-01
77 IR 1.08E 01 5.41% 00 6.91E-01 3.52E-01
78 PT 1.18% 01 5.93% 00 7.70E-01 3.94E~01
79 AU 1.287 01 6.48E 00 8.52E-01 4.38E~-01
80 HG 1.38E 01 6.99F 00 9.29E-01 4,79E-01
81 TL 1.478 01 7.48% 00 1.00EF 00 5.17E~01
82 PR 1.57% 01 8.00% 00 1.08F 00 5.57E~01
83 BI 1.678 01 8.53E 00 1.15E 00 5.97E~01
a4 PO 1.798 01 9.17% 00 1.24E 00 6.45F~01
85 AT 1.598 01 9.RRE 00 1.35E 00 7.00E~01
86 RN 1.54F 01 9.91E 00 1.35E 00 7.05E~01
87 PR 1.598 01 1.06E 01 1.45E 00 7.55E-01
88 RA 1.63% 01 1.118 01 1.53% 00 8. 00E~01
89 AC 1.79E 01 1.18E 01 1.64E 00 8.54E~01
90 TH 1.88E 01 1.23E 01 1.70E 00 8.90E~01
91 pPA 2.01E 01 1.34E 01 1.88E 00 9,81E~01
92 U 2.09% 01 1.40F 01 1.97E 00 1.03E 00
93 NP 1.33% 01 2.14% 00 1.12E 00
94 pu 1.31E 01 2.25E 00 1.18F 00
95 AM 1.22E 01 2.36E 00 1.24F 00
96 CHM 1.27F 01 2.45E 00 1.29E 00
97 BK 1.33E 01 2.57E 00 1.35E 00
98 CF 1.41F 01 2.71E 00 1.43E 00
99 ES 1.46E 01 2.82E 00 1.48F 00
100 FM 1.55E 01 2.96E 00 1.56F 00
101 ™MD 1.59E 01 3.04E 00 1.60F 00
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Exuitation encrgies are weighted average energies of the A x ray scrics of the sources except for MoAa ind 241Am
Notwha~Aay , md/a-7a;,

mOoO zND

NF
NA
MG
At
ST

See Figs 26 to 33 for graphuc representation

TIK 4 55keV (1R — 546 keV Coh =700 keV Cuh — 813 keV
Aa la Aa la Aa la Aa la

I.66E-01 2.067-01 9.28E-02 S.72E-02
1.3 0C 7.53F-01 J.U44F-01 2.14F-01
4.73F CC 2.70F 00 1.25F 00 7.R82E-01
1.31F 01 7.55%F 0C 3.53E 00 2.22E 00
3.31F C1 1.92E 01 9.04F 00 5.72E 00
6.56F G1 3.83° 01 1.R2E 01 1.16E 01
1.28E 02 7.55% 01 3.63E 01 2.32F 01
2.32F 02 1.3°F 0/ 6.69E 01 4.30E 01
4.01F 02 2.408 02 1.17E 02 7.57% 01
6.62k G2 3.998 02 1.97F 02 1.28E 02
1.05F 03 6.35F 02 3.16E 02 2.06E 02
1.59F 03 9,730 02 4.88% 02 3.20F 02
2.3€F G3 1.45F 03 7.35F 02 4.R4E 02
3.44F G3 2,13E 03 1.09F 03 7.19F 02
4.81E 03 2.99% 03 1.54F 03 1.02E 03
6.51F 03 4,09F 03 2.12E 03 1.42E 03

8.63F 03 1.61E 00 5.52F 03 9.63F-01 2.88F 03 4.79E-01 1.93F 03 3.14F-01

4,77 CO T.26E 03 ?.45F 00 3.84F 03 1.42F 00 2.58F (3 S.30r-01

1.12E C1 6.69T 00 5. 03F 03 3.31E 00 3.40E 03 2,177 00

2.06% C1 1.73E 01 6.50E 03 6.07F 00 4.45E 03 3.97E 00

3.38E C1 2.02E 01 8.725F 03 9.99E 00 S5.68E 03 6.53F 00

5.09E €1 31.15E 01 1.51E 01 7.09E 03 9.84F 00

7.34F 01 4.40% 01 2.17E O1 8.69E 03 1.42F 01

1.05% C2 6.2RF 01 3.11F7 01 2.03%7 01

1. 44E 02 8.64F 01 4,278 01 2.79F 01

1.80E €2 1.08E 02 5.37g 01 3.51F 01

2.23E C2 1.34F 02 b.6UF 01 4,33L 01

2.94E C2 1.77F 02 8.81E 01 5.76F 01

3.58E (2 2.1AF 02 1.07E 02 7.03F 01

4.53F (2 2.74F 02 1.36F 02 8.93E 01

S.68E C2 J.44F 02 1.72E 02 1.12E 02

7.01E C2 4.25E 02 2.13F7 02 1.40% 02

8.5uF (2 5.19F 02 Z2.60E 02 1.71F 02

1.03F 03 6.26F 02 3.15E 02 ?.07E 02

1.22F C3 T.u3r 02 3.74E 02 2.47EFE 02

1.48F €3 9.03F 02 4.56F 02 3.01L 02

1.80F C3 1.11F 03 5.64E 02 3.74E 02

2.12F 03 1.31F 013 6.68E 02 4.43E 02

2.47 C3 1.53F 03 7.82E 02 S5.197 02

2.86F C3 1.77E 03 9,09F 02 6.04E 02

3.27F C3 2.03F 03 1.04E 03 6.93F 02

3.72F C3 2.30E 03 1.19E 03 7.91E 02

4.20F C3 2.61F 03 1.35F 03 9,.00F 02

4.83F €3 3.01E 03 1.56E 03 1.04E 03

5.53F €3 3.46F 03 1.79E 03 1.20F 03

5.80F 03 3.59E 03 1.82E 03 1.20E 03

6.10F C3 4,157 03 2.11F 03 1.40F 03

6.32F 03 4,.74E 03 ZJU43E 03 1.60E 03

5.38E 03 2.76E 03 1.83E 03

6.13F 03 3.17E 03 2.117 03

6.36E 03 3.63E 03 2.41F 03

6.57F 013 4, 10F 03 2.74E 03

4.68E 03 3.147 03

€.33F 03 31.59E 03

6.00E 03 4.06F 03

6.13F 03 4.59E 03

6.31E 03 5.14E 03

6.98F 03 5.70F 03

6.37E 03

6.39F 03

6.59F 03

7.45F 03
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Table 12 (continued)

MoKa = 17.44 keV AgK =22.5 keV DyK =47.0 keV 241Am = 59 54 keV

‘ Ka La Ka La Ka La Ka La
5 B 4.70E-03 2,028-03 1.72E-04 7.73E-05

6 C 1.81F~02 7.83F-03 6.79E-04 3.0RE-04

7 N 6.81E-02 2.97r-02 2.63F-03 1.19F-03

8 0 1.99F-01 8.73E~-02 7.85E-03 1.59E-03

9 F 5.25E-01 2.33F-01 2. 13F-02 9.76E~-03

10 NE 1.0SF 00 4,86F-01 4.52F-02 2.08E-02

11 NA 2.23F 00 1.00E 00 9.45F-02 4.38F~02

12 MG 4,22E 00 1.90F 00 1.83E-01 8.50E-02

13 aL 7.59F CC 3.U5E 00 3.36F-01 1.57E-01

14 SI 1.31F C1 5.97E 00 5.90E-01 2.76E-01

15 P 2.15F 01 9.R89E 00 9.91F-01 4.66E-01

16 S 3.41F 01 1.59F 01 1.608 00 7.55E~01

17 CL S.26F C1 2.44F 01 2.52F 00 1.19% 00

12 AR 7.97E 01 3.72F 01 3.88F 00 1.84F 00

19 K 1.16F 02 S.44E 01 5.74EF 00 2.74E 00

20 CA 1.63F 02 7.70E 01 8.24% 00 3.94E 00

21 sc 2.27E 02 2.67E-C2 1.08F 02 1. 79E-02 1.17F 01 2.25E-03 5.60E 00 1.15E-03
22 T1 3.09F 02 1.08E-C1 1.47E 02 5.29E-02 1.61F 01 6.65E-03 7.76EF 00 3.41F-03
23 v 4. 14F 02 2.49F-01 1.98E 02 1.21E-01 2.20F8 0 1.50E-02 1.06F 01 7.66E-03
24 CR 5.52E 02 4.56F=C1 2.65E 02 2.22E-01 2.98% 01 2.74E-02 1.44E 0 1.40E8~02
25 MN 7.16E 02 T.45E-01 3.467 02 3.61E-01 3.93E 01 4, 45E-02 1.91E 01 2.26E-02
26 FF 9.12E 02 1.128 CO 4. 43% 02 5.43F-01 5.09F 01 6.68E-02 2.48E 01 3.40E-02
27 ¢ 1.15E 03 1.61F CC 5.6CE 02 7.81F-01 6.51F 01 9.59E-02 3.19€ 01 4.87E-02
28 NT 1.42F 03 2.28F CO 6.98F 02 1. 10F 00 R.20E 01 1.34E-01 4,03E 01 6.78E~-02
7?9 CU 1.75F 03 3.12E €O 8.63E 02 1.50E 00 1.03F 02 1.81F-01 5.05E 01 9,178-02
30 Z¥N Z.12F 03 3.93% €O 1.05F 03 1.89E 00 1.26E 02 2.29E-01 6.23F 01 1.16E-01
31 Gh 2.53F C3 4.80E CO 1.26F 03 2.30E 00 1.53F 02 2.74E=-01 7.56E 01 1.38E~01
312 GF 2.97E 03 6.U6F CC 1.48F 03 3.11F 00 1.82F 02 3.76E-01 9.05E 01 1.90E-01
33 AS 3.44F 03 7.87F €0 1.72F 03 3.79E 00 2,158 02 4.56E-01 1.07F 02 2.31E-01
U S5F 3.97F 03 1.00E C1 2.00E 03 4.80E 00 2.51E 02 5.78F-01 1.26E 02 2.92E-01
35 PR 4.55F 03 1.26F 01 2.31F 03 6.04E 00 2.93% 02 7.25E-01 1.47E 02 3.66E~01
36 KR £.17F 03 1.578 C1 2.64F 03 7.54F 00 3.39F 02 9.09E-01 1.70E 02 4.60F~01
37 RP 5.83F 03 1.89F G 3.00E 03 8.86EF 00 3.88E 02 9.86E-01 1.96E 02 4.86E-01
3R SR 6.53F 03 2.33F C1 3.320 03 1.12E 01 4,428 02 1.32E 00 2.24E 02 6.66E-01
39 ¥ 7.2CF 03 2.79E C1 3.75F 03 1,33E 01 4,.98F 02 1.58E 00 2.52E 02 7.96E-01
4o 7K J.41E C1 4.18E 03 1.64% 01 5.63% 02 1.95F 00 2.86E 02 9,.80E-01
41 NB 4,358 01 4.63F 03 2.10E 01 6.29E 02 2.57E 00 3.21E 02 1.30E 00
42 MC 5« 18F C1 5.10F 03 2.51E 01 7.03F 02 3.07F 00 3.59€ n2 1.56E 00
43 TC 6.11F 01 5.58E 03 2.95F 01 7.78F 02 3.56E 00 3.99F 02 1.80E 00
44 RU 7.13E C1 6.07E 013 3. 4SE 01 8.58E 02 4,?20E 00 4.41E 02 2.13E 00
45 RH 8,20E C1 3.96% 01 9.45F% 02 4.80E 00 4.878 02 2.43E 00
46 Pr 9.41E 01 4.55E 01 1.04E 03 5.53F 00 5.35F 02 2.80E 00
47 AG 1.07% €2 5.19F 01 1.13E 03 6.29F 00 5.86F 02 3.18F 00
48 CC 1.25F C2 6.04% 01 1.23E 03 7.33E 00 6.40F 02 3.71E 00
49 IN 1.4UE 02 6.99E 01 1.34F 03 8.50F 00 6.96F 02 4.31E 00
50 SN 1.32E 02 6.16E 01 1.44E 03 6.72E 00 7.55E 02 3.29E 00
51 SR 1.55% (2 7.28F 01 1.55F 013 7.90E 00 8.16EF 02 1.86E 00
52 TE 1.80F C2 8.44F 01 1.677 03 9,24E 00 8.78E 02 4.52E 00
53 I 2.07E C2 9.73F 01 1.79E 03 1.06E 01 9.44E 02 5.20E 00
54 XF 2.40F (2 1.13F 02 1.92F 03 1.24F 01 1.018 03 6.07F 00
55 CS 2.76F C2 1.30E 02 2.05E 03 1.U4E 01 1.08E 03 7.04E 00
5¢ BA 3.15F (2 1.49F 02 2.198 03 1.65E 01 1.16E 03 3.09E 00
57 LA J.64E C2 1.73E 0?2 2.31F 03 1.93F 01 1.24% 03 9.50F 00
58 CF 4.19F €2 1.99F 02 2.45E 03 2.23F 0t 1.32€ 03 1.09E 01
59 PR 4.77% C2 2.27E 02 2.60F 03 2.55E 01 1.40F 03 1.25E 01
60 NT 5.46E 02 2.61F N2 2.758 03 2.95E 01 1.49%8 03 1.45E 01
61 PN 6.16F (2 2.95F 02 7.91F 03 3.3%9E 01 1.57E 03 1.65% 01
62 SHM 6.91E 2 1.32E 02 3.78F 01 1.66F 03 1.87€ 01
63 FU 7.80F C2 3.75E 02 4,29 01 1.75E 03 2.12E 01
6U GT 8.728 €2 4,20F 02 4.84F 01 1.84E 03 2.38E 01
6% TR 9.82F (2 U, T4F 02 S.47F 01 1.948 03 2.70E 01
66 DY 1.11F €3 5.34E 02 6.19E 01 2.04E 01 3.06E 01
67 HO 1.23F €3 5.94EF 02 6.91E 01 2.15E 01 3.42E 01
6R ER 1.37E 03 6.65F 02 7.78E 01 2.27E 03 3.A5E 01
69 TM 1.51F (3 7.3%F 02 8.58F 01 4.25E 01
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Table 12 (continued)
2 MoKa = 17.44 keV AgK =225 keV DyK =47.0keV 241Am = 59.54 keV
Ka La Ka La Ka La Ka La
70 YR 1.67E 03 8.11E 02 9.54¥F 01 4.73E 01
71 LU 1.838 C3 A.92F 02 1. 05 02 5.20E 01
72 HF 2.02E €3 9.87E 02 1. 17 02 5.78E 01
73 1A 2.24F ©3 1.09E 03 1.30E 02 6.44E 01
T4 0w 2.46E 03 1.20% 03 1.43E 02 7.13E 01
75 RF 2.77E (3 1.36E 03 1.66E 02 8.32E 01
76 0S 3.10F C3 1.54F% 03 1.92 02 9.71% 0%
77 IR 3.45E C3 1.73€ 03 2.21E 02 1.12E 02
78 PT 3.82E C3 1.92E 03 2.50E 02 1.28E 02
79 AU 4.20F C3 2.12F 03 2.79€ 02 1.43% 02
R0 HG 4.58E (3 2,33% 03 3.09F 02 1.60F 02
81 TL 4.99F C3 2.54E 03 3.39E 02 1.75E 02
82 PE 5. 39F 03 2.75F 03 3.70E 02 1.928 02
83 BI 5.79E C3 2.96F 03 4.00F 02 2.07E 02
84 PQ 6.21E 03 3.18E 03 4.31E 02 2.24F 02
85 AT 5.51F €3 3.438 03 4.68F 02 2.43E 02
86 RN 5.66F 03 3.65E 03 4.99E 02 2.60E 02
87 FR 9.87E 03 3.91F 03 5.37¢ 02 2.79E 02
88 RA 6.30F 03 4,18F 03 5.76F 02 3.00E 02
89 AC 6.758 C3 4.45E 03 6.17E 02 3.22E 02
90 TH 7.23E C3 4,73F 03 6.57E 02 3.43E 02
91 Pa 7.71E €3 5.15E 03 7.20F 02 3.76F 02
32 © 8.25F €3 5.55F 03 7.79€ 02 4,.07E 02
93 NP S.23E 03 8.43E 02 4,428 02
9u pU 5.20F 03 8.95E 02 4,698 02
95 AM 4.91F 03 9.51E 02 4,99 02
96 CH¥ 5.23% 03 1.01E 03 S.30E 02
97 BK 5.50F 03 1.06E 03 5.58F 02
a8 CF 5.82F 03 1.12€ 03 5.90E 02
99 ES 6.14E 03 1. 18E 03 6.23F 02
100 FN 6.47E 03 1.24E 03 6.53E 02
101 ML 6.80E 03 1.30E 03 6.86F 02
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X—ray Production Cross Sections

