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Relativistic relaxed-orbital calculations of L-shell Coster-Kronig transi-
tion energies have been performed ab initio for all possible transitions in
atoms with atomic numbers 11¢Z<103. Hartree-Fock-Slater wave functions served
as zeroth-order eigenfunctions to compute the expectation of the total Hamil-
tonian. A first-order approximation to the local approximation was thus in-
cluded. Quantum-electrodynamic corrections were made. Each transition energy
was computed as the difference between results of separate self-consistent-
field calculations for the initial, singly ionized state and the final two-
hole state. The following quantities are 1isted: total transition energy,
"electric" (Dirac-Hartree-Fock-Slater) contribution, magnetic and retardation

contributions, and contributions due to vacuum pclarization and self energy.



CONTENTS

INTRODUCTION . . . v o v o e e e e e e e e e e e e e e e 4
THEORY . . & o o o e e e e e e e e e e e e e e 6
COMPARISON WITH RESULTS FROM OTHER APPROACHES . . . . . . . . . . 8
EXPLANATION OF TABLES . . . . . . . . . v v o o e e e e e . 13
TABLE 1. L1 Coster-Krenig Energies, 11¢Z<103. . . . . . . . . . 14

Total Transition Energies, Dirac-Hartree-Fock-Slater ("Electric")
Transition Energies, Magnetic Contributions, Retardation Terms,
Vacuum-Polarization Terms, Higher-Order Vacuum Polarization

Contributions, Self-Energy Contributions

TABLE II. L2 Coster-Kronig Energies, 11<7<103. . . . . . . . .. 50
Total Transition Energies, Dirac-Hartree-Fock-Slater ("Electric")
Transition Energies, Magnetic Contributions, Retardation Terms,
Vacuum-Polarization Terms, Higher~Order Vacuum Polarization

Contributions, Self-Energy Contributions

TABLE III. Comparison of Coster-Kronig Energies. . . . . . . . . 71
Transition-State Calculation, Z+1 Rule, Modified Z+1 Rule,

Present Work, . Ar, Ca, Fe, Ni, Zn, Ge, Pa, Pu



INTRODUCTION

Coster-Kronig processes are radiationless transitions in which an inner-
shell vacancy is transferred from one subshell of an atom to another, less
tightly bound subshell in the same principal sheH.1 Among Auger processes,
Coster-Kronig transitions have certain special characteristics:

(1) High intensity. If Coster-Kronig transitions are energetically

possible, they tend to provide the dominant channel. Thus, while the decay
of an inner-shell vacancy in & heavy atom must normally be described by
hundreds or thousands of matrix elements, the problem is greatly simplified
if Coster-Kronig transitions are possible, as these will govern the decay
rate.>™

(2) Low transition energy. The kinetic energy of the continuum elec-

tron emitted in a radiationless transition 1is

*
szA = Epgr 7 Epp - Bpege (1)

The subscripts pertain to the states indicated in Fig. 1; En’ , and Enz are

%
(absolute values of) neutral-atom binding energies, while En'z'* is the

binding energy of the n's' electron in the presence of an n& vacancy. In

nigh " Enz is the difference between the binding

energies of two subshells in the same shell, which is relatively small. In

Coster-Kronig transitions, E

*
n'e'
whence the transition is energetically impossible (indicated by a negative

many cases this subshell binding-energy difference is smaller than E

entry in Tables I and II). Many Coster-Kronig transitions are thus only
possible in discrete regions of the perijodic tab]e.5 The onset or cutoff
of Coster-Kronig transitions at certain atomic numbers causes discontinuities

in the initial-state lifetimes, or widths, when considered as functions of



2,6-8

atomic number. The exact atomic numbers at which given cutoffs occur

have not yet been established in all cases. Experimental methods to measure

Coster-Kronig rates (and cutoffs) have been based on x-ray-x-ray coinci-

5- . .
759,10 coincidences between x-rays and conversion e1ectr0ns,8 and

11

dences,
studies of x-ray satellites. One major purpose of the present computations
is to establish theoretical Coster-Kronig cutoff points. For example, Table I
places the Ll—L3M4’5 transition cutoff at Z=50, in agreement with recent ex-

perimental evidence from Lo x-ray satellite mta»asu1r'emen1:s.11"12

(3) Steep energy dependence of the transition rate. Theoretical Coster-

Kronig transition probabilities exhitit great sensitivity to the transition

13-15

energy and to the atomic potential. Thus, the L2~L3M4 rate in Cu rises

from zero to 15 m.a.u. (mi1li atomic units) between threshold and 1 eV, and

to 20 m.a.u. at 5 eV transition energy.13 The N2-N4N5 rate in Sn rises from
0.74 to 7.4 m.a.u. if the energy is allowed to vary from 10 tp 35 eV; a further
increase in transition energy canses the rate to drop again to 3 m.a.u. at

60 ey.1®

It follows that accurate energy calculations are required before
reliable transition rates can be computed.16

Because most Coster-Kronig energies are so low and the rates are so
sensitive to the transition energy, the effect of extraatomic relaxa-

14,15,17,18 can substantially alter the transition rates and level

tion
widths. Information on the magnitude of the solid-state relaxation energy
is as yet fragmentary; comparison of the present calculated free-atom Coster-
Kronig transition energies with measurements on solid materials can be ex-

pected to yield such information.



THEORY

The Coster-Kronig transition energies listed in Tables I and II are the
differences between separately computed average total energfes of the initial
and final atomic systems. The averages extend over configurations; if the
reader wishes to compute multiplet splittings, he can obtain the necessary
electrostatic F and G Slater integrals from the authors.

Energies were computed by the same method that we employed previously
to calculate binding energies.19 Wave functions generated with a relativistic
Hartree-Fock-Slater code20 were used as zeroth-order efgenfunctions to compute

the expectation of the total Hamiltonian,

N N |
2 1
H=32 [ca, * B, +8:¢" +V (r)] +1 —— (2)

Thus, a first-order correction to the local approximation is made. The total
electric energy (kinetic and electrostatic interaction energies) computed in
this manner generally agrees to a few parts in 106 with results from full
Hartree-Fock calculations, yet very much less computer time is required.19

In calculating the orbital wave functions, the Coulomb potential of the nucleus
V_(r.) was taken to be that of a uniformly charged sphere, and Kohn-Sham ex-

n'' i
21 was chosen.

change

The Breit interaction energy was included to take account of the exchange
of a single transverse photon between any two atomic electrons. The Breit
interaction can be expressed as

= 1L 2 .2 - ‘
Hoy = - ?;E.[al dy €0S wry, + (1-cos wry,)] (3)

. R . -> . . . .
in atomic units, where the oy are Dirac matrices, o is the fine structure con-

stant and v = alsl-azl is the difference between orbital eigenvalues of the



two e]ectr‘ons.zz'25 This version of the Breit interaction is convenient for

computational purposes and is applicable when a local potential is used, as

25

in our DHFS model. We followed the formulism of Grant26 in handling the

angular algebra. The expectation of the Breit interaction is treated as the

19,26-30 Contri-

sum of two terms, viz., magnetic and retardation energies.
butions from these terms to the Coster-Kronig energies are listed separately
in Tables I and II.

The vacuum polarization correction was computed through first-order
perturbation theory. Terms of order o(Za), aZ(Zu), a(Za)B, a(Za)S, and

31 The

a(Za)7 were calculated according to the method of Huang and Hughes.
Teading term proportional to a(Zo), known as the Uehling potentia],32 is listed
under “E(V-P)" in Tables I and II, while all terms of higher order are combined
under "E(H-VP)."

The self-energy contributions to the L Coster-Kronig energies were obtained

33 We take approximate

from Mohr's calculations of 2s and 2p1/2 Coulomb shifts.
account of screening, relaxation, and finite nuclear extent by using the same
correction factors as employed for the vacuum polarization and applying them
to Mohr's point-Coulomb self-energy shifts. The 2s correction factors were
also used with the 2p1/2 self-energy shifts.

In the present calculations, electron-electron Cou1omb correlation correc-

tions have not been included. These corrections, typically of a few eV, may

become important near energy thresholds.

COMPARISON WITH RESULTS FROM OTHER APPROACHES

Earlier attempts at deriving Coster-Kronig and Auger energies have been

based on semi-empirical approaches. The neutral-atom binding gnergies En”z“



and Enz [cf. Eq. (1)] are taken from x-rayB4 or ESCA35 determinations. The

simplest way of estimating E * s by the so-called "Z+1 rule," which

n'g!
specifies that the effect of the ng vacancy on the binding energy of the
n'e' electron can be approximated by taking the n'g' binding energy in the

neutral atom of the next-higher atomic number:36

e

E , (Z)
mZA

The "Z+1 rule" leads to excessive transition energies, whence a "modified

EN"Z“(Z) - Enl(z) - En'z'(Z+1) (4)

Z+1 rule" was introduced,36 on which e.g. the Auger energy tables of Coughlan

37

and Clausing™’ are based:

Eagy (2) ¥ B uga(Z) = BIE L (Z) + B (Z41) + By o (2) + By (24)] 0 (5)

Coster-Kronig energies are generally underestimated if Eq. (5) is employed.

Quite good semi-empirical estimates of Coster-Kronig energies are

attained if E * is calculated by the transition-state method.38’39 An

n‘g'
even more sophisticated semi-empirical method has recently been applied by

40 to the case of K-LL Auger energies; ab initio K-LL energies have

been calculated by Briancon and Desc]aux.42

Larkins
In Table I1I, we compare results from transition-state ca]cu]ations42

with Coster-Kronig energies computed according to Egs. (4) and (5) and with

the ab initio calculations from the present work, for selected elements.

For Ar we also indicate experimental data.43
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EXPLANATION OF TABLES

A1l energies are listed in electron volts

TABLE I.

Ll Coster-Kronig Energies, 11¢Z<103

and

TABLE IT. L2 Coster-Kronig Energies, 11€Z<103

FINAL STATE

E(TOT)
E(DHFS)
E(MAG)
E(RET)

E(V-P)

E(SELF)

SODIUM, etc.

351, etc.
=11, etc.
A=23, etc.

Final two-hole configuration, n%j, n'2'j' in Fig. 1.
2P1/2 = Zp%, etc.
Total average Coster-Kronig energy
Dirac-Hartree-Fock-Slater "electric" energy
Magnetic-energy contribution to the Coster-Kronig energy
Retardation-energy contribution
Contribution to the Coster-Kronig energy from higher-order
vacuum polarization correction terms
Self-energy contribution to the Coster-Kronig energy
Element
Ground-state configuration
Atomic number
Mass number of most abundant isotope, for which nuciear radius
is computed

Nuclear radius in atomic units



FINAL STATE

SODIULM

2pPls2 35172
ebP3/z 351/2

FPAGNESIUM

2P1/2 35172
2pP3/s2 351/2

ALL#INUM

2Pl/2 35142
2r1/72 3pPL/2
ZP3/e 351/2
2F3/2 3P1/2

SILICON
2P1/72 351/2

2F1/2 3Pl/e
2P3/2 351172

2P3/s2 3P1/2

PHOSPHGRUS

2B1/s2 351/2
¢Pl/2 3pPl/2
2Pls2 2P3/2
2P372 3%l/2
2p3s2 3P1L72
2P3/72 3P3/2

SULFULR

2Fl/2 351172
2pP1/2 3plr/2
cPl42 3P3/2
2P3/2 3581/2
2P3/2 3pPl/2
2P3/2 3P3/2

CHLUPINE

2Plr2 35172
2P1/72 2P1/2
2P1s2 2pP3/2
2P3/2 351/2
2P3/2 3PL/2
2P372 3P3/2

ARGON

2P1/2 35172
ePl/2 3P172
¢Pl/2 3P3/2
2P372 35142
ZP3/2 3P1ls2
2F3/72 3P372

TABLE I. Ll Coster-Kronig Energies, 11{Z<103

E(TOT)

21,1077
2l.2741

3se2

24,3651
2446€57

3P1

£e2532
3l.6275
2tl.0G6L
32,043

3pe

25.568¢
34,8395
27.1572
3545312

3P3

2¢.2528
30.C76€
JE4G415
27,9480
39.,2205
Jesb932

3P4

2647€94
41,1876
40.2111
28.5858
42,36¢9
42,3174

3P5

26,414¢
43,8300
43.C772
2843797
45.1220
45,3663

3P6

2643113
4647524
442648
2B.4€84
48.189)
4t 712

E(OHFS)

I=ll A=23

21.108¢0
21.2575

1=12 A=24

2443937
2406828

=13 A=27

2542506
31,6235
2641197
32.00651

lsl4 A=2¢

2545649
3448333
27.1876
3546589

1215 A=31

26.2471
3be 0676
36,9372
279865
3642541
3849334

I%16 Aw=32

2647617
4141753
4042046
28.6339
424396
hZe3672

1=17 A=35

2644051
4348144
43,0691
2844393
4541844
4544276

2=18 A=40

2643001
4647333
4642567
Zbeb413
46,2533
Gua 550

E(MAG)

Rz6e44904E~05

«01313
=s(001%

R=6.54118E=~05

202045
00157

R=6480310E=05

Y2985
L3153
00367
«C0571

Re6eb360TE=05

e 04146
004428
« 00621
20606524

R=7.12371E-05

L5561
05990
eChbes
+01C44
«01513
« 00952

R=7+19950E~05

s 07310
207869
0727t
«0L582
02228
«01509%

Rs7.41780E-05

09311
«10041
+ 06311
02213
» 03063
02107

R=7+75542E-05

«11625
12554
«11669
02476
204053
02980

E(RET)

AsUs

-200294%
-+ 00294

Aol

=+00435
°.0043“

AU,

-+ 00609
~e 00662
~s0006C%
-+ 00661

Asle

«-,00823
0.00899
-.00810
- 00862

A.U,

-+01073
-,01178
~e 01187
~+01058
-001172
-.Olléd

AsUe

-+01366
=.01507
-+01519
-+01351
'001505
-e0146G9

AeUe

~+01699
-+01882
~.01899
-~«01688
~.01388
=+«01€860

AsUe
-+02080

-+02309
=¢0G2330

~+02076

~s02327
‘002317

E(V=-P)

« 00066
e 0C0E6

+0C100
«0C1G0

«001423
«0CLl6C
«0C143
+ 00160

«0C169
«CL224
200149
«0C224

+QC269
«003C%
«0C3C5
«002¢9
+0C308
«0C30%

00357
«004GCE
« 00406
«00357
00407
« 00407

« 00464
« 00531
200532
« 0G40
«00532
s 0C532

+0C595
« 00663
« 00683
«00599
200684
«0Co L4

REPRODUCIBILITY OF THE
ORIGMNAL PAGE IS POOR
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E(H=VP)

« 000005
«00C005

«000007
«000007

+000010
«000011
« 000010
+000011

000013
«000015
«000013
»000015

000017
«0C001¢
«000019
«360017
«000019
+000019

+0G0021
» 000024
000024
«000021
«00002¢
+00Q024

000026
«00C030
+000Q30
«000027
+000030
«000030

+000032
000037
«000037
000032
2 000C37
«J00037

E(SELF)

01120
~+01094

-.0157C

-.01533

-.02255%
-+ 02255
=-¢02200
- 02200

=+03130
~e03130
-.03053
~+03053

=e04216
-s04216
-.0421€
-+C4111
~e04111
-04111

-e05542
‘0055‘02
~.03%42
=.05402
-.05402
~e05402

~+07133
'|O7133
~+07133
-e06952
=e 06952
~+06652

=-:09020
=.0902C
-.08 7&9
-«0878%
-4087869



FINAL STATE

POTASSTuM

ZFY/2 35172
2pl/2 3pl/2
¢Pl/2 3P3/2
2P1/2 435172
2P3/2 3s51/2
cP3/2 3P1/2
¢P3/72 3P3/2
2r3/12 &351/2

CALCIuM

eblr2 35172
zPl/2 3PLrs2
ckli2 3P3/2
ZPl/2 451172
¢P3/z 32sirse
¢P312 3P11/2
cP3rz 3pP3/2
2P3/2 45172

SCANLCIUM

2P1l/2 351/2
érl/2 3P1/2
cPls2 3P3/2
2P1/2 3C3/2
2P1/2 45172
" 2P3s2 35172
¢P3/2 3P1/2
¢P3/2 3P3/2
2P3/2 303/2
¢P3/2 4S1/2

TITANIUM

2P1/2 351142
2P1/2 3pPl/2
2P172 3f3172
2Pl/2 3L372
2P1/2 4S1l7/z
éP3s2 351172
ZP3se 3Plys2
2p3/2 3P3/42
2P3r2 30372
2P3/2 45172

VANADIUM

¢Pl/2 35172
ZPl/2 3P1/2
2P1/2 3P3/2
¢Blr2 30372
2P1l72 4S1r/2
tP372 35112
2P3/2 3pPL/2
2P3/2 3F3¢72
2P3/2 3uL3/2
¢P3l2 451/2

E(TOT)

431

16,1097
4Z.7t71
4242601
71,9064
21.910C3
4447557

£e5CE1
7447061

452

10.9299
37,6681
3741901
T 4ET6
14.519¢
4C.30¢6
4142345
80,0613

301

EebG42
36,6731
37.7181
71.6152
21, 77&C
13,6867
40.6€19
4342063
7644197
HE€a6605

302

€.2213
35,3740
3&41420
76421¢e7
€741713
12.8938
4Ce9764
4543370
82+3451
G3.70C5

3D3

345435
33,8008
3844614
B0.6202
92.6269
12.1721
41,2975
4746655
fBs6543

1C1.0%13

€ (DHFS)

i=1G A=39

15,0932
4247592
4242743
714490090
2149950
44.8234
455922
74.790¢€

1*20 A=40

1G.9159
37.6296
37.1673
T6e 4745
l4.6196
4C.3888
4143404
8C.1709

1=21 A=45

Be 6630
3646225
37.6d6Y
71,9103
81e7610
13.8079
40,7586
4343284
7645603
86,8278

I=22 Aa4B

6.1805
3903092
3641009
7642059
8741490
13,0332
41,0887
4Le4772
8245097
93,8560

1=23 A=31

344916
3547196
Jk. 4338
8C. 6020
4245999
12.3361
41,4284
47.56341
Bhn8462

1G1.2357

E(MAC)

R=7.

P=8,.

R=g,

R=8,

E(RET)

63025E-05 A.U.

«14556 ~e 02559
«15881 ~e028¢€9
«14703 -+02699
«132269 -+ 02633
«04044 -e Q2555
05567 -. 02695
«04107 -+0288&)
«03354 ~.02629

75542E=05 AU

017976 -.03110
019764 -.03512
«18241 ~e 03552
« 16493 =-+03165
«0533¢ -+¢03104
U384 -+03546
«0548Y ~-e 03927
«C4305 ~«031¢1

06597Lt=05 AdU,

22317 ~.03851
024550 - ~e 04347
e22651 =e043E3
+1926G6 =e03565¢
«2077€ -.03877
« 06833 -¢03728
«09362 -:064273
« 070460 -¢04238
«04318 ~+(3643
05416 =« 03772

264137E-05 AuUs

27299 ~+04714
«30053 -e05317
27721 -:05347
023814 - 04464
«25261 -s047C4
« 08475 ~«04420
011607 ~. 05082
«0875¢4 ~e 05027
«05613 -.04315
s 00646 ~a04449

40961€E~05 AeUa

«32988 =-+05713
¢36342 ~e06437
«33209 - 06448
«29033 -.05408
+ 30426 -~ 05663
210262 =e 05142
«1406¢ -.05978
«1662C 1% IAT)
«07063 -«05056
oGu0ly =e051%5

E{(V=-P)

+0CT754
«0C874
0 0C674
«0C842
«GC755
« 00879
+0Cy75
« 00343

0GC944
«011C3
«01103
« 01055
«0CT4t
«0110%
¢ 01105
+ 01057

«01164
«01363
«01363
0C1352
«013C8
sL1ll€6
00135
«013¢8
001354
«C131C

«01421
e 016€6
«0l66¢
001654
W 0l602
001424
¢ 01lb¢ES
«01l07¢
01657
« Q01606

«01719
«Q2018
+0201¢
«0200%
e 01645
« 01724
«02023
02222
«02009
2 ClYsC
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E(H=-VP)

«+ 000038
000044
+00G0044
«000042
«0060038
«000044
«000044
« 000042

« 000044
+0G0051
300351
«0C004Yy
«J00040
«0000%,
+000051
« 000049

«000050
«000058
000058
+000058
«QCCUS6
«0C00350
«00C058
«000058
«Q00056
2000036

«000055%
«00006Y
+«0000564
« 000044
«000062
« 000055
000005
« 00065
«00C064
«Q00062

«000059
« 00007y
e J0C007¢
«000069
«QC0007
«000960
« 000670
«30CCT76
000069
000067

E(SELF)

-+11103
-¢11103
-¢11103
‘011103
;010519
~+1081¢%
~-+10816
-.10819

-.13515
-s13515
-el351¢%
~«13515
-.13lbb
-el31¢€
‘-13165
~.13168

'015515
-slb519%
=e16H15
=-a16515
-'16515
~e16C9¢
=+16092
-e16092
=~el00Y2
-+16092

-+19933
-«19933
-+19933
--19933
~.19933
“e19426
-e1942%
~e19425
=¢19425
=+19425

-+23813
~+23813
~e23E13
-e23813
-s23813
~+23211
~e23211
~e23211
-.23211
~e23211



FINAL STATE

CHRCMIUM

¢Pls2 3S1/2
2Fl/2 3P1/2
¢Pls2 3P37/2
¢Plr2 303/2
cP1/2 =05/2
Zrli2 45142
¢P3/2 35172
cP3/2 3P1/2
cP2/2 2pP342
2¢3/2 20312
¢P3/72 3[5/72
2P3/2 451/2

FANGANESE

2Pl/2 381172
2Pl/2 3P1/2
¢P112 3pP372
cPls2 306372
2P112 30512
¢Pl/2 45172
ceb3/2 35142
2f3/2 3P1/2
2P3/2 3p3/2
2F3/2 303/2
2P3/2 3L5/2
¢P312 45172

IRCAH

2P1/2 35172
2F1/2 3F1/2
2Fl/2 3P31/2
c¢Pl/2 3c3rse
2Pl/2 3D5/2
¢P1/2 45172
¢P3/2 351/2
2¥3arsz 3rl/2
2P3/2 3P3/2
2P3/72 3L3¢2
2P3/2 3D5¢12
2P3/2 4S1/2

COBALT

eriig 3s1/2
2Pl/2 3P172
2Pl/2 3pP3/2
2Plrs2 30372
2P142 30542
2Pl/2 451/2
2P3/2 3S172
eP3712 3P1/2
e¢P3/72 3pP3/2
2P3/2 3rL3/2
2P3/72 30572
2P3/2 45172

E(TOT)

305 451

Ee3E66
39,7755
4542382
9241774
G2e4367
9544054
le.6€45
4E49175
5€e0957

101+EE47
103.0532
109.4727

3D5

~241200
32.1¢G8
3863023
903758
G0 €635
104402C7
1C.2500
4342615
51l.2821
102.C¢€39
103.4305
11€.1¢€56

30¢6

=5e1640
32.2312
37.6249
95,7136
G£.8590
110.2¢861

EeB6L7
4449€E60
52432786
109.0%23
1104 34¢€8
124.1¢%¢

3D7

-9-0664
3245773
37.1517
101e559¢
101.58525%
11€.6C59
74915¢C
4741652
53,6071
11€.7778
117.9867
13244519

E(DHES)

I=24 A=52
843041
39,6795
4541747
92,1522
9244224
63,3725
1£.8546
4500696
Ee 2861
1J2.105¢0
10342925
109.£891

2225 Ax=55
-2,1957
3200434
38,2242
9C.3430
9046456

AU3.5789
1044680
43,4530
5144995

10243187

103,7083

11644182

1=26 A=56
‘502507
3240965
37.5344
95.6764%
958365
110.,240G3
91435
4541785
5245728
109.3389
1106 6603
12444540

2227 A=56
=-841643
3244242
37.0483

1015177

101.52513

11645563

bely34
4744117
54,0824

117.1015

11843419

13247755

E(MAG)

k=8,

R=8.

R=t,

R=8,

46422E=-05

+39432
«43258
04G022
e 33065
34142
+ 36084
el12528
«17166
213239
«C9301
«07301
+ 09867

62396E=-05

+46105
«208G3
246930
« 40967
39756
42254
15071
«203¢t1
015674
010661
08365 -
011637

67591E-05

«53400
«58823
054445
s a7483
e 46302
248742
«18308
24430
«19097
¢ 13616
e1077%
«14062

82815E-05

«61347
067556
162650
054578
e£3481
055845
«21631
28543,
« 22940
«16574
e 13542
o 168L6

E(RET)

A.Us

- 06762
- 07621
~e 07637
-y 06446
~s06654
=o06ESES
“'06147
~+ Q7059
“e0€558
~: 05999
-+ 05896
-+ 06119

AelUoe

=+ 07901
-.0B8E94
~+ 08917
~s 07469
=.07743
= 07780
-e 07062
~e«CEB155
~.08036
-+ 0€8BES
~e 06749
~.07025

Aol

~+ 09024
-¢101i61
~¢10204
~«0R3519
- 08841
-.083876
-e08233
~e 09484
-+09362
~e 08023
-2 07864
‘l08157

AU

=210233
~+11526
~,11593
-.09648
~+10022
=-s1005%
=~+09535
~¢10960
-+10836
-e 05291
=+09106
-s09414

E(V=P)

+ 02054
22406
e 0240G7
02361
« 02391
» 02340
002061
+ 02413
002414
«0239%
02368
e 02347

¢02455
0287
o 02BEE
$0287C
«0287C
« 02794
e 024¢)
02867
« 02868
«028EC
2 0248C
2 02tC4

+ 02903
203416
« 03418
«0339¢6
03397
«03311
eQevle
« 034269
003431
+ 03420
« 0341y
Q3324

«03410
«04315
» 04018
«0399%
« 0396
+03868
«03420b
« 04032
» 04035
004012
«04012
03915

EEZRODUCIBILITY OF THE
OFBIAL PAGE IS POOR
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TE{H=VP)

« 300062
+0C0073
«000073
«0C0073
« 000073
«000071L
200062
2000073
e Q0LGT73
+000073
«000073
«000071

000064
000075
+0C007%
«000075
«0C007Y
«000073
« 000064
«00CO075
+000075
+00C075
«0CCO75
2000073

2000062
+000C73
+G00073
«000073
«0G60073
+000G71
000062
«J0C073
«000073
«0CGGu73
0000073
«000071

+000057
«00C067
«Q00068
«0C006T
« 000667
«000065
«000057
+000068
+00G06E
000067
«000067
+ 000066

E(SELF)

~s28452
-e23452
~e28452

=edB4Y2

~el2b492
-e28452
-s27739
~.27736
~e27735%
~-e27736%
~e27739
~e27736

.

-e¢3309¢
~+330906
-«33096
-+3309¢
~-e3309%¢
-+3306%6
~e32278
~.3227¢
-e32276
-e32270
-.32278
-+32278

~e38616
‘-38616
~«38616
-«38616
-.3461¢
~e34E16
—037676
=e37676
'037676
~e37676
~s 370676
=+37676

~e44736
-a44739
-e44735
~. 44736
~e44736
~e44736
~a43672
~e 430672
-a43672
~e430672
=-+43672
-eb3672



FINAL STATE

NLCKEL

éPl/s2 35172
2Pls/s2 3P1/2
¢Pl/2 3P3/2
cPi/2 20312
2P1/2 3D5/2
ZPi/2 4S1/2
2F312 35112
2P37Z 3P1/2
zP212 3F3/2
2P3/2 30312
2rp3/2 3hv/2
2P3/2 435%/2

COPPER

2P1l/2 35172
¢P1/2 3P1/2
2rkls2 3pP3/2
¢bl/2 30372
¢Plr72 305/2
ZP1l/2 451/2
2P3/2 3S1/2
2P3/2 3F1/2
¢P3/2 3P3/2
2P3/2 303/2
ZP3/72 3L5/2
ZP342 451/2

ZINC

“2P1/2 38172
2F142 3PL/2
2P1/2 3v372
ZPl/2 3uL3/2
épi/se 3D5/72
¢PY12 451/2
cP3se =S1/2
2F3/2 3P1/2
2pP3/2 3P3/2
2P37/2 3D3/2
¢P3/2 30572
2P3/2 451/2

GALLIUM

2P1/2 3Sl1lrs2
2Pl/2 3P1/2
2plf2 3p3/12
2pls2 3C3/2
2Fl/2 2D5/2
2P1/2 451/2
2P1/2 4Fl/2
2p3r2 3s51/2
ZP3/2 3P1/2
ep3sa 3p3/R
ZP3/2 30372
2P3/2 " 30572
2P3/2 45172
2P3/2 AF1/2

ELTOT)

308

-11.55861
3244676
3641061

107.1636

107.C263

12340677

€.£020
4G.20¢4
5£.0220

124456452

12846662

i4le112¢

451

=5.7280
41.9988
4342603
12146852
121445¢€9
131.07¢9
1443€71
6Cet429
6441084
141.2643
142.05¢%¢4
151.1570

452

-1847905
3244063
36441431

11943625

118.6524

1364,3799

446190
54,2773
Ste3217

141.8E28

142.7954

15647654

4P1

=34.5405
19.82327
2243560
114.0275
113.¢€3¢€0
13942¢€C1
14é.455¢
~-7.2604
4544433
v0.422¢
14C.2660
14144747
1l6€.4694
17345564

E(DHFS)

2=28 A=bhB

~11.6672
32.24953
3640394
15741481
- 10649944
12249947
645153
494449
£543304
1249135
12640633
l4l.4788

1=2G A=63

~5e 6424
4leb121
4341661
12149459
121.4522
131.0297
14,7176
60.9167
6444522
141.7029
142.489%
151,5704

I=3C A=bH4

-18,9205
32416549
34,0003

119,3123

11d.8123

136.3224

5:0132
54e 5805
58,7065

14243411

143,2845

16042334

1=3]1 A=69

=34.68637
19.5855
2241566
113.6734
113,5937
139.1971
145.2886
-6.8441
45,7835
£0.8556¢8
140.6026
142.,0331
1669930
174.075¢

E(HAG)

R=8,77769E~05

«bGGEQ
« 77044
e71569
£2271
enl32l
63506
+ 25558
+33641
027222
«1GELD
«16£93
+19903

P=9,02331E-05

79032
86749
s 80536
« 70379
«69G84
« 71550
«31111
035842
+32633
24104
021402
»23t6¢

R®9,07030E=-05

«89322
e 98343
«91h47
« 79525
«790E2
«80984
»35323
«45503
37219
027609
24253
27253

P=9,30112E~05

1.00311
1.10604
1.03110
083287
«BBTET
« 51067
091494
+ 39609
051430
2141612
« 31081
27060
+ 30653
234140

E(RET)

Aels

-.11526

=+12992
-¢13086
-+10653
-e11286
-+11315
-+10978
=-.12391
~a12467
-¢10696
-e10422
~+10808

AeUs

-+12806
-¢ 14409
'014555
-¢12C01
~e12523
~e 12544
~a12760
-+14530
~e14430
-s12432
~e1220%
-¢12500

Aele

-+14378
~+16219
=e163E5
‘0134Q7
-e14062
~e¢14083
~el4324
~e16357
-e16241
~+¢13953
-e¢13673
~e14037

AeUs

-+16025
-e18136
-.18323
-+¢15000
-015081
-e15722
~s15848
ce15%45
‘oiba79
-, 18140
~e15538
“e151%9
=s15645
- 15790

CE(V=P)

«03983
e 04692
WU4b9E
Ww0457C
« 040670
o 04561
« 04006
«04T14
(4718
«046G3
e 064692
« 04584

004610
«CL423
05427
e 05400
e 093656
« 05307
« 04640
VL4527
WOl45¢
«C5429
s 05428
«05336

« 09347
+ 06303
06308
206278
« 0278
«DE143
«083685
06341
«0€34¢
« 06316
e 0€315
0t1b1

« 06137
207257
W 07264
$ 072322
007231
« 07060
2 07106¢
+061¢6
«07305%
W07313
207280
«CT274
«07109
«07214

17

E{h=VvP)

+0C0048
«00C056
«00C05¢8
+00C05¢6
2UQ005¢
« 000055
+000048
«0003257
«000057
«0CLuUs6
«0C0056
« 000055

«000033
«000039
*«0CC039
« 000038
«0000368
«000038

«0C0033 |

«000039
« 000036
«000038
«G0CQ3s
«000C38

«000011
«00001L3
000013
«0GC013
«000013
« 000313
«0UC011
000013
«000013
«000013
«0GLOLI
«000012

=+00001%
-.000022
=.000022
-.00C022
-a000v2¢
-+000022
=eL0C022
~.0060019
-.000C23
=s00C023
~e 000023
-« 000023
’0000022
~.uC0023

E(SELF)

.

--51518
=e51518
-+51518
-«51518
~«5151%8
-e515286
‘550315
~.50315
-+50315
-.50315
=¢50315
-+50315

-'59395
~e59396
~s5939%
-¢5939%
~e59395
-+59395
-e28044
-e55044
'098044
-« 28044
~¢56044
-e 58044

-e67289

~e6720664

‘nb?ZBg
~e67269
'067259
-067289
-+65803
~e65603
-e65603
~e 65803
=e6500G3
~e65803

-s76107
-+ 76107
-D76107
=«706107
‘076107
=+ 76107
- 76107
~« 74478
'n?ﬁ“?ﬁ
-s 7447 ¢E
~s 74478
~e 74476
s TH4TY
~eTh4Tt



FINAL

CERMANIUNM

2P1rs2
2P112
¢pP1r/2
ZP1/2
2P172
2pP1/2
cF1/2
2F3/2
cb3se
zF3/2
2P372
(P3/2
ZP3/2
2P3r72

STATE

3s81/2
3P1/2
3P3/2
20372
3D5/2
4851/2
4P1/2
381/2
3¢1/72

3pP3/2.

30372
20912
4S1/2
4P1/2

ARSENIC

cPles2
Zrl42
¢cPl/2
cP172
2P1/2
cPlrse2
2P3/72
2P3r2
¢P3/2
2P3/2
«P3/2
’p3/72
eP3/2
<P3/2

3P3/2
30372
30272
451172
4Pl/s2
4P3/2
35172
3P1/2
2F3/2
30372
3ubre2
451172
4P1/2
4F372

SELENTLM

2P1/2
2P1/2
zP1/2
2P11/2
Z2Pl/2
2P1/2
¢P3/2
epP3l2
2P3/2
éprP3/2
2pP3/2
zpP3/2
2P3/2
ZFP372

3pP312
30372
30572
451172
4P172
4P3/2
3si/2
3pP1/2
3P3/2
30372
30572
45172
4vl/2
4p3rse2

ERQOMINE

2P1/2
2P172
2F1/72
zP1l/2
2pP1/2
eP1/2
2F342
2f3/2
ZP3/2
2F3/2
2P372

3p3/2
3v3rse
305/2
451172
4rl/se
4P3/2
3s51+s2
3pl/e
3pr3/2
30372
30572

E(TOT)

4pP2

-51.5€09
597C3
Ge4530

107.5826

10743403

- 142.C119

151.51¢2
~2C.01¢2

3L.ECTT

414.8ECG
136.0914
139,55¢€1
172.511¢
18342832

4p3

-444032
10044579
100.21¢t7
l44.6352
15€48683C
15€.5C45
~33,4546

508138
32.£336
13543657
137.0€655
l8l.0087
19247761
192464395

4pP4

-19,3852
92.2€01
G2.0634

14745791

161l.7661

161.698¢€

~47.6E35
15,6664
2207634

132.1697

13440225

18E6.70¢C6

202,7271

202.6C62

4P5

-35.2453
83,2790
43,1041

146,9227

1667145

loe.9E1C

~62.29¢0
40702
12.531¢2
12k,€396

13046645

E(OHFS)

1=32 A=74

=5147389
. 7021
9.2748
107.5234
. 107. 2949
1419429
151.8410
=19.5193
36418677
4243631
13846310
140.1793
17441004
183.8645

1233 A=75

~4,6036
16043917
100.1043
144,8600
150476695
15644301
-32,8932
2642339
3341756
13640408
1377613
l6l. 6609
193,4245
193,3027

l=34 A=8C

~19.€136
9242062
52,0070
14744977
1l61. 6740
161l.6178
-4740591
15,5623
2343636
132488653
134.7964
16Ge4425
2034 448¢
20346409

1235 A=79

=35.4661
83,1968
£3. 04186
14948350
16646142
16t. 8936
-6l. 6328
AT
13.1949
12944314
131.5530

E(MAG)

E(RET)

R=G,52057€=05 A U,

le12267
1s24396
1.15593
99630
99357
1,01971
1.02634
244224
«5787¢
«46984
«34833
«30G70
034271
«35059

R=%.5632¢E=05

1429337
l.1162€
1411008
1413783
1le14669
1l.137¢c6
049540
065237
5247t
03G24Y
«337C6
¢34344
0 3939¢
«3830¢%

R=9,77122E-05

le44194
le24260
1.23622
1426463
1.2759%
126520
«55416
+ 73230
«59273
0 44C4G
37658
e 42667
¢ 43954
042671

R29,73034E-05

146015¢
1.37827
Le37142
1.349942
le4l3y)
140102
£ 61580
tl764
L6110
«49171
41660

-e17794
-, 20203
~+20412
~e16615
-e17424
- 17467
~.17640
~s 170674
'020340
-.20173
-+17230
-+16323
-217355
=.17548

AslUe

‘.22628
~«18308
‘019260
-+19300
~+19522
-e19543
~+19526
-+22550
~-e22362
-e19043
=s1l8b65
-419173
-e19428
~219416

Asls

~s24992
-«20102
-e21215
=212490
~-e21515
-e21548
~e214%50
~+24909
’024702
—020974
-+20417
-e21109
~e21413
‘021403

AdUe

-« 21990
-e2327%
=s2327D
-e23603
~e23b48
~+23571
’027505
-a27103
-+2301%
-e22372

&(V=P)

«07012
JUENLE
083206
wGE213
«(E292
«0bUT78
06214
«C7073
oLB374
«0t3EY
08354
« 08343
08136
« Q8275

« 06506
« 06470
«064¢€9
09205
2063706
06376
«0BUY4
«0657C
« 063583
« 06940
v 069245
06201
« 06452
¢09453

«1081C
«1G771
«1C770
210450
10682
«10662
«06135
«10GEES
«109G5
«1C38¢€¢
210864
0103545
10757
«10758

«1224b
12208
« 12207
el1H24
»1208¢
«12083
«1C32¢
«1e340
+123066
«12325
«12323

18

E{rH=vP)

~+000058
~+e3C0066
=+J00069
-+000069
-.00C069
~.00C067
~.00006¢%
-+ 33005G
-, 0CCO7C
~.006070
~-+0CCA70
-+0CC070
~«00006Y
=+3C0070

-e000130
-y 00013¢
=+Ju0130
-+000126
-¢0U0128
-.00C128
-,0001lLl
-.0C0132
=+ 0L0132
-,000132
-,000132
-+.000128
-,0C0131
~+300131

=«0C0207
-.000207
=+000297
~+000200
=+00G204
-¢000204
-.000176
-.000210
=«0006210C
-.0C0210
=.00C210
~e 000204

=+0G0208

=.000208

=+000303
~.0C0302
~+J00302
~.0u0242
~. 000299
-.000294y
=.000257
=2 000307
-.000308
--000305
-.000308

E(SELF?}

-,85680
-+ 6560
=-+85600
-165650
~.85680
-~265680
-.856¢t0
~.83910
- t351C
~+83910
-+53910
-e4351C
-.83910Q
-+83910

~e50156
-e 56156
~c9615G
=s96156
~e96156
~s96156
-e94250
-e94250
-194250
~e94250
~aG4250
~e94250
*.95250
~-e94250

=5«07517
~1.07517
=-1.97517
-1.07517
~1.07517
=1.07517
=1.05477
~10G5477
=1e 05477
'1-05477
=1+05477
~1e05477
~1e054177
~Ls 05477

~1+1979%
~1.19795
-1.19795%
~1e19749Y
-1.19795%
=1e1974%
=-1,s17634
=lel7634
~lel7634
=1+17634
~1.17634



S

FINAL STATE

EROMINE

¢P3/42 4511/2
¢P3/2 4P1l/2
2P3/2 4P3/2

KRYPTON

¢Pil/72 37372
¢Plr2 203/2
2P1/42 305172
2P172 451/2
¢P172 4Fl/2
ePLI2 4F342
2P3/2 3Pl/2
2r3/2 ze3/2
2F3/2 3L31/2
¢P3/2 zCs/2
cP3/2 481/2
2P3/2 4P1/2
2P3/2 4P3/2

KUBLCIUM

2Pl/2 3P3/2

2P1/2 3D3/2
2P1l/2 3Csi42
2P1/2 4S1/2
efir2 4P1/2
2P1/2 4P3/2
¢PL/2 55142
¢Psi2 3v3/2
2pP3/2 30372
cP342 305172
2P342 4S51/2
2P3/72 4P1/2
eP342 4P3/2
2P3/2 55142

STRCATIUM

2P1/2 3P3/2
2P1/2 30372
¢P1/2 30572
2P1/2 4Sl/2
P12 4P1/2
2P1/2 4P3/2
ePl/2 £31/2
Z2P3/72 3P3/2
2r3/2 3D3/2
2P3r2 3D%/2
£P3/2 451/2
2p2rz 4PL1/2
¢P3/2 4P3/2
2P3r2 55112

YTTRIUM

2P1/2 3F3172
2P1/2 303/2
2Pl/s2 30572
2Pls2 451/2
éPl12 4Pli2

E(TCT

4Ps

16€.6268
21342317
21347749

4P6

~51.8318
T3¢6045
7344960
152.7073
17240181
172.6¢€¢€1
‘7.45“C
2,1281
12%,0CC0
127.2786
202.5436
22456492
22546043

551

-77.2123
55.0334
5£.0€31

14G,£G7¢6

i71l.6141
172.4¢€77
195,6¢C8
=1¢.,3441
112,17%¢4

115.7759

206.56C2

231.C556
232429GC2
2504€€14

552

=104,0794
34.9943
38,2324
L4€47207
1704£430C
171.9829
22,3843
=35.£2690
100.550&
1C3.5072
213.611%
237.758¢C
23643117
26945715

401

=127.753¢
17.8635
leé.6597
147.317%
172.50C

E(DHFS)

Z=35 A=79

19744436
214,0333
214.5921

1=36 A=34

-52,1122
7345189
7344301

152.€15¢

1716097

172.5732
-645044

248606

12546745

12¢,2288

20te.4Y10

225.5378

22645113

1237 A=35

-77.5280
L4,9258
94,9999

14927942

1714892

172.2823

195.8659

~15¢5435

114,1321

1l6.8184

210.5799

2324G314

233.2889

2564€691

I=38 A=H8

~10444358
3448679
25,1393
146,€055
170.7G07
171.864¢
20242809
~34,7652
1015957
104.,6490
21v.0117
238.827¢
24C«4100C
270.6d28

7=39 A=39

~12b8.15%6
177445
18,5417
147,1894
17243442

E(MAG)

R=9Q,73034E~05

047149
48821
e 47241

ReG,93144E~05

1,7726€5
1.52351
1.5165¢6
224351
le5611Y
1.54505
050666
«73412
shhoil
045329
«51E61
+ 53917
252056

R=9,97065E~05

1.96223
lecdbs?
167802
1.70247
1a720G3
170609
1.69227
81683
«609€3
51547
57252
+96639
57492
56285

R=1,00866E~04

2416608
1.8567¢
lel5158
1.87147
1.93022
187094
let5702
0+ 904537
67751
057129
062643
e B6C51
063201
«6L47Y

Rel,01247€-0%

24330b3
2.05437
2.0447C
2405864
2.092%4

E(RET)

Aaloe

~e23135:

~e23514%
=e23456

AeUe

=+s30145
~e 23970
-e25445
=+25405
~+25809
-e25857
-+2G811
~e25167
~s24431
-.25271
=+25721
~.25701

Aol

-¢33091
‘026195
’027875
~e27751
—e28244%
-+ 28307
-e27871
~+32711
~e27558
- 26717
~e275%4
~e2B1l48
~e28122
~e 27718

AelUs

~+36215
~.28541
~e¢ 30444
«-+30207
-+30805
‘030862
~+30298
~e357EQ
-+30082
~.29128
-+30024

=e30695

-¢30663
~-+301lo

AsUe

~-¢356G3
-+312C2
-+33337
‘c32951
~e33b65%4

E(V=-P)

011941
+12196
12200

«13832
e 13790
«13788
+13334
«1364¢
13647
+13450
«13976
¢13933
012931
e 1347¢
e137¢&9
«13791

«126C0O
2125555
+15553
« 15003
«15388
¢12361
15263
«15775
«1573C
15727
«15178
15563
«15506
+154¢8

17540
17494
17461
ele83l
«17301
17305
1716¢
e177¢3
0 177C6
17703
«17043
«17513
17517
«1738C

«15026
e145b1
e16578
s188CE
«16366

19

E(H=-V?)

-+000298
=+00030¢4
-«000304

-e0C0421
-«000420
-.000420
~«0C0400
~.00C415
-s000416
~e000427
~+000428
-e000428
--000“28
~.0CC413
~+000423
~. 000423

-~+000565
-e0C0HE4
=+0003%64
=-.00U54¢%
‘-000355
-+«0C055H
-«000554
-+.000575
=4000575
’oQCOﬁTQ

~. 000554

-.000568
=+ 00050¢
’-000565

=«000738
=«000G738
-.00073¢
~+000709
~«00072¢%
-+ 00C72%
-+000724
~e 000752
-0000752
~.000752
~«0CCT723
-s 000743
=el00743
~.000737

-.3006944
=+000943
-«0009432
-¢0C0905
=+000632

E(SELF)

=1e17634
“1.1763%
-1.17634

.

