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RELATIVISTIC HARTREE-FOCK-SLATER EIGENVALUES,
RADIAL, EXPECTATION VALUES, POTENTTALS AND ELECTRON

DISTRIBUTION FUNCTIONS FOR ATOMS, 56<Z<71

ABSTRACT

We have recalculated relativistic Hartree-Fock-Slater wave-
functions for the elements with Z=56 to Z=Tl. From these wave-
functions we have obtained, and present in tables and graphs,
tEe eigenvalues, the expectation values of r, 1/r, 1/r?, r2 and
r* and rpgyx, the location of the principal maximum in the
electron distribution function, for cach orbital. We have also
tabulated an equivalent point charge which would produce the
computed total potential and estimates of the ensrgies of the
Koy, Koo, IQGq and Daz X rays, and plotted a total electron distri-
bution function for each atom.

INTRODUCTION

In a recent publica‘bion1 Mann and Waber observed that the results
for certain elements in our previous publication? were in error. On
checking these results we found that the computations for some of the
rar-earth elements were done using a multiplier for the exchange potential
of 1.4, rather than 1.5 as required in the full Slater potential and which
we used for all other atoms listed in reference 2. Since we have also
made somz minor changes in our computer programs we have repeated the
calculations for the elements with Z=56 to Z=T71, using the configurations
specified for the rare earths by Mann and Waber:L and the full Slater

exchange potential.
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COMPUTATIONAL DETATLS

A complete discussion of the theoretical basis and numerical methods
usad in these calculations has éppeared elsewhere-3 Certain minor changes
have been made in the computer programs to insure that the numerical
solution o1 the radial differential equations and the numerical inte-
grations used to calculate potentials are carried out with the same order
of accuracy. We have also replaced the abrupt transition to the limiting
value of the exchange potential in the original Latter prescription with
a somewhat smoother transition.

The radial mesh for these calculations is logarithmic with a uniform
step size of 1/16. The mesh is adjusted so that 1 Bohr unit is a mesh
point; the first mesh point is usually at about one-tenth the nuclear
half-density radius, and the last mesh point is at a large enough distance
to make the effects of further increase negligible.

In our programs we check the ensrgy eigenvalues, the total potential,
the exchange potential and the contribution of each orbital to the total
potential for self-consistency. In this set of calculations we used self-
consistency criteria of 10"5 (relative error) for the potentials and
5510 for the energy eigenvalues. We have made a few test calculations
with these values replaced by 10_8 ang 5}:10"9 and have found that the

changes in eigenvalues and potentials are smaller than the original

criteria.



RESULTS

The energ& eigenvalues, radial expectation values, total energies
and equivalent point charge results are tsbulated (Table 1) in the same
format as in our previous paper-2 We have also tabuvlated T ax? the

location of the principal maximum in the electron distribution functionu
2 2
¢3(r) = Fi(z) + 65(x)

where Fi(r) and Gi(r) are r times the "small"” and "large" components of

the radial wave®:nction for the i-th orbital.

~We show in Fig. 1 a sample graph of the total electron distribution

function
o(r) = T'q; [F(r) + & (x)]
Z g

where 9 is the number of electrons in each orbital and the sum is ﬁaken
over all occupied orbitals. Similar plots of the @i(r) for the 4f, 54 and
6s orbitals and of &(r) are available on request.

We have plotted the eigenvalues for the 6s orbital as a function of
Z in Fig. 2 together with the two sets of values reported by Mann and

2

Waber™ and experimental values’ for the ionization potentials. It is
interesting to note that the peak at gadolinium (Z=64%) is well followed by
all three calculations, but that the computed values for cerium (Z=58) all

fall above the computed values for lanthanum, rather ﬁhén belows We have

used the nomenclature of Ref. 1 in labelling our graphs ana tables?j
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BAPTUM

NUCLEAR THARGE= 56.0

TABLE 1

Energy Eigenvalues, Radial Expectation Values,

Total Energies and Equivalent Point Charge

(5P16L6512

A = 137

CWN

RACIUS® 55,6047 FFRAMI =,0001060 BOMR

SLATER~LATYFR FXCHANGE APPROXIMATICN WIVH MULTIPLIER 1.50

SHELL
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125172}
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135172
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€30572)
14S172)
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(40372}
(40572}
(55172}
(5r1/72)
(5P3/72)
(65172}

TOTAL

0.00000894
0.00000952
0.00001013
0.00001078
000001148
0.00001222
0.00001301
C. 00001385
0.00001 474
0.00001569
0.00001670
0,00001778
0.00001893
0.00002015
0.00002145
0.0(100228%
000002430
000002587
0400002754
0.00002931
0. 00003120
000003322
0.00003536
0. 00003764
0.00004007
0. 00004265
De 00004540
0. 000046833
000005144
0.00005476
0,00005829
0. 00006205
0« 00006606
0400007032
0.00007485
0.00007968
0.00008482
0. 00009029
04 00009611
000010231
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0.00011593
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0.00013137
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0.00015846
G+ 0001 6868
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0.00019114
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[+ D]
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22.570351 73
23.93398063
25.36658682
25.86871269
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0.00020347 55.94682911
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0400024543 55.93604220
0400026126 55093183066
0.00027811 55492733448
0.00029604 55292253909
0.,00031%514 55.91742540
0.00033546 55.91197265
0,00035710 55.906158139
0,000368013 55.,89995865
0400040465 95.893347€3
000043074 554R8629860
0.000458%2 55.87878184
0.00048810 55.87076646
000051957 55486221930
0,00055308 55.85310468
000058876 55.84338575
0.00062673 55483302135
Ce00066715 55.82196081
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0,00117088 ' 55.68286119
0.00124639 55.65183029
0,00132678 55.63940162
0,00141235 55.61548254
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0400263862 55426916396
0.00280879 55.22074987
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0400360656 54.99323%26
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C.00635035 S54.78078491

L/(R%Rs
Qs 0.0
[+}] Q.0
a3 0.0
c3 6.373880
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02 2,704760
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SURFACE THICKNESS=0,566
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6C.77887 0,025539
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14.30627 0.091474
12.,04800 0.097462
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R
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1.00000000
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1,28402542
1436683794
1445499141
1.56883030
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2411700002
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3.40603D~04
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2¢631360-04
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1.304260-02
1.524610+02
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1.236970-02
3.65846D-01
4.318220-0t
520248%0-01
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8.381120-01
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34,29000839
33,42651587
32.55005%51
31.66293959
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29,856412793
28,95484013
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17.17819740
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14,70566645
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2484425794
2461799298
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0.262630
C.211429
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2.02060205
1.85026725
1.69932420
156606607
1.4517089%¢
L+35467314
1.27196129
1.19987523
1.13492086
1.07439736
1.,02124056
1.00009964
1.00000000
1.00000000



LANTHANUN

VUCLEA? CHARGE® S7,0

{50}

A = 139

CWN

RAPTUS= 5,6356 FEAMI =,000106¢5 BOHR

JLATER-LATTER EXCHANGE APPRNXIMATICN WITH MULTIPLIER 1,50

SHFLL
115172)
128172}
2pt/2)
(2P372)
(35172}
(3p1/2}
(3pr372)
(303/72)
130572y
1451/72)
(&4P1/2)
[4P3/2}
(4D3/72)
(405721
55172y
(5P1/2)
(5P3/72y
(503723
(651721

N PRONDEINVTLENNVENNND

YovaL S7

R

ENERGY =[GFNVALUES

RYDBERGS
2.862321160 O3
4,SRTRQ2750 02
4e338481730 002
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0.000013A5 10,38326808
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0.00004833 34,02005520
0.00005144 35.87166531

000005676

37.77232704

000005829 39.71087510
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N.00117CB8 56.67435918 0.02664910 49.84650151
0,00126¢39 56465275160 0.02836782 4°,44829205
£.00132678 56.62970757 C.0301S738 49.03254269
0.,00141235 56.60513191 G.03214495 &#,59903159
0,00150344 556.57892328 C.03421812 &B.14756417
000160040 %56.551973B5 0,03642500 4£7.67793255
£.00170362 56.52116869 0.C3877421 47.18947630
CeQO0LAL349  56,48938642 0.04127493 46,6830%435
0.0C193045 S6.65549877 0.06393£93 46415700831
0.00205456 56.541936223 0.06677062 45.,631192C9
0.00218749 556.38083661 0,04578707 45,04499783
0.00232857 56433976484 0,05299806 44.45701383
0.00247875 56.79598252 0,05641€16  63.04908144
0.00263862 56024331556 0,06005467 53.21935026
0.,00780879 56.19957974 C,06392786 42.56530688
0.,0029R8995 56,14658032 0,C6805C85 41.98979079
0,00318278 56.09011164 0,07243676 &1.191784177
0.0013R8C5 56.02995682 0.,07T711172 4A0Q.ATL39848
0,0016065% 55.963887356 0.C82060500 39,72884847
€.00383917 55.89766290 0.08737903 36.,96445134
0.004C88677 55,82503092 0,09301449 230,17864738
0.00435035 55.74772653 €.09901341 37,37205186
0.00463092 55,66547235  0,10536%922 36.54555682
0.,00492959 55.577978235 0.11219€8%9 35.70J41571
0.00524752 55,48494181 3o11942297 34,03834389
C.00558595 55,3860473T7 0.12713573 33.961¢5220

R,509490-04
1.346470-02
9.861380~-03
1.111960-02
9.164140-02
8.62315D~02
9,374350-02
T.66806D-02
T.88165D-02
4.724300~01
5.032890~-01
5.43879D0-01
6.43579D~-Q1
6.595990~01
2.583210 00
3.225110 0O
3,52256D 00
8.460690 00
2,1B8828D 01

R
0+13533528
0.,146406365
0153356497
0416326551
0.1737739%
0.18498140
0.196911 68
0.20961139
G.22313016
0.23752062
0.25203960
026314635
0,28650480
0.30498277
0e32665247
0,34559075
0,36787944
0,39160563
0,41606202
0.44374731
0.47236655
0.50283158
0.53526143
0,56978282
0.8604530606
0.66564853
0.68728928
0.73161563
0.77800078
0.82902912
0.88245690
0.93941304
1.00000000
1.06446944%
1.13314845
1.20623025
1.28402542
1.36683794
1454991 41
1.54883030
Le64872127
1.75505466
1:86826598
1.98873747
2411700002
2,25333679
2,39887529
2455358946
2471828183
2489359594

(BOMR UNITS)
ReR

07-24~13

URNL-DWG 73-8397

=,0000107 BONP

R#RSROR
1.904670~05
3.130390-04
1.964180-04
2.43110D-04
1.273210-02
1.181590-~02
1.388610-02
1.061110-D2
1.116050-02
3.261700-01
3.780640-01
4.41321D-01
62699570-01
T« 037390-01
9.75066D 00
12577400 01
1. 388050 G1
1.419560 02
Ta 804920 G2

POTRR
33,07207323
32.17262951
31.26431020
30, 34895737
29.42725736
28, 50008828
27,56363086
26, 63458792
25. 70000825
24, 76693913
23,83731726
22,91213774
21.99195288
21,07683959
20.167168911
19. 26458990

AMAX

0.016076
04090927
0.C49252
0.074392
0.25946%
0,245675
0.257106
0.206437
0.209675
Cr604724
0.613662
0.,637389
C.657359
0.,666564
1,382671
1,500908
1.566862
7i.054856
24624512

R
3.08021685
3.27887377
3.49034296
3.71545074
3.95507672
4.21015726
448168907
4.77073318

. 507841904
42.,52108200

18.37261283

27.49662053
16. 64183582
15,81064574
15.001252%4
14, 20952744
13.43194754
12.66749065
11.91775276

11.18590834

10+ 47565980
9.79021040
9.13197705
B8,50261712
7490350382
7.33630375
6,80310377
6.30605201
S5.84613514
5.42218764
5,03075271
4,56714358
4.32687240
4.,00647530
3, 70375803
3,41747181
3. 14702044
2.89218826
2. €5305564
2,43003955
2422388430
2403561542
1.860621236
171615327

POT*R
1.5049092%
1.A4TGT2940
1.37038569
1.20222771
1.20160023
1.12722802
1.05689340
1,00843020
1.00000000
1.00000000



ORNL-DWG 73-8398

CERTUM L4F} (SC) A = 140 CHN 07=24-73

- S-L EX
NUCLEAS CJARGE= 58.0 RACIUS= 5,6499 FFPNI =,7001068 EOHR SURFACE THICKNE SS=0.5666 FERMI =,0000107 BOHR
SLATER-LATYER EXCHANGE APPROXIHATICN WITH MULTIPLIER 1.50

ENERGY FICENVALUES RADIAL EXPECTATION VALUFS (ROHE UNITSH

SHELL o RYDRERGS ELECTFCN VOLTS L/tReR®RA) /R R ReR RERIASR RMAX

(1s5172) 2 2.,97404705D D3 £.046280230 04 0.0 63,42603 0.024535 8.18186D-04 1.76337D-06 0.015728
1251723 2 %.79328018D D2 6.521640148D 03 0.0 14,98844 0.104380 1.29119D~02 2.87955D0-04 0.089079
(2P172% 2 %+537405320 02 6.1732756060 03 0.0 14,98609 0,U97522 9.44114D-03 1.801700-04 0,067761
(2P3/72) & 4.20644535D 02 %<.72027404D 03 74173120 03 1356814 0.093719 1.069450-02 2,247880-04 0,073022
(351721 2 1.04316911D 02 1.419262870 03 0.0 5442784 0.276%543 B.750850-02 1,160320-02 0.254064
1r1/72) 2 9.328904560 01 1269226000 03 0.0 5¢34B02 04265891 8.21696D-02 1,072200-02 0e240337
(3P3/2) o 846460981670 Q1 L«17944096N 03 1460470 03 4499326 04277976 8.95907D-02 1,267T180~02 00251760
(3D3/2) o 60 720356830 J1 - F.143247080 02 24411300 02 4486535 0248650 7429327002 9.,58008D0-03 04201545
(305721 6 6.5T7115330 01 | 8.948362720 02 , 2.191190 02 4477489 02252447 T45C360D0~02 1.009350-02 0.,206772
(451/72) 2 241558561GD 01 '+ 2,923106900 02 0.7 2425933 04030832 §.49726D-01 2.928040-03 0,588750
(4P172) 2 1.T4015041D 01 - 2.36752683D 02 0.0 2,15962 0.64T650 4.T6963D-01 3,394910-01 0.5975¢0
(4P372) o 1.596643690 01 2.172281630 02 3.18653C 02 2.04280 0.674463 52169920-01 3.98709D-01 0.621201
14D372) 9.06448690D 00 1.2222%0640 02 4406030 01 1.83284 0.723842 6.07005D-01 5.95815D0~00 0.639178
(4D572) & 8.808020220 00- 1.198257580 02 3.56638D 01 1.80395 0.733253 6.27734D~01 6,271210-01 0.£47152
(58172} 2 34325647900 00 4.57464374D 01 0.0 C.90083 1,681725 2.456468D 00 8.888820 00 1.348822
(5P172) 2 2.15287958% 00 2.929057250 01 0.0 080160 1.048G675 3,07560D0 Q0 1.437730 01 1,.4465579
(5P372) & 1931494950 00 2.627856830 01} 4.875190 0% C.75952 1.726771 3.,37403D 00 1,736%80 O1 1.530230
(4F5/2) ) 9.454628510-01 1.28&330570 01 5410844D 00 1.31213  0.984369 1.237730 U0 3,08%5302D0 00 0.6764T76
(50372} ) 4.067077350~01 5.533380750 00 3.385420 00 0504356 2.619561 80235880 00 1+363920 02 2.,012706

2

t6Strs2) 3.831759900-01 5.213224309 00 0.0 Ce29685 4,302561 74123210 01 74372210 02 2,562163

TOTAL 58 1. 770412060 04 2.40866872D 05

R POTOR R’ POTeR R POTER R POTER R POTOR
0.00001222 9.31448916 0,00027811 57.,9234929% 0.,00632572 56411902401 0.16406366 32,62897077 3.27837377 1+44325532
0.00001301 9490961785 0.00029606 57.91843615 0.00673795 55.997406470 0.15335697 31.70442797 3.49034296 1.34686535
0.00001385 10.54197332 0,0003k514 57,91304326 0.00717251 55.86837056 0.16324551 30,77227059  3.T71545074 1.26077641
0.00001474 11.21371818 0.00033546 57.90729223  0.,00763509 55.73153813 0.17377394 29,83331573  3,95507672 1.10222639
0500001569 11492710535 2,00035710 57,9011%934 0,00812752 55.58651213 0.1€498140 28.88849211  4,21015726 1.10903199
0.00001670 12468447378 0400038013 57,89461921 0.0€865170 55.43260569 0.195691168 27,93915605 #.46160907  1.04075305
0400001778 13.48824179 Ce00040465 57.808764479 0400920968 5527024047 0:20961139 26.98711233  4.77073318 100306066
0400001893 14.34089742 000043074 57.88020718 0.00980366 55.09814671 0.22313016 26.03443357  5,07841904 1,00000000
0.00002015 15424498517 0.00045852 57.687227558 040104359 54.91616322 0:23752082 25,08351735 35.25121511 1.00000000
0.00002145 16.20308821 0,00048810 57,86381712 C.01110900 54.72363728 0,25283960 24.13470482
0.00002283 17.21780501 000051957 57.85479673  0.01182547 54252070440 0.,26914635 23,19011341
0.00002430 18429171917 0.00055308 S57,845176S8 (0.01258016 54.30628846 0.286506430 22,24964297
0.00002587 19,427360 86 0.00058876 57.83491798 0.01360001 564.08010066 0.30498277 21,31348846
0.000027%4 20.62715809 C.00062673 57.82397713 0.01426423 53,84164175 0,32665247 20.38247704
0.00002931 21.89337548 0.,00066715 57,81230901 0.01518420 53.,59039922 0.,36559075 19,45903366
0.00003120 23,22R0379% 0.0C0T1CLT 57.79986516 0.01626349 53.32585156  0.38787944 18,5476249)

0.00003322 244632835¢9 000075598 57.78659352 001720555 53.04746857 0.37160563 17,65384401
0400003536 26410900825 C»00080473 TeTT244013 0.01831564 5275471732 0.41685202 16.78204865
0.0000376% 27.65719845 0.00085663 57.75734503 0.01949690 52.44706357 046374731 15,9328591)
000004007 29,277277868 0.00091188 57.7612459) 0.0207543% 52412398337  0.47236655 15,10334307
0400004265 30.96813037 0400057069 57,72407554 0.02209288 51.78497083 0, 502083158 14,28951291
0400004540 32.727389S4 0.00103330 57,70576386 0402351775 S51.42954958 053526143 13,48907624
0.00004833 34.55112307 0.00109594 57.68623371 0.02503451 51.05728716 0.,56978282 12,70248652
0.0000 5144 36443344613 0.00L17CB8  57,66540454 0.02664510 50.66780155 0.60653066 11,93241280
0.00005476 38,36606806 0.00124639 57,66319014 0.028356782 50.26077158 0,64564853 11.18270626
0.00005829 40,337750CS 0,00132678 57.61949862 C.03019738 49.83593205 0.68728928 10.,45715843
0.00006205 42.33367920 0,00141235 57.59423219 0.03214495 49,39305952 0.73161563 9. 75891727
0.00006606 44.33476569 0.00150344 57,56728672 0,03421012 48.93194568 0.77880078  9,09018185
0.00007032 46431690180 0.,00060C40 57.53855143 0.03642500 48,45235513 0.82%902912 8, 45250560
0400007485 48.25028185 CeONLT0362 57,50790047 0.03877421 47.95398827 0.88249890 7. 86731681
0.00007968 50,09900445 0.00181349 57.475232586 004127493 47.43644895 0,93941206  7,27629545
0.00008482 51,82140820 0000193045 57,%4039060 0.04393¢93 46.89923599 1,00000000 6. 74145404
0.00009029 53437196731 000205496 57.40324121 0404677062 46034176166 1,064694406  6,24433166
0400009611 544705995 22 0.00210749 57,36363437 0.C4STEICT 45.76339586 La 13314845 5, 784998089
0.00010231 55.78827756 0.0023285T 57.32141099 0.05255806 &5.16352237 1020623025 5,36130769
0.00010891 56.60466843 0.00247T875 57.27640248 0405641614 64.56159827 1428402542 4096930264
0.000£1593 57.17096326 0.00263862 57.22843034 006005467 43.89719736 1436683794 4460443059
0. 00022341 57.530469279 0.00280879 57.17730576 0.06392786 43.23003920 10645499141 40 26265725 .
0.00013137 57,74059138 0.00298995 57.12282922 0.06805C85 #2,53999190 1.548R83030 3,94108450
0.00013984 57.85370184 0.,00318278 57.06479011 0.07243676 4£1.82706329 14664872127 3,63785351
0000014886 57.,91001642 0.,00338805 57.00296639 0.07711172 41.09137969 1. 755054608 3.35191082
D0+00015846 57.93552198 0600380656 56,93712427 0.08200500 40.33317062 186824536  3,08266802
0.00016868 57,94538678 0.,00383917 56,86701790 0.C6737303 39.5%277227 198873747  2,82585675
0400017956 57.94775012 0.00408677 556.79236913  0.09301449 38.7%065618 2.11700002 2,59350937
0400019116 57.94666969 000435035 56.71296729 0,09901341 37.92750527  2.25353479  2,37398102
0.00020347 57.94402906 0.00463092 56.62846910 0.10539522 37.,004304C9 2439807529 2.17199930
0.00021659 57.94063868 Ce00692959 56,53859849 0.11219¢89 36.22244762 2.553508946 1,98048897
0.00023056 57.93681712 0.00524752 56.,44304663 0.11943297 35.34377008 2.71828183 1482425390
0.00024543 57,93267335 0.,00558595 56.34189189 0.12713573 34.4%06456728 2.89339594 1o 47944860
0.,00026126 57.92823349 G.00594622 56.23359998 0.13533228 33.544843856 3,08021685 135314750