ORNL-DWG 77-21185

Ti K hy = 455 keV
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ORNL-DWG 77-21184

X—ray Production Cross Sections

Cr K hy = 546 keV
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X—ray Production Cross Sections
Co K hv
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X—ray Production Cross Sections
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ORNL-DWG 77-21182

Cu K hv = 813 keV
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ORNL-DWG 77-21181

X-ray Production Cross Sections
Mo Ka hv =  17.44 keV
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ORNL-DWG 77-21180

X—ray Production Cross Sections

Ag K hyv = 225 keV
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ORNL-DWG 77-21179

X—ray Production Cross Sections

Dy K hv = 470 keV
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X—ray Production Cross Sections

ORNL-DWG 77-21178

am hy = 596 keV
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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,

® TFluorescence and Coster-Kronig yields,

® TFluorescence and Coster-Kronig yields in condensed matter,
® TFractional fluorescence and hole-transfer yields,

® Effective fluorescence yields,

® Average L-shell fluorescence yield,

® Total L-shell fluorescence cross sections,

® [-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 v;, vy, and w3 (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 Lal,z x~-ray production cross section under proton

bombardment is given by

_ P P P
g , = ngLal’z (0L3 + 0L2f2’3 + 0L1F1’3) ’

P .. .
where o designates the partial cross sections for proton ionization.
7



Calculated from Eq 2 with radiative rates S from refs 4—8 for example Fg,, = Ska,/Sk r
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Table 13 Fractional radiative rates Fy; for K shell

z KL, KL 4 KM4 KM, 5 z KL3 KL, 5 KM, KM, 4
Kay Kay 5 KB, KBy 3 Kay Kay 5 KB, KBy 3

5 B 0.6667 11,0000 55 CS 0.5235 0.8067 1N.102 0. 1545

6 C 0.6680 11,0000 56 BA 0.5213 0.8043 0,102 N, 1550

7 N 0.6650 1.0000 57 LA 0.5200 0.8030 0.103 0. 1557

8 C N.6659 1.0000 58 CE 0.5187 0.8018 J. 103 0, 1594

9 F 0.6659 1.0000 59 PR 05173 0.8006 0.104 0. 1572
10 NE 0.6654 1.0000 60 ND C.5163 0.7997 0.104 N. 1579
11 NA 0.6661 1.0000 61 PM 0.5149 0.7984 0,105 0. 1535
12 MG 0.6645 1.0000 62 SN 0.5%38 0.7977 0.195 0. 1531
13 aL 0.6564 0.9868 0,0088 0.0132 63 EN 0.5127 0.7969 12.105 0. 1597
14 SI 0.6460 0.9714 0.0190 12.0286 64 GD 0.5113 0.7355% 0.11%6 0, 1601
15 p 0.6346 0.9549 0.0799 0.0451 65 TB 0.51CS 0.7952 0. 106 N. 1613
16 S 0.6232 0.9382 0.0411 0.0618 66 DY 0.5092 0.793% 1.106 0.1613
17 CcL 0.6115 C.9206 0.0528 0.0794 67 BO 0.5€81 0.7932 0.107 N, 1139
19 AR 0.9993 0.9019 00,0653 0.0932 68 FR 0.%5072 0.7979 0.107 0.1624
19 K 0.5925 0.8920 v.0718 0.1081 69 T™ 0.5059 0.7920 0.107 0.1678
20 CA 0.5868 0.3838 0.0773 0n.1163 70 YB 05050 0.7915 nN.10R N.1632
21 SC 0.58,0 0.88%19 0.0783 0.1179 71 LU 0.5032 0.7399 Y. 138 7.16135
22 T 0.5842 0.8807 0.0793 0.1194 72 HF 0.5024 0.7895 0,108 0.16138%
23 v N,5833 0.,8797 00,0799 0.1202 73 TA 0«.5011 0.7385 9.108 Ne 1642
24 CR 0.5345 0.8321 0.0783 0.1180 Ty W 0. 4998 C.T7475% V.108 0,16U5
25 MN 0.5817 0.8783 0.0807 0.1217 75 PF 0.4976 0.7R848 0,108 0. 1647
26 FE 0.5811 0.8779 0.0810 0.1221 76 0S N 4967 0.7343  0.109 0. 1549
27 Co 0.5805 0.8775 0.0812 0.122¢ 77 TR 0. 4957 C.7340 0.109 0. 1650
29 M 0.57¢9 0.8771 0.08%14 0.1229 78 pT 0. 4945 0.783%9 0,109 0. 1653
29 cu 0.56C7 0.8788 0.0802 0.1212 73 AN D0.4932 0,7430 0,109 0. 1657
30 7N 0.5788 0.8764 0.0813 0.1236 80 HG O 4918 0.737?0 0,109 0. 1638
31 Ga 0.5767 0.83712 0.0832 0.1257 31 TL 0o 49C5 0.7811 7.109 0.1661
32 GF 0.5738 0.8693 0.0847 0.1279 82 pPB 0. 4840 (L.7300 0.110 0. 1un1
33 AS 0.5709 0.8651 0.0860 0.1300 831 BI 0.4877 0.7791 0.110 N, 16n2
34 SE 0.5675 0.8603 0,03875 0.1323 84 PO 0. 4865 0.77RA 0,110 0.16R2
35 ER 0.5638 0.8559% 00,0830 0.1330 35 AT 0. 84845 0.7768 0.110 0. 1003
36 KR 0.5615 0.8527 0.088% 041337 86 RN 0., 4829 0.775%6 0110 ~. 1603
37 RB 0.5587 0.3489 0.0896 0.135%4 87 Fr 0. 4814 0,7745 0,110 V. 16H4
38 SR 0.5559 0.8452 0.0905 0.136R 8 RA J. 4801 0.7779 0,110 0. 1665
39 ¥ 0.5510 0.8381 0.0915% 0.1385 39 AC N. 4787 0.7731 ). 110 N, 16h)
40 ZR 0.5513 0.8394 0.092» 0.1401 90 TH 0. U771 C.7721 7.110 J. ThAL
41 NR 0.549% 0.836Y9 0.0935 9.1415 91 Pa N.u4760 0.7717  ~.111 0. 1659
42 MO 0.5474  0.9347 0.0945 92.1430 92 1 O, 47Uy 0.77C7 .11 0.16173
43 TC 0.54%1 0.8313 0.0953 0.1443 93 NP 0.4730 0.7700 N1 N, 1873
44 QU 0.5430 0.8237 0.0961 0.1455 94 py Vad716 0.7695 0.111 0. 1073
45 FH 0.5422 0.8273 0.09%8 0.1466 95 AM 0.U4hGG (.7t 85 o111 0.1673
46 FD 0.54C3 0.8261 0.097> 0.1477 9 CH4 0. 46%7  0.7691 0.111 N, 1673
47 AG 0.531% 0.8244 0.0392 0.14387 97 BX DJUfF71  (.7671% 2.111% D. 1t Ty
48 CD rf.5362 0.8214 0.0988 G. 14945 a8 CF 0. 4660 0.7670 0.111 0, 1€ 74
49 1IN 0.5348 0.8198 0.0994 0.1505 99 LS Job44 D.T70HAT N1 NJ1FTY
50 SN 0.5329 0.8177 0.1007 0.1513 100 F1 Dad€29 0,7,487 N, 112 N 1674
51 SB 0.5309 (.3153 0.1)07 92,1521 101 ~¢p D U615  0.7553 0.112 0, 1675
52 TF 0.5282 0.3119 J.107 0,152%3 102 V) GedH98  N.T7Ruy D.112 Nn,1675
53 1 0.52F5 0.809%Y V.101 0. 1234 1Ny 12 004587 L.7HB44 N.112 Y. 1675
S4 Xw 0.5¢51 0.8 2.10° 0. 1540 170 Ve d™€ 9 0.76133 0.112 ). 1675
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Table 14 Fractional radiative rates F,, for L subshells

Calculated from Eq 2 with radiative rates S from refs 4 8 forexample Fro, =S;4,/5L, R
Note Frq, , =1 113 F1 4 independent of atomic number Z

1 M3

L0y 3

1,M,

LN,

1 3M;

L3Ny 5

1M,

VA INTEE) 18, L7s LB, Ly, Lay LBs 1s 12 z
10 NF 1.000 10 NE
17 NA 1.000 1.000 11 NA
12 MG 1.000 1.000 12 MG
13 AL 0.899 0.06613 1.000 13 AL
1 SsI 0.672 0.2160 1.000 14 sSI
15 P C.uu1 0.3688 1.000 15 p
16 S 0.278 0.475% 1.000 16 S
17 CL 0.182 0.540C 1.000 17 CL
18 AR 0.121 0.5787 1.000 18 AR
19 K 0.088 0.6013 0.95 19 X
20 CA €C.C67 0.614¢% 0.88 20 CA
21 sC 0.056 0.5210 0.5150 0. 4565 0.40 21 sC
22 TI c.ou7 0.62u48 0.7078 0.6291 0.245 22 T1
23 v c.Cu40 0.628S 0.8002 0. 7147 0.172 23 v
24 CFK €.037 0.6300 0.8719 0.7783 0.120 24 CR
75 MW 0.032 0.6315 0.8878 0.7931 0.105 25 uN
26 FE 0.029 0.6327 0.9104 0.8138 0.0857 26 FE
27 €O 0.025 0.6328 0.9253 0.8284 0.0723 27 co
28 NI 0.023 0.6334 0.9348 0.8378 0.06130 28 NI
29 CU 0.022 0.631%5 0.9460 0. 8492 0.0539 29 cu
30 ZN c.020 0.6310 0.9507 0. 8524 0.0499 30 2N
31 GA c.019 0.6260 0.9542 0. 8535 0.0u462 31 GA
12 GE 0.018 0.6175 0.9555 0. 8546 0.0439 32 GF
33 AS 0.015 0.6072 0.9570 0.8567 0.0u420 13 AS
34 SF 0.014 0.5956 N.9591 0. 8572 0.0406 34 SE
35 BR c.013 0.5818 0.9598 0.8576 0.0395 15 BR
36 KF 0.012 0.5666 0.9608 0.8584 0.0387 36 KP
37 RR 0.011 0.5%575 0.9611 0.8589 0.0178 37 RB
38 SR €.011 0.54 0.9594 0. 8588 0.0371 38 SR
39 Y 0.010 0.5452 0.9556 0.0067 0.8633 0.0065 0.01362 39 Y
40 ZR 0.010 0.54C6 0.9479 0.0150 0.8474 0.0150 0.0357 40 7@
41 NB 9.6E-3 0.537¢€ 0.9363 0.0288 0.8372 0.n2%37 0.0350 41 NB
42 MO 9.3E-3 0.5335 0.9270 0. 0386 G. 8286 0.0385 0.0343 42 MO
43 TC 9.1E-3 0.5288 0.9184 0. 0490 te3103 0.0486 0.03138 43 1C
44 RU 9.0E-3 0.526%2 0.9068 0.0597 C.R102 0.0583 0.0333 44 RU
45 RH 8.8E-3 0.5219 0.8958 0.0707 0.8001 0.0698 0.0329 45 RH
46 PD 8.6E-3 0.5197 0.8843 0.0845 0.7879 0.17828 0.0326 46 PD
47 AG B.4E-3 0.5157 0.8762 0.0933 0.7815 0.0915 0.0323 47 AG
48 Cr 8.5E-3 0.5114 0.8678 0. 1010 0.7739 0.0989 0.0321 48 CD
49 IN 8.6E-3 0.5059 0.8611 0.1082 0.7682 0.1060 0.0319 49 IN
€0 SN 8.7E-3 0.5014 0.0052 0.85413 0. 1145 0.7622 0.1120 0.0318 50 SN
51 SB 8.8E-3 0.4951 0.0100 0.84R8 0.1204 0.7578 0.1194 0.0317 51 S8
52 TE 8.9E-3 0.4899 0.014u6 0.8436 0. 1259 0. 7529 0.12138 0.0316 52 TE
53 I 9.0F-3 0.4834 0. 0130 09,3389 0.1308 0. 7484 0.1292 0.0316 53 1
54 XE 9.1E-3 0.4773 0.0234 N.3344 0.1353 0.74140 0.1318% 0.0316 54 YL
55 CS 9.2E-3 0.4716 0.0268 0.8309 0. 1396 0.7407 0.1360 0.0316 5% Cs
56 BA 9.4E-3 0.4659 0.0301 0.8271 0. 1440 0.71366 0.1400 0.0317 56 BA
57 LA 9.6F-3 0.4608 0.0296 0.8232 0. 1475 0.7323 0.1438 0.0318 57 LA
58 CF 9.8E-3 0.4604 0.0294 0.8250 0. 1465 0.7336 0.141%4 0.0320 58 CF
59 PR 0.0101 0.458C 0.0290 0.8213 0.1473 0.7314 0. 1476 0.0322 59 PR
60 ND 0.0106 0.4556 0.0287 0.8211 0.1483 0.7325 0.1435 0.0325 60 ND
61 PN 0.0110 0.452¢ 0.0282 0.21%6 0. 1490 0.7327 0.1440 0.0328 61 PM
62 S¥ 0.0114 0.4499 0.0278 0.3210 0. 1502 G. 7300 0, 1443 0.013130 62 SH
63 FU 0.0119 0.u467 0.0274 0.8199 0.1505 0.7307 0.1447 0.0333 A3 EN
64 GD 0.0124 0.4432 0.0270 0.8171 0. 1524 0.7281 0.1450 0.0336 54 GD
65 TB 0.0129 0.u4413 0.0267 0.8187 0.1518 0.7278 0. 1451 0.0349 65 TB
obh DY 0.0136 0.438¢€ 0.0264 n.8220 0.15130 C. 7268 0.1453 0.0345 66 DY
67 HC 0.0143 0.4357 0.0261 0.8215 0.15136 (. 7260 0. 1455 0,0349 AT HO
68 ER t.0149 0.4326 0.0257 0.8210 0. 1540 7.7263 0.145n 0,03%9 A8 PR
69 TW c.0157 0.4295 0.0254 0.3200 0. 1544 0.7252 0.1458 0.0354 69 ™M
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Table 14 (continued)

