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Abstract

Theoretical results on the electron impact excitation
of positive ions are surveyed through the end of 1978. As
a guide to the available data, a list of references is made.
The list shows ion species, traﬁsitions, energy range and’
methods of calculation for the respective data. Based on
the literature survey, the validity of the Coulomb-Born
approximation is investigated Comparisons with the results
of the close-coupling and the distorted-wave methods are

briefly summarized.



1. Introduction

The excitation of highly ionized ions by elasctron
impact has been iuvestigated for long time in relation to
problems in laboratory and astrophysical plasmas. Recently,
the excitation cross sections are required for the estimate
of energy-loss rate and diagnostic purposes for fusion
plasmas. There have been a great deal of calculations of
electron-impact excitation of ions. It is important to
provide an access to the data relevantly needed in the
fusion research. Reliability of the calculated values also
should be knbwn when they are ‘actually used. The Coulomb-
Born (CB) approximation is useful for high incident energies,
but it may be less accurate for lower energies. The close-
coupling (CC) and distorted-wave (DW) approximations, which
are more elaborate than the CB method, are used for the low
energy region. Because of the extreme simplicity, however,
the CB approximation is often employed even near threshold.
Thus it is interesting to see quantitatively the difference
between the CB approximation and the more accurate methods.

The purpose of the present report is to survey the
published theoretical works, especially based on the CB
approximation, and to make a classified list of the cross
sections so far calculated. Comparisons of the cross
séctions obtained in the CB and other methods are briefly
summarized. A list of the abbreviations and the nomenclature

of the symbols used in the present paper is given in Appendix A.



2. Data List

Theoretical daéa on the electron-impact excitation of
positive ions are listed in Appendix C. From the first column
to the eighth column, ion species, transition, number of
electron, energyArange, original expression for cross section,
method of calculation, year and reference number are shown
respectively. For the literature up to 1977, we have refered

LY The

to the bibliography prepared by Takayanagi and Iwai.
correspondence between the present refefence numbers and
those in their bibliography is shown in Appendix B. 1In
addition, we have surveyed the original literature through
the end of 1978. Those are listed also in Appendix B. The
present data list is almost complete for the CB result, but

not for others. Many further references should be added to

this list in the future.

3. A Comparison between the CBI (CBOI) and CBII (CBOII)
Approximations

In the CBTI (or CBOII) approximation (called hereafter
the approximation II), one uses the exact relation between
the scattering matrix $ and the reactance matrix R,

S=(1+iR) / (1 - iR )

In the CBI (or CBOI) approximation (the approximation I),

an approximate formula
s =1+ 2iR

is employed. The approximation II always satisfies the
unitarity condition, but the approximation I does not. Thus

we would expect that the approximation II should be superior

to the approximation I. A comparison of the cross sections



obtained in the approximations I and II is made for various
transitions in Table 1. The systems listed have one single
electron in the outer shell. Except for the transitions
2p-3s, 2p-3p and 2p-3d, the resuit may be ;ummarized as
followg:
(1) For the ions with z =1
The cross sections of the approximation I agree within
a factor of 2 with those of the approximation II.
(2) For the ions with z 2 5
As the value of 2z increases, the difference between
the two seﬁs decreases. For z 2 5 the two sets agree

within 10%.

4. Comparisons of the CB Approximation with the CC and

DW Methods

Comparisons of the cross sections.calculated in the
CB approximation with_the CC and DW results can be made in
the following four cases. In each case, the best available
results obtained in ﬁhe CB or modified CB (e.i., CBII,
CBOI, CBOII) methods are compared with the more eleborate
ones. The typical comparisons are. shown in Figs. 1 - 34
and Tables 2 - 5. The important conclusions of the comparison
are summarized as follows:
(1) For n{ — n'%! transitions in the ions with

N=1,3, 11 and 19 (s=2e Table 2)

The difference between the cross sections of the CB

approximation and those of the CC or DW method is within

a factor of 2 for the ions with z £ 5 and within 20%

for z > 5 near threshold. It becomes much less as



the energy incréases.
(2) The fine-structure transitions in the ions with
N=6, 7, 8, 9, 14, 15, 16 and 17 (Table 3)
The difference between the collision strengths of the
CBOI approximation and those of the CC or DW methods
£

at threshold is within a factor of 2 for z & 5 and

within 30% for z > 5, except for the transitions

3p2 3Po - 3p2 3Pl and 3p3 2Pl/2 - 3p3 2P3/2.

(3) For the intra-valence shell (g}pnl'q'— n%Fn 2 S)
transitions in the ions with N = 5 and 13 (Table 4)
The difference between the cross sections of the CB
approximation and those of the CC or DW method is
within a factor of 2 for z = 1 and within 10% for
z = 13, at threshold.

-(4) For the ions with N = 2, 4 and 12 (Table 5)

Figures 24, 25, 26, 33 and 34 show that the cross

sections are sensitive t~ the choice of the target

2 lS l.-3S

wave function for the transitions 1ls ~ ls2s

and 252 lS - 2s2p lP. Since the amount of scatter of
the cross sections of various approximations is large
as shown in Table 5, no general conclusion can be

drawn in this case of comparison. For the optically

allowed transitions, however, the comparison can be

summarized: For the ions with N = 2, the CB cross sections
agree to within 15% with those of the CC or DW methods at
threshold. For the N = 4 and 12 ions, the difference
between the two sets is within a factor of 2 for z < 5

and within 30% for z Z 5, at threshold. cCalculations



using the CBO approximation for the ions with N = 4 and 12
are desirable to .enable a comparison with other methods.
The authors would like to express their sincere thanks
to Dr. Y. Itikawa (Institute of Plasma Physics, Nagoya
University) for the suggestion of this work, valuable
discussions and critical reading of the manuscript. They
also wish to thank Mr. H. Kashiwabara for his considerable

assistance with the computer programs.
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Table l... Comparison of the CBI (CBOI) approximation with the

CBII (CBOII) approximation for the cross sections at threshold.

N Transition Fon Difference

-

3 2s - 2p

3 2s
3 2s
3 2s
3 2p
3 2p
3 2p

ls - 2s

ls - 2p

3p

3s

3d

3s

3p

3d

J

*
£1.7

£f1.5

f1.5
7.5%
8.0%
3.0%
3.6%
0.8%

£2.8

9%

30%
10%
3.6%

f1.5
20%
£2
£fl.4
fl.6

24%

11

11
- 19
19

19

37
55
55
55

3s

.3p.

4s
4s

3d

5s
6s
5d
6s

6s

3p

3d
3d

4ip

4p

5p
5d
6p
5p
6p

Mgt

Si3+

FelS+

15+

Fe

ca’

ca’

Fe7+

Ca+

Fe7+

Sr+

Ba+

Ba+

Ba’

Ba”

N Transition Jon Difference

i1.4

143
3%
2%
8.7%

fl.6

£2
0.1%
£1.7
7%
£2.0
£2.6

£1.8

* £f1,7 denotes a factor of 1.7.

used for Tables

2 ~ 5,

This indication is similarly



Table 2.

Comparison of the cross sections of the CB

approximation and other methods for the ions with

N =1, 3, 11, and 19.
N Transition Ion Approximation Difference Fig.
1 1s - 2s He'  CBOII - 5CCX  40% (X < 2), 25%(X > 3) 1
c®*  cBor - 3ccx 108 (all X) . 2
0% cBor - pwx ‘7% (all X)
xe?* oI - 30CX 5% (all X) 3
1 1s - 2p He'  CBOII - 50CX  10% (1.5<X <3) 4
c>*  cmBor - 3ccx 9% (all X) 5
1 1s - np  Fe>®t cBOI - DWX 2% (all X)
(n=2-6)
3 2s -2p Be'  CBOII - 5CCx  20% (all X) 6
%t cBorr - sccx 108 (all X) 7
Ne’t  cBII - 2ccx 2% (all X)
3 2s-3 N cBII - sccx £1.5(%=1.5), 7%(Xx=3) 8
Ne’t ©CBII - 5CCX  15% (X=1.5), 5%(X> 2)
3 2s -3 N ©BII - 5cCcXx  15% (X=1.5), 13%(X=3.5) 9
Ne'T CBII - 5CCX ~ 6% (all X)
3 2s-3a N*  ©BII - 50X 10% (X=1.4), 4% (X=3.5)
Ne/t CBII - 5CCK  15% (X=1.4), 12%(X= 3°)
3 2p-3s N CBII - 5cCcx  26% (X=1.7), 4% (X=4.6)
Ne’* CBII - 5cCX  18% (all X)
3 2p-3p N cBII - 5ccx 108 (all X)
Ne't cBII - 5ccx  17% (all X)



2p

3d

4+

5cCX  12% (X=1.5), 6%(X= 4 )

3 N CBIT
Ne’" CBII - 5cCX  15% (X=1.5), 10 (Xx= 3 )

11 3s - 3p  Mg"  CBOII - 3CCX  f£1.4(X < 2), 208(X=3) 10
rel®* CBII - DWx,DWNX 8% (all X)

11 3s - 34 Mg®  CBII - 3cCX  14% (X= 1), 10%(x=2.5) 11

11  3p - 3d FelS'F CBII - DWX | 10% (511 X)V | |

19 4s - 3d ca’  CBII - 3ccXx  30% (all X) |

19 4s - 4p Ca’  CBOII - 3cCX  f1.7(x= 1), llg(x=4) 12
-



Table 3.

Comparison of the collision strengths calculated

in the CB ‘approximation and other methods for the FS

transitions at threshold.

Maximum
N Config. Transition Approximation difference Fig.
for z <5
6 (2p2): 390 - 3P1 CBOI - ER+DW 35%
- 392 CBOI - ER+DW’'  15% 13
3Pl - 3P2 CBOI - ER+DW 20%
3, . )
7 (2p7): P1/ Py, CBOI ~ ER+DW £1.7
8 (2p4): 3P0 - 391 CBOI ER+DW 20%
- 3P2 CBOI - ER+DW  16% 14
3P1 - 392 CBOI - ER+DW 10%
5,. 2 2
9 (2p”): P12 Py, CBOI - ER+DW 25% 15
14 (3p?): 390 - 3P1 CBOT - DWX £2.4 £1.7(z=5) 16
- 3P2 CBOI - DWX £1.7 208 (z=5)
3Pl - 3p2 CBOI - DWX £2.0 30% (z=5) 17
15 (3p3): 291/2 - 2p3/2 CBOI - CCX,DWX £2.0 £1.9(z=5), 18
- 3% (z=11)
4 3 3 \ o (o
16 (3p%): “p, - °P, CBI DWNX £2.0 30% (z=5)
5,. 2 2 . _ _
17 (3p7): P1/2 P3/2 CBOI DWX £2.0 25% (2=5) 19
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Figure Captions .
Fig. 1. to Fig. 12. Cross sections for the electron impact

excitation as a function of X.

Fig. 13. to Fig. 19. iV“%Collision strengths for the electron
3
impact excitation as a function of 2z

at threshold.

Fig. 20. and Fig. 21. Cross sections for the electron impact

excitation as a function of X.

and Fig. 23. Collision strenghts for the electron

[\
o
.

Fig.
impact excitation as a function of 2z

at threshold.

Fig. 24. to Fig. 32. Cross sections for the electron impact

excitation as a function of X.

Fig. 33. and Fig. 34. Cross sections for the electron impact
excitation as a function of X. The
notation m x n in the approximation
implies m lower state and n upper

state configurations.



Cross Section (107® cm?)
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3CCX Hayes (77 —1500)
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CGO Williamson (78 —1780)
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Cross Section (107 cm?)
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Cross Section (107 % em?)
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Cross Section (107" em?)
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Cross Section (107 em?)
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l). For the ion

Z
N
4

B

BETHE
BETHE-B
BINARY
CB

CB'

CBB

CBO

CC

CCNX
CCX
CDW
CGO
CPCO
DW
DWNX
DWX
DWFO
ER
GCPBO
GLAUBER
Ip

OF

RCBO
R-MAT
RER-MAT
SC

SCB
others

Appendix A - Abbreviations and Symbols

nuclear charge
number of electrons
zZ =42 - N

2) . Approximate methods of calculation

Born

Bethe

Bethe-Born

binary encounter’
Coulomb-Born
Coulomb-Bethe
Coulomb-Born-Bely
Coulomb-Born-Oppenheimer
close coupling

CC without exchange

CC with exchange
Coulomb-distorted wave
Coulomb-Glauber-Ochkur
Coulomb-projected-Coulomb-Oppenheimer
distorted wave

DW without exchange

DW with exchange

distorted wave polarized orbital
exact resonance

generalized Coulomb-~projected Born
Glauber

impact parameter

orthogonalized function
relativistic CBO

R-matrix

relati&istic R-Matrix
semiclassical

simplified CB

For other symbols, see the original
literature



3).

4) .

5)

6).

Data

(of] cross section

DCS differential cross section
G Gaunt factor

OMEGA collision strength

Unit of impact energy

AU atomic units

EV wlectron volt

RY Rydberg

X in units of the excitation energy

others For other units, see the original literature

State
zZs
383p 3P
383P2 2D5/3
252 2P 2Pl/2

Ion

22 Z =

ns (n = o)

3s3p °p

22
3s3p D
2 5/3

2522p Pl/2



Appendix B. Reference numbers corresponding to the bibliography

of Takayanagi and Iwail)(T & I).

Present T&I Present T&T Present T&I Present T&TI

10  40T1 290  64T2 570  67T12 860  70T19
20 41T1 300 6473 581  68T2 870  71T4
30  48T1 310  64T4 590  68T3 880  71T5
40  50T1 320  64T5 591 % 881  71T13
50 51T1 330  65T2 600 68T4 882  *
60  53T1 340  65T3 610  68T5 890  71T8
70  53T2 350 6574 620  68T6 891  71T15
80  54T1 360 66Tl 630  69T2 892  71T7
90  55T1 370  66T5 640  69T3 893  71T2
91  55T2 380  66T4 650 69T4 894  71T3
100  55T3 381  66TL5 660  69T6 895  71T6
110 5771 382 66T10 670 69T7 900  72T3
120  58T1 390  66T2 680  69T10" 910  72T4
130  60T2 400  66T3 690  69T1l 911  *
140 6073 410 6673 700  69T13 920  72T6
150 61Tl 420  66T6 710  69T15 921  72T2
160  61T3 430 66T8 720  70T1 930 7277
170 61T4 440 * 730  70T2 931  72T5
180  61T5 450  66T9 740 7073 940 7218
181  * 460  66T13 750  70T4 950  72T1l
190  62T2 470  66T14 760  70T7 951  *
200 62Tl 480 67Tl 770  70T6 960  72T12
210  62T3 490  67T2 780  70T5 970  73T1
220 6274 500 6773 790  70T8 980  73T3
230 63Tl 510 67T4 800  70T9 990  73T4
240  63T3 520  67T5 810  70T1l 991  73T2
250  63T4 530 67T6 820 70T15 1000  73T5
260  63T5 540 6777 830 70T16 1010  73T7
270  63T8 550  67T8 840 70T17 1011  73T8
280  64T1 560 67T1l 850 70T18 1020  73T9



1030 73T12 1201 75710 1360 * 1600 *

1031 73T14 1210 75T7 1370 77T15 l6l0 *
1040 74T3 1211 75T8 1380 * 1650 *
1050 74T4 1221 * 1390 77T18 1660 *
1060 74T6 1230 75T6 1400 77716 1670 *
1070 74T9 1231 75T18 1410 77T20 1680 *
1090 74T14 1240 75T16 1411 77T4 1690 *
1091 74T8 1241 75T5 1420 77T2 1700 *
1100 * 1250 75T20 1430 77T13 1710 *
1101 74T13 1251 75T17 1440  77T19 1720 *
1110 74T15 1252 75T11 1450 77T21 1730 *
1111 74T17 1260 * 1451 77T22 1740 *
1120 74716 1261 75T19 1460 7717 1750 *
1130 74T18 1270 76T15 1470 * 1760 *
1131 74T2 1280 76T2 1480 77T6 1770 *
1132 74T11 1290 76T17 1500 77T12 1780 *
1140 74T5 1291 76T4 1510 77T17 1790 *
1141 74T1 1300 * 1520 72T3 1800 *
1142 74T10 1311 76T13 1530 77T1 1810 *
1143 * 1312 76T6 1540 77T5 1820 *
1150 75T14 1313 76T9 1550 * |

1160 75T13 = 1320 76T10 1560 7718
1170 75T12 1321 76T11 1570 *

1180 * o 1322 76T12 1580 *
1190 75T15 1330 76T5 1590 *
1191 75T1 1340 76T8 1591 *
1200 75T3 1350 76T16 1592 *

References with % are as follows:

181. H. van Regemorter, Astrophys. J. 136, 906 (1962).

440. P. G. Burke and A. J. Taylor, Proc. Phys. Soc. 88, 549
(1966) .

591. O. Bely, Phys. Letters 26A, 408 (1968).

882. M. Blaha, Bull. Amer. Astr. Soc. 3, 246 (1971).
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951.

1100.
1143.

1180.

1221.

1260.

13C0.

1360.

1380.

1470.
1550.
1570.

1580.

159¢0.

1591.
1592.

1600.

1610.

1650.

A. H. Gabriel and C. Jordan, "Case Studies in Atomic
Collision Physics 2" ed. E. W. McDaniel and M. R. C.
McDowell (North-Holland) Chap. 4, p.209 (1972).

W. Eissner, Physics of Electronic and Atomic Collisions,
VII ICPEAC, 1971 (Amsterdam; North-~Holland, 1972) p.460.

D. H. Sampson; Astrophys. J. Suppl. 28, 309 (1974).
A. Burgess, J. Phys. B (Atom. Molec. Phys.) 7, L364 (1374).

L. A. Morgan and M.R.C.McDowell, J. Phys. B (Atom. Molec.
Phys.) 8, 1073 (1975).

M. Jones, Phil. Trans. Roy. Soc. A277, 587 (1975).

L.A. Vainshtein, zh. eksper. teor. Fiz. 67, 63 (1974).
translation: Soviet Physics-JETP 40, 32 (1975).

B. K. Thomas and V. Franco, J. Phys. B (Atom. Molec. Phys.)
13, 2004 (1976).

D. W. Norcross, Private communication (1977).

G. Foster, D. G. Hummer and D. W. Norcross, Information
Quarterly No.6 (1977).

J. D. Perez, J. Applied Phys. 48, 1969 (1977).
J. M. Peek and J. B. Mann, Phys. Rev. Al6. 2315 (1977).

P. R. Simony, J. H. McGuire, J. E. Golden and B. R. Junker,
Phys. Rev. Al6, 1401 (1977).

Y. Hahn, Phys. Rev. Al6, 1964 (1977).

J. J. Chang, J. Phys. B (Atom. Molec. Phys.) 10, 3335
(1977).

T. Ishibhara and H. Narumi, Butsuri 32, 332 (1977).

J. Davis, P. C. Kepple and M. Blaha, J. Quant. Spectrosc.
Radiat. Transfer 18, 535 (1977).
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Phys. B (Atom. Molec. Phys.) 11, 1303 (1978).

M. Blaha and J. Davis, J. Quant. Spectrosc. Radiat.
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S. D. Oh, J. Macek and E. Kelsey, Phys. Rev. Al7, 873
(1978) . ' v

M. A. Hayes and M. J. Seaton, J. Phys. B (Atom. Molec.
Phys.) 11, L79 (1978).

P. Winkler and R. Yaris, J. Phys. B (Atom. Molec. Phys.)
11, 1 (1978).
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Appendix C
List of the references for cross sections in wvarious

approximate methods. For symbols and references,
see Appendix A and Appendix B, respectively.
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TRANSITION

NUMBER E.

b o b o b b 3 b (b (b b b b b o b b b b d et (b b b R 1 b b e b e b b b e b B e e 1 b b e e b b e S e e e e e e B B 1 1 b b b 1 e e e R e s e R B R R e e e e s e s e 1

ENERGY RANGE

EV=40,5 = 65.3
K =0,8672 - 3.0
K =0,8672 - 3.0
Ev=40,8 = 217,6
EV=44,2 - 217,6
RY=3,24 =~ 6,0
RY=4,0 = 6,76
EV=42,8 « 760

EV®42 = 52
RY=3,0 = 3,355
X =1,0 ~ 5,33
X =1,0 - 5,33
X =1.,0 = 5,33
X =1,0 = 5,33
X =1,0

X =1,0 = 4,0

X =1,0 = 4,0

RY=DE =~ 50,00
X =1.0 = 4,0
RY=3,005 - 10.0

E =E]

E =El )
EV=40,8 - 300
EV=50 -« 500
EV=100

EV=100

EvV=100 - 1000
RY=3,0 - 3,3

EV=40,8 = 1300
EV=40,8 = 1300
EV=61.,2 = 136

X =1,0 = 4,0

X =1,0 =~ 4,0

X =1,0 = 26,67
X =1,0 = 26.6/
EVs42 « 300

X =1 = 50

X =1,5 = 6.0

X =2,0

X =2,0

Ev=40.8 = 1000
X =1 - 30
Ev=58,5 = 1000,0
RY=3,24 = 6.0

K =0,9487 = 3,0
K =0,9487 = 3.0
X =1,0

X =1,0 = 7,0
RY=DE = 50,00

X =1,0 - 4,0

X =1,5 = 6.0

X =2,0

X =2,0

RY=DE = 50.00

X =1,0 -~ 4,0

X =1,5 = 6,0
RY=DE =~ 50,00

X =1,0 = 4,0
X =1,5 = 6,0
X 21,0 - 4,0
X =1,5 = 6,0
X =2,0

X =2.0

X =1,5 - 6,0
X =1.5 = 6.0
X =1,5 = 6,0
X =1,5 = 6.0
X =1,0 = 4,0
X =1,5 = 6,0
X =2,0

X =2,0

X =1 =6

EV=40,8 = 217.6
EV=44,2 ~ 217.6
RY=4,0 - 6.76

RY=3,0 = 3,355

X =1,0 = 5,33
X «1,0 = 5,33
X =1,0 = 5.23
X =1,0 = 5,33
X =1,0

X =1,0 = 4,0
X =1,0 = 4,0
X =1,0 = 4,0
EV=40,8 = 300

— 5(3 —_

DATA

cs
s
DCS
s
s
DCs

METHOD

oW
cB
cB

RCBO
GLAUBER
GLAUBER
GCPR
GCPBO

CBl
cBll
C801
CBO1]
cB

call
CBOI1
cBl
GLAURER

YEAR

53
66
66
64
64
64
64
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REF .