PRAESONYMI UM

(&4F13

A= 18}

CWN

NUCLEAQ THAPGE= 59.0 RADIUS= 3,6642 FERN] =,0000070 POHR
SLATER-LATTER EXCHANGE APPROXIMATICON WITH MULTIPLTER 1450

SHELL
(151/72)
t25172)
tzr/72)
2e3/2)
(351/2)
(1Ip1/2y
130372)
(303721
{305/2)
1451721
(4P1/2)
(4P372)
14D3/72)
1405/2)
t551/2)
{5P172)
(5P3/2)
(&F5/2)
165172)

TOTAL

0.C0001148
0.00001222
G, 00001301
0.00001385
0.,00001474
0.,00001509
0,00001670
0,00001778
0.00001893
0,00002¢15
0.,00002145
0.00002283
0.00002430
0.00002587
0.,0000275%
0,00002931
0,00003120
0.00003322
0,00003536
0.00003764
0.,00004007
0.00004265
0,00004540
0.00004833
0.,00005164
@. 00005675
0,00005829
0.00006205
0,00006606
0.00007032
0,00007485
0.00007968
0,00008482
0.0000902%
0.00009615
0.00010231
0.,00010891
0,00011593
0.,00012341
0.00013137
0,00013984
0.,00%14886
0.00015B846
0.00016868
0.00017956
0.00019114
0.00020347
0.00021 659
0.00023056
0,00024543

Q
2
2
2
.
2
2
'S
4
]
E4
2
4
.
6
2
2
4
3
2

ENERGY EIGENVALUES

AYDRERGS
3,087703900
4, 997894290
42735620160
4,37615557D
1.08797462D
9. TA448262D
9.026437610
Te 054417330
6, 868017030
2.199727820
1.768889720
1.612968880
8,97949%72D
B8,701222120
3,182667840
2,003619270

03
02
02
02
02
01
ot
ot
01
3}
ot
4]
00
o0
00
00

1.781343040 00
5.512459030-01
3,594593560-01

1.845823910

faveR

04

8.885741 61
943412999
10.05820854¢
10. 70007949
11.3019395¢
12.10607740
12.8768695%6
13.,69077348
14.55631813
15.47409047
16244871 T5R
17.478861322
18.56709730
19.72005712
20.938198 ¢
2222383238
23.579031 16
25.00552970
26050660894
28,07695013
29.T72245669
3144003651
33,227337Cs
35.08042440
36499339659
38.95792113
4G.96268826
42.992776 20
45.0209375%
47.06686345
49.01638325
50.901237¢66
5265917361
54426398707
5560965953
56.72001435
57.559533130
58.14320830
58.514569804
58.73176365
58,84884404
58.90717280
58,93380942
5894385058
58.,986323¢5
58,94523166
50,96252499
58.,939043 46
58,935117C8
58.9300588%

S-L EX
SURFACE THICKNE S50,5666 FEPMI

07-24-73

ORNL-DWG 73-8399

«. 0000107 ROHR

RADTAL EXPECTATION VALUFS {BOHR UNLTS)
ELFCTRCN VOLTS 1L/(R®ReR) e R ReR RE&RERSR
44200913790 C4 Q.0 6476895 0,026057 7.87030D=-0% 1,634270-08
6.79978%120 03 0.0 15433773 0.102222 1.230720-02 2.65119D-04
64442953295 03 0.0 12433508 0.085£37 9.06268D-03 1.6564100=04
5.953890940 Q3 7.60043D 03 13,83037 0.091938 1,029100-02 2,080610-04
1480222110 03 0,0 2456520 06270315 8436183002 1.059040-~02
1325765090 03 0.0 5448607 0.259628 7,835360-02 9.745070-03
1.220C€7392D 02 10561120 03 54100%4 0+2T1E57 8.56919D-02 1.156853D~02
94556930540 €2 2.58560D 02 458320 D+242£59 6,94296N-02 8.668280-03
9344142210 02  2.3448%5D 02 4280727 0.246498 7,150360~-02 9.149530-03
24992795700 02 0.0 231405 0.616884 4,295580-01 2.68450D0~01
24606627530 C2 0.0 2021279 0.632946 4.55804D0-01 3.108390-01
24194492550 02 3399120 02 2.00708 04660525 4.9561270-01 3.682400-01
1.22168733D 02 4,70937D0 01 1.87250 0+708942 5.83053D-01 5.535120~-01
Le183827370 02  4.218420 01 1.84132 0471A8759 $.99180D-01 5.847330-01
%+33011508D0 01 Ce0 Ce90134 1.477007 2.452120 00 8,87423D 00
2.725584130 01 0.0 079580 1656037 3,108940 00 1.489160 01
24423570540 01 4,79301p 01} €.75090 1.741039 3,43831D 00 1.829920 01
T.A99E6%588D 00 %.1869L1D 00 1.29535 1.026761 1.39917D 00 %,85833D 00
4,890552370 00 0.0 0428383 4.484111 2.31045D O1 8.78556D 02
24511298800 C5
L) POTeR R POTeR R POTOR
0.00026126 58,92629553 0,00594622 57.16400139 0,13533528 33,97009088
0.00027811  58.92142372  0,00632972 57.06631983 0.14406366 33.036416404
G.00029404 58.918622619 0.00873785 56.94142305 0,15335497 32,08949528
0.00031514 58,91068254 0.00717251 56.80893255 0,16324551 31.13624245
0.00033546 58,9047T129 (0.C0763509 56,6634577L 0,17377394 30.17541654
0.00035710 58.,89846681 000812752 56,51959595  0,18498140 29,20804345
0.00036013 58,89174340 C.0C865170 56,36193263  0,19691168 28,23558999
00040465 58488457321 0.0092C968 56.19504256  0.20961139 27.25995084
0.00043074 38.876920650 0,C0980366 56,01868711 0.,22313016 26428318404
0,00045652 56,8687T7157 C.01043%594 55,831817C6 0.23752082 25,30713944
0.00048810 58,86007459 0.C1110900 5$5,63457099 0.25283960 24,33317718
0,00051957 58,85079946 0.01182547 55.42627542 0.,26914635 23,35199195
C.00055308 58484090768 0.01258814 55,206444%2 0,28650480 22,39388061
€.0C058876 58,83035816 0,01340001 54.974658013  0,30498277 21,42924802
0.00062673 58,81910709 C.01426423 54.730L7187 0.32465247 20.46953239%
0.00086715 58,80710771 0.01518420 54,.47269788  0.34559075 19.51797164
0,00071017 58,79431017 0001616349 54.20102620 0,36707944 18,57960009
C,00075598 58,78066127 0.01720595 53.,91661750 0.391560563 17.65979629
0,00080473 508,76610430 C.018313566 53,61652911 0406086202 16,76160125
0,0C085663 SB.75057675 0.01945690 53.30142119 0.,484374731 15.88429563
0.,00091188 58,73402016 0.0207%5434 52,97056488 0.,47236655 15,02451598
0.,00067069 58,71635972 0.022092688 52.62345266 0.50283158 L14,17918732
0,00103330 5$8,569752413  (.02351775 $52.25961023  0.53526143 13,34755297
0,0010999% 58,67743528 0,02503451 51.87860825 0.,56978282 12,53152072
Qe00117CB8 58465600991 0.02664510 51.,48007215  0.,60653066 11,73491521
0.,000124€39 58,83315932 C€.02836762 51.06368538 (.64564853 1G.9621721%9
0,00132¢78 568.60878908 C.03016738 50,62918369 (,68728928 10.21746134
0.,00141235 58,58279861 C.0321449% 50.17533564 0,731615%63 9,50398888
0.00150346 50.55508008 (.03421012 9.70491115 0.77080078 8,82398511
0,00180040 58,52552203 0.03842500 49,21464085 (0.82902912 8,17897204
0.,00170362 508.49400057 C.03877421 &B.,70517785 0.,86249590 7,57019839
C.00181349 58,46038898 0,04127493 #8,17607321 0.93981306  6,99904413
0.00193045 58,42554934 0004393893 47,62677575 1,00000000  &,4466082419
0,0020%496 58,38532680 0.060677062 67,05605988 Lo 064498486  5,97428286
0.0C218749 58,34559759  0,CASTEYOT 46.4550723¢1 1413314845  5,52071896
0,00232857 58,30216818 Co.C5296806 #35.85139877 1.20623025 S5.10358319
0,00247875 58,25587567 CuC5641£614 45,2151034) 1.28402562  4,7194)583
0.00263062 58,20653658  0,0000%467 &4.,555784108 136683794  4,36372197
0.00280879 58,153958%2  0.06392786 &3.87318273 1.45499141 4,03295384
0,00298595 58409793577 C.06805C65 «3,16718343 154083030 3.72421614
0,00318278 58,03825298 (.C7243976 62,43782089 1.66872127  3,43543802
0.0033R805 $7,97468273  C.CTT11172 &1,68521218 1,75505466  3,16505713
C.00360656 57,30698569 0,0P200%00 40.90959584 1.8682659 2,91186468
0.,00383517 57,83491028 C.CAT3I7603 40,11131579 1«988T374T7  3,567486640
C.006408677 57,75819247  0.09301449 39.290875%9  2,11700002 2.45348199
0,00435035 57,67653558 C.09901340 38,44901199 2,25353479  2,24740729
0,00463092 57,%58971010 0.10536522 37,58680722 2439887529 2.05701843
0,00092959 57,49733386 0.11219689 36.70576323 2.5535094¢6  1.08326453
C,00524752 $57.39917098 C.11943297 35,.80781561 271020183 1,72742112
0.,00558595 87,29483388  C.12713573 34,009508%572 2.89359594  1.59054040

RMAX

0.015411
C.CB7321
0.066248
0.,071648
Co 248427
0.234922
0.246173
0.,197011
G+200208
0.576112
0.502787
0.608069
0.,622974
04631288
1.23293%6
La 456007
1.526051
0.643748
2.682421

R
3.08021685
3.27887377
3,49034296
3,71545074
3.95507672
4,21015726
4,48160907
4.77073318
5.07041904

42,52108200

POTSR
1.47269438
Le372465672
L. 206935685
1.21265190
1.14608284
1.00448041
1.02823329
1.00103189
1.03000000
100000000



NEQDYMIUM
NUCLEAR ZHARGE= 60,0 RAPIUSs

SHECL
(usi/2y
tas1/72)
{2P1/2)
{2P372)
(38172
13r172)
(3P3/2)
130372y
(305/2)
165172)
tep172)
(4P 372y
(40372}
(40572)
155172}
{5p172)
15Pp372)
(4F5/2)
1651/72)

4]
2
2
2
4
2
2
L}
'y
6
2
2
s
4
6
2
2
L3
4
2

(4F) s

A = 144

CwN

5.7067 FERM] =,0001078 POHR
SLATER-LATTER FXCHANGE APPROXTMATICN WITH MULTIPLYER 1.50

ENERGY EIGENVALUES
FLECTECN VOLTS

AYDRERGS
3.20438417D
5.213597420
42944735620
42557158440
1.140628400
1,023778040
2.4%T332683D
Te40.°6845D
Te 235934670
22304540140
1857756240
16087333170
9447600330
9. 141641830
3.292558380
24066929930
1826691040

03
02
02
02
a2
02
01
o1
01
01
ot
01
o%
00
00
oo
00

5.980863030-01
3464674169001

44359660790
7.09225570D
6,72746115D
6,200150770
1.551859160
1.392880730
1.206780140
1,006¢6476D
9.837930750
Ye135204150
24527433090
24255667400
10285374370
1.243747800
4479624450
2.812120180
2.484995850
84137143580

04
c3
DE}
03
03
03
03
Q3
c2
02
o2
02
02
02
0l
o1
0l
00

TOTAL 60

R
0.00001148
G.00008222
0.0000130y
0.00001385
0,0000147s
000001569
0.00001670
0.00001778
0.00001893
0.00002015
000002145
000002283
000002430
0,00002587
0 G0002754
0.0000293¢
0400003120
0.00003322
060000353
0.00003764
0.,00004007
0400004265
0400004540
(400004833
0400005144
N.000054%6
0.0000%829
0+ 00006205
0000006606
0,00007032
0.0000 7485
0.00007968
0. 00008482
0.00009029
0, 00009611
0,00010231
0400010891
0.00011593
G, 0001 2341
0.00013137
0.0001398¢
0,0001 4886
0,0001% 5846
0.0001 6868
0,00017956
0,00019116
0.00020147
0.0002165%
0,00023056
0.00024543

1923206790 04

POTeR
8,977317C5
9:.55243140

10.16202219
10,81061743
11.49964139
12,23141238
13,00833860
13.,83291145
14.70769710
15.63532118
16.61845¢ 14
17,659785 00
16476199355
19,92771085
21e 15947073
22:43964856
23,83038485
2527349026
26079032830
28.36167080
30.0475207)
31.7866895%3
33.59758342
35.47572357?
37.41562036
39,409081 38
41,464697908
43,50854758
45.5807%305
67.63742678
49, 64857800
Sle577886€7
53.38207087
55.01651069
56,431603¢3
57.5891702}
58: 47047547
59.08745357
59.682480C1
59.71431777
59, 83914590
59,90238560
59.9308696A
59.941994 18
59.944 79452
59,943778%8
5$9.94103982
59. 93748030
59, 933454 88
59.92908560

449615C147D 00 0,0

24616520539 €5

R
0.,00026126
0,00027811
0,00029604
0,00031514
0,00033546
0,00035710
0.,00038013
0,00040465
0.00043074
0,00045852
0.0004R€10
000051957
0.00055308
0.0005R276
Ce000£2673
Q.0006671%
C.00071017
0.00075%98
0.0C080473
0.000085863
0.,0C001188
000057069
0.00103330
0. 00109594
0.00117088
0.00124639
0.00132678
0.0016)1235
0.0015034%
0.0C160040
0.00170362
0.00101349
0.00193045
0.00205496
0.0021874%
0.00232r57
0.00247875
€.00263062
G.,0028ca79
C.00268695
0.00311278
0.00334805
€.00360656
0.00382917
0.004C8677
C.00435035
0.N004¢3092
0.004929%59
0,00524792
0.,00558595

pOY R

S-L Ex
SUPFACE THICKNE §Sx0.566¢ FEPMI

GT1-24-13

ORNL-DWG 73-8400

=4 0000107 BOHP

RADTAL EXPECTATION VALUFS {BOHR UNITS)
17{RsReRY /R R ReR ReReROR

0,0 6612899 0,023594 7.57533N=04 1.516200-06

0,0 15069094 0,100141 1418916D-02 2444428D-04

0.0 1568804 0.0U83820 8.666900-03 f.520800~04

8.06496C 03 14409249 0.090226 9.910610~03 1.929020-04

0,0 Se70328  0.264351 7.997600-02 9.683610-03

0.0 2¢62465 0253650 7.479510-02 8.875810~03

1.666180 €3 5.22317 0,266C26 B.20541D0-02 106249002

24775300 02 %5.10007 De2)6996 5461970D-02 7486679D-03

2050321C 02 4499830 0.,240676 6.82433D-02 8.31857D-03

Q.0 2037528 04002118 44092800-01 2.436850-01

0.0 2427373 0.616973 $,331430-01 2.6806760~01

34650390 02  2.13932 0,644507 4£,725900~01 34346780-01

$.,£99950D 01 1:92504 0.689800 5,520290-01 44960920-01

4.,39%814C 01 1e89158 0.699730 5.67906D-03 %.252190-01

0,0 Ce92203 1.444555 2,3456130 00 8.135570 00

0.0 CoBLO06 1,619409 2,974240 00 1.366140 Ol

S.C0850D ¢} Ca76597 1.706631 34305420 00 1.495860 OF

Se79441D 00  1.34970 0.9R264¢ 1,278560 00 4.85468D 00

Ce20784 4,421140 2,247730 D1 8.34295) 02

] POTOR [ PaTeR

59.92440241  0.0C594622 58.13528186 0,13533528 34.43076669
59.91940120  0.0N832572 58.01455999  0.14406366 33,47305885
59.91406572  0.00673795 57.88645646 0,1533569T7 32.51570762
59.90837502 0.,00717251 5775058616 0,16324551 31.54451232
59.50230581 0.€0763508 57.60655177 Q.17377394 30,56526099
59.09583299 0.00812752 57.45394389 0,18498140 29,57939711
59.88892970  0.CCO6SI70 57.29234214 Q. 19601268 28.58741936
59.88156736  0.,00920568 $7.12131024 0,20961139 27,59278273
$9.87371536 0.C0980366 55.94040596 0.52313016 26.596393)11
59.86534112 C.01043594 S6.T49LTICL  §.23752082 25,.60072418
59.85640986  0.01110900 56454703587  0,2:3283960 24.60632337
55.84608449  0,01182%547 56433381856  0,20914635  23,.61392081
59.83672540 0.01258014 S56.108724456 0.28650480 22,62385081
59,R2589039  0.01340001 5587134628 0,30498277 21.63488313
59,81433440 C.01428423 55.62116429 0.32465247 20,65518155
$9.80200937 0.01518420 55.35764737 0,34559075 19,68280041
59.788854C6  0.0161634C 55,080254£&3  0,36787046 18,72515448
59, 77484381  0,01720595 S54.78343849 0,19150563 17.7069957¢
$9.75989030 C.01831564 54.48164943 0.41686202 16.86991287
$9.TA39413T  C.O1945690 54.15934252 0.,44374731 15,97201082
59.72693075  0,02075434 53.82098686 0.47236655 15,08994389
$%.70872775  0.02209208 $53.46607531 0,50283158 14,22170840
59.689437CT  0,023%51775 S3.09413758  0,53528143 13,36796525
59.66879843  0,02503451 S52.70475087  0.56978282 12.53179352
59.64678630 0.02664910 52.29754814 0.60653066 11.7L770369
59062330961  0.02836782 S1,0T7221881  0.665648%53  10,93034806
59.59827132  0.03015738 51.428649AC8 Q.63728928 10.27377400
59.57156819 003214495 50,96516523 0.7318;563 945093891
55454309032 0.03421€12 50.48490856 G, 77880078 8.T76381480
59.51272082  (.03642500 49.98447734 0,82907912 6,11377260
59.48033542 0.03677421 4£9.48646267 0,88249690  2.50197792
59,44580204 004127493 48.92636562 0.,93941306 €.52957871
59.40898042 0.04393693 48,383590¢8 1.00000000 6397840511
59,36972168  0.04677C62 &T.7Bl68379  1.06649446  5,90650451
5$9.32786790  0,04978707 AT.177381C0  1.13314B45  5,45452904
59,28325170 0.(5255806 46.55007070 1,20623023 S.03863079
59,23569%04 0.0566181&4 45,90054092 1.28402542 4.05499587
59.18501276  0.06005467 45.22751548 1,36683T96¢  4.29645037
59.13100623 0.0€392786 &%,53066407 1.65699161 3,96926737
59,07346091 0.C6805085 43,8C959926 1.540883030 3.656118892
59.01216203  0,L7243576 43.06495731 108872127  3,3735%230
S8,9460T4S8  C.OTTILIIT2 42,29668153  1,75505466 3,10681724
$8.,87735510 0.082C83500 41.50501813  1.856824596 2,85371638
58.80334530 0.C8737903 40.569033493 1.98873747 2061929331
58.T2057589 0.09301449 3S.05318334 2,11700002 2,400800667
58.64076441 0.C9901361 38.99638099 2,25353479 2.19804981
S8,55161545  £.10539627 38,11512342 2,39687529 2.011%54613
58,45682061 0,11219€89 37.2170374%  2,53338946  1,84214973
58,35005847 C.11943297 36,30215131 2,71828183  1.6910029%
58,24399464  0.12713373 35,37269223  2,89359%94  1,3%5G14953