LMy

L,0,;

LM,

LN,

L3Ms

L3N, s

LM,

z Lil2s LB Ly, LB, Ln Loy LBy 45 L2 z
70 YB 0.0165 0.4262 0.0251 0.8161 0.1542 0. 7246 0.1459 0.0159 70 YB
71 LU 0.0172 0.4216 0.0263 0.8180 0. 1563 0. 7227 0.1469 0.0365 71 LU
72 HF C.C181 0.4174 0.0275 0.8098 0. 1566 0. 7204 0.1478 0.0366 72 HF¥
73 TA 0.C191 0.4123 0.0286 0.8087 0. 1582 0.7175 0.1489 0.0370 73 TA
4 W 0.0201 0.4078 0.0296 0.8048 0.1594 0. 7139 0. 1497 0.0373 4 W
75 RF €.0213 0.4033 0.0305 0.8019 0. 1608 0.7120 0.1508 0.0377 75 RE
76 0¢S 0.0224 0.398¢C 0.0313 0.7981 0. 1620 0.7086 0.1517 0.0380 76 0©S
77 IF 0.0237 0.3936 0.0322 0.7938 0. 1629 C. 7047 0.1525 0.0384 77 IR
78 PT 0.0243 0.3883 0.0335 0.7924 0. 1641 0.7025 0.1532 0.01389 78 PT
79 AU €.C263 0.38131 0.0348 0.7889 0. 1647 0.6993 0.1537 0.0392 79 AU
80 HG 0.0278 0.3779 0.0361 0.7859 0. 1654 0.6960 0.1543 0.01397 A0 HG
81 TL 0.0294 0.3719 0.0372 0.7830 0. 1665 0.6933 0.1549 0.0401 81 TL
82 PR 0.031% 0.366C 0.0382 0.779¢6 0. 1674 €. 6909 0.1554% 0.0406 82 BB
A3 BI €.0329 0.36C3 0.0394 0.7772 0. 1638 0.6881 0.1560 0.0410 83 BI
34 PC 0.0347 0.3545 0.0404 0.7741 0. 1695 0.6855% 0. 1566 0.0415 84 PO
95 AT 0.0368 0.3481 0.0414 0.7712 0. 1706 0.6830 0.1574 0.0u21 85 AT
A6 RN c.0389 0.3413 0.0422 0.7684 0. 1718 0.6801 0.1582 0.0426 A6 RN
87 FR 0.0412 0.3351 0.0432 0.7659 0. 1728 0.6776 0.15838 0.0431 87 PR
38 RA 0.0434 0.32817 0.0440 0.7633 0. 1739 €.6751 0.1596 0.0437 88 RA
89 AC 0.0463 0.3222 0.0448 0.7602 0. 1750 0.6722 0.1601 0,0442 89 AC
90 TH 0.C490 0.3154 0. 0455 0.7575 0.1761 0.6698 0.1606 0.0448 90 TH
31 PA 0.0520 0.3092 0.0462 0.7557 0.1773 0.6678 0.1614 0.0454 91 PA
92 v 0.0552 0.3027 0.0u68 0.7534 0.1783 0.6658 0.1620 0.0460 92 1
93 NP C.0586 0.2956 0.0472 0.7512 0.1794 0.6637 0.1628 0.0467 93 NP
94 PU 0.0622 0.2889 0.0477 0.7490 0. 1806 0.6620 0.1633 0.0473 94 PpU
95 AM 0.0660 0.2834 0.0u48R2 0.7474 0. 1815 0.6603 0.1638 0.04130 95 AM
S6 CM €C.0700 0.2749 0.0482 0.7451 0. 1826 0.6580 0.164u 0.0486 96 CM
97 RK 0.0744 0.2674 0.04R3 0.7431 0. 1836 C.6560 0.1650 0.0493 97 BK
98 CF 0.0789 0.2600 N.04B4 0.7415 0. 1848 0.6544 0.1655 0.0500 98 CFP
€9 FSs 0.0837 0.2525 0.0483 0.7396 0. 1858 0.6526 0.166 1 0.0508 99 ES
100 FM® 0.C889 0.2447 0.0481 0.7375 0. 1867 0.6509 0.1666 0.0515 100 PN
101 ML 0.0942 0.2368 0.0478 0.7357 0.1878 0.6490 0.1671 0.0522 101 MD
102 NO 0.1001 0.2287 0.0473 0.7337 0. 1888 0.6472 0.1676 0.0510 102 NO
103 LR 0.1060 0.220¢ 0.0u68 0.7314 0. 1896 0.6452 0.1680 0.0538 103 LR
104 0.1125% 0.2120 0.0461 0.7293 0. 1906 0. 6431 0.1633 0.0545 104
10% 0.7275 0.1916 0. 641 0.1687 0.0553 105
106 0.7253 0. 1924 0.639 0.1690 0.0561 106
107 0.7230 0. 1932 0.637 0.1693 0.0569 107
108 0.7205 0. 1939 0.63% 0.1696 0.0577 108
109 0.7180 0. 1946 0.632 0.1698 0.0585 109
110 0.7155 0. 1952 0.629 0.1700 0.0593 110
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Table 15 Fluorescence and Coster-Kronig yields for K and L shells
See ref 3 for detatls For low Z, consult Table 16 Note fy =f; 5 +f1 3, '1,3 =Ly > L3 intrashell radiative yield

z wg W Wy w3 fi f12 fi3 fis fa3 z

S R 1.7E-03 58
6 C 2.8E-03 6 C
7N S.2E-C3 7N
aC 8.3E-C3 80
9 F 0.013 9 F
10 NE 0.018 10 NBE
11 NA 0.023 11 NA
12 M5 €.030 2.9E-05 1.2E-03 1.2E-03 0.962 0.32 0.64 2.0E-05 12 NG
13 AL 0.039 2.6E-05 7.5E-04 7.5F-04 0.965% 0.32 G.64 1.6E-05 13 AL
14 ST €C.05¢C 3.0E-05 2.7F-04 3.8E-04 0.959 0.32 0.64 1. 4E-05 14 SI
15 P 0.063 3.9¥-05 3.1E-04 3.1F-04 0.951 0.32 0.63 1.2P-05 15 p
1€ ¢ 0.078 7.4E-05 2.6 F-04 2.6F-04 0.944 0.32 0.62 1.4E-05 16 S
17 CL 0.097 1.2E-04 Z.4F-04 2.4F-04 0.939 0.32 0.62 1. 4E-05 17 CL
18 AR 0.118 1.BE-0U4 2.27-04 2.2F-C4 0.934 0.31 0.62 1.3E-105 18 AR
19 K C.14¢ 2.4E-04 2.7E-04 2.7E-04 0.929 0.31 0.62 1.2E-05 19 K
20 CA 0.163 3.1E-04 3.3r-04 3.3E-04 0.920 0.31 0.61 1.4E-05 20 CA
21 sC 0.188 3.9E-04 B . 4E-08 8.U4E-CU 0.912 0.3 C.60 1. 4E-0S 21 scC
22 T1 0.214 4.7E-04 1.5F-03 1.5g~-03 0.902 0. 31 C.59 1. 5E-05 22 TI
23 v C.243 5.8F-04 2.6F-0C3 2.6F-03 0.894 0.31 C.58 1.6E-05 23 v
24 CER 0.275 7.1E-04 3.7E-C3 3.7F-03 0.835 0.31 C.57 1.8E-05 24 CR
25 MN 0.308 8.UE-04 €.0E-C3 5.0P~-03 0.877 0. 30 0.58 1.9E-05 25 MN
26 FE 0.340 1.0-03 €.3E-03 6.3E-03 0.868 0.30 C.57 2.1E-05 26 FE
27 €0 0.373 1.2F=-03 7.7E-03 7.78-03 0.856 0. 30 C.56 2.3F-05 27 co
28 NI 0.40¢€ 1.4E-03 8.6E-03 9,.3E-03 0.847 0.30 C.55 2.47-05 0.028 28 NI
29 CU C.LuQ 1.6F-03 0.010 0.011 0.8139 0.30 C.54 2.6F-05 0.028 29 CU
30 2ZN 0.474 1.8E-03 0.011 0.012 0.8 0.29 C.54 2.8E~05 0.026 30 zN
31 GaA 0.507 2.1E-03 0.012 0.013 0.822 0.29 0.53 3.0E-05 0.032 31 GA
32 GE 0.535 2.4E-03 0.013 0.C015 0.815 0.28 0.53 3.2E-05 0.050 32 GE
33 AS 0.5€2 2.8F-03 0.014 0.016 0.809 0.28 0.53 J.4E-05 0.063 33 AS
34 SE 0.589 3.2E-03 0.016 0.018 0.804 0.28 C.52 3.6E-05 0.076 34 SE
35 BR 0.618 3.6E-03 0.018 0.020 0.800 0.28 0.52 3.8F-05 0.088 35 BR
36 KR 0.643 4.1E-03 0.020 0.022 0.797 0.27 0.52 4.1E-0S 0.100 16 KR
37 RE 0.667 4,6E-03 0.022 0.024 0.794 0.27 0.52 4.4E-05 0.109 37 RB
38 SR C.690 5.1-03 0.024 0.026 0.790 0.27 0.52 4.78-05 0.117 38 SR
39 ¥y 0.710 5.9E-03 0.026 0.028 0.785% 0. 26 0.52 5.2E-05 0.126 39 ¥
40 ZR 0.730 6.8E-03 0.028 0.031 0.779 0.26 C.52 5.8E-05 0.132 40 ZR
41 NB 0,747 9.4E-03 0.031 0.C34 0.713 0.10 0.61 7.8E-05 0.137 41 NB
42 MO 0.765 0.010 0.034 0.037 0.712 0.10 0.61 8. 1E-05 0,141 42 MO
43 TC 0.76C 0.011 0.037 0.040 0.711 0.10 0.61 8.8F-05 0. 144 43 TC
44 RU 0.794 0.012 ¢.040 0.043 0.7C9 0. 10 0.61 9.6E-05 0.148 44 RO
45 RH 0.8C8 0.013 0.043 0.0u6 0.7CS 0.10 0.60 1.0E-04 0.150 45 RY
46 PC €.820 0.014 0.047 0.0u49 0.700 0.10 0.60 1. 1E-04 0.151 46 PD
47 AG 0.831 0.C16 0.051 0.052 0.694 0.10 0.59 1.2E-04 0.153 47 AG
48 Cp 0.843 0.018 0.056 0.056 0.688 0. 10 0.59 1.4E-04 0.155 48 CD
49 IN 0.853 0.020 0.061 0.060 0.681 0.10 C.59 1.6FE-04 0.157 49 IN
50 SN 0.862 0.037 0.065 0.064 0. 439 0.17 0.27 3.0F-04 0.157 50 SN
51 SB 0.870 0.C39 0.069 0.069 N. 448 0.17 0.28 3,2E-04 0.156 51 SB
52 TE 0.877 0.041 0.074 0.074 0. 455 0.18 0.28 3.4E-04 0.15% 52 TE
53 1 0.884 c.Cuu 0.079 0.079 0.461 0.18 0.28 3.7F-04 0.154 53 1I
54 XFE 0.891 0.Cu6 0.083 0.085 0. 466 0.19 0.28 4,0E-0u4 0. 154 54 XE
55 €S 0.897 0.049 0.090 0.091 0.470 0.19 0.28 4.3F-04 0.154 55 CS
56 RA 0.902 0.052 0.056 0.C97 0.474 0.19 c.28 4.7E-04 0,153 56 BA
57 1A c.9¢7 0.C55 0.103 0.104 0.478 0.19 C.29 S.1F=-04 0.153 57 LA
58 CE 0.912 0.(58 0.110 0.111 0.482 0.19 0.29 5.5F-04 0.153 58 CcP
59 PR 0.917 0,061 0.117 0.118 0. 485 0.19 0.29 6. 0E-04 0.153 59 PR
6C NC C.921 0.064 0.124 0.12¢ 0.488 0. 19 0.30 6.6F-04 0.152 60 ND
61 PM 0.92¢ c.Ch6 0.132 0.132 0.480 0.19 0.130 7.2E-04 0.151 61 PM
62 SM 0.929 0.071% 0.140 0.139 0.492 0.19 ¢.30 7.9E-0U 0.150 62 SN
63 FU 0.932 0.075 0.149 0.147 0,493 0.19 c.30 8.7F-04 0.149 6f1 EU
64 GT ¢.93¢ 0.C79 0.158 0.155 0.493 0.19 0.30 9.6F-04 0.147 64 GD
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Table 15 (continued)