~1.,33069
=1.33069
~1.3306%
-1.330066
-14330G¢9
~1.33009
~1+30801
~1.30€01
~1.3080C1
~1.30801
-1.30801
~1.30801
-1,30801

=1.47101
=1,47101
~1.47101
-1.47101
~1.471C1
~1l.47101
~1+47101
~le44752
~1.44752
=Ll.4475¢2
‘1044752
=l.44752
~la44752
~le44752

-1.62218
~l.6221%
~l.62216
~1.622168
“le€221b
-1ls62218
“let221b
~1e59811
~1.59811
~1.59811
~1,59811
-1.59611
~lab%811
~1,59811

'lu?&blq
~1.7d81%
~1.,7881%9
~1.78819
~1lTH81Y




FINAL

STATE

YTTRIUN

2rl/2
2P1/2
¢Pls2
2rP3/2
2P3/2
eP3r2
¢F3/72
cris
ekarse
érP2/2
2P342

ZIRCENIUM

2P1/72
2P1/2
ePis2
LP1/2
2r1s/2
zrlre
ePls2
Zrlse
2P3/2
2F3/2
2P3r2
cP3/s2
£P3/2
2b3r2
iP3/e
2F3s2

4P3/2
4D3/2
£S81r72
3pP3/2
30372
aldb72
48172
4ti/2
4F3/2
40372
55172

3p3/2
30372
aps/s2
45172
4v1/2
43142
403/2
£51/2
3pP3ase
3372
3ChH/2
45142
4pP1/2
4P3/2
40372
5172

NI QEIUM

2P172
ZPls2
ZP1/2
2P1/2
2P1/2
2P1/2
2P372
2pP3/2
2pP3r2
éP3/2
2P3rs2
2P3/2
2F3/se2
2P372

FOLYEDENUHM

2pPl/s2
2prls2
2Pl/2
¢Plr2
cP1/2
ZPl/2
2pl/2
ZP3/2
ep3ars2
¢P3s2
2F372
2P3s/2

3D572
45112
4P1/2
4P31/2
4D3/2
55172
3pP372
20372
3L572
45172
4P1/2
4P3/2
40372
58172

30572
451/2
4FL1/2
4P3/2
40372
4Dn/2
5s1/2
3P372
zD3le
30572
4S51/2
4P11/2

E(TQT)

401

174.5617
20544005
269,5620
~5C.8822
Gl,7247
9543613
222.861%
247.7441
ehC6547
28C . #0OCH
55.0779

402

~152.2329
00661
144762
147.7114
172.817%
1777843
211416976
21647434
~66e1407
6249921
67.2793
23243675
25R.1¢t6¢
262.6302
2G5.,7099
301.3769

405 551

=11.4981
152.937¢
17te1437
184,7€40
22043634
224,7015
~76.,0EC2

76.1032

84.6132
24743239
27245735
279.7323
31449456
319.3¢E54

4D5 E£S1

-30,2513
152,573
18141614
157.6877
227.0602
227.6941
232.5119
=91.2713

7C.L043

7644685
25649223
28641769

E(DHFS)

1235 A=39

17448299
20543006
209.4503
-49,6264

G2.6669

96.£127
22440740
24546199
281le8642
2k2.0365
258643051

2=40 A=90

~152.6827
‘00786
143369
14745090C
173.6367
177463083
&lleQldY
2lt. 6221
~6540959
§4.2338
BBe 65490
223,73908
259.4602
2¢3,9602
2670707
30247292

1341 A=933

=11.6623
152.3787
177.94908
184.6200
22Gs 2416
2244569E
~T4,9353
BUe4b4Y

Bbs1137
24t.7916
27349921
28141964
31664476
320.8763

142 A=98

=30e¢%413
153,3835
180.,5671
187.5077
22645594
227.56917
232.371¢C
-90.1303
724 CEO4
751275
26045257
2E747239

E(MAG)

R=1,01247£=-04

2406453
202263
2403844
1.€0025
75164
2 6318¢C
«b6B7E4
e72652
%214
v 6563C
66923

R=1.01625E=04

2463160
2e2633¢
225164
2e25E27
2029830
de26516
2e2lbb1
2423199
110000
W b29b66
e 69473
«T4EY96
$ 79456
e 754169
e 71431
e 72542

R=1.02742E-04%

2448065
24417793
2452366
2445506
2e42v0¢
2044346
1.204¢€0
041344
«760b4
61261
56484
+ 61813
s 77386
78334

R=leU4551E~04

271342
2+6992C
2475156
2070782
2464330
263544
2465752
1.,32215
1.Cun92

23766

«E8350

« 543106

E(RET)

AsUs

-e33729
-e32729
-e¢32982
-e39029
--32763
~+31680
~232584
-¢33377
-~¢33326
= 32515
-+32645

AelUo

-+ 43398
~e¢34038
-e36420
~e35U64%
~.366b4
‘036754
‘c35564
-¢35835
-e42435
~-s35565
~e34342
~¢35248
‘036174
~+36099
~+35148
~e35279

AJUs

~¢39894
-.39133
-+40070
-«40114
~¢38761
-+390C0
~+46012
~«38524
-+37138
-+38038
"39100
~+38981
~e¢37911
~+38033

Aslls

~e43120
—.42101
~-+43220
~e43201
‘541717
-+41973
~4419%4
~449879
~e 41705
=+40167
-+41038
~+42237

E(V=P)

016372
«16335
e14%21E
e 145t
16837
016833
«15063
219622
«1%027
19561
«16473

021911
«21862
22185E
e 2G9bb
21622
«21630
021992
021458
«22220
022169
022165
«21274
021928
+ 21937
«219CC
e 21T€E

24303
23262
024046
+ 2405¢
« 24021
+ 23668
224728
s 240676
« 24671
«236¢C
224414
024424
«2438Y
24206

0 27005
«295549
«2672C
«2¢733
s 28E9L
026695
o 2EBEE
27503
s 27445
27444
«26287
«27159

20

E(H=vP)

-,000932
-.900931
- 000925
-+000963
-.00C962
—0000962
-.00G0924
-+ 00U95])
=-.000%51
=+000950
~«000944

=.001187
-.301187
=«3C1l186
-«001137
~.0ull72
~«00L173
‘0001171
-«J011l64
-e001212
-e001212
-.061211
-+001162
=«0uUl167
-.001198
=-«G01196
~.001189

-.001469

~¢001407
~edG1l452
-2J01453
=.001451
‘-0014“4
=¢001503
-+001502
-.001502
-+301440
-«0C1485
=2 001486
-.001484
-eJU1476

-.001802
~.0C1723
=-.001781
-«0C1782
‘.301780
-.001780
-.001771
"0001845
LSS E-TL
-+00184%
~«0C1766
-+001824

E(SELF)

~1.78619
-1.78819
~1,78819
~1476379
‘1070379
=1.76379
=1.76379
~1e763769
-1l.753749
~1l.76376
-1-76379

~1496575
~1.96575
=1e506575
=le96575
=1.90579
~1s9657Y
~145657%
=1e90975
~1l.9413%
~1.9413¢
-1.94139
~1.94139
~1.64136
~1.94139
=ls%4139
-1.94139

~2415905
-2.15909
~2+15905
-2.15905
-2+159065
-2.15905
~2.13512
~2+¢13512
=2.13512
-2.1351¢
-2.13512
~2+13512
=2.13512
~2.13512

-2.36052
~2.3605¢
~2.36052
-2+ 360502
'2'36052
-2436002
=2436052
~243375%
~2+3375¢%
-243375%
~233759
-2433759



FINAL

MOLYBDENUNM

¢P3/2
2p3/2
ZpP3/2
2r3/s2

TECHNETIUM

2P1/2
cPl/2
2P1vr2
2Fl/2
2Pl/r2
2P1/2
2Rl72
¢P3/2
zf3/2
2pP3/2
2P3/2
¢rs/2
2P2s2
cP3/2
2P3/2
¢pP3/2

RUTHENIUM

irl/2
iP1/2
2P1/2
cPli/2
2pP1/2
2P1lrs2
¢pPl/2
¢P3/s2
cP3r2
¢P3/2
«P312
ipz/2
eP312
2rP372
2pP3/2
2pP3/72

STATE

4P3/2
4C3/72
4Ly /2
=S1/2

aesrs2
4s51/2
4k1/2
4¥372
4C3/2
4C5/2
58172
iparse
3p3/2
30572
451/2
“plise
4pP3/2
40372
4Cu/r2
5581172

3Lv /2
48172
4P1/2
4P312
403/2
40572
551r2
3P3/2
3D3/2
20572
451/2
4p1/2
4P3/2
4C3/2
405/2
5sl/2

RHODIUM

2P1/2
¢P1/2
ZpPlzs2
2P1/2
2Pl/s2
2P1/2
cPl/2
2p3/2
eP3/2
2P3/2
2p3rs2
eP342
epP3/2
ZF3/2
2P3/2
2F3/2

305/2
45172
4P1/2
4P3/2
40372
4D572
45172
3P3/2
30372
3Ls5/2
45172
4P1/2
48312
40372
4aiy/2
58142

ELTOT)

405 551

292,2298
33242450
333.11¢€2
337.76C7

406 551

~46.58671
154,44409
184.1¢47
160,4224
233.8142
234.38€61
24C43G74
=1Ct 4366
6243619
EkotE17
2712701
3CCe5E7c
307.4¢8¢
35Ca4172
351.2871
357.15C4

407 551

-6G 7561
155,3054
187.1776
163,2CC6
24C 6218
241.1572
¢4t alble
~121.4773
54,2635
6Ces5¢73
2b44E261
318.¢731
322.6262
36G9,6C¢1
370.46859
377.3205

408 551

=90.9C60
156.4104
19C.4986
18642132
247.80695
248.3CH2
25644557
=13€.565%
464124¢
£3.263b
2990169
332.6LU6
33¢. 04618
39C.1720
391,0203
396.0199

E(0HFS)

2242 A=36

294,8284
333.8834
334,7720
339.4233

I=43 A=96

-444E020
154.2586
1t3.9211
16C, 254¢€
23346770
23442560
24C. 2503
~105.,063¢C
£3496G2¢9
7C4 4505
273.0217
302.2751
30942143
352.208¢
353.0961
35649372

2544 A=102

~7C. (022
15541024
196.9093
192,882
24044736
241.C167
248.6003

~12G4 0224

bue§932

6248804
26€4.4320
317,6065
32445247
371,5590
37244394
37y.2683

I=45 A=103

-Gl.1826
15641932
10,2078
19549845
24746533
246.1570
25642900
=-135.0221
4749549
£L43337
301.,0940
33446530
34141066
392.2961
343,1662
401.1427

E(HAG)

ReleC4551=04

«899018
s£3035
82180
84665

kK=1.04905E=0¢

249603€
2493277
2499233
2¢59431¢
2.5691C
248E5C3
2.68369
leb44652
1.10367
+51893
055747
l1.02512
1 9654¢
W9CE74
68684
s913C6

R=1,0L954E=04

3.221¢t4
3417927
3424653
3.16G14¢€
3,10737
3,10321
3412232
1.57784
1,20679
1.00476
1.034¢0
1.11075
1.04402

«97592

+ 95465

« 98160

R=1.06300E-04

3.49834
3.4308¢E
3.51421
3.45314
3.35832
3.3542¢
3437370
171597
1.31514
leugsce
1.11464
1.2G007
lel25F2
14Gat93
1.07924
l1.CLeu3

E(RET)

AsUs

-e42111
=.4G670
-e40749
~e 40582

AsUe

~e46478
-e45298
~ebhb4td
~e46564
-e447481
- 45080
~¢45067
=¢53955
~e45048
~+43349
~e44181
~e45525
~e45393
-+436971
-e43823
-e44078

AsUe

-e499464
“048545
~e 49867
-e49971
~e47947
-+48294
‘046305
-e58240
-« 48545
-e46688
~e4T4€9
=-e469€5
-s4B8829
~e%7213
—e 47048
-+47305

AsUs

-+53575
~-+51892
-053355
’053488
=.512C9
~e51607
'n)lbl“
~e 62738
-e52227
-e5CLluk
~+50902
-y52559
~e52429
-450600
~. 50411
~+5C676

E(V=-P)

27171
«27134
«27133
026997

026344
28627
0 2962¢E
029644
« 25605
+29604
024452
30527
03C471
v 3644
029147
e3C14¢
«301l064
«30125
030124
29973

#33133
¢3164C
032784
+323804
32763
32762
32593
«33812
e 33745
33748
32255
+3336Y
«33416
«3337¢
033377
+ 33208

0365664
+349504
«3€2C4
0362256
«3L18¢
e3818EY
¢35946
» 37381
+37322
e37314
e35624
e3bYcY
e36452
«36911
e 384Uy
«30723

2l

.E(H=VP)

-+001E25
-+001823
-.001823
-.001814

T aan

-.00218¢
-+00209¢
~+0C2163
-e0021064
~e0021062
~.0C2162
~«.00¢Lsi
-+002244
-s002244
~+002244
~-eJ0U2145
-¢002218
-.002219
=.302217
~.002217
~e00220G0

~«002635
-e002513
-.002604
-»0C260¢6
=+ 002604
~«002604
- 00260
-o 002705
-.002706
=~ 002705
=e0U2584
~+002€74
~.0C26706
=.002¢,74
~e002674
-+2002660

=.0C314¢
-+003000
-+0C3111
=+003114
-.003111
~s0C32111
-.00309Y
-«003230
=+.0063230b
~.005237
~.0G3089
-.UG3200
-IOC-’I?U{J
~e003201
-e 003200
~+0031b4

E(SELF)

~2433759
~2+33759
~2433759
=2¢33759

—-2+5779¢
=-245779¢
~2457796
=2.57179¢
=24571766¢
=2.5779¢
~245779¢
=2455663
~24955663
~2455663
=2+52663
~2.55663
'2-95663
“2.55663
‘2-55663
~2455663

~2.80476
=2:80476€
=-2480476
=2+60476
~2.80476
-2.8047¢
~2.8047¢
~2.,78578
-2.78578
~2.78578
«~2.7857¢
~-2.78578
-2+78578
~2.78578
~2.78576
-2.78578

‘3106875
-3.04876
=3.04878
~-3.04878
~3.04878
‘3-04875
’3!0“&78
~3.03294
-3.03294
~3.03294
~3.03294
“5-0329“
=~3.03294
=3.03244
~3.03294
~3.063294




FINAL

PALLAOIUN

cP1iy2
ZP1/2
ZprPl/e
2F1/2
2P1/2
2f1/2
2P2/2
2F3/2
cP3/2
2F3/2
2P372
Z2P3/2
ZF3r2
2P3/2

STATE

20572
4S1/2
4PL1/2
4P3/2
4L3/72
40542
3p3/2
30372
3LL/2
45172
4PLl/2
4F3/72
40372
40572

SILVER

2pP1172
2r1/2
2Pl/2
cfl/2
cF1/72
cPlr2
2F172
cP3/2
év3rs2
k372
ér3/2
«F3172
cP3/72
2P3/72
2pP3¢72
P3r2

3ps/2
451/2
4rl/2
4P3/2
40372
4L572
£5172
3P37s2
3C3/2
30572
451/2
4P1/2
4P3/2
40372
40572
55172

CADNIUM

2P17/2
cPl/2
cFl/2
2F1/2
cPl72
ZFrl/r2
2P1/s2
¢pase
2P3/2
2pP3/2
2P3/72
2F372
2P3/2
<P3/2
cP312
2pP3/2

30572
45172
4p1/2
4P3/2
40372
40572
58172
3Fr3/2
3Dp3rs2
30o7/2
45172
4Flz2
4F3/2
4p3/s2
40572

5s51/2

INDIUM

2pl/s2
epls2
2k1/72
2vl/2
ZP1re
zbls2
ZrPls2

30572
45172
4P1/2
4P3/r2
40372
4G5¢72
95172

E(TOT)

4D10

~10€.8765
16246790
16641453
cC3.4608
2564754
25G.7874
-145.562¢
4443166
£1.,6313
31%.5793
355.,5¢E24
36045715
41€413E4
41€.5038

551

~135.3749
1581C00b
16€.6Ce5
2G6l.7E9¢
262.12¢86
26245406
272.8C2%
~1€E.CLO68
30.£111
3¢£.,69030
33C.7Cc21
36P.,6174
37446379
434,4563
©35.2754
44543648

552

-165,8031
152,6423
193.6781
199,6290
264.,2€77
264.8015
28C.2603

=167+3545

16,5057

25+4393
34243429
382.8557
38643619
45344¢€12
45444509
469.7378

[

5P1

-199.,2£09
labee 7€
1PE,T7¢73
i95.5832
266444508
26542494
z6te5423

E(DHFS)

Z=46 A=l04

-107.1843
legebss22
198.8375
203420069
25943197
259.6351

~143.8935

4¢43354
53,4654
321.8326

357.7450
36246143
4ide 4476
419.13438

2=47 A=1Q07

=135.7172
157.8557
l4¢.4712
201.5286
26145575
26243782
272.6225
=164.2286
32¢.9921
41.3188
33341495
371.2631
377.0725
436.9646
437.8099
447.8953

248 A»1ll4

=166.18662
1£2.5779
163459060
199,3441
26440833
264.6271
26040653
~18544094
18.8582
28,0471
34446969
382.3938
39240296
45641805
457.2010
47244600

i=49 A1l

=199.€699
14543971
1-8.3691
195.2804
264.2593
2065.00698
2843382

E(MAG)

R=]1.07322E=04

3.7915¢
3471143
3.73349
347°745
3.62262
3.616548
1.87007
leb36e2
1419449
1.20518
1.27983¢
1e2i766
1413145
1.10757

R=1.076£8L=-04

4409834
3.99917
405202
4,01811
3460034
3.69674
391654
240132¢C
1e54757
le2y573
1.28327
1+38b99
1.26831
1.20239
1.17381
1,2029%

R=1.,0995¢E-0%

4e42265
4,20248
4440818
4.,32481
4,19292
4418897
44021243
2016265
le66323
1.38158
1,36341)
li4b34l
1.3516%5
1.27546
le241¢¥1
1.276¢1

Pel,10277E=-0%

4.76103
4e61b33
4.73782
4.6443%
4449794
4445309
4452104

E(RET)

AelUs

-s57218
=e55245
-e56834
=+ 570C4
~e 54504
~e54925
-e67630
-.56234
-e9240321
~-e54648
=e56442
-e06315
~.54261
~+54088

AU,

-s61164
~e58882
-«bC652
-+60845
-.58C1%
-e58521
-+58520
-+72384%
-.60071
=~ 57649
-.582C3
-+60208
=« 60066
=e27799
-e 57555
-e57650

AsUs

‘065252
~e6262Y
-e64594
’054817
-e 61627
- 62229
~s62218
‘077323
~e64042
-e61399
'061870
~eb4104
~«63947
~e61420
-«61131
-e61463

Aelse

~e69433
~266443
-+HHA31
-.58874
~+ 65308
- 66007
-065997

E(v=P)

040274
«3E36G2
039852
+36G4b2
039840
35839
041193
041134
041123
«3G242
0 4C7C2
«40731
«4CO5C
«406E8B

«44376
«4225C
043910
e 43548
«43900
«43898
043675
e4544]
«453€1
«49369
043245
044904
e44940
044863
044891
044669

L4810

V4€415
$4b295
48336
48287
P482¢¢€
47966
+50042
c 46962
+ 49969
475174
(49456
49499
V4Gh4y
049445
e

«535369
050843
52970
«53023
+525¢€9
e 92987
e 52602

22

LE(H=VP}

-+003731
~e003553
-sNC3687
-+ 003693
-+«003688
- 003686
-e0038641
-+0C3b44
~¢003843
-.003665
-.0037%9
~-+003603
-+003£00
-.003600

=+004407
~e004191
=+¢004355
~-.0U4360
-,004357
—QOOQ357
-«004334
=2004544
~«004548
=+0049547
-sN0433]
~+004495
-:004500
=e 004497
~+004457
~e004474

=e0C5177
-,004917
~+00511%
-.005122
-.00%118
~-eUCH118
-.005085
~-.005346
-e005352
-e005351
-e005091
~s00528%
-«0C5295
~a005292
-«005292
-+ 005259

-+ 006044
‘cOUb?BZ
-+005970
-«QL5G79
~aQ0597%
-+ Q05975
~s0C5933

E(SELF)

~343125%
~3431258
~3,31258
~3.3125%b
-3,31258
~3+43125¢
~3.30081
~-3.30081
‘3-30081
-3.30081
~3430081
‘3.30081
=-3,30081
-3530081

~3.58377
=3458377
~3.58377
-3.58377
~3.58377
~3.58377
=3.58377
~3.57716
-3-57716
=3.5771¢
~3.57716
~34.57710
=3.57716
=3.57710
~3.57716
=3.5771¢

~3.8700¢
=3.87000
’3.67000
~3.87000
-3.87000
~3.,87000
-3.87000
~3.86974
~3.86974
~3.86974
~-3.86974
=3.86974
‘3‘86974
=3.86974
~3.8697%
~3.H6974

‘4-17707
~4417707
~4,17707
~4+17707
-4.,17707
=4,17707
=4.17707

et e e et ey ey

e i




FINAL

STATe

INDIUM

2P1/2
2P3/2
2P3/2
2pP3/2
2p3/2
2P3/2
20342,
2v3/s2
ir3/2
2pP3/2
2pP3/2

TIN

¢P1/2
Pls2
PL72
«Pls2
¢P1s2
¢Plre
cPlr2
2P1/2
2P3/2
zF3472
2P3712
«k3/2
2F3/2
2P3/2
2P372
2P3¢/2

5P1r2
3P3/2
3D3/2
3aDs5/2
45172
4P1/2
4P3/72
40372
4Lx/2
£sl/2
5F1/2

3Lyr2
45172
4P172
4v312
41372
GLb/2
55172
spls2
3D5/72
481/2
4Fr1l/2
4P3/72
40372
40572
58172
5P1/2

ANT LMONY

2P1/s2
2P1y/2
2Fl/s2
ért/2
2bi/2
2prlirs2
zprl/2
tPlre
Zrlrs2
zP3rs2
2P3/2
2pP3/2
2F3s2
2k3/42
2P3/2
2P3/2
2F3/2
2v3/2

TELLURIUM

2P1/2
2Plrse
2Pil2
2P1/2
cklr2
ePlrs2
cPis2
2P1/2

30572
48172
4Plr/s2
4P3/2
4372
40572
55172
5p112
5P3/2
3aps/a2
45172
4P1/72
4P3/2
40372
4Db/2
5si/2
SPl/2
5pP3/2

2f0s/2
45172
4P1/2
4P3/2
40372
4D5/2
551172
5P1/2

E(TCT)

Pl

291.9103
-21C.5253
«4C72
10,2743
353.392¢6
395,64¢88
403.,578&4
471.8257
473.1214
493.,2269
49G.545C

5pP2

~234,0356
l3te4Cl2
183,5¢22
l91et1ll
26446654
26547836
29141553
29545547
-4.6¢13
36546603
41C.2868
416.1b¢4
451.5691
493.,244€
51643646
52¢€.7324

5pP3

-270.5364
130.3931
17745164
186.5159
26444466
26,6681
29¢.6732
30646562
306.6795
~2C4443¢
37645447
425.454¢
435.3654
51241886
51440162
54447632
554,6586
55540193

5P4

-208.6C22
121.8631
171.7€44
181.8569
263.5433
26542184
302.0247
313.6328

ECDHFS)

1249 Asll)

291.6982
-206.3732

249517

13.C962
- 35642759
398.7014
40644423
474,7733
476.121C
496.1€35
50244923

2s5C A=}18

=23444943
13841061
16341636
l9ul.24887
26444959
265.5979
29G4 9415
299.3297

~1.6316
365. 8088
413.2684
422,2919
494,802¢
69644501
52146011
529.92068

=51 4A=121

-271., 0412
130.0798
177.4565
18645749
26442369
26504741
2G6.4488
30644176
30646536
=17.1555
38145308
428.6764
43be 7446
51546552
51745325
H54bel524
55841549
55604524

I=52 A=*130

~309.152¢#
121.5301
171.2345
181.4904
2346223
26540151
301.788¢
313.,5799

E(MAG)

R=1,1C277E-04

4.52839
2.31267
1,7793
l1e471e5
1.,440¢£3
1.57528
l.46172
1434459
1.3051¢

3L-772
l.DﬁJ?J

le35461

R=1.1122€E=04

5011805
4.95063
Yo 08473
4498040
4.01L5C
4eB1274
4.84503
4ot ot43
1.56427
1.9179C
1.66859
ledb2t4
1.41358
1,367485
le41512
1.42738

R=1.12162E-04

545612
30191
545157
5.23450
5.15711
5415071
5.18591
5.19928
518689
1.603%80
1,60C¢€3
1,76865
leb2b2%
1,48747
l.4352¢
le48761
1450315
1.,488006

R=1,14877€=04

5.£9336
5.67023
5.83€63
5.70869
5.51213
5450493
5¢5430€
95455905

E(RET)

AsUs

- 66170
-.82357
-+ 68063
-o65162
=e£5561
~e68041
-e 67863
~-.65063
-.64722
-e&5115

-+65318

AsUos

“073756
~-+70367
'-72790
~e 73050
~e 69085
-~ 698491
‘069873
=¢70097
~e690067
~eb9327
-672075
~e71873
‘-68?84
-e€8387
-e68843
~e691G3

AsUs

-+78169
~e74352
=e77018
-«77318
~e72913
-e73837
-+ 73806
-e74085
~-e74122
-+ 73065
-073197
~e 762235
=+ 76004
-e 72604
-e72150
~e 72061
-~ 72984
-.72963

Aol

-«82696
-e 78421
-+ 81345
-+ 81682
~e 76817
-« 778LG
-.77819
—e 78149

E(V=P)

+ 52846
e54%6C
«564901
whbrle
«52163
«54318
e54371
e5431¢t
054315
«5394%
e54163

256632
2 HE5610
e 580VL
eot0CY
56015
56011
e H7473
07875
60165
«27173
e H6hH€0
e 56632
56577
259273
¢56135
55437

e64116
«6C732
+ 63425
o635C2
063445
63442
0624920
e03284
63261
65923
62540
65223
«6530%
065253
165248
64727
6062
«6£099

«7C011
66232
65251
69343
65285
069281
60667
266103

23

E(H~VP)

-.0C5960
-.006252
~«00626C
= 3CE25¢8
=+J05v47
-.006185
-.006193
-+00€190C
-e00€186
-.00¢t147
~.006175

-+007023
= 20605¢
~eQULOY306
=+ 00EYS7
~ed00Y94%
~e006943
=+00¢€E89
~e006925
-.007286
-+006Y1Y
~+007200
‘0007210
=e007207
-+007206
-+007153
‘0007159

-+.008125
-+007685
=+004d024
=+008037
't°08034
-+00EC34
-« 007968
~«008012
-.00686013
=e00B447
‘0005007
~edCH346
~e0048359
-+006356
‘000&355
~e0L82H8
’.006333
‘a008335

~+.009363
-.008845
-+009245
-.009262
~eJ(CY9259%
-+ 009259
=aCCG174
°.009232

E(SELF)

’

=4417707
'4.18951
~4,18451
~45418451
~4418451
~44,18451
~4,18451
~4elb4bl
-4418451
~4.,18451

~4.50130
~4450130
=4.50130
'4.50130
~4450130
'4050130
=4450130
~44.50130
-4 ,51796
~4.51796
~4.517G¢
~4e5176G6
~4.5176G¢
~4451766
~445179¢
=4.517906

~4.84464
~4.54468
=4.84468
~4.6446b
‘4-64468
~4,84468
“408“468
~4.04468
~4.84468
~4.87220
~4.87220
-4,87220

. ~4487220

~4.87220
~4487220
-4,867220
~4.87220
-4 487220

-5.20650
=5420650
-5.20650
-5,20650
~5420650
~5.20650
~5.20650
=5420650

-



FINAL STATE

TeLLURIUM

2P1/2
2p3/72
2P3/2
¢F3/2
2P3/2
2P/
<F3/2
ceP3/2

~n=n
cf3ie

2P372

50372
30572
45172
4P1/2
4P3/2
“03/72
4L572
55172

LDV 40
Jraifc

S5P31/2

10DINE

2P11/2
2F1/2
2P17/2
2f1/2
2P1/2
2prPl1z2
2pPL/2
ePl/2
2P1s2
ZP372
cP3/2
‘P32
¢<k3/2
2p3/e
cF3/2
«F3/2
¢P3/2
2P3/72

2C5/72
45172
4P172
4P3/2
4D3/s2
4ps/2
8172
£P1rs2
SP3/2
305/2
45172
4Pl/2
4P3/2
40372
40572
bs1/2
5P1/2
£P3/2

XEMCAh

2Plrs2
zPlrs2
zP17/2
zP1/2
ZPl/2
zplrse
ZPlr2
¢P1/2
2P1/2
Z2P3rs2
2pP37/2
zP3¢r2
zP3/72
2P3/2
2p3/2
2pP372
2r272
«eP3/2

30572
451/2
4pP1/2
4P3/2
40372
4ps5/2
581/2
sP172
5P3/2
30572
45172
4P1/2
4P3/72
40372
40572
£S1/2
EPL12
5P3/2

CESIUM

2P1/2
2pPlrs2
2P1/2
2P1/r2
¢Flr2
2P1/2
cPl/2

30572
45172
4p1/2
4P3/2
40372
40572
Ls1/2

ELTOT)

5p4

314.5214
=3641C07
39243544
44146357
45246827
533.8910
535.9246
572+474C
L86,20¢4

58540153

5p5

~348,2176
112.8CS1
16541332
17¢€.3585
26248156
28443643
307.4570
32140542
32241448
-51.7649
407.1846
45E.8282
471,0834
5967135
55K.971¢
601.,8308
6154,3032
6l€.5160

5P6&

-36G46C98
10249795
157.7614
17Ce 2441
26141551
26249431
312+€536
32841141
329.56¢5
~67.5811
42248636
4T7¢€.9324
49Ce4 662
S5860.5€76
5683.0724
632+4946
c4T7.8¢€26
€4Ga4tT4

651

=437,7455%
B87.5540
la4.€117
15666219
254.2C6C
25642426
314.2691

L=52

ELOHFS)

4=130

31442933
=324 5548
396.,0150
445.1131
" 45643120
£37.6374
539.725¢C
570.228€
LR7:6419
5¢8.7682

=53

—348-8213
11244535
le4.5921
175.9¢6l12
262, 5809
264.1512
307.2432
320,7846
321, 8926
~47.9556C
411.1359
462.5761
474.9688
50047562
563.0751
6Che885¢
619.3346
62045700

154 A=132
~390,2663
102.,£04C
15741004
16G. 86214
26046494
26247194
31243945
327.830%
329.3054
~63, 4826
427.1281
480,9718
454, 7197
58449292
567.5019
63648720
652.2128
653, 6416

1e55 A=l34
-43814705

Bleldhe
144,1755
15843596
283,932
2bb.9975
31349847

A=127

E(KAG)

Rx1.14877E-04

Seb4472
1476520
l.66366
1.57031
l.71%12
1.56128
150212
1455474
1.57¢25
1.56068

R=]1,13987t~04

6031012
Ee 05587
624003
6409EG3
£eB86353
He 87504
5¢41557
5493523
Se%1861
le8i6788
le76633
1497277
l.8016¢
l.63413
l.56761
1s462943
let5204
l.€3138

R=1e15463E-04%

6074707
6445632
babo247
6450719
6427208
626336
6.3059)
6032907
6.3089¢
1,9723¢4
1.84899
2.07658
1. 68850
1,70654
1.63222
1.69917
1.72567
1.70119

R=1.16043E-04

7.21196
beblbbbl
7.11250
Ge9418C
be 68567
bebTH79
ba71862

E(RET)

AeUs

-+ 78199
~s 77152
- 77141
-~ 80466
-s 80227
- 76497
-~ 75981
- 76251
~a76930
~s7€91LL

AU

‘087327
-~ 82563
-e 85757
-.E6135
-080760
-OGIQ65
~.81886
~e 52280
~.82340
~+81316
~.81148
- 84784
-e84527
=. 806448
‘|79667
-+ B040H]
-+80933
-.80912

Asls

~e9205%6
-e86771
~s 90248
-.50671
~e84798
-+ 86128
-+ 86025
-+ 86480
-+86541
‘065560
~+85218
-, 89183
-+B8908
~e 84460
~+83811
'05§483
-+ 85004
’084972

.U

~+97057
~e41220
‘qu001
“DQ54b7
-+ 89041
~e90522
'-9033‘

24

E(v=P) ECr=vP) EUSELF)
«69111 -.009234 ~5+20050
072097 -.006755 ~5.24675
,be319 -e009237 ~H+24675
071357 -~ 005637 ~5424067Y
e 71448 -e 009654 ~5e24675
«7137¢C -+0095651 ~5¢24675
«713¢€5 -s 005650 -5,2467Y
TUTHE -+ 0C%560 -5.24€675
271189 -.009624 ~5:264675
«71166¢ -s 006626 ~3424575
s+ 7€356 -+010751 -5.58592
e72144 -+01C143 ~%e58562
«75520 -.010614 -5.58592
75629 ~+01C635 =5.58592
e 1557¢ -+010633 -5.58592
«755¢L5 -.010632 =5.58592
74851 -.01(528 ~5458592
o 7536¢ -.01060¢C ~5.54592
e 79376 -.010602 ~5e56592
78757 -s011226€ ~5.64C98
« 74547 -.010617 -5.€40698
77922 ~s01108¢& ~5.64098
+ 76031 =e011140 ~5.¢40656
TINT1 =.011107 -5.64098
T75E6 -«011106 =Y.64068
77252 -s311Q03 ~5.64(98
oT7767 -.011075 ~5.64096
77777 ~+011077 - =9¢64058
« 83165 -+012303 ~5e98635
« 78481 -+011591 ~5.98935
et2267 ~e0i2143 =5498935
+»8237¢6 -.012170 ~54968935
s082316 -+01216% ~5498935
862311 -+012167 ~5498935
e 81484 -.012041 ~5.98935
»8208¢ -+012129 -5.9893%
82101 -.,012133 -5.98935
89924 -+.012876 ~6.06157
«81241 =e012164 ~6.06157
«BE0CE =+0127106 -6.061517
85135 -e012742 “6406157
185074 -.012740 =6.06157
+850¢8 -«012739 -6.06157
84242 -,Q012613 ~6406157
64844 =.012702 =6.06157
84359 -+012705 =6406157
90531 © =e014062 =6+40770Q
80329 ~e013213 =6e 40770
86522 =e013857 ~644DTT70
639b75 -0013090 -6040770
89613 -eN136HY ~6440770
-69607 —.Ul?bb& ’bv40770
«58630C -+013732 ~be4077C

REPRODUCIBILITY OF THE
ORIGINAL PAGE I§ POOR




FINAL

STATE

CESIUM

ZrPl/s2
2P172
2P1/s2
eP3172
zP3/2
ceF3/2
k342
Y4
€?%3/2
Ze3r2
2P312
ep3/s2
ep372

5P1/2
5P3/2
€51/2
iLys2
45172
4P1/2
“p3/2
4b3/2
40572
59172
5pP172
5P3/2
€S1/2

EARILM

2P1/2
2P172
2P1/2
ep1/2
dP1/e
¢rl/s2
2Fl17/2
epPl/2
¢Pl/2
éP1/2
cp3/2
cP372
2r3/s2
2P3/2
2pP3/s2
2F3¢/2
2P3rs2
2P3rs2
2P3172
¢P3/2

LANTHANUM

érirse
2Pl/2
2P1/72
ePlrse
ZPlrs2
2pP1/2
zF1/2
¢cPlyr2
2Plse
ePl/2
Zrlise
zP3/2
ZP3/2
2r3/2
2P3¢2
2P3r2
cP3/2
&p3s2
2p3/2
2r2rs2
tk3r2
2P342

3D5/2
45172
4F1/2
4P3/2
4C3/2
4qbb /2
55112
5P1/2
5p3/2
€511/2
3u572
45172
4P1/2
4P3/2
4C3/2
4D5/2
55172
tp1/2
5pP3/2
€s1/2

30572
45172
4Pl/s2
4P3/2
4D3/2
4Dy/2
55142
5Pl/e
5P3/2
50372
€51/2
30572
45172
4P1l/2
4pP3/2
4D37¢
4CH/2
55172
5P1/2
5p3s2
s03rs2
€51/2

E(TOT)

651

331.5003
333,4¢€87
35241386
-8843760
43447123
491.2237
ECLea kb
600.,£173
€03.€¢605
661,3752
€7€.5019
€8C. 6310
655.2447

6s2

~4E8E,0C44
705416
130.7187
14€.3937
2464217C
24645718
315,6749
334,65968
337.0752
26047598
~10Gs4tt2
447.1750
50€el760
523.0362
¢c21.,871#8
625.0832
691.8572
71C. 7196
713.3188
736,9343

501

-53£.6700
57.0356
119,2327
13¢.8031
240.8611
243.75006
316.5274
339.£371
343.278%
365.9€28
369.9731
=127.0428
46443165
925,7C04
9544.5061
t47.5¢42
513162
727.1426
ThEs71E1
75C.5L086
773.12€¢
L777.1723

E(DHFS)

I=55 A=134

331.1896
333.,1825
351.8646
-53.,98168
436.2691
49545619
51C.9C68
60245060
60€.4258
6660697
683.1799
685%,3376
733.9¢€22

Z=56 A=13%

~45848019
7044980
13040244
14948930
245.922¢C
24843043
31543728
33443210
336.765¢
36044675
~10447792
42,1093
Hiv.t328
5Z27+9139
626.9106
63042061
69049246
71547469
718.3807
742.0152

I=57 A=139

~537.5459
5645541
11844726
136.2545
24C. 5375
24344580
31946016
339420685
34249445
365.6813
369. 6609
=12145956
469.6161
530.6991
549,7488
55249370
t56. 8261
732459933
79241197
15€. 0046
17456067
76246353

E(MAG)

Rx1,16043E-04

6o 74740
672362
6.70804
2408330
1.93658
20181705
1.9805¢
le75344
1.70046
1.770C0¢
1.80325
1.7738%
1.7605%4%

R=1,17187E-04

7469900
7433746
7.58331
739610
7411792
74106906
714998
7418455
7e15601
Tel34t¢
2419418
2402324
2e29612
2.07185
le85889
1.76673
1.8398¢9
1.87921
1.84403
l1eb2E546%

Re1.17469E=04

§.21700
Tebl4bé
8,0837¢
7.87082
7.578C1
Te56547
7400746
7464775
7461352
7.57127
T.58688
2430899
2410971
2441046
2416293
193362
1.83171
1.9074G
1.9531C
1.6120¢
1.67763
1,38E38

E(RET)

AU,

~-+90872
~eG09€2
~e90454
-.90014%
-059485
'093799
--93501
~esEbBG63
~+87937
~e89229
'|8Q201
-.388738

AeUe

=-1.02150
=es95726
~e99822
~1.,00334
-¢93323
-e 54969
~e 9463
~e995311
~e 95420
~e94756
~e 94526
=e93765
-:98474
-+98152
-«52902
‘OQZOQQ
~e6276%
-+ 93489
-593“55
-052846

AJUe

=1.07560
=-1.C0505
~1.04933
~1.05492
’-97876
~e 950689
-e9920b1
=1.60000
-1.00107
-+ 99031
'199299
~+¥9120
~e98160
-1.03226
~1.02875
-e 57201
~+963C2
- 96963
~e97794
~e 97744
-+ 96853
=+ 57007

E(v=P)

+89352
85370
+8917¢
+ 93694
Y6453
+92685
+ 5283
052775
19276
+ 91762
«92514
«§2532
52341

298430
e92663
«97322
e 975C2
e 97440
057432
G286
97140
097164
e SEYC1
1,02049
o 962E3
leOLyal
1.01121
1.C1U56
1.01049
099304
100758
1,00782
1. GCH2C

1.0¢840
1.00461
leGCh625
1.0L837
1.05774
1.057¢€6
1.044%2
1405443
1.05474
1,05414
1.051¢&3
1.1C972
1.04565
1,06754
1.0%970
1.0699C¢
1.06b96
1.0850b4
1.06575
1.06605
106354y
1.06315

25

E(H-VP)

-.013843
~e013847
~e013817
~s014731
-.013901
~ed14945
-e01457%
=, 014577
-+314576
-e014420
-+014531
~eC1453%
~e01450%

=+015980
-.01501¢
~e015765
~eJ15806
-«015306
-+ 01580%
=+014613
~s015750
-s01%57%6
~e015713
-0 016804
~.015841
-ed16Y9V
~+01663C
~.016030
~e016628
-s016437
~s016574
’.016580
=eQ16536

-.018122
-.017006
‘-017675
'0017925
~e017926
=eJ 17924
~eU176%5
=«0174861
=.017669
~+017800
-.017620
-.01910%
=a)17992
—0018559
--018909
~+01891C
~+J1B90kK
~«018676
~.018845
-e018E52
-s0Llbok4
~+01E8C3

E(SELF)

-6040770
~6:40770
~6+40770
~6+49955
=6:4G955
“6.49955
~6649955
~He49955
~6449955
~64+49955
”6049955
~0.49955
“6049955

~5.84828
~6484828
-6.,848626
-be84828
-bsbtb4BCH
~beb4 826
~be84828
~bed40626
=6,84828
~bebal2h
=6.56259
~6.96259
“HeY0620Y9
-5.9625%
-he96259
-6.9625G
~6.96259
~6.96259
~H5496259
~6¢96259

=7.31572
~7+31572
=7.31572
-7431572
-7.31572
~7s31572
~T.31572
~7«31572
=7.31572
~Te31572
=7.31572
~Te43564
~Te4556%
~7445564
~7+45564
~7e45264
~Te45564
~Te45564
~7.45564
’7-455&*
“7.49566
‘7.45564



FINAL

STATE

CERIUM

2P1/72
erPlr2
ePli2
chlrse
rl/s2
¢rl/2
cP1/2
2r1/2
¢k112
tPl/2
2P1/2
¢B3/72
zir3/2
ZP3/s2
tF3re
er3/2
ZpP3/e2
2pP3/2
¢fii/e
ck3/2
2P3/2
P3/2

PRASEOQDYMIUM

2rpl/e
2rl/2
7172
2P1/s2
cki/2
2k1/2
2P1/2
2P1/2
ZFl/2
¢P1l/2
ckl/2
2P372
2P3r2
eras2
2p3/2
2r3/2
2P3s2
ZP3/s2
2p3rs2
P3re
2p3/2
evire

NEGDYMIUM

¢P1rs2
2P1/2
iFl/e
2F1/72
2pPl/2
ebise
érl/2
cfFl/2
zri/2
2r1e2
2pP1/2
2P3r2
2pP3re2

30572
45172
4Pl/2
4rd/2
40372
40572
4F5/2
551rs2
spl/2
5F372
¢£Sl/2
30572
4s17/2
4P172
4P3/2
4L3v2
4CH42
4F5/12
5S1/2
SF1/2
bpP3/s2
€S1/2

3D572
4sl/s2
4P1/2
4pP3/2
4D3/2
40572
4F512
€51/2
&plse2
bP3/2
6S1/2
aLsrsz2
45172
4P1/2
48372
40372
40572
4F 512
551/2
5P1/2
£P372
€S1/72

3C572
451/2
4P172
4p3/2
4C3/2
4C572
4F5/72
5172
5P1/2
LP372
tSl/2
3C5/2
45172

E(TOT)

4F2

-564417C6
619243
12541564
145.5271
25C.22€4
25€42€655
36G.2512
331.€81¢5
351468603
35540651
376.8078
~121.3¢61
50¢.298C
964.7CC¢E
58643310
68G.966F
69649251
B0944457
77241060
T92.0472
795e4457
820.,0672

4F3

=€03.2GC70
57.259¢
122.2177
14541671
25242253
26C.2860C
37¢.1252
339.9557
36C+€513
36442€72
306.617C
~12541£31
532,6C51
96,9065
621s1548
72741165
7364116%
853.4722
615.4(29
B835.96¢42
839.7744
665.0502

4F4

-642.9964
5245732
116,270
144,942
25443365
26445149
387.2561
34b.2¢8C3
36G.4277
373.4¢€C8
39643891
=127. 491z
965.4639

E(DHFS)

Z=56 A=]14C

=5t5.1384
61, 404C
12443429
14449375
249.8722
255.9526
36,0263
331.4601
351. 5087
354.7521
3794884
~115.6731
5C7.9E00
570.0664
59149581
65547743
702.835%%
Bl5,4222
177.9728
797.6687
501,3076
825.9794

I=59 A=l4]

=€U4.2648
5646935
121.3376
144,5327
251.8439
2V545433
377.8821
339.600C
36G.2521
3€3.6054
389.2815
53849105
6C2.6632
627.1449
73343465
742.4593
859, 8868
621.7072
842.2225
t46.0741
87403741

1260 A=]144

=64441475
51.9725
11%.312¢
144,2689
29349188
264.14357
38669932
34745045
369.0057
373.0792
399,0361
=121.3171
57200442

E(MAG)

E(RET)

R=141775CE=04 AU,

5.77795
€431619
teb6061E
bs3330¢
6406860
8404945
7463451
6.07516
4e11312
8407930
6405G4E
2,49091
2420999
2.4310%
2.2625¢2
2,023l
1.5102%
1.83249
1.97132
2401445
l.y7322
1.947G€

=1413233
~1.05314%
=-1.10010
-1.10£23
~140255¢
~=1.0435%
-1.01909
~1.03669
~1.04346
‘1004457
=1.03639
~1.042G3
~1.02901
~1.,082¢€5
-1.07825
~1.,01910
-1,00850

~e99519
~-1.01279
~1.02062
~1.02013
-1,01249

R=1,16030E=04 AsUs

9.34977

8483902
9414152
893541
8.57249

s 54861
Bel 2356
Be5606G2
bebU6EY
Be56993
849377y
257435
2.2363¢
2464228
235071
2.09891
1.973¢81
l.EH90Y
2003005
2407538
2403097
2:00142

-1.18873
~1.10152
-1.,15171
~-1ls15674
~-1.07215
~1.090C8
-1.06378
=1.08204
-1.069C5
~1.069016
~1.,08124%4
-1,09213
~1407462
~1413219
=14¢12679
-1s06425
=1.05224
~1.03719
~105540
-1.06355
-1.06297
=1.05460

R=1,18861E~04 A.U.

F.94468
9.37556
9.712¢2
Qebray
9.09682
Q.0€7867
8.93363
9.,07602
9.12064
Fe U094
G.04602
2eb9487
2+37625

~1.24581
=1.15020
-1.,20379%
-1.2C6€1
~1.11895
-1413837
-1.10870
=1.12761
~1,134R3
-1.13563
~1.12630
“1e14153
~1.12625

E{V-P)

1.15826
l.084504
1.14521
le1467¢6
l1.14701
1414692
1.14529
1.13353
1414372
1.144CE
le14111
1.2C53%
1413616
1.16234
LelG47y
1.16413
le16402
le19236
lel8065
141650¢4
1.19117
l.18823

1e25463
1.,17498
1.24048
1.24331
le2426¢
l.2425¢€
1.24087
1.22811
1.2391%
le.2355¢
le23€46
l.30828
1.232¢¢
1426413
1426695
1.29629
l.26G61¢
1,264486
le2€174
le26282
1.,29320
1269006

1.35775
1427519
143424C
1e349¢¢
1.34501
le344b8
le 34312
16432932
1,34133
134178
10 33€48
le61872
133618

26

E{H=VP)

~:020492
~e019231
=.020214%
~+020274
~e02027¢
-e020275
=:020244
-.020030
=-,J2C209
-eUc20217
=:020166
~e021063
-+«020402
~e02138%
~e021445
~ed21447
-2021445
“eQ21414
=¢021201
~+021380
~e02138b
-.021336

-e023120
=e021€82
-.022603
-.022876
=+022bd0.
-.022878
~.022844
-+022¢03
~e022805
=s022758
=+024509
-e023072
-092‘1193
=e024265
~e 024269
-.024267
«e024233
~.023992
=s024195
=+024205
'-32%1‘15

-«026024
~e024391
-e225805
-ed25752
=e025758
-e025755
~e025719
“0025“"'7
'u025675
=e025648
~e 025625
=e0c 7608
~eV2€035

E(SELF)

~7+81561
~-7+4815h1
"7. 81 5&‘1
~7.81261
-Te81561
~7.815¢€1
-7.81561
-7081561
~Ts81561
"7- 81501
~7+58473
~7¢98473
~1.88473
=~7.98473
~7.98473
=T.5b6473
~T7698473
~7.98473
~TeGb473
~7.58473
~T7.96473

~8433472
~Be33472
-8.33472
=-8.336472
~B+33472
-§433472
=8433472
~8.33472
“8033472
=8433472
~8.33472
-8a53b71
~8453671
“sev3071
~B453671
-8 53671
~8e53071
-8,530671
~43e53071)
~8.53671
’5.53671

~8.87947
~5487947
~F.87947
~84.67947
~b6e 7947
-Be87947
-b.d."il'?
-5.87947
=4 87947
~4a 87947
~9.11E44
~Y4 11644



FINAL

NEGLYMIUY

2P342
2pP3r2
2P312
epP3/s2
2P3/2
2P3/2
ep3s2
ép3se2
¢p3/2

PRGMETHIUM

2P1/2
zF1/2
eP1/2
2P1/72
¢Pl/s2
2F1/2
2P1/2
zPl/2
eFl/2
2P1/2
2P1/2
eP3r2
2p3rs2
eP3rs2
2P3/2
¢P3/2
2P342
zP3/2
2F3/2
cks/e
2rP3r2
eP3/72

STATE

4Pl/2
4P3/2
40372
4CH/2
4F5¢/2
55172
LP1/2
5P3/2
cs1/2

30572
4S1/2
4P11/2
4P3/2
40372
40572
4F 542
ES1/2
£F1/72
SP3r2
€51/2
0572
481/2
4P172
4pP3/2
40372
40572
4F5/2
L4142
5P1/2
bv3/2
€51/2

SAMAKFIUNM

2Pl/2
ZPl/2
2Fl/2
Pls2
2pP1/2
2PL/2
2pPl/2
2Plvs2
¢Pl/e
cFl/2
2P1/2
2pP3/2
2pP3/2
2pr3rs2
2P3/2
2F372
¢P3/2
cF3r2
2r3rs2
2P3/2
2P3/2
2pPa/2

30E/2
4,172
4P1/2
4P3/2
4D3/2
40572
4F512
58172
5pls2
SP3s2
€s1/2
3C»12
451/2
4Fl/2
4P3/2
403/2
40572
4F Y72
£51r2
SP1/2
sP3/2
65172

E(TOT)

4F4

631.2562

5863242
76645742
T77.7230
£99.9549
€61.0860
8B82.GG9¢
B2€e327¢€
§12.1761

4F5

~683,4024
47.6103
11643263
144,928C
25646083
26%.0165
39¢.7116
35€.7926
37844810
38249434
406.2¢€35
=12E.1366
600.5161
66t.025¢
£97.66G9
BOFLECTO
62145109
4G, CE0Z
9CGe2€79
9304E19¢
G354479C
96147200

4F6

=72457€9
42.11¢6
113.2721
14449565
25649015
2736461
40€.3515
365.5306
387.7€45
392.6714
419.3510
-127.1239
€37.8321
707.C557
74Cel489
B52.0E54
868+ 6495
1GJG«8C66
G6CsCSG0
982.1943
987.2683
101349342

ELDHFS)

1260

637.4696
664, 804¢
77342539
74,5269
. 9Co0.8398
5678555
8u8.8183
§93.052¢8
918,705

2361

=084.6517
47,2655
115,3096
l44,.1989
25641557
20de6190
3G6.4267
35643944
373.033%
3d245395
408,8906
=121.5335
607.5392
57446427
70445481
£1Y. 6639
£29.2038b
656.4532
51645299
v3v.0230
642.7365
Y69.0003

162

=725.9247

4244234
11201621
14441770
25844126
273.2186
4C6.C40Y
365.1084
38742909
35242424
41649964
-1206.C676
64543538
71441402
74705906
BECa545C
876.4517
loltk. 6981
967.8797
Y8%.9181
995.0753
1021.74061

Ax144

k=145

A=152

E(MAG)

E(RET)

R=l,1b8u61E=04 AsU,

2075036
2043424
20169865
2.03200
1494100
2408366
2413110
2sGb3EY
240512

~1.18169
-1417541
=1+10944
~1.09560
=1.07910
~1.097E&9
~1.1C634%
-14105¢3
=1.09672

R=1,1613€6E=04 A.U.