RMAX

C.015097
0.085516
0.064866
0.070264
00243029
06229466
0.241317
0.192%01
0+195%09
0.562595
04569009
04393393
0.,607346
00615254
14303222
l.420483
14491635
04630928
3,5617410

R
3.08021685
3.27887377
3.4903429%
3.71545074
3.95507472
4421015726
4.48168907
42T7073318

42.52100200

POTeR
1.44004663
1.34967408
1.25756186
1.19551844
1.1304578¢
1.0698%449
1.08826337
1.02000000
1.00000000



PRONE TH] ym

{4F )%

A = 145

Cun

NUCLEAR CHARGE= 61.0 RACIUSs $,7207 FERMI =,000108] &Cw®
SLATER~LATTER FXCHANGE ARPRTCXIMATYICN WITH NMULTIPLIER 1,%0

SHELL
(s
125172
12P1/2)
t2P372)
[$238L4)
(3P 728
39372
130/72)
0305/2)
451/72)
(aPL72Y
(AP32)
a3 20
40872y
551420
5PL22)
5P 2)
16FS/2)
65172}

TOTAL 61

NAPNRNO S IPNNOEFIEFINMNINNNG

R
0,00001148
0.,0000t222
0.,00001301

000001569
0400001670
G.0002L 778
0,00001893
0.00002013
0.000025 43
0400002283
0.00002430
0400002587
0400002756
0.00002931
0.00003120
0.00003322
0400003530
0400003746
0.00004007
0. 000042695
0.00004540
0.0000483)
0.00005144
0.00005476
0400905829
0.Q0006205
3.00006606
0.00007032
0.000074085
0.00007958
0:.00008482
0400009029
0.00009811
0400010231
0000010891
0.00011593
0.0001 2341
0+00013137
0.00013984
0.000148806
040008 5Ae4
000016848
0.000179%8
0.0001911%
0400020347
0.00021659
0400023056
0400024543

FNERCY FICENVALUES

RYDBFRGS
3.323593 580
54434634490
5.159109850D
4,.74163735N
1.194454 750
1.070241 600
9,896643720
7.T8497L 68D
1.599840230D
2.411082780
1.947517270D
1. 761649530
9.4123729T0
9.57T7004 %590
3.600797310
2128431480
1.0 869296870

03
a2
02
02

Qo

6.371962860~-01
3:696951 T0D-01

20023586340

poTeR

04

9410726923

9,399¢1858
10,30917389
10.,96719372

11.6642361768
12,40845670
13.195689865
14,033494C8
14,521068%

15.86223024
16.85975340
17.915635240

19.034753C8
20.21763358

21:46757523
22. 78700087
24.17809775
25.660272177
2718227906

28.79758024
30.488661 40

32.25%6508556

34.0930774)

36200039746
37.97075561

39.99394257

42,0647586 %6
44,1623%5780

46420953545

48,36192265
50.409239C)

524374767 &%
S4s 21548229
$5.88361 845

57.330975¢CA
$8.31732228
5. 422460466

60.05783057

60.48%3350¢1

60.70487344
50.834585%4
6089940973
60.928908 06
60. 9404451
60494337399
60.942355C7
6093955347
60+935904 29
60931 775C6
60.9272921%

10

S-L Fx

0T1<24~73

ORNL-DWG 73-8401

SURFACF THICKNF S520.5666 FERW] =,0000107 RCHR

RADTAL EXPECTATILN VALUFS  (BOHR UNITS}
ELECTOON VOLYS 1/(Aspen) /R ? ReR ReReReR
4.521843780 C4 0.0 67.50513 0,023185 7,294350-04 1.40803D-06
7.393983280 03 0.0 16.04910 0,090126 1.142170-02 24259590D~04
7.019123730 03 0.0 18,06594 0.082062 8.310990-03 1.39975D-04
6,651207890 03  B,508180 03 14435527 0,068573 9,55027-03 1.790740-04
£+625091520 €3 .0 5,84283 0,258616 7,654900~02 B.868510-03
1.46153792D0 03 0,0 5,76465 N,247909 7,145620-02 8.397840-03
10348488070 03  1,776270 03 2,33014 D.260431 T.8664100-02 S. 143780-0)
1.059168750 €3 2,.510410 02  S.21711 0.231590 6,318510-02 7.1556310-03
1.033081060 03  2,66G40C 02  %,19937 0.235512 6,5205%0-02 7.581250-03
14280350439 02 0.0 2.43658 0,9880863 3,904370=01 2.217640-01
2.649655670 02 0.0 2.,33468 0,501820 4,12184D-01 2.541730-01
2.396TTT0AD 02  3.9128%8 @2  2.19113 0.63013] 4.516130-01 3.05127D-01
1.348608080 02 S.508710 0%k  1.$7685 0,571085 5.237790=01 4,%5530D0=01
1302980210 Q2  4,89059C €1 1.94112 0,601919 5,39442D-01 4,735250-01
4.626886770 01 0.0 Ce94235 1,414011 2.26854D 00 7.468408D 00
2.89%794880 01 0.0 C.83190 1,58512% 2,85092p 00 1.25824D Ot
2.5629%964D 01  S5.387820 0L  C.780%0 1.6744653 3,184390 00 L.574380 O1
R.669110580 00 6,44245C 00  1.40145 0.944673 1.180320 00 4.12787D0 00
5.,029013700 00 0.0 Ce29172 4.361960 2189610 01 7.94292D 02
2.724579CT10 ©%

] PATOR L} POTSR 3 POTOR
0,00025126 80.92248666  0.00394€22 59,08588841  0.13533528 34,88555171
0.00027811  60.91T3565%  0,00632572 58496209138  0.14408356 33,9153835%6
Ce00029604 A0,9UINTI08 C.00673765 $8,83074511  0,15335697 32,93509130
€.00031514 60,90003878 0,00717251 53.69045753  0.16324551 31,9454103)
0.,00033% 4 60.089980970 0.007€¢3508 98.54332579  0.,17IT7394 30.94718955
0,00035710 6C.89316605 0,00812752 SB.38743243 Q. 18A9G140 29,94170089
0.00038013 €0,88608025 C.CUBA5170 50422184940 019691168 28,93065752
C.00040465 60.878522886 0,C0920568 S8.04663613  0,20961139 27,91603823
0,000430T4 60487046249 C.C0980366 S$7.86133982  0,22313016 26.89975990
C.OCOASES2 AD0.A6186%¢5 0.01043596 S$7.66549532 0.23752082 25.88331818
0,N00A8B10 60.R5269457 0.C111CO00 S57.45802486 0.25283960 24,86T86049
0400051957 60484291715  C.00182567 $7,24023787 0.26916635 23,85323135
€a00055308 0604832600870  0.01258814 S57.,00983077  0.28650480 22.84052565
CaQN058E76 60.22136182  0.01340001 56,766897C5  0,30498277 21.8308217%
0400062673 60.80949623  0.01424423 56,51087766 0.32465247 20,82T7042647
C.OC086715 4£0.754840%55 0.01518620 S8,24126217  0.34553075 19,83395385
0.00071017 60.T833421%  0.01618749 55,657¢9084  Q,36TBYG  1B.855697402
0,00075598 6C.7689447%  0.01720565 S55.659)0818  0,39160583 17.8998%193
0.0008047% 6C.753598306  CeC1B31564 55.345258106  0,4156886202 16.942T6945
0,00085663 80.73720968 0401965690 55,01509158  0,64374731 16.04314808
CONCCILA8  60,71974000 0.02079436 S4,665775%3 0,47236655 15.13817579
Cs00097069 60,70110695 C.02209288 54,30700656  2,50283158 14.24712879
C.00103230 60.68123315 0,0235177% 53.,926912¢4 0.53526143 13.37202542
0.001C9694 6C.6600381T C.02503451 $3.529083%3  0.56978282 12,51690234
0,00117CH8  60.6374281T  0.02664S10 53.:11315655  0.860053066 11.68674650
0,00125639 60.61331563  Q.02B34T82 57.6TAB25A8  0.6456485) 10.884626242
0.0N132678 60.54T598S5  0,03015738 %2,225822935  0.68728928 10,11929302
0.00341235 60.56017213  0,0321449% 51,75369263  0.73161563  9,38850230
000170344  8C.53092238 0.034212012 51.26275%431 0.77820078  8.6956C901
0.00160C40 #£0.49972676 0,03642500 50.75206196  0.,82902912  8,04183270
Co00170382 60,46606678 C.CVI77421  50,22137415 0,882495690  T.42621706
0.001A1349 60.4309$7S6 0.04127493 29.67014472  0.93941306  6,85579732
Ce0193045 404393179456  0,00393£93 49.,097739856  1.,00000000  6,32511443
000205496 60,35285867  0.,04877062 48.50348057  1.06689%45  35.83565701
0.0021€749  60.,30987371  C.C47E707 47.88609736 1413314845  5.38537515
0.00232857 60.26403310 0.05256806 &7.26n7%874 1.20623025 4.57090773
0.00247875 60.21521528 C.05641¢616 #6,58326442  1.20402542 4.58832680
0.00263862 60.10316822 C.06005487 45,895774693 136683794  4,23388918
0.00280879 60.00770899 C.06392786 45,18611538  1.45499141  3.50451911
000258995 60.,04862341  0.C6B05CA5 44444821813  1,54883030  3.59783089
0.00318278 S9,90568587 C.C7263876 43,68813278 1,64872127  3.31199876
0.003INBCS  59,91865768  0.CTTI1172 42,904631233 1.75505466  3.0434T7704
Cl.003606% $59.84729030 0.CA2083500 42,09611632 1860824596  2.79696%96%
0.N0383917 59.77132006 C,.OPTI7903 41.256084155  L.98873747  2.38542613
0.0060M677 $9.59047186 0.09307649 40.48079311  2,11700002  2.3501580%
0.0043503% S9,40443750 C.09901341 39,53089362  2,23383479 2,15102523
0.000463092 39,31297563  0.10339522 36,63941979 2,39807529  1.94848945
0.,00492659 S59,41571186  C.11219689 37,72214281  2,5933894&  1,80353%60
000524752 S59,31233863 CLo11943297 36.79144923 2.T16828183  1.65724377
0.00358%98  $9,2025153%  C.12713°73 35.86451224  2.89359594  1.53012660

RARX

C.014TTY
0,(83826
0.0563508
0.069041
©.238165
04224730
0.236578
C. 188319
O.191589
0.949074
0.554437
0.580138
0.551097
0599977
Le 274657
1388852
1452487
0, 615869
2,563376

]
3.,0802158%
3,27607377
3,49034296
3. 71545074
3.95%07672
4,210157286
4,48168907
4277073318

42.52108200

*0TeR
1.42145671
132902492
126956090
1.17951395
La31577929
1.05606387
100057827
100000000
1.03000000
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ORNL-DWG 73-8402

SAMAR M (4516 A= 150 (1Y S-L £X 07-24~73

NUCLEAQ CHARGE= 62,0 RAPIUS= $,7857 FERMI =,0001094 ENHe SURFACF THICKNF $S=0.5666 FERMI 0000107 BOHR
SLATER-LATTER EXCHANGE APPROXTMATICN WITH MULTIPLEER 1,50 - '

ENERCY EICFNVALUES RADIAL FXPECTATION VALUES (BOHR UN

SHELL 0 RYDBERGS ELFCTRPON VOLTS L/t ROROR) 1/R R R&R "::nouon RNAX

tis1/72) 2 3, 465354620 Q2 4.687508330 06 0.0 68.89750 0.022709 7.026986D-04 1,30B81D-06 0,014488
tasizay 2 5.661109030 02 T.7021C866D C3 0.0 16.41254 0.096174 1.007570-02 2,08416D-046 0,C82241
zei72) 2 5.378856%99D 02 7.318096300 03 0.0 1€.40896 0,080359 7.97359D0-03 1,289680~04 0.082127
(2P3721 & 4.92977366D 02 6.707104956D0 03  8.990e30 03 1461871 O0.0R6S77 9.20860D-03 1,66443D-04 0.067023
t35172) 2 1,24950993n 02 1.699995740 C3 0.0 5.98388 0.253089 7.33207D-02 8,133810-03 0.233108
t3r172y 2 1.12%589582D0 02 1.531815040 03 0.0 S290613 Go242200 6.85189D-02 7,399960-03 0.219864
(3P3/2) » 1.034293320 02 1.407187090 03 1.891580 03 545336 00255062 T.543420-02 8,960040-03 0.,231670
130372) & 8,175875620 01 1.112352410 02 3.17%23C 02 .334346 0.226421 6.,037370-02 6,52453D0-03 Q. 184346
€305/72) & 1.97497889D0 01 1.,08501980D0 03 2.842470 02 £.22038 0.230387 6.236990-02 6,92518D-03 0.187681
45172y 2 2.51870185p 01 3,426870270 02 0.0 2469804 0.574654 3.72075D-01 2,022730-01 Q537451
a4pr/72y 2 2.03848987D 01 2.773428830 02 0.0 2039574 0.507405 3.92731D0-01 2,30766D0-01 0.%42002
(4P3/2Y 4 1.83617887D 01 2498176440 02 4.18€51C Cc2 2.24259 0.016110 4.317890-01 2,769620-01 0.567783
taD3/2) 4 1.03760939D0 O} 1411658700 02 5.938890 01! 2:02819 0,£55043 4.979090~01 4,036710-01 C.577018
(ans/72% & 1,000945530 O} 1361721870 02 S.24842D 01 1:99006 0,665231 5.133880-01 4,29348D-01 0.584796
455172y 2 3,50026321D0 00 4773097340 01 0.0 Ca96243 1.3085C80 2,158020 00 6,904170 00 1.244600
(SP172) 2 2.18881734D 00 2.977651660 01 0.0 Ca849446 1,552786 2737020 00 1,16253D 01 1.,358776
15P372) & 1.909763760 00 2.5°9/290890 Gl 5.€92360 01 079659 1,6646718 3.07313D 00 1.47421D 01 1.432787
(4F5/2) & 6,697242150-01 9.,111798860 00 T« 116110 0O 1445120 0,911287 1.090030 00 3,57723D 00 0.594859
{6s1/72) 2 3.74585E27D-01 5.096366150 00 0.0 0029552 4.3056811 2.135180 01 7.577000 02 2,512671

TotaL &2 2.08398897(. 06 2.83532952D (S

R POTeR R POTSR R POTOR R POTOR R POTOR
0.,00001148 9,15925257 C.00028126 ©61.92054579 0,005945622 60.03582417 0,13533528 35,33451959 3.,08021685 1.39870353
0,00001222 9.745318(CA 0.00027811 51.C1528116 0.0C632972 59.90891754  0.146063656 34.365645280 3.278BT7377  1.30968440
0.000013G1 10,36826650 0,D0029604 &61.909566387  0,00673795 59.776293C7  0.15335497 33.34771831  3.49034296 1.,23276419
0.,00001385 11.03021808 0.00031%14 61.90357154 C.CCT17251 59.63155248 0.16324551 32.33903083 3,71545074 1.16447299
0.,00001474 11.733470%56 0,00033%566 61.89T726079 0.007635(9 59.48023499 Q. 17377394 31.32132814  3.95507672 1,10189952
0. 00001569 12.48040122 0,00035710 61.89046392 0,00812752 59.,32006741 0.18698140 30.29601135 4.,21015726 1,04303813
0.00001670 13,27348110 0,00038C13 61.88319301 0.CCB65170 59.15046419 0.19691168 29,2640884568 4.48168907 1.00527212
0.00001778 14,11526926 0.,00060465 61.87543782 C,00920968 58.97102739 0.2rr961139 28.22991696 4.77073318  1.00000000
0.00002893 15.000403 175 0.00043074 6L.86T166C9 0.60980366 56.78129656 0,22313016 27.19291070 42.52108200 1,.000J0C00
0.00002015 15.95558902 C.000456852 61.85034341 0.01043594 5B8.58079855 0.237132082 26.15517729
0,00002145 16,95957872 Ce00068010 61.848933C6 0.01110900 58.36904725 0.25283960 25.11751089
0.00002283 18,02315315 0,00051957 61.83089586 0.01182547 58414554337  0.26914635 24,08035845
0.00002430 19.14908982 0400055308 61.82819003 0,01250014 57.90977427 0.28650480 23,04449864
0,00002587 20.34012578 C.00058876 6181677099 0.01340001 S57.66121414 0430456277 22,01182500
0,00002754 21.5989097A  C.00062¢73 6103459118  0,01626423 57039932452 032663247 20,90603000
0,00002931 22.92794203 0.00066715 6179159988 C.01518420 57.12355577  0.345359075 19.97235603
0.00003120 24,32943889 C.0COT1017 6177774300 0.01616349 50683334949  0.36707944 18,97583035
0.,00003322 25.80553926 0,00075598 61.76296283 0.01720595 56.52814252 0439160563 17.99898820
0,00003536 27.35758R61 0.0N0R0473 61474719786 0401631566 56.20737280 0.41680202 17.04084814
0.00003766 28,93659639 0.,00085663 61.73038269 0.01945690 55.870648721  0.44374731 16.09667342
0,00004007 30.69278038 C.00091188 61.71244678 C.0207%43% 55.51695213  0.47236655 15.17056975
0.00004265 32.47531240 C.00097069 61.69331620 0.02209288 5%.14626380 0,50283158 14,25716864
0.00004540 34.33225669 0,00103330 61.67291130 0.02351775 5&.757961C6 0.53526143 13,356169961
0.00004833 36.,26705242 0.001C9694 61.651147¢5  0.02503451 S54.35163368  0.56978282 12,48895324
0.00005144 38,25322993  O0.00117CAB  61.62793449 0.02634G10 53.,92692788 0.60653066 11.64619813
0.00005476 40,30392999 0,00124£39 61.60317640 0.02836782 53.48353727 0.564564853 10.83206100
0.00005829 42.40135569 0,00132678 61.57677099 C.03016738 53,02L18802 0.63728928 10.05610527
0.00006205 44,531129086 0,00141235 61.54850947 0.03214495 52.53960618  0.73161563  9,31868%5
0.,00006606 46.67456030 0,0015034% 61.51857614 0.03421812 52.03347932 0.77880078  8,.62128245
0.00007032 48,807835691 0.00160040 61.48654797 0.03642500 51.51741940 0.82902912  7,96494275
0.00007685 %0,90123347 Co001703562 61.45239419 0.03877421 5C.57593347 0.88249690 7,.35055182
0,00007968 52.91848806 0,00181249 61.41597592 C.06127493 50.41343249 0,93941306 6.77885812
0,70000682 5481673676 0.,00193045 61.37714570 0.04393€93 49,829246€2 1.00000000 6024991921
0.00009029 56054773543 0.00205496 6133574713  0,064677C62 £9.222678C7 1,06669446 5,76261138
0.00009611 58.06161677  0,00218749 51.29161438  0,04972707 48.593056C3  1.13314845  5,31437591
0,00010231 59.31671783 000232857 61.24457180 0.,0%295806 £7.93979249 1.20623025 4.90161852
0.00010891 60.28176823  0.00247875 61.19443351  0.05641014 &7.262415€7  1,28402542  4,52040226
0.00011593 60.96821312 0.002€3862 61.14100254  0,06005467 &06.56361415  1.3668379%  4,16744843
0.00012361 651.61310589 0.00280879 61.08407249 C.06392786 &5.83419311 1:456499141 3, 03968226
0.00013137 61.6766275%6 0.00298995 61.02342310 0,C6A05C85 &5.,08310540 1,54883030  3,53493155
0.000139R6 61.82010654 0.00318278 60.95882389 C.C7243976 44.30741114  1,640872127 3.25138801
0.0001 4886 61.89211421 0.003386805 6C.09003188 0.07711172 #3.50727175 1.75505466  2,9874%065
0.000L 5846 61.92506291 0,00360£56 60.81679165 0.08208500 42.68296345 1.06824396 2,74188259
0.000166868 61.93812376 0.00383917 6C.73883509 O0.CETITSCI  41.834916€5 1.980873747  2.51340%548
0.00017956 61.94164743  0.00408677 60.65588121 0.09301449 40.96380245 2.11700002 2.30162685
0,00019114 61.94000849 0.,00435035 60.56763596 0.09901341 41.0706234%  2,25353479 2,10622118
0400020347 61.93801266 0,00463092 60.47379207 C€.10535522 34.15680713  2.39887529 ' 1,92778745
0.00021659 61.93429688 0,00692959 60.37402919 0.11215689 38.22419685  2,55358946 176730170
0.00023056 61.93007025 0.00524752 60.26801363 C€,11943297 237,27451977  2,71828183 1s62270304
000024343 61.92547452 0,00558595 60.15539858  0,12713%573 36.31109896 2.89359594 1.50320521
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ORNL-DWG 73-8403