60
240
240
280
290
300
320
550
560
650
730
730
730
730
890
892
892
1011
1031
1070
1130
1130
1160
1211
1231
1231
1280
1290
1320
1320
1340
1500
1500
1510
1530
1591
1660
1690
1700
1700
1710
1730
1780
1790

240

240

890

892
1011
1031
1690
1700
1700
1011
1031
1690
1011
1031
1690
1031
1690
1700
1700
1690
1690
1690
1690
1031
1690
1700
1700

150

280

290

320

650

T30

730

730

730

890

8ge

892
1031
1160

&%
*
%
*
*
#*
#
*
*
#*
*
#
*
*
*
&
4%
*
#*
*
*
#*
+*
*
*
#*
#®
*
*
*
*
»
*
*
*
*
*
*
*
*
*
»*
&
*
*
*
*
*
*
*
]
*
#*
*
*
*
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*
»
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*
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*
*
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*
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*
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3
# JON

#*

#* HE + 15

#* HE » 1S

# HE + 1s

# HE + 1s

# HE + 1S

# HE + 1S

# HE + 1s

# HE + 15

# HE + 18

# HE + 1s

# HE + 1S

# HE + 1S

« HE + 1s

# HE + 1S

# HE + 1s

# HE + 1s

# HE + 1s-

# HE + 1S

# HE + 1S

# HE + 1S

# HE + 15

& HE + 15

# HE + 1S

# HE + 1S

% HE + 1s

# HE + 1S

# HE + 1s

# HE + 1s

# HE + 1s

# HE + 1L

# HE + bR

# HE + 28

# HE + 2S

# HE + 28

# HE + 2S

# HE + 25

# HE + 25

* HE + 2P

# HE + 2P

# HE + 2P

# HE + 2P

* HE + 2P

# HE + 2P

% HE + 2L

# HE + 1s

# HE + 18

# HE + 1s

# HE + 1S

# HE + 2S

# HE + 2S

# HE + 25

* HE + 2S5

« HE + 2P1/2

# HE + 2P1/2

# Ll 2+ 1s

» LI+ 15

*« LI 2+ 1s

# L1 2+ 1s

® L] 2+ 1s

* Ll 2+ is

# Ll 2+ 1s

# LI 2+ 1s

* L1 2+ 1S

®« LI 2+ 1s

# LI 2+ 1s

# L1 2+ is

# L1 2+ is

*« LI 2+ 1s

« L] 2+ 1s

* L] 2+ 1s

# L1 2+ 18

& L1 2+ 1s

# Ll + 152 1S
* LI + 182 1S
# L]+ 182 1§
« L1+ 182 1§
# LI+ 1s2 15§
® Ll + 1s2 1S
# LI+ 182 1S
« LI+ 152 1S
# LI + 1s2 1§
# LI + 152 1S
+ Ll + 182 1S
* Ll + 182 1S
# LI + 182 1S
*

*

TRANSITION

2P
2P
2P
2P
2P
2P
2P
2P
2P
2P
2P
2P
2P

2P

1825
1328
1828
1828
1s2s
1825
1828
1s2s
1S2s
1825
1528
1528
1525

NUMBER E, ENERGY RANGE
RY=4,0 = 16,0
RY=3,005 = 30.0
RY=3,005 - 30.0
Ev=100 = 1000
Ev=61,2 = 136

X =1,0 - 4,0

X =1,0 - 4,0

X =1,0 = 26,67
X =1,0 = 4,0

X =1 = 40
EVe40,8 - 300

X =1 = 30
RY=3,24 = 6.0
RY=3,65 = 5.0

X =1,0
X =1,0

oo
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e o e 0 Oe =

R [
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M M
ocooo o
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oo
-~ = PELPPN PPPPOS
P gy
o o - R-Y-T-T-T-NR-F-Y-X-

=0,8672 = 3.0
=1,0 =~ 10,0
=1,0 10,0
=1,0
=1.0
=1,5
=0,94
=1,5
=1,5
=1,5
=1,5
=1.5
=1,5
=1,5
=1.,5
=1.5
=1.0
=1,0
=1.0

X =142434INF

RY=13,41

X =1

X =1,0 - 10.0

X =1,0

X =1,0

RY=5,0 = 20.0

RY=5,0 = 20.0

X =142

X =1 =5

X =1 =5

X =1,04 - 47,0
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DATA

METHOD
CBOl

oW
CBOI1
c8l
CBol
OF

YEAR

75
75

78
67

REF.,

1170
1170
1170
1280
1340
1500
1500
1510
1530
1660
1710
1730
1790

300

890

892
1031
1170
1031
1031
1031
1031

890

892
1031
1031
1031
1031
1031

891

891

890

892

890

892

890

892

890

892

890

892

890

892

891
1130
1130
1130
1130
1130
1130
1130
1130
1130
1130

240
1320
1320
1500
1500
1610

240
1690
1690
1690
1690
1690
1690
1690
1690
1690
1500
1500

470
1110
1200
1260
1510
1510
1510
1520
1520
1740
1740
1740

480
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# [ON TRANSITION NUMBER E, ENERGY RANGE DATA METHOD YEAR REF.
*

# Ll + 152 18 1525 3§ 2 X *1,06 = 47.0 cs [o:]e]] 6T = 480
* Ll + 182 1S 182s 3S 2 X =1 cs OF X 7% = 1260
* Ll + 182 1§ 1825 3S 2 RY=5 « 20 cs oW 77 - 1520
& LI + 182 1§ 1825 3S 2 X =1 « 5 cs cal 78 = 1740
® Ll o+ 152 1S 152s 3s 2 X =l =5 cs [of:10]] 78 = 1740
+ LI + 152 1S 1825 3S 2 X =145 DCs Caol 78 = 1740
* LI+ 182 1S 1828 3§ 2 X =1,0 « 10,0 (4] CPCO 78 =~ 1820
« LI + 152 15 183S 1S 2 X =142430INF OMEGA  ¢Bl 74 = 1110
+ L1+ 152 1S 1548 1S 2 X ®=142034INF OMEGA cBl 74 = 1110
# LI+ 182 1S 155s 1S 2 X =14243¢INF OMEGA  ¢BI 74 = 1110
* LI + 152 1§ 156S 1§ 2 X =1424¢3¢INF OMEGA (Bl T4 - 1110
* Ll + 1s2 1S 182p 1P 2 X =1,243 OMEGA  CBI T4 - 1110
« Ll + 152 1S 1S2P 1P 2 X =1 [ OF X 75 = 1260
# LI + 1s2 18 152p 1P 2 X =1,0 = 10.0 cs OWPOI1 71 = 1510
# Ll + 1S2 1S 152pP 1P 2 RY=5 = 20 cs ce 77T - 1520
# LI + 1s2 18 1S2P 1P 2 RY=s5 = 20 cs Dw 17 - 1520
@ LI + 182 1§ 1S2pP 3P 2 X =] cs OFX 75 = 1260
# LI + 1S2 1§ 152p 3P 2 RY=5 = 20 cs DW 7T - 1520
* Ll + 1582 1S 183P 1P 2 X =14243 OMEGA cBl T4 = 1110
# LI + 1s2 1S 154P 1P 2 X 814243 OMEGA  CBI T4 - 1110
* Ll + 182 1§ 1S5P 1P 2 X %14243 OMEGA  CBI T4 = 1110
* L1+ 1S2 1S 156P 1P 2 X =14243 OMEGA cBl 74 = 1110
* Ll + 1S2S 1S 153s 1S 2 X =1,0 =« INF OMEGA cBl 74 - 1111
# Ll + 1828 1S 1545 1S 2 X =1,0 = INF OMEGA c8l 74 - 1111
# Ll + 152S 15 1558 1S 2 X =1,0 = INF OMEGA (Bl 7% = 1111
# Ll + 182S 1S 156S 1S 2 X =1,0 = INF OMEGA  CBI 74 - 1111
» LI+ 1525 15 . 182P 1P 2 X =1,0 - 8,0 OMEGA (B! T4 « 1111
» L] + 1828 1S 1S2pP 1P 2 X =INF OMEGA B T4 - 1111
# Ll + 1828 1S 1S3p 1P 2 X =1,0 « 8.0 OMEGA cBl 74 - 1111
« Ll + 1828 1S 1S3p 1P 2 X =INF OMEGA 8B T4 « 1111
* L[+ 1s2s 1S 184P 1P 2 X =1.0 - 8,0 OMEGA  CBI 74 -~ 1111
s LI+ 1825 1S 1S4P 1P 2 X =INF OMEGA B 74 = 1111
* LI + 1525 1S 155p 1P 2 X =1,0 - 8.0 OMEGA (Bl 74 = 1111
« LI + 182S 1S 185P 1P 2 X =INF OMEGA 8 74 - 1111
e Ll + 182S 1S 1S6P 1P 2 X =1,0 - 8.0 OMEGA  CBI T4 = 1111
# LI + 1825 1S 1S6P 1P 2 X =INF PMEGA B 74 - 1111
» LI + 1828 3§ 1838 3§ 2 X =1,0 - INF OMEGA cel T4 - 1111
+ LI + 1828 3S 15458 3S 2 X =1,0 -« INF OMEGA 8l 74 - 1111
+ LI+ 1S2S 3S 15855 3S 2 X =1,0 =~ INF OMEGA cBl 74 - 1111
® LI + 1$2S 3§ 1S6S 3S 2 X =1,0 - INF OMEGA cBl 7% - 1111
# LI + 152s 35 1S2pP 3P 2 X =1.0 - 8.0 OMEGA  CBI T4 - 1111
#« LI + 1825 3S 152P 3P 2 X =|INF OMEGA B T4 « 1111
* L1+ 15825 38 1S3P 3P 2 X =1,0 - 8,0 OMEGA cBl T4 = 1111
# Ll + 1S2S 3S 1S3P 3P 2 X =[NF OMEGA 8 T4 = 1111
# Ll + 1528 3S 1S4P 3P 2 X =1,0 - 8.0 OMEGA cBl T4 - 1111
« LI + 182S 38 1S4p 3P 2 X =INF OMEGA B 76 - 1111
# LI+ 182s 3§ 155p 3P 2 X =1,0 ~ 8,0 OMEGA  CBI 7¢ - 1111
» Ll + 18258 3S 1S5p 3P 2 X =INF OMEGA 8 4 - 1111
* LI + 1528 3§ 1S6P 3P 2 X =1,0 - 8.0 OMEGA cBl 74 - 1111
® LI+ 182S 3§ 1S6pP 3P 2 X =INF OMEGA 8 ¢ - 1111
# BE 3+ 1s 28 1 K =0.8672 = 3,0 cs cB 66 = 240
# BE 3+ 18 28 1 X 1,0 = 4,0 OMEGA cB! 73 - 1021
& BE 3+ 1s 25 1 Ev=400 « 4000 cs 1P 76 = 1280
&« BE 3+ 1s 28 1 X 21,0 = 26,67 OMEGA Dw 77 - 1530
# BE 3+ 1S 2S 1 X =1,5 = 6,0 cs (o] 78 = 1690
# BE 3+ 1s as 1 X =1,0 = 4,0 OMEGA cB!l 73 = 1031
# BE 3+ 1S 3s 1 X 1,5 « 6,0 cs cB 78 - 1690
# BE 3+ 1s 4S 1 X =1,0 - 4,0 OMEGA CBI 73 = 1031
# BE 3+ 1s 4S 1 X =1,5 = 6,0 cs («f:] 78 =~ 1690
# BE 3+ 1s 55 1 X =1,0 - 4,0 OMEGA cel 73 - 1031
« BE 3+ 1s 58 1 X =1.5 = 6,0 cs (o) 78 = 1690
+ BE 3+ 1S 6S 1 X =1,0 = 4,0 OMEGA cBl 73 - 1031
# BE 3+ 1s 6S 1 X =1,5 = 6,0 cs cB 78 = 1690
# BE 3+ 1s s 1 X =1,5 = 6,0 cs cB 78 = 1690
# BE 3+ 1s 8S 1 X =1.5 « 6,0 cs ca 78 = 1690
# BE 3+ 1s 9s 1 X ®1,5 = 6,0 cs cB 78 = 1690
@ BE 3+ 1S 108 1 X =1,5 = 6,0 cs c8 78 = 1690
# BE 3+ 1s 25 1 X =1.0 = 4,0 OMEGA cB! 73 - 1031
% BE 3+ 1S S 1 X =1.5 = 6.0 cs cB 78 =« 1690
# BE 3+ 1s 2P 1 X =1,0 - 4,0 OMEGA cBl 73 - 1031
# BE 3+ 1S 2P 1 EV=400 - 4000 cs 1P 76 = 1280
# BE 3+ 18 3P 1 X =1,0 - 4.0 OMEGA csl 73 - 1031
# BE 3+ 1s 4P 1 X =1,0 - 4,0 OMEGA Bl 73 - 1031
# BE 3+ 1S 5P 1 X =1,0 - 4,0 OMEGA csl 73 = 1031
# BE 3+ 1S 6P 1 X =1,0 « 4,0 OMEGA cBl 73 = 1031
# BE 3+ 1s P 1 X =1,0 - 4,0 OMEGA cBl 73 =~ 1031
# BE 3+ 1s 3D 1 X 1.0 = 4,0 OMEGA cBl 73 - 1031
¢« BE 3+ 1S 4D 1 X =1,0 = 4,0 OMEGA cBl 73 - 1031
# BE 3+ 1S 5D 1 X =1,0 - 4,0 OMEGA cBl 73 = 1031
# BE 3+ 1S 6D 1 X =1,0 = 4,0 OMEGA (Bl 73 = 1031
# BE 3+ 1s n 1 X 1,0 - 4,0 OMEGA [4:3] 73 - 1031
# BE 2+ 182 1S 1525 1S 2 X ®1e243¢INF OMEGA cBI 74 = 1110
# BE 2+ 152 1S 152s 1S 2 X =1,0 - 10.0 cs DWPOI I T - 1510
&+ BE 2+ 152 1S 1528 1S 2 X =1.0 = 4,0 cs B 77 = 1510
# BE 2+ 1S2 1S 182S 1S 2 X =1,0 = 4,0 cs cB80 77 = 1510
&
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#+ JON TRANSITION

*

* BE 2+ 182 18 1528 1S
# BE 2+ 152 18 1S2s 1S
« BE 2+ 182 18 1825 3S
# BE 2+ 1582 1S 1525 3§
# BE 2+ 182 18 1835 1S
« BE 2+ 182 1S 1545 1S
+ BE 2+ 182 18§ 1858 15
# BE 2+ 152 18 1S6S 15
# BE 2+ 182 18 1S2P 1P
# BE 2+ 182 1S 1S2p 1P
# BE 2+ 152 1§ 1S2pP 1P
# BE 2+ 152 1S 1S2p 1P
# BE 2+ 152 15 1S2P 3P
* BE 2+ 152 18 1S3P 1P
# BE 2+ 152 1§ 1S4P 1P
# BE 2+ 152 18 1S5P 1P
#* BE 2+ 182 1S 1S6P 1P
# BE 2+ 1528 1§ 1535 1S
# BE 2+ 1825 18 15845 1S
# BE 2+ 1825 1S 1855 18
# BE 2+ 1525 1S 1S6S 1S
& BE 2+ 182S 1S 1S2p 1P
+ BE 2+ 1525 18 182p 1P
# BE 2+ 1828 1S 1S3P 1P
« BE 2+ 1828 1S 1S3pP 1P
¢« BE 2+ 1828 1S 1S4P 1P
# BE 2+ 182S 1§ 1S4P 1P
# BE 2+ 1s2s 18 185P 1P
# BE 2+ 1525 1S 1S5p 1P
# BE 2+ 1828 1§ 1S6P 1P
# BE 2+ 1828 1S 156P 1P
* BE 2+ 1528 3S 1538 3S
# BE 2+ 1825 35 1545 35
# BE 2+ 1525 3§ 1555 38
# BE 2+ 1825 3S 1S6S 3S
# BE 2+ 1525 38 1S2p 3P
+ BE 2+ 1828 328 152p 3P
# BE 2+ 13525 3S 1S3p 3P
# BE 2+ 182S 3§ 1S3p 3P
# BE 2+ 152s 35 1S4P 3P
# BE 2+ 1S2S 38 1S4P 3P
% BE 2+ 1525 3S 1S5P 3P
* BE 2+ 1525 38 1S5P 3P
# BE 2+ 1525 3S 1SeP 3P
# BE 2+ 1828 3S 1Sep 3P
# BE + 28 3s

# BE + 28 4S

#« BE + 2S 4S

+ BE + 2S 58

# BE + 2s 58

# BE + 2s 6S

# BE + 2S 6S

# BE + 2S 7S

# BE + 28 . 2P

* BE + 28 2P

# BE + 258 2P

# BE + 25 2P

# BE ¢ 28 2P

# BE + 28 2P

# BE + 28 2P

# BE + 2S 2P

# BE + 2S 2P

# BE + 258 2P

# BE + 2s 2P

# BE + 28 2P

# BE + 28 2P

# BE + 2S 2P

* BE + 28 2P

# BE + 28 2P

# BE + 2s 2P

# BE + 28 2P

# BE + 25 2P

# BE + 25 2P

# BE + 28 2P

« BE + 2s 2P

# BE + 25 3p

* BE + 28 3P

# BE + 28 3P

# BE + 28 3P

+ BE + 28 3P

# BE + 25 4P

# BE + 2S 4P

# BE + 28 5P

# BE + 28 5P

+ BE + 2S 6P

#

*

QTSI E 00 00 3 A I L A S R S R I I S SRR NI 1 4 B SR IR TR T 000 20 020 28 BT AL I 3 00 e 2 A I SRR B G 4 S RS S P I

NUMBER E.

21420

X XK XK XX

=142
w142
=142
=142
=1,0

=1,0

=1,0

=1,0

=1,0

=[NF

=1,0

=|NF

=1.0

= NF

=1,0

=[NF

=1,0

s NF

=1.0

=1,0

=1,0

=1,0

=1,0

=[NF

=1,0

= [NF

=1,0

=INF

=1,0

=INF

=1,0

=[NF

=143
=143
=1,0

=143,
=1,0

=143
=1,0

2143
2] -

=]
=1
=]
=]
=]
®] -

21,0

=1,0

=1,0

=1,0

2] -

8] -

EV=4,08
EV=4,08
EV=4,08
EV=4,08
EV=4,08
EV=4,08
EV=4,08
EV=4,08
RY=2454
n] -

al

=] -

22 IO XK X I DI I I DI DR I I IO KK DI M XK I I I DI K IR XK I X I I X XK KK XK XK

=1

=1

=] -
=1.,0
=] =
=1.,0
=] -
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2K XXX KX X

— 5€) —

3

3
3
3
3

5
5

5
5
5

8
8

8
1
1
3
8
8
1

1
1

0
4]

[¢]
4]
0

ENERGY RANGE

RY=10 = 25
RY=10 = 25
RY=10 = 25
=1.,0 ~ 10.0
=142434¢INF
uls243¢INF
®142430INF
=142434INF

=1.0 = 10.0
RY=10 - 25
RY=10 - 25
RY=10 « 25

INF
INF
INF
INF
8.0

8.0
8,0
8,0
8.0
INF
INF
INF

INF
8,0

™
-

990.0
990.0
990.0
990,0
95.2

108,8
108.8
108,8

DATA

METHOD

8
oV
oW
cpPco
cBl
csl
Bl
8l
cBl
OWPO! |
B
DW
Dw
8l
8l
8l
Bl
8l
cal
81
8l
Bl
B
cBl
B
Bl
8
Bl
8
sl
B
Bl
Bl
cBl
8!
Bl
B
Bl
B
Bl
]
Bl
8
8l
B
cal
8l
cal
Bl
Bl
Bl
sl
cBl
Bl
CBI|
Bl
cB'I1
Bl
call
ca!
scal
SCBI
cBl
CBIl
B

B
8l
cB11
CBOl
CBO1 1
cc
UDWPOI I
CBIl
cBOI1
cc

Bl
csll
cB!*
8
cB
cBl
Bl
cBl
CcBl
cBl

YEAR

REF.

1520
1520
1520
1820
1110
1110
1110
1110
1110
1510
1520
1520
1520
1110
1110
1110
1110
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
381
381
%60
381
960
381
960
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230
230
230
230
360
360
360
640
640
640
640
1120
1120
1430
1430
1430
1430
1430
1600
1600
1600
1650
360
360
360
1120
1120
360
960
360
960
360

#®
3
*
*
*
*
*
*
*
»*
*
*
»
+*
#
*
*
*
*
*
*
*
+
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*
*
*
*
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*
*
*
#*
*
*
*
*
*
*
*
®
L
*
*
“
*
*
#*
*
*
#*
*
»
%
*
*
#
*
*
*
*
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*
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*
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®
+*
L
L d
*
L
L
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L
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# [ON TRANSITION NUMBER E. ENERGY RANGE DATA METHOD YEAR  REF. n
* *
# BE + 28 6P 3 X =1,0 OMEGA  CB! 72 = 960 «
« BE + 25 K 3 X =1 « 10 OMEGA  CB! 66 = 360 »
+ BE + 25 3D 3 X =143.45 OMEGA  CBI! 66 = 381 «
# BE + 2s 4D 3 X =14345 OMEGA  CBI 66 = 381 *
# BE + 2S 4D 3 X =1.,0 OMEGA (Bl 72 - 960 #
+ BE + 258 5D 3 X =14345% OMEGA (81 66 = 381 o«
+ BE + 25 5D 3 X =1.0 OMEGA  CBI 72 = 960
# BE + 25 6D 3 X 214345 OMEGA  CB! 66 = 381 »
# BE + 25 6D 3 X =1,0 OMEGA (B! 72 = 960
* BE + 2s 70 3 X =143+5 OMEGA (B! 66 - 381 =
+ BE + 25 6F 3 X =1,042.,0+3.,0 OMEGA (B! 72 = 960 »
# BE + 2S SF 3 X =1,002.04+3.,0 OMEGA  CBI 72 = 960 »
# BE + 2S 4F 3 X =1,042,0+3,0 OMEGA (Bl 72 =~ 960 =
« BE + 2P 38 3 X =1,041:5+2,0 OMEGA  CBI 0 = 720 =
&« BE + 2p 4S 3 X =1,001.54240 OMEGA  CBI 70 = 720 «
%« BE + 2P 18 3 X =1,00145+2.0 OMEGA  (CB! 70 = 720 »
+ BE + 2P 3P 3 X =1,001,542,0 OMEGA  CBI 0 - 720 =
* BE + 2P 4P 3 X =1,001,542,0 OMEGA (Bl 70 ~ 720 =«
# BE + 2P ki 3 X =21,041,5:2,0 OMEGA  CBI 70 = 720 @
+ BE + 2P 3D 3 X =1,0+1.54240 OMEGA  (CBI 70 = 720 »
# BE + 2P 4D 3 X ®1,041,5+2.Q OMEGA (Bl 70 = 720 o«
# BE + 2P 10 3 X ®=1,001,542.0 OMEGA  CBl 70 -~ 720 o«
#« B 3+ 182 1S 1528 1S 2 X =1,0 - 10.0 cs OWPOL | 77 = 1510 =
« B 3+ 152 1S 1528 1S 2 RY=1., - 50 cs B 77 = 1520 «
« B 3+ 1s2 1S 152s 1S 2 RY=1+ = 50 cs OwW 77 = 1520 =
# B 3+ 12 1S 152s 3S 2 RY=18.427.50 cs Dw 77 = 1520
* B 3+ 182 1S * 152S 3S 2 X =1,0 - 10,0 s CPCO 78 - 1820 «
® B 3+ 182 1S 1S2p 1P 2 X =1,0 - 10.0 cs DWPOI! 77 = 1510 ®
# B 3+ 182 1S 152pP 1P 2 RY=184274+50 cs [a:) 771 = 1520 =
# B 3+ 182 15 152p 1P 2 RY=18427450 Ccs Dw 77 = 1520 =
« B 3+ 182 1S 1S2pP 3P 2 RY=184274+50 cs bv 77 = 1520
® B <+ 252 1S 282p 1P 4  RY=0,471+14241 OMEGA CC 70 = 830 =
« B + 282 1S 252p 3P 4  RY=0,47141+241 OMEGA  CC 70 = 830 »
« B + 252P 3P0 252pP P2 4 X =1,0 OMEGA CB 68 = 590 »
« B + 252P 3P0 2S2P 3P2 4 X =1,0 OMEGA  Dw 68 = 590 @
# C 5+ 1s 25 1 K =0,8672 - 3,0 (&) 8 66 = 240 #
« C 5+ 1s 25 i X =1,0 cs B 71 - 890
* C 5+ 1s 28 I X =1,0 - 10.0 s [4:) 76 = 1320 &
# C 5+ 1s 28 1 X =1,0 - 10.0 cs CBOl 76 = 1320 #
# C 5+ 1s 28 1 X =1,01 = 20,0 OMEGA (Bl 77 = 1400 &
*« C 5+ 1S 25 1 X =1,01 - 20.0 OMEGA  CBOI 77 = 1400 #
* C 5+ 15 258 1 X =1,0 = 4,0 OMEGA  CC 77 = 1500 #
# C 5+ 15 25 1 X =1,0 - 4,0 OMEGA  Dw 77 - 1500 #
« C 5+ 1S 28 1 X =1,0 = 26.67 cs DWPOI | 77 - 1510 =
« C 5+ 1s 25 1 X =1,0 = 26.67 OMEGA  DW 77 = 1530 »
* C 5+ 1S 25 1 X =1.0 - 1,1 OMEGA  CC 78 = 1670 =«
# C 5+ 1s 258 1 X =1 =10 cs cB 78 = 1730 =
* C 5+ is 3s 1 K 20,9487 = 3.0 cs B 66 = 240 »
« C 5+ 1s 3S 1 X =1,0 cs cB8 71 = 890 #
# C 5+ 1s 35 1 A =1,01 = 20,0 OMEGA (Bl 77 = 1400 #
« C 5+ 1S 38 1 X =1,01 - 20,0 OMEGA  CBOI 77 = 1400
* C 5+ 15 435 1 X =1,01 - 20,0 OMEGA  CBOI 7T - 1400 «
« C 5+ 18 2P 1 X =1,0 cs cB 71 -~ 890 «
® C 5+ 18 2P 1 X =1,01 = 20.0 OMEGA (Bl 17 < 1400
* C 5+ 18 2P 1 X =1,01 = 20,0 OMEGA  CBOI 77 = 1400 «
* C 5+ 1s 2P 1 X =1,07 - 2.78 OMEGA CC 77 = 1400
# C 5+ 1s 2P 1 X =1,0 = 4,0 OMEGA  CC 77 = 1500 #
# C 5+ 1s 2P 1 X =1,0 - 4,0 OMEGA  DW 77 = 1500 =
# C 5+ 1s 2P 1 X =1,0 = 26.67 cs DwPO11 77 = 1510 =
® C 5+ 18 2P 1 X=1,0 - 1,1 OMEGA  CC 78 = 1670 &
# C 5+ 18 2P 1 X =1 - 10 cs cB 78 - 1730 #
2 C 5+ 1s 3P 1 X =1,0 cs cB 70 - 890 =
# C 5+ 18 3P 1 X =1,01 = 20,¢ OMEGA  (BI 77 = 1400 =
# C 5+ 1s kld 1 X =1.,01 = 20.0 OMEGA  CBOI! 77 = 1400 =
*« C 5+ 15 4P 1 X =1,01 = 20,0 OMEGA  CBO! 77 = 1400 =
# C 5+ 18 5P 1 X =1,01 - 20,0 OMEGA  CBOI 77 - 1400 =
* C 5+ 18 3D 1 X =1,0 cs cB 71 = 890 =
# L 5+ 1s 3D 1 X =1,01 - 20,0 OMEGA  CBO! 77 = 1400 =
# C 5+ 1s 3D 1 X =1,01 - 20.0 OMEGA (B! 77 = 1400 =
# C 5+ 25 3s 1 X =1.0 cs cB 71 = 890 =
# C 5+ 25 3P 1 X =1 - 7,76 cs Dw 61 - 160
# C 5+ 28 3P 1 X =1 - 7.76 cs B 6L = 160
 C 5+ 25 3P 1 X =1.0 cs cB8 71 - 890
# C 5+ 2s 3D 1 X =1.0 cs cB 71 = 890 =
¢ C 5+ 2P 3s 1 x =1.0 cs c8 7L - 890 =«
# C 5+ 2P 3P 1 X =1,0 cs -] 71 - 890 #
® C 5+ 2P 3D 1 X =1,0 s cB 71 - 890 #
# C 4+ 182 1S 1s2s 1S 2 AU=12,5415420 OMEGA  Dw 77 = 1380 =
# C 4+ 152 1S 152s 1S 2  AU=12,5415+20 OMEGA  CC 77 = 1380
# C 4+ 152 1S 1S82S 1S 2 X =1,01 - 100.0 OMEGA cBl 7T - 1400 *
# C 4+ 182 1S 1528 1S 2 X =1,01 -~ 100.0 OMEGA  CBOI 77 = 1400 o
# C 4+ 182 1S 1528 1S 2 X =1,01 = 25.0 OMEGA CC 77 - 1400 -
# C 4+ 152 1S 1S2s 1S 2 X =1,0 - 10.0 s DWPOI | 77 = 1510 #
# C 4+ 182 1S 1528 1S 2 RY=25 = 100 cs ca 77 = 1520 =
# C 4+ 182 15 1528 1S 2 RY=25 « 100 cs DW 77 =~ 1520 *
+ *
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*