Wi Wy w2 w3 h Ji2 s fis f23 z
65 1B C.938 0.033 0.167 0,164 0,493 0.19 0.30 1.17-03 0.145 65 TB
66 DY 0.941 0.089 0.178 0.174 0.492 0.19 C.30 1.2E-03 0.143 6h DY
67 HOC 0.944 0.094 0.189 0.182 0.490 0.19 0.30 1.3E-03 0.142 67 HO
68 FR C.947 0.100 0.200 0.192 0.u487 0.13 0.30 1.4F~-03 0,140 68 ER
69 ™ 0.9u9g C.106 0.21 0.201 0.483 0.19 0.29 1.6F-03 0.1139 £9 TM
7C YB 0.951 0.112 0.22? 0.210 0.478 0.19 0.29 1.97-03 0.138 70 ¥YB
71 LU 0.953 0.120 0.23% 0,220 0.472 0.19 0.28 2.0F-03 0.136 71 Ly
72 FF €.95% 0.128 0.2u6 0.231 0.465 0.183 0.28 2.3F-03 0.115 72 HF
73 TA €.997 C.1317 0.258 0.243 0.457 0.18 0.28 ?2.68-03 0.134 T3 TA
T4 W 0.958 0.147 0.270 0,255 C.u47 0.17 0.2R 2.8F-03 0.1313 T4 W
75 RE 0.959 0.144 0.283 0.268 0.485 0.16 c.33 3.0E-N3 0.130 75 RF
76 GS 0.961 0.130 0.295 Q.271 0.552 Q.16 ¢.39 2.98~03 Q.12R 76 0S8
77 1In £.a62 €.120 0.308 0.294 0.603 0.15 0.45 2.87-03 0.126 77 IR
78 F1 0.963 0.114 0.321 0.3r6 0.640 0. 14 0.50 2.8E-03 0.124 78 PT
79 AU 0.964 0.107 0.3 0.320 0.672 0.14 0.53 2.8F-03 0.122 79 Ap
a6 BG C.965S C.107 0.347 0.333 0.690 0.13 0.56 3.0F~-03 0.120 40 HG
81 TL 0.96¢ 0.107 0.1360 0.347 0.696 0.13 0.57 3.2F-03 0.118 81 TL
R? ER C.967 0,112 0.373 0. %0 0.696 0.12 0.58 31.5F-13 0.116 82 PR
83 BI 0.968 0.117 0.1387 0.373 0.h G4 0.11 0.58 3.8F-03 0.113 A3 BI
A4 Pn 0.96¢ 0.122 0. 401 0.386 0.689 0. 11 0.58 4.2t-01 0.111 R4 PO
8¢ AT 0.9¢69 0.128 0. 415 0.399 0.485 Q.10 0.59 4,.7F-03 .11 85 AT
86 RN 0.9¢9 0.134 N. 429 0.u11 0.6R2 0.1¢ €.58 5.2F-N3 0.110 36 RN
R7 FR €.97¢C 0.1139 0. 443 0.u424 0.677 0.10 0.5R 5.8F-03 0.109 87 PR
RB RA €.970C 0.1%86 D.156 0.u437 0.b72 0.09 0.58 6.4F-01 0.108 38 RA
89 AC €.971 0.153 0.468 0.u450 0.664 0.09 0.58 7.1%-03 0.108 89 AC
aC TFr 0.971 0.161 0.479 Q.Uh3 0.660 0.09 0.57 7.3E-13 0.108 90 TH
91 PA 0,972 Ca162 0. 472 0.476 0.664 0.08 0.5R 8.4E-03 0.139 91 PaA
32 U 0.872 0.176 0.467 0.419 0.652 0.CR €.57 9.7E-03 0.167 92 U
33 NP 0.973 0.187 O.U4F6 0.502 0. 642 0.C7 C.57 0.011 0.182 93 NP
ay p) C.973 C.205 0. 464 0.514 0.605 0.05 0.56 0.013 0.198 Ay PU
9¢ AN C.974 C.218 0.47 0.526 0. 595 0.05 C.55% 0.014 0.201 95 AN
Ye C¥ C.874 0.228 0.u79 Y.539 0.587 0.04 0.55 0.016 0.200 96 CM
a7 BK t.97¢ 0.236 0.4R5 0.550 0.589 0.04 0.54 0.017 0,198 97 BK
S8 CF 0.97% 0.244 0. 490 0.5h0 0.573 0.03 C.54 0.019 0.197 QR CF
19 Fc¢ 0.975 0,253 0.4%7 7.%7C 0.565 0.03 .54 0.021 0.196 99 Ps
100 B4 0.976 0.263 0.506 0.579 0.556 0.03 €.53 0.023 0.194 100 FPM
ic1 mr C.97¢ 0.272 0.515 0.58%8 0.548 0.02 C.53 0.026 0.191 101 MD
102 M C.976 0.230 0.52u4 0.%536 0.540 0,02 0.52 0.028 0.189 102 NO
163 L2 €.977 0.2R2 0.533 0.604 0.538 0.01 .53 0.030 0.185 103 LR
14 C.977 C.291 0.5u44 0.611 0.531 0.01 C.52 0.031 0.181 104
108 0.977 0.300 N.5¢%3 0.618 0.522 0.01 0.51 0.035 0.178 105
106 0.978 0.310 0.562 0.624 £.513 C.51 0.0138 0.174 106
107 C.G97¢ C.320 0.573 0.630 0.505 €.50 0.0u42 0.171 107
e 0.978 0.3 n.Sfy 0.63% 0.497 0.50 0. 046 0.165 108
1499 C.O7E 0.3413 0.5¢9 0.640 0.u488 .49 0. 050 0.163 109
13¢ ¢.974 0.3 0,568 Q.6U44 0.477 Q.48 0.054 d.158 110
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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 107°)

K shell L, subshell
Z Wy Ay Z wo as f2,3
3 9.0 E-5 1.000 22 8.3 E-&b 0.54b 0.46b
4 3.3 E-4 1.000 23 1.2 E—Bb O.49b 0.51b
5 7.0 E-4 1.000 24 1.6 E—3b 0.44b 0.56b
6 1.4 E-3 0.999 25 2.1 E-3 0.42 0.58
7 3.1 E-3 0.997 26 2.4 E-3 0.39 0.61
8 5.8 E-3 0.994 27 3.0 E-3 0.39 0.61
9 9.2 E-3 0.991 28 3.5 E-3 0.38 0.62
10 (0.016) (0.984) 29 4.1 E-3 0.38 0.62
11 0.021 0.979 30 9.0 E-3 0.71 0.28
12 0.028 0.972
13 0.036 0.964
14 0.048 0.952
15 0.061 0.939

aK—shell values are based primarily on experimental determinations
of wy. Lp-shell values take into account the rates of Ljp-Lj My s
Coster-Kronig transitions, which are energetically favored in the indi-
cated range.

bAssuming the transition 2p1/2—2p3/23d is allowed also for Z = 22
to 24.
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Table 17. Fractional fluorescence yields w;Fj; for major K and L x rays and hole transfer yield F, 3

From Tables 13 1o 15. Definition: Fy 3 =f; 3 +f1,3 + /1 2f2,3-
Table columns arranged for ready use in Eqgs. 3 to 6.

V4 ‘-"KFKal wKFKa1,2 wlFLﬂg wzFLﬂl f2’3 L‘73FL01, F1,3 V4
5B 0.001 0.002 5B
6 C 0.002 0.003 6 C
7N 0.003 0.005 7N
8 o 0.006 0.008 8 0
9 F 0.009 0.013 9 F

10 NE 0.012 0.018 10 NE
11 NA 0.015 0.023 11 NA
12 MG 0.020 0.030 0.640 12 NG
13 AL 0.026 0.038 0.640 13 aL
14 sSI 0.032 0.049 0.640 14 ST
159 0.040 0.060 0.630 15 p

16 S 0.049 0.073 0.620 16 s

17 CL 0.059 0.089 0.620 17 CL
18 AR 0.071 0.106 0.620 18 AR
19 K 0.083 0.125 0.620 19 K

20 CcA 0.096 0.144 0.610 20 CA
21 sC 0.110 0. 166 0.600 21 sC
22 11 0.125 0. 188 0.001 0.001 0.590 22 TT
23 v 0.142 0.214 0.002 0.002 0.580 23 v

24 CR 0.161 0.243 0.003 0.003 0.570 24 CR
25 MN 0.179 0.27 0.001 0.004 0.004 0.580 25 MW
26 FE 0.198 0.298 0.001 0.006 0.005 0.570 26 FE
27 co 0.217 0.327 0.001 0.007 0.006 0.560 27 co
28 NI 0.235 0.356 0.001 0.008 0.0219 0.008 0.558 28 NT
29 ¢cn 0.256 0.387 0.001 0.009 0. 028 0.009 0.5u48 29 CuU
30 2% 0.274 0.415 0.001 0.010 0. 026 0.010 0.548 30 2w
3t GA 0.292 0.442 0.001 0.011 0.032 0.011 0.539 31 GA
32 GE 0.307 0.465 0.001 0.012 0. 050 0.013 0.544 32 Ge
33 as 0.321 0.486 0.002 0.013 0.053 0.014 0.5u8 33 AS
34 SE 0.334 0.507 0.002 0.015 0. 076 0.015 0.541 34 SE
35 BR 0.348 0.529 0.002 0.017 0. 088 0.017 0.545 35 BR
36 KR 0.361 0.548 0.002 0.019 0. 100 0.019 0.5u47 36 KR
37 BB 0.373 0.566 0.003 0.021 0. 109 0.021 0.549 37 RB
38 se 0. 384 0.583 3.033 0.023 0. 117 0.022 0.552 38 SR
397 0.391 0.595 3.023 0.025 0. 126 0.024 0.553 39 Y

40 ZR 0.402 0.613 0.004 0.027 0.132 0.026 0.554 40 zZR
41 NB 0.410 0.625 0.005 0.029 0.137 0.028 0.624 41 NB
42 Mo 0.419 0.639 0.005 0.032 0. 141 0.031 0.624 42 Mo
43 TC 0.425 0.648 3.036 0.034 0. a4 0.033 0.624 43 1C
44 RO 0.431 0.658 0.006 0.036 0. 148 0.035 0.625 44 RU
45 RAH 0.438 0.669 0.007 0.039 0. 150 0.037 0.615 45 RH
46 PD 0.443 0.677 0.007 0.042 0. 151 0.039 0.615 46 PD
47 AG 0.448 0.685 0.008 0.045 0. 153 0.041 0.605 47 as
48 CD 0.452 0.692 0.009 0.049 0. 155 0.043 0.606 48 CD
49 IN 0.456 0.699 0.010 0.053 0.157 0.046 0.606 49 IN
50 SN 0.459 0.705 J.019 0.056 0.157 0.0u9 0.297 50 SN
51 SB 0.462 0.709 0.019 0.059 0. 156 0.052 0.307 51 5B
52 TE 0.463 0.712 0.020 0.062 0. 155 0.056 0.308 52 TE
531 0. 465 0.716 J2.021 0.066 0. 154 0.059 0.308 53 I

54 XE 0.468 0.720 0.022 0.069 0. 154 0.063 0.310 S4 XE
55 Cs 0.470 0.724 0.023 0.075 0. 158 0.067 0.310 55 Cs
56 BA 0.470 0.725 0.024 0.074 0. 153 0.071 0.310 56 BA
57 LA 0.472 0.728 0.025 0.085 0.153 0.076 0.320 57 LA
58 CE 0.473 0.731 D.027 0.091 0.153 0.081 0.320 58 CE
59 PR 0.734 0.028 0.096 0. 153 0.086 0.320 59 PR