EURIPTUM (AF)T 4 = 152 (4] 07-24-13

N S-L EX
NUCLEAR CHARGE= 63,0 ®*0[US= $,5169 FERNI =,0001099 BOWR SURFACF THICKNESS=0,5666 FEANI =,0000107 BQHP
SLATER-LATTER EXCHANGE APPRUGNTMATICN WITH MULTIPLIER 1.5C

ENERCY EICENVALUES RACIAL FXPECTATION VALUFS (ANHP UNITS)

SHFLL Q RYDBERGS FLFCTFCN vVOLTS 1/7{%enen) e L RR RERORSR Ll
(s1/2y 2 3,569723800 03 4.856715632D 04 0.0 70.30721 0,022286 6,77224D-04 1,21768D-06 0.C14201
128172y 2 5.893269530 02 8,01756999D 03 0.0 16.78128 0.094283 1,055200~02 1.92736D-06 0,080613
t2rP1/72) 2 5.600203510 02 T.624£85699D 03 Q.0 1€.77728 0.,078709 7,653480=03 1.18944D=-04 0,060876
(2P3/2) » 5.12155824D0 02 6.96603363) 03 9.492820 03 14.88281 0,085434 8,88435D0-03 1.54888D-04 0.066597
(351/72) 2 1.305965230 02 LeT768C48TD 03 0.0 6,12655 0,247762 7,02749D-02 7.670160-03 0,22827%
(3P1/2) 2 1.17890794D 02 1.60393963D 03 0.0 €.06919 0,237075 6.536620-~02 6. 77230D-03 (©.215047
(393/2) & 1.079824520 02 1.46913306D 03 2.01230p 03 Ce568R7 0,24950% T7.241600-02 8,25294N-03 0,227282
130372y & 8,3575436710 01 l.166713890 03 3.390120 02 Se45180 0.221473 5,774380-02 5.96076D=-03 0.180336
(30572) o 8.357786290 O1 le137101900 €3 3.022830 02 S5e33137 0.225482 5,97172D~02 6.339100-03 0,183885
(45172} 2 2,62888613D0 01 3.576¢7B45D 02 0.0 2055992 0,5612801 3.56421D-01 1.846300-01 0.525242
14P1/72) 2 2. 131584800 01 2.900C85060 02 0.0 245720 0,573620 3.745680-01 2.099370-01 0.529567
(4P372) & 1.911736250 01 2.600576530 02 4,473380 02  2.29397 0,602727 4.132830-01 2,55600D-01 0554753
(&0372) & 1.084630520 01 1.475672360 02 6,.3872¢0 01 2.07940 0.,639072 4.739830-01 3.65888D-01 0,563167
14D5/72) & 1.044644960 01 Ll+42127080D 02 S5.61704D C1 2.03876 0.0493956 4.892950-01 3.90100D=01 C.5T1717
(381/72) 2 3.51706228D 00 4.92109998D Cl 0.0 C.98252 1.357331 2.07294D 00 6.380100 00 3,220299
(SP172) 2 2,249661690 00 3.,060732220 O1 0.0 0.,R6897 1,521€00 2.63006D 00 1.,076020 01 1.126921
(5P3/2) & 1.94983979D0 00 2.6£201553C 01 6,00€300 O} 0,80850 1.616171 2.96894D 00 1,37985D 01 1.403675
(4F5/2) 6 7.0097122TD=-01 9.533923840 00 7.82819¢ 00 1.5000) 0,380%96 1,025170 00 3.126750 00 0©.575782
14F772) 1 6.,490624100=01 8.810688800 00 To54375C 0C 1.48191 0.693660 1,06091D 00 3,41567D 00 0,580492
165172) 2 3. 794692280-01 54162792680 00 0.0 0s29932 €a251179 2,08266D0 Ol T.23300D 02 3,460623

YOTAL &3 2.187441290 04 2942668900 CS5

R POTER L] POTER L] POTeR R POTOR R POTER
0,00001148 926857529  0.00026126 62.91058483  0,.C05964622 60.98511785% 0.13533328 35,77852877  3,08021685 137747515
0.00001222 9.8616987H 000027811 62.91318578  §,0C632572 60.85508941 0.14406368 34,TY207762 3,2788 7377 129155845
0.,00001301 10.49211670 Ca00029604¢ 62.90742469 ©.C0673795 &6CeT17133¢5 0.15335497 33, 73457017 3,49034296  1,21690026
0.00001385 11.162036€7  C.00031514 62.90127902 0,00T17251 60.57090567 G.16326551 32, 72644818 3, 71545076 1.15014351
0,00001676¢ 11,8737684% 0.00033%46 62.89472355  (,0C7635C9 60.41596793  0.17377396 31,68884890 3,95507672 1.09858370
0.00001569 12,62972043 0.00035710 62.08T731C5  €,00812752 60.25189031 018498140 30,64329806 4,21015726 103167969
0,00001670 13.4323978 0.00038013 62.88027243  0.LC865170 60.078230C8 0.1969116°5 29,59186362 4.48168907 1.00185656
0.00001778 14,28639578 0.00040465 62.87231665 0.,00920968 59.89453160 0,20961139 28,5358T195  4,77073318 1.00000000
0.00001893 15,18839038 0.00043074 62.86383058 (.C0960366 59.70032755 0.,22313016 27,47750174 42, 52108200 100030000
0,0000201%5 16.14712523 C.0CO43E52 62.85477885 €.01043594 59.49513583 0,23752082 28,41796147
0.00002145 17.16339981 0.00048810 62.84512377 0.01110900 $9.27846216 0.25283960 25,35767570
0.00002283 13,24003593 0,00051957 62.83482510 C.OL182547 59.0497984% 0.2691463% 28029728205
0,00002430 19.3798%941 0.00055308 62.82383991 0,01258814 S8.00862288 0.20630080 23,23768034
0,00002587 20,5856566¢6 0.00058876 62.81212247 C,01340001 SE,556440033 0.30498277 22.108229248
0.00002756 21,86012932  0.0C0€2673 62.79962388  0,01426423 58:28658251 032463247 21,134866241
0.00002931 23,20583) 46 0.00066715 62.78629208 (0.01518420 58.00401160 0.:%359075 20,10049689
0,00003120 24,625096%2 C.00071C17 62.772071%3 0.0161&34% 57.70792043 0.36787944 19,08409533
0,00003322 26,11994277 .C.0C075598 62.7569025€ 0.,01720595 57.3959368C4 0039160563 18,08673207
0,00003536 27.69195728 0.00080473 62.74072322 0,C1831566 57.00809715 0.41686202 17.10664398
0,000037468 29,34215284 C.000R5663 62.72346656  0.01945690 56,723864157 0.44374731 16,14161138
0,00004007 31,0707925% Ce0CA91188 62.70505637  0,02075436 56.362,37C1 Cs47236655 135.19029915%

0,00008265 32,87717455 0.00097089 62.883542093 0.02209288 55.58398280 0.502A3158 14.25526312
0,00006540 34,7593700% 0e00103330 &£2.66447715  0.02351775 55.58762208  0.53526143 13,34058689
0,00004833 36.71390¢7) 0400109994 62.864213810  0,L2503451 55172551418 Ge56978282 12,45155220
0.,00005144 38,73537337% 0.00117088 62.61831130 0.02664910 54.73902018 3.606533066 11.59360144
0,00005476 40,81597901 C.00124639 &2,59289821 0.02836782 54.28652178  0.64584853 10,77115897
0:00005829  42,944977¢7 0400132678 £62.56579399  C,0301$738 53.81677172 0.68726928  9,98748248
0.00006205 45.10803647 0.00141235 62.536887CT  0.03214495 53232347322  0.73161563  9.26456042
0,00006606 47.28648624 0.001.50344 62.50605877 (,01421012 S52.81227864 0. 77680078 8,54368070
0.00007032 49,45650903 0.00K6CC40 62447318294  0,03642%00 52.28075349  0.82902912 7.80571123
0.00007485 51,58831570 0.C0170362 62.43812553 (0,03877421 51.72835987  0,88249690 7.27133111
0.00007988 53,64548621 0.0C181349 62.,40074420 C,04127497 51.156446222 0.,93941306  6.70096493
0.00008482 55,584832C1 0e00193045 62.36088786 (0,04393¢93 50.55836189 1.00000000 6.17410227
0.00009029 57,35749786 0.00205496 62.,31839628 (,04677C62 49.93934723 1.06649446  5.68911882
0,00009611 58,91254395 Ce00210749 62.,27309963 C,0497£707 49.29673074 1.13314045  5,24303938
0.00010231 50,20%60332 0.00232857 62.22481811  0,05296806 <8.,63000013 1.20623025 483214805
0,00010891 61,20612634 0,00247875 62.17336146 0,056616814 #7,93805068 1.28402542 4043270849
0,00011593 41,92031871 CeD0263062 652.11852858 0,06005467 47.22240314 1.3668379%  4,10141724
0.00012341 62,35511461 0.002R0L79 62.06010714  (.0£392780 45.48109415  1.45499141 3. 77561783
0.00013137 62,66130174 0.00298995 61.99787320 0.06805CA% 45.71468582 1.54883030 2.47314625
0.C0013984 62,81200550 C€.002318278 61.93139082 Q.CT243976 44.92324683  1,064872127 Je19219121
0.00014885 62,88776060 0.00338805 61486101179  CoCTTILII72 44,10694679 1.73505468  2,93114509
0.00015846 62,922488C9 0,00380656 61,78587532 (0.C8200500 43.26608200 1.86824396 2.68860%5
0.00016868 £2.93631061 0400383917 61,70590778  0,L8737503 42.AD122353  1.98073747  2.45347352
0:0001 7956 ©2.94010747 0.00408677 61.62082251 0.09301449 41.51281443  2,11760002 2.25511480
0.00019114 62.9393208% 0.00435023 61.53031970 0.C9901341 40.6022%58563 2.25353479  2,06350424
0.00020347 62.936481 78 0.004£3092 61.43408623 0,10539522 39.47099%62 2.39887329 L.089210%56
0.0002183%9 62,932608143 0400692959 61.33179567 0,11219689 38.,720935042 2,%5358945 1.73317718
0,000230%6 62.92835062 0,00524752 61,22310829 0,11942297 3T7.7%2513%  2,71828183 1.59617103
0,00024543 62,92363993 0,00558595 61.107671C7  C,12713573 36.772913C8  2.89339594 1.478090%8



GADOLINT UM

SHELL
sy
125172}
(2P172)
12P372)
(351721
(30172
(3P372)
(3D372)
(30S720
tas1/72)
(4P1/2)
(4P3/2)
(a0372)
(80572}
155172}
(58172)
5e372)
{4F 5721
(&FT/72)
(651721
£50372)

Q
2
2
2
L
2
2
L3
LY
L
2
2
L3
4
3
?
2
L)
&
1
2
1

TaTaL a4

0.00001148
000001222
0.00C01301
0.00001385
000001474
000001569
0.00001670
0.00001778
0.00001893
0400002015
0.000021 &5
0.00002283
0.00002430
0.00002587
0.09002754
0.0000293)
0.C0003120
000003322
0.00003536
000003764
0000034007
0400004265
0.00004540
0. 00004833
0.0000 5144
0.00005476
0.00005829
0.0000620%
0. 00006606
0.,00007032
0.00007485
0.00007968
0.00008462
0400009029
0.00209611
0.00010231
0000010891
0.0001159)3
0.00012341
0.0001 3137
0, 0001 3984
0.0001 4080
0.0001 5886
0.000160868
0.0001 79%%
0.00019114
0.00020347
0.0002165%9
0.0002305%6
00002454

tAFI TS Y
NUCLEAR CHARGE® 64,0 RAQIUS. 5.8838 FERMI =,0001112 POMR
SLATER-LATTER EXCHANGE AFPACXIMATICN WITH MULTIPLIER 1,50

A= 157

ENERCY EICENVAIUES

RYDAERGS
34697252480
G.135979480
54840921340
54322771180
1.370383910
1.239787464D
1132773050
9.047938920
8.812640090
2.802313830
2.287138630
2.047409840
t.189732010
14165773270
24011653100
24554551050
24210396040
te226163820
1.163642320

03
02
02
02
02
02
02
n1
ol
o1
21
o1l
ol
0l
00
[+1+]
00
ae
co

4.184133930-01
3.773116430-01

24252956600

pOT eR

o4

9.32097846
291753603
10.551 66080
1122554121
11.96150284

12.70198530

13.50951896
14,35672656
15.276313%42
16, 242065C4
17.256381072
18,38762172
19.4967T7273

20.7087072%

21.99199088
23,34725246%
24,776911 16
26,28300299
27. 80744856
29.53121396
31.27473459
33,097507€%
36,99721394
36.9724224%9
39.016213¢8&
“1.1217215%0

4)3,278587802

45,4729204%
47,00854086
69,066 20172
52.07264560
£4,17995599
54.17521%29
$8.00931024
59,630009 14
60,989989 77
62.05381246
62,02189259
633270464 £0
63.6296973%
6).79579923
63.87965847
83,919298 1Y
63,93385584
63,9341 44
63.93777410

63,9369552)

63,931093 19
©3,926647%6
6392104477

Cun

15

S-L Fx
SURFACE THICKNFSSv0,56066 FERM]

RADIAL EXPECTATIUN VALUES
1/R R

ELFCTRCN WOLTS 17¢(2%ReR} ReR
$.03022292D0 04 0.0 71.73426 0.U21876 6.52949D~04
Ra349544700 C3 0.0 17.15482 0.092453 1.015010~02
T946748710 03 0.0 17150656 0.077112 7.350160~03
T.241789470 03 L.00144C 04 15.14697 0.093G46 A.577260-01
1.864421210 03 Q.0 €.27026 0.242€42 6,74077D-~02
1.888768010 03 0.0 6.19512 0.,231679 §,259580~02
t.S54lt71720 03 2.138C40 C3 5.68406 0.244963 6.958320~02
1.230999230 03  3,.81368D 02 5.56854 0.216766 5,529710~02
1.16A986120 013 3,205420 02 Sehhl4e C,220820 S.T24R9D~02
3.81263204D0 02 0.0 262680 0,54B8621 3.39859N~01
J.111720720 02 Q.0 2.52453 0,559288 3,560270~01
2.705562%510 02  4.8C03D Q2 235138 0.588487 3,938920-~01
1.610667180 02 6.92%8C OL 2013998  0,620905 4,470510-01
1.358858910 02 6.06%270 C1 2,09709 0.631138 4,617630-0}
5.457574390 01 Q.0 1,02195 1.309797 1,92%6%0 00
3.475%43330 01 0.0 0,90827 1,456000 2,40637D 00
3.00731013D O1 6,792 01 CeB84608 1.547919 2,72884D 00
1.668232670 Q1 P.142570 00 1460304 0.805C03 8.30722N~01
1.58317029D 01 8.A2423D QO 1.58525 0,815053 8.53292D-01
5.692639730 00 0.0 Ce32222 3,960713 1.806120 01
5.133438100 Q0 4.204490 0O 053533 2.492779 7,8638180 00
3.06%215C4D CS

L] P0TSR L] POTOR L]

0.00026128 63.91666841
0,0002781% 63.91113777
0.00029¢04 63.90523574
0.00031514 63.89893932
0.00033546 63.89222266
0.00035710 63.88505783
0.0003A013 63.37741499
0.00040465 63.06926229
C.0004307¢ 63.0860%9572
0.00043€652 63.83128903
C.QCOANA10 63.84139352
0.,00051957 63.83083792
0.00055308 &3.81937820
0.,00058876 63.80756738
0.00062673 &62.79475536
0.00066715 63.78103072
CeN00TI0LT 63.766%1047
0.00075598 623.75095983
0.000A0473 63,734372¢C2
0.00085663 &3.71667795
0.00091188 63,69780400
Ce00097069 63.62767178
0.00103320 63.¢561$746
£.00109694 63.63329220
C.00117C8A 63.508061C9
0.00124¢39 063,50280314
Co0N132678 63.53501091
C.00161235 63,52337CCo
0.00150344 €3.,49375904
0.001860C40 &3.460048082
0.001702¢2 63.42410155
0.,00191349 &3.388772¢7
0.00193043 63,34390557
0.0020%4%6 63,30133807
000214749 63.25489588
0000212857 ©3.,20%539509
0.00247875 63.13264123
0.002€3062 ©3.09642878
000260819 63.23634085
Ca00ZSB595 62.97274076
0.0N318278 62.950481169
C.0033AB05 62.03247041
0.00360€56 62.75547655
C.00383917 £2.67353440
Co00408677 $2.58635870
Co00435033 62.493432%0
0.0C463092 62.395%109
0.004925%9 62.29029237
0.,005247%2 62.178%8401
0.00559595 62.060783%58

CoCC594£22 61.93531660
0.00632972 61.,80219466
0.00673795 61.661021%8
0,00717251 61.51136628
0.0CTE3509 61435286451
0.00812752 61.18502086
0eCLROSITO 61.0074D474
C+0092C568 60.61955426
0.C0980%66 60.£2099401
Je0l043996 60.41123523
0.0117090 60.189775¢1
0.01182%47 59,95409857
0.01250214 59,70967422
0.01340001 $59.44595875
0.0142£423 59.17639%61
0.00518420 $8.883412068
001616349 58.58545389
001720555 5B.26692652
0,01831564 57.932259%4
€+01945¢90 57.58090158
€+0207%434 57.21231813
ve02209708 56.82601257
0002351775 S56.42153086C
0402503451 55.596092Ca
002664510 35.95653343
0.028361762 $%.09535217
0.03015738 S4.61405178
0403214455 S&.ll4L1104
Ce03621012 92.59334589
0.03542500 53.05187758
0.03077421 $2.48912426
€eC4127493 51.90441446
Ce04393€93 51.297026R9
0.060677C62 50.66524540
CeCesSTETI07 50.011410326
005295006 49,331¥2iCS
CeC5641L14 48,62753220
CoCL00%46T 4T.89779259
Cellt392780 47,14202002
0e26803(85 46436200949
Co07243576 45.35602484
0.C7T711172 44.72486124
008200500 63.,86804771
Ce0O737903 42,9%851431
009301449 42.086009%47
0.0990134% 41,.158061304
Celd536S22 40.21192542
Cell219889 39,2480280%
011942207 38,26363002
Col2713473 37,28841721