10.50345
945417¢C
10.299¢65
10.01320
9464251
9.60764
9.46444
9.€1166
9.£65549
5.61290
9.57512
2.81143
2445447
2.05412
2451207
2.23462
2.08357
1.98701
2413179
2418159
2413069
2409611

=14,30346
=1.19906
~1.25600
—1.26076
=1,16590
=l.186C1
-1.15358
-1.17319
-1.16064%
~leltl70
=1.17149
=1.19098
=1.16575
’1023120
-1.2236%6
~=1.154%0
-1.13932
-1.12073
~1.14022
‘1-1‘7897
-lel4b22
=1.138¢€1

R=1421288E~09 ALU,

11.20:81
ICeEc4a
10499845
10.596&33
10.20821
10.16764
10.018C4
10.16515
10.21C5C
1016667
10412475
2492750
24528061
2495717
2.587:3¢€
2429734
2413190
2404035
2.176E5
2422904
2.17473
2413791

~1l.36146
-102"7?‘ 2
=1.30833
=1.312¢8Y%
=1.21266
=1.23355
-1.198%8
~1.218%53
=1.22619
~1.22756
~1+21638
~1424042
-1.21155
-1.28116
-1.272t6
~-1.1699¢7
~-1.18261
~1.16247
~1.18266
’l.lQ171
~1.19CE7
~1.,1806%

E(V=P)

1l.40336
1a406€1
144C595
le4CHe2
le40C402
1435026
le40220
leg271
la34942

le46812
1.37810
le45144
lebihly
leéb453
le45441
le4525Y
1.43762
le4b0c4
le45116
1444765
1453726
le44731
lebSeclt2
1.52436€
leb236b
1e52354
laScl Lt
1560677
1,51976
l1e52928
l.51078

1.5856¢
l.4879¢L
leb&7H9
1.57220
1.57154
1457138
1.5€94C
1455333
le5£741
Le0€795
l.56427
leb6421
l1.56626
lsb4013
L1¢65042
1,64974
1.64958
leo&760
1.631%4
1a64561
leb4e17
1.64247

27

E(H=VP)

~+027309
=e02739Y
~e027401
-.027399
-.0273061
~e027090
-e027319
—eU27331
-s027206¢

~s02923C
-.027378
-.026822
—.026926
~s028934
~.026932
‘UOZEB‘)Z
XX 243114
=ed20b43
-+02b8b8
'0025788
~s0311069
-.029319
=e030762
-.030855
-.030¢t73
-.030870C
-+03Ce3C
-« 03052%
~.030782
-.03079¢
'0030727

~s032762
-.030€u6
-.(32300
-.03&424
‘0032436
~e032432
~.0323¢8
~«032046
-.032335
-.032351
-.032276
~+035042
~2032949
‘.03’y5d0
'0039703
-e034714
-.034711
~.0346606
-.034325
~e034613
~+ 334630
’1939554

E(SELF)

’

~0ell844
*9-11&4“
“G.11b44
~G.11E44
-9.11844
“9.11844
~9.113844
-9.11544
~9.11844

‘9.44959
~74449569
~G.44959
~9444959
~9.4452¢
~9e44956
9444959
~9,44959
~9e44949
~9.4455%
=9.44959
-9.72983
~9.72983
~9.72983
-9.72983
-G.729b3
~9.729€3
=Ye72963
-G.729E3
~9.72%83
-9.72v83
'9072983

-10.04575
-10.C457>
=10.04575
-10,04575
~10.04575
-10.04575
~10.0457%
~10.04575
~10.04575
~10.04575%
~-10.C4575
-10.3721¢
-lO-B?ZlG
-10,37210
~10.3721¢C
—10.37216
~10437210
-10.37210
-10.3721C
=10,37210
-10.37210
~10.37210



FINAL

STATE

EURCPIUM

2P1r2
ZP1r2
2rP1/2
cFll2
zPl12
2P1s2
cPl/2
2Fl72
cPlil2
2P1r2
P12
2P172
2P3/2
2P3¢2
cF3s2
2F3/2
EP3i12
zP372
ZP372
2F312
ZpP312
CFEDY?
PN A

2P3/2

CACCLINIUM

2pl/2
ckl72
eF1/72
ZFls2
2P1/72
2plzs2
ePlir2
2F1/2
cFl/2
2rPL/2
2p1/72
¢Pl/2
epl/e
ZP3/2
2P312
cP3/2
¢P3/2
cP3/2
2P372
2P342
2pP3/2
2p3/2
2bk3s2
«eP3/2
2pP312
2P3/2

30572
4s1/2
4F1/2
4p3/72
403/2
405/2
4F5/2
“F7/2
55142
5p1/2
Lp3/72
€sis2
30572
4sir2
4P1/2
4P372
40372
40572
4§5/2
4742
551/2
LP1LC
tr342
€51/2

s/
45142
wkl/2
4P3/2
4D3/72
4b5/72
4F572
“F772
95142
5f1/2
5p3rse2
50372
€si/2
30572
45172
4P1/2
4Fars2
40372
4ps/2
4F 542
“F7/2
55172
5Pl/2
5¢372
50372
&s51/2

TERBLIUM

2rls2
ZPl/2
2¢112
2vlie
2rli2
ck1/2
2P1/2

30572
45172

4P172

4P3/72
40372
4rs/72
4F5/2

gEq1amn

4F7

-767.5362
37.7828
11Ce 6324
14441666
262,7024
27¢.8309
41¢&,3%15
41Ge4431
374.2242
39742444
422.3018
42946845
=125,39¢E9
677.1131
7456.,0C6¢6
764.01€1
601427768
Gl 4601
105544C50
105645€7C
1013.3609
103642697
1T41.5¢5€
106E,£271

4F7 £D1

-£2144227
224755t
beeCl¥3

134.6647
257.C963
27244327
4l843CG1
621.9351
376.8245
40245967
40G.0EBE
©35.9655
436.,6€20
«131.9¢6238
706,3423
783.6147
8217277
G4ZeB%36
¥5943C97

110445937

110842359

1065,232¢%

i08E.B8522

1095,5621

1122.2892

11256770

4F9

=65%,9021
2t L2
10540741
14247777
2706608
2R344514
437.0425

ELDHFS)

163

'769.0135
3740409
109,40601
14343575
2621716
27643645
41640163
419.2313
373.,7752
396, 7420
4C1l.8484
424942676
~1i7.8723
6E5.1648
75¢4 53898
791.5821
T b7H1
924.8022
1063,8533
1067.0873
1621.72433
1U4445474
1245.8626
1077.1644

=064 A2i5¢

=223.0143
2146GLH9
GEeTEDS
13347725
25645233
2719303
417,9502
421.6592
37043403
4L2.6500
4054597Y
435495241
43441514
~123,9182
717.9625
7517287
830.2843
55160634
G6be2496
1113.63569
1117.3629
1074,153C
1097.7040
110444772
1131.2457
113449280

1365 Aslby

4576549
2LelC5H
1034 72207
19ieHU64
2704035¢
¢H248953
43646496

A=153

E(MAG)

E(RET)

R*1,2128€E=04 Aol

. 11.89909
11+1413¢
11.55G34
11,21751
10.80311
10.,7615%
10.59367
10.5¢c28¢
10.7445%¢
10,79164
10,743%C
1Ge£9625

3405737
2453931
3.05622
2,55580
2e301¢4
2417744
200244
14689C5C
2421124
2426536
2e2576¢C
2016733

=]e42317
=1.,29664
~l.36028
=1¢36526
=1e258665
~1.28137
=1e2%271
-1,24327
=1.263€0
=1.27170
-1.27287
=l.26126
=1429337
=1.2562%
~1.32979
=1432062
=1e24334
=1,22575
=1420290

- =1.20293

=1e22385
=1423321
-i.23227
=1.22144

R=z14223G95E=04 AsU,

12458612
11,7%647
124200928
lienaces
1l.41070
11.36476
11.14CE7
11.C905¢6
11434949
11.40404
11.34908
11.28411
11430005
3.14618
2464700
3.13844
271093
228¢09
2419713
2e 07057
1e98063
2023633
2025885
2.23371
2418026
2.19019

=-ls48106
=14344535
-le4liln
*1l.417%0
=1.,30419
=1.328¢L4
=1.2t619
=1.2686E€1
=-1,31005
=1431900
«1,32018
=1,30428
-1.30723
=1433930
~-1.26768
=-1e3761%
=1e36565
=1.28429
~1.26527
=1.23989
-1.239%93
=1.,26364
=le27427
=1,27316
=1l.26027
-1426129

R=1.22595€=04 AsUe

13.366513
idebhbez?
12,0703
12e224uYy
12,05885
12.01¢93
11.61412

=1:.564648
’1.39312
~1e461332
~le46Y13
~1434895
~-1e375E5
~24322999

E(V=P)

1.71205
let:C242
1.69239
1:69731
le6S5665
1e6965%0
le69461
1e66441
le677CE

1.69227
1.692%4

146E5CC
1lebCOES
168410
1.7€103
le 78594
le?7t525
le78508
1.76300
1.78292
1¢76565
1. 780G
1,7t149
1s77755

lebbtakg
le?72437
lebZL3b
lenzill
1l.863034
1.83017
1.,82801
1.682796
le8Cu23
le82538
leBctlt
1.82232
l.d2183
1l.94663
1.83052
1+92947
1.93111
1.93041
1.93021
149¢805
1.92797
le9(C827
1le92564
1492621
1492534

+ 1692186

14960406
leb6464
1e96730
le97372
1.97304
1972806
1.97053

28

ECH=VP)

=s036648
=e034280
-+036125
=-.036272
~o036287
=-e 36263
=e036235
=-s026¢34
=s035L52
~e036175
=+036195
~-s036112
-e039326
~s036965
=-.038804%4
-e038950
=~e03b964
=eJ38961
-e03b6912
-,03891C
=ed38530
~e03tL52
-~ 03L172
«e034780

- 040425
~sJ3b2.1

C~e 4l 3z

e 140 020U4
=e060223
-,040519
=.040466¢€
~e04046¢
~sU40014
~«04G391
=-s060416
~e040401
-e 040321
=+0644260
=+041388
-.043666
=e 043640
~e 043659
-¢043653
-eU43001
=4 043596
=.043146
~e043226
=e043541
-e043535
-~ 043455

~e 045607
~s0426K1C
‘0349339
=eiu4b 143
'-045160
~sU4u162
=e045104

E(SELF)

.

=10.£73689
=10e673%9
«10+67399
=10.€7399
=10,673%6
~10.6739%
~10.67396
=10.673%6
=10.6739%
~10.67399
=10e6739%
~10.,67396
=11.0>1%0
=11.05190
~11.0519¢C
«11.05190
=11,0%19¢C
=11.05190
~11.0519¢C
«11.0519¢
=11.0516¢C
-11.05190
=11s4C216¢C
~11.C0190

~11.3233%
~1le3233:
~3le3l338
~1143233%
=11432335
-11.3233%
~11.32335
~11.32335
-11.3233%
~11.32335
~11,32335
=i1.32335
-1143233%
=11.75632
=11.75832
-11.75832"
~11.72832
-11.75832
=11.75632
-ll.75832
-11+75832
=-11.7583¢
=11l.75632
~ll.75832
~lle7583¢2
-11.755632

~12+01272
-12.01272
~1¢.01272
-12401272
~12401272
=12.0127¢
~12.01272



FINAL

STATE

TERbBIUNM

2Pi/2
cblre
cPl/2
wrl/2
¢cPlrs2
ZFil2
¢F3r2
iP3/2
iPiy?
2P3/2
ZP3/2
2P3r2
2P3/2
ZP3/2
2pP3/2
¢P3/2
¢P3/2

DYSPROSIUM

2P1/2
2P1/2
2P1/2
épPli2
2P1/2
2pPl1/2
2ple2
2Pl72
2pP1/2
ZpPl/2
eF1/2
2Pl/2
eP3/2
2P3/2
2P3/2
2P31/2
2pr3/2
2P3/2
2p3/2
¢P3/2
2P3/2
2P3/2
2P3r2
2P342

4F712
58172
Lp1/2
£P3/2
€s1/2
ass2
48172
wFl/c
Lpas2
4D3/2
40572
4F5/2
4F712
55172
5P1/2
5p3/2
65172

30572
48172
4P1/2
4P3/2
40372
40572
4F5/2
4F7/2
£§1/2
S5Plzs2
£P372
65172
30572
451/2
4¥1/2
4P3/2
40372
40572
4FE512
4t71/2
55172
YPl7s2
5pP3/72
65172

HOLMIUM

2P1/2
2Pl/2
2Plz2
ZP1/2
2pl/2
prl1ie
2r1/2
2Pl/2
eP1/2
2prl/2
2Fls2
2pPL/2
2P3/2
2P3/2
2p3/2
2P31/2

3D572
45172
4P142
4P3/2
4D3/2
4L572
4F572
4F7/2
55172
5pP1/s2
EF3r2
65172
3b%/2
45172
4rlr/se
4pP3/2

ELTOT)

4FQ

436.7544
3G1e6749¢
41€.4638
42148670
45C43G36
~11€,2C66
T€2431¢CE
t4Ca71%92
276.G2¢C6
100¢€45080
102C3859
117343714
117¢.,1650
112€.3276
115247995
115044060
118646188

4F10

~601,2923

20,9178
102.1616
14241717
27448728
2B€+9461
447.7924
45C«2719
401.CC47
42644434
431.9756
461.0128
-10&.6191
81045232
UGG T7€67
932.2992
106346502
107¢.8353
1237.0531
1236.5544
119C.3544
121546179
1221.4241
1250.3712

4F11

~547.3G974
15.0071
99.2054
1416134
276.2191
29C.5532
45E.7660
461.0330
41642039
43€4506¢€9
44243735
471.€799
~GE464970
B6C.€CG7
G43.7538
GB87.7488

E(ORFS)

Lxb>

429,4308
3¢1.3€36
415.49234
42143518
449,9212
=107.7534
77245146
t49y,38l13
BEQ.C401
1015.€677
1029.6192
1183.0223
1185.8302
1137.6663
11¢2.2726
1l1le7.6461
119643957

1266

-503.1512

19,6963
16047427
14141311%
27441984
2bbe 3462
447430640
449.9165
4GUs 4604
42548371
431.4279
460.5106
“%9.518¢C
820¢3500
900,0208
94240215
1073, €463
1067.0137
1247.3614
1249,9372
120045905
1225.7452
1231.6185
126046083

=67

=949.4570

14,0132

G7.6493
140.,4933
27844858
2EGe 8434
45843259
46046357
4C9.7164
43549145
441,7E35
471.333¢
-49.0108
67140953
95346284
9G98.1236

A=l5¢b

Aslbs

A=165

E(MAG)

11474159
11.57070
12.02107
1lebn02c
11e514&6
3431417
2472687
3s2442¢
279927
24464412
2.2518¢
2.1085¢
2,03434
242629C
2432117
2.25519
2020744

14,14853°
13.13301
13.62527
13.21624
12.72330
12463111

. 12445920

12.328707
12.€1950
12.,67169
12.61358
12.55903
3.43638
2477879
3.32€33
2.8427C
2447722
2.27502
2.11738
2.04268
2.27396
2433445
2426520
2421424

14.95892
13.84930
14,3706¢
13.93342
13.4124¢
13.37075
13.12977
13.,05771
13.29440
13434410
13.2t5¢¢
13,22763

3455279

2.,82162

3.404606

2.L85406

E(RET)

R21e225%0c=Ld AdUs

=1.330%5
-1s352¢3
~1436103
~1e3€219
=1.34629
=1.40002
-1+34512
~1.42653
=leftlcT?a
~1432%945
~1.31C67
-1.28262
~1.28266
=1.30514
~1l.31512
-1.31385
-1.30168

R=1,24127€E~04 AU,

-1.61195
=1.44063
~1.51430
~1.52060
=-1.39319
~1l.42231
-1437250
-1.,37329
~1439615
=1440474
=-1.40587
~1.39234
-1.45350
~1.38853
=1,47402
=1.46367
~1.37126
-1.35191
-1.32107
-1.32110
=1e34426
<1435455
~1l.35327
=1434047

R%1.24379E-04 AJU.

~1.67587
-1,48768
-1-56965
-1.57140
~l.430654
~1.46€07
-1l.41429
-1e41503
-1443880
=1a4675%
~lsh4864
=1ls43442
-1050079
-1«43094
~1+520¢4
~1.509€1

E(V-P)

1.,97C:2
leGlual
Le9edly
l.9eds2
1a9E4EC
201035¢
1.97761
Ze08v21
Zelitocl
24CE591
2.0€57C
240€339
2.08333
2.0€325
2.08092
2.0¢174
2407733

2414378
2.00726
2411863
2012593
2412526
2412504
2412261
2412258
2410093
2411568
24120690
2011622
2427095
2¢13455
2424563
2425310
225240
2425217
2024974
2424367
2422807
2424709
2024101
2e24336

230756
2»159€0
2028024
2.28854
228767
2e287€3
228507
2426504
2.26172
2428221
2e2b32%
2.27835
24450Q¢€€
2430260
2442338
2443164

29

E(R=-VP)

-e045123
=edgdbie
-e0432030C
~sd4 ‘JUS?
"lj‘f"g‘:7
- 3449270
“o04€2R1
=eJ4rbi?2
“eUqunur
-0 JG eI
~.04€824
~e04876¢€
-~ 048764
~e04E8289
-+048691
-.Q4871E
-+04861€

-.050744
-e047389
-.049990
~.250231
~.05G259
~+05C294
-.050191
~e050190
=»049660
-.05C100
-.050139
-.050030
-:055014
~e0516561
-:054261
-4066501
-+054528
- Chabv2e2
~405%459
~a054457
-.053929
-+0543706
=+ 054407
~e054298

-«056369
=.052612
‘c055519
~.055802
~e055E26
-.05543¢C
=e055761
~e055760
~.055172
=s055668
’0055706
-+055586
=+061336
=~+057581
-e060407
-e060769

E{SELF)

~12.Cléle
~12,01c¢7 2
=12.,01272
~12.01e72
~12.02272
~12.51142.
-12.51142
=-12.51142
-1cevll4
~llealnc
~12.51142
~1l2.51142
-12.51142
~12.51142
-12,51142
~=12.51142
-12+51142

~12473073
~12.73073
=12.73073
=12.73073
~12.73073
~12.73073
~12.73073
-12.,73073
~12473073
-12,73073
~12.73073
~12473073
~13,29993
~13.,295G3
~13,29993
~13.,29993
~13.29993
~13.29993
~13.29993
-13.29993
-13.29993
-13,29993
-13.29693
-13-2999{

~13.s47466
~1344746¢
~13.47466
=~13.47466
~13447466
~13.4746¢C
~13.47466
~13.4746¢
=13447466
~13447466
’13-&7466
~13.47466
~1l4,12144
~l4.1214¢&
~14.12148
-14412146



FINAL

STATE

HOLMIUM

2P3/2
eb3rse
eP3/2
2p2/2
2P3/2
cP3/2
2p3/2
2P3/2

4L372
4Cv/72
4F5/2
4F7/2
55172
5P1/2
5v3/2
6S1l/72

ERBIUM

2rl/e
ZPlse
ZP1s2
2¥ls2
2FL/2
¢eP1/2
2P1/2
2P1/2
2Pife
2P112
2P1s2
2pPl/2
ér3r2
2P3/2
2pP3/2
2pP2/2
2P3/2
<P3/2
2P3/e
ZP3/2
pP3lsz
2P342
ZP3re
2P3/2

36572
45172
4P1/2
4pP3/2
4D3/2
4D572
4F 572
4F77/2
58172
5p142
5pP3/72
6s1/2
3b0&5/2
45172
4P1/2
4P3/2
40342
4Ch/r2
4F5/2
4F7/2
58172
5pP1l/2
£P31/2
€sl/2

THULIUM

2pP1/2
2P112
2pPl/2
ZPl/2
¢F1/2
2P172
2pP1/2
2P1/2
ePlse
P/
¢Plr2
2P1l/2
2P3/2
2F3/2
2p3r2
zr3fe2
2P3/2
2pP3/2
ek3r2
2P3r2
2P3/2
cP3s2
ép3ve
2P3/2

30572
451/2
4P172
4P3/2
«C372
46572
4¢5/2
4F71/2
258172
5P1/2
Lp372
6S1/2
3b5/2
45172
4P1/2
4P3/2
403/2
4L572
4F5/2
4FT7/72
58172
Y172
5p372
¢s1/2

E(TOT)

4F11

1123.9€92
113¢44336
‘1304.0286
130642869
12556705
1281.78C5
1267.7662
1317.212¢

4F12

=G9445546
£, 7098
9548940
1404 69C0
28364872
26440564
469, 8421
471.8245
41%.6£40
h4€E.75E4
452.7887
4R2.EE74
-8€.6C042
91344914
999.5%€5
104642155
1187.3612
1165.1118
137642277
1376.2327
1324,1759
1351.1284
135743734
13873754

4F13

«104244719
242739
92,5050
14C.2592
28749351
2977199
481.1931
48249126
42640420
457.G025
46342736
493.9€08
~71.9385
96945657
105€.€919
110841051
125443241
1265.2776
144R.0¢17
1444,€0486
139640564
142348547
143C, 2462
146C+ 9356

E(DHFS)

1267

1134.6323
1147.2882
1315.0256
1317.3580
126645543
1292.5923
1296.681¢%
1328.1412

1=68

~9G6,7731
7.6592
94,2348
139.,€956
282.7013
29343455
469.,3375
471.3918
416.C305
445,0608
452,1629
45243134
~7642870
2446867
1010,1405
1057.,2922
1198,7723
1210.€927
13£5.664¢8
1366404265
1335.8016
1362.¢£746
1368.9947
1369.0450

1269

-1044.,8589
1.1435
90.735¢
136,9857
287.0919
296.6535
48C.6499
4¥2,.438¢6
428,378¢C
42642070
462.6075
49343497
~60.9543
$81.5102
1069.942¢8
1119.9232
126644627
1277.6250
1460,5793
1402.3936
140644569
143L. 179y
la4ez.740¢8
147343669

As165

A= 166

A=169

. E(MAG)

E(RET)

Rx1,24379E=04 AoUs

2+50C29
2e288Y%4
2e11545
2+04142
2427535
233751
20264506
221032

-1.41201
=1e¢3916G9
=1435€33
=1+35835
-le38233
~14362€9
~1e39143
~ie37605

R=1424630E=04 AeUs

15.,80080
14659167
15,14436
14.67737
14.12725%
14, 08666
13.624b7
13,75409
134963064
14,04522
1396344
13,92174
2.£66279
2+852¢€0
3.47G78

2491756

2.51CER
2429GCE5
2+13C36
2,02734
2.26513
2032995
2425219
2419486

~1.74003
~1.,53375
~1le61417
~1.62143
=1:4647860
~1.51293
~1e45484
~1l.45564
-1.,48030
-1.46923
=1+49034
=1.47539
~1.55985
=1e47204
=1+56601
=1le5£448
-1.45127
~le43082
=1+39401
~1439402
~1.41901
~1.42985
=1.42830
~1e41422

R=1.25376E=04 AU,

16.674€5
15436133
15.94665
15.44E19
14.86796
14.82824
14.54523
14.47635
14.71865
14,77616
14.70663
14.64131
3.7¢553
2487330
3.52764
2493797
«5093¢
2.27990
2407243
2.00110
2424103
2.20912
2.22601
2416695

=-1.80425
=1.57876
~l.66268
-1'67042
~1451976
~1.55657
=1.49403
=1.49490
=1s,52040
~152953
=1.53064
~1.51496
~l.61244
=1.51185
~1.61015
=1.59798
~1ls4dY07
~le4eBll
~1442808
=1.42808
~1e45345
=1ls408%511
=le4€34]
~1444869

E(V=-P)

2+43094
24430¢€6
2.42812
2442805
2e4CHube
2442530
242633
2042142

2s4E22E
2432200
2eht256
2046201
244€134
244€107
2¢45038
2+45834
2042332
2445534
2e45092
2445130
2464315
244E26G8
2.6135¢C
2.62266
2.62218
Z2+£6219¢C
2+6191¢
2.6191¢C
2459414
2.61€l6
2061732
2461212

2.6¢€851
2»49200
2463623
2e646%1
2464626
2464599
2064313
2064308
ZebleeC
2635987
24064118
2463568
2.84914
267577
2481694
2082756
2:826¢E€
2.8265¢
242369
2482360
2+75079
2. 82344
282176
2481620

REPRODUCIBILITY OF THE
ORIGINAL PAGE Is POOR

30

E(H-VP)

-+ Qb0bO2
~ 000766
-1060727
~«000725
LXR¢2-160% 33
=~ 06CE34
-+000671
-+ 060552

~-e062522
-«05€320
-.061564
-«06186G6
-.061936
-e061G29
-.061855
-.061853
-e0¢1201
-.061751
-.061794
-+0061664
~-s 068289
=+0€4090
-e067333
- 067663
-«067702
-4 0&7L08
~a 067619
~:067617
-+066967
~-.067517
-+067556
-«067429

~a0669244
~e 064552
~.068165
-.008553
-+268601
-: 068594
~s 068512
-.0¢€8510
-s067788
~e0668397
’0065446
-e0066305
'-075928
~.071239
=.074851
~e075237
-e075283
-2 07527Y
=+075193
-+ 07519C

=e074404

—.O7537ﬂ
=.07512¢
“:0764965

E(SELF)

~14.12148
=1441214¢&
~1l4.12144
~14.12148
-24,12140
~l4,1214t
=l4.1214¢
-14,1214¢

~14.26200
=14.26200
«14,26200
=14.2620¢
~14.26200
~14,262C0
~14.26200
=14.,26200
~14.2620C0
~14.26200
=14.26200
-14426200
=14.99498
=16,99458
~14,99498
=14.99498
-14.59498
~l4.9G498
~14.9949¢€
-14.99498
~14.99498
-14.99498
~14.,99498
~14.99496

-15,082¢€5
=-15.08265
-~15.08265
=~1b.086265
-15.,08265
-15,0826%
=-15.08265
~15.06265%
=-15.08265
-15.08265
=15¢91046
~15.91046
~15.91046
=15.91046
-1%2.91046
-15.91046
~15.91046
=15.91046
~15,91046
~-15,91C4¢
~15.9104¢
~15.91046



FINAL

YTTERBIUM

2Pl/2
2rPi/2
2P1/2
zP1s2
érPl/2
2Pl/2
¢Plrs2
cPl4s2
eP1 /2
2P1s2
2Pi/2
2P3/72
cP3s2
2F3/2
2r3/2
2p3re
2r3/2
2P3s2
2p3/2
eP3se
r3re
ZP3r2
Z¢p3yse

STATE

451/2
4P17/s2
4P3/2
4D3/2
4L5/2
4F5/2
4F7/2
bs1/2
Sbl/se
5p3/2
65172
3D5/2
4Sl/2
4Flrs2
4P3/2
4L3/2
40972
4F572
4t 7./2
55172
“P1/2
“P3rs2
651172

LUTETTIUNM

2r1/2
cP1s/e
ePlr2
cP1/2
2P1/72
2rlte
2P1/2
¢P1s2
2prl1/2
éPl/e
ZpPl/2
cP1/2
éPs/2
ZpP3/2
2P3/2
¢pr3s2
cP3/2
2p3zs2
2P3/2
2pP3s2
2P3/2
2P3/2
2P3712
2pr3/2
2p3¢2

45172
4Pl/2
4P3/2
403472
40572
4F5/2
4F7/42
55172
SFl/2
5P3/2
sb3re2
€517/2
30572
451/2
4k1/2
4P3/2
403172
4ps5/2
4F5/2
4F7/2
v51/72
5F1/2
5p3/2
5p372
65172

HAFNIUM

2p112
2pl/e
2pP172
cblr2
eklrs2
ePls2
«Pl/e
2r1s2
2PL/e

45172
4Pl/2

372
40372
40572
48572
4FT/2
58172
5P1/2

E(TOT)

4F14

'4-4771
88,8613
13G.5%548
29243580
301.3772
492.68676
49441356
38,5876
40744199
473.9456
505.C333
=54.7C3C
102€&.6C23
1121.0132
1173.4C16
1324,751¢
1334,918¢C
1525.51¢2
152¢€¢.5502
1471.5¢€492
156042395
1b0¢.965C
1937.9723

5D1

~-21.%5335%
TG4L381
126.51¢87
2868881
296.£224
495.3619
497.1975
44344949
473.1¢L4
4814406E2
514.25€2
51640043
42,0897
1081.3442
117¢,3574
1232.9752
lage.8C€2
1399.958¢
1597.7642
15G9,614Y
154€.0571
1575.555
1584.,0942
1616,7173
161845137

sp2

-39.5824

59.4€80
11848405
28C.T€25
2914 76LC
48745236
£00.CC08
44F 6071
476.,0545

ECDHFS)

‘1=70 A=174

-§.6824

8649765
138,1974
291.493¢
" 3005513
4G2.1024
493.£176
437.8673°%
40646350
47342355
50443307
~43.0174
1G4le5435
113340134
1150403054
1337.6524
1348.0767
153846169
154044029
Laune7929
151343798
142042090
15Y1.200C

=71 A=175

~22+8250
7246195
124%.064C
2854408¢
£5549267
494,7524
49646327
44247190
47243047
450.6£86
513.549C
515.2858
=3246415
10v4.9189
11569.143¢C
124644053
1402,5883
1413.9735
1611.,9654
1613.9024
156041364
1589.5403
1598.1713
1630.8567
1632.6474

2=72 A=1&60

~40,9€60

5743071
117.2815
279.7218
293.7538
457.12562
49G.3E56
447.7614
475.1112

E(MAG)

E(RET)

Rel,2¢600E-04 AsU,

T 16.1616¢
1o.77969
164264928
15,63751
15459934
15.2644C
15422754
15447272
15.53226
15445602

15.39001

3.,8€154
2.882%3
3.57511
24947C8
2449603
2.25706
2.03197
1.96266
2420651
24270661
2418467
2e12621

-1.62278
-1.7101¢%
-1.71847
~1e¢55v47
-1,595909
“1-53193
-1l.532€2
~1le55924
~le5b854
~1.56969
~1.5%329
=1.6€469
-1.55036
~1+65306
-1.64021
-l.52541
-1,50396
=1446054
~1.46052
~1ls48742
~l.49883
~149667
“le4tlb2

R=1.26843E-04 A.U,

l6.9746¢2
17.,63741
17.06909
164420677
1643E543
16,06034
15.68667
l6.2592¢
l6.32784
16.24513
l6.1522¢9
16.17235C
3.91211
2.85864
3.56491
2492352
2.45152
2419637
l.95¢22
1,87964
2414985
2423003
2413358
2405481
206673

~1.6¢481
-1le 75633
~1.76504
-1.459720
-1e63932
~1.56739
-1.56840
-1,59809
~1460854
-1.609538
-1.58807
-1.59163
-1.70760
-1.58323
=le69112
-1467733
~1.55653
=1,53360
=le48690
-1l.4E€91
'1051708
~1.529%4%
=1e52784%
=1451001
-1451126

Rx1428039E~04 AeUe

17.63494
18453407
17.92644
17425175
17.20L4¢
16485654
laa77272
17.07750
1715605

~1.70647
-1.80225
~1481142
~1.63428
~1.8678%5
~1.66G1t7
~1.£0307
~1.63589
~1.£4758

E(V-P)

2467914
2.831861
2.84382
2+8431¢&
284290
2.83987
2.83982
2+8136G8
263036
24837E6
2.83200
3eLE94E
2e8E161
3.03446
340464¢
3.04576
3.04545
3,04242
3.064232
3.01355
3.03Y489
3.04030
3,03451

2.87530
3.04C62
3.05428
3,053¢4
3.,05327
3.05011
3.05006
3.01746
3.045¢1
3.04762
3.04031
3.04117
343C55¢C
3010245
3.26772
3.28132
3.26063
3.28026
3.27706
3.2769%
3.2445C
3,27283
3.27456
3.27326
3426815

3.08370
3,2¢2¢6
3.27611
34277465
3.277C9
3.2737¢
3.27371
3,23713
3e26872

31

E{H=VP)

~s071346
~-e 075365
-eJ75819
-eJ75672
~s 0758065
=.075775
-3 72773
-e 074574
-~ 075647
=:075704
= 075549
-.066310
-,0790482
-,0£3098
'-083548
-+0863603
- 083994
-s0b3504
~+083501
-~ 082704
-083375
~e0b3432
-,083277

-0 78746
-.083219
‘u053746
-.083413
-,0£83802
~,083706
-o053704
—-eUB2773
-+ 083546
~e0E3617
-.083589
-+083442
=e063517
-n057678
~e 052100
~+06G2675
~.062739
~-4042728
-.092630
-~ 062627
-,091701
=e052472
~«062542
=.062514

=.062367-.

-. 086791
=s091767
~e 062380
=e06245¢
°00924@7
-.042342
~+C52348
~.0%126%
~.052149

E(SELF)

’

~15.94138
~15.9413¢
-15.94138
~15.94138
~15.9413%
=15.9413¢
~15.94138
~15.9413¢%
~1lh.9413¢
~-15.,94138
-15.941338
-16.37362
~16.87362
~16.,87362
~16.87362
~1l6.87362
-16.87362
=16.87362
-16.87362
-16.87362
-16087362
-16.67362
-16.87362

-16.81986
-1l6.81986
~16.81986
~16.81986
~l6. 81586
~16.81986
-16.81986
~-16.,81986
~-16.81966
~16.81986
=1l6.615%86
~16.5198¢€
“17.66451
=17.,86491
~17.86491
~17.86491
-17.86491
-17.86491
~17.86491
~17.86491
~17.86491
=17.86451
~17.86461
=-17.86491
‘17:86491

~17.74179
~17.7417%
~17.74179
~17.74179
-17.74176
~17.7417%
-17.7417%
17474179
~17.7417%



FINAL

STATE

HAFNIUM

eprls2
2rl/2
¢Pl/2
Z2P3/2
éP3s/2
2Pasz
2P372
2F3/2
¢F372
¢P3/2
ir3/e2
2P3rs2
2rP2/2
¢P3/2
2P3/2
ZP312

5p3/2
50372
&S1/2
3pb/e
435172
4P17/2
4P372
4D3/2
4D /2
4F5/72
4¢712
£S1/2
EP1/2
5P372
50372
€S17/2

TANTALUN

2P1/2
2r1/s2
2pP1/2
2P1/2
2P1/2
¢ePls2
2P172
ZP1/2
ZP1/2
iPus2
2P1/2
eP1/2
er3rs2
2pP3/2
2r3r2
cf3/2
cP3r2
2pP3/2
¢P3s2
¢k3re
¢eP3s2
2p3s2
ep3s/s2
2P3s2
2pP372

45172
4P1/72
4P3/2

40372

40572
4F5/2
4F712
£5§1/2
£pP1s2
EF3/2
5C3/72
€S1/2
36572
45172
4Pl/2
4P3/2
40372
40572
4F512
4F7¢2
55172
£EPr12
5vr3/s2
50372
65172

TUNGSTEN

2P1/2
2r1zs2
ePlrs2
2P1/2
P12
epPl/2
ePls2
2r1/2
2P1/2
P12
¢P1/2
2P1/2
eP3/2
k372
2r3rs2
2r3f2

45172
4PLs2
4P272
40372
40572
4F572
4FT/2
55172
£P1s2
bP3/s2
50372
€S81/72
3bur2
45172
4P172
4r3/2

E(TOT)

502

48G,43263

52444847

227.1829

-33.Q1C6
113¢€.66935
1234.5562
129¢.7CS7
145€.,0€¢€9
146te2%86
1673.5757
1675.7626
162445496
1€54,8128
166543344
1700.311%
17C3.0€01

5D3

~58.5078
4344712
107.77480
27443322
26644588
493.8769
50204391
453.75¢8
434,9139
49743345
534.9825
38,¢718
~19.3787
1195.,2731
1296.0326
136240387
1526.9¢€0¢
1540,3635
1752.G¢€9
175545617
1707.0557
173¢.0170
1750.7€C20C
178841555
1791.8997

504

~7842233
2647256
96.0465
26742464
28C.6089
5013691
£04.,3383
458.7211
4905154
50542659
54944137
£5C.2¢33
-2.7012
125¢.95¢8
1360.6572
1431.8507

E{OHFS)

=72 A=180

4EE.4T7606

523.7099

52643964

-20.1€57
11511541
1248.,1736
131€C.0148
147047334
l4¢342193
168847096
1690.9975
1639,5363
166546919
160043162
171543596
1718.1GL¢

2273

~59.9791

41.1689
luea1187
27341650
28544162
455.1263
£01.7790
45248467
45248937
4%€.4150
53241470
537.8238

~5.2645
1210,6834
131045421
1377.2821
1542.5670C
155642550
1769.0826
1771, 7686
1723.0140
1753.854C
176€.€526
10441763
1507.6153

1=74 A=lE4

-79.8148
24,2472
5442544

26640010

27G.4€69

50Cs 5340

90346034

457.7170

405,3913

5042489

54444679

Lay.325C
12.3004%

127343469
1376.0838
1446.0599

A=181

E(MAG)

E(RET)

R=1,28039E~04 A.U.

17.06459
16496425
16.98542
3e95462
2482374
3.60641
288901
2439537
£+12298
1+656666
1.7820C
207605
217033
240832¢%
1.9792%
1.99220

-14648€3
-1e62465
~1462479
‘1;7%9&0
-1.61443
~1.727606
~1471289
~1.58562
~1le56132
-1l.51121
~1.51112
~1454457
-1.55495
=1.55556
-1.53722
-l.53861

R21,2627¢E=~04 A.U.

18.72706
16,47C1C
le.8199¢C
1€.111¢€4
12,06293
17.69401
17.6047¢
17.63C5¢
18.C194Yy
17.,9172¢
17.80860
17.83146
3.68488
2.77468
3.€60616
2.83674
24323E5
2.03310
1.76C61
l.66740
1.59269
2.0555C
197718
l.58729
1.90006

=1e74735
-1:&4700
-1.85715
-1e67031
=1.71773
~1.63544
~1,63664
~1.67266
'1068562
=1l.€86b54
~1466049
-1066465
-1.78917
=1l.64324
=1.7616Gy4
-1,74613
~1.61255
~1.58636
=1.53273
~1.53258
~1456966
=1+58565
~1.58288
~1+56160
-1.56324

R=1.28981E-04 A.U,

19.657¢81
2U.44601
19,75080
19,0078&3
18.9582¢C
184506297
lé.4651¢
16.61767
18.G1ld4l
18.,80538
18,64680
1heT71lC03

4400323

2.71C26

3459302

2+774¢€3

-1.78743
~1+689207
=1.90200
=1,7C506
~1475536
~1leb66756
~1.6€883
~1470765
~1.72239
-1.72323
=1e 69450
=le (5155
'lanbUZ
-1.664959
=1.79398
~1.77699

ElV=P)

34270E0
3.26946
3.26371
3455056
3433806
3451691
3.5323C
3.521€1
3e5312C
3.52706
3452774
3.46G125
3eb2262
3452489
3452354
345177y

3430575
3,45941
3451669
3.51630
3.51583
3.51237
3.,51230
3.,47130
3450645
3.504d93
3.5C756
3.5C112
3.82924
3.,59023
3.768375
3.8011%
3.8C04E
3.80002
3.75651
34750637
3.75555
3475067
3.76831z
3,79174
3.78533

3.541¢80
3.,7%12%
3.77099
3,77044
3.7696G1
3478631
347£616
3.72039
375945
347¢23¢€
3.7€¢096
3475367
hellbE?
3.8597%
4.0€903
4 0EBLS

32

E{H-VP)

~e062234
=,062206
~e0G2036
=.103606
=.09709C
~4102063
-.102674
-.102749
=el02737
~+162632
-e102628
~.101555
=+102439
~s1C2323
~+102495
~+102325

~4095540
-e101067
--101780
-+101372
-+1018658
=s101749%
~+101743
-+10G6503
~+101512
~.1C1616
-.101548
-¢101392
~e114656
-a107393
=e112917
~e113626
~¢113715
~+113702
~ell35nE
~.113583
~«112348
~e113357
-e11346G
~¢113432
~+113237

=+165039
-+111172
-+112G00
~-+112107
-¢112090
-«111971
~«111667
~s110542
~«lllovd
‘0111818
~-s11317%1
~e111569
~e126750
~«118663
_'12“792
~a125617

E(SELF}

=17.74179
1774179
=~17.74179
-18.9100¢
~18.91066
=-18.91066°
~18.51086
~18.910¢¢
~18.510&6
-~15.91086
~13.91086
-18,91086
~16491086
~13.91086
~18+,910k6
~18.91086

~18.71858
~18,.,71858
~18.71d56
~18.71456
~18.71856
~18.71856
~18.7185¢
~18.71658
~15.71385¢
~18.7185¢
~18.71858
-18.714950€
~20+02454
-20.02454
-20.02454
-20.024%4
=20+02454
-23.02454
-20.02454
-20.02454
-20+02454
-20402454
=20+02454
~20.02454%
‘20@0245&

=-19.71567
-19'71567
-19.71567
~19.715867
~19.71567
-19.,71567
~19.71267
~19.71267
~19.71567
—lq‘71567
=19.71b67
-19.715¢C7
-21.1698%
~21+16989
~21.1696%



FINAL

STATE

TUNGSTEN

2r3/2
2r3r2
2F3/2
éP3/r2
2P3/2
2P3/2
Zr3/2
¢k3/2
¢k3r2

40372
4D5/72
4Fb/2
“F7/2
£s1/s2
5P1rs2
SP3s2
IAVEY N
€S1/2

FHENIUM

2P112
2Pl/2
¢FL12
éPl/e
éFl/2
cPls2
2P1/2
éri/2
cpP1rs2
2P1/2
2pls2
2Pl/2
2F1/2
epP3r2
2pP3/2
p3re
2P3s2
k312
2P3/2
cP3r2
2P3/2
«P3/2
2p3/2
2P3/2
¢P3/2
2P3/2
eP3/2
cF3/2

451/2
4P17/2
4P3/2
4lk37s2
40572
4F5/72
4FT/2
58172
tP1/s2
5pP372
503/2
S0H/2
€51/72
303/2
3ps/2
45172
4P1/72
4pP37/2
40372
4Du72
4F5712
4F712
55172
5P1s2
5F3/2
sC3/72
50572
€51/2

OSMIUM

2Pl/2
2Pls2
2PLl/s2
eFl/2
¢rlr2
2Pl1/2
Zk1y2
2F1s12
2F1/2
ZPlr2
2P1/2
ZrPizs2
P32
eP3s2
2pP3/72
2P3/2
ir3se
cP3/s2
¢P3s2
2P372

4pPl7s2
4P3/2
4D3/2
40572
4F5/2
4r7/2
551/2
5p142
4P3/2
503rs2
50572
€S1/2
3c3/2
30572
4s1/2
4pls2
4P3/2
4G3r72
4D5/2
4F5/2

ECTOT)

5D4

1601,3€91
1€1€.037C
1635,9526
163E.9546
1793.,5293
182541161
lo6Ce1452
labCeCtZ8
1tR4,6879

505

‘98.8121
9.2725
83.6078
26C. 0671
27443761
502.7¢€81
505.9324
463,7947
497.4147
512.8140
556.3C31
557.€8118
56241486
'56-78&2
16.54E0
1322.1161
1426846212
152544739
1679.9(1%
169545447
1623.0564
1926.,256C
1884,3¢7¢
1617.7325
1933.,4308
157646956
167F.3143
1982.6034

506

~8.912¢

713767
25245585
267.€593
502.8943
50727C5
469.1273
504.6279
£20.6675
5676056
69,2033
5The4 b2
'301 CSIC

3048354
1391,0057
150C.9756
1583.2284
17624 €2CE3
177642424
201444095

E(DHFS)

=74

161746775
163245241
1853.C794
165041839
13104 4990
1841.9438
1357.0695
1897410082
19G2.003C

2=75

~1C0.5077
ce£301
8le9966€
25647290
27341479
5C1le8673
5C541392
462.7130
49641954
511.7171
55543057
556.8242
561.1389
~4243100
32.4938
133945450
144543248
152247107
16975556
171345995
1941.20612
194445715
150243559
1935.6101
165144463
199447925
19696.4383
2060.€973

1=76

~11.7503
69¢3174
251,999
26645170
50249000
50Le 3924
4679426
5G3.2911
51944636
96645111
Y6He 1194
97363757
’23A6735
55. 7556
1409.5C9¢
191843669
1601 526¢
17t1.3617
179843439
2033,7278

As184

A=187

A=160

E{MAG)

E(RET)

R21,26G81E=04 AeUos

2423585
le92501
1,63616
1533094
l.88692
2460268
1.87109
1e 77459
l.749636

~1.63665
~Le60BES
~1.55134%
=1.55113
=1456159
-1le60628
~1.£0604
~1e58326
~1le5€480

R21,29678E=04 A,U,

20.61288
21l+44923
20.70717
19.6271¢C
16.€7121
19.45387
19434775
19.72837
19.£3602
19.71465
19.58528
14453C72
19,£1034

5264425

4.0224¢

2e:4 147
3457754
2,70499
2014127
l.51203
1.50358
1.3927¢
177308
1.6C1l09
1475659
l.65108
1,62250
leb0362

'1.82681
=1462992
~1,94040
'1073279
-1478619
=1.69263
~1l.69398
=1l.736¢9
~l.75213
~1l.75324
=1.72179
~1s72685
-1.72691
~2+021490
=1,8645L0
-1.6G557
‘1.52565
~l,68C759
«1.66007
~1.63035
=1.56912
'1.55885
-1l.61282
-1.631¢8
~1.£2860
'1-ﬁ0367
~le60146
=1e6C513

Re1,30368E~04 AsUs

2244909C
21.69653
2G.88CT2
20.82171
20437797
20426341}
20.67103
2079332
2065776
20.51€6C5
20.5109¢%
204b4212
5.73283
44020848
2455602
3454844
2461047
24G2%C1
1.675%7
1.35177

~1.96516
~1.97626
=1.75752
~1.81419
~1e71461
~14716067
‘1-76219
-1.,77687
~1.78035
-1.74598
=1.75166
~1.75171

'2.0L511

~1.90065
-1.,71902%
=1.85496
-lebdb576
~1.s56077
~1.54926
~1.58366

E(V=P)

4.0t804
4,06753
4.0€3€5
4.0€37C
4403805
4407706
4,0799%
4.07854

4407147

3479300
4401932
4.04161
4e041CY
4404051
4403674
4.03660
3.98555
4.C2885
4.03227
4.03084
4.03070
4. 02301
4443063
4o 42840
4e14798
4¢ 37410
4e3563¢
436575
443651t
4039133
4.36116
4934023
4438351
4.38691
4e38547
4438532
44377606

4430457
4432971
4432924
4e32859
44324066
4032449
4.26771
431565
4431964
4.313821
4.318C6

" 443C958

4476243
4475978
4,45618
4,7005%
GaTehuY
447250C
4.72437
4472033

33

E(H=VP)

-e125719
=« 125704
=s125581
~e1255H76
-el24156
=+12530¢
~e125430
=e125402
-s12510b1