# JON,

*

#« C 4+ 152
# C 4+ 1s2
# C 4+ 182
&« C 4+ 182
# C 4+ 182
# C 4+ 182
# C 4+ 182
# C A4+ 152
* C 4+ 152
* C 4+ 182
# C 4+ 182
# C G+ 182
* C 4+ 152
*® C 4+ 152
# C 4+ 152
# C 4+ 182
* C 4+ 152
# C 4+ 1s2
# C 4+ 152
# C 4+ 1s2
# C 4+ 182
* C 4+ 182
& C b4e 152
# C 4+ 1828
# C 4+ 1828
* C 4+ 1528
# C 4+ 152S
# C A4+ 152S
* C 4+ 1828
* C 4+ 1s82s8
* C 4+ 1528
® C 4+ 1s2S
# C 4+ 1528
# C 4+ 1528
* C 4+ 1s2s
® C 4+ 1828
*® C 4+ 1828
# C 4+ 1528
# C 4+ 152P
# C 4+ 1s2P
# C 3 28

* C 3+ 25

# C 3+ 258

« C 3+ 2S

# C 3+ 25

#® C 3+ 2S

# C 3+ 28

« C 3+ 2S5

# C 3+ 28

# C I+ 28

# C 3+ 25

# C 3+ 2s

# C 3+ 25
* C 3+ 25

# C 3+ 2S

# C 3+ 2S
*« C 3¢ 2S

* C 3+ 28

# C 3+ 28

# C 3+ 2S

# C 3 28

# C 3+ 258

« C 3+ 28
« C 3+ 2s

# C 3+ 2S

# C 3+ 28
# C 3+ 25
# C 3+ 2S

* C 3+ 28

* C 3+ 28

# C 3+ 25
# C 3¢ 2S5

* C 3¢ 2S
*® C 3+ 25

# C 3+ 28

# C 3+ 2S

# C 3¢ 2P
# C 3+ 2P
#* C 3¢ 2P

*® C 3+ 152
# C 3+ 152
# C 3+ 182
# C 3+ 152
# C 3+ 152
# C 3¢ 1s2
#

L 3

2S
2S
25
28
28
2s

TRANSITION

15828 3S
182s 38
1828 3s
1828 38
1s2s 38
1525 3s
1528 35
1528 35
152P 1P
1S2pP 1P
1S2P 1P
1S2pP 1P
1S2pP 1P
1S2P 1P
182pP 1P
1S2pP 1P
1S2pP 1P
152P 3P
152pP 3P
1s2p 3P
1S2p 3P
1S2pP 3P
1S3P 1P
1S2p 1P

1s2s2

182S2P 4P
1525(1S)2P 2P
1525(3s)2P 2P
182s82P 2P
15252P 2P

NUMBER E.

WRLUVLLVWLLLLVLLLLLLVLVLLLLVLLLLOLLLLVLLLLVLLPLWVOLLLVLOUWLOLWRNRNRNAOANPRDORRNONONNNNNNOVNNDRDDNNONDNONNNNNONDNDNONNNNDN

ENERGY RANGE DATA
X =1,04 = 47.0 cs
X =1.,06 = 47,0 cs
AU=12,5+15+20 OMEGA
AU=12,54¢15420 OMEGA
X =1.01 - 25,0 OMEGA
X =1,03 = 5,51 OMEGA
RY=25 = 100 s
X =1,0 = 10,0 cs
EV=307.8 ~ 20000 cs
AU=12,5¢15+20 OMEGA
AU=12,5415+20 OMEGA
X =1,01 = 25,0 OMEGA
X =1.,01 - 25,0 OMEGA
X =1,00 = 4.47 OMEGA
X =1,0 = 10.0 cs
RY=25 ~ 100 cs
RY=25 = 100 Ccs
AU=12,54¢15420 OMEGA
AU=12,5415420 OMEGA
X =1,01 = 25.0 OMEGA
X =1.,01 = 4,51 OMEGA
RY=25 -~ 100 ‘cs
Ev=354,4 = 20000 cs
X =1,01 = 1000.0 OMEGA
X =1,01 - 1000.,0 OMEGA
X =1,43 = 309,95 OMEGA
X =34,6 = T486,52 OMEGA
X =1 = 7,76 s
X =1 = 7,76 cs
X =1,01 = 250,0 OMEGA
X =1,96 = 209,96 OMEGA
X =1,01 - 1729.0 OMEGA
X =1,17 = 125,41 OMEGA
EvV=5,4 = 1000 cs
X =1,01 = 1000.0 OMEGA
X =1,01 = 1000,0 OMEGA
X =1,89 = 252,85 OMEGA
EV=54,5 = 2000 cs
EV=47,7 = 2000 cs
X =1,46 = 323,29 OMEGA
X =1,01 - 100,0 OMEGA
X =1,01 - 100,0 OMEGA
RY=2,752 = 16.0 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1 -~ 6 OMEGA
X =1 - 6 OMVEA
X =1 = § OMEGA
X =1 =« 6 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1,01 - 400,0 OMEGA
X =1,01 = 400.0 OMEGA
X =1,01 = 27,01 OMEGA
RY=0,8 - 16.0 cs
RY=1.,4 - 2,6 s
RY=0,592 = 16.0 OMEGA
K =2,5 = 18 s
X =1,01 - 100,0 - OMEGA
X =1,01 - 100.0 OMEGA
RY=2,910 - 16.0 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1,01 - 100,0 OMEGA
X =1,01 - 100,0 OMEGA
RY=2,951 - 16,0 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1,0 OMEGA
X =1,002,043,0 OMEGA
X =1,0+42.,043.0 OMEGA
X =1,042.043,0 OMEGA
RY=2,160 = 16.0 OMEGA
RY=2,318 - 16,00 OMEGA
RY=2,359 = 16.0 OMEGA
X =1,01 = 25,0 OMEGA
X =1,01 - 25,0 OMEGA
X =1,01 = 25,0 OMEGA
X =1,01 - 25,0 OMEGA
X =1,01 = 25,0 OMEGA
X =1,01 ~ 25.0 OMEGA

— 6]_ —

METHOD

OF
801
oW
cC
cBO!
cC
Ow
CPCO
CcB
Dw

YEAR

67
67
17
17
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REF .,

480

480
1380
1380
1400
1400
1520
1820
1321
1380
1380
1400
1400
1400
1510
1520
1520
1380
1380
1400
1400
1520
1321
1400
1400
1400
1400

160

160
1400
1400
1400
1400
1321
1400
1400
1400
1321
1321
1400
1400
1400
1560

960

960

960

230

230

230

230

640

640

640

640
1400
1400
1400
1411
1540
1560
1580
1400
1400
1560

960

960

960
1400
1400
1360

960

960

960

960

960

960
1560
1560
1560
1400
1400
1400
1400
1400
1400
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@ *
« [ON TRANSITION NUMBER E. ENERGY RANGE DATA METHOD YEAR REF, @
* *
® C 2+ 252 1S 2S2P 1P 4 RY=0,951 = 1,551 OMEGA CC 70 = 830 L
# C 2+ 252 1S 2S2pP 1P 4 E =2.042,5 OMEGA bW 12 = 910 »
# C 2+ 282 1S 252P 1P 4 E =2.042.¢ OMEGA cc 72 = 910 *
* C 2+ 252 1S 252p 1P 4 RY=1,186 = 2.486 OMEGA Dw T2 - 951 «
# C 2+ 2582 1S 252p 1P 4 RY=1,186 OMEGA cC 72 - 951 «
# C 2+ 252 1S 2S2P 1P 4 RY=®1,5¢2.042,5 OMEGA Dw 73 = 991 *
# C 2+ 282 15 252P 1P 4 RY=1,542.042,5 OMEGA  CC 73 - 991 -
# C 2+ 252 1S 252P 1P 4 EV=12,98 = 4000 cs cB8 77T - 1390 *
« C 2+ 282 1S 252P 1P 4 X =1,01 - 300,0 OMEGA cBll 77T = 1400 *
¢ C 2+ 252 1S 2S2P 1P 4 X =1,01 - 300,0 OMEGA CBOI1 17 = 1400 »
¢ C 2+ 252 1S 252P 1P 4 X =1,51 = 26.12 OMEGA cC 77 = 1400 *
* C 2+ 282 1S 252pP 1P 4 RY=0,94 = 10.0 OMEGA R=MAT 77 - 1420 *
# C 2+ 282 1S 252P 3P & X =1,0 - 4.0 cs €801 67 = 480 -
# C 2+ 252 1§ 252p 2P 4 X =1,0 - 4,0 cs OF 67 - 480 -
# C 2+ 252 1S 252pP 3P 4 RY=0,950 = 1,550 OMEGA cC 70 = 830 *
# C 2+ 282 1S 252P 3P 4 E =2,042.5 OMEGA Dw 72 -~ 910 -
# C 2+ 252 1S 252p 3P 4 E =2,042,5 OMEGA cC 12 - 910 -
« C 2+ 282 1S 282pP 3P 4 RY=1.,186 = 2,486 OMEGA Dw 72 = 951 »
# C 2+ 252 1§ 2S2pP 3P 4 RY=1,186 OMEGA cc 72 = 951 L]
® C 2+ 282 1S 252p 3P 4 RY=0,56 ~ 2.2 OMEGA Dw 73 - 990 »
# C 2+ 252 1S 2S52p 3P 4 RY=1,542.,0+2,5 OMEGA Ow 73 - 991 -
« C 2+ 252 1S 2S2P 3P 4 RY=1,542.042.5 OMEGA  CC 73 = 991 L
# C 2+ 282 1S 252p 3P 4 X =1,01 - 600,0 OMEGA CBOI1l 77 = 1400 *
w C 2+ 252 1§ 252p 3P 4 X =1,01 = 57,49 OMEGA cc 77 = 1400 @
# C 2+ 252 18 252P 3P 4 RY=0.48 = 12,0 OMEGA R=MAT 77 = 1420 “
# C 2+ 282 1S 2P2 1S 4 E =2.0+2.5 OMEGA [« 72 - 910 *
# C 2+ 252 15 ‘2P2 1S 4 E =2.04¢2.5 OMEGA Dw 72 - 910 *
* C 2+ 252 1S 2P2 1S 4 RY=2,486 OMEGA Dw 72 = 951 “
# C 2¢ 252 15 2P2 1S 4 RY-1-502.0.§.5 OMEGA DwW 73 - 991 #*
* C 2+ 252 1S 2P2 1§ 4 RY=1.5+2,042,5 OMEGA cC 73 - 991 *
« C 2+ 252 1S 2P2 3P 4 E =2,042.5 OMEGA cc 72 - 910 *
* C 2+ 252 1S 2P2 3P 4 E =2,042,5 OMEGA Dw 72 - 910 ®
# C 2+ 252 1S 2P2 3P 4 RY=1,186 = 2.486 OMEGA Dw 72 - 951 *
* C 2+ 282 1S 2P2 3P 4 RY®1.542,042,5 OMEGA Dw 73 - 991 *
# C 2+ 252 15 2P2 3P 4 RY®1,542.042.5 OMEGA ccC 73 = 991 «
# C 2+ 252 1S 2P2 3P 4 X =1,18 = 20,59 OMEGA cC 77 = 1400 *
# C 2+ 252 1S 2P2 1D 4 E =2,0¢245 OMEGA Dw 72 - 910 *
« C 2+ 252 1S 2P2 1D 4 E #2,04245 OMEGA cc 72 - 910 L
# C 2+ 252 1S 2P2 1D 4 RY=1,4864+2,486 OMEGA Dw 72 - 951 @
* C 2+ 252 1S 2P2 1D & RY=1,542:002,5 OMEGA DwW 73 = 991 L]
* C 2+ 252 1S 2P2 1D 4 RY=1,542,042.5 OMEGA cc 73 - 991 *
# C 2+ 252 1S 253S 1S 4 X =1,01 - 150,0 OMEGA CBOIl1I 77 = 1400 ®
# C 2+ 252 1S 2535 3S 4 X =1,01 ~ 150,0 OMEGA CBOI1 77 - 1400 *
# C 2+ 252 1S 253P 1P 4 X =1.01 - 150,0 OMEGA CBOIl 77 = 1400 *
* C 2+ 252 1S 253p 3P 4 X =1,01 - 150,0 OMEGA CBl11 7T - 1a00 «
 C 2+ 252 1S 2S3P 3P 4 X =1,01 - 150,0 OMEGA  CBOII 7T - 1400 *
« C 2+ 252 1§ 283D 1D 4 X =1,01 - 150,0 OMEGA CBOL1 77T - 1400 #
# C 2+ 252 1§ 283D 3D 4 X =1,01 - 150.,0 OMEGA CBOI1 77 = 1400 #*
« C 2+ 2s2P 1P 2P2 1S 4 RY=2,486 OMEGA Dw 72 = 951 ®
# C 2+ 252P 1P 2P2 3P 4 RY=1,48642,486 OMEGA Dw 12 - 951 *
# C 2+ 252P 1P 2p2 3P 4 X =1,89 =~ 33.69 OMEGA ccC 77T = 1400 -
# C 2+ 252P 1P 2P2 1D 4 RY=®1,48642,486 OMEGA Dw 72 - 951 &
« C 2+ 252P 1P 2P2 1D 4 X =1,42 = 25,40 OMEGA cC 77 = 1400 »
# C 2+ 2S82P 3P 2S2pP 1P 4 RY=1,186 = 2,486 OMEGA Dw 72 - 951 *
# C 2+ 252P 3P . 252P 1P 4 X =1,93 - 17.58 OMEGA cc 77 = 1400 *
« C 2+ 252P 3P ! 2P2 15 4 RY=2,486 OMEGA DwW 72 - 951 #
# C 2+ 252P 3P 2P2 3P 4 RY=1,48642,486 OMEGA DW 72 - 951 *
#« C 2+ 2S2P 3P 2P2 3P 4 X =1,29 - 11.78 OMEGA ccC 77 =~ 1400 ®
« C 2+ 252P 3P 2P2 1D 4 RY=1,4864+2,486 OMEGA Dw 72 - 951 *
® C 2+ 252P 3P 2pP2 1D 4 X =1,17 = 10.64 OMEGA ccC 77 - 1400 *
# C 2+ 2P2 3P 2P2 1S 4 RY=2,486 OMEGA DwW 72 - 951 L
# C 2+ 2P2 3P 2P2 1D 4 RY=1,48642.486 OMEGA Dw 72 = 951 «
# C 2+ 2P2 3P 2P2 1D 4 X »2,72 - 100.09 OMEGA cc 77 = 1400 «
# C 2+ 2P2 1D 2P2 1S 4 RY=2,486 OMEGA Dw 72 - 951 »
# C 2+ 252 180 252p 1P1 4 RY=1,186 = 2,486 OMEGA Dw 72 - 951 »
# C 2+ 252 180 252p 3P0 4 RY=1,186 = 2,486 OMEGA DwW 72 = 951 *
# C 2+ 252 1s0 252p 3P1 4 RY=1,186 = 2.486 OMEGA Dw 72 = 951 *
# C 2+ 252 150 252p 3P2 4 RY=1,186 = 2.486 OMEGA Dw 72 = 951 *
# C 2+ 252 1S0 2P2 150 &4 RY=2,486 OMEGA Dw 72 - 951 *
# C 2+ 252 180 2P2 3P0 4 RY=1,4864+2.486 OMEGA Dw 72 - 951 *
#« C 2+ 252 1s0 2P2 3P1 4 RY=1,486+2,486 OMEGA Dw 12 - 951 *
« C 2+ 252 10 2P2 3P2 4 RY=1,4864+2,486 OMEGA Dw 72 - 951 »
#® C 2+ 252 180 2P2 1D2 4 RY=1,486+2,486 OMEGA Dw 72 - 951 »
* C 2+ 252P 1P1 2P2 1S0 4 RY=2,436 OMEGA Dw 72 = 951 -
# C 2+ 2S2P 1P1 2P2 3P0 4 RY=1,48¢42,486 OMEGA Dw 72 - 951 »
# C 2+ 252P 1P1 2P2 3P1 4 RY=1,48642,486 OMEGA Dw 72 - 951 L3
# C 2+ 2S2P 1P1 2P2 3P2 4 RY=®1,4864+2.486 OMEGA DwW 72 - 951 »
# C 2+ 2S2P 1P1 2P2 102 4 RY"1.48642,486 OMEGA Dw 72 - 951 -
# C 2+ 2S2P 3P0 2S2P 1P1 4 RY=1,186 = 2.486 OMEGA  Dw 72 - 951 *
¢ C 2+ 252P 3P0 252p 3P1 4 RY=1,186 = 2,486 OMEGA DW 72 - 951 2
& C 2+ 252P 3P0 252p 3P2 4 X =1,0 OMEGA cB 68 = 590 )
® C 2+ 252P 3P0 252P 3P2 4 X =1.0 OMEGA bW 68 = 590 -
# C 2+ 282P 3P0 252pP 3P2 4 RY=1,186 ~ 2.486 OMEGA Dw 72 - 951 L3
® C 2+ 252P 3P0 2P2 1S0 4 RY=2,486 OMEGA bW 72 - 951 *
# C 2+ 252P 3P0 2P2 3P0 4 RY=1,48642,486 OMEGA Dw 72 - 951- =
* L 4
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+ JON TRANSITION

*

® C 2+ 2S2P 3PO 2P2 3P1

* C 2+ 2S2P 3PQ 2P2 3P2

& C 2+ 252P 3P0 2P2 1D2

# C 2+ 252P 3P1 252P 1P1
» C 2+ 2S2P 3P1 252P J3P2
* C 2+ 2S2P 3P1 2P2 150

# C 2+ 2S2P 3P1 2P2 2P0

# C 2+ 252P 3P1 2P2 3P1

# C 2+ 2S2P 3P1 2P2 3P2

# C 2+ 2S2P 3P1 2P2 1D2

# C 2+ 2S2P 3P2 252P 1P1
« C 2+ 252P 3P2 2P2 1S0

* C 2+ 252P 3P2 2P2 3P0

# C 2+ 2S2P 3P2 2P2 3P1

* C 2+ 2S2P 3P2 2P2 3P2

.« C 2+ 252P 3P2 2P2 1D2

® C 2+ 2P2 3P0 2P2 180

® C 2+ 2P2 3P0 2P2 3P1

*« C 2+ 2P2 3P0 2P2 3P2

* C 2+ 2P2 3P0 2P2 1D2

#®« C 2+ 2P2 3P1 2P2 1S0

* C 2+ 2P2 3P1 2P2 3P2

« C 2+ 2p2 3P1 2P2 1D2

« C 2+ 2P2 3P2 2P2 1S0
« C 2+ 2P2 3P2 2P2 1D2

& C 2+ 2p2 1D2 2P2 1S0

« C + 252 2P 2P 252 3S 25
*« C = 252 2P 2P 252 35 25
®« C + 252 2P 2P 252 3P 2P
*« C + 252 2P 2P 252 3P 2P
® C + 2S2 2P 2P 252 3D 20
# C + 2S2 2P 2P 2S2 3D 20
® C + 252 2P 2P 2S2P2 2§
a C » 252 2P 2P 252P2 2§
# C + 252 2P 2P 252P2 25
* C + 252 2P 2P 252pP2 2P
* C <+ 2S2 2P 2P 252P2 2P
® C + 252 2P 2P 282P2 2P
« C + 252 2P 2P 252P2 4P
# C + 252 2P 2P 252P2 4P
# C + 252 2P 2P 252P2 4P
# C + 252 zP 2P 252P2 2D
* C + 252 2P 2P 252P2 2D
#® C + 252 2P 2P 252P2 2D
# C + 252P2 2§ 252P2 2P
* C + 252P2 4P 282P2 2P
* C + 252P2 4P 252P2 2D
# C + 252P2 4P 252P2 28
*# C + 2S2P2 20 252pP2 2§
* C + 252P2 2D 282pP2 2P
# C + 282 2P 2P1/2 252 2P 2P3/2
® C + 282 2P 2P1/2 252 2P 2P3/2
* C ¥ 252 2P 2P1/2 282 2F 2P3/2
* C + 282 2P 2P1/2 2% P 2P3/2
* C + 252 2P 2P1/2 252 2P 2P3/2
.« C + 252 2P 2P1/2 252 2P 2P3/2
® N 6+ 1s 25

* N 6+ 1s 28

# N 6+ 1S 28

# N 6+ 1s 3Ss

# N 6+ 1S 2P

# N 6+ 1S 2P

® N 6+ 1s 2P

# N 6+ 15 3P

# N 6+ 18 ab

# N 6+ 28 3s

# N 6+ 2s 3P

@ N 6+ 2S 30

* N 6+ 2P 3s

# N 6+ 2P k1

# N 6+ 2P 3D

* N S5+ 1S2 1S 1825 15

*« N 5+ 152 1S 1528 1S

# N 5+ 182 1§ 1828 1S

# N 5+ 182 1S 1528 35S

* N 5+ 182 1S 1825 3S

# N 5+ 182 1S 1S2P 1P

# N 5+ 152 1S 152pP 1P

® N 5+ 1s2 18 1s2p 1P

# N 5+ 152 1S 1s2p 1P

# N 5+ 182 18 1S2pP 3P

# N 5+ 152 1S 1S3pP 1P

# N 5+ 1528 3S 182pP 3P

* N 5+ 1525 3s 183p 3P
# N 5+ 1S2P 3P 1538 3s

*

*

NUMBER E.