0.13533528
0014406366
0.15335497
0016324551
0e1737739¢4
0.18498140
0019891158
0420961139
0.22313016
0.23752082
0.25283960
0226914638
0.£963504080
0.30498277
032465247
0034559075
036787944
0. 39160543
0.41686202
0.4437473]
0472364645
0.50283158
0433526143
0.%56570282
0.60653066
0.64564853
0.6872892a
0.731615063
0.77880078
0.82902912
0.808249690
0. 93461506
1.00000000
106449446
113314848
1.,2062302%
1.28402542
136603794
145699141
1.540083030
164872127
1755063466
1.86024396
1.98873%47
2.11700002
2.2%350479
20398597529
2.55358%46
2.710281 83
24089359394

07-24~73

ORNL-DWG 73-8404

=.0000107 BOHR

{BOHP UNITS)

ReREPOR
1.13389D-06
1. T8434D-04
1.09828p=-04
1.443370-04
6.871230-03
6.278680-03
7.61554D-03
5.459120~-03
5. 816880-03
1. 67038001
1.893290-01
23170%50-01
3423862001
344356320-~01
S«474690 00
8923770 00
1. 145590 01
1. TA255D 00
1.839813D 00
5.42883D 02
1294000 02

POTCR
36.25879485
35.23308532
34420335023
33.15890974
3210498469
31.04297658
29.,97487351
28.90252873
27.82745794
264 75063710
25.67271583
24,594460477
23.51752806
22.44531142
2138277822
20033525895
19, 0604045
10,295108843
17.30046778
16,32006515
15, 35443770
14, 40866220
13,408169732
12.58%04495
11.72181146
10.89391691
1C. 11001585

9.3857057C
N, 06395581
8.,00357182
T«39115307
6.82083728
6+29363188
3.%07160812
5..5795209
4.44205914
4,93580045
4419647338
384156662
3. 54941799
3.25063776
2.9080%9458
2. 736494304
2.50471087
2,29135197
2,09721%29
1,9227609]1
1,76817669
1.63280432
1.51495102

ANAX

0.013910
0.07903¢
0,059636
0.065438
0.223917
0.21C802
0.223117
0.176711
C.180090
06513426
0«516511
0.243114
0.540471
00556990
1181720
1.261287
14355484
0.550844
0.555613
3,245752
1.815138

R
3.08021685
3.2788 7377
3.49034296
3. 71545074
3.95507672
4421015726
4040168907
4.77T073318

42.52108200

POTOR
1.41159472
1.32083735
1.23857505
le162068221
1.09140258
1.02776082
1.00042534
1.00020000
1.02000000



TEOPRIUR

NUCLEAR CHARGE= 65,0

(&F)9

A = 159

CWiN

RADIUS= 6.9102 FERMI 2,00011L17 BOWA

SLATER-LATTER EXCHANGE AFPRCXTMATICN WITH MULTIPLIER 1,50

SMELL
(383873 )
{25172}
12P172)
(2P372)
Is172)
(37172)
13PN 2}
430372)
130%522)
185122)
14P172)
14P372)
(ar3s2)
180522)
551/72)
5P 2)
15P372)
1&FS22)
(&F772)
t6s1/2)

Q
2
2
2
&
2
2
4
L3
-]
2
2
4
'Y
6
2
2
4
6
k]
2

ENERGY EICENVALUES

RYDBERGS
3.823372450
6.374 747510
6.071828730
5.515991530D
1c422931650
1.28886460D
1.17336128D
9.398115740
9.14383278D
2.855205180
2.323057230
2.064714060
1179432490
1. 132177040
3.836]149940
20370862700
2, 026497940

03
02
Q2
02
02
02
Q2
o1
ol
a1
o1
ol
o1
o1
0o
[o]]
[1])

T. 49767604001
6084717297001
3.891197410-021

S-L EX

01-24-173

ORNL-DWG 73-8405

SURPFALE THIZKNF$S%0.5666 FEAMI =,0000107 BOHR

RACIAL EXPECTATIIN VALUES
R

TOTAL &5

”
000001148
0.00001222
0.00001301
0.00001385
0.00001474
0.00001569
0.00001670
0.00001778
0.00001893
0.00002015%
0.00002145
J.00002283
0.00002430
0.00002587
0400002754
0.00002931
0.000031 20
0.00003322
0.000035386
0, 00003764
0.00004007
0. 00004205
0,00006540
0.00004833
0.000051%4
0,00005476
0.,00005829
0.00006205
0.,00006606
0.00007032
0.00007485
0.00007968
0.00008482
0.00009029%
0400009811
0.00010231
0.0001 0891
0.00011593
0.00012361
0.00013137
0.00013984
0.00014886
0,00015846
0.00016868
0.0001 7956
0.00019114
0.00020147
0.0002165%9
0.000230%6
0.00024543

R

20340616490 04

POoT®R

Q.42919912
10,012 74561
10.67427158
11,35603216
12.080384 83
12.84379899
13,66683242
14,53616566
15,6564836)
16.,43066561
17.46556890
18,56210702
19.723201230
20,9517442C
22425055278
23.622309¢€1
25.06549009
28.594268 81
28,19840677
29.883111%4
31.66880676
33.,4,52075%
35.42048616
37.42153557
39.49329956
4l1.62837208
43,016464937
&6,063568271
48,29192893
50.,%3791280
52475235410
56.89919551
56.93524789
58.81087062
60,47289341
6l.87146781
62.97190230
63274929949
064,295965%7
64,61257279
64470674100
8607481827
6491547125
564.93189513
64493669589
56.93619428
6493333337
64929383460
64924850773
6449195017}

ELECTACN VvOLTS 17{ReReR) 1/R
5.2C5894780 C& 0. 73,18024 0.U2L477
8.67303524D 03 0.0 17.53557 0.090€70
A.26090514¢0 €3° 0.0 17.53062 0.075556
7.504671960 03 1.095%£70 Q& 1%5,41302 0,UB824°7
1935941200 03 0.0 €.416B6 0.23T7665
1.753%385680 03 0,0 €.34019 0,227C23
1.556393220 03 24270830 07 S248CO0T0 0.2401569
1.278641840 €3 3.85146C 02 S.6RT738 0.212185
1.,244045880 Q3 3.408570 €2 $.953246 0,216286
3.AR4£62300 02 0.0 2.6846T 0.537674
3,160589050 02 0.0 2.58105 0.547832
2.809105420 02 5.€8535D0 C2 2439615 0.277760
1,60465329D 02 T.35381C 01 2.18097 Q.40961%
1.540360820 02 6.40%300 O1 2013503 0.620226
£.,219197089 01 0.0 1.02245 1.,305395
3,225£2983D0 C1 0.0 CaB017Q0 14463997
2757111240 01 6.65053C 01 €.83552 1.583425
1.020¢81320 01 9.347170 00 1.59%32 0.827589
9.31578424C 00 8.57572D 00 1,57363 O.p541£26
$429409081C OC 0.0 C.30681 4,14T7E33
3.18447895D €5
L] FQTER R POTHR
000026125 64.91459243  0.00594622 62.88L6°079
0.00027811 64,90891922 0.Q0632972 62.7452577
0,00029¢04 64.902864656 (0.006T3I155 62,60059538
0.00031514 64489640516 Q.0CT17251 62.46728567
0,00033%46 64.88951415 (0.00763509 62.,2845743
0.00035710 64.88216297 0.C08127%2 52.11298652
0,00038013 64.87432097 C.C(B6%1T70 61,.93109571
0.00040465 64068595540 0.C0920568 61.73875457
0.0004307¢ 64485703135 C.0CIB80366 61.93547915
0,00045€52 64.34751158 0.01043596 561,32077113
0,00042€10 6%,83735633 0.0111CS00 61.09412051
0.,00051957 64.826%2321 Ce01182847 6C.85499942
0.00095328 64.81496699 0.01258814 60.60286815
0.00058€76 66.,80263942 0,0134000) 60.33727269
C.00062673 04.7894890% 0.,01428423 60.05734653
0.0N066715 646,77546100 CL.01518420 55.762813C6
0.00071017 64.76045674 0,0101£345 59,45298914
0.00075598 64.T4453387 C.0172059% 59.12729087
0.00080473 64.72750584 0,01831564 58,78514144
Cs0CO0BS5663 64.70936173 0.01945890 58.42597983
CoN000L 188 64.50996594 L.02075434 58.04927299
0420067069 64.66929793  0.02209280 57.65452642
0.00103220 64.66725186  0.02351775 57,241293177
0400109994 64.62373¢32 C,02503451 56.80918045
C.00117088 44.59A65368 0.02664910 56.35783900
0.00124€39 04.57190123  0,02836782 55,884695168
QaiOl32¢678 64,54330782 0.03015738 55.3358201¢2
Col0L&L235 64.51293649  0.03214495 54,885234868
000150346 64480602546  £.03421812 54,35362249
Q. 00160040 64.44587349 (,03642%00 53.80083699
Ca00170382 64.40896852 0.CI07T421 52,22624745
CeDOLB1349 64.36961856 0.04127453 52.629143¢5
Co00193CAS 54.32766485 0.04393693 52.008779¢6
0.00205496 64028293956 0.04677C62 51.36443165
000218749 54.23526478  C.04578707 53.49544759
0,00232857 064018445225  0.0%295806 50.,00129227
0.00247875 54.13030293  0.C5641214 &9,2815%6561
0002630862 64,07260638  0,0600%5467 48,.536(3842
0.,00280879 54.01114137  0.0¢392786 47.T76449044
0,00298995 53.94567351 , 0.08805CA5 46,96698510
0,0031B278 63.87595653  CoC243576 46.14357954
0.UII3A805 63.80173268  C OTTILLI72 AS5,29446317
Ce00360656 £3.72272998  C.CJ208%500 44,41998407
0.00383917 63.63866338 C.CB737603 43,%520716%0
Co00408677 63.54923518 C.C9301449 42,59756845
0.00643%035 62445613401 CaC9901341 41.6518%272
0.N0663C92 63.35303505 (410536622 40,68520358
0.006929%9 63,245596€65 C.11219€89 39.699933589
0.00524752 63.12147853  C.11943297 308,89777382
0.00558595 63491029975 012713573 37,608052900

6.29782D-0%
9.766040-03
7.060500~03
8.28356D0-03
6.467980-02
$+9960%80-02
6.689090~02
5.297030~02
5$.49024D-02
3.265610-01
3.417490-01
3.7968700-01
4,316120~01
44466600-01
1918310 00
2436240 00
2.781260 00
9.0636T0D~01
9 419360~-01
1.98550D0 01

R
0.13533520
0.14406366
0015335497
0.156324551
0.1737739%
018498140
0.19691188
0020961139
0.22313016
0.23752082
025283960
0.26914635
0.28650480
G.30496277
032445247
0434559075
0s356787944
0439150563
041686202
0.44374731
0.47236655
0.50293158
0.53526143
Q.56978282
060653066
0.66554853
0.68720928
0. 73161543
0. T788007R
0.82902912
0.88249590
0.93941306
1.00000000
1o 06449446
113314845
12062302%
1228402542
1:3658379%
Lo 45499143
1.564883030
154872027
Lo 755054 8¢
186824598
L. 98873747
2011700002
2025353479
239087529
2455358946
2.710r28183
2. 89359594

{BDMR UKNITS)
ReR

felepse
1.C56720-06
1.65201D-04
1.014570-04
1. 34589D-04
©€4325620~03
S+ 69649D-03
T.035150-03
5.00656D-03
5.343570~03
1.55174D-01
1., 748150-01
2.15032D0-01
3.,033140-01
3.250090~-01
S5.480100 00
9.278850 00
1.217830 o1
2,466700 00
2.730400 00
6,612330 02

POT SR
36064939534
35,60514085
34,54035435
33,47998831
32,40126203
31.31386548
30.21976996
29.12072124
28.01810569
26.91280729
25.80553654
24.69738732
23.59053814
22.48905376
21.398164765
20.32265170
19. 26482793
18.22394593
1719301199
16.18628896
15.19061989
1421526698
13,2659860%
12.34867748
1146854790
10,62945655

9, 33391556
9,08336268
8.37855339
1. 71997840
7. 10T78744
6,54158047
8, 01991858
5,54021444
5,09902676
4,69262209
431755434
3,97086055
3.65010142
3,35114951
2,0781342%
2,82343758
2,58 745676
2.36916892
2.16803476
1,98416197
1.81818232
1.67090040
1.54266626
1.43274330

RMAX

C.013640
0.077604
0.038373
0.C64352
0.219358
0,2056380
0.218781
0.173150
02176602
0.503297
0.506107
0532740
C»537509
00545755
1.168839
10276409
1.,354126
C.241347
0.246150
2.359462

R
3405021685
3,2788 7377
3449034296
3, TA545076
3,95507672
4,21015726
£4.48168507

4252106200

POTOR
1433905305
1258480859
1107063414
1412342049
106356060
1.01475831
1.00000000
1.03040000



HOLMTUM
NUCLEAR CHARGE® 67.0 RACTUS= 5,6870 FERMI =,0001i32 BOHR
SLATEP-LATTER EXCHANGE APPRCYINATICK WITH MULT:PLIER 1,5

SHELL
(1s1/2y
(25172)
W2P1/72)
12372y
(35172)
(3r1/72)
(3P3/s21
1303/72)

(&4F) 11

A = 165

ENFRGY EICFNVALUES

QYDRERGS
4093813730 03
64679R9258n 3?2
6562785970 02
54925023960 02
14565595240 02
1404343080 02
1. 270313530 02
1.025330990 02

Cwy

15

-
SUPFACF THICKNF S50, 566

(305/72)

4P172)
(4P3/72)
(403/72)
(4D5/72)
(551/2)
t5P172)
(5P3/2)
(4F572)
(&FT72)
(65172)

TOVAL 67

R
0.00001222
0.00001300
0.00001385
0.00001474
0.00001569
0.00001670
0.00001778
0.,00001393
0.00002015
0.00002145
G. 00002283
0.06002430
0.00002587
0.20092754
6.00002931
0.00003120
0.00003322
0.00003536
000003764
0.00004007
0.00004265
0.00004540
0.00004833
0.00009%1 44
0.,00005476
0.00005829
0.00006205
0400006606
0000007032
0000007485
0400007968
0.00008482
0.00009029
0.,00009611
0.00010231
0.00010891
0.00011593
0.00012341
C.00013127
0400013984
0400014886
000015846
000016868
0.00017956
0.00019114
0.00020347
0,00021659
0.0J)023056
0.00024543
0.,00026126

[

2

2

2

4

2

2

o

4

L] 9.557943330 O1
(45172 2 3.090875040 01

2 2.522497030 01

L3 2.220880200 01

4 1. 275854760 01

& 14220444110 01

2 44059798190 00

2 244932754830 00

“ 2099896840 QO

6 T+834517310=01

5 7.03356205P-01

2 3.986528470~01

24522353390 04

POTOR
10422231542
10,876104 89
11.57092731
1230919547
13.09342958
13.92625429
14.810839:43
15, 749651 S8
16, 74395447
17.79922912
18.91748663
20,10174226
21435498955
2268015647
24008004349
25455725402
2¥a11610580
284752510175
30.473844C6
32273976917
34.167025E6
36.137189C9
38,1R632598
40430965234
42.500051CS
44, 74753776
41.03860681
£9.355475713
5167522954
53.96890822
56020065306
58,32718320
60.29817855
62,05867478
63,55520798
64.74728718
65.62281628
66.,20859217
66.56443604
660 T6LLAS A4
66,8615032>
66490843209
66,92743689
66093323103
66.93300737
06.930113N
66092601370
66.921266 170
66.,91607908
66.91050943

L FX

3T-264-73

RADIAL EXPF(TATION VALUFS  (ROHR UNTES)
FLFCTAON VOLTS L/7(ReF*R) 1% R PeR PeReRsd
5,569763207 LA 0.0 T€12963 0.U20711 5.865400-06 9.199620-07
9.360300260 93 Q.0 18,31373 D, UB7266 2.053410-03 1,42273p-04
A,928E6T19C 03 0,0 18.30766 0.072586 6.52399%0=03 8,685070-05
B,061172850 €  1.171C60 06 15.965%58 0 079745 7.739750-03 1, 17456004
2,102828590 03 » : E.T1624 D,2ZAR24) S.966890-02 5,382300~023
1.91065088D 03 0,0 €463313  0.,217€65 5.,514090-02 4,016690-03
1.T2R297800 33 2.55275C 03  €.0338S 0.231161 ©6.196630-02 6,03254H-03
1394963370 03 4,357260 02  5.92393 0.,203826 4,875370-02 4.232200--03
1.354808067 03  3,82161% 02 5.77501 0.207320 5.,065410-02 3,537790-03
44205228225 02 Q.0 2.R1116 0,515394 3,001110-01 },31215p-01
3,432204990 02 0.0 . 2470655 0.524115 3,12894D-01 |,4256020-01
3020574140 02 5,153340 02  2.497R8%  0.556540 3.50517D-04 1,86033p-01
t«735€38880 02 8,414790 01 2028182 045829467 3694629001 2,%40230-0L
1.66045082D 02  7,25%52C 01 2423012 0,593884 4.0943°0-0) 2,736310-~01
5,523477230 01 0.0 1.06240 1.257396 1.78073D 00 4,73%5950 0Q
34392176560 01 Ce0 Ca®3632 1.410T0% 2,266130 G0 8.0497\0 20
2.856572¢50 Ol Te34272C O CeB6174 1.515398 2,61581D 00 1,093350 O2
1,0696G9%568% 01  1.100320 01  1.48686 O0.722839 8.12704D-01 2,01312p 00
9,7 69343960 G0  1,0%2950 €1 1,066156 0.797726 B8.457110-01 2.262950 00
5.,623927630 0G 0,0 0:.31626 &,950188 1,895000 01 6,965440 02
F,431TIT4ED §S
3 POTER R POYOR ® PLYR
0,00027811 66490455352  J00632972 64,6325060%  0,14406366 36.4132705)
000029604 0680819737  0.0CHTITIS 64.4BLUTTS2 0.15335497  35.31557927
0.00031%1& 66.8Y141526 0,00717251 64432)5%4¢0 0.16324551 344205177738
0.00033546 66.R41792T  1.C0163509 64.15056033  Q.173T7364 33,08359557
0.00035700 66487645923 0.,CCAL2752 63.970666%2 0.15490140 31,9%92660642
0.00D3R01Y 66486822287  C.CCRA%1T0 63.7833910%  0.19051168 30.81423007
0.0006048% 656.859435T1 - G.{092CS68 63,57T9248C6  0.20961139 29,66985349
C.00063076 66.850061C1 C€,C09P0366 653.36673751 0.22313016 28, 52068621
0.0006%852 66.P8005956  0,01043596 63.1423447%  0.23752082 27.38755961
€.00048910 66.82938946  G.01110900 62.90554033  C.25283960 26.21(54083
0.00051957 56481800613  Q,01108254T7 62.65577983  0.269145635 25.05458145
C.000%553038 66.80586195 C.0L25R014 62.39250410 0,28650480 23,900216%1
0,00058R76 £6,79290614 0.01340C01 62.11514064% 030498277 22.7%342176
0200062671 66.,77908453 C.01428423 61,62330%84 0,32%65247 21.61535022
Ce00066715 66,75433937 0.C15LB420 61,51580039 ' 0,34359075 20,50121029
CeOCOTI0LT 66.768609C7 0.9165€6349 61419263211  0.3678H7944  19.399379%0
0.00075593 66.73182796 0.,01720585 6C.8530034% 0,301 60553 18421244582
Ca0080473 66471392605 0,010315¢4 60,4963299) ' 0.41686208 17,23971504
0.00085663 56,65482813  C.01949690 60412206873  Veh&ITHTIL 16018281063
0.00091188 66.6746%650 0.02075434 55.72962976  0.47236655 15014592013
0,0CNCTCE9 56.652T2465 0.02209288 59.318%8586  71.50293158 14013502928
0.00103330 56.62954796  0.02351775 SR.8B367B49C  0.53526143 13.15657852
0,001C999& 56.60481536 (0,02503451 SA.43891865  0,56978282 12.21650712
0,00117C88 65,57843960 0.02664510 57,.56955168 D.60653066 11.31941872
0.,00124639 66,55030682 0.,02934782 57.480035C7 0.665648%53 10.45843584
070132678 56.52010128  €.03015778 58,57000636  0,58728928  9.66533831
0.0014123% 66.48826988  0.032144%5 56.,4393730 0,73161563  6.91094356
0sN0LS0384 66.45417179  0,03421812 S5.08661145 0,77880078  8,20559/83
0,00160040 66.617770CT  0.036462300 55,31210724  0,82902912  7.54922074
0.0C1703€2 46437897020 0.03877421 54471401097 0.,88249690  6.941384%0
0 00181349 66433759466 006127493  54,09395302 093941306 6u3BLBOST2
0.0C193045 6602934B2%2 0494393693 53,44976050 1,00000000 5.86521122
Co00205496 56.74645899  0,CA0TT062 S52.TTH51066  L.06449046  5,39143317
0.00210749 664156336801  (,04STET07 52.03257929  1.13316845  4.95582537
Co00232A57 66.142922T6  0,052558086 51.36046780 1.20622025 &, 55411680
C.O024787% 56.C8600531 (. ,C5661ELe 50.561181628 1.28402542  4.18519640
0,00263862 66.02536621 1.06005467 49,B83639475  1.366E3796  3,84423689
0,00280879 65,960TT«C5  (.CE392786 49,036408976  1,456939141 3,52955357
0.0029859% 65.89198518 3.C6805(85 4B8.,704:90C8 1.54883030 3.23900874)
0400318273 5%.818T74331 0.07243676 47.34889T732 1.64372127 2.97062127
00378805 &5.740779286 0407711172 45,48630795 1.,755054468 2. 72259694
0.r0"60L38 &65.65781069 0.008208500 45.557570¢5 1.86824%66 2449346133
0003083917 £5,56954161 CeCP?737903 44,623386¢€2 1.986TIA747 220219531
0.00408877 65.47566368 CaC9301449 43,56404212 2.11700002 2.08841689
0.00435035 055375849314 0409901341 42,64345190 2025352479 Le 912326835
0.00663062 65.26977369 Cel10536922 4&1,6B107547 2.,390H87529 1. 75456058
0.00692599 65.1%7C74904 Call216689 40.65970033 2455358946 1. 61568457
0.00526792 6%5.,07739318 C.11943297 29,821{2)13 2.71026183  1.49556086
C.00556595 64,51035045  0.12713573 38,58666976  2.89359594  1.39285787
D.00594£22 64,77555564  C.13533%28 37.49719599  3,08021685 1.30302459