-+115353
-a122146
-,12310¢
-el2322%
-e.123211
-.123082
-«123077
~e121445
-e122753
~.122904
-e122877
-e122873
=a122¢€206
=+140060
~«134983
~s130987
-el137777
~o136734%
~el38453
~e13bE35
~.138702
~e138€96
=¢137069
~»138376
-+138526
-+138499
~e1368494
~e138248

-.134052
-.135164
-.135306
»+13528¢
-.135147
~4135141
~.133277
-.134761
-.134941
~ 134617
-.134912
~.134632
-.154537
-.154451
-.144452

. =e151968

‘0153075
-+153213
-.153192
~-+1953050

E(SELF)

-2l.1698%
~21416686
—21+16989
-21.16689
~21416989
=21e16989
~21.1698%
=2116989
~2141698%

~20. 77406
=20.77409
=20+ 774089
=20477409
-20.7740C%
-20.77409
~-20.77409
-20.77406
~20677409
-20077404G
=20.77409
=23.7740%
-20477409
~22.39184
=22+39144
-22.391 b4
~22.,39184%
=22.391E4%
-22.39184
-22439184
~22.391b4
-22+391E4
~22.39184
-22.391E4
~2243918%
=22.39184
-22439184
~22+39184

~21.85855
~21.85855
-21.85855
=21e¢85055
~-21.85859
~21485855
~21.85855
-21.85855
~21485855
~21.89855
=21.8585%
~21.8585%
~23.65340C
-23465340
=23,6534C
~23.65340
-23.6534¢
~23.6534¢C
-23155546
~23.65340



FINAL

STATE

CSHIULM

épas2
2r3/72
2P3/2
Zp3r2
2r2/2
2pr3/2
2pP3/2

“F7/2
55172
S5P1/s2
5P3/2
5372
5L5/72
€51/72

IRICIUM

2P1/2
cPl/s2
ePLs2
2F172
Zplsz2
¢P1/2
2P1/2
2P1l/2
2Fl/2
2Frl42
2rl/e2
2P372
Z2pP3/2
tP3/2
2pP312
¢p3s2
eP3/2
¢F3/2
2P31/2
2k3/2
2pP3/2
ZP372
ZF3/2
ZF3/2
2P3/2

4P1/2
4P3/2
40372
40572
4F5172
4F7/72
55172
bpPls2
ipP3/2
50372
50572
3C3s2
30572
4s1/2
4P1/2
4p3rs2
aL3/2
40572
4F5/2
4F7/2
551/2
5Pls2
5pP3/2
2D3rs2
505¢2

FLATINUM

ZpP1rs2
¢Pl/2
P12
cP1l/2
cPl/2
2Pli2
cPLs2
ZPl/2
2pP1/2
2Pl/2
2P1/72
2pP1/2
2P3/2
2p3rs2
2P3/2
2p3/2
2P372
2pP372
2e3re
2P3/2
eP3/2
ZP3/2
k372
¢r3i2
2F3/2

4P1/2
4P3/2
4€372
“Ls5 12
4F5/2
4F7/2
551/2
tp1/2
5p3/2
50372
5D5/2
€51/2
3P3/72
3b3s2
30572
451/2
4P1/2
4P3/2
4D372
40572
4F5/2
4afF7/2
551/2
bPl/e
“P3/2

ECTCT)

506

2017.8258
197946159
2015.1E6¢
«G3l.572¢C
£078.,2401
2079.9¢16
Z0EL L1606

509

=16.5160
6642434
25246612
26E.6E531
512.5964
51£.,0170
481,6785
519,3730
534.1413
5864.7¢£73
S5B5,6993
-10.,3€84
72.10G¢€2
1471.€715
1584,83€1
1£73,0C6G¢
1857.5623
1574,.976C
2117.9¢¢1
2121.4252
20E73486
2124.8078
2129.,9C24
219C.264C9
219145420

509 651

43,5601
46,0509
240.5302
257.7780
£0G.27t6
513, 0497
482,2657
52247169
536,1454
593,2603
5G4 ,88G9
55648631
-423,3583
G.7475
§7.2£€36
1544, 6666
166141521
175546225
1545.4142
1464,0t10
2214.5877
ZelP.3653
2168.9308
222841032
224448760

E(DHFS)

=706

2037.2638
19696.048¢
203441528
2CLCq 6852
2097, 4465
209941977
2104.3958

2277

-2245290
£440576
251.109¢
267.2193
Y11l.534¢%
515.0775
430, 4162
217.94064
532.6586
£8346003
H584,7425
549795
30,0711
14913200
160343299
169244442
1877.4815
189542006
213844753
2142.0624
2107+ €654
214449451
215042024
2210.687¢
2211.9682

1278 A=2]16)H

~4648131
46,6784
23848617C
25641939
508.0865
51149613
481.8957
22141367
537.7204
591. 9822
55345943
56645554
=407.4412
27.0877
11€.3205
1565.5335
16480.7512
177644240
196644896
198%.5121
2236.320C
2240.2693
221G.4617
224544352
2266438659

A=190

A=16G3

E(MAG)

E(RET)

R=1.30368E~-04 A.U,

l.23192
1.6363¢
1.78019
le€21s¢
1450490
le47484
1.51775

~1.58365
-1.63110
-1.65175
=l.64823
-1.621C2
=1.61850
~1.62233

R=1431050E=04 AJUo

23.57107
22.72839
214E58E5
21.80792
21+335€1
21421349
2164617
21.77712
21.63Ce0
21447982
2147554

50683226

4.04791

2447H7E

3.527u¢

2.5379¢C

1.52126
1452333
1420313
1.07505
150631
1.65658
148600
1.36C654
1.22920

=1e59469

~2+00654
'1.77620
=1.83651
=1.73063
~1.73225
-1.781E5
‘19?#940
-1.80123
=1. 76502
=1.770€0
-2.11171
~1.939¢1
=le74462
-1.88651
~-l.86621
-1.70349
~1.67C34
=1.60071
~-1.,6003%
~1.65108
‘1.67274
-1le66921
-1.63962
=1l.63732

Rz1+31501E=04 AsUe

24.69198
23.79357
22.89237
22482760
2243276%
22¢1G5189
22465745
2280252
22+ 64242
22447680
2247235
22450147
7+95261
5.8b8326
4.0091¢
2034413
3,45416
2345993
1.75584
1le36574
«Q94HL
sE5673
1631744
1e43352
1429606

~2.02489
-2+,03735
~1.79453
~1.85879
~1e74643
"1-74&15
=1.80142
~1.82023
-1.822°21
~1.78244
-1,78931
-1,78932
~2.76077
~2.14846
-1.%6771
-1.75978
~1.90759
-1.88603
-1,71522
=1.68005
~1.60608
~1+60569
~1.66018
~1.68357
=} 67982

E(V-P)

472014
46,6634
4,7114C
4,7153¢&
4e71362
4471376
4.,7C531

4.6C427
4.63258
4. 63219
4,62146
4. 6273%
4.6271t
Ge56476
©s61733
4eH21GT
4.62062
4a 62070
541134%
5411051
447ELGT
9,045¢81
540739¢%
5.07348
£.0727¢
£.06856
540€335
5.,006(LG
5.05862
506324
5.0€2C8
506194

4,9291%
4,9¢103
449¢071
44959491
4495561
4459554C
4.86563
4e94411
4494951
4454820
40 948C4
4.53926
Se4E989
5445504
Ye49LlbeE
513642
Se42117
5e4529C
5249245
bebb167
5e404125
9444701
5.37772
Yehdvbt
5e4412%

34

E(H=VP)

=¢153063
~s15115%
=e122667
-e152847
=s152821
~e15281¢
=:15253¢

-e146832
~e148117
~-.148281
~sl4E2086
~«14€109
-e148103
=+«14€0600
=ela7606
~el47081
~.147868
'.14756Q
~+170229

t=e170132

~+159032
-«16733%
~3168619
"lﬁ&775
~eltET5%
-.168c02
-.168594
-.1L6498
~s166163
=.168376
-.168363
-+148135¢

-+160880
~.162363
=«1€62552
~+162525
~e162366
-s1623238
=+159959
~:161845
~s182100
'0162085
-.162080
~21€1776
~e1B6567
“~e167572
~al87464
-+175150
~-.184324
~«lE5EQL
-.185983
'0165997

"=.189793

~aLEHT7 84
~s1b3391
~elbbei?
-, 1045531

E{SELF}

=23.65340
-23.65340
-23.65340
-23.65340
=23.65340
=23.65340
-23.6534¢C

~23.0207%
-23.02079
-23,02079
-23.02079
~23.02017%
-23.02079
~23.C2C79
-23.0207%9
=23,02079
-23.02075%
-23.02079
~25.01162
~25.01162
~25.,01162
=25.01162
=25.01162
~23.01162
-25401162
-25.401162
-25.01162
=25.01162
-25.01162
~25.01162
~25.01162
~25.01162

-24418237
~24.18237
~244182317
-24.18237
~24.18237
~24.18237
-24.18237
-24.16237
-24418237
=24.18237
-24.18237
=-2b,38246
~26438246
=26438249
-26+38249
-26.38268
~26+38249
~26+38249
~26.36249
=264¢38249
=26438249
-26+38249
=264 38249
~2le38246



FINAL

STATE

PLATINUM

eP3/2
2P3¢2
2P3/2

50372
s0s/2
6S1/2

GOLD

2P1/72
¢Pl/2
ZpPlrs2
2P1l/2
cfls2
Plrs2
ZP1/2
irl/2
2P1/2
¢Pl1/2
epP1/2
cPlys2
zP3r2
2k372
ZP3/2
2F3/72
2P372
¢F3s2
2P37/2
¢P3¢/2
¢p3rs2
2pP3/2
2p3/2
2P3/s2
zp3v2
2P3/2
2P3/2
eP3r2

4P1/2
4p3s2
4C3/72
405/2
4572
4F7/2
58172
5P1/2
5P372
50372
56572
65172
Ipr3/2
30372
30572
451172
4P1/2
4P3/2
qaL3/2
40572
48572
4r?7/2
“S1/2
YP1/2
LP3r2
5C3/2
L0572
£51/72

MERCURY

2Pls2
2Pl/s2
2P1/2
2Plzse
¢P1/2
2pP142
2P1rse
epPLI2
2P172
chl/s2
2pP1/s2
2rlr2
2pP3/2
2pP3rs2
2pP3r2
2P3/2
ér3/2
2P3/s2
¢P3/2
¢p3s2
ZPar2
2p3/s2
2¢3/2
¢P3/2
2P3/2
2r3/2

4P1/2
4P3/2
4L3/72
46572
4F5/2
4F7/2
£51/2
tP1/2
5pP3/2
su3irse
50572
€51/2
3p3/2
3D3/2
30572
451/2
4P1/2
4P372
40372
40572
4Fh/2
4FT12
£S142
5P1/2
5P3/2
5p3v2

E(TOT)

509 €51

2298.,7532
230C.4530
230544297

651

~63,6622
2547343
23244032
25C. 7967
506,589%2
514e(270
46E.59CE
53044405
547.6062
©05.,4095
607.11C2
612.9488
~404.1458
37,6506
L13Ce3E56
162643387
174601293
1b47.6301
2042.3584
206241669
c32C.2¢L8
2324.,4527
229¢.7129
2340.5005
2350.4303
241447393
2417.6076
242346004

652

-G€.8060
lés6836
21€.€703
23E,4319
505.2187
509.6524
48%.6046
$33.,2973
55244662
€13.¢5C7
£15.8753
62£.1376
=387.1CC5
64,C160
162.2366
1707.3C77
1e3C 5184

1536.1¢07 .

213G.14¢1
2l6C.3899
2426404988
2430.,5£33
2411.,0¢7%
2454.2812
2473.8687
2534,.9266

E(DHFS)

1278 A=1G)H

2320.3683
232241422

2327.0495

1279 A=1G7

-67.139%
33.1929
23045519
245.0817
5000 €951
512.E806
46744745
52347246
94640645
60440016
605.7148
6l1le5321
~367.2035
£6.0648
150.5782
164844453
176646204
1869, 4862
20€4.7066
c0b4.9231
2343.407C
2247.6457
23225491
2363.5189
230142430
243846645
244C. 7705
244045335

Z=80 A=2(0

=93.5955

14,0680
2166245
23645508
5C3.7632
5083557
49cB.1321
£3144043
550.7936
61242937
614,3329
623.5721
~368.5267

83, 469¢C
183.6248
173C.7G1%
1852.501¢9
1962.4541
216248075
218444594
2450.5011
245541442
2435, 2559
247542292
2498.0292
255492237

E(MAG)

E(RET)

R=1.21501E~04 AesUs

1,16087
1.12389
1.16559

‘1069787
°1u64486
'1-6“873

R=1431949E=~04 AU,

25.85426
24089752
23495287
23458505
23.35534
23.21434
2372470
23.806245%
23.,€8790
23.50903
23.50419
23453446
8.07586
5463026
3,9£576
2019597
3.37327
2.25144
1457873
1.10647
« 77333
t2942
1.11428
1.29511
1.06G94
« 94525

« 90437

e 94741

-2.,05008
=2.06325
~1.80826
-1.87560
=-1.75680
~1e758¢€8
~1.81565
-1363563
~1.83829
~1e79483
~1.60243
~1l.802438
~2.85380
-2418472
-1,99535
~1s77374
~1.62758
=1.90473
~1.72554
~leb8t4]
-1.€0989
=1+60945
-1-56766
-1e6G258
-1.680864
=1l.65412
~1.65073
=1e065474

Pele32616E=04 AeUs

27.C6137
25484239
2%, 07174
24497737
24442623
24.27446
2447919¢
244956545
2477406
24.57917
24457343
24.60819
70332C¢
5.58699
3:60411
2.080E1
3425731
1.86298
1.37142
$92793
sHabuTl
135704
87211
1.07104
84744
WEHG G

'2.02950
-2.02302
-1482179
~1.89123
~le76514
=1476794
=1l.82739
~1.84880
-1.85165
-1.,80380
=1.81243
=-1,81229
~2.64257
-2+21375
=2403046
‘1.512&0
-1.£5844
-1485224
-1.72b09
=1.69177
~1.6068006
=1,60740
~1.654485
~1.69057
=1.65267

E(V=P)

5443990
5443973
5+431C1

5.2727¢
20303€E
5430841
503C754
5.3C3C3
£.302¢1
5022597
5429203
5.2662C
5425495
5429477
5.28523
9489572
5490145
$5.8974%
551356
5.82071
5.65041
5.856C3
5485517
585054
5.85027
5.77364
LeB837¢€L
5084341
5.84253
584233
5.83282

564048
5.680¢t1
S5.6EQE7
5.67970
567499
5e67473
be5b952
5.6€021
5:66747
5.665491
S5¢6€5 68
5¢653€5
6033221
6433857
6e33478
9491518
€425030
6029044
6.25013
€.28919
6e2t4533
€.28404
6419505
€e26909
te27651
€427533

35

E(H=VP)

-~ 185515
-+185509
-e145207

~+176021
-e177731
-e177947
-«177918
-e177746
-.177735
-.175C18
“el77141
=a177444
-0177432
-s177426
=e177047
~+20%316
-e206441
-.206320
~e162672
-.202791
’.204“93
=.204702
=s2G4673
=s 204498
-.2‘./[11'66
-¢201774
~«20G3897
~+2041699
‘-204166
=+204170b
~+203841

=e162488
-el44457
~+1G94704
~s1G4570
~e194487
=e1%94476
=s19138¢6
-.193781
-¢194140
~e194126
~e194117
=e1593680
~+225863
~s22712¢C
~e226965
~«211E71
-e.223020C
~e224980
-4225219
~e225186
-e2249%¢

T =,224985

-.221963
-422429%6
~e224652
-2 224639

E(SELF)

-26438246%
=2643b249
-26.382%G

~25.4237¢
~25.42376
-29.42376
~25442376
~2544237¢
-25.4237¢
~25.,42376
~25,42376
~25.42376
~25.4237¢
~25.42376
~29.42376
~27.65472
-27485472
~27.85472
“27.65472
=27856472
-27.85472
-27.85472
-27.85472
=27.85472
~27.85472
~27¢85472
~27485472
~27.8%472
~27.85472
~27.85472
~27:85472

-26469011
~26.69011
=26469011
'26-69011
-26469011
~26469011
~26+,69011
=264.69011
-26.69011
-26469011
-26+69011
-26:69011
-29+30564
-29436964
~2936964
-29.36964
=29.36G64
~29.304964
~29+36904%
-29. 36964
~29.36964
~29436964
~29.369¢4
~29+36984
-29.36964
~29+36964



FINAL

STATE

FERCURY

2P3/2
2P3172

5C5/2
6S1/2

THALLLIUM

2P172
2pPl/72
2F17s2
2pP1/2
2pPlvs2
2P1s2
éPl7s2
2F1/72
epl/2
P172
cPl/2
¢Pl/2
eb3/2
ZP372
2pzr2
¢P342
2pr3/2
ZP3/2
cP3/2
2P3/2
2P3/2
2pP3/2
2P342
Zr3/2
2pP3/2
tP3/s2
cP3/2
cPase
2P3rs2

LEAD

2P1/2
zP1/2
«P1r2
ZpPl¢s2
2rlv2
2P1/2
2Fl/2
2Plys2
ePlrs2
2P1s2
ZPls2
épls2
zp3/2
2p31r2
2rP37s2
2pP3/2
2P3/2
2P3se2
2P3/2
2P3/2
ZP1/2
2P3/2
2P3/2
ZF3r2
zP3r2
ep342

4P3/2
4D3/2
40572
4F5/2
4F7/2
£s1/2
5pl/2
5p31/72
5L372
50572
¢strse2
6P1/2
3P3/2
30372
30572
45172
4P1/2
4P3/2
40372
40572
4F5/2
4F7/2
55172
sk1/2
5¢372
5C372
50572
€S1/2
&P1/2

4P3/2
40372
40572
4F572
4F742
55172
5Pl/2
5pP3/2
50372
L0572
€s1/2
6P1/2
3P3rse
30372
30572
48172
4P1/2
4P3/72
40372
4D572
4F5/72
4F712
58172
LPl/2
Yk3/2
503/2

6FP2

ECTCT)

652

2537.1126
254643285

&Pl

-4.0222
203,1538
22444063
496,7¢92
£03,6406
48944657
34,7550
55640655
620,877¢
£23,4522
03544461
6424084

-367.0557

9248559
16€.eEEE

1791, 6670

161€.24¢3

2034,7127

2236,6309

226245527

2535.8353

2540,7535

252649731

257145660

2593, 6560

2658.1497

266C.5C85

267248568

2679.7770

-25,.,2107
187.1639
210.0278
491.9685
497.30C%
489.2120
$364337¢
£6C. 0282
62€4270¢
631.4301
€4€.1760
65542513
~342.9633
125.7852
23548480
Jv8C.9E35
2010.93804
2135.,7097
2345.5G44
237043677
2651.1467
2656.5282
Z6ataBal4
c695.6522
2716.7€5¢0
2787.6670

=30

1282

E(DHFS)

256144380
257046206

1=b61 A=20

-6.8232
200, 5428
22¢¢370F
4G67,1867C
5C2.2233
487,€643
23247447
954.2162
619.187¢€
€21, 7800
623.7981
£40.€881

~347,2763

113.5547
219.565¢
lEl645101
1641.,5712
2059,4303
2264.G257
226841197
2561.7126
2560.8008
2552.¢€298
259743782
2619.2825
264 3.9039
268607125
2076.661¢
270545191

-26.2228
lu4,7923
207.8127
450.2316
49547393
487.2332
234.0972
554,0113
62644257
629.6049
64443192
653.3675
~32149465
147.7509
2594910¢C
1907.24972
2035,6563
21¢l.9118
2372, 5877
2397.4134%
267545606
268441241
2676.0186
272ce 2491
274649197
281449561

A=200

A=2(8

E(RET)

R=1,32616E~C4 A.U,

~1e64877
=1.65323

R=1.33712E-04 A.U,

=2.03701
=1482763
~1.90085
=1.760b82
=1477070
-1,83389
-l.85681
-1.85994
=-1.80771
~1.8175%2
=1le61744
-1,81916
~24676C3
-2423823
=2.04674
=~1.81653
=1+60347
-1.85322
~1.72517
~1.68684
-1.59643
~le59768
-1.6€213
=1.69095
~1.68630
-1.64535
=-1e64CES
=1464603
~1464839

R=1.34361E=-04 AoU.

-2404612
~1.82844
=1.90569
~1.76636
-1 76835
~1463539
-1.85981
-1.86324%
=1.80643
-1.81745
~1.81725
=-1.81962
~270446
~2.25803
~2.05799
-1,815C0
-1450310
=-l.b4843
~1.71651
=1.67609
-l.58281
-1.58196
=-1.65037
=1l.686125
=1.67623
~1.63209

E(V=-P)

627508
6426306

607444
€. 07441
6407335
6.06840
6.0€812
5467376
Ee 05164
6.0¢008
€.05849
6.05823
604340
6.C5386
6479691
6.803G6
£479982
6435060
€. 7C744
6475253
te75231
6475126
6.7401E
6o 74585
€et5173
be 724957
673797
te73634
Ee730606
€.721706
E.73174

6.49382
€e463691
Eab 4278
6e6ETHT
66486727
6.3829¢C
6e4ElO]
6.47839
6047675
Ee4T04¢C
6645557
beo7i4b
726460
7.30C250
Te29614
t.81272
7419709
Te 24771
1424759
Te24644
7424111
7424075
7e130ct
Te22232
742320¢
T7.2303¢8

36

ELH=VP)

~e224629
~e224194

~s212486
~-¢212770
~e212732
-«212535
~¢212523
-+2C5019
=-+214713
-.212140
-«212130
-e212120
~e211585
-e211934
~e26405210
-e249613
-e244462
-e232738
~e245010
~e247263
-e247535
-e247498
~a2647294
~e247281
-«243787
-e240480
~22469C0
246693
~e 246883
~e246348
~+246698

~+231998
~.232319
-e232217
-s232CH5
~e232052
-+ 220086
~«221112
-.23161¢8
~a231612
~«231601
~¢220953
~¢231376
-n272594
=274150
=+27398%
~e2L 5497
~.268990
~e271578
'1271637
=+271845

“ 271627 °

-.271b12
- 267657
-e270682
‘0271156
—-271178

E(SELF)

=29.36964
~28.36964

.

-28.,03101
~28.03101
=28,03101
-28.03101
~28.03101
~28.,03101
~28.03101
~28,03101
~28.03101
~243.,03101
-28+03101
-24,03101
~30.99333
-30.,99333
~30.99333
-30.99333
-30.99333
-30.59333
=30.99333
=30.99333
~30,99333
-30.99333
~30.99333
-30.5v333
~30.99333
=30,99333
~30.99333
=-30.99333
~30.%9333

~23+41693
=29441693
~29+41693
‘29.41693
~£9441693
~29.41693
~29+410693
~29.41693
~29441693
=29.51693
-29441663
=294416493
~32.68126&
~-32.66128
=32.68128
-32.86412¢
~-32.68128
-32.68128
-32.t612¢%
-3246812b
~32.65128
~32.68128
~32.65128
~32.,6612¢&
~32.68128




FINAL STATE

LEAD e6P2

2P3/2 50%/2
2P3/2 651172
2P3/2 6P1/2

BISMUTH

2P1/2 4P3/2
ZF1I2 403742
2Pl1/2 4D5/2
P12 4F5/72
2PLI2 4FT/2
iPlr2 551/2
2P1/2 5PL/2
2P1/2 5P3/2
2112 5D3/2
2P142 50572
2P1/2 €51/2
2P1/2 €P1/2
2P1/2 €P3/2
2P3/2 3P3/2
2P3/2 303/2
2P3/2 30572
2P3/2 45172
2P3/2 4P1/2
2P3/2 4P3/2
2312 403/2
2P3/2 4D5/2
2P3/2 4F512
2P312 4F7/2
1P3/2 55172
2p3/2 £P1/2
2P3/2 5P3/2
2p3/2 503/2
2P312 50572
2P3/2 65172
2F372 €PL/2
2P3/2 6P3/2

POLONIUM

2P1/2 4P3/2
2P1/2 4D3/2
2P172 405172
cPl/2 4F¥5/2
2P1/2 4FT/2
cFl/2 551/2
éPL/2 5P1/2
¢Pl/2 5P3/2
ZP1/2 5C3/2
2Pli2 50512
¢P1/2 €51/2
¢P1/2 €Pl/2
2P1/2 6P3/2
2P3/2 3P3/2
2P3/2 3C372
2372 30b/2
2P3/2 45172
ZPII2 4P1/2
2P3/2 4P3/2
2P3/2 4D3/2
2P3/2 4D5/2
2P3/2 4F5/72
2P3/2 &F7/2

E(TOT)

2791.0261
2680547094
281447476

6P3

~4E.1861
16645497
19440145
483.5719
489,3645
4u7.6367
536.8189
56248624
636442180
6383524
656.4264
66741359
66946635
=315.G766
161.7655
27¢+1251
1674,117¢8
2107.59¢¢
2241.0¢€44
245646274
24¢2.6511
27731.CC2¢
277648524
27755409
262444044
285048947
29Y22.44¢13
292642263
2946442340
295449073
2495744843

6P4

~71.6783
151, 4404
177.6222
4T4,8C€62
481.C934
48642519
53745373
5660895
641, 7652
645.6868
6671266
6793312
08245C32
=-284.4385
20243387
32542770
2072+6421
£205.705¢
235243789
2573.26%2
2601.0304
289649626
2903,3104

EC(DHFS)

I=82 A=208

281843740
2833.,0095
284240186

2=83 A=209

=5144357
Llc6.9313
191.5542
481.,6532
467.6341
455, 4760
53443662
5€0.6529
63247931
63643501
65443908
665.0679
6E7,621¢
=293.6146
185.C523
303460748
2001.9818
213347657
226848118
24L4,7702
251142772
2%00.,0158
24906.0605
26804.3217
2852.86675
287946352
2951.3673
295541761
2973. 1356
298347733
298643803

I=84 A=20§

-7541793
1485920
174.9837
47246545
47941825
483.8921
53446581
5E346745
€39, 5487
64344985
66449104
677.0669
660.2691
-260. 6814
22740223
39242551
210241391
223744032
23t1.7540
2603,0447
2631,3201
2927465817
2934,212§

E(MAG)

E(RET)

R=1,34361E=-04 AJU.

« 00442
07129
«06195

=1.62694%
-1.63260
=1.63574

R=1434576E~04 A.U,

294456795
28,61065
20443509
27.85199
27.666CH
28.27624
28450530
28.25520
28401067
28.00C73
2E8.,05272
28407434
2B+04E04
7.27922
5489476
3.49482
1.36181
2474610
1.05481
«52367
-+(C0085
- 43083
~e67521
‘-06591
+19398
~e09745
~e 29078
-e36003
~+28634
~e26068
~425204

~2.,04939
-1.82319
=1050459
~1.757¢1
~le75987
~1.83063
~1.856€0
~1,86065
-1.75897
-1.81137
~1.81105
-1.81379
=1l.81452
~2472803
=-2.27308
~2+06441
~1.80866
-1.89725
~-1483803
~1470214
=1.65962
-1-56135
=1,56040
~1les63285
=1+66577
~1.65044
=-1461250
-1.60709
=1.61357
=1s61716
~1.61675

R=1434576E=04% A.Us

30,76628
2987ET0
29475592
29.08G07
28488177
294520821
29477538
29+50312
29423950
29422856
29428495
29431028
29.27591
7.21213
He816G2
3430509
1.06458
2052352
272157
«177¢C
-.37537
~«88017
-1.C08719

=2.04470
=-1.81176
-1.89753
~1e74305
=~1le74518
-1l.82051
-1.84787
~1¢85215
-1,78531
~1479919
~1.7%9872
~1460182
~148B02¢E5
~2474575
-2428251
~24065CH
~1479641
~1.88521
=1.82109
-]1.68124%
~leb63658
~1.53319
-1s532C8

E(V=-P)

7423006
7.21320
7.22503

6094042
654063
6492941
6493364
6693362
6e81832
6eGl254
6e92383
6692214
6692182
6€49C205
6091606
6.91708
T7.82838
T.E836EC
7.832C0
743C154
Te72144
Te?7823
777823
Te77696
777137
777097
T.65599
7¢7501%
T.7¢139
Te7596%
7.75932
7.73958
Te75356
Te75458

7441615
T+41653
Te4l517
740545
7¢40911
Te2t1€3
T+38524
736826
7435657
7.360618
7437325
T«38972
7359101
840014
€¢40943
be4lhle
783763
Be2b31¢
Bedhtt3
be34695
8434556
Be339¢9
8.3392%

37

E(H=-VP)

~s271166
=e270520
=¢270942

~+253084
-e253446
-e253401
-+253173
~2253159
-a24E677
~252070
-|252667
~9252606¢
=e2£2654
-4251679
-e252389
~2252447
-e296177
-+300510
~¢30G726
-e2860296
~e295119
-.298088
=e298435b
-e256391
~e256157
-e268140
~e2G3672
=e297064
=e297658
~¢297656
-.297642
'oquabﬁ
—e26G7378
~e297435

~e275874
~e276285
=.276233
-+ 275989
=a 275974
=e270917
~e274713
~e275415
-e275424
~-,275408
=s274488
“e275100
'-275174
~e328166
=-¢330093
~+329839
-+ 307328
-03235v97
~4326999
=+327139%5
~e327342
-2327090
-«327071

E(SELF)

.

~32.,68128
-32.681268
~32.,68128

-30.85625
-30.85¢€25
=30,85625
~30.55625
=-30.85625
=30.65025
~30.85625
=30.65625
-30.85629
=30.85625
-30.85625
=30.865625
-30.85625
=344.4443¢
~3444443¢
=344644436
=34e k4436€
~34444430
=34,4443¢
=34.44436
~34,44436
=34,44436
=3444443¢
=34.,44430
~34e44436
-34.44436
=3444443¢
~34444436
=34.444%36
=344 44436€
~34.44436

~32,35882
~32.35882
-32.35862
~32.35882
=-32,35882
=32.35882
=32+.32882
-32.,35882
~32.35882
~32+35862
»32.35882
=32435882 .
-32.358682
~36629543
~36.29543
=36429543
~36429543
~36¢29543
=36.29543
~364295943
~36429543
‘3&029553
~36,29543



FINAL STATE

POLONIUN

2P3/72 E517s2
2P3/2 5P1/2
2P3/2 5pP3/2
2P3/2 5C3/2
2P3/2 5L5/2
éP342 65172
2P3/2 €Plv2
2P3/2 €F342

ASTATINE

2P1/2 4P3/2
2P112 «h3/2
2P1s2 40572
2P1/2 4i5/2
cPl/2 4FT/2
2P172 951172
ZPls2 5PL/2
ePls2 :P3/2
2pP1s2 203/2
2P1/2 5C5/2
2P1/2 €S1/2
2P1/2 6P1/2
ZPl/2 6P3/2
2P3/2 3P3/2
2¢P3/2 303rs2
2P3/2 3D5/2
¢P3/2 45172
2P372 4F1/2
2P3/2 4P3/2
éP3s2 40372
2P3/2 405/2
2P3/2 4F572
2P3/72 4F7T12
2P3/2 5s51/2
¢P3/72 5P1/2
2P3/2 5P3vs2
éP3/2 5b3¢2
éP3rz2 05142
2P3/2 €51s2
2P3/2 ¢PL/2
2P3/2 €P3/2

RADCM

2P1/2 4P3/2
2P1/42 40342
ZPl/2 4D5/2
2P1/2 4F5/2
2P1/2 AFT/2
2P1/s2 581/2
2P1/72 5Ply/2
2P1/2 &P372
2P1l/2 5D37r2
2Pl/2 50572
2P1/s2 65172
2P172 €P1/2
2P1/2 €P3/2
2P3/2 3P3/2
2P3s2 3D3/2
2P3/2 30572
¢r3/2 45172
¢P3/2 4Fl/2

E(TOT)

6P4

2906,9166
2659.8€862
2688.,890C7
306441701
306€8.,3278
3089,7016
3101.64€9
3105.0793

6P5

-95,€6308
132,.,65205
16049062
465,7328
47245494
484,4477
537.6758
269.1107
bhE.5032
65248562
677.8403
6G1.8519
695.6049
=24t 42079
24746661
377.6569
2176.£884
€317.5885
2470.,0056
269642¢€35
272548594
302G.384¢€
303¢€42579
304E.€420
3101.7225
3133,4489
321244201
3217.019¢
324149298
3255.8929
325647103

6P6

~121+0851
112,9471
142.8367
45543100
46246804
481.7977
937.4C01
57147340
6564,8272
659.633¢
68842025
703.9541
10666276
«207.45¢6
2975567
434.518€9
226640898
243Ce 46863

E(DHFS)

2284

293943747
298945794
3019,3010
309447374
309849665
3120.2894
313243948
3135,6601

E{NAG)

-o 44420
=s161t6
=e47689
-e68523
--76267
~e 68278
-e65266
-,68907

E{RET)

A=209 Rely34576E=04 AsUs

-1,60884
~le64382
-1.63817
~1458703
~1458059
-1.58763
~1.59173
~1e59140

2585 As210 PR=1,34790E~04 A.Ue

~5G.4144
129.8107
158,0217
46343980
4704286
481.€608
53449411
5664624
64640669
65Ce 44813
675.396%4
689.3627
693.1516
=2224,9955
273.8086
40642023
2208.0872
2346, 8794
2501,C770
2727,7480
2757.6821
3061.8336
3068,9263
308048496
3133.5521
31€5.6028
324447408
3249.4195
3274.27061
328641898
329240485

32.11108
31.19347
31,0629C
30435356
30414209
30.82221
31.08958
30479373
30.51143
30449678
3055943
30.59010
30.55367

7411407

570770

3.,08313

073265
2426770

35065
~+2C605
~e 78661
-1.31886
~1.53897
~-+86304
-e55711
=+90153
~1.12134
~1.2072¢8
=141207¢
-1.0B4b4
~1l.12819

=2.03771
-1.79396
~1,88423
-1e72184
~1.72399
~1,80353
-1l.83227
~1.83702
-1,76492
-1,78028
-1,77963
~1.78325
-1, 78436
~2e75716
~2.28601
=2.05966
-1.77797
=-1.86632
=1.,79727
-1.65349
=1,60662
~1s49787
~1.4650668
'1-57766
=1,61471
~1,60871
~1.55393
~1le54672
=1095437
=1.55913
~1.55869

1=86 A=222 Re1.37310E-04 Aol

-125.18935
109.5384
13,6631
45247159
46043128
47849476
53441715
LbdeBlb4
65241343
65649715
66545042
701.2035
705+6182

~180.7706
325.,2107
464. 6857

2319.0570

246144093

33.50404
32,55540
32,4183
31.67274
31444902
32416313
32.45239
32413266
31.83002
31.81703
31.88C97
31.91629
31e57437
h,98455
5.57081
2.820646
036362
1.97971

~2+02183
~1,76904
=1.86401
=1.69343
=1.69579
-1, 77962
-1.80980
-1.81531
~1.73753
=~1.75470
~1.75363
=1.75765
-1.75899
-2.76208
=-2,28331
~2.04761
~1.75270
=1,84060

ELV-P)

8.21237
6431574
8,32869
832694
8432655
8+30366
8432011
8,32137

7.52214
Te922¢6
7.92116
7.51517
74914¢t1
Te77462
T.88802
7.90298
7¢9C125
7.90085
Te87441
7486343
7.8%516
901220
9402255

9.01663.

8440483
ke BESLE
895582
8465577
He95424
8,494810
Be947€0
8480767
4092120
8.93610
8493432
8493388
6.90751
8.92652
be92822

Be45579
B.45650
6445485
8444859
B8e44817
8429402
8.41811
8e43526
€443348
8443308
844G277
8442465
8s.420t1
Fe66269
9.67398
9. 667E6C
§+CCG139
9452259

38

E(H=~VP)

-¢322031
-e325827
=+326526
-+326531
~e326515
-e325598
-e326206
-s3206282

~-¢300482
-+300944
-+300886
~+300625
=.300608
~e294916
-e299159
-e26G9982
~e269999
-¢266982
~+258899
~e26G5618
-e299717
-¢359758
‘-361902
-o3ﬁlb68
-+336773
-¢354613
=e358507
~+358953
~¢356893
-~e358624
-.358602
~«352931
-+357172
'0357992
~.358006
~e357987
~s356907
-e357626
~e357724

~+326965
‘0327485
=e327420
~e327142
-e327122
-¢320727
~+325457
~e3264%21
~-23264406
-+326429
-+325166C
=+326002
~+326128
=-+364102
~¢3906476
-s366219
'0368772
~¢3E6311

E(SELF)

.

~36429543
~36429543

=36429543

~36429543
-36.29543
=36429543
<36¢29543
=36429543

-33.491146
-33.91146
-33.91146
~33,91146
~33,91146
«33,91146
=33.91146
«33.91146
~33.91146
-33,91146
«33,91146
=33.91146
~33,91146
-38,22179
-38422179
-38.22179
-38.22179
~35422176
=38.22179
-38,22179
-38.22179
~38.22176
~-38.22119
-36.22179
~38.22179
-38,22179
-38,221179
~38,22179
-38.22179
-38,22176
-38.22179

~35.50667
~354%0667
=35450667
-35.50667
=35450667
~35,50667
~35.50667
~35.50667
=35450667
=35.50667
~35.50667
~35.50667
'35050667
~40,21704
~40421704
=40.21704
~50.21704
~40,21704



FINAL

STATE

RADGN

¢P3/2
2P3/2
2P3/2
2P3/2
2P3/2
¢P3r2
irP3/2
iP3/2
2F3142
2pP372
2F342
2P3/2
2P3/2

4pP3/2
403/2
40572
4F5/2
4FT/2
55142
5pP1/2
£p3/72
5C3/2
505172
eslz/2
6P1/2
6F372

FRANCILM

2Pl/2
2P1/2
¢Pl/2
2rl12
2P1/2
erlis2
2P1/2
2PL/2
2PY/2
¢Fle2
éPlys2
zhl1/2
2Pl/2
2PLl/2
ip3/2
2P3/2
2P312
2P3/2
2P3/2
2P31/72
2p37/2
2P3/2
2F3/2
2r3/e
ér3/e2
ep3/2
eP3/s2
2pP372
2pP3/2
2P3/2
2P3/2
ep3se
2pP3rs2

4P3/2
4D3/s2
405/2
“4F5/2
4FT/2
58172
5P172

sp3s2’

50372
vD5/2
65172
6bPl/r2
6P3/2
75172
3pP3/2
30372
20572
45172
4P1/2
4p3/2
403/2
4D5/2
4F51712
4¥7/2
55172
5p172
tp3/n
sp3/2
5D5/2
65172
¢PL/2
€P3/2
75172

RADIUM

erls2
eplrs2
2pP1/2
2pP1/2
2P1/2
cPli2
2P1/2
2PL/2
2rii2
eplr2
2rir2

4P3/2
40372
4G51/2
4F5/2
AFT/72
55172
5p172
5pP3/2
s03s2
50572
€51/72

E(TOT)

6P6

2592.,1799
28264.8576
285643772
3167.5C50
317449335
3194,5752
325C404€1
3284,6600
3367.3037
337243751
340048648
34164563¢C
34213069

751

~151,0161
88.5006
120.,4C355
44C.5294
44t44E61
47,1814
53249712
57C.262¢
657.0545
66244307
695.8¢E41
71342527
71¢.0913
734,13¢61
~165.4719
348.8116
493,2333
2397.56¢E4
254546975
271643509
2956.4536€
299C.0C¢84
3308.73¢86
3316.7€24
3344,0090
340144185
3439,2453
352545624
3431.2177
356445695
3581.89062
3587.81¢€0
3602.8313

7s2

-18242537
6247608
9648144

42445962
433,18C5
467.6948
527.7087
56€,4190
65848913
66448781
703.4€717

E{DHFS)

1286 As=222

2626,0142
265841137
289042004
3201.7749
32C5+4364
3228.6002
3283.6613
331846242
3401.4450
3406.6038
3435,0373
3450.€783
3455,4697

1287

~155,4739
8447625
116.9162
437.6469
44548446
472.0398
529.4185
56740452
654.0789
6£9.4891
652.68867
71042126
71640999
731.163C
-137.1532
37€.0532
52541041
2432,38936
257843734
2754,0336
299145660
3025:718¢
3344,9151
3353.1671
3379.,9337
343646022
3475.1084
35€1.€132
35€7.3649
36C0,6588
3617.9174
3623.8934
3638.9246

1=88

=157.0948
5E€.6695
9249764
421.3948
30,2314
46442300
523,7981
564,8705
655,6003
6616239
700.1995

A=223

A=226

E(MAG)

 ECRET)

Re1¢37310E=04 Aels

- 06104
=+ 63025
=14245C9
~1.759%63
=2+,03371
.. =l.32299
'099117
=1.36460
~1.5986586
~leti93243
=1.€00C2
~1e55651
-1.€0842

=1.76589
=1461820
~=1.56906
-1.454565
=1l.45351
=~1.53899
=1.57829
~1.,571¢5
~1.51329
=1.50535
-1.51363
=1.51896
~1.51852

R=1,37516E~04 A.Ue

34.95303
33.97305
23,82584
33.C4u22
32.8080¢4
33455607
33487117
33452306
33.,19956
33,1847¢
. 33.25283
33429549
33.24603
334227665
6682111
5.40260
2.5348¢
-e04107
l.6586¢&
’051332
-1,094¢2
-1.74217
~2.322861
~2:57064
~1.82386
~1.4670C
~1.87162
~2412016
~2422463
~2212465
=2+07490
-2+13403
-2414927

=2400043
-1.73850
'1083831
=1le65931
=1le66165
-1.75018
-1.78172
~1s 78747
~1.70388
~1e722¢8
=1la72111,
~1a72565
‘1072741
=1.72076
~2476082
~2427499
=2.02978
~1.72173
=1.50873
-1l.72781
-1.57629
=1.52478
~1:40498
~1.40352
=1.49370
~1453491
~-1,52817
=-1e46547
=1445670
=1.46531
=1.47139
~1447099
~1.46504%

R=1438130E=04 AsUs

36445306
35444155
35.285C0
34446930
34421808
35.,00513
35,34137
34,96432
34461691
34,00334
34467400

~1+97088
"10b9970
-1+80450
'1.61688
~1461943
‘l.?lZGL
=1.74548
~1.75175
«1.66201
"1.682?L
~1,68034

E(Y-P)

5460248
9.60289
960120
5459476
9.59422
F+44054
958452
9.581¢€2
Ge27982
957933
9454914
§.57100
9+57312

9.03032
9.03125
9402943
9402288
902243
8.85287
8e.98d€2
9.00630
9. 00652
9.00603
8497074
Be 95625
8495897
54965204
10.36673
10.37909
1¢.37212
Fe65942
10.,21330
10,30271
10.30330
10.,3C144
10429469
10.29409
10.12508
10.26075
10.28033
1Cs27650
1627795
10.24276
16.2€32¢
10.27091
10.264C7

5.6407€
9464165
9063995
9.63308
9463251
9244632
9456464
6061715
9461535
9a61480
9:57399

39

E{H=VP)

~e392762
~¢393265
~e¢3%3198
~+392909
-s392885
~:386512
-+3612308
~¢349219%
~e3G2222
~¢3G2202
~+35093b
-+391780
-+391903

~e355690
-e356275
-+356202
-+¢355905
-.355883
-«348701
-+353969
~+355096
~e355134
~s355114
«+353606
-+354605
~e35476¢
~e354482
~+431684
=e434311
-e434026
-p4G3777
~e425164

~e430249

~a 430814
~+430739
-«430430
=e430402
~e423246
”.428512
~e429634
“e4 29669
=e429645
~e428142
~.42ﬁi%1
~e 428299
~2429018

~+386654
-+387311
—e35ET229
~¢386910
~+s3E86843
=378 34
*.364&?1
-.38&005
~e3L6057
~»366C33
=s3Lh25%

E(SELF)

=40.21704
~40.21704
~40.21704
=40.21704
-40.21704

=40,21706 -

~40,21704
~40.21704
~40421704
~40.21704
=40.21704
~40,2170%
~40.217C4

=37.17142
~3717142
~37.1714¢
~371714
=~37.171¢2
~37e171+ 2
~37.171.42
~37.17742
~37417.42
~37.17 42
~37417 142
“37.17142
~37e1°142
-37,1"142
=42.,:1400
=42,11400
~42.11400
=424 31400
=-42..31400
*42:31400
-421:31400
~42,31400
~42,.31400
~42,31400
~42,31400
~42,31400
~42(31400
=42+ 31400

~424 31400

“424, 31400
’42031‘00
~424+31400
~42.31400

~38489522
~58.89522
“38+89522
-38.89522
~38.89522
~38.89522
~38,89522
-38.89522
~38+89522
~38.,89522
~38489522