[SESENESISESENRCN NN SN CENY SN NS el Sl ol o ol el ol ol Sl Sl S RU BT RC R RC RC R RC R R RE RURU R AT JURY JURE AU AU N R RURT AU RCRURT N3N - P PR N R R R R R X R R - P R . - _F

ENERGY RANGE

RY=1,48642,486
RY=1,48642,486
RY=1.486+2.486
RY=1.,186 = 2,486
RY=1,186 = 2,486
RY=a2,4B6
RY=1,48642,486
RY=1,4864+2,486
RY=1,48642,48¢
RY=1,48642,486
RY=1,186 = 2,486
RY=2,486
RY=1,486+2,486
RY=1,48642.486
RY=1,48642,486
RY=1,4864+2,486
RY=2,486
RY=1,48642,486
RY=1,48642,486
RY=1,48642,486
RY=2,486
RY=1,48642,486
RY=1,48642,486
RY=2,486
RY=1,486+2,486
RY=2,486

X =1,01 - 100,0
*#1.01 - 100,0

X

X »1,01 - 100,0
X =1,01 - 100,0
X =1,01 - 100,0
X =1,01 - 100,0
X =1,01 - 100,0
X =1,01 - 100,0
X =1,26 - 10,54
X =1,01 - 100,0
X =1.01 - 100,0
X =1,08 = 8,97
RY=0,348 = 0,75
X wi,0 = 200

X =1,0 -~ 28.84
X =1,01 - 100,0
X =«1,01 - 100,0
X %1,62 = 13,49
X =1,40 = 115,37
X =1,09 - 25,70
X =2,11 -« 50,03
X =1,39 =« 32,77
X =2,12 - 93,12
X =1,18 = 51,78
X #1.,0

X =1,0

X =1,0

X =1.0
RY%0,0:0,05¢0,10
RY=0,000633 ~ 0,20
X »1,0

X =1,0 = 26,67
X =1 = 10

X =1,0

X =1,0 .
X 31,0 = 26.67
X =1 = 10

X =1,0

X =1,0

X =1.0

X =1,0

X =1,0

X =1,0

X =1.0

X =1,0

X =1,0 = 10.0
RY#236449.75
RY=36449475
RY=36449475

X =1,0 - 10,0
EV=430.5 =~ 20000
X 21,0 =« 10.0
RY=#36449.75
RY=%236449+75
RY=36449.75
EV=497.7 - 20000
EV=6,5 = 1000
EV=T76,8 = 2000
EV=68,6 = 2000

J— 63 —_—

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

Dw
oW
bw
bW
Dw
Dw
Dw
Dw
Dw
Dw
bW
Dw
ow
Dw
oW
Dw
bw
Dw
Dw
Dw
Dw
ow
Dw
Dw
Dw
Dw
cBll
cBoll
CcB1l
CBOI}

YEAR

72
72
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REF,

951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
951
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
920
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
100
590
590
630
710
1451
890
1510
1730
890
890
1510
1730
890
890
890
890
890
890
890
890
1510
1520
1520
1520
1820
1321
1510
1520
1520
1520
1321
1321
1321
1321
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TRANSITION

NUMBER E.

VLWWLLLLVLVLLVLVLLVLLLWLLVLULLVLLLLLULLLRLLVLVLLLLLULVLLODLLLUVULLVULLVLLLLLVLVLLULLLLLVLLLPLLLLLLVLLLVLLLLUWLLLWLWL

ENERGY RANGE

X 214345

RY=5.0 =~ 32.00

RY=6,0 = 16,0

RY=6,0 = 16.0

RY®6,0 = 16.0

RY=6.0

RY=6,0

RY=6.0

RY=64¢8416

RY=648416

X =14345

X =14345

X =1l4345

X =14345

X =1 - 10

X =1 = 10

X 2]l = 3

RY=1,0 =« 32.0

RY=2,25 - 16,0

RY=2,25 = 16.0

RY=2,25 = 16,0

X =1.,0 :

X =1,0

X =1,0

X =1,0

RY=2,2546.0
PARAMETERS

A =] -8

X =] = 8

RY=6,0

RY=0.74 - 5,88

RY=1,0 = 22.4

RY=648416

X =1 - 10

X =1 = 10

X =1 = 3

RY=5,0 - 32,0

RY®6,0 « 16,0

RY#6,0 = 16.0

RY=6,0 = 16,0

RY=6,0
PARAMETERS

RY«6,0

X =1 - 8

X =1 - 8

RY=6,0

RY=4,35 = 34,84

RY=648416

RY=648416

X =1 - 10

X =1 « 10

X =1 = 10

X =] - 10

X =14345

RY=5.0 = 32.0

RY=6,0 = 16,0

RY=6,0 -~ 16.0

RY®6,0 = 16.0

RY=6.0

RY=6.0

RY=6,0

RY=64+8416

RY=648416

X =14345

X =14345

X ®=143¢5

X =143.45

RYa25,0 - 32,0

RY#5,0 = 32.0

EV=1.341.742.6

EV=1,341.712.46

EV=4 - 100

EV=1:341,742.6

RY=s5,0 « 32.0

X ®1.040145+2.0

RY=6,0

RY=648416

RY=648416

X =1,001.542.0

X =1,001+54240

RY=5,0 = 32,0

X 21,0¢1¢542.0

RY=6.0

RY=648416

RY=648416

—_ (34: —

DATA

METHOD

cBl
cBl
Bl
CCNX
cex

cel
CBII
CCNX
cCX
SCBI
SCBI1
cBl
cBll

Dw
CLASSIC
B

CBI1
CCNX
ccx

Dw
CLASSIC
cC

cC
CBI
cBl
(<3}
cBl
Dw
cc
cBll

YEAR
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REF .,

381
430
430
430
430
880
1103
1230
1270
1270
381
381
381
381
360
360
360
430
430
430
430
640
640
640
640
880
1050
1120
1120
1230
1250
1270
1270
360
360
360
430
430
430
430
880
1050
1103
1120
1120
1230
1250
1270
1270
360
360
360
360
381
430
430
430
430
880
1103
1230
1270
1270
38l
381
381
381
430
430
770
770
760
170
430
720
880
1270
1270
720
720
430
720
880
1270
1270
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+ [ON TRANSITION
»

« N 4+ 2P 4P

* N 4+ 2P LA

# N 4+ 2P kD]

# N 4+ 2P 30

® N 4+ 2P 30

#® N 4+ 2P 3D

® N 4+ 2P 3D

# N 4+ 2P 4D

# N 4+ 2P 70

# N 4+ 3P 3D

# N 4+ 5P 5D

* N 4+ 5P 65

# N 4+ 6P 78

# N 4+ 6P 70

* N 4+ 6P 6D

* N 4+ P 70

# N 4+ 70 1F

# N 3+ 252 1S 252P
# N 3+ 252 1S 252pP
# N 3+ 252 15 252pP
# N 3+ 252 1S 252P
# N 3+ 252 18 282P
« N 3+ 252 18 252p
# N 3+ 252 1S 252p
# N 3+ 282 1S 252P
# N 3+ 282 1S 282pP
# N 3+ 282 1S 2S3p
# N 3+ 282 1S 2S3P
* N 3+ 2S3P 1P 253P
# N 3+ 252P 3P0 252P
® N 3+ 282P 3P0 252p
# N 2+ 282 2P 2P 252

# N 2+ 252 2P 2P 252P
# N 2+ 252 2P 2P 252P
# N 2+ 282 2P 2P 252P
# N 2+ 282 2P 2P1/2 252
# N 2+ 252 2P 2P1/2 252
# N2+ 252 2P 2P1/2 252
#« N 2+ 252 2P 2P1/2 252

# N + 2P2 3P 2P2

*« N + 2P2 3P 2P2
# N+ 2P2 3P 2P2

# N + 2P2 3P 2P2

*« N + 2P2 3P 2P2

# N o+ 2P2 3P 2P2

* N + 2P2 3P 2P2

¢« N + 2P2 3P 2P2

# N + 2P2 3P 2P2

® N + 2P2 3P 2P2

# N + 2P2 3P 2P2

# N + 2P2 3P 2P2

# N+ 2P2 3P 2P2

# N + 2P2 3P 2P2

* N + 2P2 3P 2P2

¢ N + 2P2 1D . 2P2

# N + 2P2 1D 2P2

# N 4+ 2P2 1D 2P2

# N + 2P2 1D 2P2

# N + 282 2P2 2S2pP
# N + 252 2P2 3P 252P
# N 4+ 2582 2P2 3P 252P
# N + 2P2 3P0 2P2

# N+ 2P2 3P0 2P2

# N + 2P2 3P0 2P2

* N + 2P2 3P0 2P2

# N+ 2P2 3P0 2P2
# N + 2P2 3P0 2P2
*« N + 2P2 3P1 2P2
# N+ 2P2 3P1 2P2
*« 0 T+ 18 25

# O T+ 1s 25

# O 7+ 1S 25

# O T+ 1s 2S

® O T+ 18 2S

# O T+ 1s 25s

# O 7T+ 1S 28

# 0 71+ 1s 3s

# O T+ 1S 3s

¢« O T+ is 48

« 0 T+ 1s 58

« 0O T+ 1S 65

# O 7+ 1s 28

# 0 T+ 1s 2P

¢« O T+ 15 2P

* 0 T+ 1s 2P

-

*

3P

P2

3pP2

3S 25

2 4P

2 20

2 2D

2P 2P3/2
2P 2P3/2
2P 2P3/2
2P 2P3/2

3
35S
3 3D
3P1
3P1
3P2
3P2
3P2
3P2
3pP2
P2

NUMBER E.
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ENERGY RANGE

X ®1,011.5+2,0
X 21,001,%+2.0
RY=5,0 = 32.0
X 21,001:5+2.0
RY=6,0
RY=648416
RY=648416
X =1,001,5+2,0
X =1,0+1.5+2.0
RY=5,0 = 32,0
EV=1.341,742.46
EV=4 =« 100
EVs4 = 100
EVs4 - 100
EV=1,341.742.6
EV=1,341.742.:6
EV21,341.742.6
RY=1,159 =~ 1,859
RY=1,25 = 4.25
RY=4.045,047.0
PARAMETERS
RY=1,19 = 9.53
EV=16,29 - 4000
RY=1.,159 = 1.859
RY=1,25 = 4.25
RY=4,045.,047,0
PARAMETERS
RY=3,69 - 29,49
RY®4.0+5,047,0
X =1.0
X =1,0
RY=2,02 « 16,13
RY=0,522 = 0.95
PARAMETERS
RY=0,92 = 7,36
X =1,0
X =1,0
X =1,0
RY=0,0+0,05+0,10
X =1,0
RY3=0,040,2+0.4
EV3=0,0 = 10,0
RY=0,0+0.05+0.10
RY=0,3 - 0,8
RY=0,3 = 1,25
X =1,0
X =1,0
RY3=20,040.,240.4%
X =1,0
EV2=0,0 - 10.0
RY=0,0 =~ 0.10
RY=0,12 ~ 0.8
RY=0,13 - 1.25
RY=0,94 -~ 2,00
X =1,0
RY3=0,040,2+0.4
EV3=0,0 - 10,0
RY=0.0+0,05+0.10
RY=0.84 = 6,72
RY=0Q,430 - 0,90
PARAMETERS
X =1.0 :
RY=0,0+0:05+0,10
X =1.,0
X =1,0
X =1.0
RY=0,0+0.054+0,10
X =1,0
RY=0,0+0.05+0,10
X =1.0
X =1,0 = 4,0
X =1
EV=1600~ 16000
=1,0 = 26,67
=1.,0 = 26,67
=] = 30
=1,0
=1,0
=1,0
=1.0
=1,0
=1.0
=1.0
=1.,0
=1

DI M M I DX I XK XK XX
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DATA

OMEGA
OMEGA
cs

OMEGA
OMEGA

cs
OMEGA
OMEGA
G
OMEGA
GAUNT
G
OMEGA
OMEGA
OMEGA
OMEGA
OGMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
cs
CMEGA
OMEGA
OMEGA
OMEGA

G

OMEGA
GAUNT
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OME GA
OMEGA
OMEGA

METHOD

Bl
cBl
cBl
cBl
Dw
cBll
ccC
cal
CcBl
CB1
1P
1P
1P
IP
1P
1P
1P
cC
cc
cc
CLASSIC
W

cc
CLASSIC
Dw

cC
Dw
CB
Dw
cc
CLASSIC
Dw

cc
CLASSIC
cBO
ER+DW
ow

cB
cBO
ER+DW
CBO
ER+Dw
CB
Bl
OF X

1P
DwPOII
Dw
CcR
cp
Bl
c8l
cBl
cBl
cB1
[«:]
cBl
OFX

YEAR

70
70
66
70
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REF .

720
720
430
120
880
1270
1270
720
720
430
770
760
760
760
770
770
770
830
020
1020
1050
1250
1390
830
1020
1020
1050
1250
1020
590
590
1250
1000
1050
1250
590
590
630
710
70
460
670
710
1090
1240
70
390
460
500
670
710
1090
1240
1020
90
460
670
710
1250
1000
1050
630
710
590
590
630
710
630
710
890
1031
1260
1280
1510
1530
1730
890
1031
1031
1031
1031
1032
890
1031
1260

LR R R RS R LR R R R R R SRR R R R R R AR E R R R R R R R R R R R R R R R R R NN EEE N

222 2 22 TR T L2 Al LTI s gttt I I P2 222 AL Ll LR X Lt 2 Y



WA RN R RSB R BB B LB R SRR BB TG RUR BB BB BRGNP R B RRRRRD R RS RDS DO BB R R LS RRDORORRB AR LLRHR NP RRB DL RSB RRRN TR BN

[y
+ [ON

*

« 0 T+ 18

= 0 T+ is

« 0 7T+ 18

# 0 T+ 15

*« 0 7T+ 1S

« 0 7+ 1s

* 0 T+ 18

# 0 7+ 1S

®= 0 T+ 15

« 0 T+ 1S

* O T+ 1S

*« O T+ 1S

. 0 T+ 1s

®« 0 7+ 1s

« O T+ 1S

¢« 0 T+ 1s

« 0 T+ 28

0 T+ 2s

# 0 7+ 28

« 0 7T+ 2P

= 0 T+ 2P

# 0O 7+ 2P

* O 6+ 182
*# 0 6+ 182
# 0 6+ 32
* O 6+ 152
® 0 6+ 182
+ 0 6+ 182
#® 0 6+ is2
* 0O 6+ 152
# 0 6+ 152
# O 6+ 182
* 0 6+ 182
# 0 6+ 182
# 0 6+ 152
* 0 6+ 182
# 0 6+ 152
* O 6+ 1s2
# O 6+ 152
* O 6+ 152
« O 6+ 152
*« 0O 64 182
* O 6+ 152
# O 6+ 182
* 0O 6+ 152
# 0 6+ 152
* 0 6+ 152
* 0 6+ 152
* 0 6+ 1s2
*® 0O 6+ 182
# O 6+ 182
* O 6+ 152
* 0 6+ 1s2
# 0 6+ 182
+ 0 6+ 182
« 0 6+ 1s2
« O 6+ 1s2
» 0 6+ 182
# O 6+ 182
# O 6+ 182
# O 6+ 182
* 0 6+ 1s82s
* O 6+ 1828
# O 6+ 1828
« O 6+ 1528
* O 6+ 1528
#« O 6+ 1528
* O 6+ 1s2s
* 0 6+ 152S
* 0O 6+ 182S
# 0 6+ 1828
#« O 6+ 1s2s
# 0 6+ 1528
# 0 6+ 1S2S
# O 6+ 1S2s
® O 6+ 1828
#« O 6+ 1828
# O 6+ 1828
# O 6+ 182S
# 0O 6+ 182s
« 0O 6+ 1528
*+ 0 6+ 1525
« O 6+ 182S
# O 6+ 1828
= O 6+ 1528
*

*

L]
TRANSITION

1548
1558
156S
1S2pP
152p
1S2p
152pP
1S2pP
1s2p
1s2p
152pP
1s2pP
1S2p
152p
1S2p
183p
153p
1S3p
1S3p
1S4p
1S5p
156P
153D
153D
1S4D
154D
154F
1S4F
1535
184S
1558
1565
152pP
152pP
1s2p
1S3P
1s3p
154p
1S4P
1ssp
155p
156P
156P
1538
1545
1555
1565
152p
1S2p
1s2p
1S2p
1S2pP

NUMBER E.

D3 D DC I I I DI I M I I I I I I I I XKD XK

X

2 D¢ X ¢ XK ¢ X

X
X

X
X

NN NRDRONNNRDRNRODRNNORNRONRORNRNRONNNRNRORNRDNRNNDAONRDRDNRORNRNDRRARARDNNRR ORI NI NN R s 5 8 s 1 e s b S b 8 3 0 b S s

ENERGY RANGE

EV=1600-~ 16000

1,04 = 5,21
51,0 = 26,67
=]l = 30

=1,0
=1,0
=1.0
=1,0
1,0
=1,0
=1,0
=1,0
=1,0
=1.0
=1,0
=1,0
=1,0
=1,0
=1,0
1,0
=1,0
=1,0
=142434INF
=1,01 - 2,02
=1,0 - 10,0

SEoPe PO

e a o ='®

CO000CQO ©O0OOO

RY=50 = 125,2
RY=50 = 125,2

=1,03 - 2,04

RY=50 « 105

=1,0 =« 10,0
w142434INF
=)

=]

w142+34INF
2102430 INF
=142+30¢INF

KT=20 = 350

=142434INF
=) « 10

EV=573,7 = 20000

=1,00 - 2,00
=1.,0 - 10,0

RY=50 = 126,23
RY=50 = 126,32

=1,09 - 43,81
=0,8 - 3,0%#10(6)
=1,0 - 8,0

=]NF

KT=20 = 350
X =1 =« 10

X =1,01 - 2,02
RY=50 « 105
X ®=142¢32INF
X =1
EV=665,2 =~ 20000
X =1

X =142434INF
X ®142434INF
X =142434INF
X =1 = 10

X =1 = 10

X =]

X =1

X =l

X =1

X =1,0 = -INF
X =1,0 - INF
X =1,0 = INF
X =1,0 = INF
X =1,0 - 8.0
X =INF

X =1,31 - 139,56
X =1,0 -~ 8,0
X =INF

X =1,0 - 8,0
X =INF

X =1,0 - 8,0
X =INF

X =1.0 - 8,0
X =[NF

X =1,0 = INF
X =1,0 = INF
X =1,0 = INF
X =1,0 = INF
X

T

X

X

E

V=7,5 « 1000

— 66 —

DATA

cs
OMEGA

METHOD

e
cC
DWPOI 1
cB
B
Bl
Bl
Bl
CB1l
cBl
cB
cal
c8l
cBl
Bl
cBl
(o:)
cB
c8
B

cB

YEAR
76
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REF.

1280
1400
1510
1730

890
1031
1031
1031
1031
1031

890
1031
1031
1031
1031
1031

890

890

890

890

890

890
1110
1400
1510
1520
1520
1400
1520
1820
1110
1260
1260
1110
1110
1110

591
1110
1260
1321
1400
1510
1520
1520

591
1260
1400
1520
1110
1260
1321
1260
1110
1110
1110
1260
1260
1260
1260
1260
1260
1111
111
1111
1111
1111
1111
1400
1111
1111
111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1400

882
1111
1111
1321
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HRBRBRRRBRBRBRBERBRBRERS BB BN R RS BRERBRRRGUR BB RBORDDRFRERRRRER B RS RRERFRBRBB OB AR BB RRO GRS HER DRGSR RGDIEG R LRS00

« [JON

*

* 0 6+ 182§
* 0 6+ 1828
# 0 6+ 1528
% 0 6+ 1525
# O 6+ 1828
*« 0 6+ 15825
* 0 6+ 1828
® 0O 6+ 18258
® O 6+ 15828
* 0 6+ 1825
* 0 6+ 1s2P
# 0O 6+ 1s2pP
« 0 5+ 2S

® 0 5+ 25

® 0 5+ 2S

* 0 S+ 2s

s 0 5+ 2S

« 0 5+ 28

* 0O 5S¢ 2S

* 0 5+ 258
« O 5+ 2s

* 0 5+ 25

* 0O 5S¢ 2S

® O 5¢ 2s

* 0 5+ 2s

# O 5+ 25

* O 5¢ 25

. 0 S+ 2S

* O 5+ 28

® O 5+ 28

# O 5+ 2s

« 0 5+ 2S

« 0 5+ 28

* 0O 5+ 2s

* 0 5e 2S

® O 5+ 28

* 0 5+ 2S

# 0 5+ 2S
* 0 5+ 2S

* 0 5+ 25
* 0 5+ 25

* 0 5+ 2S

« 0 5+ 28

# O 5+ 2P
* 0 4+ 252
# 0 4+ 252
* 0O &4+ 282
# 0 4+ 282
* 0 Qe 2582
® 0 4+ 282
* 0 4+ 2S2
® 0 4+ 252
& 0 4+ 282
® 0 4+ 2582
* 0 4+ 282
* 0 &+ 282
* 0 4+ 252
# 0 4 282
& 0 4+ 252
* 0 4+ 282
*« 0 4+ 282
# 0 4+ 282
*® 0 4+ 282
*® 0 4+ 252
® 0 4+ 252
* 0 4» 282
& 0 6+ 2S2
* 0 4+ 282
“ 0 4+ 282
* 0 4+ 282
* 0 4+ 282
® 0 4+ 282
* 0 4+ 282
* 0 4+ 2S2P
® 0 4 2S2P
* 0 &+ 252P
* 0 4+ 252pP
* 0 4+ 252P
* 0 A4+ 2S2P
® 0 4+ 2S2P
# O 4+ 2S2P
® 0 4+ 2S2P
= 0 4+ 2S2P
® 0 4+ 282P
* 0 4+ 252P
»

BRREBNBBERRBRRBRRDERRRRBRRLBRBRRIRBRSRRCRERIDBDRBRDERRRNBRRBURBEBRRBRRERRBRGHORRRBRRTRGRSDRDUDRRRIR SR SRGR BB

150
1s0
150
1s0
150
150
is0
1S0
150
10
180
3P0
3P0
3P0
3P0
3P0
3P0
3P0
3P0
3P0
3P0
3P0
3P0

TRANSITION

1S2p AP
1S3p 3P
183pP 3P
153p 3P
154P 3P
1S4P 3P
1S5P- 3P
1S5p 3P
1S6P 3P
1S6P 3P

253$ 381
2835 180
2S3pP 1P1
2S3P 3PJ
253D 3DJ
283D 102
252P 3P1
252P 3P2
2S2p 3P2
.2s2p 3P2
252pP 1P1
2P2 3PJ

2P2 1D2

2P2 1S0

2S3s 3s1
253S 1S0
2S3p 1P1
2S3P 3PJ

NUMBER E,

PP PP PR PIP PP PRI LPRPPP PP PR PP PLPPPPPRPLLLLLLLULLLLLLLLLLLLLLLLLLVBLLLVYVVLLNNNNNNNDNDNDNNNDN

ENERGY RANGE
X =1,85 = 73,93

X sINF

EV=102,9 = 2000
X =1,0 - 8,0

X sINF

X =1,0 - 8,0

X =INF

X =1,0 - 8,0

X =INF

X =5,10 = 438,46

EV=93,4 = 2000
X =1 « 1,32

X =1,0

X =1,0

=] -
=1

8] -

2 22 I I XK M X X
L]
fot
oo

.