DRNL-DAG 73-8406

& FEPME «,D000107 ACHP

FRAX "

0.013109
074655
0u056C87
C.04227TD
Ce210988°
0.168189
04210985
0.166323
0.169877
0.482178
0. 483897
04311453
0.513668
0a%223066
1.1256T1
10223538
1»306679
D.511316
0.516166
2.27T175

R
3,27887377
3.49034296
3.71545074
3,955076T2
€,21015726
4.48168907

35.25121511

POTSR
1422880892
1. 160947606
1.09872136
R«04037721
1004419083
100020000
1.00000000



OYSPROS) UM

14F 110

4 = 153

CuN

NUCLEA® THARGE= 66,0 A&ATIUSE S,%522 FERMY «,0001127 BgMP
SLATEP-LATTER E¥CHANGE &FPROXIMATICN WITH MULTIPLIER 1,50

ENFRCY ETCFNVALUES

SHELL O RYDRFRGS
tis1/72) 2 3.,9%8725070 03
125172y 2 64626300220 02
2P1721 2 62314332730 02
12P372) &% 5.7T1867536" 02
(35172) 2 1.48353012" 02
tapyr2y 2 1365890110 02
(3P372) & 14221402500 92
(303721 & 9.821577150 01
1¥2%872} & 9.547329890 0t
(&s172y 2 20971789540 0}
14P122) 2 2420715420 0%
tepliz2e & 2.142394520 01
1wD3/2) % Le 227405590 M
1805718 & lelTnlifibodn 0}
(541721 2 Fa®4T 244550 00
%9172 2 Z.411A0%03D NO
CIH312Y » 2+0A9%29910% O
ERF7542) & To5RI0651L 30404
€aF 7427 & £194998(8RIN-C1
28122y 2 3, 9IANEISN -0
Ao 7 TR VS 22%1329%003 N4

a Brep
3.(10001222 10.,10328372
000001301 10, 75470935
0.,0000139% 11,.440772127
000001474 12.171679CH
0.00001569 12.94707157
0.00001670 13,77049001
J. 00001776 16,664862310
Ve 00001893 15.%7224848
0,00002015% 16,5%22130
0. 00002145 17.,99945827
0.00002283% 18,734916CA
0.00002430 19.R155613499
0.,00002%87 21.11434740
0.0070275¢ 22.5241421F
0.0000293% 23.807698 13
0.00003120 2%.26755927
0.00033322 24.30%98727
000003536 ?0.424835C¢
0.,00003764 30.125%1524
0.00004007 31.908327¢3
0.0000826% 33,7732505%2
000006540 35.718684¢2
D.N000AA3Y 37 T416421R
0.0000514s 19,837289¢5
D.00005470 51.99839272
0.0U00%829 44.214897150
0.0002820% 46.47145526
0.00005606 48, 754y 31 F1
0.00007032 51.03978) 1%
0.00007€A5 53.2957R217
0.020079468 95,+88284239
000008092 ST,S5T+288E7
0.00009029 %9,50380943%
0.0000981) bH1,22284189
0.0003023) 62,87923272
0.0001089% 63,8368
0.00011593 646,87%6560%
000012341  85.24249949
0.00013137 85,5R320110
0430613986 65, TTI5095T
0.00014888 465,8¢733571
0,00015846 £65,91142182
0.00016868 65,22945319
0.00017956 65,5368R6(S
0.06019116 65.9¥8%777¢
0.00020347 65,931 123er
0.3002186539 065.927703%5
0.00023056 65.923065%)
0.00026543 65.91800061
0,000281286 65.912%5613

16

S=t £Xx
SWFACF THICYNESSe0,.3666 FEPM]

07-24-73

ORNL-DWG 73-8407

=,0000107 ROHP

RALIAL EXPECTATION VALUES  (ROHR UNITS)
ELFCTSCN VOLTS 1/1Repeg} 1R ] rRea Repess
5.305964220 04 0.0 14,4494 0.021CAH 6.07668N-D& 9,85597D-07
9.01255918D0 03 0,0 17.92154 C.IRB542 9.40i150-03 1,53257D=-04
8.59003911D 0y 0.0 17.91606 0.0T%050 6.785650-03 3.382600-05
7.780429390 €3 1,112360 C&4 1%,67914 0.055C59 K.00499D-03 7,256650-04
2.0183487240 03 6.0 €.56h03  0.232874 6.210670-02 5.831590-03
1.83112795% 03 0.0 6,48820 G.222262 5.748320-02 5,23450D~-03
1.6£175529D 03 2,408620 03 5.91705 0.235572 5.43584D-02 6.509990-03
1.335255040 03  4,C50€20 02  %,B0553 0.207820 5.08001D-0? 4,598260D-03
10298942879 €3 3,61CC80 02  S5.66%16 042139867 5.27133D-02 4.919890-03
4.0632C8820 02 0,0 2,74768 0.526220 3.129320~00 1.425340-01
3.294503660 02 0.0 2.66357 D.53573¢ 3.268720-01 1.599580-01
2.914737590 02 5,41238D 62  2,4h704 0.%656117 3.647330-01 1.99209C-01
1669919410 02  T.BT2C0F Ol 2.23147 0.595570 4.12378D-01 2,77252D-0t
1.800237270 02  6,822320 €1 2,¥B270 0.608734 4.277R80-0l 2.978590-01
54370344770 01 0.0 1.064240 1.2999%3 18347510 00 5.091070 VO
3,30854370" 01l 0.0 0,91900 1.436852 2.34778) 00 8.63559D 00
2.80746890D 0} 6.,995100 G1 Co846T1  14533EAT 24696080 00 1.147630 01
1+06530506D 01 1,CRS73E C1  1,64144 0.4243456 8.569770-01 2.220610 0O
92469042311 6T 9,735350 00 1.61800 O.B1878R B8.9281980~01 2.476100 OO
5,359C54687 00 0.0 C.31054 4.098265 1.93990D Ol 5.33096D 02
3.306€3076D C5
“ POYsP ] PhTeR P PQT#R
CaR0027ALL  65.90676830  0.00532972 63,6R928836  0,16406366 36.01232534
2400029606 65,90054400 0400673795 63,541211C9 0a15335497 34,93531943
C.DN031516 65,089392433  0.CCT17251 63,38630741  0.16724551 33.84612624
L.00933%406 65.98686205 C.CCT63I509 63.2181393) 0.17377394 32,.746106662
0.00035710 65.87932716  0.0CA12752 63,042255%  O0.1R498140 31.637225¢%
C.0003I8013 45.87129998 0.0C86%5170 62.056191¢2 0.19691168 30.52118811
0.00040445 65.,96271513  C.CC920668 62,6594693%  0.27961139 29.39971657
0.00043076¢ 6£5.A5350739 C.CCIB0366 €2,45159680 0,22313016 2R.27409708
T,00045852 65.R4380851 0.01063596 62,23206784  0,23752082 27.14513663
0.,170N49810 &65.R3339772 0.0111C900 &2.00016190Q 0,25283960 26401365926
C.O0051957 £5.,82229k51  0.01182%547 6175594378  0,25914635 24.80116667
C.000£5208 65.810443647 0.012582814 61,49826301 0.28650680 23.75053902
0,00058E76 &5.79780&10 0.0134CCA1 561,22675852  0,30498277 22.62832987
0.00062¢73 65.78432059 Ca0l&2€423 60.9400%210 032465247 21451388409
C.00066715 65.76993885 0.01518420 60,63995042  0,34559075 20.41727883
C.OCO7101T7 65.75459221 Ca0161€349 60,323489%4 0.367879446 19.337774806
€ NCOTS5598 65,73822327  0,0172C595 59.99045259  0,39160563 18,27409413
LTCLOPDGTY 65,T72076155 C.01831564 59,661467%2 0.41685202 17.22475828
0.00005%61 65.70213432  0.01945890 59.27477231  0.44376731 16.19016714
C,0NNA1188 65.682264C2 0.0207%434 S58.890235C4 0s4723665% 15,173348018
0,0COSTCEY 55.661068C7 C.02239288 58,68735655  0.50283158 1%.17963373
C.ON103130  45.63845843 €.02351775 %$B,065720C1 0453526143 13,21507492
£.0C119604 65.61434138  C.C2503651 ST,624908A1  0.569T8282 12,20572444
C.OCHITCPB 65.58861716 C.02664510 57.16458168C  0.60653066 11,39649264
0.001248679 £5,56117950 N.028367 2 9b,684611CC 0. 06566753 10,55090215
Ca00132678 65.953191%48 Ca03015738 55,18405722 0.068728928 0.75809463
0,00141275 85,500704A9 0.032144385 55,6631325%  0.73161563  8.9%818101
0,00150244 65.467462002 Ce03421612 55,121164654 0.77880078 8.29272179
C.001AN040 65.43192%516 G.03842500 54,55757769  0.82902912  7.6349%0315
0.00LT03€2 £5.15640T7619  0.03877421 5).97169928  0.08249690 7,02472033
0.00181349 65.35372019 C.08127493 53,3627R8666 0.93961306  5.45118174
Ce00193045 65.31069500 0.04393¢93 52,730u7801 1.0000000% S« 94248008
0.,00205496 ©5.26482874 C.C9677C62 $2.07204R26  1.00649666  5,66565035
0.00218749 £65.21593945 0eC49787CT 51.39045910 1133243845 5.02717504
0.00212857 65.16383482 0.(5255806 S50,6A2319294  1,20623025  4.62336899
C.00247275 65.10831079% CaC5661¢816 45,964027141 1428402542 4,25090279
0.00263562 65.04915307 C.CL00%467 49,1874507F  1.36683796¢  3.90696197
C.00200879 64.58613481 0640€392786 &R,A010L0979 1:454931 51 3.58913 751
0.00268965 64.91901741  0,C68C5C85 &7,5R7733531  1.54883030 1,29532219
0.00310278 b4.084754%64 007243576 46,74810752 1.64872127 3.02358369
0.N03JABOS 64.7TLABTIST G .CTT111T2 45,80236002 1.75505466  2.77216438
G.0036085%56 64.09043425 0.CP2CL500 44.,99060952 1.86824596 2,53958921
0.00383917 64.6063395%0 C CHTITSOY 44,07015778 198873747 2.32480114
Q,0040867T 64.51269972 0.09301449 423,133377%2 2.11700002 2.12733855
0.,00435335 84.41525117 C.00901341 4&42,106988870 2425353879 1,947350802
000461092 64.31160295 0410535622 41,18549591 2439887529 1. 78550832
C.004929%9 &4,70163CH8 Co11219¢89 40,18221730 2455358940 164248159
030524752 64.086T743£2 011942297 35,16187714 2270828182 1.518390098
CeDC558595 63.960066965 0.12713573 38,125629R84 2.89359594 1461219835
0.005965622 62,320964C0 0.13533228. 37.07020022 3.,08021685 1.32156095

AMAX

0,013377
0.076138
0.057226
0.063265
0.214921
0.2G2039
0.714680
0.189592
0.173251
0.492323
0494874
0.521289
0.525204
Ce52429%
1.147510
142%¢450
1.228981
0.52573L
0.£31065
2,316106¢

L
3.27837377
1449034290
3.T154507%
3.95507672
4.21015726
4408168907

35.2%1215%511

POTOR
1.26432862%
Le174L1700
1.51066285
1.05109857
1.00870132
1.02000000
1.00020)00



ERRIUN

NUCLEAR CHARGF= 48,0

(eF112

A= 167

CuN

RACTUS= 6,0133 FFAMT =,0001136 BOKR

SLATER-LATTER EXCHANGE APPACXIMATICN WITH MULTIPLIER 1,50

17

§=|
SURFACE THICKMFSS=0.5606

L FXx

07-24-172

ENERCY ETCENVALUES RPADIAL EXPECTATION VALUES (BOHP UNITS)

SHELL @ RYDBERGS ELECTRCN VNLTS 1/{ReRepR} 1/R R ReR R#RSRER
(1st172) 2 4,231687390 03 5757337650 Ca 0.0 7763484 0.020343 5.66340D-04 8.593280-07
(251/72) 2 Tel4l66122D 02 9.716417130 C3 0.0 18.71234 0.085633 8,721790-33 1.320870-04
(2PL172) 2 6.81730826" 072 342751524610 03 0.0 18,7053 04071163 6,2T472D-03 8.04389D-C5
(2P372)} 4 6135051540 02 84346521720 03 1023203C Q4 1€.21349 0.078433 T7.48700D0-03 1,098940-06
(35172} 2 1+60916709D €2 2.189320090 0 0.0 6, 86576 0.223758 5.73571D-02 4,973050-03
(3P1/2) 2 10464254390 02 1992162030 023 U.0 €eTBIRT 00213223 5.292410-02 4.437140-03
(3P3/72) & 1320106440 02 1756044410 03 24703230 03 €.15065 0.226867 $.96985D-02 S5, 597680-03
(303729 4 1.06934381D 02 1.454E74330 03 4.€27177C 02 €.064259 0.199593 4.683590-02 31,901670-03
(30572) & 1.037575060 02 1.411652000 03 %.04133C 02 5.68588 0.203836 487145002 4,19239D-03
(45172) 2 3.21260943D 01 42370851510 02 0.0 2.77519 0.504867 2,88011D-01 1.207770-01
(4P172} 2 2062595002D 01 3.57268373D0 02 0.0 2,77005 0.512938 2.99738D-01 1.345630~01
(4P3/2) & 2430032600 01 3.129712330 02 6.105200 02 2.564859 0.564214 3,.37140D-01 1,70303D-01
(4D372) 4 L.32484770n Ot 1.80249504D 02 8.,98323p 01 2633209 0.570551 3.780650-01 2.332420-01
(4D%72) & 1.26500292nh 01 1.721074420 Q2 T7.70%340C 01 2.27723  0.581624 3.927660-01 2,51932D-01
(55172) 2 4.1764067130 00 5.67854356N Cl 0.0 1,C8268 1.234£43 1,717290 00 4,41076D 0O
(5P172) 2 24555471020 00 3,47679458D Q1 0.0 Ce93370 14385459 2,18479D 00 7.51251D 00
(5P372) & 2.135733860 00 2.90572999n 01 7. 700400 C1 C.87463 1.492858 2.539930 00 1,02429D 01
L&4F5721 & 7.95519130n~-01 1.082327640 01 1.188¢1C 01 1.73171 0.76282B 7.727210-01 1,83813D 00
(&FT72) & T.071264430-01 0.62066740D 00 1.13472D 01 le70443 0,778157 8.094200-01 2,08238D 00
(65172) 2 4.034510410-01 5.409C7244D 00 0.0 C.31799 4.0L03186 1,.853550 Ol 5,81367D 02
TOTAL 48 2481650942D 04 3.559839560 C5