0.474
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Table 17 (continued)

z wgFka, wgFka; , w Fyg, wyFyg, f2.3 W3FLa, Fis 4

60 ND 0.476 0.737 0.n29 0.102 0. 152 0.092 0.330 60 ND
61 PM 0.476 0.739 0.030 0.108 0. 151 0.097 0.329 61 PM
62 SM 0.477 0.741 0,032 0.115 0. 150 0.101 0.329 62 SM
63 FU 0.478 0.743 N.034 0.122 0. 149 0.107 0.329 63 EU
64 GD 0.478 0.744 0.035 0.129 0.147 0.113 0.329 64 GD
65 TB 0.479 0.7u46 0.037 0.137 0. 145 0.119 0.329 65 TR
66 DY 0.479 0.747 0.039 0.146 0. 143 0.126 0.328 66 DY
67 HO 0.480 0.749 0.041 0.155 0.142 0.132 0.328 67 HO
68 ER 0.u480 0.751 0.043 0.164 0. 140 0.139 0.323 68 ER
69 TM 0.480 0.752 J.046 0.173 0. 139 0.146 0.318 69 THM
70 ¥B 0.480 0.753 0.048 0.181 0. 138 0.152 0.318 70 ¥B
71 LU 0. 480 0.753 0.051 0.191 0.136 0.159 0.308 71 L0
72 HF 0.480 0.754 0.053 0.199 0.135 0.166 0.307 7?2 HF
73 TA 0.480 0.755 0.056 0.209 0. 134 0.174 0.307 73 TA
74 W 0.479 0.754 0.060 0.217 0.133 0.182 0.305 T4 W
75 RE 0.477 0.753 0.058 0,227 0.130 0.191 0.354 75 RE
76 QS 0.477 0.754 0.052 0.235 0. 128 0.199 0.413 76 0S5
77 IR 0.477 0.754 0.047 N. 244 0. 126 0.207 0.472 77 IR
78 PT 0.476 0.755 0.0u44 0.254 0. 124 0.215 0.527 78 PT
79 AU 0. 475 0.755 0.041 0.261% 0.122 0.224 C.550 79 AU
80 Hs 0.475 0.755 0.040 0.273 0. 120 0.232 0.579 80 HG
81 TL 0.474 0.754 0.040 0.2R2 0.118 0.241 0.589 81 TL
82 PB 0.473 0.754 0.0u1t 0.291 0.116 0.249 0.597 82 PB
83 BI 0.472 0.754 0.042 0.301 0. 113 0.257 0.596 83 BI
84 PO 0.471 0.754 0.043 0.310 0. 111 0.265 0.596 34 PO
85 AT 0. 469 0.753 0.045 0.320 0. 111 0.273 0.606 85 AT
86 RN 0.468 0.752 0.046 0.330 0. 110 0.280 0.596 86 RN
A7 FR 0.467 0.751 0.047 0.339 0.109 0.287 0.597 87 FR
88 RA 0.466 0.751 0.048 0.348 0.108 0.295 0.595 88 RA
89 aAC 0. 465 0.751 0.049 0.135k 0.108 0.302 0.597 B9 AC
90 TH 0.463 0.750 0.031 0.363 0. 108 0.310 0.588 90 TH
91 PA 0.463 0.750 0.050 0.357 0. 139 0.318 0.600 91 PA
92 0 0. 461 0.749 0.053 0.35? 0. 157 0.326 0.593 92 U
93 NP 0.460 0.749 0.055 N.350 0.192 0.333 0.594 93 NP
94 PU 0.459 0.749 0.059 N. 348 0.198 0.340 0.583 94 PU
95 AM 0.458 0.749 0.062 0.352 0. 203 0.347 0.574 95 AM
96 CHM 0.457 0.748 0.0563 0.357 0. 200 0.355 0.574 96 CH
97 BK 0.455 0.748 0.063 0. 360 0. 198 0.361 0.565 97 BK
98 CF 0.454 0.748 0.063 0.363 0. 197 0.366 0.565 98 CF
99 ES 0.453 0.747 0.064 0.368 0. 196 0.372 0.567 99 ES3
100 FM 0. 452 0.747 0.054 0.373 0. 194 0.377 0.559 100 FM
101 MD 0.450 0.747 0.064 0.379 0. 191 0.382 0.560 101 MD
102 NO 0. 449 0.746 0.064 0.384 0. 139 0.386 0.552 102 NO
103 LR 0. 448 0.747 0.052 0.390 0. 185 0.390 0.562 103 LR
104 0. 446 0.746 0.062 0.397 0.181% 0.393 0.555 104
105 0.402 0.178 0.396 0.547 105
106 0.408 0.174 0.399 0.548 106
107 0.414 0.171 0.401 0.542 107
108 0.421 0. 165 0.403 0. 546 108
109 0.424 0. 163 0.404 0.540 109
110 0.428 0.158 0.405 0.534 110




128

Table 18. Effective fluorescence yields for L, and L, subshells

o . . , . )
Definitions: vy = w; +wafy 2 + w3(f1 34/ 31 /1,2/2,3), and v, = w, + wafy 3. See also ref. 3.

vy vy z vy 2 zZ vy vy
10 NE 50 SN 0.067 0.075 30 TH 0.476 0.529
11 NA 51 S8 0.072 0.080 91 PA 0.485 0.538
12 MG 1.2E-03 1.2E-03 52 1TE 0.077 0.085 92 0 0.503 0.549
13 aL 7.5E-Cu 7.5E-04 53 1 0.083 0.091 93 NP 0.518 0.562
14 SI 3.9E-04 3.7F-04 54 XE 0.088 0.096 34 PU 0.528 0.566
15 P 3.3E-04 3.1E-04 5% CS 0.094 0.104 95 AM 0.544 0.578
16 S 3.2F-04 2.6F-04 56 BA 0.100 0.111 96 CM 0.557 0.587
17 CcL 3.5E-04 2.4E-04 57 LA 0.108 0.119 97 BK 0.566 0.594
18 AR 3.8E-04 2.2E-04 S8 CE 0.114 0.127 98 CF 0.575 0.600
19 K 4.9F-04 2.7E-04 59 PR 0.12% 0.135 99 ES 0.591 0.609
20 CA 6.1E-CH4 3.3E-084 60 ND 0.129 0.143 1C0 FN 0.602 0.618
21 sSC 1.26-03 8.4F-04 61 PM 0.135 0.152 101 MD 0.611 0.627
22 TI 1.8E-03 1.5E-03 62 SM 0.143 0.161 102 NO 0.619 N.637
23 V. 2.9E-03 2.6E-03 63 EU 0.152 0.171 103 LR 0.627 0.645
24 CR 4.0E-C2 3.7E-03 64 GD 0.160 0.181 104 0.635 0.655
25 MN 5.2¥-C3 S.0E-03 65 7B 0.169 0.191 105 0.643 0.663
26 FE 6.5FE-C2 6.3E-03 66 DY 0. 180 0.203 106 0.652 0.671
27 co 7.8E-013 7.7E-03 67 HO 0.190 0.215 107 0.661 0.681
28 NI 9.2E-03 8.9r-03 68 ER 0. 201 0.227 108 0.678 0.689
29 cO 0.011 0.010 69 TN 0.210 0.239 109 0.689 0.694
30 2N 0.01Z 0.01 76 YB 0.22% 0.251 110 0.698 0.700
31 GaA 0.013 0.012 71 Lo 0.232 0.264
32 GE 0.014 0.014 72 HF 0.243 0.277
33 as 0.018 0.015 73 1A 0.258 0.291
34 SE ¢.017 0.017 74 W 0.271 0.304
35 ER 0.020 0.020 75 RE 0.284 0.318
36 KR 0.022 0.022 76 0S 0.293 0.3
37 RB 0.024 0.025 77 IR 0.305 0. 345
38 SR 0.026 0.027 78 PT 0.318 0.359
39 Y C.02¢ 0.030 79 AU 0.330 0.373
40 ZR 0.031 0.032 80 HG 0.345 0.387
41 NB 0.034 0.036 81 TL 0.358 0.401
42 Mo 0.0136 0.039 82 PB 0.372 0.415
43 TC 0.040 0.043 83 BI 0.382 0.429
44 RU 0.043 0.0u6 B4 PO 0. 396 O.u4u44
45 RY 0.046 0.050 85 AT 0.411 0.459
46 PD 0.049 0.054 86 RN 0.422 0.474
47 AG 0.053 0.059 87 FR 0.436 0.489
48 CD 0.05¢8 0.065 88 RA 0.448 0.503
49 IN 0.062 0.070 89 AC 0.464 0.517
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Table 19. Average fluorescence yield for L shell of the elements Z = 28(4)100

Definition wy, = (0¥, + 07,9, + 0y ,03)/0,
Values are calculated for photon energies just above the L edge and just below the K edge
Effective fluorescence yields »y, v,, and w3 are given for comparison See also Tables 15 and 18

Ep, wy, Eg wy, 2} vy w3
1.01 9.15E-03 3.36 9.16E~-03 9.17E-03 8.86E-03 9.30E-03
1.471 1,45E-02 .14 1.44F-02 1.42E-02 1.37E-02 1.50E-02
1.92 2.20E-02 14.38 2.18E-02 2.15E-02 2.22E-02 2.20E-02
2.53 3.14E-02 13.09 3.138-02 3.13E-02 3.21E-02 3.10E-02
3.23 4.40E-02 22.24 4.,35R-02 4,29E-02 4.64E-02 4.30E-02
4.00 5.88E-02 26.88 S.84R-02 5.75E-02 6.47E-02 5.60E-02
4.95 7.79E-02 32.03 7.78E-02 7.71E-02 8.55E-02 7.40E-02
6.00 1.02E-01 37.71 1. 01E-01 1.00E~01 1.11E-01 9.70r-02
7.14 1.31E-0 43.91 1.31E-01 1.29E-01 1.43E-01 1.25E-01
8.41 1.64E-01 5).66 1.63E-01 1.60E-01 1.81E~01 1.55E-01
9.79 2.04E-01 57.99 2.04E-01 2.01E-01 2.27E-01 1.92E-01
11.33 2.48E-01 65.96 2.48E-01 2.43E-01 2.77E-01 2.31Fr-01
13.04 2.99E-01 74.62 2.99E-01 2.93F-01 3.31E~-01 2.81E-01
14.94 3.53E-01 83.99 3.52E-01 3.45E-01 3.87E-01 3.33E-01
17.05 4.07E-01 94,15 4,06E-01 3.96E-01 4,.44E-01 3.86F-01
19.39 4.62E-01 105.17 U4.61E~01 4, 48E-01 5.03E-01 4.37F-01
21.95 5.12E-01 117.10 5. 14E-01 5.03E-01 S5.49E-01 4.89E~-01
26.77 S5.59E-01 130.03 5.62E-01 5.57E-01 5.87E-01 5.39E-01
27.89 5.98E-01 144,09 6.02E-01 6.02E-01 6.18E~01 5,79F-01
ORNL-DWG 77-19037
07 T T T T T T T T 07
06 4 B E e
054 I o5
13"
o)
3]
> [
8 04 L 04
< [
[ r
?
It
o] [
= [
(S 03+ - 03
I
o
o
s
>
<€
02 o2
015 - 01
00 : T T . , , , , 00
20 30 40 50 60 70 80 90 100 10

Atomic Number Z

Fig. 34. Average fluorescence yield for L shell calculated for
photoionization just above the [; 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 L-shell x-ray fluorescence cross sections

Values are in barns/atom; photon energy is in keV. Energy range between L4 and K absorption edges 1s covered.
From refs. 2 and 3. This cross section is defined as 07 g = 07 ¥ +01,¥; + 01, w3,

hy oT,R hy orT,R hv or.R hy or.r hv or,R

MG 2 = 12 sC z = 21 NI 2 = 28 GE 2 = 32 KRR Z = 36
1.00 4.30E 01 4.00 B8.76E 00 1.00 7.63E 03 2.00 4.12E 03 3.00 3.39¢ 03
1.29 2.15E 01 4.46 6.51F 00 1.01 7.53% 03 3.00 1.46E Q3 4.00 1.60E 03

1.01 B.56EF 01 4.00 6.76F 02 5.00 B8.B82E 02
AL Z = 13 TI 2 = 22 1.50 3.34E 03 5.00 3.69fF 02 6.00 5.38E 02

2.00 1.61E 03 6.00 2.23E 02 8.00 2.44p 02
1.0C 3.€2F 01 1.00 6.57E 02 3.00 5.55F 02 8.00 1.,00E 02 10.00 1.31F 02
1.50 1.28E 01 1.50 2.37F 02 4.00 2.55B 02 10.00 5.35E C1 14.27 4.79E 01
1.55 1.18E 01 2.00 1.12F 02 5.00 1.38E 02 11,06 4.03F C1

3.00 3.81E 01 6.00 B8.32E 01 RB 2 = 37
SI 2 = 14 4.00 1.75F 01 3.00 3.72E 01 AS Z = 313
4.9% 9.82EF 00 8.29 3.36E 01 1.82 7.73E 03
1.00 2.67F 01 .34 6.79E 03 1.86 7.29E 03
1.50 9.C8E 00 v 7 =21 cu z = 29 1.36  6.84E C3 1.88 1.10E 04
1.83 5.32F 00 1.38 9.99E C3 2.00 9.64F 03
1.00 1.31E 03 1.00 1.05F 04 1.50 B8.61F 013 2.05 9.13E 03
E 2 =15 1.50 4.73E 02 1.08 8.133% 03 1.52 8.36EF 03 2.06 1.C5E 04
2.00 2.24F 02 1.€9 9.40F 03 1.53 9.44E 03 3.00 4.10E 03
1.00 2.¢7F O 3.00 7.57F 01 1.50 U4.42F 03 2.00 4.93F 03 4.00 1.95E 03
1.50 1.02F 01 4.00 3.46F 01 2.00 2.15% 03 3.00 1.76E C3 5.00 1.08% 03
2.00 4.67E 00 5.00 1.R7E 01 3.00 7.44% 02 4,00 8.21E 02 6.00 6.57E 02
2.13 3.9S4E OC S.43%  1,48F 01 4.00 3.42% 02 5.00 4,49 C2 8.00 2.9RE 02
5.00 1.86% 02 6.00 2.73E C2 10.00 1.60E 02
5 2 =16 CR 2z = 24 6.00 1.12E 02 3.00 1.23E 02 15.00 5.12E 01
3.00 S.01FE 01 10,00 6.57E €1 15.14 4.98E 01
1.00 3.41E 01 1.00 2.15F 03 B.93 3.67E 01 11.B2 4.10F 01
1.50 1.188 01 1.50 7.82F 02 SR 2 = 38
2.00 5.51F 00 2.00 3.71%F 02 ZN Z = 30 S% 72 = 34
2.45 3.18E 00 3.00 1.26F 02 1.96 7.80E 03
4.00 S.73F M1 1.03 5.09€ 03 1.45 7.49E 03 2.00 7.27F 03
CcL z = 17 5.00 3.10F 01 1.05 7.29% 03 .48 7.05¢ 03 2.01 7.20E 03
5.95 1,91F 01 1.06 9.68EF 03 1.49 1.06F C4 2.03 1.10% 04
1.00 U4.25F 01 1.18 8.30F 03 1.50 1.04F 04 2.20 9.10E 03
1.50 1.51E 01 MN Z = 25 1.19 9.41E 03 1.64 8.69E 03 2.22 1.CuF 04
2.00 7.13F 00 : 1.50 S.40E 03 1.65 9.82E C3 3.00 u4.90E 03
2.80 2.¢1E 00 1.00 3.32F 03 2.00 2.65F 03 2.00 6.19E 03 4.00 2.34F 03
1.50 1.22F 03 1.00 9.24E 02 3.00 2.23F 03 5.00 1.30E 013
AR 2 = 8 2.00 5.81F 02 4.00 4.26F 02 4.00 1.04E 03 6.00 T.94E 02
3.00 1.98F 02 5.00 2.32E 02 5.00 S5.71F 02 8.00 3.61E 02
1.00 5.23F 01 4.00 9.0 01 6.00 1.40E 02 6.00 3.47FE 0z 10.00 1.95F 02
1.50 1.91E 01 5.00 U4.BRF 01 8.00 6.27F 01 8.00 1.57E 02 15.00 6.22E 01
2.00 9.14E 00 6.00 2.94F 01 9.61 3,738 01 10.00 B.38FE 01 16,05 5.13F 01
3.00 3.17E 0OC 6.50 2.34F 01 12.61 4.35% G
3.17 2.73F 0C GA Z = 31 Y 7 = 39
FE Z = 26 BR 2 = 35
kK 2z =19 1.13 5.54E 03 2.10 7T.RBI1E 03
1.00 4.74E 03 1.15 6.94E 03 1.56 8.13E C3 2.16 7.11E 03
1.00 7T.S4E 01 1.50 1.77F 03 1.16  9.47F 03 1.60 7.21E 03 2.17 1.09E 04
1.50 2.92E 01 2.00 8.u6F 02 .29 8,20E 03 .61 1.11E C4 2.35 9.C7F 03
2.00 1.41E 01 3.00  2.89F 02 1.30 9.27F 03 1.77 8.93E 03 2.37 1.C4E 04
3.00 4.<2F 0OC 4.00 1.32F 02 1.50 6.57F 03 1.78 1.01F 04 3.00 S5.82E 03
3.58 3.C9E 00 5.00 7.14F 01 2.00 3.25E 03 2.00 7.67¢ 03 4.00 2.79E 03
6.00 4.30F 01 3.00 1.14E 03 3.00 2.77E €3 5.00 1.55€ 03
CA Z = 20 7.08 2.71F 01 4.00 5.27F 02 4.00 1.30F 03 6.00 9.49F 02
5.00 2.87F 02 5.00 7.16E C2 8.00 4.34€ 02
1.00 1.17E 02 co 2z = 27 6.00 1.74E 02 6.00 4.36E 02 10.00 2.34E 02
1.50 4.35E 01 8.00 7.79E 01 8.00 1.97E 02 15.00 7.50E 01
2.06 2.11E 01 1.00 6.56F 03 10.00 4.15F 01 10,00 1,06F 02 16.98 5.27F 01
3.00 7J.42F 0C 1.50 2.48F 03 10.32 3.80F 01 1).42 u.60F 01
4.00 3.48E 00 2.00 1.19F 03
4.01 3.45E OC 3.00 4.07F 02 GF 2 = 32 KR Z = 136
4.00 1.87F N2
SC 2 = 21 5.00 1.01F 02 1.23 A.44F 03 1.68 B8.71F 03