PARAMETERS

RY=0,88 = 7,06

X =1,02 = 79,26

X =1,0

X =1 = 4
PARAMETERS

RY=6,07 = 97,14

=) -4

=1,0

=1,0

=1,0

=1,0

=1,0

=1,0

=],0¢2,043,0

=1,042,043,0

=1,042,043,0

€ 3 2 X X X 3¢ X M X X

‘PARAMETERS
RY=1,45 - 11,58
X =1 = 10
EV=19,71 = 4000
RY=1,45- 1,8
RY=1,468 = 2,068
RY=0,75 = 1,25
X =1 =« 10
RY=0,75 = 10,0
X =1

X =1
PARAMETERS

RY=5,29 = 42,37

X =}

X =1

X &l = 25

X =1 - 25

RY=1,6 - 8,0

RY=1,6 - 8,0

RY=2,04¢3,048,0

RY®=3,048.0

RY=3,048,0

RY=8,0

RY=8,0

RY=8,0

RY=8,0

RY=8,0

RY=8,0

RY=1,6 = 8,0

X =1,0

X =1,0

RY=1,6 - 8,0

RY=1,6 - 8,0

RY=2,043,048,0

RY=3,048,0

RY=3,048,0

RY=8,0

RY=8,0

RY=8,0

RY=8,0

—_ 67’ —

DATA

OMEGA
OMEGA
OMEGA
Cs

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

(<
[o:3)
B
8
cBl
8
cBl
B

cBl
B
cC

cB
GREEN.F
cBl

CBI

OF X
CLASSIC
oW
OF X
OFX
IP

YEAR

REF,

1400
1111
1111
1321
1111
1111
1111
1111
1111
1111
1400
1321
1190
960
960
960
190
230
230
230
230
270
640
640
640
640
1050
1250
1400
190
270
1050
1250
270
960
960
260
960
960
960
960
960
960
1190
830
1050
1250
1260
1390
1420
8230
990
1260
1420
1260
1260
1050
1250
1260
1260
490
490
1201
1201
1201
1201
1201
1201
1201
1201
1201
1201
1201
1201
390
590
1201
1201
1201
1201
1201
1201
1201
1201
1201
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#
#« JON

#*

# 0 4+ 252P
# O b4« 2S2P
# 0 4+ 252P
# 0 4+ 252P
# 0 4+ 252P
# 0 4+ 2582P
# 0 4+ 252P
* 0O & 252P
® 0 A+ 282P
# 0 A+ 252P
# O 4+ 252P
e 0 4+ 2S52P
# 0 4+ 252P
#+ 0 4+ 252P
* 0 4+ 252P
# O b4+ 2S2P
* 0 4+ 2S2P
+ 0 4+ 252P
# 0 4+ 252P
# 0O 4+ 252P
= 0 4+ 2S2P
*+ O 4+ 2S2P
# O 4+ 252P
# 0 3+ 282

# O 3+ 252

# 0 3+ 252

# 0 3¢ 282

* 0 3+ 252

&« 0 3+ 252

# O 3+ 252P
# O 3+ 252P
# 0 3+ 252P
# O 3+ 252P
# 0 3¢ 252P
# O 3¢ 252P
= 0 3+ 252

#« 0 3+ 282

# 0 3+ 282

# O 3+ 252

# 0 2+ 2P2

+ O 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

« O 2+ 2P2

« 0 2+ 2P2

# O 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

# O 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2pP2

# 0 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

®« 0 2+ 2P2

# 0 2+ 2P2

® O 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

# 0 2+ 282

# 0 2+ 252

* 0 2+ 2582

« 0 2+ 282

# 0O 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

# 0 2+ 2P2

« 0 2+ 2P2

# 0 2+ 2P2

# Q 2+ 2P2

# 0O 2+ 2P2

= 0 2+ 2pP2

¢ 0 2+ 2P2

#+ 0O 2+ 2P2

# 0 2+ 2P2

# 0O 2+ 2P2

# 0 2+ 2P2

# 0 + 2P3

# 0 + 2P3

# 0 + 2P3

a 0 + 2P3

®

«

’
TRANSITION
3P0 253D
3P0 2S3D
3P1 252P
3P1 252pP
3P1 2P2
3P1 2P2
3P1 2P2
3Py 253S
3P1 2538
3Pl 2S3P
3P1 253p
3P 2S3D
3P1 253D
3P2 252P
3P2 2P2
3P2 2P2
3P2 2P2
3P2 283s
3P2 253s
3P2 253pP
3P2 2S3P
P2 253D
P2 253D
2P 2P 252P
2P 2P 252pP
2P 2P 252pP
2P 2P 252P
2P 2P 252p
2P 2P 252P
2 2S 2352p
2 4P 282P
2 4P 252pP
2 4P 282pP
2 2D 2S2P
2 2D 252P
2P 2P1/2 252
2P 2P1/2 282
2P 2P1/72 252
2P 2P1/2 252
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P 2P2
3P . 2P2
3P 2P2
1D 2P2
1D 2P2
1D 2P2
10 2P2
10 2P2
10 2P2
10 2P2
2P2 252P
2P2 3P 2S2P
2P2 3P 252P
2P2 3P 252p
3P0 2P2
3P0 2P2
3P0 2P2
3P0 2P2
3P0 2P2
3P0 2P2
3P0 2P2
3P0 2P2
3P0 2P2
3P0 2P2
3P1 2P2
3P1 2P2
3P1 2P2
3Pl 2P2
4S 2P3
4S 2P3
4S 2P3
4S 2P3

102
3apJ
P2
1P1
3PS
D2
1S0
3Ss1
150
1Pl
3PJ
kDN
102
1P1
3PJ
102
180
3s1
150
iP1
3PJ
30J

2 28

2 2P

2 4P

2 20

2 20

2 20

2 2P

2 25

2 2P

2 2D

2 25

z 2P

apP 2P3/2
2P 2P3/2
2P 2P3/2
2P 2P3/2
1S

1s

3

3 35
3 58
3 3D
3Pl
3P1
3P1
3P1
3P2
P2
3P2
3P2
r2
3P2
P2
P2
3P2
3P2
2P
2P
2P
2P

NUMBER E.

BN RN RN N N 0 e 0 4 A e 0 S N K A6 A0 0 e S e 0 0 e A6 e N e N A e e s T e e O e e O RE RV RURC R RV RV RU RV RV RE RV RV RV U I 0 0 I i N I R R R R o R R R R

ENERGY RANGE

RY=8,0
RY=8,0
RY=1.,6 - 8,0
RY=1,6 ~ 8,0

RY=2,043,048.0
RY=3,04+8.0
RY=3,048.,0
RYt3,048.0
RY=3,048.0
RY=8,0

RY=8,0

RY=8,0

RY=8,0

RY=1.,6 - 8,0
RY=2,043.,0+8,0
RY=3,0+8,0
RY=3,048.0
RY=8,0

RY=8,0

RY=8,0

RY=8,0

RY=8,0

RY=8,0

X =1,16 = 38,66
X =1,02 - 34,16
X =3,01 - 100,32
PARAMETERS
RY=1,16 = 9.25

X 21,49 = 49.54
X =1,21 - 285,94
X =1,26 = 62,28
X =1,04 = 51,29
X =1,96 = 96,88
X =1,73 = 172,59
X =1,08 - 107,86
X =1,0

X =1,0

X =1,0
RY=0,040,05+0,10
X =1,0
RY320,010+2+0,4

RY3=0,0 = 0.20
EV3=0.0 - 10.0
RY=0,0

RY=0,040,05+0,10
RY=0,39 - 0.99

X =1,0

X =1,0
RY3=0,040.240.,4
X =1,0

RY3=0,0 = 0.35

Ev2=0.0 - 10,0

RY=0,0

RY=0,0 - 0,10

RY=0.,2 - 0.7

EV=2,5 = 30.0

X =1,0

RY3=0,0+0.2+0.4

RY3=0,0 - 0.20

EV3=0,0 - 10.0

RY=0,0

RY=0,040.,05+0,10

RY=0,19 = 0.79

RY=1.09 - 8,80

RY=1,85 = 5.00

RY=0,550 = 1.15
PARAMETERS

X =1.0

X =1,0

X =1,0

RY=0,040,05+0,10

=1.0

=1.0

=1,0

=1,0

=1,0

RY=0,040.,05+0,10

X =1,0

X =1,0

X =1,0

RY=20,0+0.05+0,10

X =1,0

RY3=0,0

FV3=0,0 =~ 10.0

RY=0.040.05+2,10

K X XK XK X

J— 62; —

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
GAUNT
G

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

OMEGA
OMEGA
OMEGA
OMEGA
cs

OMEGA
OMEGA

OMEGA
OMEGA
OMEGA
OMEGA
G

cs
OMEGA
GAUNT
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

oW
Dw
DwW
Dw
oW
Dw
Dw
oW
DwW
bW
DW
Dw
Dw
bW
Dw
Dw
ow
Dw
DwW
Dw
ow
Dw
Dw
cC
cc

ccC
CLASSIC

YEAR

REF.

1201
1201
1201
1201
1201
1201
1201
1201
1201
1201
1201
1201
1201
12¢1
1201
1201
1201
1201
1201
1201
1201
1201
1201
1400
1400
1400
1050
1250
1400
1400
1400
1400
1400
1400
1400
590
590
630
710
70
460
660
670
710
710
1140
70
390
460
500
660
670
710
710
1140
1410
90
460
660

630
710

70
540
670
710
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* *
# ION TRANSITION * NUMBER E. ENERGY RANGE DATA METHOD YFAR REF, *»
» *
# 0 + 2P3 4S 2P3 2P 7 RY3=0,0 OMEGA ccC 76 -~ 1311 #
s 0 <+ 2P3 4S 2P3 2D 7 X =1,0 OMEGA  ER 53 = 70 o«
# 0 + 2P3 4% 2P3 2D 7  RY3=0,0 OMEGA  ER+DW 67 = 540 o
* 0 =« 2P3 4S 2P3 2D 7 Ev2=0,0 - 10,0 OMEGA cC 69 = 670 "
# 0 + 2P3 4S 2P3 2D 7 RY=0,0 OMEGA ER+DW 69 - 710 *
*« 0 =+ 2P3 4S 2P3 2D 7 RY=0,0 - 0.10 OMEGA ER+DW 69 =~ 710 »
# 0 2P3 4S 2P3 2D 7 RY3==0,1244 = 0,1 OMEGA CcC 76 - 1311 «
* 0 + 2P3 20 2P3 2P 7 X =1.0 OMEGA Dw 55 = 0 *
* 0 + 2P3 20 2P3 2P 7 RY3=0,0 OMEGA  ER+DW 67 = 540
* 0 + 2P3 2D 2P3 2P 7 EV3=0,0 - 10,0 OMEGA cC 69 - 670 -
* 0 + 2P3 2D 2P3 2P 7 RY=0,0 OMEGA ER+DW 69 = 710 »
« 0 + 2P3 2D 2P3 2P 7 RY=0,0+0.05+0,10 OMEGA ER+DW 69 =~ 710 *
# 0 + 2P3 2D 2P3 2P 7 RY3=0,0 OMEGA  CC 76 - 1311 »
« 0 + 2P3 4S 2P2 3S 4P 7 RY=1,70 -~ 13,50 G DwW 5 = 1250 *
* 0 + 2P3 4S8 2P2 35 4P 7 RY=1,70 -« 13.50 G Dw 75 = 1250 =
» 0 .+ 252 2P3 4S 252P4 4S 7 RY=1,16 - 2.60 cs cC 73 - 1020 »
* 0 + 252 2P3 as 2S2P4 4P 7 PARAMETERS GAUNT  CLASSIC 74 =« 1050 #»
* 0 =+ 252 2P3 48 252P4 4P 7 RY=1,10 = 8.70 G ow 75 = 1250 *
# 0 + 2P3 4S 2P3 2P1/2 7 EP1=0,36878 - +0,1 OMEGA  ER+DW 69 = 690 =
« 0 + - 2P3 4S 2P3 2P3/2 7 EP1=0,36878 = +0,1 OMEGA ER+DW 69 - 690 »
* 0 <+ 2P3 4S 2P3 2D3/2 7 EP1=0,2444 = 0.4688 OMEGA ER+DW 69 = 690 »
# 0 + 2P3 4S 2P3 2D5/2 7  EP1=0,2444 - 0,4688. OMEGA  ER+DW 69 - 690 =
*« 0 + 2P3 2P1/2 2P3 453/2 7 X =1,0 OMEGA  ER 57 = 110 =
.« 0 + 2P3 2P1/2 2P3 2P3/2 7 X =1,0 OMEGA  ER 57 = 110 »
# 0 + 2P3 2P1/2 2P3 2P3/2 7 X =1,0 OMEGA  CB8C 69 = 630 »
. 0 ¢ 2P3 2P1/2 2P3 2P3/2 7 RY=0.0+0.05+0,10 OMEGA  ER+DW 69 = T10 =
¢ 0+ 2P3 2P1/2 2P3 2D3/2 7 X =1,0 OMEGA  ER 57 = 110 =
* 0 + 2P3 2P1/2 2P3 20572 7 X =1,0 OMEGA ER 57 = 110 -
* 0 + 2P3 2P3/2 2P3 48372 7 X =1,0 OMEGA ER 57 = 110 »
® 0 + 2P3 2P3/2 2P3 2D3/2 7 X =1,0 OMEGA  ER 57 = 110 «»
* 0 + 2P3 2P3/2 2P3 2D5/2 7 X =1,0 OMEGA ER 57 = 110 ®
* 0 <+ 2P3 2D1/2 2P3 2P3/2 7 EP1=0,36878 = +0,1 OMEGA ER+DW 69 = 690 »
*« 0 + 2P3 2D3/2 2P3 4S53/2 7 X =1,0 OMEGA  ER 57 = 110 e
. 0 + 2P3 2D3/2 2P3 2P1/2 7 EP1=0,36878 =~ +0.1 OMEGA  ER+DW 69 ~ 690
* 0 + 2P3 2D3/2 2P3 2P1/2 7 RY=0.,040.05+0,10 OMEGA  ER+DW 69 - TI0 #
*» 0 + 2P3 2D3/2 2P3 2P3/2 T EP1=0,36878 - +0,1 OMEGA ER+DW 69 =~ 690 -
« 0 + 2P3 2D3/2 2P3 2P3/2 7 RY=0.040,05+0,10 OMEGA  ER+DW 69 = T10 =
* 0 + 2P3 2D3/2 2P3 2D5/2 7 X =1.0 OMEGA  ER 57 = 110 =
* 0 + 2P3 2D3/2 2P3 2D5/2 7T EP1=0,2444 = 0,4688 OMEGA ER+DW 69 = 690 *
* 0 + 2P3 2D3/2 2P3 2D5/2 7 RY=0,0+0,05+0.10 OMEGA  ER+DW 69 = T10 =
* 0 + 2P3 2D5/2 2P3 4S83/2 7 X =1,0 OMEGA  ER 57 « 110 =«
* 0 + 2P3 2D5/72 2P3 2P1/2 7 EP1=0,36878 = +0.1 OMEGA ER+DW 69 = 690 »
# 0 + 2P3 20572 2P3 2P1/2 7 RY=0,040,05+0,10 OMEGA ER+DW 69 = 710 *
* 0 + 2P3 2D5/2 2P3 2P3/2 7 EP1=0,36878 = +0,1 OMEGA  ER+DW 69 = 690
# 0 + 2P3 2D5/2 2P3 2P3/2 7 RY=0,0+0,05+0,10 OMEGA  ER+DW 69 = T10 =
# 0 + 2P3 2D5/2 2P3 2D3/2 7 RY3=0,0 OMEGA  ER+DW 69 = 680
*« 0 + 2P3 2D5/72 2P3 2D3/2 7 RY3=0,040.,05:0,1 OMEGA cc 76 = 1311 -
s F T+ 1S2 1S 152s 1S 2 X =1,0 - 10,0 cs DWPO1 1 77 = 1510 =
* F T+ 182 1S 15828 1S 2 RY=60.814160 cs cB 77 =~ 1520 »
* F T+ 152 1S 182s 1S 2 RY=60481¢160 cS DW 77 = 1520 »
* F T+ 1s2 1S 1s2s 35 2 RY=604814160 [t} Dw 77 - 1520 »
#» F T+ 182 1S 152P 1P 2 X =1,0 - 10,0 cs DwPO11 77 - 1510 »
* F 7+ 182 1S 1S2P 1P. 2 RY=60¢814160 Ccs ow 77 = 1520 »
* F 7+ 182 1S 1S2P 1P 2 RY=60481+160 cs cB 77 = 1520 ®
» F 7T+ 182 1S . 1s2p 3P 2 RY=60+81+160 cs Dw 77 = 1520 »
s F 5+ 2S2P 3P0 2s2p 3P2 4 X =1,0 OMEGA (B 68 - 590
+ F 5+ 252P 3P0 252P 3P2 4 X =1,0 OMEGA DwW 68 = 590 »
# F 4+ 252 2P 2P1/2 252 2P 2P3/2 5 X =1.0 OMEGA (B . 68 = 590 e
* F 4« 282 2P 2P1/2 282 2P 2P3/2 5 X =1,0 OMEGA DV 68 = 390 o
* F 4+ 282 2P 2P1/2 252 2P 2P3/2 5 X =1,0 OMEGA  CBO 69 = 630 w
* F 4+ 252 2P 2P1/2 252 2P 2P3/2 5 RY=0,040.05+0,10 OMEGA ER+DW 69 =~ 710 »
* F 3+ 2P2 3P 2P2 1S 6 X =1,0 . OMEGA ER 53 = 70 L]
* F 3+ 2P2 3P 2P2 1S 6 RY=0,0:0,05+0,10 OMEGA  ER+DW 69 - T10 »
# F 3+ 2P2 3P 2P2 1D 6 X =1,0 OMEGA ER 53 = 10 »
# F 3+ 2P2 3P 2P2 1D 6 RY=0,0 = 0,10 OMEGA ER+DW 69 =~ 710 L
» F 3+ 2P2 10D 2P2 1S 6 X =1,0 OMEGA Dw 55 = 90 L3
s F 3+ 2P2 1D 2P2 1S 6 RY=0,040,05¢0,10 OMEGA ER+DwW 69 = 710 o
#» F 3+ 2P2 3P0 2P2 3P1 6 X =1,0 OMEGA CBO 69 =~ 630 »
* F 3+ 2P2 3P0 2P2 3P1 6 RY=0,040,05+0,10 OMEGA  ER+DW 69 ~ T10 «
# F 34+ 2P2 3P0 2P2 3P2 6 X =1,0 OMEGA CcB 68 = 590 -
* F 3¢ 2P2 3P0 2P2 3P2 6 X =1.0 OMEGA ow 68 = 590 -
* F 3+ 2P2 3P0 2P2 3P2 6 X =1,0 OMEGA  CBO 69 - 630 =
# F 3+ 2P2 3P0 2P2 3P2 6 RY=0,040,05+0,10 OMEGA ER+DW 69 - 710 »
# F 3+ 2P2 3P1 2P2 3P2 6 X =1,0 OMEGA [«:]¢) . 69 = 630 L3
« F 3+ 2P2 3P1 2P2 3P2 6 RY=0,0:0,0540,10 OMEGA  ER+DW 69 = 710
. F 2+ 2P3 4S 2P3 2P 7 X =1,0 OMEGA  ER 53 = 70
* F 2+ 2P3 4S 2P3 2P 7 RY3=0,0 OMEGA ER+DW 67 =~ 540 *
. F 2+ 2P3 4S 2P3 2P 7 RY=0,040.05+0.,10 OMEGA ER+DW 69 - 710 »
* F 2+ 2P3 4S 2P3 20 7 X =1,0 OMEGA ER 53 = 70 *
# F 2+ 2P3 4S 2P3 20 7 RY3=0,0 OMEGA ER+Dw 67 = 540 *
. F 2+ 2P3 4S 2P3 2D 7 RY=0,0 - 0,10 OMEGA ER+DW 69 - 710 L
« F 2+ 2P3 20 2P3 2P 7 X =1,0 OMEGA bw 55 = 90 -
* F 2« 2P3 20 2P3 2P 7 RY3=0,0 OMEGA ER+DwW 67 =~ 540 »
& F 2« 2P3 2D 2P3 2P 7 RY=0,0+0.0540,10 OMEGA  ER+Dw 69 = T10 =
* F 2+ 2P3 48 2P3 2P1/2 7 EP1=0,11746 = +0.1 OMEGA ER+DW 69 - 690 L
» *
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1S

-
« [ON
-
* F 2+ 2P3
s« F 2+ 2P3
® F -2+ 2P3
« F 2+ 2P3
* F 2+ 2P3
« F 2+ 2P3
® F 2+ 2P3
¢ F 2+ 2P3
#« F 2+ 2P3
* F 2+ 2P3
« F 2+ 2P3
» F 2+ 2P3
® F 2+ 2P3
» F 2+ 2P3
« F 2+ 2P3
s F 2+ 2P3
= F 2P4
® F + 2P4
.« F <+ 2P4
. F ¢ 2P4
#« F <+ 2P4
@« F + 2P4
= F + 2P4
« F + 2P4
« F + 2P4
« F + 2P4
* F + 2P4
« F 2P4
. F + 2P4
* F + 2P4
« F «+ 2Pa
« F + 2P4
# F + 2P4
# NE 9+ 1s
# NE 9+ 1s
# NE 9+ 1s
« NE 9+ 1S
# NE 9+ 1S
# NE 9+ 1s
# NE 9+ 1S
# NE 9+ is
# NE 9+ 1s
# NE 9+ 1s
# NE 9+ 15
# NE 9+ 1S
# NE 9+ 1s
# NE 9+ 1S
# NE 9+ 1S
# NE 9+ 1s
& NE 9+ 1s
# NE 9+ 1s
® NE 9¢ 1s
@ NE 9+ 1s
# NE 9+ 1s

- # NE 9+ 1s
# NE 9+ 1s
# NE 9+ 1s
# NE 9+ 1s
# NE 9+ 1S
& NE 9+ 1s
# NE 9+ 1S
# NE 9+ 25
& NE 9+ 2S
# NE 9+ 28
# NE 9+ 2P
# NE 9+ 2P
# NE 9+ 2P
& NE B+ 152
» NE 8+ 1s2
# NE 8¢ 182
» NE 8+ 182
# NE 8+ 182
# NE 8¢ 182
# NE 8+ 182
# NE 8+ 1s2
# NE 8+ 152
# NE 8+ 182
# NE 8+ 1525 3S
& NE 8+ 182S 3S
s NE 8+ 1825 3S
# NE 8+ 1S2P 3P
# NE 7+ 2S
¢ NE T+ 2S
# NE 7+ 2S
# NE 7+ 2S
*
»