R POTOR R POTSR R POTER R POTeR
0.00001222 10.33580936 0.00027811 67.90233382 0.CC632972 65.57520135 0.14406366 36,80793820
0,00001301 10.99690333 0.,0N029¢606 67.89582352 0.,00673795 65.,42019140 0.15335497 35.68914639
0.00001385 11,69949820 0.,0C031¢14 67,88887673 0,007172%51 65,25599411 0.16324551 34,55713783
0.00001474 12.44603630 0.000313546 67.88146461 0.00763509 65.08215765 0.17377394¢ 33.41353720
0.00001569 13423906914 000035710 67.87355622 0.000812752 64,890216%9 0.18698140 32.26020402
0.00001670 14,08125453 Ca0003AC13  567.86511845 0.0(B65170 64,70369134 0u 19691168 31.09891643
0.00001778 14497535142 0.00040465 67.,8561155¢ 0.0092C568 66,498080821 0420961139 29,93114758
0.00001893 15,92421189 0000430764 67.84651104 0,00980366 64,280898653 00223130146 28.75794530
0.00002015 16493076973 €.000658%2 67.,83626346 0.01043594 64,05160025 0423752082 27,58025337
0.00002145 17.99802460 Q.00048810 67.82533032 0.01110600 63,809%5373 0,25283960 26539940741
0.00002283 19,12902087 0.00051957 67.813665€3 0.01282%47 63,556505¢8 0e26914635 25,21792956
0.00002430 20.32681982 0.,000¢5308 67.80122117 C.0125PB81%4 6328558758 0.28650480 24,03993761
0.00002587 21.59446376 0.,0005%876 6778794425 0.01340001 63,00231712 0e30498277 22.87064522
000002754 22.93493021 0.00062673 67.77377554 Ce0142€423 62.70410038 032665247 21.71476600
0.00002931 24.351073%8 €.00066715 ¢7.75866780 0.01510420 62239033524 034539075 20, 57439634
0.00003120 25.84555440 0.00071017 67.74254569 0.0161¢6249 62.06041670 0.,36787944 19.44987135
0.00003322 27.42076459 0,00075598 67.72534647 0.01720565 61.71374405 0.39160563 18.33942945
0000003536 29,07261881 €.00080473 67.70699778 0.01831564 61.34973002 0.,41686202 17.243%36704
0.0000376% 30.8206133S C.00085€63 6T.68742334 0.01945690 60.96781152 0.44374731, 16.16507436
0.,00004007 32,64745517 0.,0N091188 67.66654164 0,0207%434¢ 60.56746052 0,47236655 15.10919158
0.00004265 34,558951 86 0.,0COS7CET  67.65425588 €.02209288 60.14819342 0.50283158 14.0824597%
0000006540 36.55373679 0.,00103320 67.620%035%9 ©,02351775 59.70957512 0.53526143 13.091456113
0.,00006833 38,628966135 0,00109656 6&7.59515632 0,02503451 59.25121528 0,5865708282 12414194721
0.,00005146 40.77986030 0,00117C88 67.56811930 0,02664910 58.7727525¢C 0.60653066 11,23816093
0.00005476 42,99942354 0,00124¢£39 67.53928105 C€,02R36782 58,27342426 0. 66564953 10.38281100
0.00005829 45,27770634 0,00132878 67.50852299 0.03015738 57,7561 2724 0,6B728928 9,57732304
0.00008205 47,6012499> 0.00141235 67.47571908 0.0%214495 57.01294427 0.73161563 8482223027
0.00006606 49,952303% 0.00152344 67,44073538 0,03621812 56,.66995557 0.77880078 8.11762811
0,00007032 52.30796286 0,0NL6CC40 6T7.403462966 0,03642500 56.0646415%3 0.829062912 T.46319383
0,00007485 54461922881 0.,00170342 67.36365064 0.03877421 S55.65557272 0, 3A249690  6.85811487
0.00007968 56.91014703 0,00181349 67,32123912 0.04127493 54.B2263476  0,93941306  6,3007L955
0,00008482 59.,077211C2 0.0019304% 67.27602448 0.04393£93 54,16482121 1.00000000 5. 78839026
0.00009029 61.08766255 €.00205496 67.,22702726  0.04677C¢2 53.4B141526 1.06449646 5.31776717
0.00009611 62,89172960 0,00218749 67.17645725 0,C497F707 S2,.7718CT74 113314845 4.88518581
0.00010231 6%,42856468 0,002228%7 67.12171337 C.C526508086 52.03551834 1.20623025 4.48718411
0.00010891 65.65762485 0,00247875 67.06338320 0,05641¢14 51,27220346 1,28402542 4012059394
0.00011593 66,56432347 0,002€3862 67.,001262¢4 €.C6005467 S0.48164411 1,3668379% 3,78200608¢
000012361 b67.1735048€7 C.00280879 &6.93305549  €.08352704 49,.64373187 1o454991 41 3.467142131
0400013137 67,54502244 C,0025M995 66,96457313 0.€6305C85 48.A1145846 1.540883030 3.18425008
000013984 &67,75139776 0,00318278 66.78953416  0.07243976 47.94592201 1.64872127 2.91928983
0.00014806 67,856501 34 0,00338805 6¢.70966417 Co07711172 47,04637399 1.75505466 2:6T7469622
000015846 67.905360%50 0,00360655 66462467342 0.C8208%00 46412027727 1.86824596  2,44901643
0.00016868 67,92537617 0,00383917 66453426671 0.CET37903 45.16841957 1,98873747  2,2412875)
0.00017956 67.93155)70 0,00408677 66.43812318 CeC9301449 44.,19198126 2,11700002 2,05118345
0.00019116 67.9314174R 0.0043503% 66433591622 0.C9901341 43,19256175 2425353479 1, 87836249
000020367 67.92R49557 0.006€63092 66.,22730341 010539622 42.,17205191 2,390R7529 172522329
0.00021659 67.92630479 0.,004929%9 66411192851 011219689 41,13237729 2+55358946 159037947
0.00023056 67,919464799 0,00524752 65.58942147 C,11943297 40.07517934 2,710828183 1247403724
0.00024563 67,91613749 0,0055859% 565.8%939852 0.12713573 39,00159803 2,89359594 137459292
0.00026126 ©67,90843231 0,005906622 65.72146217  0.13533528 27.9123399 3,0802146085 1, 28932360

ORNL-DWG 73-8408

6 FERNI =,0000107 ROHR

RMAX
0.0128%6
0.073346
0054931
0.061179
0,206925
0.194226
0.207210
0.163180
0.166728
Qe472864
0474261
C.5D01928
00503200
0.511824
1.102088
1.200215
1.285578
0.497883
0.5032i2
2,226001

®
3,27867377
3.49034296
3.71545074
3.95507672
4.,21015726
44481608907
35.25121511

POTER
121495928
Re 14634995
108694912
1.03053191
100161009
1.03020000
100000000



YTTERATUM
NUCLEAR CHARGE= 70.0

1&F1 16

A= 173

CuN

RADIUS® 6,09A5 FERMI a,CON115% BrHR

SLATER-LATYER EXCHARGE AFPRCXIMATICN WITH MULTIGLIER 1,50

ENERCY EIGCENVALIIES

S-L EX

07-24-73

ORNL-OWG 73-8409

SURFACE THICKNESS=0.5665 FERMI =,0000107 RCHR

RAPIAL EXPECYATION VALUES {BOWR UNITS)

SHELL @ RYDRERGS ELECTRON '#0LTS 1/1ReReR) /R R ReR ReRSR A
(15172 2 4.,515903590 03 6,144022310 06 0.0 8C. 70962 0.0196€36 5,28513D0-08 7,512540~07
$28172) 2 7.68410428D 02 L.045445440 0% Ca0 15.52975 Q.uB82%03 B.10309N-03 1,14184D-06
t2p1/72) 2 7.345055130 02 9.993167859 013 0.0 15.52177 0.068433 S,81028D=03 6,951694D-05
(203721 & 6.5656196330 02 8,933507090 €3 10361030 34 14,75067 0.075926 7.015980-03 9.648010-05
(351/2) 2 1. 740993570 Q2 2,368£73990 03 0.0 T.17681 0.215214 S.30779D-02 4.25865D-03
0e/2) 2 1.588622200 Q2 2.1613¢8100 C2 Sl 7409935 042064769 4.803220-02 3.777920-03
t3P3/2) 4 14422385390 02 1.93519800P 03 3.024G670 03 6,38553  0.218759 5,5516AN-02 4.838330~03
130372} & 1.156932710 02 1.578123250 03 5.204030C 02 €,28077 Q.191971 &,331050~02 3.331400-03
t3ns5/72) 6 1.123321020 02 1.528211957 03  4.50€030 02 €.10760 C.196309 €.51580D-02 3.59547D-03
tas1/2y 2 3.464582830 01 4. T136T7A4X0D 02 0.0 2.00501 0.,484907 2,85753D-01 1.02270D0-01
{aplr2) 2 2.8399929940C O YeB63905140 G2 Q.G 2489881 00491796 2,75024D-01 1.138370-01
(4P372) & 2.462445500 O1L 3.350221120 02 6.86783D 02 2465001 0.52359% 3,12629D~01 1.465280-01
140372} 4 1.424671600 O1 1.938308450 02 14020120 02 2443245 04507300 3.479870-01 1.977950-01
(40572 6 1.35519528n 01 1.843783830 02 8.¢565870 Q2 2437123 0.558694 3,562513D0~01 2.148530-01
551721 2 4,408731760 00 5.99R211840D 01 0.0 112298 1,.191288 1,599570 00 3.83733D 00
1SPLs2} 2 2.682759340 0O 3.649574570 01 0.0 C.98873 1.337370 2,037480 00 6.562690 00
(5P372) 4 2,206231210 00 3.001643750 Ci 8,448292 C1 C290009 14450281 2.399680 00 9.193930 Q0
(4F5/2) 6 8.114910450-01 1.104057910 01 1.376€8«C 0L 1.81999 0,726564 7.031700-01 1.551020 00
(&FT772) 8 T+ 0484007203~01 9.589560630 00 1.23C2E6C 01 1.768¢2 0.743C01 7.411850-01 1.795250 00
(65172) 2 4,13128340D-01 5.62073501N 0O 0.0 0222552 3.911907 1.77244D O 5.346250 02
TOTAL 70 2.811551210 04 3.8251%9760 (S

R POT*R R rOT R R POTOR P POTSR
0.00001148  9.88945357 0.00026126 69.90420818 ©,00594€22 67,61120183 0413533528 38.T72689043
0.00001222 10.52273053 0.00027811 69.8578162% 0,00632872 67,.458223(8 0.14406366 37,57831064
0.00001301 11.19591448 0200029604 69.69039198 C.CO6T3795 67.29614410 0.15335497 36.41613155
0.00001335 11.91133622 0.0N071514 66.88370902 0.00717251 67.1264513186 0.156324551 135,23976889
0200001474 12.67164028 000033546 69.87593729 0.COTE3I509 66494286447 0.1T73TTIF  34,05098546
0.,00201589 13,47928406 0.00035710 69.86764426 0.00B12752 66.75071794 0.18498140 32,85161844
0.00001670 14.33703523 0.00038013 69,85879512  0.CLALELTO €L.54THTARG Q. 19691168  31,64332015
0.00001778 15.264771689 0.00040665 69,84935276  0.0092C968 66,33293759 0.20961139 30.42736291
000001893 16,21424966 0.00043076¢ 65,83327765 C.LCIR0366 66.106269C9  0.22313016 29,20483217
0.00002015 17,23964214 0.0N065852 69.02852098 0.01043596¢ 65.86703262 0.23752082 27.97699610
0.,00002145 18,32697253 Ce0C0ARELI0 69.,81705622 0.011106500 65.61407151 0425203960 26,74605349
0.00002283 19,47937068 000051957 6G.806817C5 C.0l1R82%7 65.34801335  0,26914035 25,51545159
0.00002430 20,69999090 0.00055308 69.79175814 C.01250814 6%.06082T7066 0.28650480 24,29076007
0.00002587 21,95197401 0.00058€76 6S,77782677 C.01340001 66.773042%5 030498277 23,075646539
0.00002754 23.35840528 0s00082€73 6976293857 001426423 54246231746 0432465267 21.875059%¢
0.00002931 24.80225580 Ca00066T15 69.74T09730 G.C1518420 64.13567761 034559075 20,49034270
0.00003120 26.32631105 C.0COT1017T 6S.73017461 0.0161£6349 £Y.79190524  0.36T079446 19,518866465
0.00003322 27.93308121 000075598 69.71211978  C.01720595 43.43099062 0.39160%63 18,36123489
0.00003536 29.62468979 CoCD0R0LTI £9.69285744 0.01831584 63.05214304 0.41686202 17.22058322
0.00003764 31.,40273592 Co000R5¢6Y 69.67230728 0401946690 62465479957 0.44374731 16.10175023
0. 00004007 33.26812486  0,00091188 6S5.85030369 C.0207543% 62.23843717 0.47238855 15.01150804
0.00004265 35.2208%54¢3 C.000S7C9 69.62699559 C.02209288 61.802578C8  0,50283158 13,9569%3:9
0.00004540 37,25978348 Co00103730 69.60204555  0.023S1775 61.346T90C3 0.53526143  12.95677732
0.00004833 19,38227690 0.0010969% 69.57543148  C.02503451 6087067540 0:56975282 11.97993665
0.0000514%6 41.583871%6 0.00117CB8  69.54704220 0.02664910 60,37384969 0.60653066 11.06591164
0.00005476 43.857798¢2 0.00124439 65.516761%2  0.C2815782 59.8559074%9  Qe.64564833 10,204359348
0.00005829 &6.19643928 0.00132678 69.48646487 C.03016738 5S.31638044 0.68728928  9,3195669506
0.00006205 48.58067149 0.00141235 69.45002031 Q0.03214495 S5E.75473501 0.73161563 0.64225516
0.00006608 50.99910278 CoOCL50344 6S.61320758  C.03421812 58,17029784 0.7786007A T.94001073
0.0000T7T032 53.42719149 CaDO0169040 &9,37411780 0.036642%500 5T7.56232443 0.82902912 Te29149152
0.00007485 55.836285884 0.00170262 69,33235302 0.03877421 56.93000238 0,88249690 6469276227
0.00007968 58419787928 CoCOLBL349 6928782582 CoC4127493 564272505)8 0,93941306 6414223724
0.00008682 80,64588860 0200193065 69.26035883 0,C6393893  $3,389047808 1,00000000 5.63674153
0.0079029 6255369289 0.00205496 69.18976431  C,06077(H2 54,87893275 1.08449446  S5.1T7279785
0.00009611 66.453898Cs Ce0021R749 69,13584373 C.CASTEIT 54414158059 1.13314045 4. 70669031
0.00010231 656.0895852> Ce00272057 49.CT832TIL 0,.052953C¢ 52,37654521 1,20623025 4.133511829
0.,00010891 67.41285140 0.,002¢7875 69.01717366  0.05641L16 52,583507C9 1,284025%2 3.99514410
0,0001159) £8,40194804 0400263862 68.55196935  C.Co005487 51.T76226183 1.38003796  3,684128%2
0.09012341 59,075305(9 0.,0C280879 68.88252080%  (.00392706 50,91270477 1.45499141 3. 354425707
0,00013137 $9.49037017 C.0025059% 688.80859267 C,CoB05(AS 50.03483211 1.54003030  3.97945080
0,00013388 69,722837¢2 0.00114278 68.77969013  0.07243976 49.12876749 1.64872127 2.82141941
0.00014888 69,84189366 CefIC3IARAS  48.,6461335T  0,C7711172 48,15401630 1. 75509466 2,58371 730
0.0001 5846 69.8975314é 0.00360£%6 68.55703172  C.U8202%00 AT.233562C7 1.8682459% 20 364930%8
0.,00016868 69,%20566230 0400383917 £8.48226517 CoLETITIOI £5,245945%) 2056873747 2.15025710
0,00017956 69.927884612 0.00408617 68.3515102%  0.09301449 45,23334527 211700002 190160722
0.00019116 69,92009409 0006350235 £8,23042650 C.L0990134% 44,19746892 2.233533079 1.01480493
0.00020347 69.925165¢2 0.00463C52 68.140661C Ca10336522 43.14019%24  2.39687529  1,6709733)
0.00021659 69.%2082049 0.0049295% 68.01984472 0.11219689 42.06324200 2.3%350966  1.54379526
0,00023056 69.91576040 0.00524752 67.09159%76  0.11942297 4C.9%1a9139 2.71820103 1e434442%¢
0.,00024543 069.91018624 0.,00558595 B7.75551810 0.12713573 30,85494277  2,89159394 L 34084116

ANAX

C.012368
0,07065%
0.052819
04059243
04199223
0.186757
00200015
0.157017
Ca160799
0.453810
0454362
0.482808
De482292
0.491349
1.062972
1. 154194
1+24199%
0.473077
0.478355
1,140502

®
3.000215685
3.2788 7377
3.49034296
3.71545074
3.95%507672
4.21015726
42,52100200

POTOR
1.26004190
1.18883057
1212432789
1.05432383
1201520402
1.000)0000
1.01020000



THULTuM

NUCLEAR CHARGF= 49,0

(4F)13

A = 169

(4.0

RARIUS= 6.03RA FFRM] =,0001141 pOHR

SLATER-LATTER EXCHANGE APPRCXIMATICN WITH MULTIPLIER 1,50

SHELL
{15172)
(251/72)
tariry
2r3/72)
(35172)
(3P1/72)
(3P3/72)
(30372)
(305721
{451/2)
(4PL/72)
(4P 3/2)
(4D3/72)
tahs5/2)
{581/72)
(5P1/2)
(5P3/2)
(4FS/2)
(&aF T 2)
(651/2)

NGCPPNNPIPIPVNLPELANNINNND

FNFREY ET1CFNVALUES

YDAE RGS
4,372371020
7.40967083D
T7.078021 700
64348771290
1.6742A7120
1.525667210
1.370793150
1.114207430
1.08008188D
34337134290
2.T731671990
2.380865840
1.374435710
1.30990633D
4,290292 740
246185464110
2.171137180

03
02
02
0?
0?
02

8.04773764D0-01
7.075392110-D1
4.08250062n-01}

S~L Ex
SURFACF THICKNESS=0,36066 FFRM]

TOVAL &9 2.T1289851n 04

R
0, 00001892
0. 00002015
0.00002145
0.00002283
0.00002430
0.00002587
0.00002754
0.,00002931
0,00003120
0,00003322
6.00003536
0,00093764
0,00006007
0,0000426%
0, 00004540
0,00004833
0,000051 44

0,00%06606
0,00007032
0, 00007485
0.0000 7948
0,000008482
0,00009029
0.0003%811
0,00010231
0,000t 0891
0.0001159)
0,0001 2341
0,0001 3437
0.0001 3984
0,0001 &R0
3. 0001 S840
0,0001 0060
0,C001 7456
0,000t 9114
0,00020347
0.00021659
0.,000230%
0.0002454)
0.00026126
0.00027681t
0.00029404
0,00031514
0.00033%48
0.00035710
0,00038013
D 00040443

POT SR
16.093914 78
17.11668660
18,19588514
19.3395403
20.55081926
21.832792%1
23,18848827
24,620814Y)
26.13248540
27.7259323%
29.,460318934
3.165754 %4
33.0144109
34.94905380
36.96835741
39,08553773%
©1.207931 9
41,496549 77
45.005%18¢0
40, 16142602
50.5465572
$2.938017 %
550306470854
57.6160077]
$9,A2436 747
61.878299¢)
63,72202601
63,29739044
66.565797 92
$7.50417011
6813743910
668,52494501
60, 7409750
68,85092514
06, 9022049¢
60,92)2779)
60, 9268408 44
49.92900 74y
60.9248%5417
60,92237742
0. 91760920
40.9121739)
40.906332 ¢4
68, 900080 4t
08.893422 28
49,886308%)
88,8787 700
60.87041841
60.85197430
60, 83275947