-



FINAL STATE E(TOT) E{DHFS) E(MAG) E(RET) E(V=P) ‘E(H=VP) E(SELF)
RADIUM 752 Z=88 A=226 R=1,36130E=04 A.U,
2P1/2 &P1/2 72244617 71941298 34, 72446 ~1e68541 G5¢6034b ~+385429 -36.89522
ePls2 €F3/2 72644296 72641250 34466612 ~1.68748 9.6C685 =+3E5633 ~38. 89522
cP1/2 TS1/2 74843731 745.0933 34464170 =1.679C1 9456752 -+ 385243 -384.89522
2F3/2 2P3/2 ~11E44462 ~E8. 4566 6+6176C ~2+75139 11.12023 ~e472615 ~44.50347
¢P3/2 30372 405.124¢ 43640318 5419701 ~225897 11.13371 -e475518 ~44450347
cP3/72 30572 £57¢3240 5909789 2420163 =2400402 1le12611 -e475201 =44.50347
cF372 45172 25914.8242 255145851 ~eh 3676 -1.68279 10.35%6%¢€ ~e441486 ~44.50347
2P3/2 4Pl/2 266647556 27C1l.2420 1e29488 ~1+76857 10.9520¢ ~e465271 ~44.50347
eb3s2 4P3/12 285146623 2868.5987 -1.01307 -1l.680Q92 11.05210 -s473077 ~44.50347
eP372 40372 309445482 3131.6020 =14¢0595 =1le32562 11.05263 -e471710 ~44450347
cP3/2 40512 3130.2412 316749246 =2428753 ~1447168 11.05089 ~e471625 ~44.50341
éfF3/2 4F5/42 345645824 349447542 ~2469472 =1+34515 1104380 ~e471295 ~44.50347
2P342 4FT/42 346542352 3503.6667 -3.15739 =1434455 11.04313 “e4171263 ~44450347
éP3/2 581172 35CC«3379 3534.,2603 ~20373¢6 ~1443954 10,85749 -e4€3241 -44.50347
ZP3/s2 5pP1i/2 355949566 3597.,3955 ~1.98917 =1.,48266 11.,0C572 =e465096 =44450347
¢P3/2 5P3/2 36C1.2238 3639.,0723 =2+427G8 =1.47569 11.02513 =e470404 =44.20347
. eF372 5D3/2 3691.1630 3725.2402 -2.69C85 ~1.4087% 11.02626 ~e470452 =44.50347
2R3/2 50542 3697.4L84 373546209 ~2480510 =1439914 11.025586 ~.470422 =44450347
2P3/2 €51/2 3735.9985 3774.0926 =2.,69892 -1.40680% 10.98494 ~2468652 ~44,50347
cP3/2 6F1/12 3754.923¢C 379246470 -2.64C30C =le41489 11.01444 ~+469827 =44.50347
2P3/2 €P372 3761.9628 3¢00.,0430 -2.7099¢6 ~1441443 11.01773 -e470026 =44.50347
cP3/2 75172 37380.8662 3818.5704 -2,73082 =1+40676 11.00846 =e469640 -44.50347
ACTINIUM 601 I=89 A=227 R=1,38334E-04 A.U.
2P1/2 4P3172 =212.0658 =217.3515 38.,01680 © ~-1,93585 10.28949 =+4199586 ~40.69481
2P1/2 4D31/2 38,4531 33.958¢ 36497456 =1.65548 1C.2%091 =e420693 ~40.69481
éPl/2 405/2 T4+7£556 70,5401 36.E0791 =1.76539 10,2870 =e420602 ~40+69461
2P1/12 4F5/2 4101633 40646300 35495518 ~1456890 10.,2¢8151 ~e420262 ~40.69481
eP1/2 4FT/2 415.4574 41641745 35.68044 ~1457149 10,26097 -¢420234 ~40.69481
2Pl/2 551/2 462.0164 458.2012 36451424 ~1¢66957 10.07660 ~e4l1222 ~40.69481
2PL/2 HP1/2 52421544 519.8566 36487563 -1.70380 10.2384¢ ~e417723 ~40.69481
ef1/72 tP37/2 5666245 564.7175 36446741 ~1.71050 l0e2€42C ~e419253 =40469481
2P1/2 503/2 662+6227 658496892 36,09969 =1,61443 1C,26238 ~e419321 =40,69481
2Pls2 5D572 €6543621 66547691 36,08227 ~1.63694 1C.26176 ~¢41929%3 ~40.69481
2P1l/s2 651/2 71240419 70944172 36415506 =1463363 10,21534 ~s417231 “40469481
¢P1/2 ¢P1/2 733.0089 729.25995 36.212906 =1.63520 1C.24904 ~e%18595 ~40.69481
éPlIZ2 €pP3/2 74145639 737.9215 36414403 ~1l.64112 1€.25319 ~e418849 -40.69481
éPl/2 6L3/2 761.6741 75840705 36,09370 =1.62754 10.,25103 ~e418773 ~40469481
2P1/2 7s51/2 763.1121 759.4991 36411456 =1463124 1024250 =eb 18414 ~40.694 81
2P3/2 3P3/2 ~6342814 ~31.5225 €.37241 =2473377 11e92713 ~s517134 ~46,80751
¢p3se2 30372 46946121 50242796 4095414 =2423555 114941764 ~¢520337 ~46.80751
2P3/2 30572 62649452 665448680 1.82560 =1457045 11493351 ~¢516985 ~46.80751
2P3/2 4S1/2 2640.9520 267G, 7582 ~e38264 -1.63593 11.1C355 -+4 83314 ~46460751
2P3/2 4P142 2796.6656Y 2833,0930 89760 ~1472013 11.74279 ~+508865 ~46.80751
2P3/2 4P3/2 2994410699 3032.8451 ~1456170 ~-1.62521 11.85473 ~e5154€5 ~46.80751
eP372 40372 3242.1941 328142935 ~2416499 =1446637 1185570 ~¢516193 ~46.80751
2P3/72 4D5/2 3280.185%9 3319.9483 ~2.88240 ~1440885 11.85346 =¢516099 “460.80751
2P3/2 4F5/2 3614,1197 365443916 -3.,51623 ~1,27848 11.84602 ~e515744% ~46480751.
eP3/72 4FT72 3623.45962 366440074 =3.79463 ~1,27668 11.84529 ~«515709 ~46.807%51
2P372 5S51/2 366646528 370646749 ~2.97283 ~1.37664 ll.641¢62 ~«506731 ~46.80751
2P342 5P1/2 3726.3786 3767.8776 ~24559L3 =1442211 1146C34C -«513230 -46.80751
2P3s2 5pP3/2 377344271 3413.3679 -3.0331¢% ~1ls41438 11.828%5¢ ~e514753 ~45.80751
2P3/2 50372 386€.895¢8 35070464 -3.31225 =1s34311 11.82711 ~v5148L6 ~46.60751
ZP3/2 50572 3873.,9713 3914,2376 -3,43786 ~1433257 lleB2642 -e514786 ~46.,80751
2P3s2 €5172 3917.54C0 3657.7465 ~3,324¢6¢ ~1434166 11.78001 ~+512724 ~46.80751
2P3/12 €PL/f2 3937.4223 3977.5372 ~3.25781 =1434931 11.81379 =+514093 ~46,80751
iP3s2 6P3/2 394¢.0881 396442791 ~3,33441 ~1434865 11.81769 =e514344 -46.6073)
gP3s2 €D3/2 396641156 400643380 =3.,37833 ~1.33794 11.81570 . =e514267 ~46.80751
ZP3s2 TS1/2 3967.5E0¢ 4007.7988 ~3.3646% ~1433953 11480760 ~+9213908 ~h6.60751

A *’f’
% ST A
1% DUES




FINAL

STATE

THORIUP

2P1/2
¢P1/r2
ePL/2
2P1/s2
2P1/2
eP1s2
2Fl/2
2P1/2
ekl/2
2P1l/2
éPlrse
2Pl/2
2Pls2
ZF1/2
¢PL/2
er3/2
2r3/2
2P3rs2
£P3/2
Zp3/2
2P372
¢p3/2
2P3/2
cb3s2
2P3/2
2F3/2
2P342
2F372
¢P3r2
2k3/2
cp3rse
2p3r2
2p3/2
cp3rs2
2P3/2

PRCYCACTINIUW

2rPls2
2Plr2
2Plrs2
¢Pl/2
2Pl/2
2prl1s2
éplrs2
2pP1r2
2Flzs2
2P1/2
¢Plr2
2pP1/2
zPls2
2Flrs2
2rlrs2
2P1/2
2pP3/2
2P3/s2
eP3/2
¢P3/2
2pP3/2
eparse
zP3s2
2P3/72
2pP3/s2
2r372

4P3/2
4D37/2
4D5/2
4F51/72
4F7/2
55172
Lpis2
5pP3/a
£037/2
SC5/2
€5172
tpP1/2
6P3/2
6b3vs2
751172
3r3/2
30372
3L5/2
45172
4P1/2
4pP3/2
4C3/2
40572
4E5/2
4F7/2
5817/2
5P1L/2
tPa/2
503s2
50572
€51/2
6PLl/2
6P3/2
€L3/2
75172

4P3/2
40372
40572
4F5/72
4F7/2
5S1/2
5pPlrs2
5p3/2
50372
50572
5F572
€S1/72
€PL/2
&P3/2
6D372
15172
3pl/s2
3p3/2
30372
30572
4S1s2
4P1/2
4pP372
40372
4D572
4F542

E(TOT)

€n2

~242,46C9
13,5870
52.2930
395.36€3
405.3¢€83
456.0570
52043290
58,8194
66643190
673.9312
722.8238
74344416
753.7694
775.8015
777.8411
-1s627¢
54046574
709.4€€9
2774,2C12
2632.9C02
3144.3527
3397.816G6
343842325
377647623
3786,8263
3E41.1645
3605.0378
395441278
465146703
4C59,0039
4107.8C20
412843341
413847770
4160.7218
4162.7922

5F2 ¢D1

~260.E027
8138
4240354
392,.,3577
403.,¢144
46241042
527.865%
580.7222
€75.1282
68943977
78648614
73946543
76046487
771.0%33
79244145
794.,0C14
=771.25¢4
80,1254
631.5C09%
80G.4578
292841326
309146235
331546576

T3H74.636€1

36175804
3966,3052

T=90

E(DHFS)

-248,2098
be6504
47,6516
391,4147
40147048
451.8447
515.5653
564.5067
0622963
66949529
71848161
736.3389
74547416
771.8173
773.8491
31.9790
575.160606
74649637
2815.2383
2972.2E47
3185.1323
343G,0494%
3480.1602
3822.2212
3832.5786
3583.4037
3946.,6821
3799¢6.2480
4053,4115
410144713
4150.,2098
4170.€374
41b61.1670
4203.14178
6205.2139

=91

-267.0056
-4,5889
369474

387.9849
399,.,56478
457. 4774
522.6803
575+9909
674,7007
685.0218
762.5838
735.2600
75¢€.1582
Teb. 6828
78840514
789.6307
~745,2051
115.6841
6€67.6313
§49.0283

2971.3130

3132.1021

33b5. 7144

361641084

3661.7865

4011.0593

A=232

=231

E(MAG)

E(RET)

R21439342E-04 AsUe

" 39.63822
3B,56551
36438768
37.49753
37.21463
38.C5054
36, 46821
38.02679
37.63004
37.61€74
37.69205
37.7572¢
37.67866C
37.6194C
37.64207

64C8CH2
L.668068
1.40167
-1,52557

$ 45087
-2.1645C
~2.77740
~3.53215%
-4-19326
“4045787
~3,62651
-3,18304
-3,69479
~3.58951
~4,1264¢
-4,00753
~3.93126
-4,02261
-4,06G74
-4,05490

-1.89224
‘1060266
“1e71777
~1.51222
~1le514b1
~1.,61803
-1.£5356
=1.66069
-1.55807
-1.58249
=1.£7821
=1.58422
-1.58630
~1.57038
~1+57443
~2470645
~2.20327
~1.92775
=1.57996
-1.66216
=1.55939
=1436713
~1433794
~1,20057
~1.19858
‘1.36373
=1.35135
~1.34300
-1s20728
=1.25577
-14265CH
~1.27348
~1.27256
=1.26030
-1.,26203

R=1,39141E~04 AU,

41.32180
40422243
40.03C41
36,10¢44
38.80535
39,70563
40.11788
39.,63886
36.22632
39,20300
39.0794¢
39.26742
39,33019
39.24€71
39.148540
39.20566
16.04460C
5.,7635¢
4434715
19b 441
~2.09608
-+220C59
-2.80119
-3.42035
~4421568
‘4.59592

-1.63702
~1.53861
=1.65902
—1.Q4470
~1a44709
=1.55461
=1.59128
-1.59779
~1.46023
‘lt51977
~1e4b363
-1.50806
~1.51339
=1.21516
=1.49907
~1.50275
-2496139
~24.67414
~2.17421
~1.880¢6
~1.451897
=1.£9879
~1le48742
~1432233
=1.26026
-1.11716

E(V=P)

10.97712
10.97880
10,57639
10.9€88%
10496823
10474427
10,920€9
10,95003
16.94p21
LU+ 94755
10,85454
10.93325
16,9383
10,93612
10,5266
12,7937
12.80529
12.79628
11.90102
12.58727
12.7123¢
12471357
12. 71111
12.7033¢C
12470249
12.47930
12.65561
12.6€460
12.6t261
12,6621
12.62966
12.6€797
12.67298
12.67078
12,66156

11.71257

‘11ls71448

11.711¢¢
13.7€361
11.7031¢%
11, 45916
11.65061
11.68392
11.€€E21¢4
11466144
11.675L5
11.62608
1l.680662
11.67215
11.66987
11l. 66054
13.20001
13.,7182¢
1373546
13,72564
12.7¢014
L134458ES
13,63639
13.63761
13.63512
13.62690

41,

E{H=VP)

~e455787
-e436608
-«456506
—~e456143
~e456111
-+446039
~+453242
~e455020
-.45510¢
~e425076
~-e452694
~s 454271
-a454585
-+454511
—.45%092
“n56557b
~+569100
~-.568710
'0528370
~-+556262
=4563b03
~e564593
“aD64488
=s5£4109
~+564069
~e554035
-+561237
~+50300%
‘-563057
~¢563052

-e560676.

~e262293
-4 562565
-e562490
~¢562074

--494412
~«495325
-.455213
~eh 94022
—-49“755
-4 3600
-+49154%
-4493599
~+4637C6
-e493674
-+463357
~+491120
~e492619
~e 453169
~+493090
~e4 52661
-~ 986429
~e518378
'1622262
-.621829
- 577488
~.5079C9
~s6164006
‘Aél?Bﬁ?
~e617250
~e61€843

E(SELF)

-

~62.54840
-42,5484C
=42.54840
=42.54840C
~42.54640
-42.54840
~42.54040
-42,54840
~42.54840
~42.54840
=42.54840
~42454840
~42.54840
~42,54840
~4245484C
~49.20424
~49,20424
=49.20424
~49.20424
~49.20424
~-49.206424
~49,20424
~49.,20424
~49,20424
~49.,20424
~49,20424
~49.,20424%
~49,20424
-49.20424
“49,20424
=439.20424
~49.20424
“49020424
~49.20424
~49,20424

=44,.,50005
~44450005
-44.50005
~44,50C0%
~44,50005
-44,50005
<44.50005
~44,5000%
~44.50C05
-44.50005
~44.500G65
~44,50005
~44,50005
~44,50005
~44.,5000%
~44,50005
~21.74805
~51.74805
~91e74b05
~51.74805
~51.74805
"bln74805
~51.7480%
~51.74805
=51.474805
-51.74805



FINAL

PROTUACTINIUM

2P3/72
ep3/2
2P3/s2
ep3/2
2F3/2
2P3/72
2P3/2
zP3/72
2372
cP3s/2
cP3/2
2rP3/2

STATE

4F71/72
58172
5P172
5pP3/2
£03/2
505¢2
5F542
65142
GP1/2
€r3/2
60372
81472

CRANIUN

2rP1/2
2Pl/2
2P1/2
2FPi/2
2pP1/2
2PL/2
2Pli12
2P1/2
2pP1/2
2pP1/2
2rls2
¢Pli2
2Pl7/2
ZP1/2
2P11/2
2pP3/s2
2P3/2
eP3/2
2P3/2
2P3/2
2P37/2
2pP372
2P3/72
2P3rs2
2P3/2
2F342
2F3172
2P3r2
¢F3172
eP3s2
2P3/2
2P372
2pP3/2
ep3/s2
2p3rs2
2pP3r/2
2F3/72

NEPTUNIUM

2P1/2
2P1/2
2P1l4s2
2P1/2
2F172
2P172
2PLe2
2P1/2

4b3/2
40512
4F5/72
4F7/2
58172
5P1/2
5P3/2
503/2
50572
5F5/72
€s17/2
6PL/2
tpP3/2
60372
781/2
3P1/2
3P3/2
30372
30572
451/2
4P1/2
4P372
40372
40572
4F5/2
4F71/72
5581/2
5P1/2
5p3/2
50372
505172
5F5¢/2
€sl/2
6PL/2
6P3/2
€03/2
7SL/2

403/2
40572
4F5/2
4F7/2
£51/2
5P1/2
YP3/42
503/2

E(TOT)

5F2 601

3977.6379
4036,8366
4102.1533
4155.62¢68
425344469
4264,0438
4361,2730
4314,1989
433:,1041
434540481
436€.8632
436B8.50¢62

5F3 ¢D1

~18.,6752
2541840
382454595
39542943
461,9232
92944€59
586,9013
68742393
€G9.5473
00,0465
75246567
774,49%4
796.,0698
607,624
80G9,4365
-738,1E94
162.8142
723.5105
10,8278
3083,6579
3251.€737
34EG,5510
3754.00¢85
3796,6015
4155,7129
416841415
4238.,5161
4302.5G¢E0
4360,6687
446044571
4473,0451
4574.1908
4526436442
4547,7895
455944739
4580,9771
458247766

5F4 ¢D1

=37.8706

847480
373.,9484
2PT7.,4554
462.0019
531e 3241
59346099
695.9924

E(ORFS)

a9l A=231

4022,7062
406143498
414640610
4200, 0474
429840983
43Cb.8325
4406,1271
4358.6384
4376.7333
439G.3732
441146573
4413.2678

1=62 A=238

~2446151
19,5786

376.C817

360.755¢
45648118
52347542
581.€782
6B2.435C
694,7002
79642099
748.C983
16%.5336
741s19352
02,8393
80446000
-710.6276
200,3968
761.9269
9225408
3129.1613
3293,7174
3534,8841
37597584
3b46s1661
420248441
4215.607C
428244131
4348.8451
44017, 4672
450745366
4520.2335
46214454C
4573.4882
4594,8214
460646044
462841498
462949471

1293

~444359¢
246139
36645826
JE2.439¢
5643957
525.0742
567.8847
660.6021

A= 237

ECMAG)

E(RET)

R=1l,39141E-04 AU,

~5.2147¢
~4431796
=3.684629
-4'40021
-4,70816
~4,856801
=4 ,93421
-4,7487¢

=4477177
-4.62142
=4.50865

=1411470
=1,22428
~1.27383
-ls263G2
-1.18487
-1.17153
~1.15477
-1.17867
~1.186¢€8
=1l.16539
-1.17257
=1le17401

R#1.40533E~04 AsUo.

41493307
41.72675
40, 75957
40.,447€1
41438645
41462560
41.30786
40.877€4
40.64678
4070772

40490700

40,9730%
40, 88191
40,61547
40.83613
16424981
5.3763¢
4403151
«43579
=2.73764
-y 55744
~342139%6
~4413941
~4,97632
~5468379
~6.02002
-5.03387
-4,58121
-5.,17502
=%¢50105
~5.66396
~5479194
~5.55587
~5.47617
~5458426
-5.63791
=5e62483

~1e46467
=1.56013%
=1436664
~1.36899
=1l.48E147
=1¢51924
=1.,52557
=1.¢41219
«1443779
«1440315
=1e42932
~1e43457
=1443624
~1,41E98
-1.442276
«2+93956
=2.62831
=212959
-1.82036
=1.44520
=1.52201
=1.40152
-1.23362
~1.16859
=le.01854
-1.01666
=l.13134
-1.16259
=1s17172
~-1.,08879
-1.073€18
=1.05468
~1.08042
-1.08818
-1.08654

=1,072€0

~1.07429

R21.40336E=04 AsU.

43,70066
43.47975%
42.4b683
42.14301
43.12446
43.,59143
43.G3266
42.58027

=1,37851
=1.50952
=1.27653
-1.278635
=139643
-1,43530
~1444132
=1.32166

E(V-P)

13.626C1
13.,38277
13.57410
13.60723
13.6C538
13,60457
13.55431
13.544%37
1345E986
13,56531
13.56303
13.5&376

12.49121
12,48837
12.48001
1247917
12421310
12,42076
12.458%7
12.45676
12. 45602
12.44957
12,3978
12443993
12, 44527
12444391
12,43397
l4,13242
14.,70797
14072649
14,71589
13.67512
l4,4€494
14.6209¢
l4,62264
14,61966
14461103
14.6100¢
14434473
14455233
14.,56962
14.58807
LasoET19
14,5E077
14,52717
14,57122
14,5747
14457510
14,5522

13,3251¢
13,32200
13431328
13.3123%
13.0220¢%
13.2673¢
13,29020
13.2885C

L2

‘E(H=VP)

=:616798
-+605654
=e6513596
~s619540
~.615741
-.615704
-sb515388
-+561315%8
—eb1l4556
~e615202
-.0l15123
~«614696

=+¢536896
=e526773
~4536354
-+236310
~e523881
=e532636
=+535006
~e535)36
~¢535102
~e534771
-e532271
=.534153
=e534500
=s534479
=¢53401L3
-4639631
=~ 675776
=e680040
=e679566
=+¢630d53
=+ 463996
=e673750
=:674731
~s674601
=s674164
~e674113
~s 061724
~e6704380
=e 672840
~e672964
-a672923
=e672592
=.670102
=.671980

. =eb72383

~e672301
-+s671838

-.981776
-+581638
~-e281190

-, 281140

-s567331%
-+576974
=e579709
~e579866

E(SELF)

=51.74805
=51474805
=51.748G5
~51.74805
=51.74805
=51e7480°%
=514 748C5
=51,748C2
=51474805
=51.74805
=51474805
~%5.74805

-46448277
46448277
=h6.48277
=46,48277
-46,48277
46448277
-464 48277
’th‘&???
46448277
-46,48277
~46.48277
-46448277
~46,43277
~46,48277
=46.48277
=-54436478
=54436476
=54436478
~54436478
~5443647¢
=54436478
=54436478
=54,36478
~54436478
«54.,36476
~54436478
=~54.36478
=54.36478
=54.3647¢
~5&4.35478
=54436478
~54.,3664178
=54.36478
=54.36478
~54.36478
~54436478
~54.36478

~48,57660C
=48457660
~48497660
~48.57660
'“8.57660
=48457650
~48457660
=48457660




FINAL

NEPTUNIUM

¢P1/2
¢Pl/2
ZPl/2
erls/2
2P1/2
éF1/2
2Pl/2
ef3/2
2P3r2
2F3/2
2P2/2
2pP372
2P3/2
2P3/2
2P3/2
2P3/2
2rayse
ePi/2
cP3/2
eP3/2
aP3/2
2f3/2
2ras2
erP3s2
2P3/2
cP3rs2
2P3r2
2parse
ZF3/2

PLUTONIUM

ePls2
2P1/2
2Pls2
2Plz2
2pPl/2
2P1/2
2Pl1/2
erPly2
2P1/2
iPl/s2
2pPls/2
arlye
arPll2
2P3/2
2P3/2
2P372
eP3r2
2pP3/2
2P3rs2
ekarse
2P372
2P3/2
2P3s2
2P3s2
cF3/2
2P3/2
2P3s2
2P3/2
cr3/2
2P3/2
2prP3/e
2P3s/2

STATE

51L5/2
5F5/2
€51/2
€Pl/2
tP3/2
€D3/72
75172
3P1/2
3Fk3/72
ibars2
aps5/2
451/2
4P1/2
4P3/2
40372
4D5/2
4F5/2
4FT/2
£8172
5P1/2
5p3/2
0372
50542
5F5/2

€sl/2’

6P1/2
€P3/2

6p3/2 -

7S1/2

4D5/2
4F5/2
4F7/2
55172
5p1s2
5pP3/2
5p3/2
S05/2
5¥S/2
€51/2
6PL/2
6P3/2
751/2
3pls/2
3P3/2
apas2
3D5/2
451¢2
4P1/2

"4P372

40372
4D572
4F5/2
4F7/2
55172
5pPlr2
5p372
50372
50572
SFs72
65172
6P1/2

E(TON

EF4 601

71042551
81545074
76647228
78047625
60145162
82345641
82544755
-698.9837
2544225
£2442726
1021.352¢C
324844409
341948561
3673,5440
394345469
399149162
435544105
436846594
444443405
4513.1¢44
457¢41230
467748651
4692+4835
479744693
474€,€323
4770.8106
478346500
4805,6146
460745331

S5F6

-1,7330
3707517
38546876
467.,9729
538.7733
60642048
706.2¢884%
72€45165
§34.3430
783.9518
80643004
819.1408
84105825
~641.6799

36044612

63947660
114741609
3426,5655
360349849
3873.6772
4149.2591
420045173
4571.2414
458€42559
4669.36844
4739,6885
4807.7875
4910,20329
4G27.7957C
503543417

498540969

500743587

"E(DHFS)

E(MAG)

E(RET)

2293 A=237 R=1,4C336E~04 AU

70449277
810.3021
76143907
783.3508
79641714
818. 2909
82041755
'669}7892
29345731
B64.6259
1065.3561
329644226
3464,8112
3721.3483
399148134
404049949
440540749
4419.0131
4453,7786
456149258
462544563
4727.4496
4742,2289
484742687
479845379
482043964
483343420
465543516
485742688

1294

-B.4827
364.7947
, 38041001
461.7875
531.8996
59548951
703,3270
72046255
328.5820
T78.0679
600.3061
81342443
83507365
=61608194
40244766
96245335
1193, 5171
3479.,0927
365143123
3924,0210
4200.0622
425241788
4623.5048
46318,8988
47214.4338
4790.9937
4B59,7277
496244045
4960.1714
5087.8063
50374439
5059.5821

A= 244

42.54469
42,39C83
42.60168
42,67C41
42457132
42,50083
42,52164
16,42345
4.92867
3.61881
-¢14809
=3,44521
-1.15620
-4.29919
~4.92966
=5.8096¢
~6454212
‘6089979
-54§2264
'5.387&0
=6.03222
=6+36828
~6¢94487
=b+64425
~6443714
-6035528
’6.57003
. =be52748
~6+51451

~1434854
~1.31050
=1e33844
=1,34352
=1034507
-1.32680
=1,33066
-2+90754
=2457031
=2.07448
=1.74839
=1635994
~1le43336
=1.30276
-1.13228
=1,06417
~+90900
-e90567
=1402567
~1,07932
=1406662
'.97978
'n96321
-e54157
-436902
-e 97662
‘097499
-s96037
-e56182

R=1441704E-04 A.U.

45.,30543
44,27895
43.91221
44,9322%
45,42842
44, 82423
44435331
44,31051
44.14601
44435592
44442232
44431848
44426568
16.,58967

4¢43:02

3.17836
—e 77529
-4,19724
‘1-79ﬁbb
=5.13611
~5.76899
~6.69546
=T7.44940
=7.83178
~t.81382
=64 24686
-6.94162
-7.29021
-T.4€6183
~7.58933
~7.,38238
~7.30293

-1.41724
=1.17481
’1-17657
=1,26938
-1.33930
=1,34436
=1.21993
~1.24665
=1.20568
=1.2338¢6
~1,23816
=1423939
=1.22472
286944
=~2450320
-2.,01529
~1.66822
=1.26637
=1433567
=1.19440
~1l.02182
-e35042
~2 78928
-¢78529

-.91043
-e56606.
-+95132
"86116

-e 84239

'081861
~-+84631
~285346

E(V=P]

13.28764
13.28103
13,2219
13s.2702C
13,27741
13.,27463
13,2¢&432
15.1389¢
1E.77825
15.7982C
15.78672
L4466433
15451143
15.665¢¢4
15.6¢£75¢
15.6€435
1567525

£e67418
15¢3E486
15.610C1
19465260
15.65070
15.8468¢C
15464316
15458456

1563250

15.635¢0
1563714
15462656

14,20015
14419093
1418989
13487634
14411793
14.16634
1441€471
1416377
14615693
1406512
14e14566
14415350
14414032
1€42074¢
1691722
16493897
16492623
15.716¢0
16662441
1¢.814878
16.82102
16481748
16.80769
16.8C672
16445218
16.735¢8
16,768381
16.78202
16478099
1677416
16.71251
16.76299

43

E(H=-VP)

-¢579826

=e579479

=.576604
~e578773
~e579244
~«379159
‘0575653
~e697590
~e 738460
=s743141
=s742619
-e6t9115

=-.725202.

~+736288
=-e737376
=+737231
‘.736764
=e736707
—e722948
=e7325%0
-e735310
~s 735458
=e735412
=e735065
~s732291
=e734368
=e734833
~e 734748
- T3%244

=e625671
=.629162
~e629135
-e613840
~eb624432
~e627276
=s627763
~.627718
=e627353
~e624375
~e626601
~e627122
~e626516
~e 760316
=¢806499
~e811646
~+811056
=e752333
“«791589
=+804174
-+«805381
~«8C5221
-.804718
~eB804655
- 7E9422
-s5000908
-.8C313¢
~+803310
~e803262
-~¢8028496
~e759926
-.802152

E{¢SELF)

~48457660
-48.57660
-48457660
-48.57660
~48.57660
~43,57680 .
~48.57660
-57.15173
-57.15173
-57.15173
~57.15173
~57.15173
~57.15173
-57.15173
~57.15173
~57.15173
=57415173
-57.15173
~57415173
~57.15173
~57.15173
~57415173
-57,15173
=57.15173
-57415173
-57415173
~57.15173
~57415173
-57,15173

-50,70892
«50.70892
-50.70892
=50.70892
=50470892
-50.70892
~50.70892
~50.70852
=50470892
=50.70892
=50.70892
=5070892
~50. 70892
~60.02790
«60402790
-60.02790
~60.02790
=60,02790
=60.027%0
=60,02790
~60:02790
=60+C2790Q
-60.,02790
=60402790
=60.02790
=60.02790
~60.02790
=60.02790
~60.02790
~60.02790
=60.02790
=60.02790



FINAL

PLUTCNIUM

eP3/2
2P3/2

AMEFICIUM

2pl/2
. 2pPl/2
2P172
erlr2
2pl/2
epl/2
iPlLl2
2Pl/2
ePl/2
gFl/2
arl1/2
2Fl/2
2P1/2
2P172
2pP3/72
2pP3/2
k312
éiP3/2
2P3r2
2P312
2p3zs2
¢P3re
2F3/2
ZpP3/2
2r3/2
2P3/2
2pP3rs2
2pir2
2pP3/2
¢P3/2
2p3/2
2pP3s2
2pP3/2
Zp3/e
épr3/se
2p3/s2

STATE

eP3/2
75172

40572
4F5/¢2
4F712
58172
5f1/2
5P372
5L372
50572
SF5/2
5F7/2
6S1/2
6F1/2
¢P3/2
75172
rP1/2
3P37s2
30372
30572
4S1/2
4P1/2
4P37/2
4D372
40572
4F512
4F7/2
551/2
5P1/72
5¢3/72
5D3/2
50542
5F572
5F71/2
€51/2
¢P1/2
6P3/72
781/2

CURIUM

erl/2
ipPl/2
2pls2
2P1/2
apls2
2P1/2
¢Pl/2
ePlr2
eprl/2
2Fr1/2
¢pls2
2pl/2
2p1/2
epli2
eplre
2P3/2
2P3/2
2P312
2P3/2

4D5/2
4F572
4F7/2
5S1/2
5P1/2
5pP3/2
503/2
5C5/2
5F5/2
LET/2
65172
6F1/2
6P3/2
6C3/2
151/2
3p1/2
3P372
303/2
305/2

E(T0T)

5F6

5020.2950
£042.€LE5

5F7

~18,€£740
361,6238
377+2522
467,6708
5609673
613,0121
719,5332
736.85¢2
849.7775
852, 7656
796842603
8215243
§34,9603
85840160
-59€43897
46642773
10568,34¢7
127546755
3611,8740
379144665
4077.9625
4356,251¢
4413,4321
4791.9245
450746667
4899,1245
4971,7211
5044, 4466
515C.2755
5167.9585
£28Ce 5753
528346040
522642256
5252.3561
526549352
5288,921¢

5F7 601

=-42.4262
345,5247
362.2804
46141608
53643487
61440514
723.5651
74243420
86062746
863.8436
ENBBHLTH
83246553
648.1816
871.9276
673445332
-54%,36G2¢
560.€029
1179.,5790
1407.8656

E(OHFS)

1=94

5072.€293
5095.0498

As244

E(MAG)

E(RET)

R=1441704E=04 AU,

T=T.4234E
=T7.47168

‘.85099
-+ 83727

1595 A=2643 R=1.41510E-04 A.U.

=26,0777
355.,0539
371.09731
461,07189
533.,4329
t0€,0813

TLZ2.5681 -

730Ge3€58
43,4316
B4b.4875
791.78381
81l4,9344
B28.4764
851.5903
~563.7399
513.€371
1103.4302
1324.7229
36¢5.0984
3841,3085
4131.0164
44127054
4467.8259
4846464313
4863.C844
4953,5%49¢C
5025, 740C
509941446
320542465
5223.1137
5335.8335
5335.9108
5268443594
5307.4020
5321406906
5344,C098¢

1=95

'50.5576
333. 2468
355.,4110
453.,6732
528,0732
60644213
71663177
735,1749
853, 2654
th6, 8299
8C1+5013
€2944170
841.0204
64, €309
HLbe3563
-510.8778
6276437
1227.102¢0
1459, 3489

47.19382
46412658
45474265
46.50372
47432751
46,67708
46,18276
46413776
45.9551¢9
45,90848
46417544
46424499
46013166
46,07432
16.70131

3.86163

24634086
-1e67563
~5.03101
~2+51453
‘6.06062
=6469852
~T.66820
-8.45158
~8ob5141
~7.79385
’7.19293
~7.93667
=8430469
-8050737
-8+63037
-8467831
~8+41259
~8432989
~8.46C32
-8451263

49,13769
48.,03075
47.62497
48.73288
49,29018
48459219
465,07306
48.,02437
4T7,82465
4T.77C40
48,06700
4Ya1454¢
48,01965
4793617
474595991
16.7587C

3.19174

200574
~-Z+28286

~1,31083
-1.05825
=106004%
~1.18852
-1.22892
<1, 23404
-1.10278
=1413147
~1.08673
-1.08757
-1e11654
-1.12078
-1.12172
=1.10622
-2.,81417
-2.42046
=le93242
-1.57522
=1e15715
=1622163
~1.06901
-+89401
~. 81982
~+69195
~eb4776
-.77&65
~.83579
=+ 81G88
~e 72495
-+ 70538
‘067871
-s 67899
-9 TOELL
-e71521
-+71238
- 69787

Aw247 Ru1,42282E=04 AU,

=1.19106§
‘-92527
-e92979
’1.06471
~1.30583
-1.11063
~+97260
~1.00310
~e 55438
-+ 95528
°098748
~a96206
-+99301
-e97163
=e97623
-2474482
-2+31981
=1.83499
~1.46234

E(V=P)

16.77071
16+75760

15, 14452
15.13479
15.133¢65
l4. 76994
15,05370
15410843
15610579
15,10579
15,06871
15.,06837
15.03126
15.,G85610
15.,06494
15.0£091
17.36320
18,151321
18617475
18, 16088
16,85660
17.829¢€4
18.04653
16804907
18.,04521
18.035C9
18403361
17465124
17.95484
18.0C926
18400746
1800634
17.9699217
17.968%3
17.93260
17458676
17.99550
17.981¢£3

16014362
16413349
16413217
15,757¢¢
16404307
16.10493
16.1€32%
16010214
16406479
16405440
16.01877
16407970
1¢.06016
1608731
1€.C7450
1€.59571
19,47055
19. 46574
194480¢4

EtH=VP)

~aB8026606
‘08020b3

-+ 681544
~9681C30
~s 680966
‘0664017
~e675045
~e679258
~e 679474
~e679425
=e679041
-e675022
~e 675732
“s676185
-e678783
-.6578128
-+826713
~+BEOBTT
~-s866517
~+ 885864
~sB821417
-+8€4101
~+B878382
-+ 879718
-e 879540
-+379001
~.876930
~e562044
=+873670
~e877264
-0877465
-+8377414
~-4877029
-0877010
~e873730
-.876181
-s876773
-« 876119

«+737170
- 736625
~e736550
=+T17755
-~s73051%
~aT3406606
=e734914
=eT34858
=e 734451
=e734430
~e730654
~+733421
=e734134
-+ 734035
'1733390
~.902892
=e961775
-+ 967949
~e 9867227

E(SELF)

’

~60.02790
=60.02790

=52494221
«52.94221
=52e94221
~52.94221
~52.G4221
-52.94221
=52+94221
=52e94221
=52.94221
~52494221
~52.94221
~52.96221
=52494221
=52.94221
=63.07140
=63,0714C
~63,0714C
~63.,07140
~63.07140
~63,0714C
-63.07140
-63.07140
=6340714C
=63.07140
=63,0714¢
~63407140
~63.,07140
=63.07140
=63.07140
~63,07140
=63.07140
=63.0714C
=63.0714¢%
~63,07140
=63.07140
=63.C714C

=55.22143
=55:22143
=55422143
~55.22143
~55422143
~55422143
=55422143
-55.22143
«55422143
~5522143
=55422143
=55422143
=55.22143
=55422143
~55422143
66422152
=-66.22152
~66e22152
~66422152

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR




FINAL

STATE

CURLLM

2P3/2
2b3/2
2P3/2
eP3/2
eP3/2
2P3re2
eP3/2
2F3/2
2P372
epP3/2
eP2/2
2pr3/2
2pP3/e
ep3rn
2P3/2
2P3/2
b2
«P3i/2
aP3/2

BERKELIUM

2P1/2
2P1/2
2P1/2
2P1/2
P12
ZP1/2
2P1/2
2P1/2
2P1/2
2F1/2
2F1/2
2p1s2
2P142
20172
2P3/2
2P3/2
2P3/2
2p3/2
2P3/2
203/2
2P342
2p3/2
2p3/2
2P3/2
2p342
2P3/2
20312
2P3/2
2P3/2
20372
2P312
HEYE
2P3/2
2P3/2
2P3/2
2p342

45172
4P1/72
4P3/2
4037/2
40572
4F5/2
4F7/2
55172
SP1/2
5¢¥372
50372
50br2
k72
CFT/2
€S1/2
6Pl/2
€P3/s2
6C3/2
75172

40572
4F5/72
4F7/2
5S1/2
SP1/2
5parse
503/2
50572
5F5/72
SF71/2
€£51/2
€pivs2
tF3/2
75172
irlrs2
ar3/2
3p37/2

30572

45172
4Pl72
4P3/2
4p3/2
4D5/2
4F512
4FT12
55172
5plrs2
5P3172
ED3/r2
5C5/72
S5F5/2
bF7/2
es1/2
€P1/2
tP3/2
75172

E(TOTY

5F7 601

3798,4C44
398241456
428€.5C50
457344674
46307756
£0le.85406
£033,6669
£132,£8185
520€,1629
926€.5814
539543757
541445204
££3241332
5535,7190
C48C.6EG5
v5044 6377
£52C.2269
L£43,9314
954544338

5FS

~53.8289
34242399
359.4181
46645133
L46443254
62643337
736.8750
757.2344
B8C.4t0E
t83.3724
B26e4243
bble5291
66642777
£90.2773
-4T764,29¢1
715.3¢12
132441981
1563.16E¢
400844009
419644477
4519.4221
481243116
487245840
£26¢€.7222
£283,9841
53982.0775
5469.3478
£55240619
Sbb4.0627
568245994
580544927
L80E.42¢68
LT7514644C
577646460
579144936
S615.4199

E(DHFS)

=96

3854,4414
403446076
4342.3431
4629,7862
46EL.0183
5074.7438
5092.0067
5191.2137
52€5.,C254
534441500
5453,2276
5472.5656%
95902962
55G3.9382
55344717
556245220
SLTbe2428
60240019
560345034

1=97

-62|7534
334.2043
351.8042
45842810
53542550
617.9523
731.6960
749,3381
872.7369
875. 7060
818,5690
84345420
85844129
BB244763
-437,8167
Te4,6032
137442913
1617.3631
43674377¢
425146494
4578.1613
4871.5435
4932,8001
5327.6117
5345.3060
5452.,7858
5526.1502
561246389
5725.7378
5743.6799
5866.7019
bbtye 6505
5812.7214
5637.5798
5452495649
5687645504

A=247

A=247

E(MAG)

R=1.42282E~04

-5.96189
-3+32379
-7,09080
‘7072974
~E,74706
-9.55803
-9.979?8
-8.8743¢€
-t.2362%
=6.03659¢
~9.41792
-9.63522
=9.77117
-G 82677
~9.53147
~Ge43813
~9e58238
=9.65079
=9+63663

E(RET)

AJUe

-1.03173
-1.,09079
=e92550
~e 74877
~+67129
-e 49677
~+49213
~e62955
-e68552
~-e67125
-e57169
-¢5506&5
-.52128
-+52153
-e55393
- 5¢€174
~-e55879
~e54159
~e54327

R=14422€2E=04 AoV

5l.18124
50.02857
49.61015

£0.75532 .

514364017
50459140
50404510
49.99654
49, 77561
4©9.72220
50401959
50409363
49.96143
49.,89567
16,8145
2449270
1433497
=3.09707
~be 92246
~44.16066
~8415772
-B8480096
~5.86048
=10.70524
~11+14075
~9.99921
~G.32750
~10.18513
~1C.54606
-10.81136
~10.96539
-11001928
‘10072#95
-10.635¢1
~10,74711
-10.84712

=1,05557
-~ 78167
-.78357
-e92429
-+ G6515
~e%7038

-eB2472

~e857¢4
~e804¢4
-, 8056¢4
-+.83846
-s842C2
-+ 84265
-e862560
=24,L6676
-2,21222
~1.72611
=1.34969
-.89854
~e55125
=e77301
~e59417
=e51443
=e33249
-.32761
~-e 47105
-+ 53CR8
'051244
~+40755
~«38644
-.353684%
-0 35408
-.38682
-+39372
~+39009
-+37418

E{V-P)

18.07470
19.417¢01
19.35864
lye3€lel
19.35758
1934694
169.34552
lE.97225
16425755
164319GC3
1931719
16431565
19.308E9
19.,30821
19.23279
19.293¢9
1943C4CC
19+30106
19.28639

17.21152
17.20081
17419935
16479253
17.1007¢C
17417045
17.1¢€8¢8
17.1€762
17.155998
1715962
17.08001
1741442C
17.15949
17.13964
16.92232
20489359
20,92067
20,9C423
19.3¢t858
20,505G6C
20477468
20,77799
2UeT7337
20,76213
20.76059
26435510
2G.6€312
2073244
2Ce730€3
20,72930
2C.72166
20472124
2C.64162
204 TC604
20471716
20470137

45

-E{H=VP)

-+896530
-e942858
=+959084
- 960570
-+360372
~e959795
=e959716
=+94099]1
-e§53752
~e957879
~e95E113
~e958052
~e357644
-e357623
~e953859
~e956622
=e957330
-e957226
=-e956588

~e 756969
-e 756383
~e 766299
~e 775533
~e 789498
=e794252
~e7G4539
-e794478
~e 754048
-e 764027
-e789986
‘0792944
~s 7163731
-.792q6b
~e983536
~1.,049982
=1.0561735
~1.055936
~+e9T768416
-1.,028752
~14047099
~1.048734
~14046514
-14047894
~1.0478C6
-14027117
=14041083
~1.045810
~1,046079
=1.046014
~1.045582
=le 045559
-1,041534
=1.044489
~1.,045268
-1.044505

E( SELF)

-66.22152
-66.22152
-66422152
-66.22152
-66.22152
~66.22152
~66422152
~66422152
~66,22152
-66,22152
-66.22152
-66422152
-66422152
-66422152
~66422152
-b6.22152
-66422152
~66422152
=66422152

=57.61577
~57¢61577
~57.61577
-57.61577
=57.61577
“57.61577
-57.61577
~57.61577
~57e61577
“57.61577
=57.61577
=57.615717
=57.61577
“57.61577
=69456604
~69¢56L04
-09,56604
=69456604
=694 56604
~69456604
=69.56604
=69+56604
=~69.26604
=69456604
~69.56604
“h9.56504
-69+ 56604
~69.56604
~69.56604
=69.56604
-69.56€04
=69.56604
~69.56604%
-69.56604
~69.56604
~69.565604

-



T 1

FINAL

CALIFCRNIU¥F

2p1/2
2p142
2P1/72
P12
2P1/2
26142
2p1/2
2r1/2
2F142
2P1/2
2P1/2
2p1/2
2P1s2
2P1/2
2r3/2
2v212
2342
20372
2P3/2
2P3/2
2P3/2
2P3/2
2F312
2P3/42
2F3/2
2P342
2P3/2
ZP3/2
2P312
2p3/2
2p3/2
2p3/2
2F3/2
2p3/2
2P3/2
2P3/2

EINSTEINIUM

2p1/2
2P142
2p142
2p142
2P1/2
2pP1/2
2°1/2
2172
2P172
2p1/2
201172
2p1/2
2p1/2
2P1/2
2P3/2
2p3/2
2p3as2
2p3/2
2p3/2
2p3/2
#0312
2032
342
2b3/2
Zk3/2

STATE

4D5/2
4F5172
4F7/2
£517/2
EPl/2
LP3/2
50372
£D5/2
5F542
5F742
€S1/2
€P1/2
6pr3/2
15172
3P1/2
3p3/2
3C3/2
305/2
45172
4P1/2
4P3/2
40372
4D5/2

4F5/72 .