L]
TRANSITION

2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P3
2P4
2P4
2P4
2P4
2P4
2p4
2P4
2P4
2P4
2P4
. 2P4
2P4
2P4
2P4
2P4
2P4

NUMBER E. ENERGY RANGE

EP1=0,11746 = +0,1
EP1=0,0777 = 0.,2175
EP1=0,0777 =~ 0.2175

T =2,0 = 6,0%10(6)
EV=9,6 - 1000
EV=166.4 = 2000
EVsl154,2 - 2000

X =14345
RY=14418430
RY=14418430

X 214345

7
7

7

7 X =1,0

7 RY=0,0+0,05+0.,10
7 EP1=0,11746 = +0,1
7 EP1=0,11746 = +0,1
7 RY=0,040,05+0,10
7 EP1=0,11746 = +0,1
7 RY=(,040.05+0,10
7 EP1=0,0777 = 0.,2175
7 RY=0,040,054+0,10
7 EP1=0,11746 = +0,1
7 RY=0,040.0540,10
7 EP1=0,11746 = +0,1
7 RY=0.0404054+0.10
8 X =1.0

8 RY3=0,0

8 RY=0,040,540,10
8 X 21,0

8 RY3=0,0 .

8 RY=0,0 -~ 0.10

8 X =1,0

8 RY3=0,0

8 RY=0,04¢0,540.10
8 X =1,0

8 RY=0.,04¢0,054+0,10
8 X =1,0

8 X =1,0

8 X =1,0

8 RY=0,040.05+0,10
8 X =1,0

8 RY=0,04+0,05+0.10
1 X =1,0

1 X =1,0 - 10,0

1 X =1,0 - 10.0

1 X =1,0 - 4,0

1 X =1,0 - 4.0

1 X =1,0 = 26,67

1 X 21,0 = 26,67

1 X =1,0 - 1,08

1 X =1,5 « 6.0

1 X =1 « 10

1 X =1,0

1 X =1,5 = 6.0

1 X =1,5 = 6,9

1 X =1,5 = 6,0

1 X =1,5 « 6,0

1 X =1,5 - 6,0

1 X »1,5 = 6,0

1 X =1,5 = 6.0

1 X =1,5 = 6.0

1 X =1,5 « 6,0

1 X =1,0

1 X =1,0 = 4,0

1 X =1,0 = 4.0

1 X =1,0 - 26.67

1 X =1,02 - 1,08

1 X =1 - 10

1 X =1,0

1 X =1l,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

2 X =1,0 - 10.0

2 RY=7541004+200

2 RY=7541004+200

2 RY=7541004+200

2 EV®921,1 ~ 20000
2 X =1,0 = 10.0

2 RY=754100+200

2 RY=7541004+200

2 EV=1072.8 = 20000
2 RY=754100+200

2

2

2

2

3

3

3

3

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

ER+DW
ER+DW
ER+DW
c8o
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER
ER+DW
ER+DW
ER
ER+DW
ER+DW
oW
ER+DW
ER+DW
c8o

CBI1
cc
cBl

YEAR

76
76
66

LI 2 I B T N NN I DR N DN I DNV DN NN BT RNN DN DN AN BN SN NN NN DNN NN BAN NN BN DNN NNNINE BEN BNN BNE NN BN BN

REF,

690
690
690
630
710
690
690
710
690
710
690
710
690
710
650
710
70
540
710
70
540
710
90
540
710
630
710
590
590
630
710
630
710
890
1320
1320
1500
1500
1510
1530
1670
1690
1730
890
1690
1690
1690
1690
1690
1690
1690
1690
1690
890
1500
1500
1510
1670
1730
890
890
890
890
890
890
890
890
1310
1520
1520
1520
1321
1510
1520
1520
1321
1520
882
1321
1321
1321
381
1350
1350
381

I E R E R EEEEREEEEEREEREEEEEEREEREREE R EEE R EEE R EE R EEE R R R R E E N E E R NN EEEN RN INE RN NS

HERERRBRR BB B BB D DRI BDURIRR DB BE AR AN SRR B ORI SGEINODRRRRRERBRABGRRERRRERBRRR AR BBRRRTRIROBRIBRPARRRDIRNRER SRS
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10N

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

I EEEE SN EEEEEEEEEEEEEEE R EEE R EEEERRERERERENEREEENRZESRIJEZEENESIERIERJEIJERIEESEIEIEREEI IR I IR I I NI
Zz
m

2s2p
252P
2s2P
2S2P
2S2P
252P
252P
252P
252pP
252P
2S2P

TRANSITION

NUMBER E.

R R P R P P D P T T P P P T P TP TR TP TR TR ALLLUTVLULLLLLLLLVLULLYLLULLLLLLVLLLLLLLLLLLWLLLUWLLLLLLWLLULLLLLLLLWL

ENERGY RANGE

=14345

514345

=1.0

=1¢345

=] « 10

=1 10

=1 3

=] 8

=1 8
RY=1,6 -~ 30,0
RY=1,6 = 30.0
=1 200

=1 200

=1 10

=1 10

L 3

=l 8

w]l = 8
RY=144+18+30
RY=14418+30
=] = 10

3 XX XN X XK X XK X

LI I I I BB -0 B N I |

€ 2 XX XK X X

=] - 10

=1 - 10
=1.0

=1 = 10
=14345
RY=14418+30
RY=14418430
=14¢345

D¢ 3 M X XK X X X

=14345

=14345
=1.0
214345

%1.0+24043.0¢4,0
=1,0¢2,0¢3,0¢4,0

=1,042,0¢3,044,0
2#1,0024043,044.0

=1,0¢2:0¢3,0¢4,0
21,092,0¢3,044,0

D€ 2D XK I I XK XK XK X

=1:042,0¢3.0¢4,0
=1,002,043,0+4.0

=1,0¢2.043.0
=1,001,542,0

RY=14418430
RY=14418+30

X
X
X

=1,001:542,0
=1.011:542,0
=1,0+11,5¢2.0

RY=144+18430
RY=14.¢18+30

X
X
X

21,0414542.0
=1,041.542,0
=1.0¢1:54¢2,0

RY=14418430
RY=14418+30

X
X

RY»1,983+2,78345,00

=1,0¢1,542,0
=1,041¢542,0

GEV=35 = 1000
EVR26.55 = 4000

RY=1,98342,78345,00

GEVelS5 - 1000

GEV=50 ~
GEV=50 «
GEV=50 -
GEVa5Q -
GEV=50 -
GEV=50 ~ 1000
GEV=50 =~
GEV=50 -
GEV=50 -
GEV=50 ~
GEV=50 =

1000
1000
1000
1000
1000

1000
1000
1000
1000
1000

GEV=235 - 1000

GEV=50+500+1000
GEV=504500+1000
GEV®504500+1000

GEV=500+1000
GEV=500.1000
GEV=500+1000
GEV=50041000
GEV=50041000
GEV=50041000
GEV=50011000
GEV=500+1000

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
cs

cs

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

OMEGA
OMEG/
OMEGn
OMEGA
OMECA
OMEGA
OMEGH
OMEGA
OMEG/
OMEGA
OMEGA
OMEGA
OMFGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
cs

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OME GA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

8l
(«:3]
Bl
cBl
cBl
[«:3}
cB8l
(d:381
(-0
c8

B
[4:30
cc
DwWU
BU
Bl
CBIt
cB*
3
c3
cull
(<9
cal
CBl
cBl
CBI
CcBl
CBI
CcBl
cBl
call
cc
cBl
cBl
CBi
cBl
cBl
CBI
cBl
cB8l
cBl
cBl
Bl
cBll
cC
cBl
cBl
cel
CBI1
cC
CB1
cBl
cBl
cBIl
ccC
CcBI
Bl
cC
ow
cB
cC
oW
DwW
Dw
Dw
oW
DwW
bw
Dw
Dw
oW
bw
oW
Dv
oW
ow
oW
bW
Dw
Ow
DwW
oW
Dw
ow
Dw

YEAR

[ I T T I TN NN T NN N N U N NN D AN RO AN N N B R R AN S BN RN R TN N DN RN RN BT ONE R DAY DN BN N JNE NN NN DN NN UNN BN BN NN BN BN BEN BN BNV N INE BN BNY SN BNE BEN BN BN JNK BN BNN N 2NN BN BN BNN SN SNY DNN BNY SN JNY SN BNN NN RN NNY NN B |

REF,

960
381
960
81
960
381
360
360
360
1120
1120
1350
1350
1550
1550
360
360
360
1120
1120
1350
1350
360
960
360
960
360
960
360
381
1350
1350
381
960
381
960
381
960
381
960
960
960
720
1350
1350
720
720
720
1350
1350
720
720
720
1350
1350
720
720
830
1360
1390
830
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
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*

# JON

*

# NE 6+ 2S2P
# NE 6+ 252P
# NE 6+ 2S2P
# NE 6+ 252P
# NE 6+ 252P
# NE 6+ 2S2P
# NE 6+ 252P
# NE 6+ 252P
# NE 6+ 252P
# NE 6+ 252P
# NE 6+ 252P
# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

* NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

+ NE 6+ 2p2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2P2

# NE 6+ 2pP2

# NE 6+ 2P2

# NE 6+ 252P
# NE 5+ 252

# NE 5+ 252

# NE 5+ 252

# NE 5+ 252

# NE 5+ 252

# NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

« NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE &4+ 2P2

# NE 4+ 2pP2

# NE 4+ 2P2

# NE &4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE 4+ 2P2

# NE &4+ 2P2

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

# NE 3+ 2P3

¢ NE 3+ 2P3

# NE 3¢ 2P3

#  NE 3+ 2P3

# NE 3+ 2P3

*

»

*

TRANSITION
1P 2P2 3P
1P 2P2 1D
1P 2P2 15
1P 2S3S 3§
1P 2535 1S
1P 2S3P 1P
1P 2S3P 3P
1P 2S3D 3D
1P 2S3D 1D
1P 2P3s 3P
1P 2P3s 1P
3P 2P2 1D
ki 2P2 1S
k1 283s 3S
3P 2535 1S
3P 2S3P 1P
3P 2S3p 3P
3P 2S3D 3D
3P 2S3D 1D
3P 2P3s 3P
kld 2P3S 1P
10 2P2 1§
10 2835 38
10 283s 1S
10 2S3P 1P
10 283p 3P
10 253D 3D
10 283D 1D
1D 2P3S 3P
10 2P3s 1P
1S 2S3S 3§
1S 253s 1S
1S 2S3P 1P
1s 2S3p 3P
15 253D 3D
15 253D 1D
1S 2P35 3P
1s 2P3s 1P
3P0 2S2P 3P2
2P 2P1/2 252 2P 2P3/2
2P 2P1/2 252 2P 2P3/2
2P 2P1/2 252 2P 2P3/2
2P 2P1/2 2S2 2P 2P3/2
2P 2pP3/2 2S2P2 2P3/2
P 2P2 15
3p 2P2 1S
3P 2P2 1S
3P 2P2 1S
3P 2P2 1D
3P 2P2 10
3P 2P2 10
3P 2P2 10
1D 2P2 1S
10 2P2 1S
1D 2P2 1S
1D 2P2 1S
3P0 2P2 3P1
3P0 2P2 3P1
3P0 2P2 3P2
3P0 2P2 3P2
3P0 2P2 3P2
3P0 2P2 3P2
3Pl 2P2 3P2
3P1 2P2 3P2
4S 2P3 2P
4S 2P3 2P
4S 2P3 2P
4S 2P3 2P
4S 2P3 2D
4s 2P3 2D
45 2P3 2D
4S 2P3 20
20 2P3 2P
20 2P3 2P
20 2P3 2P
2D 2P3 2P
4S 2P3 2P1/2
4S 2P3 2P3/2
4s 2P3 2D3/2
48 2R3 2D5/2
2P1/72 2P3 2P3/2
2P1/2 2P3 2P3/2
20172 2P3 2P3/2
2D3/2 2P3 2P1/2
2D3/72 2P3 2P1/2

NUMBER E,

NNANANNANSNANANNGNANNNNNSNNNNO OO RO IVMVVMVELPLEDPRPRRPRS RSP RIERPERESPRERPERERE S

ENERGY RANGE

GEV=50450041000
GEV=50450041000
GEV=504+50041000
GEV=500+1000
GEV=500+1000
GEV=500+1000
GEV=50041000
GEV=500+1000-
GEV=50041000
GEV=500+1000
GEV=500.1000
GEV=5045004+1000
GEV=50450041000
GEV=500.1000
GEV=5004+1000
GEV=5004+1000
GEV=500+1000
GEV=500.1000
GEV=500+1000
GEV=5004+1000
GEV=500.:1000
GEV=5045004+1000
GEV=500+1000
GEV=500+1000
GEV=500+1000
GEV=500+1000
GEV=500+1000
GEV=500+1000
GEV=500+1000
GEV=500+1000
GEV=500.1000
GEV=500+1000
GEV=50041000
GEV=50041000
GEV=50041000
GEV=500+1000
GEV=500.1000
GEV=500+1000

X =1,0

X =1,0

X =1,0

X =1,0
RY=0,040,05+0.10

X =1,0
RY3=(,040.24+0,.4
X =1,0
RY=0,0+0,05+0,10
X =1.0
RY3=0,0+0.,2+0,4
X =1,0

RY=0,0 - 0,10

X 21,0
RY320,0+0.2+0.4
X =1,0
RY=0,040,05+0.,10
X =1,0
RY=0,040,05+0.,10
X =1.0

X =1,0

X =1,0
RY=0,040:054+0,10
X =1,0
RY=0,040.05+0,10
X =1,0

RY3=0,0

X =1,0
RY=20.040.05+0.10
X =1,0

RY3=0,0

X =1.0

RY=0.0 - 0,10

X =1,0

RY3=20,0

X =1,0
RY=0,040,054+0,10

EP1=0,06483 =~ +0,1
EP1=0,06483 = +0,1
EP1=0,0%34 - 0.1648
EP1=G.0434 = 0.1648

X =1,0
RY=0,040.05+0.10

FP1=0,04683 = +0.1
EP1=20,06483 = +0,1

RY=0,040.05+0,10

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
[

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMF GA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

Dw
DW
Dw
Dw
oW
Dw
oW
Dw
Dw
pw
Dw
07
DwW
Dw
Dw
DwW
Dw
Dw
Dw
Ow
Dw
Dw
DwW
DW
Dw
DwW
bW
Dw
Dw
bw
Dw
Dw
bw
bw
Dw
Dw
Dw
Dw
cB
cB8
Dw

YEAR

77
17

REF .