6.00 6.09F 01 1.25 7.08g 01 .73 7.328 (12
1.00 3.21E 02 7.67 3.05F 01 1.26 9.99E 03 .74  1.15E 04
1.50 1.1&F 02 1.40 8.51F 01 1.90 9.11F 03
2.00 S5.53F 01 1.41 9.597 03 1.92 1.03E C4
3.00 1.9CF 01 1.50 8.33F 03 2.00 9.36F 01
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Table 20 (continued)

hv or g hv ar R hv or R hv or R hv or R
ZR 7 = U0 RU = 44 CD 4 = 48 TE =952 BA 7 = 56
2.24 R.C1: 03 2.99 1.15F N4 4.00 1.20F 04 8.00 3.54E 03 37.41 B8.90F 01
2.31% 7.25F 03 3.00 1.15F 04 4.C2 1,17 04 10,00 1.96F (3
2.33 1,117 Q4 3.20 9.7RF 03 5.00 6.81F 03 15,00 6.50F (02 LA = 57
2.51 G.23F 01 3.23  1.13F 04 6.C0 4.24E 03 20.00 2.93F C2
2.53 1.C6E 04 4.00 6.62% 03 8.00 1.98F 03 30.00 9.139F 01t 5.%2 R,81E 03
3.00 7.C2F 03 5.00 3.72F 03 10.00 1.09F 03 31.78 7.97F €1 5.90 7.53F 03
4,00 3.3bF 03 .00 2.31F 03 15.C0 3.578 02 5.%4 1.21R 04
S.00 1.ERT (3 3,00 1,077 03 20.00 1.60F 02 1 = 53 6.00 1.1°E 04
©.00 1.15C 03 10,00 S5.79F 02 26.€6 7.07% 01 6.24 1.07F 04
B.00 S5.28E 02 15.00 1.88F 02 4.59 B8.20E (3 6.29 1.27F 04
10.00 2.€¢F 02 20.00 8.34F 01 IN 7 = 49 4.85 7.37F C3 8.00 6.93F 03
15.00 9.19F 01 22.07 6.31E O1 4.89 1.17F 04 10.00 3.8”5F 03
17.94 S5.53F O 3.75 B.05F 03 5.00 1,128 C4 15.00 1.30F 03
RH = 45 3.94 7.31F 03 5.16 1.03F 04 20.00 S.92F 02
NB 2 = 41 3.97 1.16F 04 5.20 1.22E C4 30.00 1.92 02
3.02 8.24E 03 4.00 1.15E 04 6.00 A.58L €3 38.91 9.21F 01
2.3 B8.16E 03 3.15 7.40F 03 4.217 1.02F 04 8.00 4.75F C3
2.46 7.37E 03 3.17  1.1SF Ou 4.20 1.18E 04 10.90 2.25E C3 CE = 58
2.48 1.13E 04 3.39 9.81F 03 5.0 7.92% 03 15.00 7.49E €2
2.67 9.47F 03 3.417 1.13F 04 6.00 4.93F 03 20.00 3.38F 0 5.75 8.99F 03
2.69 1,.C9% 04 4.00 T7.69F 03 3.00 2.327 03 30.00 1,09F CzZ 6.00 8.23E 013
3.00 B8.40F 03 5.00 4.32%F 03 10.C0 1.27FE 03 33.13 8.19F C1 6.16 7.63E 03
4.0C 4,C3F 03 6,00 2.68F 03 15,00 4.19fF 02 6.21 1,227 04
5.00 2.25F 03 8.00 1.24F 03 20.€C0 1.88E 02 XE = 5S4 6.51 1.C9OF 04
6.00 1.39F 03 10.00 6.76F 02 27.83 7.33E 01 6.56 1.29E 04
R.00 6.3FE 0Z 15.00 2.20F 02 4.81 8.37F 03 8.00 7.87E 01
10,00 3.44F 02 20.00 9.77F 01 SN %2 = 5C 5.00 7.36C C3 10.00 4.38E 03
15.00 1,11F 02 24.17 6.43F 01 S.10 7.44F €3 15.00 1.48E 03
15.93 S.73E 01 1.95 7.93F 03 S« 14 1.17F G4 20.00 6.76F 02
FLC = U6 4.00 B.10E 03 5.41 1.04F Q4 30.00 2.19F 02
¥0 Z = W42 4.16 7.27E 03 b.45 1.23F C4 40.00 9.75F 01
3.19 8.08F 03 6.19 1.15F 04 6.00 9.74F C3 40.42 9.46F 01
2.54  PL24F 03 3.33 7.38F 03 4.584 T1.01E 04 3,00 4.63F 03
2.63 T.42F C3 3.36  1.15F 04 4.47 1,19F 04 10.00 2.57F C3 PR = 59
2.65 1.14F 04 3.58 9.91F 03 5.0C 9.07Fr 03 15.00 8.60E (2
2.84 4 €1E 01 3.60 1.15E 0u 6.00 5.66F 03 20.00 3.89F CZ 6.00 9.13E 03
2.87 1.11E 04 4.00 8.92fF 03 3.00 2.67% 03 310,00 1.25E C2 6.00 9.12F 03
3.00 9.94F 03 5.00 5.02F 03 10.C0 1.478 03 34,52 B8.47F C1 6.44 T7.67E 03
4.00 4_.79F 03 6.00 3.12F 03 15.00 U4.8SE 02 6.49 1.23F 04
5.00 2,68t 013 8.00 1.45F 03 20.00 2.18F 02 CcS = 55 6.79 1.10F 04
6.00 1.65F 03 10.00 7.91F 02 29.16 7.53F 01 6.85 1.30E 04
R,00 7.60F 02 15.00 2.538F 02 5.04 AR.,H69F 03 8.00 8.88F 03
10.00 4.12F 02 20.00 1.15F 02 »B Z = 51 5.36 7.47F C3 10.00 4.95E 03
15.00 1.33E 02 24.30 6.60F M1 5.40 1.19E C4 15.00 1.68E 03
19.9% 5.%2E 01 4.16 8.71F 03 S.68 1.05F €4 20.00 7T.69F 02
AG =47 4.38 T7.33E 03 5.72 1.24F 04 30.00 2.u49% 02
1C 72 = 43 4.42 1,15E 04 6.70 1.11F C4 40.00 1.11%F 02
3.37 8.12F 03} 4.67 1.02F 0u 8.00 5.32F C3 41.97 9.69% 01
2.7C BLZ7E 03 3.52  7.29F 03 4.71 1.20E 04 10.00 2.96F C3
2.79 T.44F 03 3.55 1.15F nu 5.C0 1.04F 04 15,00 9.91F C2 ND = 60
2.82 1.15F 04 3.78  9.91F 01 6.C0 6.53IF 03 20.00 4.49E C2
1.0C 9.€bF 03 1,81 1.15F 04 3.00 3.0RF 03 30.00 1.45E 02 6.24 9.24F 01
3.02 9.71E 013 4.00 1.03F 04 10.00 1.70F 03 35.95 B.68E C1 6.72 7.70F 01
3.0 1.12F 04 5.00 5.80F 03 15.00 5.62F 02 6,77 1.24E Ou
4.0C S.64F 01 6.00 3.61F 03 20.060 2.53E 02 BA = SE 7.09 1.11F 04
5.00 3.17F 03 8.00 1.69F 03 30.C0 8.08F 01 7.4 1.31F 04
6.00 1.96F 03 10.00 9.22F 02 30.45 7.74E 01 5.28 B8.66k (3 8.00 9.96E 03
2.00 9.C4F 0Z 15.C0 3.01F 02 5.63 7.47F €3 10.00 5.58F 03
10.00 4.90E 02 20.00 1.34F N2 TF 2 = 52 5.67 1.19E C4 15.00 1.90E 03
15.00 1,59F 02 25.46 6.78F 01 5.95 1.06E C4 20.00 8.71F 02
Z2n.0C 7.C3F 01 “,37 B8.11F 03 6.00 1.25F 04 30.00 2.84E 02
20.99 6.13E 01 CcC = 48 4.61 7T.36E 013 6.00 1.25F 04 40.00 1.27F 02
4.65 1.16E 0u 8.00 6.05E C3 43.56 9.95¢ 01
RU Z = 44 3.56 8.18F 03 4.91 1.03F 04 10.N0 3.36F 02
1.73 7.32F 03 4.95 1.21E 04 15,00 1.13k 03
2.8 &.Z7F 03 1.76  1.16F 04 5.00 1.18F 04 20.00 5.174E 02
.97 TL43F 03 3.99 1.01F 04 6.C0 7.%1F 03 30.00 1.66F C2
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Table 20 (continued)