“FT12
5351/2
5pl/2
sP3/2
503/r2
50572
5F5/2
58772
€S1/2
€Pl/2
€P3ie
75172

4D5s/2
4F5/2
4F7/2
55172
5P1/2
vp3/2
90372
0572
5512
5F7/2
6S1/2
6pP1/2
6P3/2
s1zs2
3pPl/2
3pP3/2
ap3rs2
30572
45172
4Pl/2
4P31/2
40372
4L572
4k5/2
48772

E(TAT)

£F10

-71l9274
332.0765
3500479
465.33%¢

LaSe5¢€26

63245546
75C.C£29
76744210
bGELELLY
£S5 E06457
840, 64232
6644576
881.914¢
50€43€52

~40245207
5£3.9195

14724 7€9¢

1723,0927

4222.7961

441541336

4757.8251

505€ 45706

£120,1012

52241179

£54C41727

£65¢.5131

573641846

£82443C35

LY4CabEEL

545843007

608644049

£C89,2767

£G31.2266
€C5741549

607247126

6097.0829

5F11

~9043262
32146581
34Ca 4446
46346450
D4€Ee53C3
636,60¢1
760.3722
77766475
911.3614
61441760
B54,€6C79
681.585¢
E97.7676
9226759
«322.9155
10037347
1632.683¢
165447368
4448,7802
4645 440602
£00¢.935C
£313.57¢3
H380.499¢
$790.4331
58069.3068

EC(DHFS)

1=98 As=251

-8l.,7170
323,2126
34146207
45€.284¢€
535.,6192
623, 7464
74142939
758.7232
3£7.2907
89GC.1958
8317752
3976703
87342582
8G7, 7761
=363,97172
Y0beCY53
192545566
178C.1090
428448548
4473,2056
481G9.€661
911846746
518344337
5686.148¢
560406541
972Ce3764
5799.0324
586n,0271
5004,.,6232
602245516
6150.,7974
6153,72485
6095, 4841
6121+2602
613649650
616143980

1=99 A=254 R=1,43614E-04

-101.0739
311.€680
331.,11290
453.6863
535.6203
€29,4791
7506852
76840514
90240016
96448447
£45.0772
871.5071
86802591
913.208¢

=282+2205

1958, 7623

1668.,2786

195447229

4514.0474

470645185

587346739

5379.,0731

5447.0746

5657.7324

5877.0749

E(MAG)

R=1,43046E=04

53426665
52.08936
91.65349
52454292
53445950
52465664
952.08625
52.030¢5
51le72433
5173648
52405000
52412667
51+98415
51491524
16.80986
Lebbe26
56921
~4,02842
~T7.96C1l6
=-5.,09815
‘q'33933
~9.98489
=11.09105%
~11.96753
=12442114
=11423548
~10.52627

=1leh4455

=1l.86343
-12,1G027
=12.27004
=12.32€73
~12.C1805
=11.92509
=12.08793
-12.15118

55.4£9392
54422706
53,77335
5500872
55465833
54.79815
54419937
54414744
53.H37783
53.83090
54415563
54423495
54,061¢€9
54.00932
16475773
o TEBOT
-.28298
=-5404545
-9.14772
~6.12053
~10.¢201%
=11.26641
~12.42036
~13,32993
=13.80184

E(RET)

AsU,

-+ 90458
-e 61354
~+62155
-.76880
~+809593
~e81482
~+66183
-~ 656560
-e64001
-¢54109
-e 67554
-eHT7874
=e£7914
-e66148
-2457298
=2408479
~1e60072
-1.21530
~eT4739
-e 79313
-+ 60086
~e42021
'033771
~-e14845
’.14371
--29340
~¢35438
=-e33455
-422449
'020266
'016699
-.16721
-.20180
-+20856
=e20449
-+18793

AsUs

-e73647

-+ 44000

'044216

~e59624

~e63675

-+ 64196

—.48116

~+51878

- 45755

-+ 45872

~e 49506

~e49785

~e49806

-s47966

=2+ 466444
~1494023
=1445907
-1406509
-+568038

=+ 61830

-e 41095

-e22h79

-+ 14358

+ 05327

« 06817

E(V=P)

18434179
16433052
18.328¢89
17.868¢¢
1€,21936
18.298C0
16429625
13426542
18+28705
le2BLEE
l1t.2C016
loe2€949
18.2821¢
lU.2€53¢
21.33859
22¢41l0€d
22444574
22442762
2076431
21.98y31
22428997
22429369
22428863
22427678
22427508
21463433
22¢1€66E4
22024493
22424312
22424167
22423371
22423325
22414706
22421629
22422885
224212C6

19054576
19.533¢87
19,53213
19.G5156
19.41046
19.49904
15445746
19,45601
19446764
19.48721
19.36328
16.46808
19.46237
19, 46445
22.£5956
24,05625
24,CE742
24.06769
22.3G721
23.5E604
23.92123
23.5253)
23.91982
23.96733
2349C547

Lé

ECH=VP)

-+ 361019
-+860393
-e860298
=e837342
-.852618
~e 858062
~«858378
-e858340
-e8578062
-e857840
-.853373
-e856613
=e857512
=e85668¢
=14070992
~1e145933
~10153313
=12152426
=1.067460
-1.122053
-1le.142832
~1e144636
=1e146392
-1.143727
~1s1430628
-=14120758
-1+136035
~lelblébhé
~14241752
=1s141679
-1.141222
=1.141196
=1.136747
=14139985
=16140875
=14140051

-¢929820
-e 929149
~+s329045
=+903681
~e920375
~e926600
=e926969
=+926896
- 326409
~e926383
~s9214%52
~s924997
-e926024
~-e925132
=14166097
=1,250593
~1ls258648
=1.,257670
-1.164556
=1422372%
=1.247254
~1.249239
=1.248959
~1,248256
14268147

E(SELF)

-60,07330
=-60.07330
-60.07330
~6G+07330
=-60.07330
«60.07330"
=60.07330
=60.0733G
=60.0733¢
=60.0733C
=60,07330
-6040733C
~60.0733¢C
=60.07330
=73.0479¢
=73.007956
=73.04796
~73.04796
=73.0479¢
‘73004796
=73.04796
=73.047%6
=73.0479¢
=73.04796
~73.04796
~73.04796
=73.04798
=73.06796
~73.04796
=73.04796
=~73.0479¢
=73.04766
~73.04796
=73.04796
'73.06796
~73.04796

~652.601617
«h2.60167
=62460167
~62.60167
“62+60L67,
~624 60167
=02.60167
~62.60167
-62.60167
-62.60167
-62.60167
~62.60167
~62.60167
-62e 01867
~T64E81T4
~7be68174
~T6.68174
~Toe 68174
~T6.468174
«~76.68Ll74%
~T6.68174
=T6.68174
‘7606817~
~T6.68174
=76+6817%



FINAL

EINSTEINIUM

2P3/72
2P3/2
2P3/2
cP3/2
2P3/2
eP3/2
2P3/2
wk3l2
¢pP3s2
<P3/2
2P3/2

STATE

£5172
5F1/2
5P3/2
50372
50572
5¢5172
SF772
tsi1/72
6P1l/2
eP3/2
7s1is/2

FERMIUM

¢Pl/2
P1/2
2Pit2
2P142
zpL/2
éFle2
ePlr2
¢Plr2
ePl/2
¢P1/2
¢F142
plrs2
P12
ekls2
ZP34/2
eP3s2
2P3/2
épP3/2
EF3s2
Zp3s2
2P3/2
2P3/2
zP3r2
chifR
«P3re
2P3/2
ZP3r2
2r3q2
2p3s2
¢F3L2
2P3/2
2312
zpP3s2
P32
2pP3/2
2p3/2

FENDELEVIUNM

2P1/2
Zp1/2
2P1/2
epll2
ép1s2
cPl/2
2pP1/2
cplre
iP1/s2
2P1/2

4D572
4F5/2
4F7/2
5S1/¢2
5Plrs2
$pP3/2
yC3/72
5Db /2
5F572
5F772
651/2
&rlrs2
eP3 /2
75172
3PLlys2
3P3/2
30372
30572
45172
4b1s2
4P3/2
403/2
40572
451712
4F 712
58172
spire2
5pP3/2
5D3/2
L0572
SkS5¢2
YF7/2
eslrs2
€rl1/2
¢P3/2
75112

40572
4F542
4F7142
£s1/2
SPYr/2
5P3/2
50372
50572
5F5/2
LF1/2

E(TAT)

SF11

£933,8203
€015,9351
€106.7413
€229.,7103
€2472369¢
€38C. 7434
€3R3,E547
324,175
€351.0456
6367.35061
6392.1514

5Fl2

-309039&2
310.7%21
330.3788
461.7931
54649617
646.0€17
770.5€20
767.7133
92647650
929,.,5C70
6685365
63644702
913.4717
53¢6.7339

=235.2118

116542367

1604.3813

207R.5768

46867446

4887.8182

£2732.1863

5582,7710

565442238

607241123

t051,€326

622444178

€30G.0162

6408.8313

€232.4573

655C.04C3

662047447

€691.4773

€63047142
£658,5310

6675.6279

6700.8118

5F13

~12843417
299.7126
320.2147
459.5C35
947.2422
652.€612
780.8327
797.9480
$4244166
945.,0602

ECDHFS)

6000.,9671
6CE2.0537
5170.7390
6297.(327
€314.9194
€448,4528
6451,3191
€391,7447
641544509
€434,91491
€LEG.TTGY

2=10C A=257

=121.0524
299.9393
32040414
456.8281
53940040
£34.9176
7558174
777.1233
91644175
919,2005
H5640249
88548019
9C24953¢C
92842900
=192.2754
1223.2407
lbu62.9024
2141,6551
475543515
4351.9819
534145527
565245996
5724.1712
61l42.E81)¢
6163,0183
6294,9804
637844846
€6479.2356
6603.1993
€621, 0209
675548935
6762, 6885
€701.7217
6729.3617
674646420
6771.885¢&

1=101 A=256

-141.2714
28746132
308.8090
447.4700
536441313
640.4307
7€9.,0876
78€.3016
931.0092
933,715¢

E{ MAG)

1=GG  A=254 R=1,43614E-04%

~12.,57027
~11+82217
-1Z.80%5C2
=13.24236
~13.49077
~13.67634
-13,735€5
-l3.4122%
-13.31564
-13445029
-13,55707

R=]1,44177E-04%

5773512
Yo+ 44530
395497404
57425694
57.94C94
57.01971
£6¢39368
56434076
56406080
5€.00140
96434144
E6e42372
She294521
S56e18342
16465567
=e204E5
=1422696
~6+16617
~10.40G52
=-7+23167
=12.005169
~12.65371
~13.85413
~14.7974¢€
~15.28782
~14,00857
~13.22007
=14.27118
-14.72722
~14458747
~15.1895¢
=15.25129
-164.91283
~14.8124C
~14¢99948
’15.06920

R=1.,435G0E~04

60.08266
S5Be7446C
58.25522
59+58E1G
6030766
59.32219
58.66799
58¢613€9
58431330
5825202

E(RET)

AJUs

-,09841
-+16037
~-«13505
=-40236%
~«001073
«03773
«03753
«00101
-«00557
-+C0105
«01620

A. U,

~+55007
~+24163
=e24418
-e 40545
~e445406
-2 45059
-+28164d
-e32206
~e25639
-225759
-e29594
~e26833
’029829
-e27923
=2434034
-1.77758
=1.30014
-+ 89798
“.396“9
~-e42585
-+20231
-.01837
«06906
27372
+ 27876
11495
205217
«07508
19597
221920
«26131
26114
022261
021625
022126
023912

AeUe

-¢34359
-+02326
'002581
-e16466
--233Q2
~+23898
=e 06210
-010490
=+03470
~-.03598

E(V=P)

23442655
23.7b526
23.,8732%
23487143
23.8E984
23.8€146
23.86100
23.7€736
23.8421C
23.85623
23.83835

20,82630
20481377
20.8611¢3
2042€981
2C. 67676
2Ce 770646
20.774L9
20.7732¢8

+20e7€454

20.T£410
2066210
20474277
20.75883
20, 73981
24446142
254E1579
25485317
25.83194
23493416
25430216
25.67584
25.6E041
25,67435
25.6¢E116
25.6591¢
25.138692
2952563
254624606
2b.62283
25662110
25461236
2b.611b4
25451024
25459079
25460666
25458771

22.169828
2241850¥
224182658
21leb61504
22,032691
¢241450C7
22414356
224141€¢
22413263
2213213

47

E(H=-VP)

-1+222881
=14239575
~1.245762
-14246111
-1.246031
~1e2455¢43
~1.2455%14
=1.240£02
=1e244144
~1.245161
=1e24427C

-1.00352¢
~1.002808
~1.002690

-e974688

-+992910
~1.000022
~1,000438
=14300356

~e999639

~+999312

~s9543069

-+1998244

-a999416

“e398454
-1,26G348
=1.364581
-143733606
-1.372287
-1.270289
~1e334363
~1.360582
~1l4363167
~1e362885
~-1.362102
~1361579
-1,33%086
-~14352308
-14359376
~1.359770
~1e359681
-1.359164%
-1.359132
-1le353712
~14357533
~14358742
~14357783

~1.082768
~1.062000
~1.961870
~1.0306065
=1.070837
=1.07895%4
~14079335
-1.07¢€783
=1.078752

ECSELF)

=T6.08174

=76468174

~76468174
~76468174
-76.68174
~T6.68174
~TH,68174
'76066174
~Tbe 68174
-76.68174
=T7E.0bBLT4

~65420163
=65%.201¢3
-65.20163
-65420163
-65.20163
~65.20163
~65.20163
-65+20163
-65,20163
=65420163
“65420163
~65420163
~65.20162
~65,201¢3
~60.47376
~80,47378
~80.47376
5047378
~80.47378
~80.47378
-t0.4737¢€
-B0.47378
-80.47378
'80:4737&
-B0+447378
~80.47378
-40.47378
~80447374
~60.4737Y
-80.47378
~80.4737¢
=80.47378
~80.47374
~804.47378
~8044737¢
-80.47378

=6749248¢
~67.92486
=67.9246¢
~6T7e92486
~67.9248¢
~67.G24b6
~67.9248¢
~67.9248¢
~6T.9248¢€
~67.92486€



FINAL

FENDELEVIUM

2Pl/2
cPl/2
2P1l/2
tFl/2
eP31/2
Pl
2P3/2
éP3/2
2p3r2
2P3/72
eP3r2
eP3/2
¢P3/2
2pP3/2
2r312
ék3/2
¢P3/2
¢P3/2
cP3/s2
k372
¢P3rs2
2P3/2
2p3/e2
2P372
2P3/2
2P372

STATE

tS1/2
€EPl/2
eP3/2
75172
3F1/2
3P3/2
30372
3Dc/2
45172
4prv/2
4P372
403/2
4C572
4F% 12
4Fr7/72
551/72
£EPlys2
5F37/2
su3rzse
50172
5F5¢2
YFET7/2
€sl/2

6P1/2 -

£pP3s2
75i/s2

NOBELIUM

¢ePlr2
¢plr2
Plr2
?7¢1/2
2P1s2
¢Pli2
2pti2
PR ¥
eFL/2
2P142
ePlyz
2PLE2
kM2
r1te
2rir2
2pP372
P32
2P31712
2P372
zP3/72
2P3/2
Zp3re
YN
cr3/2
2P3/2
eP3rR
2P1/2
2pP3le
P32
YN
ePisl2
2P3/2
cb3r2
2F3/2
2P3/2

405142
4F5172
4F7/2
5172
EP1/2
5p3/2
5D3/2
tD5¢22
SF942
SFT72
esls2
iblrs2
€P3/72
75272
rise
3372
30342
30572
45172
4P1/2
4P3/2
40372
40572
4FYr2
4FT¢12
581vr2

LP1l/2.

5p3/2
LL3rs2
50572
bES¢/2
SF772
€51/2
LP1/2
6P3 72

E(T0T)

5F13

882.6152
911.51¢8
G29,4711
95£,0326
=13b440b64
1336,.5971
1686.010%
2275.7872
4937,7429
£143.2795
5551.7413
SE6EL3114
59424345
£3£€.3172
£368,9136
€526G44402
€6l1€45722
€722,7237
€b5CeCERS
€867.5515
7011.€362
7014.2923
€952.0683
€98C. 8507
€99€.9060
1024.3773

SFl4

~147.€513
2EELH046
30646160
45¢49172
547.235Y
699435E6
79143199
60t.3073
65842527
GE0.7650
89648142
92€647Cl2
94564549
97144452
~32.2508
152744671
21872565
2487+C€4%
520244386
L4 224827
56459503000
€167.86863
€24t eb258
66T76.7518
£701.2562
6U49.5674
€939.,2764
7021434
71832.2301
720C.€027
135C,13¢6
7352.7C¢0
7¢E84,9508
731€47159
733745642

E(DHFS)

12101 8=25¢

871.0633
865.7980
617.50696
943.5498
~-93.1597
1400,753¢
205046300
234241361
5006443815
2210.7288
562346250
534046557
601594469
644246060
6463,70383
€6C3.6118
6689.5796
6796, 7366
6524.4192
644241553
708644248
70t441425
702647095
705543113
7073. 546¢
7093,0899

£=102 A=254

-161.,7787
27544451
29743735
4430 7437
532.9162
64545815
77844421
795.5322
945,7331
94843445
88441445
913,8558
932.7793
G5508517

15,6130

1591.9949

225241632

255648754

527643050

948344005

5920.895¢%

624349511

6323.1035

675748261

6779.,8952

£327s544]

7016,0158

712%. 9404
726143515

7279.0260

74284 THob
143143917

7367.4228

739649965

7416,0343

E{MAG)

R=1,43990E~04

958460744
58469252
58,1626
56443702
16.4940¢
-1.30752
=2427554
~7438974
=11.76G602
~b6.44516
-13.50682
=14+15530
=15.40496
=16436299
~1546%19C
=15.56273
=14.73240
~154855€2
-16¢33087
~16460313
~16.82176
'16055570
=16453177
=16442773
~16462773
=16.70C70

624519069
61.13153
60e 62455
62.00632
62476576
6171142
61.02892
097360
60.65223
60.58904
60.96028
61.04829
60485911
60770698
16.27151
=2452317
=3443215
~H4e 72524
=13.22674
-9.76258
~15.12564
=~1he 77652
=17.L7¢6¢E
=-18405034
~18.61810
=17.23644
~16,34272
=[1.56287
-18.05723
~1Ye34165
~lEeb7724
~lbs64323
~1£.27374
-18.16557
‘18-379t9

E(RET)

AoUe

~e07640
~.07829
-.07802
~+05824
~2419603
=-1.5649Y8
-1.12211
-+ 71235
~s19414
-.21392
002685
«212C1
«30195
051464
51679
34837
+28497
30956
043610
«45999
050544
«50530
046463
45863
046411
48266

R‘lo“36¥ﬁﬁ‘04 Aelo

-~+11587
» 21690
e21410
«03726

-+00C99

-« 00586
« 17937
«13382
« 20868
«20736
«16475
016344
0164Co
«186445

-2.03981
~1.3915%

-¢92421

~e50733
2« 02741
»01818
27748
o 46349
e DHN Y
0 77684
«7821%
s 60269
53847
«56526
26976
+72213
e 77105
« 77093
«72817
72242
+ 72851

E(v=-pP)

22402144
22410839
224126413
22.1C61¢
26425410
2772915
dT1e 76488
2774170
25466532
27.1586¢8
27457552
27.580¢4
27457397
2745€004
27455760
26456271
27440551
27452094
27.51910
27.51721
27450807
27450748
27.39721
2744E404
27.5Cl86
27.48167

23.6€189
23.64765
23464556
23402958
23447887
23460506
23460355

2460163
23.562C4
23456150
23447138
2345¢50¢

23,.58533

23456385
26415180
29479011
29.8c824
26.802%0
27+5658¢€
29.16158
2962000
2%¢831¢1
29462428
2946055¢
29.60711
2be96330C
2Ge4k234
AT IN LT
29%<5L5¢1
2945¢€374
29:5541%
29.55351
C%e433k8
2G.52743
29564747

48

E(H-VP)

~1.072751
-1.076982
~1.078131¢
=1.077278
~-1l,381824
~1.485140
=le4598712
~1,497517
-1.,38577¢9
=1l.455145
-1,4€5251
=l.4b7656
~1.487320
=l.4t6501
=1ls4b6364
=l.455544
=1.,475457
-1,463523
-1.483967
~le4638¢6Y
-1l,483318
=1.,483282
=1.477306
-1,451533
=1.462853
~1le461817

~1.1€7754
~1.166930
=-1l.166782
=14132694
=lelb4344
=1.163603
=1e1£64130
~1.164031
=1e163445
=1l.163410
~1e156797
=1ls1¢€¢1412
-lel62932
-l.161814
-1.504180
-1,62508¢%
-1.635504
=1leb6341b63
=1.511802
~1.586837
~1.62087%
=1.623517
-1.623143
=1.622264
-1l.622112
-lujﬂ&lbl
~1,6098L3
=1-u149013
=1,619511
-1:619402
=lenlbbly
'1.615775
-14612191
~1.616E02
-}.618307

E(SELF)

-67.92486
-674924 86
-67.92466
-67.92456¢
~84,49402
~84,49402
~84449402
~54449402
~64449402
~84.49402
-84449402
-84,49402
~84.49402
~64.49402
“B4449402
-84449402
~84,49402
~154,49402
-84449402
~84,4940¢
-84449402
~64449402
“84449402
~64449402
~84,49402
-64449402

~70.76995
~70:7699%
~70476995
=70,76995
~70.76995
~70476995
~70.76995
~70476995
~70.76995
~70+4769995
=70.76995
=70476995
=70476995
~70.76995
“85.74510
-88,74810
~BHe 74610
’88.74510
~88474810
~88474810
=35, 74810
~88.74810
~68,74810
~-88.74810
~88.74810
“$d.74ELO
~8b. 74810
~§8476810
=88, 74810
~-B8.748610
~B8B8,74b10
-BH.T4H1G -
“85074&10
=884+74810




FINAL

STATE

NOEELIUM

¢P3/2

LAWPENCIUM

2k1/2
ipP1s2
ASYH
LP112
2P1/2
zt1/2
iPls2
iF1/2
2p1/2
2142
2r1/2
2r1/2
zve1re
2p1/2
zr1r2
2P3/2
2pr3/2
2F3/2
AXYE
Zp3/2
2P3/2
2p3/2
ep2/2
(P32
zv342
2312
2p3/2
ip3/2
2p3/2
2r32
2p3se2
2P3¢2
iP3/2
ZF3/2
2p3i2
2p3s2
¢P3s2
2F3s2
2pr3/2

151/2

40572
4FE/2
4F772
55172
5P1/2
5P372
50372
cbs5¢2
S5F5/2
sE7/2
€s1/2
€PL/2
€p3/2
€£03/72
731/2
35172
iP1/2
3P3/2
3C3rs2
30572
45172
4P1/2
4P3/72
«l37¢
4D5/2
4k512
4772
£5172
bP1/2
5P3/2
50372
sbbr2
5f572
SET/2
€s51/2
6Pl/2
¢pP3/2
£L3/2
75172

E(TCT)

EFl14

136344621

6D1

=175.6463
26844382
29141132
445,717C
b3te4 226
6558,4752
793.779¢
8l2.0521
46743029
97043456
90545346
936432467
9577540
98647345
46643574
-38C41267
7€¢3094
1720.9686
236140433
c10445¢16
5472.85¢65
LEB743568
€145,G2€0
E4T74e5050
Eb5¢ 45457
€99E.324d2
702140678
7177.0%€1
7269.1671
7389.9¢€06C
752443715
1543.03239
7697513
770649193
763€43¢51
7667.0223
768845€27
7717.4C51
1717.0572

ELDHEFS)

22102 A=254%

76442,0092

1=103 A=257

=191.1744
254,C146
277,2259
431.2008
52246869
642,7401
779.5628
797.9447
G53,4656
95645803
8G1l.5430
922.1331
G43.7474
$72.8180
$72,4365
~310.,0049
12547225
1788,8445
244542736
2777.8638
5552.5042
5761s 7841
t22%.2858
65544.317%
6637,6240
TOEC. 2392
7103.5574
725849209
T349.684Y
7471.6071
7606,3586
7¢€2543283
7780s 3528
176344947
7714,7113
774941553
T770:.901¢
77598204
77994754

E(MAG)

E(RET)

R21s43E614E-04 AsUos

=18,45545

e 74765

R=1.44177E-04 AJU.

€5,04301
€3.,60815
63.07668
6445234%
653,996
64419269
€3.4826¢€
£3.42328
¢3.08321
63:0130¢
63,41634
63.51566
£3.3081¢2
£€3,194€0
63.22331
1.83558
19972695
-3.874¢€1
-4.,70939
-10,208286
=14.83455
‘11-23690
~16,93014
-17453770
=1b.65607
~19,94326
-20449502
=19,05%230
-18.13073
=19.41297
=19.52483
-204224%64
-2Gs 47536
~20.54850
-20.1465¢6
~20.02507
~20e25899
=2035353
=20433574

«13268
«477€63
s 47524
«28930
«25201
e 24742
«44119
+ 39323
«47274%
«47137
42467
+ 42360
042429
45178
eh4b623
~1.83228
~1l.86020
~1.16273
- 70481
=e2746€6
«27169
e 27403
«55354
e 13958
«83531
1.06442
1,07008
s68161
«81713
[%.L3-1.v4
298364
1.009457
l.06171
1,061¢5
1,01499
1.00874
1,01516
1,037¢2
1.03534

E(V=P)

25+52604

25420443
2916973
29415718
24e517¢Y
25400163

£el4351
25414200
25413589
25412973
25412613
24456505
25406826
29.12161
25411744

Lt.06782
24428652
30417504
31.e9Y9414
32403474
32.0C0730
2G.62760
31.3C13C
31leb1900
3l.v249%3
31.817C4
31.80151
31.79883
31.1316¢
31.61548
31,75064¢2
31e75449
31.75216%
31.742C5
31474134
31460781
31.71087
31.73423
31.72G76
31.71023

49

"E{H-VP)

~1.617149

-1.258352
=1e257471
~1e257309
«142195695
«1e243266
-1.253821
=1+254410
-1.254299
~1253666
-1.293630
~1.246130
-1.291270
=1.253064
~1.252897
=1.251793
~1.350795
«~1s636759
~1.772613
~-le7t4241
~-1.7862757
~1le64H808
~1.726E90
~1.76€368
=1.771247
=1.77083¢%
~1e 769698
*1le76G72Y
~1e732272
=1.755846
~ls766334
-1l.7€6889
~le766747
-l.7€6136
~-1.766091
~1.75E8624
~1.763760
=-1.,765535
-1.765366
=1.764266

E(SELF)

-68474810

=73.59467
=T73459467
-73.594¢(7
~73.59467
-73.59467
~73.59467
-73-59Q°7
=73w59467
=73.594€7
=73.59467
=73.59467
=73.59467
=73.56467
~73.59467
=73.59467
~93,06379
~53.,06379
~93.,06379
-93.06376
-93.06379
~93.06379%
-93.,06379
~93.06376
=93.0037¢
«33.006379
-93,061379
-93.0637%
~§3.06379
~93,0637%
~63,06379
~93.06379
~93,06379
-53.06379
~33.0637%
=93.06379
-93.06376
~93.06379%
’93.06379
=93,06379



FINAL STATE

suoIuM 351

2P3/72 35172

KAGNESIUM

2P3/2 351/2

ALUNMINUM
2P2/2 28142
2P3/2 3Fll2
SILICON
2P3/2 35172
2P3/2 3F1/2
PHOSFPHCRUS
2P3/2 3P1/2
2P3/2 3P31/2
SULFLR
2P372 3PL/2
2P3/2 3P3/2
CHLLRIME
2P3/2 3F1/2
2P3/2 3P3/2
ARGON
2P3/2 3P1/2
2P312 20372
POTASSIUM
2P3/2 3F1/2
2p3/2 3P3/2
2v3/2 45172
CALCIUM
iP3/2 2P1/2
2P3/2 3P3/2
2P3/2 4S1/2
SCANDIULM
2p3/2 3P3i2

2r3s2 3L3J/2
2F3/2 451172

TABLE

ECTOT)

~13.,976

3s2
-16.506

3Pl
-20.€30
~1l4.663
3p2
-25007E
=-1643C4
3P3
~184667
~19,255
3pa
-21.850
-21.929
3P5
~25.283
=254049
3P6
-2b151‘
'27-922
451
~38,214
-37.4&‘
-&.263
452
-49.024
-GE.CQI
~-Ge269
301
-52.C069

~16.859
-b.SBZ

II. L, Coster-Kronig

E(DHFS)

‘=11 A=23

=13.964

Isl2 A=24
-164486

2=13 A=27
-20462¢€
~144661
I=14 A=28
=25404¢€
~1loe274
1=15 A=3]
-184930
-19%.201
2=16 A23¢
~21.803
-21.876
Z=17 A=35
~254+226
~24,4983
1=18 A=40
-2E+445
-27e642
2=19 A«39
=364133
=37+370
~8+163
120 A=40
~-48,932
-47.98C
~94150
1321 A=45
~%14937

-l8.705
'8.438

E(MAG)

Rzb6e44504E~05

-.0123

K*€e54118E~05
-+0173

R=6,8C310E-05
-e0242
-e¢0221

R=6,86607E~05
-+0331
-.029¢

R=7.12371£-05
-00377
-+0433

R27419950E~CH
~+0468
-.0539

Ri7.417€0c~05
~.0573
=.0663

R=7.75542E-05
~+0¢93
-+ 0802

Rx7,69025E=05
-. 0799
~»0945
~.1020

R27.75542E-C5
'10912
-+110C
-+121%

ReE,0656T7E~C5
-+1317

-s159C
=e14EC

Energies, 11<2<103

E(RET)

AelUs

-+0000

AuUs

-,0001

bels
-,0001
-+2006
AsUs

« 0001
-4,0007
Aol
-,0010
-+0009
AeU,
~+0013
-.0012
AsUs

-.0017

-:0016"

AelUs
-40021
-20020

Adle
-.0033

-40032
-+0006

AesUs

-+0050
+ 0006
~ 40003

E(V-P)

-+0000

=+0001

-.0001
«C001

-+(0C2
« G001

«C001
«0001

«CLO1
+C0C1

« 0001
+ G001

«C001
«C001

+Cul2
0002
~« 0001

«C0C4h
« 0004
s LOCL

Ju0s
«0V03
-.0001

50

E(H=VP)

-.00000

~+00000

-+C0000
«C0V0

-+¢00000
« 00000

+C0000
« 00000

+00000
« 00000

«00000C
+00C00

« 00000
«00C00

« 00000
«C000C
-+00000

« 00000
«00000
-«Q0000

»Q00UO0
« 00000
-200090

EL(SELF)

’

0G0 3

WU0C4

+0C0%
« 0005

«0CC6
«000¢

»0010
+0010

«0014
«COl4

0018
«0C168

«0023
+0023

«0024
«0U2E&
«GCeck

+CC3E
«0035
U035

U042
004G 2
2 0Cs2



FINAL STATE

TITANILM
éP3v72 3P3/2
¢P312 303/72
2P372 4S1/2

VANAGIUM
2P3/2 3P3/2
2P372 3D372
20372 4S1/2

CHRCMIUM
cP372 30372
éP3/12 3£5/2
2P372 4S1/2

MANGANESE

2pP372 30372
ZP372 30572

2P3/2 451727

IRON

Z2P3/2 30372
¢P3/2 =D5/2
2b3/2 451172

COBALT
eP3/2 303/2
2P3/2 30572
2P3/2 4s1/2

NICKEL
2P3/2 303172
2¥372 30572
¢F342 4S1/2

COPPER
2P3/2 3C3/2
2P3/2 30572
¢P3s2 4S1/2

ZINC
eP3/2 303/2

2P3/2 305172
2P3/z 4sl/e

ECTCT)

3pe

-554EEY
-18.677
’70521

3C3
-5G44G7
=lt.513
-6e116€
305 451
=11.,411
=10.242
~3.823
2y
=17.671
=~16¢3C4
=3.565
306
=17.409
~16.114
~2¢251
307
-1€.52¢6
-15%4314
'0652
308
=154 716
=14.56¢
e E48
451
-6+183
~5e422
3.679
452
=12.6563

=11.7%0
He224

t(DHF3)

1222 As4é

=55.727
-18.€95
-7+343

1323 A=51
-29.310
~1£.296

=5+909

1224 A=52
-11.155

~%4G7cC
~3,5%1

125 A=55
~17.38¢
=15+994

~34284

1226 A=56
-17.088
=15.76¢

=1,973

7227 A=59
~1l64167
=14,927

-e493

i=28 A=5¢8
=154315
-14,165
1,25¢C

I%2G A=53

'5.745
=4 4959
4hel22

I=30 AsbH4
"12|17C

=11.22¢
Ge722

E{MAG)

RuB,26137¢=G5
~e1579
~+1893
-.1789

Rz E440961¢~05
~¢18690
~e2246
~e2151

Re8446422E~05
-e25¢E%
=e276%
~e2508

Rabeb23GLE-05
~eZ2988
-e3251
-e2524

RzB.675G1E-05
=«3345

-+3630
-¢3301

ReEs82815E-05

=e3725
-e4028
~e3702

Pegs77799E=05
=e4127
C=.4446
-4412)%

R=9,G2331E~05
'04449
-vh728
-e4482

RsG,07080E=05
=469

~a95339
=¢5035

E(RET)

AsUe

-+0051
«0020
20007

AU,

-e 0047
«0C37
+0023

fsUo
«00338
U048
« 0026

AsU,
<0051
«0CES
« 0037

AU,
»0038
20054
«0025

AsUs
«0019
«0037
«0007

AsUs
=+0008
«0014
-+001Y

AsUs

-.0073

~.0050

=.0080
AeU,
-,0087

~.0059
-+0096

E(V=P)

N 2]
«0004
-aCCO2

+COCE
+ G004
-e(002

«C0C3
« 0003
=e(0C2

«COCS
+C005
=+C0C2

«COCe
«C006
-.COOZ

+C0C7
« 0307
-4C002

«0608
« COCH
=e (002

«00C7
«0007
=«C0G3

«C211
«0011
~-+C0C2

51

E{H=VP)

+ 00000
+ 00800
-+00309

«00000
+«C0000
=+C0000

«0C000
«GG00G
=+00000

«00000
«00000
=+U0000C

«00000
+00000
-+0000GC

+00000
« 00000
-+0C000

+ 00000
«(CQ00
=. 2000

» 00000
« 00000
=-+0000C

~.00000
-+00000
-+00¢CCo

E(SELF)

«0051
0051
UBED

«0GtC
«0Ce0
« 0060

20071
«0071
0071

0082
+0082
«0002

«00v4
«0094
«0G94

20107
«0107
0107

«0120
«0120
0l2¢t

e013%
o 0135
«0135

20149
0149
«0145%

P

PR



FINAL STATE

CALLIUM

¢P372 3Db/2
2P3/2 4S1/2
2P3/12 4PLI2

GERFANIUM

2P3/2 3La/2
2P3/2 481172
2P3/2 4P1l72

ARIENIC

2P372 sbt/2
2P372 45172
2P342 4P1/2
2P3/2 4P3172

ScLENIUM

¢k3rz 30572
2F342 45112
¢k3l2 4pP1/2
2P3/2 4F3/2

BRGMLINE

2pP3/2 3D5/2
¢r3r2 45172
2P3/2 4F¥1/2
¢P3/2 4P3/72

KRYPTON

¢P3/2 30572
2P3/2 451172
2P3/72 4P1/2
2k3/2 4P34/2

RUBICIUM

tP3/2 305/2
Zp3r2 48172
2P3/2 4P1/2
2F3/2 4F3/2
2p3re 5817s2

STRCNTIUM

2P3/2 4S1/2
2P3/2 4PL/2
20372 4P3/2
eP3/2 55172

ECTCT)

4P1

~20.114
4876
11.963

4pP2

-29¢15¢
4,766
144569

4P3

~3846¢€1
4,982
164748
164617

4P4

49,424
5,262
19,280
19.459

4P5

~60.284
5e€49
22254
22.797

4P&

-71.339
6926
264031
264986

551
-§0.547
3.257
244733

2h.567
454338

552

~e220
234627
25.180
£54440

E(DHFS)

=31 As§S
-19,523
5.437
124519

2232 As?4
~264493

Se428
154192

1233 Ax75
-3b64223
£.6813
174440
17.318

1234 AsgQ
"35607
64039
204045
20.237

Z=35 A=7y
-5G.383
€508
23.098
234637

l=23¢ Asl4
-704348
TeB74
2649561
27934

237 A=85
‘890§63
44299
25750
27.008
50.38¢

136 As3dg

0522
244738
26.32C
964593

E{MAG)

R®%,301128-05

=e6024
=e5€64
~e5¢10

R2G,52057E=y5

~-s6705
~s 6344
~e6266

R=G+56326L=05

'.7509
‘070‘5
~e 694G
-.7048

ReG,T7122E-03

-.5298
- 7797
-s 7664
-« 779¢

R=G473034L~05

-+9137
-.8608H
“08§41
~e 8599

Rx9,93144E-05

~1.0027
-e 9471
~eF2Lb
=4¢9455

R=9,97069E~05

-1.,093%
~1.0364
-1,0106
=1.0340
=1s0461

Re1l,00866E-04%

-1.1324
=1,100¢
-1.1248
-ltlﬁél

E(RET) .

AeUs

~e00064
-«0109
‘.0123

Aole

-.0070
'00124
-10153

AslUe

-«0082
-0014“
-.0169
-.0167

Ao“c

-.0093
-00167
~-+0194
-«0197

AsUe

~-.0118
~-e0194%
~a0232
--0230

AeUe

“00141
-.0225
-«0270
=+0268

Ael,

’00180
~.0268
-40323
-.0321
-+0280

AsUs

~,0315
-e 0362
’00379
~+0324

52

E(H=VP)

E{V-P) E(SELF)
+C014 -, 00000 00163
-+000C3 =+00000 «0163
«Cu07 =-+00000 0163
« (016 -+00000 0177
«e000% -+00000 0177
«CCCY -.00000 00177
s CURC -+00000 u0191
-+0007 -, 000CC 0191
« L0106 =+C00O0 01691
«CO10 -.00000 .0191
\
00023 -+00001 «0204
-+ L009 «00000 «0204
«CJ1¢ -+ 0030 «020G4
.0012 ~+(C000 +0204
«C027 -, 00001 «021¢
~«(011 « 00600 V2168
«0U1% =-+00001 L21€
«GULS -«00001 0216
+ G032 -.,00001 «0227
=+0014 »00000 «0227
GUlt =+L0001 «Q227
«CO18 -.00001 .0221
+ 0040 -+00002 0235
~e0015 « 00000 «0235
« 6023 -, 00C01 20235
s €024 -+ 00001 20235
«C014 -.00001 «0235
-s0017 «00000 0241
«L03C -.000C2 «0241
2 (031 -, 00002 00241
$0917 =4 GUDO1 L0241

REPRODUCIBILITY OF THE

ORIANAL PAGE IS POGR



FINAL

STATE

CYTTRIUP

2P3/2
2P2/2
2p3/2
2P3s2
2v3/e
cpise

ZIFCUNTIUNM

2pP3/2
¢Fr3/2
¢F3rs2
eP3/2
2r3/2
eP3r2

30572
45172
4Pl/2
4P372
40372
58172

3T5/72
48112
4¥1/2
4f37/2
4U372
55172

NICBIUM

iP3r/2
¢P3/2
2pP3/2
2p3/2
b3re
2p3rs2

FOLYBLOENUN

er3s2
2r3/2
eb3rs2
«P3/2
ck3re
2P3/72
ZF3r2

TZCHNETIUM

ck3se
érParz
«P372
k312
2P3/2
cP3/2
¢P3/2

RUTHENIUM

2p3s2
2r3rse2
2P3/2
2pis2
2r3r2
er3r2
cP3r2

30572
45172
4P1/2
4r37/2
43172
5172

aLss2
451/2
4PL/2
4p3/2
40372
40572
55172

305442
«5172
4P1/2
4P31/2
4u3/2
4L5/72
551/2

3Dvse
45172
4F1/2
4P3/2
4D372
4D05/7¢
95172

E(TOT)

401

~12b+942
0959
Se641
284751
58 4897
€3.175

4C2

=142.459
24656
284432
324892
64572
71.639

405 551

=1524504
%800
3t.05¢
420215
77.43¢
Fle €68

405 551

=1€9.,141
13,203
404538
474591
Eba €06
876479
G2.152

406 551

-18.187
17.4C1
4¢.716
534¢€00
G6e549
97.418

1C3,.2¢2

407 551

=2C1le245
224314
534761
€Go4ld
1C7.35¢
1084257
112.1C8

E(DHFS)

1*36  A=46

-1250252
24210
27.05¢
30,000
63,172
644441

2240 A=395

=1414.051
4.030
29476C
344260
67.37C
73.029

Z241 Ax93

=151.367
1le3l1
364511
43,715
T¢.967
334395

l=42 A=J3E

=1€7.480
14,915
42,117
49,221
Bk, 276
b9.165
93.816

I=43 AsQ3

-183,39¢4
15.177
484430
55366
384364
G9.251

105.0v2

I=44 A=]102

<169.313
244236
554613
624331
109.366
1104246
117.075

E(MAG)

E(RET}

R=1.01247E~04 A.U,

=142940
-1.2380
=1.1963
-i.2336
~1.2675
~1c2566

=-+0266
-.0356
fo°§35
-+0430
-+0350
-s03€2

R=21,01625€=04 AsU.

’1.4076
-1.3%34
=143077
=-1.34861
=-1+3b80
-1.3709

=00306
=eJ0390
=-«C489
-.04&1
=+03¢t6
-+0399

R=1,02742E=04 A,U.

=145345
~l.4827
=1.43C5
=1eé4772
=145215
=leb1l20

=~¢0334
-2 0424
-00531
'00519

=s0412"°

“0042“

R=leC6551k=04 AsUs

-1.6509
-1.,6081
~lenbt4
=1.5Gb4
=les65C2
-leb668
~1e64165

'00§10
=-e0497
-e0617
'00604
-.OQEO
=+0468
-e0491

FrleC4905E=04 A4V,

-1.7732
=1a73247
~146670
'1.7266
~le7664
~1.8053
~1e7791

-0497
-+058)
~-+.0714
~+0701
'10559
=¢0545
-+0569

R®1,05954E=04 A.U,

-145011
~1.8713
=-147951
"108619
~1«92CC
=le9512
-149243

-«0597
-10675
-o0825
"0811
~«0659
=+C633
=-+.C6%59

E(V=-P)

«L05¢
=-.0021
- 0039

«C03¢

20032

«0020

0364
-+ Q025
«CO41
«0042
«003H
« G024

« G070
-.(031
2 G044
(U4l
06041
«C029

.e0280
-+0036
«C051
«C053
004G
+ 0049
+ G035

« 0091
=2 0040
« L0860
«G0EL
«C058
« 0057
e 042

o105
~+0045
« CO7C
« (072
«CCEE
«L0ET
20351

53

E{H=VP)

~+G0003

«C0000
-.30002
~-+00002
-.00002
-.000¢2

-+00004

+ 00001
=+00003
=.C00u3
-+00005
-« 00002

-+0000%

« 00001
-+ C0004
=-+,00004
-.00004
~-+00003

-+00007

00001
‘.00005
-+00002
'000005
-+ 00005
-+00004%

-+00009

« 09001
-+00006
-«CC006
-+00006
-o 0CO06
~s GUOUS

~«CO0LL

00401
-+0000¢&
- 00008
-,00008
=+COQ0CH
-4 C0Q0&

E(SELF)

«0244
D244
D244
0244
0244
«0244

0244
«0244
«0244
+ 0244
0244
D244

«0239
«0239
«02369
w239
0239
«0239

«0229
«0229
e 0229
00226
00229
0226
WV22Y

»0213
«0213
«021L3
» 0213
«0213
#0213
«0213

»0190
«J160
+0190C
«J1%3
«2190
0190
«0190



FINAL

STATS

RHGDIUM

ZrPlr2
eP3/2
2P3r2
Y4
cP3/2
eb3r2
2P3/2

PALLADIURN

2pP3/2
é¢P3/e2
cP3/2
cP342
ir3ie
erds2

3Cs5/2
4S51/2
4Pl/2
4F3/2
40372
4D5/2
581/2

30572
451/2
4F1/2
4P372
40372
4L95742

STLVER

2r3y/e
tPi/2
2p3/2
2¥3/2
ikz/2
2P3 12
2p3/2

3L5/2
451/2

4F1/2 -

4P3172
403/2
4pD572
£81/2

CADMIUM

2r3/se
2pP3/2
2F3/2
Ay N4
P32
2P3/2
372

aps/2
451/2
4P1/2
4p3/2
403/2
405172
£sS1/2

INDIUM

2r3r2
2r3se
2r3r2
cpP3/2
P32
cek3r2
2p3/2

tP3E%

TIN

éerP3ise
¢P3re
¢P3r2
2pP3rs2
cP3/2
Zb3s/2
cP372
ePis2

305172
45172
4P1/2
4P3/2
4D37/2
4C5/2
£51/2
5k1/2

305/2
451172
4P1/2
«P3/2
4C3/2
4ib12
58172
5P17¢

Et7aT)

4Ce 551

=217.402
284354
614594
€8.375
119.50¢
120.354
1284354

4010

~227.632
404316
T€.316
¥le306
1264675
1374541

LD

-2494C14
424785
81,C01
664721

1464539
147.3L9
1574468

552

~271.248
45.€5¢
664169
92.705
1564774
157.7¢4
173.051

5P1

=2954236
47.882
QD.\‘«38
GE.CLE
166,315
167.621
187.716
164,034

SP2

=316.314
51.248
95.854
104,754
177.1¢67
176,812
20349€1
212,300

E(DHFS)

1245 A=103 R=]
-2154+324
30e436
63,995
704449
1214639
1224509
13G.485

1=46 A=106 R=1
=225.408
424560
T8 4473
834541
136.175
139.862

1247 Asl07 Rsl
=246.615
45.216
dz4329
EY.136
149.,03C
149,876
159,961

1248 Asl114 R=l
~26E 4,664
454286
B 4682
954318
15944569
1604490
1754749

I=49 A=l15 FR=1
~2G24452
£0.727 °
934153
1004694
1e5.231
1704572
14C.063>
196.944

7=50 A=11¢ R=1
=3164317
544323
98,783
107.80¢
180317
1624004
207115
215.441

E(MAG) E(RET)
+CE300E-04 ALU,
'2-0350 -00712
-2+0G153 -+0784
=1.9299% -s 0450
-2 0042 -2 0936
=240611 =e0754
~2.41047 =-«0735
~-2.0772 -.0761
«07322E~04 AJUo
~241617 =.0871
~2.156C =-.093¢
~2.0¢€29 =+1113
=2+¢1430 =-.1101
-2.,22%8 ~e0698
=242537 -.0878
W07656E=04 Ael)e
~243213 =.0961
-2-326& ‘|10Q6
-242210 -l 245
=243117 -5 3232
=24.4070 ~+1006
~2:4362 ‘.0961
=-2.407C -s1011
«0G456E~04 AU
~2.489% ~«1122
-245072 ~-e1169
-24+3876 ~-+1393
-2+4862 -«1377
=2.59%6 ~ell2%
-2¢6292 -+1065
~24¢5950 -ell128
110277t'04 AeUoe
=2eb71E -a1257
-2.7025 =-«1265
-2+5681 =e1543
-2.6816 ~el1525
~2.76t0 -e1245
~2e83E2 -el2ll
‘2.7976 --1251
-2 7887 -+1271
«11228E-U4 AJU.
=2e.bt2¢€ ~e1407
=24+9090 =+1433
=2.75¢€3 ~el708
=2.+.5049 -1687
~340133 ~e1379
=3.UYv0 -e1339
~3,ulls =,1384
-24599% -s1411

€

(V=P)

«C119
+ 0049
« (081
oCOL3
G079
G074
+ 0060

« 0130
« 0058
CukE
«0UG1
«00b7
«COE7

0159
Q0LE
«Cl0¢t
#0112
0107
«C107
«LOtL

+01€3
«G05¢
oCl32
«Cl3¢
0131
oC131
«L1G)

L2069
« 0061
0152
G157
o0152
+Cl51
«Cl1ly
« 0139

0 G237
«COES
e 0174
«0l61
«0175
201756
«0131
~0l€l

5k

E(H=VP)

~-eGOV13
« 06002
-.00039
-,00010
~+00C10
-.60009
~+G0006

-+00016

00002
-+0C011
=.00012
—.00011
-+00011

-+C002C

00002
=+ 00015
=+ G0O15
~«C0015
-+ C001>
~«G0013

~« 00025

+ 00001
-.00019
-«00016
-+00019
-+sCCOLG
~+00016

-.0C030

+00C01
-.00023
=+ (0024
-+00023
=+ 00023
~+0001%
-+ 00022

=« 00037

«00000
~«00028
~«00029
~-+.00029
~e00JLG
-+CCC23
~e00027

E(SELF}

«0158
01l5¢
«0158
0156
0158
V158
0128

«01l1s
+0118
0118
»01186
«01l16
+0lle

«0066
«006¢&
+000€
« 0066
«0C6€
« 0066
«0C6E

+0003
«U003
.0002
«0063
«0003
«0003
«0003

-+0074
~e0074
=e0074
'0007Q
-e 0074
'00079
~e 0074
~+0074

~«J167
-+ 01e7
=e0167
=s0167
-e0167
-o 0167
~+Q0167
40167

e



FINBL

STATE

ANTIMOMY

Z2P3/2
2F372
2¢3/2
éP3s2
2r3/s2
¢k3r2
k372
2P3r2
cP3/2

2D5/2
45172
4vl/2
4P3/2
403/2
4L5/2
£sl/2
k172
Lp3/2

LLURTUM

30572
45112
4k1t2
4p3/2
40372
4L5/2
5811742
LPls2
sP3/2

10D IME

2P3/2
cF372
2rP3¢72
k3172
eh3/42
k372
zP3r2
#3712
cP3y/72

20572
45172
4pPi/2
4p3/12
4L372
4lb/2
55172
LPl/s2
5p3/2

XENGN

ép3r2
¢P3s2
2ria/2
cbP3e¢2
¢P372
2f212
ZP3/72
2p372
cP3/2

3Lsr2
45172
4r1/2
4p3/2
40372
4572
55172
5Pl/2
iP3/2

CESILM

2P372
2F3/2
2P3/72
2P3is2
2P37r72
2k3s2
¢P3/2
2k3/72
érdfe
eP3r2

3D572
45172
4P1/s2
4372
40372
40572
55142
5p172
te3/2
£51/2

ECTON)

5P3

=343.65¢
554032
101.6942
111.873
188676
150.5%06
2214271
231.1¢t6
231.5G7

5P4

-368,604
594651
10ks632
119,579
2014146
203.221
226,771
£145C3
2524312

5P5

~363,.,€01
£54148
1164762
129.047
2144€77
2164935
2594795
2734267
2744462

5pP6

=419,C€60
714365
1254454
139,018
229.C89G
2214564
2El.01€
2064304
297.589

651

-44Q,416
73.672
130,183
16454326
239,777
2424620
3C0, 238
317.4¢2
3194591
32¢,204

E{DHFS?

=51 a=121

-340,739
58 4347
©105,093
115,161
162,072
193.949
2244672
2344572
2344907

2252 A=13¢0

=3654354
€3.220
112,31¢
1234517
224442
2C6.530
243,434
2b0e147
2554973

1253 As=l27

~390.,104
6t 4987
1204427
1324850
2164627
2204920
2€3.737
277.18¢€
27b.421

Z=b4 A=132

~415,41901

754510
129.,35%
1434101
233.311
235,884
28Y «254
3C0.595
3u2+223

2255 A=134

=445 .184
£ .097
1344360
1494704
244,30¢
2474223
304 . EBT
3214978
324.13¢
3424760

E(MAG)

E(RET)

R®1,121€2E=C4 AU,

-3,0591
=341223
=2.9542
-3.064¢
~3+2354
'3.2576
-3.23%5
=3.,2147
~342348

-41572
=s15b6
~as18E8
=el866
~1526
~-v1481
~-s1532
~el364
~s1562

R=1414ET77E~C4 Aol

=3.2€43
‘3.3«58
-341562
‘3.3144
~3.4¢82
-3.5274
-3.,4058
=3e4512
=3.4686

‘-1756
-+1755
-IZQ87
~42063
=+169)
=¢1€39
~e1£66
-.1733
~e1732

R=1,13987E~04 A.Us

~3.4805

=3.5820
-3e375¢
‘3.5467
-3.7142
-3,7b0b
-3,7189
=3.64563
-34717C

=1655
-¢16G38
~e2302
~e 2276
~sl 68
=.1tl0
-.1871
-41917
~e1914

R21,15463E=04 AU,

-3,7076
~348310
~3.6034
=3.7914
=-3,9734
-4.0477
=3.9808
~349543
‘309758

-a2172
~e2137
~s253¢4
~-e2506
-e2062
~«1997
~e20¢4
=-42116
-e2113

R=1,16043E-04 AWU.