1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
1360
590
590
590
630
710
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+ [ON TRANSITION NUMBER E.  ENERGY RANGE DATA ME THOD YEAR REF., =
* #
# NE 3+ 2P3 2D3/2 2P3 2P3/2 7 EP1=0,06483 ~ +0,1 OMEGA  ER+Dw 69 = 690 &
# NE 3+ 2P3 2D3/2 2P3 2P3/2 7 RY=0,0+0,05+0.10 OMEGA  ER+DW 69 - T10 =«
# NE 3+ 2P3 203/2 2P3 2D5/2 7 EP1=0,0434 - 0,1648 OMEGA  ER+Dw 69 =~ 690 =«
# NE 3+ 2P3 2D3/2 2P3 2D5/2 7 RY=0,040,05+0,10 OMEGA  ER+DW 69 = 710 =
* NE 3+ 2P3 2D5/2 2P3 2P1/2 7 EP1=0,06483 ~ +0,1 OMEGA  ER+DW 69 = 690 #
# NE 3+ 2P3 2D5/2 2P3 2P1/2 7  RY=0,0:0,05+0,10 OMEGA  ER+Dw 69 = 710 =&
# NE 3+ 2P3 2015/2 2P3 2P3/2 7 EP1=0,06483 = +0,1 OMEGA  ER+DW 69 = 690 »
#»- NE 3+ 2P3 205/2 2P3 2P3/2 7 RY=0,040,05+0,10 OMEGA  ER+DW 69 -~ 710 =
s MNE 2+ 2P4 3P 2P4 1S 8 X =1,0 OMEGA  ER 53 = 70 =
# NE 2+ 2P4 3P 2P4 1S 8 RY3=0,0 OMEGA  ER+Dw 67 = 540 »
# NE 2+ 2P4 3P 2P4 1S 8 X =1,0 OMEGA  CC 68 = 610
# NE 2+ 2P4 3P 2P4 1S 8 RY=0,0+0,5+0,10 OMEGA  ER+DW 69 = T10
# NE 2+ 2P4 3P 204 315 8 RY=0,49 = 1,9 OMEGA  CC T4 = 1132 #
* NE 2+ 2P4 3P 2P4 1D 8 X =1,0 OMEGA  ER 53 = 70 -
# NE 2+ 2P4 3P 2P4 1D 8 RY3=0,0 OMEGA  ER+DW 67 = 540
# NE 2+ 2P4 3P 2P4 1D 8 X =1,0 OMEGA  CC 68 = 610 »
* NE 2+ 2P4 3P 2P4 1D 8 RY=0,0 - 9,10 OMEGA  ER+DW 69 = T10 «
* NE 2+ 2P4 3P 2P4 1D 8 RY=0,24 - 1,0 OMEGA  CC 74 - 1132 o«
# NE 2+ 2P4 1D 2P4 18 8 X =1,0 OMEGA  DW 55 = 90
# NE 2+ 2P4 1D 2P4 1S 8 RY3=0,0 OMEGA  ER+DW 67 = 540 &
# NE 2+ 2P4 1D 2P4 1S 8 X =1,0 JOMEGA  CC 68 = 610 =«
# NE 2+ 2P4 1D 2P4 1S 8 RY=0,040.5+0,10 OMEGA  ER+DW 69 = 710
# NE 2+ 2P4 1D 2P4 1S 8 RY=0,26 = 0.76 OMEGA  CC T4 = 1132 «
# NE 2+ 2P4 3P0 2P4 3P1 8 X =1,0 OMEGA  €BO 69 = 630 #
* NE 2+ 2P4 3P0 2P4 3P1 8 RY=0,0+,0,0540.10 OMEGA  ER+DW 69 - T10 &
* NE 2+ 2P4 3P0 2P4 3P2 8 X =1,0 OMEGA CB 68 = 590 «
# NE 2+ 2P4 3P0 2P4 3P2 - 8 X =1,0 OMEGA  DW 68 = 590 w
# NE 2+ 2P4 3P0 2P4 3P2 8 X =1,0 OMEGA  CBO 69 - 630 »
# NE 2+ 2P4 3P0 2P4 3P2 8 RY=0,0¢0.05+0,10 OMEGA ER+DW 69 =~ 710 -
# NE 2+ 2P4 3P1 2P4 3P2 8 X =1,0 OMEGA  CBO 69 = 630 &
# NE 2+ 2P4 3P1 2P4 3P2 8 RY=0,040,05+0,10 OMEGA  ER+DW 69 = T10 «
# NE + 252 2P5 2P 252P6 2S 9 RY=2,5 cs R=MAT 77T = 1590 »
# NE + 2Ps5 2P1/2 2P5 2P3/2 9 X =1,0 OMEGA (B 68 = 590 #
# NE + 2P5 2P1/2 2P5 2P3/2 9 X =1,0 OMEGA  DW 68 = 590 »
* NE + 2P5 2P1/2 2P5 2P3/2 9 X =1,0 OMEGA  CBO 69 = 630 »
+ NE + 2P5 2P1/2 2P8 2P3/2 9 RY=0,040,05+0.10 OMEGA  ER+DwW 69 = T10 =
# NE + ‘ 2P2P4(1/2) 252P2 2P4(1/2) 9 RY=2,5 cs RER=MAT 77 = 1590 #
# NE + 2P2 2P3(3/2) 252P2 2P4(1/2) 9 RY=2,5 cs RER=MAT 77 =~ 1590 #
# NE + 2P2 2P3(3/2) 2P2P4(1/2) 9 RY=2,5 cs RER=MAT 77 = 1590 #
# NA 7+ 252 1S0 252p 1P1 4 G DV 76 =« 1330 «
* NA T+ 252P 3P0 2S2P 3P2 4 X =1,0 OMEGA (B 68 = 590
* NA 6+ 252 2P 2P1/2 252 2P 2P3/2 5 X =1,0 OMEGA  CB 68 = 590 »
# NA 5+ 2P2 3P 2P2 1D 6 X =1,0 OMEGA BB 67 = 500 #
# NA 5+ 2P2 3P0 2P2 3P1 6 X =1,0 OMEGA  CBO 69 = 630 »
# NA 5+ 2P2 3P0 2P2 3P2 6 X =1,0 OMEGA (B 68 = 590 »
* NA 5+ 2P2 3P0 2P2 3P2 6 X =1,0 OMEGA  DW 68 = 590 =
* NA 5+ 2P2 3PC 2P2 3P2 6 X =1,0 OMEGA  CBO 69 = 630 »
# NA 54 2P2 3P1 2P2 3P2 6 X =1,0 OMEGA  CBO | 69 = 630 #
* NA 4+ 2P3 4S 2P3 2P 7 X =1,0 OMEGA  ER 53 = 70 @
» NA 4+ 2P3 4S 2P3 2P 7  RY3=0,0 OMEGA  ER+Dw 67 = 530 #
# NA 4+ 2P3 4S 2P3 2P 7  RY=0,0+0,05+0,10 OMEGA  ER+DW 69 = 710 =
* NA 4+ 2P3 4S 2P3 20 7 X =1,0 OMEGA  ER 53 = 70 =
* NA 4+ 2P3 48 2P3 2D 7 RY3s0,0 OMEGA  ER+Dw 67 = 540 w
# NA 4+ 2P3 48 2P3 2D 7 RY=0,0 -« 0,10 OMEGA  ER+Dw 69 = 710 »
* NA 4+ 2P3 2D ‘2P3 2P 7 X =1,0 OMEGA  DW 55 = 99 »
* NA 4+ 2P3 2D 2P3 2P 7 RY3=0,0 OMEGA  ER+DW 67 = 540 =
* NA 4+ 2P3 2D 2P3 2P 7 RY=0,040,05+0,10 OMEGA  ER+DW 69 = 710 =
* NA 4+ 2P3 4S 2P3 2P1/2 7 EP1=0,04173 = +0,1 OMEGA  ER+DW 69 = 690 «
# NA 4+ 2P3 4% 2P3 2P3/2 7 EP1=0,04173 = +0.1 OMEGA  F@s'w 69 = 6950 =
# NA 4+ 2P3 48 2P3 2D3/2 7 EP1=0,0275 - 0,1417 OMEGA +DW 69 = 690 =#
* NA 4+ 2P3 4S 2P3 2D5/2 7 €91=0,0275 = 0.1417 OMEGA  ER+DW 69 = 690 »
* NA 4+ 2P3 2P1/2 2P3 2P3/2 7 X =1,0 : OMEGA  CBO 69 =~ 630 »
* WA 4+ 2P3 2P1/2 2P3 2P3/2 7 RY=0,040,05+0,10 OMEGA  FR+DW 69 = 10 =
® NA 4+ 2P3 2D1/2 2P3 2P3/2 7 EP1=0,04173 = +0,1 OMEGA  ER+DW 69 = 690 =
* NA 4+ 2P3 2D3/2 2P3 2P1/2 7 EP1=0,04173 = 40,1 OMEGA  ER+DW 69 = 690 =
# NA 4+ 2P3 2D3/2 2P3 2P1/2 7  RY=0,040.05+0,10 OMEGA  ER+DW 69 = T10
* NA 4+ 2P3 2D3/2 2P3 2P3/2 7  EP1=0,04173 - +0,1 OMEGA  ER+DW 69 = 690 =
* NA 4+ 2P3 2D3/2 2P3 2P3/2 7 RY®0,0+0.05+0.,10 OMEGA  ER+DW 69 = T10 =
# NA 4+ 2P3 20372 2P3 2D5/2 7 EP1=0,0275 = 0.1417 OMEGA  ER+DW 69 = 690 #
# NA 4+ 2P3 2D3/2 2P3 2D5/2 7 RY=0,040,05+0,10 OMEGA ER+DwW 69 =~ 710 3
#  NA 4+ 2P3 20572 2P3 2P1/2 7 EP1=0,04173 = +0,1 OMEGA  ER+DwW 69 = 690 =
# NA 4+ 2P3 20572 2P3 2P1/2 7 RY=0,040,05+0,10 OMEGA  ER+DW 69 = T10 »
* NA 4+ 2P3 205/2 2P3 2P3/2 7 EP120,04173 = +0.1 OMEGA  ER+DwW 69 = 690 #
# NA 4+ 2P3 20572 2P3 2P3/2 7 RY=0,0¢0,05+0,10 CMEGA  CR+DW 69 = T10 &
® NA 3¢ 2P4 3P 2P4 1S 8 X =1,0 OMEGA  ER 53 = 70 =
# NA 3+ 2P4 3P 2P4 1S 8 RY3=0,0 OMEGA  ER+DW 67 = 540 =
* NA 3+ 2P4 3P 2P4 1S 8 RY=0,040.540.10 OMEGA  ER+DW 69 = 710 «
® NA 3+ 2P4 3P 2P4 1D 8 X =1,0 OMEGA  ER 53 =~ 70 #
* NA 3+ 2P4 3P 2P4 10 8 RY3=0,0 OMEGA  ER+DW 67 « 540 #
# NA 3+ 2P4 3P 2P4 1D 8 RY=0.,0 - 0,10 OMEGA  ER+DW 69 - T10
% NA 3+ 2Ps 1D 2P4 1S 8 X =1,0 OMEGA  DW 55 = 90 &
# NA 3+ 2P4 1D 2P4 1S 8 RY3=0,0 OMEGA  ER+DW 6T = 540 =
# NA 3+ 2P4 1D 2P4 18 8 RY=0,040,540.10 OMEGA  ER+DW 69 ~ T10 =
# NA 3+ 2P4 3P0 2P4 3P1 8 X =1,0 OMEGA  CBO 69 = 630
# NA 3+ 2P4 3P0 2P4 3P1 8 RY=0,04¢0,05+0,10 OMEGA  ER+DW 69 - T10 »
» *
* *
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« [ON TRANSITION® NUMBER E, ENERGY RANGE DATA METHOD YEAR REF. #
* *
# NA 3+ 2P4 3P0 2P4 3P2 8 X =1,0 OMEGA cB 68 =~ 590 =
& NA 3+ 2P4 3P0 2Ps 3P2 8 X =1,0 OMEGA DW 68 = 590 »
# NA 3+ 2P4 3P0 2P4 3P2 8 X =1.0 OMEGA CBO 69 = 630 =
# NA 3+ 2P4 3P0 2P4 3P2 8 RY=0,0+0,054+0.10 OMEGA ER+DW 69 = 710 »
& NA 3+ 2P4 3P1 2P4 3P2 8 X =1.0 OMEGA cBo 69 = 630 #
# NA 3+ 2P4 3P1 2P4 3P2 8 RY=0,00¢0,05+0,10 OMEGA ER+DW 69 - 710 =&
* NA 2+ 2PS 2P1/2 2P5 2P3/2 9 X =1.0 OMEGA (B 68 =~ 590 #
# NA 2+ 2P5 2P1/2 2P5 2P3/2 9 X =1.0 OMEGA DW 68 =~ 590 =
# NA 2+ 2PS 2P1/2 2P5 2P3/2 9 X =1,0 OMEGA  CBO 69 = 630
# NA 2+ 2P5 2P1/2 2P5 2P3/2 9 RY=0,0+0,0540,10 OMEGA ER+DW 69 =~ 710 =
#* MG 10+ 1828 3§ 152P 3P 2 T =3,0 = 12,0410(6) RATE cB 71 - 882 «
* MG 9+ 25 2P 3 X =1 = § OMEGA  CBI 63 - 230 »
# MG 9+ 2S 2p 3 X =1 = § OMVEA cBl1t 63 =~ 230 =
® MG 9+ 28 2P 3 X =1 = 6 OMEGA cB'l 63 = 230 =
# MG 9+ 28 2P 3 X =1 = 6 OMEGA CB'1 I 63 = 230 «
# MG 9+ 25 251/2 2P 2P3/2 3 G DW 76 = 1330 #»
* MG 8+ 252 1S0 252P 1P1 4 G Dw 76 =~ 1330 #
# MG 8+ 252P 3P0 2S2P 3P2 4 X =1,0 OMEGA cB 68 = 590 »
* MG 8¢ 252P 3P2 « 2P2 32 4 G bw 76 ~ 1330 =
& MG T+ 252 2P 2P1/2 252 2P 2P3/2 5 X =1,0 OMEGA cB 68 = 590 «
* MG T+ 252 2P 2P3/2 252P2 2P3/2 5 G Dw 76 < 1330 =
* MG 6+ 2P2 3P 2P2 1S 6 RY3=0,0 . OMEGA ER+DW 66 = 460 «
& MG 6+ 2P2 3P 2P2 1S5 6 RY=0,04¢0,05+0,10 OMEGA ER+DW 69 =~ 710 =
* MG 6+ 2P2 3P 2P2 1D 6 RY3=0,0 OMEGA ER+DW 66 - 460 »
# MG 6+ 2pP2 3P 2P2 10 6 RY=0,0 ~ 0,10 OMEGA ER+DW 69 = 710«
* MG 6+ 2P2 1D 2P2 1S 6 RY3=%0,0 OMEGA ER+DW 66 = 460 »
# MG 6+ 2P2 1D 2P2 1S 6 RY=0,040,05+0,10 OMEGA ER+DW 69 = 710 =
# MG 6+ 2P2 3P0 2P2 3P2 6 X =1.0 OMEGA cB 68 - 590 #
* MG 6+ 252 2P2 3P1 252P3 381 6 G Dw 76 = 1330 »
® MG 5+ 2P3 4S 2P3 2P 7 RY3=0,0 OMEGA ER+DW 67 = 540 =
® MG 5+ 2P3 4S 2P3 2P 7 RY=0,04¢0.05+0,10 OMEGA ER+DW 69 =~ 710 =«
* MG 5+ 2P3 4S 2P3 20 7 RY3=0,0 OMEGA ER+NW 67 =~ 540 »
# MG 5+ 2P3 4S 2P3 2D 7 RY=0,0 - 0,10 OMEGA ER+DW 69 - 710 »
# MG 5+ 2P3 2D 2pP3 2P 7 RY3=0,0 OMEGA  ER+DW 67 -~ 540 «
* MG 5+ 2P3 20 2P3 2P 7 RY20,040,05+0,10 OMEGA ER+DW 69 - 710 *
# MG 5+ 2P3 2P1/2 2P3 2P3/2 7 X =1,0 OMEGA CBO 69 = 630 «
# MG 5+ 252 2P3 2pP3/2 252P4&4 2P3/2 7 G DW 76 < 1330 “
# MG 5+ 252 2P3 4S3/2 252P4 4P1/2 7 G oW 76 = 1330 #
* MG 4+ 2P4 3P 2P4 1S 8 X =1.0 OMEGA ER 53 = 70 »
#* MG 4+ 2P4 3P 2P4 1S 8 RY3=0,0 OMEGA ER+DW 67 = 540 #
* MG 4+ 2P4 3P 2P4 1S 8 RY=0,0+10,5¢0.,10 OMEGA ER+DW 69 = 710 @
# MG &4+ 2P4 3P 2P4 1D 8 X =1,0 OMEGA ER 53 = 70 #
# MG 4+ 2P4 3P 2P4 1D 8 RY3=0.0 OMEGA ER+DW 67 =~ 540 »
* MG 4+ 2P4 3P 2P4 1D 8 RY=0,0 = 0,10 OMEGA ER+DW 69 =~ 710 ®
& MG 4+ 2P4 1D 2P4 1S 8 X =1.0 OMEGA oW 55 = 90 @
® MG 4+ 2P4 1D 2P4 1S 8 RY3=0,0 OMEGA ER+DW 67 =~ 540 =
* MG 4+ 2P4 10 2P4 1S 8 RY=0,040.5¢0.10 OMEGA ER+DW 69 - 710 =
# MG 4+ 2P4 3P0 2P4 3P1 8 X =1,0 OMEGA cBo 69 = 630 &
* MG 4+ 2P4 3P0 2P4 3P1 8 RY=0,040,05+0.10 OMEGA ER+DW 69 -~ 710 &
® MG 4+ 2P4 3P0 2P4 3P2 8 X =1,0 OMEGA cB 68 = 590 =
* MG 4+ 2P4 3P0 2P4 3P2 8 X =1.0 OMEGA Dw 68 = 590 »
# MG 4+ 2P4 3P0 2P4 3P2 8 X =1,0 OMEGA CBO 69 = 630
# MG 4+ 2P4 3P0 2P4 3P2 8 RY=0.0+0,05+0,10 OMEGA ER+DW 69 -~ 710 »
# MG 4+ 2P4 3P1 2P4 3P2 8 X =1,0 OMEGA  CBO 69 = 630 =
& MG 4+ 2P4 3P1 2P4 3P2 8 RY=0,0+0,05+0,10 OMEGA ER+DW 69 -~ 710 =
# MG 3+ 2P5 2P1/2 2P5 2P3/2 9 X =1,0 OMEGA (B 68 = 590 »
# MG 3+ 2P5 2P1/2 2P5 2P3/2 9 X =1.0 OMEGA  DW 68 =~ 590 @
s MG 3+ 2P5 2P1/2 2P5 2P3/2 9 X =1,0 OMEGA  CBO 69 - 630 =
# MG 3¢ 2P5 2P1/2 2P5 2P3/2 9 RY=0,040,05+0,10 OMEGA ER+DW 69 - 710 %
# MG + 3s 4S 11 RY=0,6361 - 1.6 OMEGA CBII 72 - 921 =
& MG + 3s 55 11 RY=0,8455 = 1,6 OMEGA  CBI1 72 - 921 «
& MG + 3s 6S 11 RY=0,9404 = 1.6 OMEGA  CBI1 72 - 921 =
* MG + 3s 3P 11 RY2=0,0+0.1 OMEGA  CBI 60 = 140 »
# MG + as 3P 11 RY2=0,040,1 OMEGA cBl1 60 = 140 =
® MG + 3s 3p 11 RY=040,140,326 cs cBl 61 = 170 »
* MG + 3s 3P 11 RY®040,140,326 cs cBll 61 =~ 170 =
# MG + 3s 3P 11 X =1 = 4 OMEGA cBl 63 =~ 230 »
# MG + 3s 3P 11 X =1 = 4 OMGEA CBI1 63 - 230 »
# MG + 3s 3P 11 X =1 = & OMEGA  CB'I 63 = 230 L
# MG + 3s 3P 11 X =1 = 4 OMEGA cB'1l 63 =~ 230 *
# MG + 3s 3P 11 RY®=0,3540.4540,55 cs cC 68 - 600 ®
* MG + 3s 3P 11 RY=0,.%3256 - 1,6 OMEGA CBI1 72 - 921 o
# MG + 3S 3P 11 X =1 = 100 OMEGA cB'l 74 - 1131 L
# MG + 3s 3P 11 X =1 =« 100 OMEGA cB'I1 T4 = 1131 »
# MG + 3s 3P 11 X =1 =~ 100 OMEGA cBlI 74 = 1131 =
+ MG + 3s 3P 11 X =1 -« 100 OMEGA call 74 = 1131 *
# MG + 3s 3P 11 X =1 = 100 OMEGA cowl 74 - L1311 »
# MG + as 3P 11 X =1 = 100 OMEGA  CDWIt 74 - 1131 *
# MG » 3s 3P 11 EVm4,5 = 54,4 cs cB1 78 = 1600 »
# MG + 3s 3P 11 EVE4,5 = 54.4 cs CBIlI 78 = 1600 .
* MG + 3s k1 11 EV=4,5 = 54.4 ¢S €801 78 = 1600
# MG + 3s k1 11 EVm4,5 = 54,4 cs CBOII 78 = 1600 «
# MG + 3s 3P 11 EV=4,5 = 54.4 cs DwPOL I 78 = 1600 «
# MG ¢ 3s 3P 11 EV=4,5 = 54.4 cs UdDwPOI | 78 = 1600 «
# MG + 3s 4P 11 RY=0,7349 - 1,6 OMEGA  CBII 72 - 921 »
#* *
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TRANSITION

3s 5p

3as 30

3s 3D

3s 4D

3s 5D

4s 55

4S 6S

4s 4P

45 5P

45 3D

as 4D

4s 5D

55 65

58 5P

58 4D

55 5D

6S 5D

3 45

3P 55

3p 65

3p 4P

3p 5P

ap 3D

3p 4D

3P 5D

4p 55

4P 65

4p 5P

4p 4D

4P 5D

5p 6S

5p 5D

30 55

3D 6S

30 4P

30 5p

3D 4D

3D 5D

4D S

4D 5P

4D 5D

3s 251/2 3P 2PJ
3§ 25172 4P 2P
3P 2P1/2 3P 2P3/2
3P 2P1/2 4P 2P3/2
3p 2P1/2 5P 2P3/2
3P 2P1/2 3D 20372
3p 2P1/2 aD 20372
3P 2P1/2 5D 2D3/2
4P 2P1/2 4P 2P3/2
4P 2P1/2 5P 2P3/2
4P 2P1/2 4D 20372
4P 2P1/2 50 20372
5p 2P1/2 5P 2P3/2
5p 2P1/2 50 2D3/2
3D 203/2 3D 20572
30 203/2 4P 2P1/2
3D 20372 5P 2P1/2
3D 20372 4D 20572
3D 2D3/2 5D 2D5/2
4D 203/2 5P 2P1/2
4D 203/2 4D 20572
4D 2D3/2 5D 2D5/2
50 20377 5D 2D5/2
iL 2Lt

2s 2P

2s 35

28 3p

28 ap

28 4D

s 3P

3s 30

3s 4D

2P 3s

2P 3p

2p 3D

2p 4D

3e 3D

3p 4D

30 4D

252P 3P0 252P 3P2
252P 3P0 252P 3P2

252 2P 2Py/2
252 2P 2P1/2
252 2P2 3P0

252 2P 2P3/2
252P2 2D3/2
252P3 3D1

NUMBER E, ENERGY RANGE
11 RY=0,8882
11 RY=0,67 =
11 RY=0,6515
11 RY=0,8503
11 RY=0,9424
11 RY=0,8455
11 RY=0.9404
11 RY=0,7349
11 RY=0,8882
11 RY=0,6515
11 RY=0,8503
11 RY=0,9424
11 RY=0,9404
11 RY=0,8882
11 RY=0,8503
11 RY=0,9424
11 RY=0,9424
11 RY=0,6361
11 RY=0,8455
11 RY=0,9404
11 RY=0,7349
11 RY=0,8882
il RY=0,6515
11 RY=0,8503
11 RY=0,9424
11 RY=0,8455
11 RY=0.9404
11 RY=0.8882
11 RY=0,8503
11 RY=0,9424
1L RY=0,9404
11 RY=0,9424
11 RY=0,845%
11 RY®=0.,9404
11 RY=0,7349
11 RY=0,8882
11 RY=0,8503
RY=0,9424
11 RY=0.9404
11 RY=(,8882
11 RY=(,9424 =
11 PARAMETERS

11 PARAMETERS

11 RY=0,3256 = 1,6
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e ® o ® 2 @+ e 2 % e e e e s e e e e e e s e e T e T e e e e e s

Lo 0 e e e e S N S G N 0 A G e A N e A N e N e e A e . s e S )

11 RY=0,7349 - 1.6
i1 RY=0,8882 = 1.6
11 RY=0,6515 - 1,6
11 RY=0,8503 ~ 1,6
11 RY=0,9424 = 1,6
11 RY=0,7349 = 1,6
11 RY=0,8882 = 1.6
11 RY=0,8503 = 1,6
11 RY=0,9424 ~ 1,6
i1 RY=0,8882 ~ 1.6
11 RY=0,9426 - 1.6
11 RY=0,6515 = 1.6
11 RY=0,7349 - 1,6
11 RY=0,8882 - 1.6
11 RY=0,8503 = 1,6
11 RY=0,9424 =~ 1,6
11 RY=0,8882 - 1.6
11 RY=0,8503 = 1,6
11 RY=0,9424 - 1,6
11 RY=0,9424 = 1,6
1 X =1 =10

3 X =1,0 - 4,0

3 X =1,0 = 4,0

3 X =1.0 = 4.0

3 X =1,0 - 4,0

3 X =1,0 = 4,0

3 X 21,0 - 4,0

3 X =1,0 = 4.0

3 X =1,0 = 4,0

3 X =1,0 - 4.0

3 X =1,0 = 4,0

3 X =1,0 - 4,0

3 X =1,0 - 4,0

3 X #1,0 - 4,0

3 X =1,0 - 4,0

3 X =1,0 - 4,0

4 X =1,0

4 X =1,0

5 X =1.0

5

6

__.'75 J—

DATA

OMEGA
cs

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

cBIl
c<
CBII
cBI1l
(«:28)
CBlLI
CcBIl
cBll
cBll
cBll
cBll
CBll
cBll
cBll
cBll
cBll
CcB11
cBl1
cBll
[«-30
CBl1
cBrl
Bl
cBll
CBI1
cB8ll
cBI1l
cBlIt
CcBIl
cBll
cBll
cB8l1l
CBI1
CcBIt
cBll
CBll
cBll
CBI1
CBII
cBll
cBI”
BETHE
BETHE
CBI1
cBll
cBll
cBIl
CBI1
CcBll
Bl
CcBlIl
cBII
cBll
Bl
cBll
CBILI
cBIl
CBI1
cBli
CcBIl
cBll
CBII
CcBIl

YEAR
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REF.

921
600
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
1750
1750
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
921
Q21
921
1470
1312
1312
1312
1312
1312
1312
1312
1312
1312
1312
1312
1312
1312
1312
1312
590
590
590
1930
1330
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10N

SI 13+
S1 13+
S1 12+
sl 12+
Sl 12+
SI 12+
SI 12+
S 12+
Sl 12+
SI 12+
Sl 12+
S1 12+
S1 12+
sl 12+
SI 12+
S1 12+
S| 12+
Sl 12+
SI 12+
S1 12+
Sl 12+
SI 12+
Sl 12+
SI 12+
Sl 12+
Sl 12+
Sl 12+
Si 12+
SI 12+
S1 12+
S1 12+
S! 12+
SI 1e+
Sl 12+
Sl 11+
SI 11+
Sl 11+
SI 11+
SI 11+
SI 11+
SI 11+
SI 11+
SI 11+
SI 11+
Sl 11+
SI 11+
Si 11+
SI 11+
Sl 11+
SI 11+
SI 11+
SI 11+
S! 11+
Si 11+
SI 11+
SI 11+
Si 11+
SI 13+
S1 %1+
S1 11+
S1 11+
Sl 11+
Sl 11+
SI 11+

#*
-
*
*
*
*
#®
#
#
*
®
L
*
»
»
*
*
»
@
)
o
-
»
L]
e
*
®
#*
#
»
L
#
#
#
#
L
#
#
L
)
#
[
*
»
#*
#
"
#
#
-
»
#
L
*
-
L
@
&
#
#
.
»
.
e
»
®
#
»
#
&
#
!
*
-
#
®
&
»
#
#
&
e
o
*
»
®
#
# Sl 11+
#

»

P2
2P4
2P4
2P4
2P4
2P4
2P4
2P4
2P4
2P4
2P4
2P4
2P5
2P5
2P5
2P5
3s 2
3s 2
3s3pP
3s3P
15
1s
152
182
182
1Ss2
182
1s2
152
1s2
182
182
182
182
1s2
182
182S
1s2p
182
152
152
1s2

3P1
2P1/2
2P1/2
2P1/2
2P1/2
S1/2
sl/2
3P0
3P0

35
3p
150
180
150
150
1s0
1s0
1S0
3s1
381
3s1
3P0
3P0
3P0
3P1
3P2
3P1

TRANSITION NUMBER 12,
2P2 3P2
2P4 1S
2P4 15
2P4 1D
2P4 1D
2P4 1S
2P4 1S
2P4 3P1
2P4 3P2
2P4 3P2
2P4 3P2
2P4 3P2
2P5 2P3/2
2P%5 2P3/2
2P5 2P3/2
2P5 2P3/2
3P 2PJ

4P 2PJ
3S3P 3P2
383P 3P2

el ol
RN 00O 0 0000 m®MDE oG

W
wn
VWLLLLULLLLLVLLVLLWLLVLLULLLLVLLVLLLVWUUVBLVLUVLLWLRNNDRMDODOONDNVRNNNDNDNDNDRNNNNDNDDDNDNDD DD D

<«

ENERGY RANGE

X =1,0
RY3=0,0
RY=0.040.54+0.10
RY3=0,0
RY=0,0 - 0,10
RY3=0,0
RY=0.0+¢0,5:0.10
X =1.,0
X =1,0
X =1,0
X =1.0
X =1,0
X =1,0
X =1,0
X =1,0
RY=0,040,054+0.10
PARAMETERS
PARAMETERS
=1.0
=1,0
*1.0 = 26467,
=l -5
RY=1384196
RY=138.196+400
RY®=1384196+400
RY=138+196+400
X =1 -5
RY=1384196
RY=13841964400
RY=13841964400
X =1l =5
RY=13841964400
X =1 = 5
X =1 = 5
X =f =5
X =L = 5

> X X X

T =4,0 -~ 20.,0#10(6)

RY=1384196
RY=138+196
RY=1384196
RY=1384196
X =1,0 = 5,333
¥ =1,0 « 5,333

RY=1384196
RY=196
RY=138.196
RY=196

RY=196

RY=196

RY=196

RY=196

RY=196

RY=196

RY»196
RY=22,4430.0
X =2,0 = 10.0
X *2,0 = 10.0
X =2,0 - 10.0
X =2,0 = 10.0
X =2.,0 - 10.0
RY=5,0422¢4+30.,0

X =2,0 - 10.0

X =1,25 - 10,0
RY=22,4,30,0
=2,0 = 10,0
=1,25 -~ 10.0
=2,0 - 10.0
=1.2542:0¢5.0
=2,0 - 10.0
2#1,2542.0+5,0
=2.0 - 10.0
21.2542+045.0
=2.0 - 10.0
=1.25¢2:045,0
¥=22.4430,0
=2,0 - 10.C
=1,042,0

=2,0 = 10.0
=1.042.0

=2,0 - 10.0
=2,0 -~ 10.0
=2,0 = 10,0
=1,04+2,0

=1,0 - 10.0
=1.0 = 10.0

PR & B B & B 5 R B B B B
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DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

3}
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
ER+DW
cB8o
cB

Dw
cBO

c8
cB

YEAR
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REF.