hy org hy orgr hv OrR hy or g hv o7 R
PM 7 = 61 TB 2 = £S5 ™ 7 = 69 W = 74 ET Z2 = 78
6.50 9.33C 03 10.00 9.R4F 03 S9.44 1.23F 02 10.28 1,08F C4 30.00 2.03% 03
7.01 7.70£ 03 15.00 3.40F 03 11.56 7.87F G3 40.00 9.328 02
7.07 1.25F 04 20.00 1.57F 03 Yr 2 = 70 11,65 1.34F 04 50.00 5.07% 02
7.39 1.12E 0 30.00 S.18F 02 12.07 1,24F 04 60.00 3.07% 02
7.45 1.32FE 04 40,00 2.33F N2 9.69 1.03FE 04 12.17 1, 47E C4 78,58 1.45F 02
#.00 1.11F 04 50.00 1.25F 02 9.93 7.86F 03 15.00 8,71E 02
10.00 6.28E 03 52.02 1.11F 02 10,00 1.138F 04 20.00 4,09% C3 AU Z = 79
15.00 2.14E 03 10.06 1.33E 04 30.00 1.39F C3
20.0C 9.8CE 02 DY 7 = h5 10.45 1.21E 04 40.00 6.33F 02 12.00 1.747 Oy
30.00 3.20E 02 1M.53 1.44F 04 50,00 3,438 €2 13.76 7.84E 03
4N.00 1.43F 02 7.83 9.97F 03 15.00 5.82E 03 60.00 2,07E 02 13.87 1.35% 04
45,18 1.CIF 02 R.00 9.05E 03 20.00 2.73FE 03 69.65 1.37F Cz 14.33 1.25E 04
8.58 7.88F 03 30.CC 9.11F 02 14.44 1.48%E 04
SM 2 = 62 .65 1,30F D4 w0.0C 4.13E 02 RE = 75 15.00 1.34E 04
9.00 1.718E 04 50.00 2.22E 02 20.00 6.47E 03
6.75 9.40F 013 3.08 1.40F 04 60.00 1.34E 02 10.61 1,10F O4 30.00 2.22E 03
7.31 7.70F 03 10,00 1.10F 04 £1.,40 1.25F N2 11,98 7.89E (3 40.00 1.02F 03
7.37 1.25F 04 15,00 3.83F 03 12.08 1.35FE C4 50.00 5.5%E 02
7.70 1.13F 04 20.C0 1.78F 03 Ly 2 = 71 12.50 1.24F 04 60.00 3.37F 02
7.76 1.33F 04 30.00 S.87EF 02 12.60 1,48E C4 80.00 1.52F 02
8.00 1.24F 04 40.00 2.64F D2 9,31 1.04E 04 15.00 9,578 €3 80.92 1.47E 02
10.0C 7.C4FE 03 S0.0C 1.41F 02 10.00 B.64F 03 20.00 H4.S52E C3
15.00 2.41F 03 53.82 1.15F 02 10.36 7.85% 03 30.00 1.53E C3 HG Z = 80
20.00 1.11E 03 10.45 1.33E 04 40.00 7.02E (2
30.00 3.€2E 02 HO 2 = 67 10.84 1.22F 04 50.00 3.80F 0z 12.37 1.14E 04
40.00 1.62E 02 10.92 1.44E 04 60.00 2.30r C2 14,24 7F.78F 03
46.84 1.04F 02 8.12 1.00F 04 15.C0 6.4FF 03 71.81 1.39F €2 14.35 1.34F 04
8.92 7.85F 03 20.00 3.02E 03 14.82 1.24E 04
FO 72 = 63 8.99 1.31f 04 30.C00 1.01g 03 0s = 76 14.94 1,48F 04
9,35 1.19FE 04 40.00 Uu.60E 02 15.00 1.46E 04
7.02 9,538 03 9.43 1.41E O4 50.00 2.48E 02 10.95 1.11F 04 20.00 7.CSE 03
7.62 7T.74F 03 10.00 1.21F 04 60.C0 1.49F 02 12.41 7.908 C3 30.00 2.43F 03
7.68 1.27F 04 15.00 4.27F 03 63.u40 1.28E 02 12.51 1.35F G4 40.00 1.12E 03
2,00 1.1SE 04 20.00 1.98F 03 12. 94 1.25F 04 50.00 H.10E 02
2,01 1.14E 04 30.00 6.57F 02 HF 2 = 72 13.05 1.48F C4 6C.00 3.70€ 02
3.08 1.35E 04 40.00 2.96F 02 15.00 1.04E 04 80.00 1.68F 02
10.00 7.¢2F 03 S0.00 1.598F 02 9.63 1.05E 04 20.00 4,95F 03 83.32 1.50F 02
15.00 2.71E 03 55.66 1.18F 02 10.00 9.65F 03 30.70 1.68F 03
20.00 1.25E 03 10.75 7.85E 03 40.00 7.71E (2 TL 7 = 81
30.00 4.09F 02 FR Z = 68 10.84 1.33E 04 50.00 4.18F C2
40.00 1.683E 02 11.24 1.22% 04 60.00 2.53F C2 12.75 1.15E 04
48.53 1.C7F 02 8,41 1.02F 04 11,33 1.45% 04 T4.02 1. 41E 02 14.73 T.74E 03
9,27 7.90F 03 15,00 7T.14F 03 14.85 1.34% 04
GD Z = 64 3.34 1.32FE 04 20.G60 3.134E 03 IR = 77 15.00 1.30E 04
9.71 1.20F 04 30,00 1.12% 03 15.32 1.24E 04
7.26 9.61F 03 9,79 1,42F 04 40.00 S5.11% 02 11.29 1.13F 04 15.45 1.47E 04
7.94 7.73E 03 10.00 1.35F 04 50.00 2.76F 02 12.85 7.90F 03 20.00 7.69F 03
8.00 1.27FE 04 15,00 4,76F 03 60.00 1.66E 02 12.95 1.35E 04 30.00 2.65E 03
2,00 1.27F 04 20.00 2.22F 03 AS5.44 1.30F 02 13.39 1.25F 04 40.00 1.22E 03
B.34 1.15F 04 30.00 7.37F 02 13.50 1,487 C4 50.00 h.68F 02
3.41 1.36E O4 40.00 3.33F 02 TA 72 = 73 15.00 1.14E 04 60.00 4.06E 02
10.00 B8.84FE 03 S0.00 1.79F 02 20.00 S.42F C3 80.00 1.84F 02
15.00 3.C4E 03 57.53 1.21F 02 9.95 1.07F 04 30.00 1,8S5F 03 85.77 1.52F 02
20,00 1. 4CF 03 10.00 1.06F 04 40.00 B,U8F (2
30.00 4.61E 02 ™ 2 = 69 11.15 7.87E 03 50.00 4.61E C2
40.00 2.07E 02 11.24 1.34E 04 60.00 2.79E C2
50.0C 1.10F 02 P.70 1.03F O4 11.65 1.23F 04 76.27 1.43F 02
50.26 1.(9E 02 9.62 7.89F 03 11.74 1.46E QU
3.70 1.32F 04 15.00 7.90F 03 PT = 78
T8 Z = 65 10,00 1.23F 04 20.00 3.71E 03
10.07 1.21E 04 30.C0 1.25F 03 11.65 1.13E C4
7.56 9.78F 03 10.15 1.43F 74 40.00 S5.71°FP 02 13.30 7.84F 03
8.00 B8.51E 03 15.00 <.27F 03 50.CC 3.09F 02 13.u41 1.35F Cu4
8.25 7.€0F 03 20.00 2.46F 03 60.00 1.86F 02 13.85 1.25F 04
8.32 1.28E 04 30.00 B8.19F 02 67.52 1.34E 02 13.97 1.48E C4
R.67 1.16F 04 40.00 3.71F 02 15.00 1.23F 04
3.73 1.37E 04 50.00 1.99E 02 20.00 5.92E C3
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Table 20 (continued)

hy or R hv orRr hy orR hv gr R hy 9r R
pPB = 82 RN 2 = 86 TH 72 = 30 PO 72 = 94 CF 2 = 98
13,13 1.15E 04 17.52 1.28F 04 30.00 S.26E 03 60.00 1.71E 03 135.80 1.63E 02
15.00 7.99F 03 18.04 1.20F 04 40.C0 2.48®E 03 80.00 S.15E 02
15.24 7.67E 03 18.18 1.42E 04 50.00 1.38F 03 100.00 2.83F 02 BS 2 = 99
15.3€¢ 1.,33E 04 20.00 1.12F 04 60.00 B8.44F 02 122.40 1.64F 0Z
15.84 1.23E 04 30.00 3.94F 03 80.00 3.88% 02 20.55 1.09E 04
15.97 1.47F 04 40.00 1.84F 03 100.00 2.12F 02 AM 2 = 95 25.99 5.67F 03
20.0C 8.32F 03 50.00 1.071% 03 110.10 1.613E 02 26.20 1,02F O4
10.00 2.88F 03 60.00 6.19E 02 18.65 1.12E C4 26.87 9.578 03
40.00 1.33F 03 80.00 2.83F 02 Pa Z = 91 20.00 9.32FE 03 27.08 1.15F 04
50.0C 7.29F 02 S8.76 1.59F 02 23.04 6.24F 03 30.00 8.87E 03
A0.00 4.43E 02 16.86 1.14F 04 23.23 1,12F G4 40.00 W4.33E 03
R0.00 2.C1E 02 FR Z = 87 20.00 7.79F 03 23.85 1.05E Q04 50.00 2.44E 03
83.26 1.S4E 02 20.38 6.74E 03 24.04 1,25E 04 60.00 1.52F 03
15.14 1.15F 04 20.85 1.20E 04 30.00 7.19F 03 80.00 7.11F 02
BI = 83 17.95 7.18F 03 21.12 1.12F 04 40.00 3.4u4F 03 100.00 3.94F 02
18,10 1.27F 04 21.29 1.34F 04 50.00 1.92E 03 139.30 1.63E 02
13.52 1.15F 04 18.63 1.18F 04 30.C0 S.61E 03 60.00 1,19E C3
15.00 8.€6F 03 18.78 1.41F 04 40.00 2.65E 03 80.00 S5.53F (2 FN Z =100
15.75 7.%9E 03 20,00 1,20F 04 S0.00 1.47E 03 100.00 3.04F 02
15.88 1.32F 04 30.00 4.25F 03 60.C0 9.03E 02 125.70 1.65FE €2 21.04 1.08E 04
16.37 1.23F O4 40.C0 1.99P 03 80.00 U4.16F 02 26.77 5.51E 03
16.50 1.46F 04 S50.00 1.10F 03 100.00 2.28E 02 CM 2 = 98 26.99 9.97% 03
20.00 B8.87E 03 60.00 6.72F 02 113.10 1.63E 02 ?7.67 9.35E 03
30.0C 3.11F 03 FO.CO 3.07F 02 19.13 1.12FE 04 27.89 1.12E 04
40.00 1.4%E 03 1C0.00 1.67F 02 0 2 =92 20.00 9.98F 03 30.00 9.35E 03
50.00 7.92E 02 101.50 1.60F 02 23.76 6.12F 03 40.00 4.57E 03
60.00 U,F2F 02 17.30 1.14E 04 23.95% 1,.10F 04 50.00 2.58E 03
80.00 2.19E 02 RA 7 = 88 20.N00 7.57E 03 24.5R 1.03E C4 60.00 1.61E 03
90.81 1.55E 02 21.03 6.62F 03 24.77 1,23F 04 80,00 7T.S56E 02
15.%6 1.15T 04 21.19 1.18E 04 30.00 7.61E 02 100.00 4.19E 02
EO = RY 19.54 7.08F 03 21.78 1.10E 04 40.00 3.66E 03 142.90 1.63E 02
18.69 1.26EF 04 21.95 1.,32E 04 50.00 2.05F (3
13.91 1,16F 04 19.23 1.17F 04 30.00 6.,00F 03 60.00 1.27F 03 MD Z =101
15.00 9.43F 03 19.39 1.39°F 04 40.00 2.84F 03 B80.00 S.92F C2
16.28 7.50F 03 20.00 1.29F 04 50.00 1.58F 03 100.00 3,26F C2 21.53 1.06F 04
16.41 1.31F 04 30,00 4.57F 03 60.00 9.73E 02 129.00 1.65FE 02 27.58 5S.3%F 03
16.91  1,22E 04 40.00 2.15FE 03 80.C0 4.49E 02 27.80 9.73E 03
17.05 1.45E 04 50.00 1.18F 03 100.00 2.46E 02 BK 2 = 97 28.50 9.12E 03
20.00 9.68F 03 60.00 7.25F 02 116.20 1.64F 02 28.73 1.10E 04
30.00 3.38F 03 80.00 3.32F 02 19.60 1.11E 04 30.00 9.85E 03
40.00 1.S7E 03 100.00 1.81F 02 NP Z = 93 20.00 1,04F C4 40.00 4.82F 03
50.00 B8.62E 02 1C4.30 1.61F 02 24.48 S5.97F €3 S50.00 2.72E 03
60.00 5.25F 02 17.75 1.14F 04 24,68 1.07F C4 60.00 1.7NE 03
80.0C 2.39E 0?2 AC Z = R9 20.00 8.11F 03 25.32 1.00F O4 BR0.00 8.01E 02
93.41 1.56F 02 21.€68 6.50FE 03 25.53 1.20E (4 100.00 4.45E 02
15.99 1.15E 04 21.R6 1.16E 04 30.00 8.02F 03 146.60 1.62E 02
AT = 85 19.15 6.96F 03 22.45 1.09F 04 40.00 3.87F C3
19.30  1.24F 04 22.63 1.30F 04 50.00 2.17F C3
14.31 1,16F 04 19,85 1.16F 04 30.00 6.41F 03 60.00 1.35F 03
15.00 1.03E 04 20.00 1.38F 04 40.C0 3.05F 03 80.00 6.29F 02
16.82 7.41F 03 20.0% 1.38F 04 50.CC 1.70F 03 100.00 3.47E C2
16.9€¢ 1.3CFE 04 30,00 4.92F 03 60.00 1.05E 03 132.40 1.64F 02
17.47 1.21E 04 40.00 2.31F 03 B0.00 4.B4E 02
17.61 1.44F C4 50.00 1.28F 03 100.00 2.65E 02 CF Z = 98
20.00 1.04FE 04 60.00 7.84F 02 119.30 1.65E 02
30.0C 3.€6E 03 80.00 3.60F 02 20.00 1.10E 04
40.00 1.71E 03 100.00 1.96F 02 PU Z = 94 20.07 1.10E Cu4
50.00 9.38E 02 107.20 1.63E 02 25.22 5.82F (3
60.00 S.72F 02 18.20 1.13E 04 25.42 1.04F CuU
80.00 2.61E 02 TH 2 = 90 20.C0 8.6BE 03 26.08B 9.80E €3
96.05 1.58F 02 22.35 6.38E 03 26.29 1.17F C4
16.43 1.15F 04 22.53 1.14F 04 30.00 B8.42E 03
RN = 86 19.76 6.84F 03 23.14 1.06E 04 40.00 4,08E C3
19.92 1.22E 04 23.32 1.27F 04 50.00 2.30E (3
1W.72 1.15F 04 20.00 1.20F 04 30.C0 6.77E 03 60.00 1,43F 03
15.00 1.10E 04 20.48 1.14F 04 40.C0 3,227 03 80.00 6.67F 02
17.38 7.29F 03 20.65 1.36F 04 50.00 1.80F €3 100.00 3.69E C2
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Table 21. L-subshell photoionization cross section ratios for Z = 12(8)100 (ref. 2)