=3.9420C
-4,08E7
-3.4363
~4 40445
~4.2419
~443248
~4.2546
~442221
~442014
442648

-y2419
--2366
~e2798
-.2768
-0228“
~e2211
-+2279
-02341
"2338
~«2292

E(V=-P)

0 G269
=«0070
« 0200
« (207
00202
« 0201
014G
«ClE6
«Cl80

+ G304
-.C273
b2z
«C23¢
232
00231
G170
0214
«0214

+ 0344
~eQU?7
G261
«027¢
(266
«02¢5
Q194
0245
00246

+0389
=+0079
00297
s G310V
« Q304
«03C3
0221
0281
0282

0444
-~ C07¢
0343
(359
0352
0 C352
20254
e C326
«l32a
+C3C9

55

"E(H=-VP)

~=+00044
=«00000
=+00034
-+00035
-+ 00J35
-~ 00035
-+ 0C02cH
~-,L0C33
-+ 00033

-+002353
~¢ 00001
=-LUusl
~+00043
=-e U042
~,00042
-'00034
=«£0040
-e 00040

~+00063
-+ 00002
=eGL04Y
‘000052
-e( 0001
=a0C051
~«C0041
~.0004t
=, 00048

- UC075
=+00004%
'000059
’000062
-sCCGUEL2
-+ C00k2
-, 00049
-+ 00058
'000053

~.CCO090
'oOCCC?
’000072
‘100075
e 0C07‘)
'aCCOTﬁ
-'00059
=, 00070
-~ C0CT1
~-+GG06Y

E(SELF)

~e0275
~:027%
-a0275

."-0275

-e0275
-eQ27%
-s0275
-e3275
'00275

~+0402
-, 402
=-e0402
~-40402
~e04G2
~s0402
-eG402
-e0402
=~e0402

'00551
=+0551
~e3551
-:0551
~es0551
~e0551
-s0551
‘00551
-~a0551

-e0722
-s0722
~«0722
"0722
-.0722
~e07c2
‘-0722
-e072¢
~e0722

~«0919
~-4091%
-.0%1%
~+001%
~«091%
-.C9L9
-+091§
‘00919
-00919
‘-0919



FINAL STATE

bARIUM

¢P3/2 3051/2
¢P3/12 451/2
2P3/2 4Pl/2
2P2/2 4P3/2
2P3/2 4L372
2k3/2 405172
Zp3/2 £51412
2F3/72 :Pli2
P12 EF3N2
2P3/2 65172

 LANTHANUM

2P372 30Yv/2
2r3/s2 45172
¢P3/2 4bl/2
2P3/s2 4+3/2
2F3/72 4D3/2
2p3/se 4us12
2P3s2 551/2
éP3/2 5P1/2
2P3¢2 5¢372
eP312 503/2
2P3/2 651172

CERIUM

2P3/42 30%5/2
2P3/2 4S1/2
2P3/2 4P1/2
eP2/2 4P3/2
cr3r2 4D3/2
2P372 40512
éP342 4F5(2
¢Fr3/2 55172
¢P3s2 5pP1y/2
2P312 5p312
¢P2/12 5112

PRASEQDYMIUM

2P3/2 30572
2P3/2 45142
2P3/2 4P1/2
2P3/2 4P3/&
«P3/2 40372
2P3/2 4D5/2
2P3/2 4F5/2
2pP3s2 55142
2r2/2 EPL42
2P3/2 5P3/2
2p372 €S142

NECGCYMIUM

2F3/2 30512
ZP372 451/2
¢F3r2 4¥lie
Zp3/72 4F3/2
2r342 40312
P32 4US/2

E(TOT)

€52

-480.214
76453
135,450
1524310
251e14¢€
2544327
321.131
33G.5%94
342,593
3t6e212

501

~5074525
€3.b34
145.218
1¢4,C2¢
2674042
270,837
34€4€60
3t6.234
2170.C7¢
31624644
3G¢. €50

4F2

=511.375
112.289
1744662
196.322
2994958
3064916
419,437
382,097
4C2.038
4C5e437
430,078

“3

=5244G65
132,993
197,C95
2214343
3274308
3364304
4534661
4154591
4364155
439,663
465,238

4F4

~537.211
1554774
2214576
246 0 €04
36054
366,C03

E(DHFS)

=56 A=13¢

“475.692
814167
1394920
157.001
2554996
2564294
3264012
3444834
347 4466
371103

2=57 A=139

=%02.,692

Bbe Gl
1504002
169.052
272241
2764126
351 .E96
371423
375.30¢
3979500
401 .93€

E(MAG)

E(RET)

R=1417167E=C4 AlU.

-4.1891
=4.3610
=4,08¢€2
-4,3124
=4¢5254
~446175
=4.5444
=4.5054
~44.5402
=445588

=-e26b6
=¢2613
-+308)
-+3048
-e2523
~e2442
=e2509
-u20E2
- 2579
-e2518

Ralsl7469E=C4 Aul,

-4 ,4527
~446520
~443512
~4,5987
-4 8277
~4.9300
=444343
~4+.8086
~4.8490
-4 o8E3L
-4,8733

-e2959
=e2063
-+3370
~e3335
-e2767
-e2677
=e2744
-e2327
-e2b22
-02737
-e2748

1=5t A=140 Re=]1,17750E-04 A.U.

-5064239
li7.72¢C
179.800
2Cl.¢52
305.5)¢
312.569
425:15¢
387.707
407.602
4114041
435,704

1359 A=141

=515 4486
138.604
2024557
227,088
3334240
3424353
455,780
4214601
4424116€
445 4G& 8
471,268

1260 A=l44

=531,373
161.988
2274414
254 4 746
363,128
3744471

-446933
409302
‘406152
'Qo&&37
=5e122¢
=5423€0
-543137
=5417469
~54131¢8
-5.1730
=5¢1991

-+3329
-«3169
~e3728
-+3682
=e¢3G50

~e2GE4

-.2651
~e3027
-e3106

=e3101 "

~+3024

Re1e18C30E~04 AWV

=44974%
~542526
~44907C
=5e169E%
~5¢4503
=545754
~5.6602
~54516G2
=504739
-5¢5183
-5.5478

-03679
-+3504
-+40E0
~-e4 026
“.3“01
-¢32€0
'a3130
-+3312
-e3394
-+33b8
-¢3304

Relelb36lE=04 AsUs

~5.2712
-5.4876
-542127
=-5.5318
“5.7564
~54%340

~e4054
-e3841
-e4456
~e4363
-«3733
-43598

E(V=P)

«CH06
°.CO71
«0395
« 0413
00407
«G4Cs
0291
o (377
0376
«0353

oCH¢8
=-sLOTL
e Ca 47
1046 L
o C4E€]
eVHED
«C329
A2 E
e 0431
o (425
00402

e 0632
~sC0EQ
0502
052¢
«0320
2 €519
«0502
o (385
e04E7
e 0440
004061

2 C7C7
-2 0049
«05¢€¢
o C5G4
« 0507
20586
- 00369
e G442
WUES
«055¢
« 0525

G790
-+C03y
o 0637
«066%
oCot3
Cubl

56

E(H=VP)

~+00108
-.00011
-.CCCBE
=+ 0C09C
=« 00CI¢
~+ 00090
-+ GGOT71
-.0028%
~+0008%
-.Ca081

'000127
=sUCOLY
=.00102
-« 0C1CT
-eG0107
-.0010C7
-+000¢&4
-+(01C1
-«00101
~-+00101
-+ CCCW7

=es00148
~.00022
-.00120
-e00126
=~+00126
~+00126
-+ 00123
~e00102
=+ 00120
-+00120
~«0011%

-+00173
=+00029
‘000141
~eG0149
-s00149
=e00149
-+ 00145
=.CC1l21
~+00142
-+sC0143
~+00137

-+00202
=+00036¢
=.00166
=+ (017
-e00175
~.00174%

E(SELF)

=ell43
'01143
-+1143
‘=ell43
~ell43
~ell43
~ell43
~ell43
-e1143
~ell43

~e1399
~ol3Y9
-v1399
~¢13%S
“¢1399
~e1366
—el3Yy
-¢1366
=e1396
~el3Yy9
~-+1399

~el691
-el691
-sl691
-alt91
-el661
=e1691
-sl691
‘|1691
-elt91
-e1691
~e 1691

-e202C
-e2020
~e202C
~-e202C
-4202C
-e2020
-e202C
-e2020
-slC2¢
~-e2020
~+2020

=e2390
~«2390
~e239L
~e239¢
~s2390
~+23690

REPRODUCIBILITY g rer=

ORIGNAL PAGE Ig

FOOR



FINAL

NECOYMIUM

2P372
cP3/s2
0372
2pP3ys2
eP3r2

PRCMETHIUM

ep3se2
2P3/2
ZF3/s2
2pP3/2
ck3/2
2P3¢2
2P3/2
2P3172
2pP3r2
ep3/2
2pP372

STATE

4F5/72
5817/2
sP1/2
£p3/2
€51/72

30572
45172
4P1l/2
4P3/2
4p3/2
4Ds/2
4F 572
£slrs2
SF1/2
5pP3/2
€slze

SAMARIUN

zP3/2
2P3r2
¢p3r2
¢k3/72
2F3/72
¢r3se
2F3/2
2P372
2P372
2F3/2
2pP3yse

365¢/2
4S51/2
4P1/72
4k3/2
4C3/72
4l5/2

4r5/2.

£s172
5P1/2
5pP31/2
6sl/sz2

EUKCGPIUM

2P3/2
P3/2
2P342
2bk3/2
ck372
2F3/72
2pP3/2
¢F3/2
cP3s2
2pP3/2
cpire
ip3rs2

GADOLINIUM

erdse
PEL2
¢F3s2
2P3r2
P32
b3l
P32
2rir2
¢ePsre
21372

30572
451/2
4pl1/2
“F3/2
40372
40%/2
4F572
4F7/2
£5172
5F1/72
5P3/2
¢s5172

IV Y
48172
4P1/2
4p312
40372
4bb 72
4Fb12
AFT/2
L5172
5F172

gE(T0T)

4F4

490240
4514366
4724279
476407
5024459

4F5

~547.889
18Ce764
264274
2764248
3EE.755
4C2.156
526229
48G.21€
5114068
5154727
5414568

4F6

- =5564999

2C7.6957
277.1¢1
3104274
4234011
4364775
570.632
53C.224
522.320
5574424
5844064

4F7

-5&5.572
236494C
3Cr.E33
343,843
461.1C4
4764275
615,221
6164363
5734217
566406¢
6Cl.355
628+€54

4F7 501

~562 .61
25646725
3324647
371.C40
492.17¢
H0L e 5 Y2
LE3ETE
65T 51E
6144515
6384134

E(DHFS)

1=60

4964784
4574800
4764752
483,037
2084915

1261

=541 4663
167,410
2444513
2844619
395,534
406,574
5364324
4564400
5174898
5224697
5464877

1262 A=152

-550436¢
215.05%
2t3 4842
3174292
430,247
4464160
5T6440C
5374582
5594620
5640777
591 4448

1=63

=556.518
2444516

3154944

3514336
4684629
40454157
€23 .,23¢€
6260442
5¢leCad3
€03,.632
ECY4217
63645469

1864 A=158

-575,149
266731
340 .48
3794093
L004432
Yl7aULHY
6020400
&obel32
L22.922
6464473

Ax144

A=145

A=153

E(MAG)

E(RET)

R=1+1E6L1E=04 AlU.

'6.0250
~5.88¢c4
~5.6349
‘5.8825
~549144

--3“30
-e3618
-.3702
-+3655
=-+3006

R=1.19136E=04 AU

-3.5861
-549431
=5.5434
-5.8859
~64,1626
‘6-31‘0
~644105
=-542657
=5e2l00
=642668
-6+3014

-e4453
-e4200
-+ 4855
-4 7€2
-.40838
-+3936
~+3750
~e3945
'55032
=-+4025
-+3929

R=142128E8E=~04 AoUs

-549137
-t.3126
-5.5641
~£.2537
~€e243Y
-647093
=5.8109
=6e5644
-E.6k22
546665
-6.7033

-e4886
‘.4592
~+5288
~-e5205
-e4475
-e4306
~-e4101
=e43(03
-e4364
- 43k5
~e4283

R=1,212880=04 AJU,

'6.2467
‘6.70‘7
-be2478
=6e6442
~643524
~7.12606
=-7.2416
=7.3139
-7.092¢
-740367
~7.0964
~7e1307

-¢5369
-+4997
-e5732
=e5644
‘04868
-, 4693
—-a4464
504466
‘04673
'l4767
‘14758
-04649

R®14225%5E=~C4 Aol

-6he63¢3
-7.,136€5
-beb4TU
=1.0746
=743664
=TeH0hb
-707149
‘707957
~Te5492
~744866

-s5 806
-¢5363
~s6174
~.6079
‘05255
-y H0thH
~24U12
-s44l2
-s5049
--5155

E

(v=P)

+ 0544
«0506
G526
« 0630
«0567

+ 0884
«C3lle
o G717
20754
o L7648
«074¢
o CT27
« 0570
«C7C9
«0714
«CO79

00985
UUCE
91
«C847
a4l
e (839
« (819
20656
o 076%
1137
+0768

«11G2
«003¢
e 09CE
2 (958
+ G948
«C94E
00925
«C925
G752

. o(9C4

«C910
0871

01234
« 0070
e 1319
#1076
« 1069
WlUEY
«104Y
1L 44
W CH47
01216

57

‘ElR=-VP)

-.00171
=s 00144
-+ 00167
~+ 001068
'-00162

-4 00235
-#0350
-4061745
-.CC205
-4GC206
-4 00206
-.00202
-.00171
-.C0157
-.00198
-.G0141

-e 00274
-« C0064
-.00228
~e 00240
-s 00241
~.00241
~e0023¢c
-+00202
-.00231
=.00233
-¢00225

~<C0318
-e0C042
- 0C26¢
-.002¢t1
-, C0282
~-.00282

n=e 06277

~e00277
~¢00239
-4 00271
‘v00273
~-s0C264

-+0037¢
-+00103
-«00311
~.00328
‘000330
“s LU 32y
-, L0324
-+00324
-+00279
’o:03l7

E(SELF)

-e2390C
~+239C
~e23G¢

c=e2390

-e2390

-s2802
-e2802
=-s2802
~.2802
-e2802
-e2602
-e2802
~s2b602
=-e2802
-e2802
=e280¢

-e3264
~e3264
~+3264
~¢3264
-e3204
-e3264
-s3264
~e3264
~e3264
~e3264
~e32064

‘03779
-¢377%
~e377%
=-+3779
—-e377G
-3779
=e3776
3774
-¢3779
~e3774
-«377%
~¢3776

-+43590
-e4350
~s4350
‘-4350
=+4350
~e43L0
-e4350
~eb4300G
=e4350
~e435C




FINAL STATE

GACOLINIUM

2P3/2 EP3/2
2k3/2 5D372
¢P3/2 65172

TERBIUNK

eP3/2 30572
2F3¢2 4S142
¢P372 4Plil2
2F3/2 4P3/2
2r3r2 a«l3/2
ép3r2 4Ls5/2
2P3/2 4F5/2
2F2¢42 4F7/2
¢cP3/s2 5581172
cP3s2 5P1/2
2F3/2 :P31/2
2P372 65142

CYSPROSIUM

2P372 3D572
cP3r2 451/2
2P3/2 4P1/2
2rP2/2 4P3/2
2P3r2 403/2
2P3/2 4D512
2P312 4F5/2
¢P3r2 4AF7/2
éP3r2 551142
¢P3/72 5P1/2
erP3sz 5P342
2P3r2 €S51/2

HOLMIUM

2P372 205142
ZpP372 451172
2P3/2 4P1/2
2r3/2 4P3/2
2P372 40372
zP3rseg 40572
2P3/12 4F542
2P3/2 4F7/2
2P3/2 £S1/2
2P3/2 5P11/2
cP3/2 5P3/2
2F372 es511/2

ERBIUM

ZP3/2 30572
zP3/72 45172
2P3l2 4Pl/42
2P372 4P3/2
2P372 "4D3/2
:P3/2 4qls/2
2P3/2 4F95/2
2P342 4F712
2P3/2 551172
2P3/2 <P1/2

ECTOT)

4F7 5C1

644,844
6714571
675259

4Fg

-5770435
302,175
379.£78
4164799
5645.3¢7
556.245
712.,23C
714,964
6674180
6914658
697.268
7254678

4F10

=5804425
338,717
415,961
460,493
5914844
€05.C30
TE€E4247
T€7.749
Tlo.289
7434812
T49.€18
178,565

4F11

-5€61.342
377,965
4614109
5054104
641,324
653.789
821+384
8234642
773.026
799.136
8054154
634,568

4F12

-5¢0.,223
4194673
505.978
5524597
6934772
7C5.493
BEQ.609
BB2.€14
B30.561
BE7.510C

E(DHFS)

7=64 As}l5E

6534246
660,015
6834647

I=t5 A=15¢

~56G.46t
3104800
3E7.606
4274325
5544153
Sbce294
7214307
7244115
€7¢4151
7004556
7000231
7344681

1=66 Aalé4

=571.954
3474514
427 4585
4694535
601,210
El4 4577
774,925
777.501
7284154
793.309
7594182
T48.172

1=67 A=1l65

=5724339
387767
470.300
5144795
651,304
€63.960
831,697
£34.030
T83.226
8C5+26%
8154354
844,813

1268 As166

570655
43063156
5154773
562924
7044404
7164328
491e597
€63.675
B4le434
b6t 307

E(MAG)

E(RET)

Re1.225956=04 AsUs

~7.5518
=7.6052
=745953

-05144
~+5015
-25026

R21.22595E~04 A.U.

~6,658C
=7e54353
-7.0279
-7ebb23
=7+32680
-8402C2
-841€36
~8,2378
=£.0092
=7.9510
=8 ,C16G
‘BoonT

~s 6457
~¢5903
~eb6722
~-eb€25
-e5752
‘05564
-45283
-e5284
~e550C9
~e5608
-+5596
~s5474

Rx1.24127E=04 AJU,

~7¢3635
~8,0011
~7e4515
-709372
-8+3026
-8.5040
-B.6029
-te73669
‘3-5059
‘8-‘0454
-8+5147
-de56b6

-+ 7060
- 6410
-e7265
-e71€1
-c6237
=044
-+5735
~-e2736
‘05967
=+£070

-+6057.

-e5929

R2142437GE=-04 AsU.

~T«7504
~be4Bl6
=T.898%
-B8+4177
=-5.8029
=9.0142
'901577
~94,261E
-2.0278
-8e90653
~94038¢
~9.0929

’-7702
=~eb944
-o7641
-+7730
-e6T754
-« 556
=e6218
-.6218
-+6458
-eb65¢€3
=549
~e6415

Re1.,246306=04 A4V,

'801793
~3.9893
=t4s3714
-B+9246
‘903315
~G 5515
'9-741&
-9.3148
~9.5770
~-5s5122

~+8389
-s 7511
-e 8450
-+8335
-27303
-.7099
-e6T30
-oe6731
=e698)
’|7059

E(V-f)

21027
«101b
,s0483

01372

. eCll4

e114C
«1204
«1167
«11695
1172
1172
oCYTL
e114b
«115¢
el112

«153C
0166
1270
01351
e1344
eliag
1318
«1317
81101
1291
01360
01254

e17CE
«0226
e1432
«1514
e 15C7
01504
21476
vl478
01246
«14t1
«14t1
«1412

Y17
00297
1602
«1696
«16H9
«16EE

- 21659

«1658
« 1408
+1628

58

E(H=VP)

-+00316
-.0031¢
-« 00310

-s 00427
-¢00126
~e(LL3€1
-+00361
- 0383
-.00383
~e 00377
-e00377
~s0032Y
=»00370
-+ (0372
~.C0362

~e00494
-+ C0159
- (0419
=+00443
- 00446
= L0O&4E
-+ 06439
-e00439
~e00386
~¢00430
-+ (0434
- 00423

=.00570
=e 00195
200486
-+ 00514
-+00517
-e Q0516
-+00509
~«(0509
-000651
-.00500
-+ 00504
~:00492

=e00657 .

-.00237
-4 00562
~a00595%
~+005%9
-« 0C598
-+00590
-+ 0059C
-+(052%
-+ 005dG

E(SELF)

~e4350
~s435C
-s439C

=467
-e4387
~-e4587
~e4 987
-eb 587
~e4967
-4 GET
-.4987
-e4987
=4 987
~e4987
04987

-.5&92
-e5692
~e9692
~es5662
-a5692
-shtye
~e5662
—ah642
-e5692
~sH6Y¢
~e5652
~e5692

-eb4b8
-e0408
=-eb468
-2646¢t
~-e6468
~e60468
~ebh68
“-eb64668
-e6468
-e64€8
~26468
“06465

~s733C
~«7330
=-e733¢
-+7330
=e733C
~+733C
-+ 7330
-+7330
-a733¢C
-e733C



59

FINAL STATE E(TOT) E(DhFS) | E(MAG) E(RET) Et(V-P) E(H=VP) E(SELF)
ERBIUM 4F12 1268 Asl€t R=1.24630E=04 2aUs
2P372 5pP372 B£3,.755 874,627 -%.569¢9 -7073 e 1€4C -.G0564 -+7330
¢P3/2 eS1/2 8934757 9044677 -346473 -+€£632 «1566 -« 00571 ~s7330
THUL1UNM 4F13 1=69 A®166 R=31.25376E~04 AoUs
¢P3r2 3cts/z2 -576.717 ~566.549 -Re6323 =-.9120 2114 =.00757 ~e8276
¢F3/2 451142 4h4.787 4754916 =3.5240 ~.8115 (G360 -.00288 -e8278
2P512 4P1/2 5€345%13 o4 o344 ~5.8702 =-+900¢8 21762 =eCC64G ~-s8278
éP3/2 4P3142 6C34326 6144329 =Ge459Y% -.8976 «1898 - U0CBE -s827¢
eP3r2 40372 749,545 7604868 ~9.3885 ~.7887 . «1861 - 00692 -.827¢€
eP372 40542 76C. 499 7724031 ~10.1180 ~e 7677 - «l88L ~«00691 ~.827¢L
2F312 4F572 943,243 924,985 -13.3254 -.7277 1559 =+ 00683 -e827¢C
2P312 4F712 G4t aC2¢€ G564799 =10.36¢et - 7277 #1858 -+ 00683 ~e3278
2Psl2 55112 8914278 90248562 =10.15062 -e7536 «1560 -« 00611 ~.8270
2P3/2 5k1/2 916.06¢0 . 9304585 =10.U587 ~e7647 el827 -e 00672 -.827¢
2P3/2 5P31/2 ' 9254567 9374152 ~10171C =e7630 e1840 =« 00677 -827¢
ZF3/2 €S1¢4¢ 9564157 674792 -12:2309 ~2s7483 1784 ~+00£062 =.8276
YTTERBIUM 4Fl4 I=70 A=174 R=]1.,2660CE~04 AwUs
2F3/72 30512 =57C.682 -5£9.877 -5.10b¢ -+990G1 02351 -.00870 -e.9322
2P3/2 4S1/2 512.832 5244633 =10.0874 -¢8758 s G476 =e00347 -e9322
2pP2/2 4Pl1/2 6054040 6lo.153 ~343652 -+9765 «2001 ~e 007469 -e9322
eP312 4P372 6ET.426 6694145 -10.0232 -s9656 02121 =. 00794 -e9322
epP3/2 4D3/2 8084778 6204832 =10+4743 -+8508 2114 -.00799 =e:932¢2
2P3/2 40572 B1€.945 £31.217 . =1047132 ~e8294 2111 -.00758 ~+9322
2P3/2 4Fn142 1CC9e545 10224332 ~10.9367 | ~-.7859 20t1 = (U735 -e9322
cF3r2 4F7 172 1011,017 1C23.543 =11.307¢ ~.7859 + 2080 =.00789 ~e9322
2P3/2 55172 9554296 567.933 ~10.7636 ~.81238 1792 ~+00709 -e9322
¢P3/2 wPl/2 984.2¢€6 96€452C ~10.56937 =e.8242 02045 ~.0077¢ -.9322
2r3/2 5P372 991.C12 1CC3 4349 -10.7806 ~e8224 0 206C -+00782 ~e9322
2pP3/2 651/2 1021.699 1034.39C =10¢8441 ~+8069 +200¢ -+ 00760 -s9322
LUTETIUM 501 I=71 A=175 R21.26843E-04 AJU,
¢P3r2 30572 =572.€37 -56l.12¢ =5.6556 -1.0628 02621 ~.01000 =1.0451
2P3/2 4S1/2 553,797 Lbbe43Y ~10.7061 -.9382 0BT ~.00416 =1.0451
2P342 4P1 /2 6484.81C 6604656 =9.6728 -1.0461 02239 -, 00863 =1.0451
2P3/2 4P3/2 7054428 717.921 ~10.6442 -1.0323 $237% -+ 0G9lE =1.0451
2F3r2 4D3/2 FHle259 4744104 ~11.i162 -»9115 2368 -.00922 =1.0451
2P3/2 40572 8724412 EH5 486 =11.371¢4 ~.8885 e2364 ~-s 00521 ~1.0451
ik3I2 4F512 1070.237 10434511 ~1le611% ~eb419 2332 -+00911 -1le0451
eP3i2 4v7/2 1072+C067 10854418 -11.6881 -e8419 #2331 -e0G911 -140451"
¢p3/2 55112 10184510 1031.652 =1144179 -.8720 « 2007 =-.00818 =1,04%1
2P3/2 5se1 /2 104E.CCO 10€14056 =11.3377 -.8649 02290 -+ 00896 =1e0451
2P3r2 5P3/2 10564547 10694687 ~11.4342 -.8828 «2308 -.004903 =1.06451
2p2/2 5D3/2 10¢4,170 1102.373 -11.5129 -«8650 2294 ~=.0090C =1.0451
2P372 65172 106G0.+967 11044163 -11.5010 =+8662 02243 =008 =1.0451
HAFNIUM 502 1=72 A=1BC R=1.2€039€E-04 AeUs
2P3/2 3D572 ~5724670 =5604412 ~10.2287 -1.1397 © «2918 ~«01148 ~1.1691
k312 451/2 567.440 61G.507 =11.359¢ -1.0045 «G712 -+ 00498 =1,1691
2P3/2 4PL/2 645.3C3 7C7.92¢ =10.57C5 ~1.1177 +25C1 =+009G4 =1.1691
ZP312 4P372 7564456 7694768 =11.2943 -1,1030 «26%5 ~+01055 =1.16¢%1
2F3/2 40372 Gle.bl3 5304492 =11s 7674 ~eG759 ecb4l ~e 01062 ~lel6%1
2P372 40572 §294045 9424972 -12.0603 ~.9514 02644 =+01061 ~1.169%1
2P3/2 4F5/2 1134,3226 114844063 ~124,3167 =+5013 «2561C ~+01051 -lslo9l
¢P3l2 4F742 1136.529 115us750 ~1244013 =.G012 2609 -+01050 ~lel691
2P3s2 LS5ls2 1085.2%¢ 1069.248% ~12.1043 ~29346 02244 -~ (0943 ~1s1691

2F3/2 Lr1t2 11154559 1129.445 ~12.0130¢ “25450 «2YE0 -,01031 ~Lsl691




FINAL STATE

HAFNIUV

2P3/2 5P3/2
¢ckF372 50372
erP3/2 6S1/2

TANTALLM

2P372 305/2
2P372 4351/2
2F3/2 4P1/2
eF3/2 4P372
2F3/72 403/2
¢F3/2 4Db12
cP3/72 4EhJ2
2P342 4F7412
ap3s2 Lsir/2
eb3/2 SP1s2
2r3iz Yk3/2
2pP342 503/2
cb3/s2 €51/2

TUNGSTEN

2P3/2 305172
2F3/2 451172
2P3/2 4Pl/2
2P342 4P3/2
2P3/2 41372
2P3/72 4ULL/2
éP3/2 4F512
2312 4F772
2P3/2 5S1/2
2F3/2 SPl/2
ev3r2 $p3/2
2P3r2 5D2/2
er3/s2 €S112

RHENIUM

2P3/72 305/2
2P372 451/2
2P372 4Pl/2
2F3/72 4P3/2
¢P3/72 4D3/2
2pP3/2 40572
2P3/2 4Fb/2
2P3/2 4F1/2
eP2s2 5s1/e
¢P3/72 5P1/2
2P372 5p3/12
cP3/2 503/2
2P3/72 5Db/2
cP3f2 €51/2

OSMIUM

2P372 30572
2P2/2 45172
2F3/2 4P1/2
¢F3/72 4P3/2
2P372 40372
2P3/72 40b5/2

E(TCT)

sD2

1126.081
1161.C56
11€3.807

503

~5704536
644,116
7444876
810,862
G754 E04
689,207
i2G1.€12
1204, 4C5
1155.666
L1¢64860
1199.,545
12364999

124C. 743

5D4

=365.941
693,719
767.418

b6E.611
103Rr,130
1052, 798
12724713
1275.716
12306.29C
12614 €40
1276.91C
1316.E43
1321.749

£05%

-5£9.,C02
T4ba5¢€6
8534371
529.524

11044352

1119.9%6

1347,50C7

1350.,7C6

1308.778

1342.183

1357.881

14C1.145

14024764

14C7.C53

506

-549.234
8C2.,936
9124906
965,159

1174.559

1191.223

ECDKFS)

E{MAG)

E(KET)

1=72 A=180 R=®1428039E-=C4 AlUe

1140.069
1175.112
1177855

1273 A=181

=557.48¢
65t 4462
758 432C
825.060
9304365
1CL4,033
121€.861
12194547
1170.732
12Cle0632
1214.431
12014955
1255.694

2374 A=184%

-55%2.053
70t o993
811.73C
8834706

10934624

10¢54575

123t 4726

1291.93C

12464136

12774590

12924740

1332.755

1337.654

=75 A=187

=544 4246
T762.835
bbb e5d5
9454970

llzue8l5

1136,759

1364.521

1367.431

1325.4061¢

13584870

1374.706

14184052

1419,698

14234657

2=76 A=19C

~533.563
£20.,191
429.00¢
1Cl2.20¢&
11424043
1209.,025

=-12.120CC
~12420C4C
-12.1911

R=],2827€E~04

=1C.5349
~12.0451
=-11.213¢
~11.98C0
=12.4959
~12.7867
-13,0591
-13.1524
=l2.t274
'12-7239
'1203&26
~12.9325
=12.9197

Rel,28981E=04

‘11.4743
=12.7673
-11085“5
“12.7029
=13.2417
~1345519
~13.,6414
=13.9436
=13,5690¢
=-13.,4749
‘13:606b
~13.7C30
~13.6b92

R®*1.29678E=04

-12,1212
=13.5021
~12+5661
~13,4387
=16440024
-14.3317
=14.,6401
-14.7510
=14.3700
=14.,2426
=14.3871
~14.4926
~1l4,5212
~14.4801

R=1s3C366E=0C4%

=12.7997
=14.2714
"13. 2798
-14.2097
“14.7992
=15.14E2

—eG4£6
-e5273
-.5287

AsUe

‘102200
-1.0741
~141923
=1.1770
-1.043%
’1.0172
-e9636
~s9634
=1.,000%
=1.,0165
-1.,0137
-e9927
-eGG4]

AsUe

*1.3046
=~141473
‘1.2717
~1l.25647
~lellas
-1.CB864
=1.0291
-1,02€9
~1.0693
~1.0870
-1,0838
=-1.G610
~1.0626

AsUe

-1.4002
~1.2309
~1.3610
-1¢3429
=141954
-1.1657
~141045
-1.1042
-1.1482
=141673
=1.1640
-1.13690
-1.1368
=1.1405%

AU

~1.5018
=1l.3202
‘10‘561
=1.4369
-1.2819
~1.2504

E(V-P)

2581
e25€7
0251C

03245
20355
02791
02965
»295¢
02953
02918
02917
02508
02860
o23t4
02470
»2806

«36C8
«1019
w3112
3306
#3302
23267
03260
0325
v2802
e3192
¢3221
03207
«313€

«400%
012G5
03467
0 3E8%
#3683
036177
+3630b
23637
«3127
3560
23594
«3580
«3578
«3502

o452
1416
«386C
abllU
+4104
4098

60

E(H=VP)

-.01040
’-01037
=+01020

-.C131¢
=.00549
=+01l142
~+01213
’001222
=+01220
-«01209
~+C1208
=eCioU5
~,01186
-~ 01196
-.01193
‘-0117“

~+01506
~e00697
'001310
-.01393
- (1403
’001401
-¢01369
=.01l38¢
~e 01246
-.01361
-eC1374
~-+01371
~eC1349

~.01721
~.C0u22
~.01501
~s01597
- 0108
-.016Q07
-+ 01593
=-.01593
~e01430
-sUl561
-s01576
-+01573
=-s0G1573
-+Clb4u

-.01966

=.0096¢
-:01717
-.0l828b
~.C1842
-e{1840

E(SELF)

~1.+169)
=1s1091
~1e166G1

~1.306C
=1.3060
-IQBCCC
~143060
=1.3060
=143C€C
-1%3060
-1s3060
=14300C
-1l.30¢C
~143060
=1.3060
~143060

'1.45“2
=1e4542
~le4542
-ie4542
-1e4542
=l.4562
-les6542
=1le4542
e TLFLYA
~lebb42
2L LY
-1.45‘2
~le4942

~1.6177
~1.6177
~1.6177
~1.6177
=1lé0177
=1l«6177
~-1e6177
=1.6177
=16177
~146177
=1ls0177
=1e6177
-1.6177
=1+6177

I TYATY
-1‘7956
~1e794¢
~1s 79486
~1.7G4¢
=1l.794¢



FINAL

STATE

CSMIUNM

Z¢P3/2
eP3ite
¢pP3/2
cFze2
éparse
2P3/2
Zp3se
2P372

4F5/2
4F71/¢
9s1/2
LPles2
5P372
50372
£05/2
£S1/2

IRIDIUM

eP3s2
ép3/e
2F3/2
cP3/2
cP312
2P3/2
2r3/2
2r3/2
2pss2
2P3/2
ceb3rse2
2pP3rs2
2P3rs2

30572
45172
4Pl/2
4P3/2
4b3/2
40572
4F512
4F712
£S1/2
5P11/2
5p372
50372
50572

PLATINUM

ep3r2
ap3rse
2rase
2P3/2
ip3/s2
2P3/2
2pP3¢2
2F3/2
cP3/2
2rifl2
2parse
ep3se2
ck3/2
Zp3se

30872
45172
4Pl/s2
4P3/2
4D3/2
40572
4F5/72
q9F772
ss5172
iPl/2
tp3/2
20372
50572
65172

GOLD

2p3/2
cp3se2
2P3/2
P32
2P372
¢P3/2
2P3/2
ch3ys2
2pr3/2
eP3/2
iv3y2
2P372
apr3ie
2P2/2

anis2
45172
4P1/2
4P3/2
40372
4D5/2
4FS/2
4F7/2
55172
5P1/2
LP31/2
50372
50572
Ls1/2

ECTCGT)

50¢

14264,340
1429,756
13914846
1427.117
1443,602
1460.171
1461.892
1467.121

509

| =5284640

87C.923
G€44060
1072.261
12564844
1274,228
1517.218
1520.£77
14664 €00
1524,060
15394154
15€69.543
1560.7%4

509 ¢S1

-516.415
5304996
1047.453
1142.124
1331.715
135CG.382
16C0.686
1604,700
1575.232
1614 .404
1631.177
16854054
16664794
1691.731

651

-4G6,438
999,515
1119.3C¢
122C.807
14154535
1435,373
16634538
1€97.626%
16724869
1714.077
1731.€C7
17¢8.916
175C. 984
176¢.777

E(DRFS)

%76 A=190

1444,409
14474945
1409.730
1444834
‘L46l4370
1508.128
15094879
1515,077

2=77 A=193

-512.023
8854232
1001.235
10504350
42754387
12534106
153€4361
153v.968
15054571
1542.851
15564108
leC64593
1609 4E74

2278 A=195

4Gt 765
§9CGe44d
10654665
11€1.338
13514404
1370.426
16214234
16254183
156954376
16344349
1651.301
1705.232
1707.05¢
1711.964

I=79 A=187

~477.706
10204162
11364636
1241.202
14364425
14264639
17194123
171943062
1694 .265
173%.23%
175249556
1810.380
ltl2e4b6
18184249

E(MAG)

R=1,30364L=04

c=15.4764
=1545G63
-15.1889
=1£.0450
=1542C¢3
~15.3213
-15.3534
~153105

R=1431050E~C4

~13+4765
=15.0457
=13.96G¢€06
=-l4.5865
-15.6C32
-15.9711
~1643213
=1644494
'16.0181
-15.8679
-16,0384
~164163%
~1641952

R=14315C1E=-C4

-14,242¢C
=15.9071
~14.7970
-15.8513
=16¢4953
-lbe8t54
=17.2506%
=17 .3645
=-1€.9327
~1670677
-16.9551
-17.09C3
-17.1273
=17.065¢

R=21,+31949E=04

”1500285
~1647942
=15.6209
~164+ 7428
-17.4155
~17.8277
~1642209
~lte36LE
~17.8799
=17.6991
-17+4033
~18.0490
-1lbedbLbE
-18.04K¢L

E(RET)

AsUe

-1,1851,

-1.1848
~1e2322
~1+2529
-1e2494
~le.2222
=1.2196
~142235

AU,

-1.6173
-144223
=1.5642
-1.5439
~1.3612
~1.3480
=1l.2784
~1.2760
-1,32€7
~143504
~1.3469
~143176
-143150

Rele

~1.7281
=145202
=1+6660
~1.6464
=-1le4756
=-1.4405
~1e3665
=1.3661
~1,4206
=1+4440
=1.4402
~1440863
~1.4G53
=144091

AsUe

=1.8493
~1.6277
-1.7816
“1.7587
~1.5795
‘105425
=1.4639
~1,s4635

~145217

~145466
-leb427
-1 55081
“1e5047
~1.5087

61

E(V=P} E(H-VP)
04057 -.01825
04056 -e0lb25
e3489 ~.Cle3g

"e35¢tt -eul787
«40C¢E -+ 0180¢
*3963 ~.01¢t03
035992 -.01802
0 39C7 -.01774
+4G03 ~e02226
01517 -. 01119
e 4256 ~e01546
04537 -es02077
04532 -+s02093
e4525 -4029091
s44E3 =e0207¢
04481 -s(2UTS
e355¢8 -.018b5
eh3E4 -.02032
0 443C -~ 02053
e441b -¢02052
.4Q17 -+02051
05461 -+02546
«1906 '001315
0474 ~-.G2232
2071 ~+.02380
5067 -.0239¢
+ 9059 ~+C2396
5015 -e02376
«501¢ -e02378
+4319 =+02136
e4901 ~-s0232¢
04958 -.,02353
04941 ~¢02352
24536 -,02351
ohb52 . =e02321
26057 =, 02896
s2212 ~. 01534
+5284 * =a02545
o 5641 ~40271¢
¢ 5637 ~e02737
«E628 ~+s0273¢4
5582 -eG271¢
#5576 =e0271y
e 4313 ~e 02444
e 5453 ~e02656
otu1l6 ~s (2606
5502 ~e 02685
1N = L2684
« 5405 ~.02650

E(SELF)

=l.7448
~1le7948
~1e7948
~1e7948
~1¢754¢&
~147940
~147G4 ¢
‘107943

~-1.99C8
=149506
=1.9908
~1.,9908
=1.99C8b
=1.9904
=1+9508
~-1l.9350¢
~1.9908
=1,9908
=1.9508
~1+99068
=1.9506

=2.2001
-24.2001
~242C01
~242001
=242001
~2,2001
~2+2001
~2,2C01
=2+2001
=2,2001
-202001
-2.2001
~2.2001
~242001

=244310C
~24+4310
-2+431C
~“244310
-244310
~2+4310
=2+4310
~2.4310
~244310
~24431C
=244310
=244310
~244310
~2-531C



62

FINAL STATE ECTON) E(DRFS) E(MAG) E(RET) E{V=-P) E(H=-VP) E(SELF)
MERCURY 6352 2=80 A=2C0 R=1e32616E=04 AsUs
2P3/2 30572 =460.985 ~458.043 ~20.682¢6 =4220C0 €738 ~¢03304 =2.6795
cP3/2 451/2 10€4.C56 13894034 ~22.505%9 -.6022 02582 -.01793 =2.67645
2P3/2 4P1/72 11€7.267 1210.834 =21e3254 =+.08€0 3893 =029 -2+6755
P3/2 4pP3/2 12654939 1320786 -22,1237 ~.0418 06295 -«03104 =246765
Zrd/e 40D3r2 14554625 1521.139 ~2342153 «0823 062651 -+03128 =2e6795
ep3s2 4Ls/2 1517.1¢69 15424791 -23455¢E8 «1187 o€282 -.03124 =2.6765
2P3/2 4F5/2 17824877 1808,833 -24,67Ce 02024 «£233 =«03105 ~246795
24372 4FT7/2 17£7.3¢€2 le12.47¢ -2642297 02032 0 €231 =:«C3104 =2+6795
2P3/2 551/2 17¢7.84¢€ 17+3.58¢8 ~23.714¢ 1424 53¢t1 -« (2796 =2.,679>
ck3s2 Sk1 /2 1£11.060 1£364551 -2345156 «1156 « 6007 =+03035 ~246795
2P3/2 5P3/2 18304 €47 1964361 -2347393 #1199 €159 ~+03071 =246795
¢k3s2 £D342 1861.7C% 1917.541 -23 48672 « 1577 e€143 =+0307C ~2406795
eP3/2 50512 1863,891 1G1%77C -23.9441 1616 o161 =+ 03059 ~2¢6765
2P3/2 65172 1903.107 192384952 ~2348649 1572 €621 -«03025 =26795
THALLIUM 6P1 2281 A=20> Re1,337128~04 AJU.
¢t3/2 30572 ~4594991 =435.602 =21.5054 =-¢2308 #7470 ~e03755 ~249€23
2P3/2 45172 1134.828 11614343 -23.8291 =~+0006 02978 =.02083 ~249623
2F342 4¥L/2 12614389 125644C4 =22 40866 =+ 0876 Wb54¢C -.03310 -249623
2P3/2 4P3/2 1377.853 14044203 =2440743 -¢0373 6997 =+03532 =249623
¢P3/2 4b3/2 15624671 16094758 =2445791 03907 6995 ~e(3563 =2.9¢623
2P3/2 4L5/2 1605.733 16324952 =25.04b06 01291 6964 ~e035509 ~249623 ¥
2P3/72 4F5/12 | 1878.976 15064545 ~25.4425 02175 «6933 -«03>38 ~249623 -
2P3/2 4F7/72 18¢ 34894 14911.633 ~254.€52€ 02182 0 £930 -.03537 =2+90623
ép3ra 5s1/2 16704114 18974462 -2541072 +1538 ¢ 5586 -«03186 ~2e9623
2P3/2 5P1/2 19154127 19424211 ~24 448890 01249 06767 =e03457 =249623
ekare 5P3/2 16364769 19644115 - =2541339 «1296 08E1 ~«03500 =245623
¢f3/r2 5L3/2 20C1l.290 202b473€ ~2543C30 «1705 stH3D =e 0349y =2.9¢23
2F3/2 5051712 20C4.049 20314948 ~2543570 1751 o832 ~e03497 =2.9623
2P3/2 ¢s1172 201€.4637 2C43.494 =25.258¢9 01699 LEES -e03444 -209623
2P3/2 €PL/2 2022.917 20504352 -25.2834 01675 678G ~e03479 ~2¢9623
LEAD eP2 1282 A=2C8 R=1,3436lE~04 A.U.
2P3r2 30572 =434 .509 -40F 4993 -23,1651 ~4s26418 8279 ~e04264 ~3.2643
2P3/2 48172 12104226 12264394 =2542228 20012 v 3424 =e 02415 =3.2643
2P3/2 4Pl/2 134041561 13664753 =2349098 ~e08069 7268 =.03764 ~3.,2643
ck3¥/2 4pP3/2 l4€4,952 1493.000% ~25.4967 -+0323 e 7774 -« 04023 ~3ecték3
¢P3r12 403172 1675242 1703.684 =2640144 00997 7773 ~e 04054 ~3a22643
k312 40512 1699,610 1720451C ~26.5111 1401 7762 =+04050 =3.2643
2P3/2 4fb/2 1980438y 20U74658 ~2€e967H 02334 770y -+04028 =3.20643
2P3/2 &4FT /2 1985.771 201221 =27.1500 02342 7705 ~.04G26 =3.2643
2P3/2 5s1/2 197¢.,074 20074115 =2645727 1658 ctbb4 ~e 032631 =3420643,
2P3/2 &PL/12 202446865 205340646 ~2643342 1349 07520 ~+03933 ~3.2643
¢pP3/2 Sp372 2049.C12 2C7¢e.016 =2646C17 «1399 « 7618 ~. 03984 ~342643
2F3/2 50372 21164610 21464CH3 =-26.7823 e 1841 2 7601 ~+039%¢€3 =3.2€43
¢pP3/2 sLs72 212C. 272 21494471 -26.8438 «1862 - 7598 . =e(3982 =3.2643
cP3/2 651/2 2134 .952 2164410¢ =Z647769 «1834 07429 -+03917 =3+20643
2r3/2 6P1/2 2143.990 21734115 =2647562 " #1804 o TH47 ~.03956 -3.2643
BI SMUTH €P3 I=83 A=209 R=1,34576E-04 Al
2P3/72 30572 =4C6.826 -379.310 =24 5425 =-42539 e 9168 -+04835 . =3,58b1
¢P3/2 45112 12€9.167 1319.064 -2646755 200138 e3y24 -.02792 -3.5861
2P3/2 4F1/2 1422.€4% 14204648 =2542912 ~+0808 «8063 -e (4275 ~3e¢504l
cP3/2 4P372 1556,113 15854894 ~264+9825 ~.0276 8631 ~e04571 -3,5881
2P3/2 403/2 1771.€76 legl 652 =2745135 +1083 +« 0631 -+ 04£06 =3.5¢e¢k)
¢P3/2 4US/2 17¢7.7G0 1b274359 ~22.038C 1508 «E618 -e048LC2 -3.5861
ZP3/2 4FH/2 20664051 2117.098 -2te51b2 2491 t5€2 =+0a570 =3.5861
¢P3/2 4FT/2 2091.902 21234143 -26.7126 «2501 k558 -+ 04577 -3.5881

2P3/2 £5142 2090, 590 21214404 -28.1C33 «1776 oT4CE -+04130 =3.58b1




FINAL STATE

BLSMUIK

2¥3/2 5pP1/2
2P3/2 5P3/2
er3s2 tB3/2
2P3/2 505172
cr3/2 €s51r2
2p372 €P11s2
2P372 6F3/2

" POLGNIUM

2P3/2 30572
2P3712 45112
Z2F3/12 4P1/2
27342 4P31/72
¢k372 4D3 72
2F3/2 4CS72
cP3/2 4F572
ck312 4F7/2
2P3/2 551/2
ZP3/2 5P1/2
2F3/72 EP3 /2
2P342 5L372
2r3f2 50572
ck3r2 €S17/2
¢P3/2 6PL/2
2P3/2 &P3/2

ASTATINE

¢P3/2 30572
2P3/2 4S172
éP3i2 4Pl/2
2r3f2 4P3/2
2P3/2 40312
cP3/2 a4bb/2
cP3/2 4F5/2
2P3/2 4FT/2
2P3/2 Es1/2
éP3/72 SPiAf2
2P3r2 5P372
¢P3/2 50372
2P312 50572
2P3/2 €S1/2
2P3/2 €P1/2
¢F312 €P372

RADON

2P3/2 305172
2P3/2 4S172
cbP3r2 4PL/2
2P3/2 4¥3/2
2P3/2 4D372
cb3/42 4b5/2
¢P3/2 4&F5/2
2P3/2 4F7/2
28342 58172
2P3/2 5P1/2
P32 LP312
er3re yLiy/?
2F3/2 tDY/2
2P3/2 65112

E(TOT)

6P3

2139.453
21654545
2237.53C
2241.,27¢
22594263
2269.656
22724533

P4

-374.117
1373,248
1510,312
16524605
1673.€71
16C1.€37
2197.569
22C3,917
2209,523
22604474
226894497
2364,776
23¢Be534
2390,308
2402,455
2405.686

6P5

-336,387
14624848
16034545
17554662
19824220
2011.€16
2315,.241
23224214
2334,599
23ET7.679
24164405
2468,377
25C2.57¢
2527686
25414849
25454667

6P¢

-294,037
1557 .£3¢4
1701.91C
18644624
20664302
21274821
243be549
244¢€ 4377
244H6.,019
25214492
25956 .104
¢63u.748
2643.819
26724309

E(DHFS)

2233 A=2069

2169.95C
2166717
22684469
22724258
225Ge2186
23C0 455
2303.462

=84 A=209

=344,.611
1404497¢C
12404234
lethoeb85
16C5.875
1634,151
2230489
22374044
22424205
22924810
23224132
23974568
24014797
24234120
24354225
24334491

2285 A=210

=3054420
1496.427
16354279
17694476
20164147
20464282
2350.233
23574326
2369.24Y
24214952
24544002
25334140
25374819
25624676
25764549
25804448

=86 A=222

-261.,172
159341939
17354552
15004156
21324296
2154,342
24754917
264834578
25024742
2957.803
LigeTel
2679 o537
26MULT4E
2709179

E(MAG) E(RET)

Kale34576L=04 AcUe

~27.8434 «1447
-28.,1346 «1500
=2d.3281 ¢ 1976
=-28.3974 «2034
~2H.3237 «1%09
=28+24980 +1633
-2843294 1937

R=1:34576E=04 AsUe

-2%.9627 =e2665
-2842032 021
=2647443 =«C867
~ztke5462 -+0226
~29.0602 1173
'29.6“37 .1620
-3041480 e 2654
~3Ge355¢C +2665
'2907120 01897
“2944297 1547
-2G.7467 «1604
-29.953C «2115
-30.0305 2179
-29.5506 «21C9
-29+9205 «2068

~25e956% 22071

R=16434790C-C4 AJU,

~27.4578 -e2793
~29.8CEC «0019
-28.2732 -, 0864
-3C.19C3 =e0174
~30,7470 01264
=31.330% «1733
=31 .896%8 « 2820
~32.0799 +2832
-31.4C39 02022
-31.09&C 1652
=31l e4424 01712
=3146622 .22t0
’3107482 -2332
~3146617 2255
=31.6257 «2208
~31.6691 «2212

R31,37310E=C4 AlU,

-29.,0338 ~e2934
-31.46563 «0015
-29.860% - 0664
-31.9213 -.0117
~32«49C% 1360
-32,1053 1852
=33.6601 $2994
~32.493% «30C7
=33.1832 2152
-32.8014 01759
~33.,224¢ 1623
=336 458 «24C9
=33.5537 2489
~33.4603 02400

e(V-P)

#8350
o848€C
8445
B44Z
eb2b4
s 83t4
«£394

-

«0151
s h48¢6
oE941
.9570
29576
e 90¢5
e9507
¢$502
+8233
«9267
e 9397
25379
e937H
o 5146
269311
«5323

1.12306
o1l
«6511

l.C624

140627

1.0612

1.C5%0

LeGu4yH
o Glal

1.0261

leC43C

leCulc
l.C4Ct
leClé4

1:0334

1.C351

1.2430

«582¢
1.C9¢EQC
1.1776
121783
1,17¢¢
1e17¢1
lsl698
1.015%9
lelay9

lelz7C .

leldbe
141547
11245

63

E{H=VP)

'064469
~,04528
-e 04028
~s 04527
~e04449
-s 04500
~«G4506

-+ 05479
-s03223
~¢04d50C
~eG51%0
~+05230
~e 05224
-+05199
~.C5167
~e04693
~-e 05073
-+05142
~¢05143
~eU5142
-+05050
-eG5111
-.C5118

-e 06203
-e03714
~.05Q98
-eG5bb7
-.05932
~e(l56G20
~-e 05499
=+ 05897
-eU5330
~e 05754
-+:050836
‘.05837
-, 05835
~s 05727
‘005799
~-+05809

-.C7018
~«C4273
-.06227
06672
-e00/723

-.06716.