ORNL-OWG 73-8410

07-24~73

=,0000107 AOWR

PADTAL EXPECTATI(N VALUES (AOHR UNTITS)
FLECTRCN yNLTS L/7{kerea) 11R R ROR Ré&RGRGS
5.949741950 C4 0,0 79.16134  9,019985 5.470140~04 0,032580-07
1.00810794D €4 0.0 15,11761 0,004047 8,405310~03 1,22765D-04
96298600860 €3 0,0 15.13025 0,069780 6403704N-03 7,456490-05
Re63769381D0 03  1,29%22D 04 16,40177 0Q.C77160 7.24596N-03 1,029200-04
74277917857 03 0,0 Te01926 0.219419 5,516280~-02 4.59972D-03
2.075716000 €3 0,0 €+96360 0,2008927 5.,002390~-02 4,092100-03
1.R65005200 03 2.860:6C 03 6026792 0.¢222743 5.75520D-02 5,200920-03
1.515912640 03  4,910%0D 02 636154  0,195711 4.50226D-02 3,602590-03
1.469483800 03  4.265:2C C2 5:59674  0,200000 4.6088520-02 3,67¢500-03
4.540271320 62 0,0 2:93979  0,494712 24765750-00 1,113970~-01
34716521690 02 0,0 203413 0,5021T74 2.873350-01 1,236088D-01
3239239400 02  6.48C490 07  2,%9930 0,5339C9 3.245320-01 1.578500-01
1.865561020 02 9,578350 0l 2.38229 0,55R675 3.,625470-01 2.164%88D-01
1.TR216696N 02 8,17223n 04 2324385 056500 3.771570-01 2,324330-01
5.937069250 Q1 0.0 1.10266  1,212626 1.65699D 00 4.11.237C 00
3.562435030 Q1 0.0 C.97116 1.361047 2,109360 00 7.0183%D Q0
24953897240 O1 8.,068720 ™1 Co8RT41  1.471178 2.45801D0 00 ©,69811D 00
1.094918850 0Ot 1,28074D Ol 1.77606 0.744122 7,363820-01 1.683610 00
9,626283230 00  1.22C130 01 1. 74670 0,760008 7,73686D-01 1.92807D0 00
5.554473420 00 0,0 C.32175 3,957C76 1.81234D Ci 5,574190 02
3.69C579890 0S5
R POTER R POTER ] fOveR
0.0004307% 68,84290702 0,(CF003686 65.194077C0 0,22313016 20.98396429
0.00045852 68.83241978 0.01043594 64.9598303T7  Q,23752082 27,.78133483
0.00042810 68.82121975 C.0I11C900 64.71269824 0,2520396C 26,57749518
0.00051957 68,R0926998  0,01102547 A4AS2117%9  0.26914635 25,.37152134
0,00055708 68,79452041  Q.012580014 &4.17751040  0,28650080 24.17001938
0.00058076 608.78291T765  0.0134000t 63.888295C6  0,30498277 22.97826391
C.00062¢73 68,76840475  C,01426423 63.58383871  0.3246%5247 21.80028714
C.00088715 6B,.75292099 0.01518420 53.26356129  0.INS3907S  20.63750961
C.00071007 6R,73640163  0.01614240 $2,924u4119  0,J6TOT944  19,48952554
0.00075598 &68,71877766 0.01720595 62.373073C4  0,39160563 18, 35551854
0.00080473 68.69997551 C.01831584 62.20166732  Q,41688202 17,2349%006
0.000056¢L3 68,67991680 0.01949690 61.81206106 0.44374731 16, 13777766
€.00091188 6A,65051802 0.020724W  51.403728¢66  0,4723685% 15,08410776
€.00057089 68,483569020 0.02209208 6C.97518960 0.502031%8 14.02202738
0,00103330 68,61133862 C.02351775 60.%29u1066  0.33526143 13,0204001¢
0.00109696 6B8,50536243  C.02503451 60.08479987  0.50678282 12,06284792
0.00117CA8  68,55763430 C.02664910 59.57038502  0.L0453066 11.19344197
C.00124€39 48,52810008 C.02836787 59,04578574  0,64564853 19,29087770
C.00132678 608.49657835 0,03015738 58,5363 7527  0.68728928  S,.40760592
Co0041235 68,46296009 0.C3214495 ST.90484S20 D.73181563  8,73253260
0.,0N150344 6A,42710821  0.03421812 357.41113774  0.7708007R  8.02923022
0,00160040 68.38807717 0.CY642900 56451449137  0,82902912  7.37719sA8
04003703¢2 68,34811254 0.CIRTI421 56.193973C0 0,082495690 0.77516042
0,00181349 68,3046305¢  G,04127493 55.54852167 0,9I9A308 $,22113423
0.00191045 6823051764  0,04393¢03 54.87925216  §,00000000 5,71219262
0.0020%496 58,20093013  0.06677CE2 S6.18153700 1.06049448  $,24483277
0.N021RT740  68,15629384  C,08STAT0Y  53.49014616%  J.133149435  4.81542649
0,00232857 68,10020273  C.05295806 32.70754404  1.2082)025 4,420315¢
0.00247875 £8,04084053  C.CS041E14 S1.929603326 1,28802542  4,03720950
0.00263062 &7,97077026  C.CO005487 31,12359930  1,38803794 3,7227495%
Co00280RTY  87,9089749)  £,0€362786 50,28993L48  1,45499161 3,41477804
0.0020R993 87,830774S)  C.CHB03(E5 4942163053  1,36803030 3,1310897e
0.00310278 Y. TSWLTTE  0.C7243978 40,.3)021581 108072127  2,0495%5000
0.003380CS ST, 4TR11TIS C.OTTLLLTZ 4T.62256129 1,7550%306  2.8208111¢
0.00%608356 67,359100379  0.CR8700%00 46,67693853  1.063242%  Z,60018400
0,00109017  87,49090904  0.CE7IV403 A3,70926878  1,9987I747 2,2019871%
Q.004C8LTT7 ST7,40007340 C.09301449 &4.T14010S%  2,11700002 2,0155487C
Cs00435033  87,29544217  C.CVS01741  42.69723068  2,25353679 1. 04724793
0.00463092 67.1M026722  0.1CS53E627 42.,890020C  2,39887528  1,.49730%0¢
0,00402059 4T.COSL0840 G 11215409 4)1.,40029243  2,95350048 1.3464432¢
0,00926752 66.960023¢3  C.ALPA20T7 405310839 2,71020103 1.435339390
0.005383583 66.0077890L  C.127135973 3€.43103817  2,893395%¢  1,.)3728107
0,CC354022 06,00007001 C,19333%28 3A.I2150378 3,08002148%  1,27433%2008
000632972 04,31707336 0. 10400388 371929017 3, 27087377 1.20163049
0.,00873763  56.330%300CT7 Q12333487 38.05400070  3,490342%  1.13615401
CoODTIT4SL  36,19045141  0.1€6324%51 34.90200188  3.7M3¢307¢ 1.07549119
0.007433509 $6,031292670  C.I7377304 3D, TISPNEOT 3,05307672  1,02214490
CoO0BI2752 63.82490141  0.104S6140 32.93984743 4,2101572¢ 1,0001" 778
0.00803170 83.02001824  0.1991168 31.37352740%  ¢.40168907 1,0000. OO
Ce0002CSE8  #3.413903504 L. 20901139 30.10062018 42,32100200 1,00000000

RNAX

0012614
00072023
06053366
0.00021)
04202761
00190231
0+20326%
Ce 160027
0.163763
0463057
0.454128
0.491958
0.492316
0.,501797
1.082433
1.175505
12263022
00484600
0,409937
2,178402

POTOR



LUTECI U~

SHELL o
{872y 2
125172y 2
(2e172) 2
(2P372) 4
(3s1/72) 2
(IP172) 2
IP372) &
(30372) »
{3p572) &
(458723 2
apL/2) 2
(4P372) &
(4D372) &
14D5/72) 6
155172% 2
15p1/72) 2
15P3/72) &
(AF572) &
14FT7/2) 8
168172) 2
1503722 2

YovaL M

R
0.0000L148
0.00001222
0.00001301
0.000013485
0.00001474
0.00001569
0.00001670
0.00001778
0.00001893
0.00002015
0.00002145
0.00002283
0.00002430
0.00002567
0,00002754
0.00002931
0.00003120
0,000023322
0.00003536
0.L0003764
0.00004007
0.00004265
0.00006540
0.0000483)
0.000051 44
0.00005¢ 76
0.00005829
0.,000062C5
0.00036606
0.00007032
0.00007485
G. 00007968
0.00000482
G.00009029
0.00009611
0.00010231
0. 0001089t
0.0001159:
0.0001 2341
0.00013137
0.0001398%
0200014886
0.00015866
0.0001 6568
0.000179%6
0.00019114
0,00020347
0.000216%9
0.0002303%6
Ge00024543

(&FI 160N}
NUCLFAR CHARGEm 71,0 RACIUS= 46,1132 FERMI =,000115%5 AOWHR
SLATER-LATYER EXCHANGE APPRUXMINATICN WITH NMULTIPLIER 1.%0

4 =175

ENERCY FICFNVALUES

AYDAERGS
4,6629191710
7.97129A33n
T+ 62664R690
&6, 793500080
1. 816185730
1.6%59976130
1e481 743890
1.213298720
1. 174082100
3.6607825%0D
3.01633147D
2.60915189n
R.538621160
1.,463247450
4,87086214D
3.045342100
2.505741830
1.,376986500
1.254568560

03
02
02
02
02
02
02
02
02
0l
Q1
o1
ot
01
00
QqQ
00
00
00

4,626336820~01
3,209108700-01

2,91247974D

POV eR

04

9.99458031
10.63462513
11.31501050
12,03814590
12.80055377
13.62287282
14,40985341
15,41035329
16,3873300Y
17.42383005
18.522973128%
19.68793261
20,921907%R
22.22808685
23, 50960583
25,06948818
26.6135T423
28,23543135
29.94526239
31. 76466781
33,63167568
35,607333(S
37.67055061
39,618771 30
42,04759188
44,350305198
45,71738945
49,135651 90
51.58785652
54,05143742
56.49772678
58,89091384
6118739315
63,335%5229%
6527743764
66,953999137
68,315391¢2
69.337340CA
70.,03611047
70.668461 29
T0.71127647
70.83586781
70,894 18892
70.918381 34
10.924169 26
T0.925497 54
70.923543 08
70.91911402
7091393258
T0.908260 48

FLFCTPCN VOLTS
6.344041410 04
1,084%19080 04
1.037356330 04
9,242760670 03
2.,470975170 03
2.,25844733D 03
2.015957010 03
1.65072930D 03
1.,5¢7373%520 03
4., 280604420 02
4,103809460 02
3.54502943D 02
2.29306B14D 02
1.990752C30 02
6.,626954070 01
4,143273400 03
3.409136930 01
1-97343154D C!
1.7C6870160 01
6.294270C30 00
4,366(88086D 00

3.9£251606D 05

ChN

POTOR

R
0.00026126 70.90213554
0,00027811 70.69559865
0.,00029606 70,88861911%
000031514 70,88116996
0.,00013%46 70,87322037
0.00035710 7C.B6473704
C.00038013 70.85560433
C.00040485 7C.84602417
0.00043074 70,83571598
0.00045852 70,82471642
C,00044210 70.812579231
0.00051957 7C.80045535
0.00055308 70,78709199
0.0005%876 70.,77283318
0.,00062673 70.75761913
C.00066715 70.74133613
0.00071017 7C.72406624
0.00075598 7T0.705587C4
0.0008047T% 70.68587137
0.,000856¢3 70.66483701
C400091188 70.£64239¢€39
Co00097069 70.61845624
0.00103330 70.59291728
0.001 09596 70.56567383
C.00117C88 70.53661350
0.0N124639 70.50561612
000132678 70.6T255642
0,00141235 70443726759
0.0015034% 70.39969688
Ce00160040 70.35960212
0.001702¢62 70.31685167
0.00181349 70.27127541
0.00193045 70.22269133
0.0020%496 70,1709081C
0.00218749 70.11572312
C.00232857 T0.05692241
C.00257275 49.99428021
0.002£3862 69.92755857
0,00780879 69.8556507C2
0.00298995 69.78086219
0.00310278 69,70034756
0.,00338805 69.61467317
0.003606% 69.52353540
0.00383917 69.42661680
0.00008¢67T  69.32358%57
0,00535035 69.,21409746
0.,00663C92 69,097791171
0.00492959 68,57429508
000524152 48.04221985
0.005%8%95 68.70414421

20

S=L Fx
SURFACE THICKNFSS=0.5668 FERM]

07~24~73

ORNL-DWG 73-8411

2
=,0000107 PNHR

RADIAL EXPECTATION VALUFS {BOHR UNETS?
1/(ReReR) 1/R R RSR ReRepsp
0.0 82,28101 0.,019296 5,1079ID-04 7.03265D-07
0.0 19.94856 0,001003 7.814680-03 1.062880=-06
0.0 29.93996 0.U67125 5.5%%14D-03 6,421780-05
1429110 G4 17.01968 0.074730 6,79684D-03 9,054170~05
0.0 7.33196 0.211150 5,110090~02 3,.947380-03
0.0 725656 0,200758 4,69484D-02 3,49234D-03
3.19428C 03 €.50295 0.,214524 5.359110-02 4,507380-03
5.51275C 02 8439954 0.188388 4,170170-02 3,086270-03
4. 7458210 Q2 8e21774  Col92774 4.353470-02 3,338390-03
0.0 3.076426 0,674966 2,54959D0-01 9.461070-02
0.0 2:96811 0,401171 2,638270-01 1.041650-01
T.29817D 02 270539 04513592 3,00294D-01 1,350080-01
1.091840 02  2,48975 (.534677 3,319330-01 1,793320-01
9.219260 0L 2.42549 0.566048 3,460720-01 1,95077D-01
0.0 1.16249 1.1537137 1,49878D 00 3,.348200 00
0.0 1.03073 1,285898 1.879970 00 5.527350 00
9.448530 01 Ce9376L 1.394538 2,21386D 00 7.73196D 00
1.543010 01 1.90962 0.679321 5,97953D-01 9,782940-01
12469390 01 1.87957 0.692124 6.23300D0-01 1.083920 00
0.0 0.35269 3.619622 1.514250 Q1 3,87992p 02
40874160 00  Co54792 2.492433 7.94113D 00 1.60895D 02
R POTER [4 POTSR
0,00594€22 68,5%67123% 0.13533528 39.16694029
000632972 68440063443 Qe 14406366 38.00197453
0.C0673795 68423488656 0.15335497 36.,82107709
0.0C717250 68405961069  0.16324551 35,82577663
0,00763509 67.87413447 0.17377394 34,61788739
C.0CB12752 £7.6779709%5 0.18498140 33,19921479
0.0086%170 67.47061831 0.19691168 31.97133594
C.00920968 67.25155939 0,20961139 30.73547316
C.CC980366 67.02026132 0223130186 29.49279371
0.01043596¢ 66.77617518 0,23752082 28.26%86745
C.0111C900 66,51873583  0,25283960 26.99441084
Ca01182547 66.24736226 0.2691463% 25,76563849
C.01258814 £65.96145842 0.28650480 24,50376147
Co01340001 65.58041521 0.30498277 23,273%50091
Ce01426423 65,34361358 0.324565257 22.05735511
Ce01510420 65.01042949 0,34559075 0.85558741
0.01614349 64.66024061 0.36787944 19.66770676
0.01720555 646.292435C5 0.391605563 18.49505566
. Ce01831564 62.90642162 0.41686202 17.34103085
0,01949690 63.50164028 0.44374T731 16,21160218
0.02075434 63.077572C8 0.472356655 15,11395093
C.02209288 62.633752089 0.50283158 14,05517241
0.02351775 62.1469720085 0,53526143 13,04140675
0.02503451 61.668510375 0,56978282 12.07713537
0.02664910 61.17949208  0.60653063% 11,16%14843
0402816792 60.65265462 0.64564853 10,304678455
0403019738 50.10349360 0.68728928 9,50236138
0403214495 59,53201497 073064563  8,75165157
C.03421812 58,93732066 0.,77880078 8,05396940
0.03642500 5831862684 0.82902912 7.40016758
Ca03877421 57.67509687 0.88249690  6.81231421
C.04127493 57.00589871 0,93941306 6.26361675
0404393693 56431025253 1.00000000 5,75859294
0.C6877C62 55,58747661 1.06449686 5,29346297
0.C49T8TCT 54.83701220 113314845  4,06462248
Ce(52€5806 54,05843089 1.,20623025 4,46883431
0.C5641614 53.25142774 1.20402542  4.10332623
0aC60Q5467 52.415807C0 1.36608379  3,76366626
0,06392786 51.55L47137 1,65499141 3.,45370318
0.C58C3C85 50.65842713 1,54883030 3,1655%27%6
0.C7243976 49,73682281 1.64872127 2.89951866
C.07711172 40.70701142 1,75505466 2,05446389
€.CB820€%00 47.80905241 1.06682459%  2.42962372
0.CA737903 46.80578703 1,58873787 2022475750
0009301449 45,77637342 2,11700002 2,03993264
GeC9901341 4472407702 2,25353479 1.87518226
0617539622 43.65103218 2,39887529 1.73003018
011215689 42.,55752654 2455358946 1.60312759
011942297 41.44525781 2,71028183 1449221250
0.12732273 40431491981 2,0933959% 1.39441742

RHAX

C.012128
0,0696414
0.051758
0,058266
0.195603
C.103206
0.196724
04154251
0.157878
0.445342
0e445517
0.,475211
Ce472508
Co 481456
10032289
1.118302
1,205596
0.457962
0.,463654
940212
1.676258

R
3.08021685
3.27887377
3.49034296
3.71545074
3.95507672
4,21015726

42.52108200

PQTeR
1.305617089
1,226066226
le.15201701
1.08143500
1.02123184
100600000
1.00000000
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ORNL-DWG 73-8393

@ DS, X DHF, Y DHF (CORR), + EXPT (NSRDS-NBS 3u)
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Fig. 2. Computed 5s Energy Eigenvalues and Experimental Jonization Potentials



We have tabulated (Table 2) estimates of the energies of the Ko, 5

Kaé, Lal and La2 X rays of the rare-earth elements obtained by subtraction
of the appropriate eigenvalues from our calculations and from the corrected
relativistic Hartree-Fock eigenvalues of Mann and Waber.l Wz also list
the experimental values of these energies, computed from the wavelengths

in Bearden's compilation6 and the 1959 revision of the fundamental

——

(

physical constants. In Figs. 3a and 3b, we have plotted the differences

of the computed Kx., Kx,., I, and I, X ray energies and the experimental

2’ 1 2

values. In Fig. 4 we have plotted the percentage relative errors in the

l,
form

_ Eobs-Ecalc

Eobs

x .00

as functions of atomic number Z.

The plots in Figs. 2, 3 and % are intended to show trends with
atomic number. The point-by-point comparison of theory with experiment
should not be taken too seriously, because we have made no attempts
to correct our computations for rearrangem=nt effects, quantum slectro-

dynamics effects, etec.



TABLE 2

X~Ray Energies (keV). Values in parentheses after experimental values

are standard deviations in the last decimal place reported.

Expt. DS RHF (Corr)

Z=57 La

Ky 334423 (3) 334592 33.5179

Lo 33.0346 (3) 33.0401 33.1091

Loy, 4.6510 (1) L .6365 4 .6705

1o, 4.6343 (1) 4 .6187 L .6535
7=58 Ce

Ko 34.7202 (3) 34 . Tu25 43.7986

Ko, 34.2795 (3) 34 .2895 343567

Loy 4 .8h02 (6) 4, 8254 4 .8596

1, L.8231 (8) ) .8059 4 .8406
Z=59 Pr

Ko, 36.0269 (3) 36.0552 36.1085

Ko, 35.5508 (3) 35.5661 35.6313

Lo, 5.0338 (6) 5.0195 5.0537

1o, 5.0137 (9) % .9982 5.0323
7=60 Nd

Ky 37.3616 (3) 375964 374467

0, 36.8479 (3) 36.8691 36.9321

Loty 5.2305 (7) 5.2163 5.2507

1o, 5.208 (1) 5.195 5.227



o

Expt. DS RHF (Corr)
Z=61 Pm |
Ko, 38.7253 (7) 38.7672 38.8142
K, 38.1718 (7) 38.1995 38.2599
Lo, 5.433 (1) 5417 5.452
1o, 5.408 (1) 5.392 5.425
Z=62 Sm
Kty 40.1188 (k&) 40.1679 40.2116
Ko, 39-5230 (&) 595569 39.6151
Loy 5.6361 (8) 5.6221 5.6566
1o, 5.6085 (1) 5.5 5.6277
7=63 BEu
Ko, 41.5429 (L) 41.5991 41.6391
Kz, 40.9026 (&) 40.gh2k 40.9979
Loy 5.8458 (8) 5.8309 5.8651
Lo, 5.8167 (8) 5.8013 5.8342
7=64 G4
Koy 42.9970 (&) 43 .0604 43.0966
m2 42.3095 (4) 42 .3554 42.4080
Lo, 6.0574 (9) 6.0428 6.0770
1o, 6.0250 (9) 6-.0108 6.0434
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Expt. DS RHF (Corr)
7=65 Tb
Koy L4 482k (5) 44 .5542 44 .5864
Ko, 43.7849 (5) 43.7980 43.8476
10y 6.2729 (9) 6.2605 6.2940
I, 6.2381 (9) 6.2260 6.25583
Z=66 Dy
Koy 45.9992(5) 46.0791 46.1070
Kx, 45.2085 (5) 45.2687 45.3152
o, 6.4953 (2) 6.4815 6.5145
Lo, 6.4578 (1) 6.2 6.4769
2=67 Ho
Koy 47.5475 (S) 47.6364 47.6597
K, 46.700% (5) 46.7687 46.8118
oy 6.720 (1) 6.706 6.739
%, 6.680 (1) 6.666 6.699
2=68 Er
By 4L9.128% (6) L9.2264 49.24k9
fa, 48.2218 (6) 48.2982 18.3377
oy 6.9487 (5) 6.9353 6.9671
1, 6.905 (1) 6.892 6.925
2=69 Tm
Ky 50.7424 (6) 50.8496 50.8632
K, 49.773% (6) 49.8575 49.8933
Iy 7.180 (1) 7.168 T.199
L, 7.133 (1) 7.122 T.154
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Expt. DS RHF (Corr)
Z=TO Yb
Ky 52.3898 (7) 52.5066 52.5149
Ko, 51.3549 (6) 514470 51.4789
o 74157 (3) 7.4052 T-4357
17 7-36T% (3) 73554 7.3878
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