pay T tm o w o o nersy
(keV) oL 9L, oL (TP 0L, Ototal Ototal Ototal (keV)
MG Z = 12
1.00 0.538 0.155 C.306 1. 165 0.507 0.524 0.151 0.298 1.00
1.29 0.600 0.135 0.265 1.501 0.508 0.583 0.131 0.257 1.29
CA z2 = 20
1.00 0.255 0.252 0.493 0.342 0.512 0.230 0.227 0.444 1.00
1.5¢C 0.340 0.224 0.436 0.514 0.515 0.304 0.201 €.391 1.50
2,00 0.406 0.202 0.392 0.683 0.517 0.362 0.181 0.350 2.00
3.00 0.504 C.170 0.327 .04 0.520 0.448 0.151% €.290 3.00
4.00 0.572 0.147 0.281 1.338 0.522 0.508 0.130 0.249 4.00
4,01 0.573 0.146 0.281 1. 341 0.522 0.508 0.130 C.249 4.01
NI Z = 28
1.00 0.0 0.339 0.661 0.0 0.513 0.0 0.295 0.574 1.00
1.01 0.0 0.339 0.661 0.0 0.513 0.0 0.295 C.574 1.01
1.01 0,138 0.292 0.570 0.160 0.513 0.122 0.259 0.504 1.01
1.50 0.190 0.276 0.533 0. 235 0.518 0.168 0.245 0.472 1.50
2.00 0.241 C.260 0.498 0.318 0.522 0.213 0.230 0.440 2,00
3.00 0.323 0.234 g.443 0.478 0.528 0.285 0.206 0.390 3.00
4.00 0.388 C.212 0.399 0.634 0.532 0.341 0.187 0. 351 4.00
5.00 0.441 0.195 0.364 0. 788 0.535 0.386 0.171 C.320 5.00
6.00 C.484 €.180 0.335 0.939 0.538 0.424 0.158 0.294 6.00
8.00 0.552 0.157 0.290 1.234 0.543 0.483 0.138 C.253 8.00
8.29 0.561 €.155 0.285 1.277 0.543 0.490 0.135 C.249 8.29
KR 2 = 36
1.68 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.777 1.68
1.73 0.0 0.0 1.000 0.0 0.0 0.0 0.0 C. 756 1.73
1.74 0.0 0.363 0.637 0.0 0.570 0.0 0.302 0.530 1.74
1.90 0.0 0.343 0.657 0.0 0.521 0.0 0.284 0. 545 1.90
1.92 0.138 €.296 0.566 0.160 0.522 0.117 0.251 0.481 1.92
2.00 0.151 0.292 0.557 0. 178 0.525 0.129 0.249 C. 474 2.00
3.0C 0.214 0.274 0.512 0.273 0.534 0.183 0.233 0. 437 3.00
4.00 0.267 0.257 0.475 0. 365 0.541 0.228 0.219 C.406 4.00
5.00 0.313 C.243 O. 4l 0. 455 0.546 0.267 0.207 0.379 5.00
6.00 0.352 0.230 0.418 0.544 0.550 0.300 0.196 0.356 6.00
8.00 c.418 €.208 0.374 0.719 0.557 0.356 0.177 0.318 8.00
10.00 0.470 0.191 0.339 0.889 0.563 0.400 0.162 0.288 10.00
14,27 0.553 C.163 0.284 1.238 0.573 0.470 0.138 0.241 14.27
RU Z = 44
2.86 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.715 2,86
2.97 0.0 0.0 1.000 0.0 0.0 0.0 0.0 C.713 2.97
2.99 0.0 C.350 0.650 0.0 0.539 0.0 0.278 0.515 2.99
3.00 0.0 0.353 0.647 0.0 0.547 0.0 0.281 0.513 3.00
3.20 .0 0.347 0.653 0.0 0.531 0.0 0.275 C.519 3.20
3.23 0.154 0.294 0.552 0. 183 0.532 0.127 0. 2411 C.453 3.23
4.0C C.190 C.286 0.524 0.235 0.547 0. 156 0.236 0.431 4,00
5.00 0.226 0.276 0.497 0. 293 0.55% 0.187 0.228 C.410 5.00
6.0C C.260 C.266 0.474 0. 351 0.561 0.214 0.220 0.392 6.00
8.00 0.318 0.248 0.434 0. 466 0.572 0.262 0.205 C.358 8.00
10.00 0.366 0.233 0.401 0.578 0.580 0.302 0.192 0.331 10.00
15.00 0.459 0.202 0.339 0. 847 0.596 0.378 0.167 0.280 15. 00
20.00 0.524 (.180 0.296 1.103 0.609 0.432 0. 148 0.244 20,00

22.07 0.546 0.172 0.281 1. 205 0.614 0.450 0.142 0.232 22.07




135

Table 21 (continued)

T e m o m m m a w me
(keV) oL or oL %Ly 3 0L, Ototal Ototal Ototal (keV)
TE 2 = 52
4.37 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.667 4.37
4.61 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.677 4.61
4.65 0.0 0.346 0.654 0.0 0.529 0.0 0.263 0.u498 4.65
4.91 0.0 0.355 C.645 C.0 0.550 0.0 0.271 C. 494 4.91
4.95 0.167 0.295 C.538 0.201 0.549 0.133 0.235 0.428 3.95
5.00 0.167 0.295 0.537 0. 201 0.550 0.133 0.235 0. 428 5.00
6.00 0.195 (.292 0.513 0.243 0.569 0.156 0.234 0.411 6.00
8.00 0.245 0.278 0.477 0.324 0.583 0.196 0.223 0.383 8.00
10.00 0.287 €.266 0.447 0.403 0.595 0.231 0.214 0.359 10.00
15.00 0.372 0.240 0.388 0. 592 0.618 0.299 0.193 0.313 15.00
20.00 0.436 0.219 0.345 0.772 0.635 0.351 0.176 0.278 20.00
30.00 0.526 0.189 0.285 1. 109 0.662 C.423 0.152 0.230 30.00
31.78 0.538 C.185 0.277 1. 165 0.666 0.433 0. 149 0.223 31.78
ND Z = 60
6.24 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.646 6.24
6.72 0.0 0.0 1.00¢0 0.0 0.0 0.0 0.0 0.648 6.72
6.77 C.0 0.362 0.638 0.0 0.567 0.0 0.269 0.474 6.77
7.09 0.0 0.366 0.634 0.0 0.578 0.0 0.273 C. 472 7.09
7.4 0.173 c.303 0.525% 0.209 0.577 0.13% 0.236 0.408 7.148
8.00 0.188 0.300 0.512 0.232 0.587 0.147 0.235 C.400 8.00
10.00 0.226 0.292 0. 482 0.292 0.607 0.177 0.229 0.378 10.00
15.00 0.302 0.272 0.426 0.434 0.637 0.238 0.214 0. 336 15.00
20.00 0.362 0.254 0.384 0.567 0.661 0.285 0.200 0.303 20.00
30.00 0.449 0.226 0.325 0.815 0.696 0.354 0.178 €.256 30.00
40.00 0.510 C.206 0.284 1.043 0.724 0.403 0.162 0.224 40.00
43.56 0.528 0.200 0.272 1.119 0.733 0.417 0. 157 €.215 43.56
ER Z = 68
8.41 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.629 8.41
9.27 0.0 0.0 1.000 0.0 0.0 0.0 0.0 €. 629 9.27
9.34 0.0 0.373 0.627 0.0 0.596 0.0 0.273 0.458 9.34
9.71 0.0 0.377 0.623 0.0 0.606 0.0 0.276 0. 456 9.71
9.79 0.176 C.310 0.513 0.214 0.605 0.135 0.238 0. 394 9,79
10.00 0.180 0.308 0.511 0.220 0.603 0.139 0.237 €.393 10.00
15.00 0.246 €.299 0. 455 0.327 0.657 0.191 0.232 0.353 15.00
20.00 0.300 0.285 0.415 0. 429 0.686 0.234 0.221 0.323 20.00
30.00 0.382 C.261 0.357 0.619 0.732 0.298 0.204 0.278 30.00
40.00 0.442 0.242 0.316 0.792 0.768 0.345 0.189 0.2u46 40.00
50.0¢0 0.488 C.227 0.285 0.952 0.798 0.380 0.177 0.222 50.00
57.53 0.515 0.218 0.267 1. 064 0.818 0.402 0.170 0.208 57.53
0S 2 = 76
10.95 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.613 10.95
12.41 0.0 0.0 1.000 0.0 0.0 0.0 0.0 ¢.611 12.41
12.51 0.0 0.388 0.612 0.0 0.633 0.0 0.279 0. 441 12.51
12.94 0.0 0.392 0.608 0.0 0. 645 0.0 0.283 g.438 12.94
13.05 0.179 C.321 0.500 0.218 0.643 0.136 0.244 0.379 13.05
15.00 0.199 0.319 0.482 0. 249 0.661 0.152 0.243 C.368 15.00
20.00 0.249 C.311 0.440 0.331 0.708 0.191 0.239 0.337 20.00
30.00 0.324 0.294 0.382 0.48¢0 0.769 0.249 0.226 0.294 30.00
40.0¢C 0.381 c.278 0.341 0.616 0.814 0.294 0.214 0.263 40.00
50.00 0.425 0.264 C.310 0.740 0.853 0.328 0.204 0. 239 50.00
60.0C 0.461 0.253 0.286 0. 854 0.886 0.355 0. 195 0.221 60.00

74.02 0.500 0.240 0.259 1. 001 0.927 0.386 0.185 0.200 78.02
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Table 21 (continued)

zzsfon ffg_ ffi oL, oz, oL, or, oL, oL, Photon
& oL 9L oL oL oL Ctotal Ototal Ototal ey
(keV) 2,3 3 a ota (keV)
PO Z = 84
13.91 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.596 13.91
15.00 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.595 15.00
16.28 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.591 16.28
16.41 0.0 0.404 0.596 0.0 0.677 0.0 0.286 C. 422 16.41
16.91 0.0 C.409 0.591 0.0 0.692 0.0 0.290 0.420 16.91
17.05 0.181 0.335 0. us84 0.221 0.692 0.136 0.251 0.362 17.05
20.0¢0 0.205 €.332 0.464 0.257 0.715 0.154 0.250 0. 349 20.00
30.00 0.274 0.323 0.403 0.377 0.803 0.207 0.245 €. 305 30.00
40.0C 0.326 C.312 0.362 0. 485 0.863 0.248 0.237 0.275 40.00
50.00 0.368 C.301 0.330 0.583 0.912 0.280 0.229 0.251 50.00
60,00 0.403 €.292 0.306 0.674 0.955 0.307 0.222 0.233 60.00
80.00 0.455 €.276 0.269 0.835% 1.027 0.347 0.211 €.205 80.00
93.41 C.u482 C.268 0.25¢C 0.930 1.069 0.367 0.204 0.191 93.41
U 2 = 92

17.30 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.581 17.30
20.00 0.0 0.0 1.000 0.0 0.0 0.0 0.0 €.574 20.00
21.03 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.573 21,03
21.19 0.0 0.423 0.577 0.0 0.734 0.0 0.296 C.403 21.19
21,78 0.0 0.426 0.574 0.0 0.742 0.0 0.298 0.402 21.78
21.95 0.182 0.350 0.469 0.222 0.747 0.134 0.259 €.347 21.95
30.0¢ C.23¢ €.35¢C 0.420 0.299 0.833 0.172 0.261 0.314 30.00
40.00 0.278 0.344 C.378 0. 384 0.909 0.208 0.258 €.284 40,00
50.0C 0.317 €.337 0.346 0.463 0.973 0.238 0.253 0.260 50.00
60.00 0.349 €.330 0.321 0.536 1.029 0.263 0.249 0.242 60.00
80.00C 0.399 c.318 0.283 0.663 1.123 0.300 0.240 0.213 80.00

100.00 0.436 0.308 0.256 0.773 1.202 0.329 0.232 0.193 100.00
116.20 C.u6¢ €.301 0.239 0.851 1.258 0.347 0. 227 0. 180 116.20

FM Z =100
21.04 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.568 21.04
26.717 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.557 26.77
26.99 0.0 0.443 0.557 0.0 0.795 0.0 0.307 0.386 26.99
27.67 0.0 0. 445 0.555 0.0 0.803 0.0 0.308 0.384 27.67
27.89 C.180 €.367 0.453 0.220 0.811 0.132 0.269 0.332 27.89
30.00 0.191 0.365 C.ltly 0.237 0.823 0. 141 0.268 0.326 30.00
40.00 0.234 C.372 0.393 0.306 0.946 0.174 0.276 0.292 40.00
50.00 0.269 0.371 0.360 0. 368 1.032 0.200 0.276 0.268 50.00
60.00 0.299 Cc.368 0.333 0.426 1.106 0.223 0.275 0.248 60.00
80.00 0.3u5 C.361 0.294 0.527 1.230 0.258 0.270 0.219 80.00

100.0¢C C.380 C.354 0.266 0.613 1.333 0.284 0.265 0. 199 100.00
142.90 0.433 0.342 0.226 0.763 1.514 0.324 0.256 0. 169 142.90
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Atomic weight (g/mole) ., | 24

Table 22. Conversion factor C=
Avogadro number

Divide values in Tables 7 to 14 by C to obtain cross section values in units of cm?/g, ;J/p(cm2 /g) = 0/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.

1H 1.674 51 SB 202.2

2 HF 6.647 52 TE 211.9
3 LT 11.52 53 1 210.7
4 BE 14,96 54 XE 218.0
58 17.95 55 Cs 220.7
6 C 19.94 56 BA 228.1
7N 23.26 57 LA 230.7
8 0 26457 58 CE 232.7
9 F 31.55 59 PR 234.0
10 NE 33.51 60 ND 239.6
11 NA 38.19 61 PN 244.1
12 MG 40.38 62 SN 249.56
13 AL 44,78 63 EO 252.4
14 SI 46,63 64 GD 261.1
15 p 51.43 65 TB 263.9
16 S 53.24 66 DY 269.8
17 CL 58.87 67 HO 273.9
18 AR 66.32 68 ER 277.7
19 ¥ 64,93 69 THM 280.5
20 CA 66,55 70 YB 287.3
21 s¢ 74,65 71 LU 290.56
22 T1 79.53 72 HF 296. 4
23 v 84.59 73 TA 300.5
24 CR 86,34 74 W 305.4
25 MN 91,22 75 RE 309.2
26 FE 92.74 76 0S 315.8
27 © 97.85 77 IR 319.1
28 NI 97.45 78 pT 323.9
29 €U 105.5 79 AU 327.4%
30 2ZN 108.6 80 HG 333.1
31 Ga 115.8 81 TL 339.4
32 GE 120.5 82 PB 34401
33 s 1240 4 83 BI 347.0
34 SE 1311 84 PO 347.1
35 BR 132.7 85 AT 347.8
36 KR 139.1 86 RN 368.6
37 BB 141.9 87 FR 370.3
38 SR 145.5 88 RA 375.3
39 Y 147.6 89 AC 377.0
40 zp 151.5 90 TH 385.3
41 wNn 154.3 91 PA 383.6
42 MO 159.3 92 U 395.3
43 TC 164 .4 93 NP 393.6
44 RU 167.8 94 PU 397.0
45 RH 170.9 95 AN 403.6
46 Pp 176 .7 96 CH 411.9
47 a3 179.1 97 BK 413.6
48 CD 186.6 98 CF 413.6
49 1IN 190.7 99 ES 420.2
50 SN 197.1 100 FN 418.6

101 ¥D 428.4
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