"-06687
~sUEbLLEY
= 06047

) -100520

-a 06410
~.0te ld
”oobblb
-+ 06490

E(SELF)

’305851
'3-5551
-3.5881
=358l
=3s5%801
=3.5681
-3.5881

~3.9366
=349366
-33936£
=3.9360
=3.93¢¢
“3.936¢
=3,v¥3¢¢
=3.93¢€6
=3,936¢
~349366
~3,93¢¢
=3.936¢
=3.9306¢
-3.9366
~3.9306¢€
'3.9366

~-4.3103
~4.3103
-443103
-443103
~443103
~443103
-4431C3
-443103
~4,3103
-43103
’4.3103
-4.3103
-443103
=4.3103
~443103
~4,3103

=4 47104
~4,7104%
~4.7104
~4.71C4
-447104
‘4.7105
~447104
‘4-7104
=447104
447104
‘407104
-“|7LOQ
-4.7104
‘“0710“



FINAL

STATE

RADON

cparse2
2P372

€P1/2
&P3/2

FRANCIUM

2pr3s2
2F3/2
2P3/2
ck3r2
2P37s2
eP3/2
2r3/2
2P3/2
2P3r2
cPis2
crk3/2
2F3r2
2F3/42
ZP3/2
eP3/2
2k3/2
2P3/2

3572
48172
4vlvs2
4P3/2
40372
40572
4F5/2
47412
551/2
5P11/2
E¢3/72
5L3s2
£D572
€S1l/2
EPL/2
6F3/2
512

RADILM

2pP3/2
2pP3r2
cP3/2
2v3/2
2P3s2
2P3/2
2P312
2P3/2
2pP2/2
2r3r2
2r3/2
¢P3re
20372
2ras2
cr3re
2P3/2
2P3 /12

30572
45172
4P1/2
4pP3/2
40372
40572
4¥5172
4F77/2
“slrs2
5KL/2
YF3/2
sbis2
5us572

€S1/2 ¢

6P1/72
6P3ase
75172

ACTINIUM

ZP3r2
2r3/2
2r3/2
2P3/2
zP3s2
2P3/2
2P3/2
2P3/2
«P3/2
2P3/72
2P3/2
2F3/2
Zpare
2P3/2
23/
zP3/2
2F3/2

arss2
45172
4P1l/2
4F342
40372
4C572
4F5/72
“F7/2
58172
5klr2
5p3/s2
s03/2
‘bvr2
€51/2
tPlrs2
6P3/2
t03/2

EATCT)

6P6

26€E,CQ7
26624751

751

-2204400
16534935
18C2.C64
1675,716
2212.821
22464375
25654106
25734124
260Ce37¢
2657.786
2665.,612
2T61e92%
2Tt7.5€9
29204636
26384263
éB846,183
28594198

752

-201.525
1755.975
1907.906
20934133
2335.699
2371.392
2€6ST7733
270C.38¢€
2741 4 ES
2801.107
28424374
29324344
29384619
2577.149
29664084
3003,114
30224€19

601

=144.360
18et.642
20224357
2219.8860
24¢€7.885
25C5.876
26394810
2846,149
28624343
2954 .C€9
2999.117
3062.2006
3069.642
31434230
3163.113
3171.778
3191.80¢

E(DHFS)

l=8¢& A=222

27244820
27294612

=87 A=223

-215,55¢
1691473C
1837,713
2C13.374
22534526
2265,059
2634 4256
2612.527
26394279
2696.242
2734 4446
2520.953
23264705
26594999
2817.257
28334233
26984265

1288 A=226

~1€4.591
1766.015
1945.€72
213354026
237€.0632
24124355
2739,.,184
2744099
27524631
2b4l 626
2€834503
26734670
2980.051
3Cle 523
3037.377
30444473
3063.,401

7=8G6 A=227

-10%.212
1909.059
200624393
22624146
25104+594
25494249
2EE3.692
2893,30¢
29354475
29G7.176
3042.66¢
31364347
3143.538
3187.047
3205.638
32154580
32354638

R=

R=

E(MAG) E(RET)
1.37310E=~04 AsUs
=33.4187 «2353
,=~3344667 02357
1037516E’04 AU
=3046E98 -+3060
=33.265¢ ~.0010
=31le50660 -.0879
-33.7380 =+0070
~24.3193 «1445
-3Q99069 019690
=3545475 « 3158
=35.795% 3173
~35.0486 02271
=34.£617 1859
=3540G63 01926
=3543449 2553
~3544495 2641
=3543493 «2559
=35.26990 « 2494
=35.3587 «246G8
~3543740 #2557

R=1,38130E~04 A.U,

R=

~32.4365 =+3250
=-35,1280 -+0037
-334+3393 =.0n95
-3L.065012 -«0015
=3¢6.244]) 1534
=36.9257 02C74
=37.5329 «3329
=37.795%¢ #3345
=37.0116 2395
=3646273 01962
~37.0€53 #2034
-37.329C « 2703
=3744423 «276%
=37.3371 «2710
~3742785 02642
=3743481 02646
=37.3690 $2723
1-3533«&‘04 AsUe

~34.2811 =+3401
~37.0897 -+C056
=3£42091 ~+08%8
=37 .66E4 + 0051
=3842717 1640
~38+9691 2205
-39.6230 03519
~39,9014 «3537
=-39,07%0 02537
~-318,6063 2082
=3941399 2160
=39+4169C 2872
=39.5446 $2978
~3G.4314 2887
=3G.364¢ +2810.
=39,4452 « 2817
~39.4651 «2924

64

E(V=P) t{H=VP)
lalaty =~ 06574
lel485 -+06586
143770 =2 07942
o644 =+04917
l.21€2 -+ 07056
1307¢ ~e 07564
le3d02 =e 07621
le30€4 -+07613
1.&996 ’007552
le2960C -e07560
- 1.1300 =-es06864
le2657 ~eG7391
le2E53 =e07503
1.2634 = (7350E
l.2829 =+07504
1e2477 ~+s07354
1.2732 ~e 07454
le275t -e 07469
14266C ~e07441
«2251 -.0E981
7559 -+ 05650
163510 -« 07588
le4511 ~.C8LEY
le4ly =e0E532
1o449¢ -.C8623
1e4427 -.08590
l.4421 -, 08587
le2iceh ~e07785
1449247 -« 04371
1.,4271 -+ 08501
le4252 ~e (8506
1.42645 -.085013
le3u3s ~¢08326
le4l34 ~elba44
le4167 -+ 08464
1.4074 ~.£8425
l.68¢64 -¢10139
'8554 ~.086472
144957 . =e05027
l.€07¢ ~«05689
1060&6 '0097ﬁ0
l.€063 =«09750
1.5G¢6 ~eG9715
l.5962 ~.09711
143545 -.080bl4
lebb63 =20%463
le5H19 ~+09616
lef0CO = 09622
5793 ~+09619
145529 ~eC9413
1.26L7 ~+0%550
l.5708 ~s 09575
1-568é ‘.095@7

REPRODUCIBILITY OF %

ORIGINAL PAGE J§ P

E(SELF)

-4.7104
=4471C4

‘501426
=54142¢
-941426
=5.1426
~5e142¢
~3el426
=%.1426
=541426
~5e41426
“Jel4é
~5el426
~3e1426
=5e1426
~541426
=54142¢
=5.1426
~541426

‘5.6082
=-%.6082
-5.60b2
~5 45082
~2460BC
‘5'6082
-5.608¢
~5.6C82
~2.6C8¢2
-5 .beZ
~2.6Ck2
=b.60¢t2
~5.6082
-5.6C82
~5460062
~2.6082
~5.6082

-6s1127
’601127
-641127
-H41127
~5.1127
'6-1127
-5.1127
~6.1127
-b.1127
~uell27
=-6e1127
'601127
=-541127
~641127
-£41427
-5,1127
-541127



FINAL

STATE

ACTINIUM

2pP3/2

751/2

THGRIUM

2¥3/2
2r3/72
2F372
2pP312
2F3/2
zF3/2
2p3¢42
ePil2
ev3ds2
ZP3/2
P3re
P32
¢P3i2
ebz/2
¢P3fl2
ebk3/2
2P3/2
2¥342

PRCTUACTINIUM

iP3/2
éP3s2
¢r3r2
2P3172
er3re
2pP3/2
2P312
zP3/2
zP372
zP3ze2
eP3¢/2
2pase
2P342
2P3/2
2P3172
2P372
2pP3/2
2F3/72
¢P3/2
2pP3/2

308142
4S1/2
4PL/2
4P372
4L>72
40572
4F5/2
Lrr/2
55142
5Pl/s2
YP3r2
5L372
P14
6sS1/s2
6P112
eb3/2
el3d/s2
75172

30372
30572
4S1/2
4P172
4P372
4C3/2
4D5/2
4FY /2
4FT72
9S1r2
5P1¢42
“P372
90372
50572
5F5/2
¢S1ls2
6PL/2
6P3/s2
€b3/2
75142

URANIUM

2P3/2
2P31/72
2F372
2P3/2
2r3/2
ZP312
2pP312
¢P3/2
2P3172
2P3/2
eP3s2
¢vilre
er3se
P32

3D372
3bbr2
45172
4P17/2
4P3/2
40372
40572

4FS 12

4FT12
55172
SF1/2
5v3/2
50372
D572

ELTLCY)

6D1

3193.271

6De

‘80'328
19844506
2144,105
23254.558
26CELC25
25454438
2989,667
300C.C31
5C£1.400
31154243
31€44333
3261.27%
32¢9.209
331¢€.007
33364539
334¢€.%82
33704627
33724657

5F2 6D1

°174.C80

3,868
2122 +543
22664034
2510410¢
27€9.048
26114561
316GC.71¢
2172.04¢
3231247
32564564
33504037
3447.857
345b445¢4
2555.¢€63
35C8.609
35294515
354C.CEL8
35614304
3524517

5F3 €01

-97,€93

654£24
22624454
242G.870
26666347
2932.805%
49754368
3334,5C9
3346,.,938
34144313
3481.26G4
393G, 40Y
36394264
36514842

ECOHFS)

1=89 A=227

3237.099

1290 A=232

-38,637
2029.432
218€.478
2399.32¢
26534243
26944353
3C36.414
30464772
30974597
31604875
32104441
3307.605
33154665
33644402
33844831
33354360
3417.341
34194407

1291 A=231

-123.292

47.805
2170.C9¢C
233G.876
25574491
281e.885
28604563
3239.383¢
3221 .483
32c¢04127
3344,838
33954824
34964875
35074609
36044904
3557.71¢E
357E4515
35894150
361C.434
3612.045

192 A=238

=54 4451
1364103
2312.784
24774340
271b450€
2983.421
3029.788
32°C 466
3369.229
34064035
3532.467
35yl .08y
3¢vlal59
3703856

E(MAG)

E{RET}

Rel.38334E-04 AJU.

~3944714

02508

R=1439342E~C4 AU,

R=

~3te2305
~39.1577
=3741813
=39.759¢66
=404404Y
~41.1643
~41.8254
-424120C
~-41.2586€
-40.8152
=41432€9
=41.621¢
=41.758¢
'41-b397
=4le5634
-41.6557
‘4107019
=41.,6870

“~¢3545
-«0067
~.,0889
«0138
1761
02353
3727
3745
012695
2219
2302
23059
3175
3082
2997
+3007
+3129
«3112

143G141E~04 ALV,

=-34.8083
=38,2411

" —41,2916

R=

-39.,2161
=41 49967
~42.615%
‘43.4112
=44.0944
=45,4103
-43.5135
~43,06418
~4345457
~-43.6037
~44,053%
~44.1297
-43,9443
-43.5699
-43.9673
~44.0169
-44,0041

- 6727
=+3791
-.0174
- 0971
+ 0141
«1762
02413
«3844
«3869
«2773
02277
02375
«3167
+ 3300
e 3468
«3227
03149
3162
«3290
«3275

1.40533E=04 AJU.

=3647934
-QOQBSGl
-43.5625
~-41.3827
-44.3369
~44.9643
=45.8012
'46!5067
-4b64+8449
~45.308¢F
~-4% 44061
~464J039
~46,3260
~40 4889

-+7081
~+3989
-.0237
-+10GC5
.02C0
«1€679
2529
4019
e4048
«2901
+2385
24494
«3327
3476

Elv=F)

1,50605

l.8€643

« 9691
1et553
1.7806¢
le7ble
1.,7762
17713
1.7705
145473
147237
le¥b2¢
17909
le 7002
Le€977
1.73¢¢
1.741¢
le73b8
1.729¢

240696
2.C6G0
leC942
lst311
1.97C¢
1.6722
1450695
1465613
1.96C4
1.7172
LebuUt s
le941¢
19398
1.939¢C
1.9327
l.683¢
1,6243
1.9297
145274
1.9182

2.,2870
242765
1.2357
2,0255
2418156
2.1d32
2+18C2
241716
241706
1.5253
2.1129
2e100C5
2e148¢
241478

65

E{H-VP)

~.09531

-e¢11439
-eC7405
=+ 10195
~s 10549
~+11024
=«¢11017
~«10979
-+ 1C975
= (96972
‘010692
-e10866
-e10477
-« 1Cd74
-¢10636
-+«1C794
-+10825
~s10617
~e10776

-+12937
-+128734
~.0¥k450
-.llDUZ
=+1236C
-s12440b
~¢12430
~+12396
~s12361
=+ 11277
‘.12071
~e12275
~e12285
-s 12292
~e12250
-«12027
-e12197
-+12231
-¢12223
~.12181

-e14578
=e14530
-e09659
‘0129?3
=.13549
=e 14047
~+14034
~+¢135v0
~e13985
~¢e 12746
-sl3622
~s13069Y
~+s13870C
~e 13866

E(SELF)

'6-1127

-be652¢
“606556’
-6s6558
=Esb655¢
~6.6554
“bebbOE
'606558
’636555
~bsbb5ot
“606558
=6.605L¢
~tebhll
~benb5t
=he 6554
“bebO0E
~-La655H
-b|6558
=5.0550

~7+248¢
~Te24060
~-Te248C
~T+2400
-7.24¢C
=Te246C
=7+24060
=7.2480
=-7.2480
~T:2450
=7e2480
~7+.2400C
’7024&0
~Te2480
‘7.2430
=7e246C
-7.24t0
=7«24E0
~7e2480
=Te24E0

~7.8820
-7.8820
-7.882C
=7.8520
~7.88¢C
~7.8620
'1.6520
«T+8820
~748420
—7.882C
-7e8b2C
—7.532h
-7.5&20
~Te8d20



-

R T

FINAL

STATE

URANIUM

2P372
2F3/72
2P3r2
cP3rs2
éP372
2P3/2

NEPTUNIUM

cP3/72
2P3172
2pP3s2
2P3rs2
2P3/2
ZpP3/2
ér3rse
cP3/2
2P372
eP3/2
2P3s2
épire
2F372
eP3/2
2P3/2
ePzr2
2P3/s2
2r3rs2
ep3dre
2P3s2

PLUTCNIUNM

2p3drse
2P3/2
2P3/2
2P31/2
2r3s2
2r3se
cP3s2
¢P3r2
cP3/2
¢P3/s2
2P312
eP3r2
eP3/2
2r3rs2
2pP3172
2P3rs2
¢P3/2
2p342
ér3re
2P372

AMERICIUNM

er3rs2
2r3/2
2bP3r2
2P3/2
2pr3rs2
2P3/r2
¢rise

5F5/2
€S1/2
6P1/72
ep3/2
€03/2
75172

30372
apsrs2
481/2
4p1/2
4P3/2
4C3/2
405/¢
4Fb 12
4Fr7/2
55172
EPly/2
tp3se
50372
50572
5F5/2
€51/2
6Fl/2
€P3/2
¢D3/2
75172

3P3/72
3c3rs2
aDevse
451/2
4P1/s2
4P3/2
“D3/72
40572
4F5/72
4F772
55172
5P1rs2
5pP372
50372
50572
5572
€51/72
ePls2
€p3/2
75172

3P3/2
303/2
3L5/2
435172
4P1/2
4P372
403/2

E(TCT)

5F3 601

37524687
37054141
37264556
3738.270
375G9.774
3761.573

5F4 601

-13.127

183.4%%2
24114041
2582445¢€
28364144
31C6.15¢C
31544016
35184061C
35314599
36G6.540
3675,7b4
37386723
384C.4¢€)
3E55.Ck3
396C.C69
3611.432
3933.410
354€.250
39¢8.214
36704133

5F6

=4G2.654
64€5C
264.015
25754420
27504839
3020.53¢
32664114
3367.372
37184066
3733.110
38164236

. 3864543

39544642
4057.05¢
4074.651
41620166
4131554
4154.213
41€7.149
41894523

5F7

=4C0. 3€E

189,706
4C€e233
¢7424.231
2921.824
32C8.341
34494646

E(DHFS)

E(MAG) E(RET)

i292 A®236 R=1.40533E-04 AsU.

3805.,076
3757411G
377€ 444
375C.227
3611.772
3813.569

1293 A=237

32.721
233.251
24644317
2632,706
2889 ¢243
3156G6,798
32Ce8.890
33724570
35864914
360614673
3729.821
37534351
36654344
36104124
40154194
39664433
Iybbe29l
4001.237
4023 4247
50254164

1294 A=244

~444,629

135,228

34¢.211
26314707
28044007
3076.715
33524756

3404.673

3776419y
37914593
3B74.128
364340686
4ul2.%22
41154039
41324866
42404501
4150.138
42124276
42254324
42474744

2=95 A=243

=349.544

2404210

4€1.4502
28J1.878
2978.088
3267.796
35454566

-4E.5768 «3668 -
-46.350¢8 3411
-46.3031 «3333
-46.4092 +3349
~46.40628 «3487
4644497 03472

R=1,4C336E=04 AU,

R

~36.8%09 -e 7452
~4246570 -e4161
~45,554¢9 -,0307
=43,6659 “a1041
=46,5089 « 0265
-47,4393 s1970
~4043196 02651
-49,0518 04203
-49.,4095 04236
~48.4323 3036
~47.8975 «2499
~4t45419 2826
~48.3779 03495
=43.0545 03660
~4G.1539 «3877
~4beG468 03602
~46.8649 3523
~48.5767 03543
~49.0371 «3689
~4G.0242 03676
1¢41704E~04 AoUs

-39.8178 ~1.2800
-41.0744 -.7921
-4550281 -.4450
=4t.4500 -¢C432
~46.0494 =-+1125
~49,3849 «C28Y
-50.0218 « 2014
=50.9462 02728
~51.7022 «4339
~52.0846 +4379
=51.,0666 «3127
=50464996 22571
~51e1944 02719
=51:35430 » 3620
=~51.8421 «4046
~51.635%2 «3769
-5145557 «3698
~51.6763 «3722
=51.7245 « 3859

Ral+4l510E-04 A.U.

-42.1989 ~1.31%8
=43.4264 ~.8278
~67.5363 -a4706
=51.091% =a0525
-48.5750 -e1170
-52.1211 «0357
5247290 «21067

E{V=P)

241413
240877
241318
2,3280
201357
2.1258

2.5280
2eblth
1s3941
2e2412
244154
244173
2e4l4l
244050
244039
2¢1146
243398
2430524
243605
243766
203729
203143
243623
2e36%4
243066
2e35¢C3

2.7712
27929
278C¢2
1.570¢
24784
246727
2eE25C
246714
246618
2460607
243461
2¢586¢
26370
2+€360
2063649
2e£281
2¢566%
2etloYy
246247
246115

30642
3e0C877
3.073¢
le76%%
2,742¢
249595
2e562L

66

E(H=VP)

.

-+13833
~e13564
-e13772
-+13812
"013504
~e13757

-s 16421
~e1€366
~«11016§
'019627
-e15736
"15645
~e15830
-0 15784
~-e15778
~e 14402
=e153066
=-e156130
-e15653
-+15646
~e15614
~-e15336
-e15544
~e15560
~-s15582
-e15532

~-a17971
~e18486
-s16427
"12554
~¢16400
~e17739%
=el7856
~e17843
-el7743
‘¢17787
~el6263
~e17322
~-e17635
~917652
~a 17647
-e17611
=+17314
~e17536
-s1758¢%
~e17527

-e20245
-e200606
-e20744
-s1429%
‘018565
-e19998
-e201c9

E{SELF)

-7.8320
=7.86¢c0
-7.882¢C
~7.8820C
-T.80620
-7.8820

»

=§45751
~8e3731
-345751
‘8.5751
=3,5751
-Ced751
~845751
~3,0751
=83457291
~845751
“845751
=8,5751
~845751
'805751
'8.5751
-6.5]51
~Ee5751
“5e5751
~545751
~8.5751

‘9.31;0
=-33140
-943160
-9+3190
~943160
~%.319C
-9+3190
~G.319C
~3.3190
-49,3190
-343190
-903190
-9.3190
~943190
~3.3150
~9.319¢G
~343190
—9.319C
~943190
-9.319C

=1041292
=13412%2
~10.1292
~10.1292
‘1051292
=1041292
‘13.1292



S

FINAL

AMERIC {UM

2P3/2
2P3y/2
zP3/2
éP3rs2
eP3r2
2F3/2
cP3/2
2P3/2
2P3/2
P32
2r3rse
epP3/2
2P3ys2
2P372

STATE

4D5/2
“4F5/12
4F7/72
5sl/2
5pP1/2
5P31/2
5C3/2
805172
5542
EF1/2
€S1/2
eFls2
€P3/2
8172

CURIUM

2p3/s2
283/2
2P3rs2
2P342
éP3/2
2¥3/2
cP3/2
zP3/2
2P3/2
2Fk3/2
2P372
2P3/2
cP3/s2
éP3r2
¢F372
2P3/2
2k3/s2
épP3s2
er3fe2
eP2r2
2p3s2
¢F3r2

EERKEL IUM

2P3/2
2pP3r2
¢eP3s2
«P3y2
tP3r2
2P3172
2P3/2
ér3rse
2P372
2P3142
2+3172
2P3/2
2P342
2P3/2
2P3/2
k342
2P3/2
ZP312
wk3z2
2r3rse
2r3r2

3P3/2
3037/2
3b572
45172
4P1/2
4P3/2
«03/2
4D572
4F5/2
4F7/2
£51/72
5P1/2
sr3/2
5C3r2
£Ds5/2
S5F5142
5F?7/2
€S1/2
€PL/2
€P37/2
60372
75172

3pP37/2
30372
3psr2
45172
4P1/2
4P3/2
40372
4D5/72
4F&/2
“F742
551rs2
5P1/2
5p3/2
$C3/2
505172
5F512
5F7/2
65172
&Pl/se2
tP3/2
75172

E(TCT)

S5F7

3543,78¢
39224282
3928.C26
40294462
41024078
4174.604
42R0.€33
42¢8.316
441C.932
6413.9€1
435G,5¢3
43£24753
43664292
4419,279

5F7 601

~3C05,.,129

293448

5214564
29124473
30064214
34004574
36874556
37444844
4130.,923
4147.7¢7
4247.588
4322.291
44C04650
45094444
45284589
46464202
4649,788
4594 ,758
4618,.,706
h634,295
465840C0
465G45C2

5F9

~-187,C92

4214745

6604745
31C5.94¢
3263,994
3616.9¢%
3G0G9.€E5¢
3970.131
4364,269
4381.531
44894624
45€€.864
464%46C9
47¢42.409
47€Ca146
46C3,03¢%
49054673
4849.191
4574,163
4289,040
49124967

E(LBFS)

195 As=243

36044635
3983.723
355G.804
4C904726
41624519
42354924
4342.,026
.43594893
44724613
44754690
44214139
4444.181
4457.840
4450.878

1296 A=247

=251,191
3484267
£ED 514
2Y75 4606
31557173
34634508
3750951
3809.133
41654509
4213.172
4312,379
4350-190
44654315
45744393
45934735
4711 o461
47154103
4659.633
468346867
46994408
4723.167
4724.€68

1297 A=247

~129.85¢

479632

7224703
3172.718
335¢.9%C
3683,532
35764889
403¢t.140
4432.952
44504646
455u4126
4634.491
4717,979
4831.C7¢&
484%,020
4972042
46754031
4918.C62
49424920
49574505
49bletyl

E(MAG) E(RET)

R=1+41510E=Cé4 A.U,

R=

Rs

~53,7287 2848
‘54-5121 .‘527
~54.9119 4569
. =53.,8541 3269
=5342534 e26LY
=2349655 02843
~5h/.3€H2 #3797
~5445679 « 3993
~54.,6909 «4260
=544 7384 4257
=b4 44731 ¢3966
=54,3904 03565
-54.5208 .3923
=54.5734 04068
1e42252E=04 AsU,
=h4,7526 =1e3454
=45 49346 = 8660
-50.2272 =e4880
=53.9062 ~a0574
~51l.2¢81 ~.llt4
=55.03%51 «04b9
~5546740 02246
=5646914 «3031
=57.5023 4776
=£T7.9243 4822
=-56.,4167 03448
=5641805 2853
-56.7813 «3031
-57-3022 04027
=57 27199 + 4237
=57.7155 e49231
=57.7711 4528
-57|4758 +4204
~57 <3624 %126
-57.5267 04157
“57.5951 04328
-57.5¢809 4311
1:42282E=04 AJUe
-47.3473 ~1,3884
4845450 ~-e9022
=52.9771 ~s5258
~56.8025 -e0747
-54,0407 -ol274
=56.0377 +0509
-58406810 02297
'59.7405 #3094
-60.5852 «4914
-61.,0207 04960
-5%.8792 v3528
=59,2075 «2930
~60.0651 «3114
~60.4661 4163
'6006913 04376
=60+ 8454 4760
~60.,8993 e 469Y
~60+6049 04370
‘60-515t 04301
=60.6671 43348
~bue7271 06497

E(v=P)

249581
245480
249467
20042
2.t67L
209222
204204
25193
245122
249118
24b446G
248997
245084
248945

3.38¢6¢8
3.414C
343686
1.9929
3,C353
3.2771
3,2801
3.,275¢
342652
3,253
24£E6505
3,175%
3.2373
3.23L4
3.2342
342268
3.22¢5
3,1510
3.2119%
3,2222
342193
3.206¢€

3074069
3.7740
3.7575
242419
3.3543
36260
3.6313
3.6267
3etlts
3.6136
3e2084
3.5164
EPR1-3-1
3.543¢9
3a542¢
3.5750
345746
344952
3.559¢4
345705
Jebo4&?

67

E(H=VP}

-+20111
’020055
-+ 20051
~elb362
-e19525
~e198u4
~¢ 19904
~e19899
~¢1986C
~-e16859
-e16931
-e16776
-e1683%
~e 19769

-e228C2
-e23420
-e23348
-e162768
-+20915
~+22534
~-e22b602
-022662
=+22605
-:22597
-e20724
~-+22000
-:22413
-422437
~e2243C
-e22390
~0223 688
-+22011
-e22257
-+ 22358
’v22346
-¢22284

-4 25666
-s26262
~+18510
~e23543
-e25378
-025542
-.2552C
~s25458
~e 25446
~e23300
-2 24776
~e25249
'025276
'025270
'.25226
-e25224
-e24822
=-e25117
=e25195
‘-ZbILQ

E(SELF)

=10.1292
-10.1292
-10.1292
=10612642
-10.1292
«10.1262
=10.1292
-10,1292
~lu.1262
'10-1292
=10.1262
=10.1292
-10.1292
=10.1292

~11.0001
-11.,00GC1
-11.0C0ul
«11.0C01
-11.0001
=11.0001
=11.00C1
-11.0001
~11.0001
=11.0001
=-11.0C01
=11.,0001
-11.0001
'1100001
=1140002
=11.0001
~11.0061
-11.0G001
~11.00C1
~11.0C€01
~11.0001
=-11.0C01

=11.9503
=11+9503
-11,95(3
=11.9503
~11.9503
=1149503
~1149503
=11.9503
=11.9503
~11.9503
<11.9%03
~11.9503
~11.9503
=11.9503
~11.9503
~11.95%503
-11-9503
~11.9503
-11.9503
=1149503
~-11+9403



FINAL

CALIFORNIUM

2k3l
2v3/2
2P3/2
cP3/2
¢r3/2
2pP37s2
2P3¢72
2p3/2
«fFz/2
¢P3r2
¢P3re
cP3/2
eP3se2
cP3rze
2F3/2
¢P3/2
2P3/2
ep3yse
2P3/2
¢P242
2P342

EINSTEINIUM

2P3/2
cr3re
2p3z2
°P3/2
ck3se
24372
er3sze
2P3/2
2p3/2
2r3/2
er3se
2r3/e
ePs/2
2P3/2
2372
2p3/2
2P3/2
2P372
wf3/2
2P312
¢P3/2
eP3/e

STATE

3P3/72
3p3rse
3572
4siz2
4P1rse
4P3/72
40372
4C3/2
4fn/2
4+772
58172
5Pl/2
sp3rse
50372
50572
5F5/2
SFT/2
£Ss1/2
tPl1/2
¢P3/2
75172

3Plr2
ie3/2
30372
30u/s2
45172
4Pls2
4P372
40372
40572
4kb/2
4F772
5Slr/s2
SPl/2
5r3/72
5D3/2
50572
SF5/2
5772
€51s2
6P1 /2
€pP3s2
751/72

FERMIUM

epri2
cP3rs2
eF3r2
cP3f2
2p3r2
2p3s2
2v3vs2
¢b3/2
¢P3r2
3
ap3se
Pai2
2¢342
eb3re

3P1/2
3F3/2
303/s2
30572
45172
4P1/7¢
4P372
40372
40572
“F512
wkv412
bS1/2
5F1/2
5pP3/2

E(TOT)

EF10

~€44778

554.C72

8044395
33C&.C99
34G€4430
3d3G.128
4137.673
42C1le40C4
46034420
46216475
4737.616
48174487
49024606
50214861
5039.603
51€7.7907
“17C.5¢1
5112.529
513846057
91544015
41780385

5F11

-1257.925
€84 725
697.€74
9L9.727
32134771
3710.451
4073.926
4376.5¢9
44454450
485546424
48744297
49684811
506C.926
91744732
52644701
£312,42¢G
Y4454739
94484545
53664166
54164 C3¢
54324347
54574142

5F12

=11864453
21346998
£534.140
11274336
37354503
39364577
4321.6945
40324530
47024963
512C.€7
H160e591
H2724177
53574775
54574590

E(DHFS)

=38 A=251

=4.021
6154440
8694993
3374.739
35634089
36G5.550
42084758
4273.318
4676,033
40994538
451C.26C
45BY.966
4977.911
50944507
51124435
5240,.,061
24340612
5185.35¢
52114144
52264849
5251.282

196G A=254

=1207.771
133.212
762.729
10629.,173
3LU8es97
3700968
4l4b,424
4453,.529
45214525
4532.182
4651.525
50754417
51564204
52514190
©371,483
53694366
55224603
52254766
54664195
54624591
5509.35¢8
55344230

I=100 A=2357

-1133,081
2824435
92.097

12C0.849
31445406
4011.17¢
440C. 747
47114794
4783.,365
52024029
52224213
93544175
£437.679
5538 .43V

E(MAG)

E(RET)

Ral,43046L~04 AlU,

-50.2122
=51.3293
~55.9269
-59.,88867
=56.9960
-6142378
~61.8839
~6249895
~0348660
6442196
=6341340
~62¢4248
=6343430
=-6347620
=63.998
=6441685
~64.22%2
‘63.9165
~634823¢
-63.98064
=64.0497

=1.4252
-c9411
-+5557
-40878
"01335
0587
22394
«3213%
5112
«5159
+ 3662
«3052
3251
e4351
04566
04926
4524
«4573
#4511
o 4551
4717

Rele43614E=04 AsU.

=-37,2342
-53.2032
~56.,2749
©=59,0414
-634139¢
-604112%
-6446121
~65.2583
-6€44123
~67.3218
~67.793b
-6€e5622
=-6548141
’6607q69
=6742343
‘67.4527
-67.6683
~67.7276
=657 4042
-67.3076
~67.4822
-67+5490

~1.5867
=1le4625
-.9814
-e5874
-.1027
‘-14C6
06068
2449
03341
5310
05359
«3793
3173
«33687
04541
4766
09154
5152
04787
s4721
4767
e4939

R=1,44177E-04 A,U,

-39,5093
=5¢e3€98
~5743919
~6243311
=66¢5659
~63439¢0
=658.1702
~bbe8187
~70.0191
~T0.9¢€24
~71.4520b
‘70.1735
~£943850
-70.4361

-200632
=1.5004%
-1.G230
-.6203
-011Q3
‘01487
« 0743
2566
3462
«9509
5559
36521
03293
3522

E(V=-P)

41438
4e1726
4e155C
245215
371865
4.C171
4.020¢%
4.0158
4eC03Y
440022
34,5615
3,£940
3.6721
3.47C3
3.G6b%
3.G6C%
3.9604
3.8742
309434
3.6560
3.9362

3,3871
44583y
4,615¢C
GelL94
2348
4ell3e
GebobY
444526
bebdT4
4e434Y
444330
3,99%41
44312¢
404000
403299C
4e3974
43890
4,388%
b4e2949
443646
4,2838
403659

3.,7431
£eC715
5¢1048&
5.083¢
3.185%
Gab529
4.69275
449321
4,52¢C
449128
4061CH
403506
4,7773
448763

68

E(H=VP)

-,28886
-225624
-.29536
~.21039
~e20495
-e 28576
=o28757
“l28732
~-e2806E
-s 28058
~+26369
--27597
‘025“38
~e 26468
~el bbbl
~e28415
~+s2€413
~e27968
~.28262
~.28381
-e282G8

‘-24055,

-.32505
-.3231¢C
-+33212
-¢235C1
‘129818
-+ 32171
=¢32366¢
-+ 32342
-+32271
-¢ 32260
~e29734
~e31403
~e32022
=+32057
‘.32049
~+32000
-¢31997
=¢31506
-o31360
=+31962
-+31872

=+ 27045
=.3656¢
~e37446
'n3733q
~e27138
~+3354¢6
-.36208
'036527
-+¢36139%
=+306320
-+ 3€308b
~e33519
~e39341
-436047

E(SELF)

=12.9747
=12.9747
=12.97417
=12.9747
=1249747
~12.9747
-lBOQ7H7‘
=12.9747
"1209743
=1249747
=1249747
=12.9747
=12.9747
=1249747
=12.9747
=129747
=12.9747
=12.9747
=1249747
=12.9747
=12.9747

=14.0601
=-14.0801
-14,0801
=-14.0801
-14.0601
-14.,0801
~14.0601
-14.,08C1
=14.0801
-14.0801
~14.00801
-14.080C1
-14,0801
-14.0801
-14,0801
=14.0801
=14,0801
=14.00601
‘1490501
~14,0801
-14.0801.
=14.0801

~15.2721
~-15.2721
=15.2721
=1542721
-1%.2721
-1%.2721
=15.2721
=15.2721
=1%,2721
‘1702741
'1502721
=1%+2721
~15.2721
~15.2721



FINAL

STATE

FERMIUN

2P3rs2
2pP372
2P3/2
ZP3/72
éP3/z
2pP3/s2
¢P3/2
Zr3is2

MENCELEV1UM

Z2P3/s2
ZP3/2
iial2
2pPz/2
ek3/2
¢P3/2
apP2/2
Zp3/2
2p3s2
2r3/2
2P3/2
2pr372
2P3/2
tF3/2
Zp3rs2
¢eP3/2
ir3se
ek2/2
2k¥3/2
2parse
¢P3/2
2P3s2

D372
5L5/2
5F5/2
SETL2
65172
6Pl/2
€P3/2
731/¢2

3P1/72
3p3/2
3p3r2
30572
4Sl/e
4P1/2
4F3/2
4L372
40h /2
4r5/2
4F7/2
55172

5pP1/2 -

EP31/2
D372
5D05/2
5E5172
5F712
68172
¢PLs2
aP3¢2
75172

NUBELIUM

2R3/2
2P3v42
2P3/2
eP3/2
ep3rs2
Zp3/2
¢P3/2
ek3re
2r3/2
2F372
2P3¢2
eP3/2
2pP3s2
ép3se
eP3/2
2p3/e
¢P3/s2
2rarse
ePal2
2r3r2
2p3s/2
2F3/2

3pr1/2
3ap3rse
3D3/2
36b72
4slrse
4P1l/2
4P342
40372
40572
4r5/2
4F 712
£5l/2
5P1/2
EP3s2
50372
Sbs/2
5F072
5¢7/2
65172
ckl/2
tP3/2
75172

E(TOT)

5F12

5581e216
5558.799
5737.£03
574C. 236
56794473
57074290
57244397
9749.570

5F13

~1106,315
371,769
1021.1¢€2
13C7.956
3969.914
41754451
45£3,513
4900, 4¢3
4974 ,606
54CC, 49
5421,065
5561,612
564b, 744
5754.905
5882,227
5669,723
6043,811
60464464
99844240
6013,022
6031.060
60564546

5F14

~101¢6.661
543.087
12024846
15C2.c54
42184629
4428,073
4EEC 8490
51t3, 488
52614426
5665,342
5T1e. €46
5865.157
5954,8¢¢€
60674733
6196.820
€2164163
£3€5.727
63¢8.26¢
62C4,541
€334,20¢
63534154
€376,052

E(DHFS) E(HAG)

E(RET)

2=1CC A=257 R=1.,44177E-04 AU,

5€62.+394 ~70.8922
5650.215 “71.152“
5819.,084 ~71e3545
Sell.883 -71.4103
37604910 ~71.0778
57884562 =70.9774
5805.b36 ~71.1644%
Sy31.L8¢0 -71.2342

04731
4G4
e53¢t5
«5383
«4993
«4934
4584
«5163

Z=101 A=256 R=1.,43990k~04 AU,

~104G,513 ~41.9242
45“0400 '59-?258
1094.,232 -60.693¢
13851785 -b5.ﬂCEC
4254375 =6648634
46674271 ~71.5251
4984,.302 ~72.5736
50594591 -73.8232
54664252 -74.8012
55G74355 -75.3102
5647.25€ ~73.G¢810
5733,226 -73.1507
56474383 ~74.2741
£96b.065 ~74474691
LIEH 4692 =75.0214
L3l Wrl =754246GC
6132,789 =7543040
60704356 =74,9500
60 W Y58 ~74+8460
1174193 ~7%+0400
61424736 -75,1160

7=102 A=254 R

~5564237 ~44.4855
6204170 -63.28C2
12804343 6441662
1565.051 -6944823
43064480 =73.98¢8
45114575 =7C.5166
49495,070 -75.8¢E70
42724126 =76.5334
53bl.278 -77+4337
575&-001 ~7Ttebe74
5C06.030 =79.3751
59554716 ~77+9935
6044,191 -77.1198
61564115 ~7t.3169
6269.456¢ ~7t.8143
6307.,291 -79.0987
64560931 -79.3343
64594567 ~79.4003
6355 40 GE =79,03Ct
L425.171 -78.922¢
64444206 =~79.1367
647C.184 =-7G.2125

~241429
~1.5389
~140660
=-e6562
~-+1360
=+1578
«0H30
2681
03581
+5708
25759
«4045
03411
#3657
04922
5161
9616
5614
5200
5148
05202
«5368

1.43614E=C04 AJU,

~242265
~1.5782
-1.1109
=+ 6940
-¢1593
~¢1685
«0908
«27€38
#3693
5902
5995
«41€0
03522
3766
«5109
«5354
5444
5843
25415

+ 5357
#5418

+ 5610

E(V=-P)

"44B745

446726
446641

‘4.&635

4.,7619
448425
446563
4.E394

4413EE
5.6136
5.846¢
5.62¢E4
345860
5.0437
5e4002
544054
544587
5.444¢L
5e4425
4.8774
5.2942
544057
54036
He4016
543G92¢
543922
54281%
H5e36b8
Ye38606
2¢36¢C4

445762
6.2165
6.2547
622294
4,0223
245880
6.C524
6403581
6.GC507
6.(3¢0
6.C33€
54197
5.6660
599741
546523
5.99¢C2
S549dCE
5.48CC
5.6603
545926
Y9739
5.9525

69

E(H=VP)

-¢36087
-e 38607
~¢36026
~e36023
-+35481
~235468
=e 35984
~s3504¢

=+3C406
—-e41138
-442099
=e41675
-+30602
-e3773b
-e40G749
-+¢40589
~e40956
—e408674
=¢40860
=-+¢37782
-439766
—'40576
~e4C62C
-e400611
—-40555
-e40552
=+39%24
~s40G377
-s40509
-0“0405

=e34144
-e46274
=-e47316
~s47184
=+34946
—-e42450
=e45854
- 48118
~e 46080
~e45992
9045977
—e 44747
~e45667
~e 452117
--45706
-.45047
"'"156103
~eh498b
-lqggﬁé
~e45597
~eh 34t

E(SELF)

-15.2721
=15%.2721
~15.2721
-15,2721
~15.2721
=15.2721.
-15.,2721
-1%.2121

~16.56G2
~1545652
~1645692
-16.569%2
~loe.b€92
=16456862
-1¢645692
-16.5692
~-16.0€G¢
~16.56%2
-1605592
~1643662
-1605692
~1645692
~l6e5EG9¢
~16.5¢92
~16.5662
‘lbv5692
“164966G2
~1l6eb0G¢
-16 1274
=16+50692

=17.97t1
~17.9761
-17.9781
=17.9781
-17.9781
~17.97861
=17.97061
=17.97861"
~17.9741
-17.9781
=17.9701
-17.9781
=17.,vy741
=17.9741
“L7.97¢1
~17.970l
~17.9781
~17.9781
=17.57¢81
=17.97€1
~17.9761
~17.9781



FINAL

LawkENCIUNM

2P31/2
2P3/2
2P3/72
2F2/2
2P3/2
2P2/2
Ze#372
ZFP3r2
2P3rl2
2F3/2
cP3/2
2P342
2P3/2
2Fr3/72
2P3/2
2P3/2
2F3/2
cP3/2
2P3/2
er3re
2P3¢/2
eP3/2
2P3/2

STATE

arlrs2
3rP3/2
30372
bsr2
4S1/2
4P1/2
4P3 /2
403/¢
4L512
4F5/2
4F7172
55172
tPl/2
P32
5L372
s0572
L5172
5k712
6S51/¢
EFPl/2
6P3/2
603/2
75172

E(TOM

€D1

=924,852
72C.EC7
1360C.862
17¢4.400
44724€95
46E7.197
Hl4b, 764
547644348
55504384
9GC6,1€7
602C, 93¢
6176,925
£2€6400¢
£389,804
6524,.,210
6542.672
6674690
67CC 758
0t364204
66EE.BEL
66E68,4C1
6717.244
€7164E68

E(DHF3)

2=103 A=257

=-560.526

Ev2e508
1473.022
17914635
c 4564255
4775453¢
9239.037
v5€t « 065
£6514375
6CY3.991
6117.306
62724612
636344306
64E5 4359
60204140
5036,080
67944104
67574246
6732 4463
6762907
67844652
65134572
68134227

E(MAG)

E(RET)

R=1444177E=04 A.U,

©=47.2291
-67.0764%
~6749112
=734410C
~78,0367
~7444087
~80.1319
~80.7395
-£2.9676
=£341450
~53.60968
-824.2541
~61e3325
=h2e61l4Y
=-43.1266
~h3.4274
'830b7?1
'83.7503
~83634b3
=83.2269
-8304605
-83,59553
~83.5375

-2.3092
=1.6116
=1.1537
~e7235
~el769
~-e1749
e 1046
«2907
3364
«6155
« €212
4327
3682
23967
05347
«56C7
6128
6127
15661
«2598
«5663
+ 5687
+ 5864

E(V-P)

5.065€
646347
609253
EJbEST7S
4,51¢5
61519
be 7046
6e 7155
€4737¢
6.tG21
(Y1 AL
Ed0228
beL0¢1
646470
6et4bl
betéct
6e€32¢
6.€316
bet9b4
6¢601%
beE248
606204
646008

70

EC(H=VP)

~e38433
-e52040b
-. 531381
-+53030
~¢39636
~s47746
‘t51594
-e>1881
~151041
’.51747
-.51730
~e 47944
~+50341
=+51390
~e51446
~e51433
’051370
-e51366
-e50616
—051133
~¢51310
~-e51293
~e51183

E(SELF)

.

=1944691
=19¢406651
=19:4691
~19.45691
~19.4691
=19.4¢€61
~13.4061
=1744691
=13.,4651
~17.4491
-19.,4661
-1l3.4661
-16.,4691
«17.,4661
=19.4691
~15,40691
=19.4041
=1v¢4691
~19.4691
=19.4691
=13.4691
=~19.46%91
=19.4691
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e 71
TABLE III. Comparison of Coster-Kronig energies (in eV)

Transition- Modified
Element Transition State Zfl Rule Z+1 Rule Present
(Ref, 42) [Eq. (4)] [Eg. (5)] Work

1877 Ly~LoMy 39 19 262
a
Ll-L3M1 41 21 28
b
L1"L2M23 55 33 46
b
Ll—L3M23 57 36 49
Ca
20 Ll-L3M1 18 37 15 15
L1'L2M23 34 56 31 37
Fe
26 Ll'L3M1 17 35 4 9
Ll—LZM23 36 63 30 36
Ll-LZM45 90 120 83 96
Ni
28 Ll-L3M1 16 15 -1 7
Ll-LZM23 36 62 26 35
Ll-LZM45 100 134 94 107
In
30 Ll—L3M1 18 15 -22 5
Ll—LZM23 37 45 5 33
Ll-LzM45 111 132 87 119
,Ge -
32 Ll-LZM3 17 23 -23 9
L1'L2M45 100 123 74 107
Ll-L3M45 132 155 108 139
Pa
91 L2—L3M5 29 -134 4
Pu
94 LZ-L3M4 117 -47 87

qThe statistica]‘average of the measured Ll-LZM1 and Ll-L3M1 Ar Coster-Kronig
energies is 30.1 eV (Ref. 43)

bThe statistical average of the measured Ll'L2M23 and Ll-L3M23 Ar Coster-Kronig

energies is 45.4 eV (Ref. 43)