590
540
710
540
710
540
710
630
590
590
630
630
590
590
630
710
1750
1750
590
590
1530
1592
1510
1520
1520
1520
1592
1510
1520
1520
1592
1520
1592
is92
1592
1592
882
1091
1091
1091
1091
1770
1770
1091
1091
1091
1091
1091
1091
1091
1091
1091
1091
1091
880
930
930
930
930
930
880
930
230
880
930
930

930,

930
930
930
930
930
930
930
880
930
930
930
930
930
930
930
930
930
930
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# ION TRANSITION

*

« SI 11+ 35 w

+ SI 11+ 35 3D

# Sl 11+ 3§ 4D

# SI 11+ 38 70

+« Sl 11+ 2P 3s

# Sl 11+ 2P k14

# Sl 11+ 2P 30

# Sl 11+ 2P 4D

# Sl 11+ 2P D

* S| 11+ 25 28172 2P 2P3/2

# SI 11 2S 2S1/2 2P 2P3/2

# Sl 11+ 25 251/2 3P 2P3/2

# SI 11+ 25 2s1/2 4P 2P3/2

« Sl 11+ 25 251/2 ab 20

# SI 11+ 25 251/2 35S 250

# SI 10+ 282 18 252P 1P1

# S1 10+ 282 1S 253P 1P1

# S1 10+ 282 1S 253D 1D1

# SI 10+ 252 1S 254p 1P1

# SI 10+ 252 1S 254D 102

# Sl 10+ 252 1S 285p 1P1

# Sl 10+ 282 1S 255D 1D2

# SI 10+  252P 3P0 252p 3P2

s Sl 9+ 252 2P 2P1/2 252 3S 2s1/2
# SI 9+ 282 2P 2P1/2 252 45 25172
« Sl 9+ 282 2P 2pP1/2 2S2 2P 2P3/2
# SI 9+ 252 2P 2P1/2 252 2P 2P3/2
# Sl 9+ 282 2P 2P1/2 252 2P 2P3/2
# Sl 9+ 282 2P 2P1/2 282 2P 2P3/2
# SI 9+ 252 2P 2P1/2 282 3P 2P1/2
# S| 9+ 252 2P 2P1/2 282 3P 2P3/2
# Sl 9+ 252 2P 2P1/2 282 3D 201/2
+ SI 9+ 282 2P 2P1/2 252 3D 2b3/2
# Sl 9+ 252 2P 2P1/2 2S2 3D 20572
# SI 9+ 25?2 2P 2P1/2 252 4D 2D3/2
# S| 9+ 252 2P 2P1/2 252P2 25172
# SI 9+ 252 2P 2P1/2 2s2pP2 2P1/2
# Sl 9+ 252 2P 2P1/2 252P2 2P3/2
# SI 9+ 282 2P 2P1/2 252p2 2D3/2
# SI 9+ 252 2P 2P1/2 252P2 2D3/2
# S| 9+ 252 2P 2P1/2 2P3 2P1/2

# S 9+ 252 2P 2P1/2 2P3 2P3/2

* 5] 9+ 252 2P 2P1/2 2P3 2D3/2

# SI 9+ 252 2P 2P1/2 2P3 2D5/2

# S| 9+ 282 2P 2P3/2 252 35 281/2
# S| 9+ 252 2P 2pP3/2 252 3S 2s81/2
# S| 9+ 252 2P 2P3/2 252 3P 2P1/2
# SI1 9+ 282 2P 2P3/2 252 3P 2P3/2
* 19+ 252 2P 2P3/2 2s2 3D 203/2
# Sl 9+ 252 2P 2P3/2 252 3D 20572
+ S| 9+ 252 2P 2P3/2 252 5D 205/2
# SI 9+ 252 2P 2P3/2 252 6D 2D5/2
* S1 9+ 252 2P 2P3/2 252pP2 251/2
* Sl 9+ 282 2P 2P3/2 252P2 2P1/2
# Sl 9+ 252 2P 2P3/2 . 252P2 2P3/2
* Sl 9+ 252 2P 2P3/2 252P2 2D3/2
# SI 9+ 252 2P 2P3/2 252P2 2D5/2
# S 9+ 252 2P 2P3/2 2P3 2P1/2

# Sl 9+ 252 2P 2P3/2 2P3 2P3/2

# Sl 9+ 282 2P 2P3/2 2P3 2D3/2

# Sl 9+ 252 2P 2P3/2 2P3 2D5/2

# Sl 8+ 2P2 3P 2P3P 3D

# Sl 8+ 2P2 3P 2P3D 3D

» Sl 8+ 2P2 3P 252P3 35

* SI 8+ 2P2 3P 252P3 3P

# S| 8+ 2P2 3P 252P3 3D

# Sl 8+ 2P2 3P0 2P2 3P1

# SI 8+ 2P2 3P0 2P2 3P2

# SI 8+ 2P2 3P0 2P2 3P2

« Sl B+ 2pP2 3P1 2P2 3P2

* Sl 8+ 252 2P2 3P1 252P3 3P2

# SI 7T+ 2P3 48 2P2(3P)3S 4P
# SI 7+ 2P3 4S 2P2(3P)3D 4P
# SI T+ 252 2P3 4S83/2  2S2P4 4P3/2
& SI T+ 252 2P3 2p3/2 252P4 2D3/2
# SI 6+ 2P4 3P 2P3(4S5)3D 3D
# S| 6+ 2P4 3P 2P3(¢20)3S 3D
# Sl 6+ 2P4 3P0 2P4 3P2

* Sl 6+ 252 2P4 3P2 252P5 3P2

# S 5+ 2P5 2P 2P4(15)3S 2§
* S| 5+ 2P5 2P 2P4(1D)3S 20
# S| 5+ 2P5 2P 2P4(3P)3S 2P
& S] 5¢ 2P5 2P 2P4(3P)3D 2D
# Sl 5+ 2P5 2P1/2 2P% 2P3/2

& Sl 5+ 2P5 2P1/2 2P5 2P3/2

»

.

ZRRERBRRRERBERBRATRRBUBRDERRBBERRRRRRRRR B LR AR A RRRGERFRRD R BB RRRRERARBRRG R D BRI RRRAGRBRR LR BT RRRBBTRBRIN B2

NUMBER E.

K X XK X

ENERGY RANGE

=1,0 -~ 10.0
=1.,0 - 10.0
=1.0 = 10,0
=1,0 -~ 10.0

RY=22,4430.0
RY=22,4430.0

®1,254¢240+3,0
21,25¢2.043,0
=1:2542+043,0

VOOV OVOVYWROEOONN~N-NOOOCOOCOOCVUOULUVUMUUVLUVUMUUMUOMUVUULUMUOLDUVUMLIOIVAUMUDUUVMVMUUMUOVMOMUVUVBRS PP PR PIIULULLLLLLLLLLWLWY

2] =
=1
=1
=1
=1
=1
=]l
=1
=1
=1
=1
=1
B] =
x1,0
EV=DE+260,0

X =] =« 5

X =1,0

X =1,0

X =1,0

EVs=DE 86,0
EV=DE+260,0
EV=DE(260,0

X =] =5
EV=DE+260.0
EV=DE+260.,0

X =] =5
EV=DE - 260.0
EVeDE -« 260.0
EV=DE « 260,0
EV=DE = 260.0
X =] =5
EV=DE

EV=DE

EV=DE

EV=DE
EV=DE,260.0

X =1 « 5
EV=DE+260.0
EV=DE+260.0
EVaDEL260.,0
EV=DE.260.0

X =1 =« 5

X =1 « 5
EV=DE = 260,0
EV=DE « 260.0
EV=DE « 260.0
EV=DE = 260.0
EV=DE « 260.,0
EVeDE
EV=DE
EVsDE
Ev=DE
=]
=]

n] -

M IC DK I I I M X XK I XX XK XK X K
SRV A RV RV RV RV RV RV RV RE RV RN )

(S RV NN BT AN ]

b B 3 3
]
-
-
(=]

L]
-
’
A RS

X =] =
X =] =
X 41,0

AC RV )

2] -
8] -
=] -
n] =
=1,0
=1.0

AT RS RV R ]

X
X
X
X
X
X
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DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

- OMEGA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

EGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

G

OMEGA
OMEGA
]

G

OMEGA
OMEGA
OMEGA
G

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

c8
cB
cB
cB
Dw

YEAR
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REF.,

930

930

930

930

880

880

930

930

930
1592
1592
1592
1592
1592
1592
1592
1592
1592
1562
1592
1592
1592

590
1291
1592

590

590

630
1291
1291
1291
1592
1291
1291
1592
1291
1291
1291
1291
1592
1291
1291
1291
1291
1291
1592
1291
1291
1291
1291
1592
1592
1291
1291
1291
1291
1291
1291
1291
1291
1291
1592
1592
1592
1592
1592

630

590

630

630
1330
1592
1592
1330
1330
1592
1592

590
1330
1592
1592
1592
1592

590

590
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&
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#
*
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»*
+#+
*
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L4
#
*
*
*
*
*
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*
*
*
*
»
*
*
&
-
®
*
*
*
*
*
*
*
*
*
*
»
*
*
-
»
*
*
*
*
*
*
*
»
*
*
*
»
*
-
»
»
*
»*
L 4
*
*
»
*
*
-
»
»
»
»
-
»
»
*
-
-
*
L 4
*
*
#
L 4
»
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TRANSITION

2P5 2P1/2 2P5 2P3/2
2P5 2P1/2 2P5 2P3/2
3s 3P
3s 3P
3s 3P
3S 3P
3s 3P
3s 3P
3s 3P
3s ap
3s 2s1/2 3P 2PJ
3s 251/2 3D 20J
3P 2P1/2 3P 2P3/2
3P 2P1/2 3D 2DJ
3P 2P3/2 3D 20J
3D 203/2 3D 205/2
3S3P 3P0 3S3p 3P2
353P 3P0 3S3P 3P2
352 3P 2P 382 4S5 2S
352 3P 2P 352 3D 2D
352 3P 2P 3S3P2 25
352 3P 2P 383p2 2P
352 3P 2P 383P2 2D
3P 2P1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
3p 2P1/2 3P 2P3/2
3P 2P1/2 P 2P3/2
252P 3P0 2S2pP 3P2
252 2P 2P1/2 252 2P 2P3/2
2P2 3P0 2P2 3P2
2P2 3P0 2P2 3P2
2P4 3P0 2P4 3P2
2P5 2P1/2 2PS 2P3/2
3s 251/2 P 2PJ
35 25172 4P 2PJ
353P 3P0 353P 3P2
3S3P 3P0 3S3p 3P2
3P 2P1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
3p2 3P 3P2 1S
3P2 3P 3P2 1S
3P2 3P 3P2 15
3P2 3P 3P2 1D
P2 3P 3P2 1D
3pP2 3P 3P2 1D
3P2 3P 3P2 10
3P2 1D 3P2 15
3P2 1D 3P2 1§
3P2 1D 3P2 1S
3P2 3P0 3P2 3P1
3P2 3P0 3P2 3P1
3P2 3P0 <3P2 3P2
3P2 3RO 3P2 3P2
3P2 3P0 3P2 3P2
3P2 3P0 3P2 3P2
3P2 3P1 3P2 3P2
3P2 3P1 3P2 3P2
2S2P 3P0 252P 3P2

252 2P 2P1/2
252 2P 2P1/2

282 2P 2P3/2
282 2P 2P3/2

I B EE R EREEEREEREEEREER RS R EREEEEREEEEEREEEEEEREEEEE R RS R R E R EEREEREEREEREENSERES:SEERJENRIEERH:.ENEESEZEJRJEJNEEJSEIEZESR

VUOLLLOLLLOVLLLOLLOVLLOLOOVOTDTVTTTVTVTVTVTVTIVTTVTTVDTVVTYVVIVVIVVUVIVDVDIVVDITODVD

2Pz 3P 2P2 15
2P2 3P 2P2 1D
2P2 1D 2P2 1S
2P2 3P0 2P2 3P2
9+ 2P3 2P1/2 2P3 2P3/2
8+ 2P4 3P0 2P4 3P2
T+ 2P5 2P1/2 2P5 2P3/2
5+ 35 251/2 3P 2PJ
5+ 35 25172 3D 20J
S5+ 3P 2P1/72 3P 2P3/2
5+ 3P 2P1/2 30 20J
5+ 3P 2P3/2 30 20J
5+ 3D 20372 3D 2D5/2
4+ 3S3P 3P0 353P 3P2
be 3S3P 3P0 3S3P 3P2
3+ 3P 2P1/2 3P 2P3/2
3+ 3P 2P1/2 3P 2P3/2
3+ P 2P1/2 3P 2P372
3+ 3P 2P1/2 3P 2P3/2
2+ 3P2 3P 3P2 15
2+ 3P2 3P 3P2 1S
2+ 3p2 3P 3P2 1S
2+ ap2 3P 3P2 15

NUMBER E.,

ENERGY RANGE

X =1,0
RY=0,0+0,05+0.,10
=] e 4

=] - 4

=] - §

=l - 4

=1,0

=1,0

=1,0

=1.,0
RY=0,741,5+2.5
RY=1,.5+2.5
RY=0,741.542,5
RY=1,542,5%
RY=1,542.5
RY=#1,542,5

=1.0
=1,0
=1,1
=1,1
=1,1
=1,1
=1,1
=1,0
=1,0
=1,0
=1.0
=1.0
=1,0
=1.0
=1,0
=1,0
=1,0
PARAMETERS
PARAMETERS
=1.,0

=1.0

=1,0

=1.0

=1,0
E3=0,040,05+0,10
RY3=0,0005
RY3=0,2 ~ 2.0
E3=0,0

X =1,0
RY3=(,0005
RY3=0,2 - 2,0
E3=0,0
RY3=0,0005
RY3=0,2 = 2.0
E3=0,0

X =1,0
E3=0,0+0.05+0,10
X =1,0

X =1,0

X =1,0
E3=0,040.05+0.10
X =1,0
E3=0,040.05+0,10
X =1,0

X =1,0

X =1,0°

RY3=0,0

RY3=20,0

RY3=0.0

X =1,0

X =1,0

X =1.0

X =1,0
RY=1,042,543.5
RY=2,543,5
RY=1,002.543.5
RY=2,543,5
RY=2,543.,5
RY=22,5+3.5

X =1,0

X =1,0

X =1,0

X =1.0

X =1,0
£3=0,0+10.05+0,10
K =0,01

K =0,01
RY3=0,5005
E3=0,040.054+0,10

3¢ 3C 3¢ M X I XK X

P B 8 8 3 B 5 & 5 8 5 3 8 5 5 5 4

€ 2 XX X >

—_ 78 —

DATA

OMEGA
OMEGA
OMEGA
OMGEA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

CcBO
ER+DW
cBl
cBlIl
cBrl
cB'Il
SCBI
SCBI1I

ER
ER+DW
Dw

YEAR

69
69
63
63
63
63
69

67
70

LR IOk T D I DN N O IR B NNE DN DNE DN DR DN NNR NNN NNE DNR NNR DND BN DR NN BN DN B DR DN BN AN ANN RN UL B B D B B D A DR R DN ZN DN R D DN B DRV NN DN B DN BN DN RN D N DO NN D DR DN RO NN R NN R N DN RN DN NN N NN BN BN RNN BN RN BN}

REF,

630
710
230
230
230
230
640
640
640
640
1241
1241
1241
1241
1261
1241
390
590
850
850
850
850
850
100
590
590
630
590
590
590
590
590
590
1750
1750
590
590
590
590
630
810
540
740
810
500
540
740
810
540
740
810
630
810
590
590
630
810
630
810
590
590
630
460
460
460
59C
630
590

- 590

1241
1241
1241
1241
1241
1241
590
590
590
590
630
810
310
310
540
810

BALRRR B AR NS R BB R BB AR B U AR BB L AR BSRBAN DR B IR BB REBBRIRBBARB U RRR BB RDR R QDR RV BABBRRR BRI BIRIRBROBBREBRRN Y

IR E R A EEREEEREEREENE EEEEE RS EEEE EEE R EE R E R E EEE N R EEEEEEE R E R B E R R E R R R R E R R N EE R EEEEEEEE NN EERE N NN



l’*'.ﬁ.'i..di'&!li|i§.!ﬂl’i’.{09iIG&Q!i‘i‘“ﬁ.ﬂi’b“hiﬁ#i&ill&'ﬂ#i#“i**i"“%Qﬁ!“ﬁiﬂQ#*#i##%ﬁ&&#ﬁ*QGQ@“#Q#“*}ﬁQ

YT T TTT VP T Ty P e s e ey T I T YT TR TSR I NI 2 T T 22 AN TSN 2222 22 222 LA AR A L s LRt L2 A g S A At il d

*

» ION TRANSITION

*

. S 2+ P2 2P 3P2 1D

* S 2+ 3P2 3P 3P2 10

# S 2+ 3P2 3P 3P2 1D

» S 2+ 3P2 3P 3P2 1D

. S 2+ P2 3P 3P2 1D

* S 2+ 3P2 3P 3P2 10

* S 2+ 3P2 1D 3P2 1S

# S 2+ 3P2_1D 3P2 1S

s S 2+ 3PpF 10 3P2 1S

* S 2+ 3P2 1D 3P2 1S

* S 2« 3P2 3P0 3P2 3P1

* S 2+ 3P2 3P0 3P2 3P1

* S 2+ 3P2 3P0 3P2 3P2

» S 2+ 3P2 3P0 3P2 3P2

» S 2+ 3P2 3P0 3P2 3P2
* S 2+ 3P2 3P0 3P2 3P2

* S 2+ 3P2 3P1 3P2 3P2
. S 2+ 3P2 3P1 3pP2 3P2

* S + 3P3 4S 3P3 2P

® S 3P3 4S 3pP3 2P

#» S + 3P3 4§ 3P3 2P

» S + 3Pl 45 3P3 2P

. S + 3P3 45 3P3 20

. S 3P3 4S 3P3 2D

. S 4+ 3P3 4S 3P3 20

# S 4 3P3 4S 3P3 2D

. S 3P3 2P 3P3 45

. S + 3P3 20 3P3 45
S + 3P3 20 3P3 2P

&« S + 3P3 20 3P3 2P

* 5 + 3P3 2D 3p3 2P

. S + 3pP3 20 3P3 2P

. S + 3P3 45 3P3 2P1/2
. S + 3P3 45 3P3 2P3/2
« S + 3P3 4S 3P3 203/2
*« S + 3P3 4S 3P3 2D5/72
# S + 3P3 2P1/2 3P3 2P3/2
* S + 3P3 2P1/2 3P3 2P3/2
. S + 3P3 2P1/2 3P3 2P3/2
« S 4 3P3 20372 3P3 2P1/2
» 5 + 3P3 20372 3P2 2P3/2
*» S 4 3P3 203/2 3P3 2pPJ

# S + 3P3 203/2 3P3 205/2
. 5 + 3P3 203/2 3P3 2D5/2
. S + 3P3 2D3/2 3P3 2D5/2
* S + 3P3 205/2 3P3 2P1/2
. S + 3P3 2D5/2 3P3 2P3/2
s« S + 3P3 20572 3P3 2PJ
» CL 3+ P2 3P 3P2 1D

* CL 3+ 3P2 3P 3P2 1D

o CL 3+ 3P2 3P 3P2 1D

» CL 3+ 3P2 3P 3P2 10

» CL 3+ 3P2 3P 3P2 1D

» CL 3+ P2 3P 3P2 1D
# CL 13+  252P 3P0 252p 3P2
#» CL 12+ 252 2P 2pP1/2 282 2P 2P3/2
# CL 11+ 2P2 3P0 2P2 3P2

* CL 9+ 2P4 3P0 2P4 3P2

# CL 9+ 2P4 3PD 2Py 3P2

&« CL 8+ 2P5 2P1/2 2PS 2P3/2
. CL 5+ 353P 3P0 353p 3P2
* CL 5+ 3S3P 3P0 3S3p 3P2
* CL 4+ 3P 2P1/2 3P 2P3/2
# CL 4+ 3P 2P1/2 3P 2P3/2
* CL 4+ 3P 2P1/2 3P 2P3/2
* CL 4+ 3P 2P1/2 3P 2p3/2
« CL 3+ P2 3P 3P2 1S

+ CL 5+ ap2 3P 3P2 1S

* CL 3+ 3p2 3P 3P2 1S

» CL 3+ 3p2 3P 3P2 1S

#» CL 3+ 3p2 3P 3P2 1D

® CL 3+ 3P2 3P 3P2 1D

® CL 3+ 3P2 3P 3P2 1D

* CL 3+ 3p2 3P 3P2 1D

» CL 3+ 3P2 3P 3P2 10

» CL 3+ 3P2 3P 3P2 1D

* CL 3+ 3P2 1D 3P2 1S

* CL 3+ 3P2 10 3P2 15

» CL 3+ 3P2 1D P2 1S

» CL 3+ 3P2 10 3P2 18

» CL 3+ 3P2 3P0 3P2 3P1
# CL 3+ 3P2 3P0 P2 3P1
* CL 3+ 3P2 3P0 3P2 3P2
* CL 3+ 3P2 3P0 3P2 3P2
s CL 3+ 3P2 3P0 3P2 3P2
»

NUMBER E.

ENERGY RANGE

=0.,01

=0,01

=1,0

=1.0
RY3=0,Q005
E3=0,040,05+0.10
K =0,01

K =0,0)
RY3=0,0005
E3=0,0+0,05+0,10
X =1,0
E3=0,0+0,05+0,10
X =1,0

X =1,0

X =1,0
E3=0,0¢0.05+0,10
X =1,0
E3=0,0+0.05:0.10
X =1,0

KX X

.RY3=0,0005

RY3=0,2 = 2,0
E3=0,0+0,05+0.10
X =1,0
RY3=0,0005
RY3=0,2 = 2.0
E3%0,0¢0.05+0,10
E =BLOWJABOVE 4P
E =BLOWJABOVE 4P
X =1,0 ’
RY3=0,0005
RY3=0,2 = 2,0
£3=0,0+0.,05+0,10
EP320,0+0.,05+0.1
EP3=0,040,05+0.1
EP3==DEP = 0.1
EP3==DEP = 0.1

X =1,0
EP320,040,05+0,1
E320,040,05+0 10
Ep3-0.°00u05| 3
EP3=0,040,05+0.1
E3%0,040,05+0,10
EP3s=DEP = 0,1
E320,040,05+0,10
E =BLOW.ABOVE 4P
EP3u0,040,05+0.1
EP320,040,05+0.1
£3=0,040,05+0.10
K =0,01

K =0,01

X 21,0

X =1,0
RY3=0,0005
E3=0,04¢0.05+0,10
=1,0

81,0

=1,0

=1.,0

=1,0

=1,0

=1,0

=1,0

=1,0

=1,0

=1,0
€3=0,040.05+0,10
K =0,01

K =0,01

RY3=0, 0005
E3=0,040.,05+0,10
K =0,01

K 20,01

X =1,0

X =1.0
RY3=0,0005
E3=0,040,05+0,1
K =0,01 :
K =0,01
RY3=0.0005
E3=0,0¢0.05+0,10
X =1,0
E3=0,040,05+0,10
X =1,0

X »1,0

X =1,0

b B P P & B 3 B 3 3> 3 J
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DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
RATE

RATE

QMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
RATE

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
QMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

YEAR

64
64
66
67
67
70
64
64
67
70
69
70
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REF.

310
310
390
500
540
810
310
310
540
810
630
810
590
590
630
810
630
810
70
530
740
810
70
530
740
810
1810
1810
90
530
740
810
750
750
750
750
630
150
810
750
750
810
750
810
1810
750
750
810
310
310
390
500
540
810
590
590
590
590
590
590
590
590
590
590
630
810
310
310
540
810
310
310
390
500
540
810
310
310
540
810
630
810
590
590
630

,r
*
»
#*
#
o
@*
)
*
#*
*
#
-
*
»
@
@
*
»
»
-
*
@«
*
*
*
®
L
*
*
#*
*
»
#
»
-
»
*
L]
*
*
»
»
»
*
*
L
*
*
*
-
*
»
»
#
L
*
*
*
L3
*
*
#
»
»
»
*
»
*
*
»
*
»
*
@
#
»
*
»
»
L
*
»
*
*
»
@
@
*
@
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ION

CL 3+ P2
CL 3+ 3P2
CL 3+ P2
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3p3
CL 2+ 3P3
CcL 2+ 3P3
cL 2+ ar3
CL 2+ 3P3
CL 2+ 3pP3
CL 2+ * 3P3
CL 2+ 3Pr3
cL 2+ 3rP3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
CL 2+ 3P3
cL 2+ 3P3
CL 2+ 3P3
cL + 3P4
cL + 3P4
CcL + 3P4
CcL + 3P4
cL + 3P4
CL + 3P4
cL o+ 3P4
CL + 3P4
cL + 3P4
CL o+ 3Py
CL + 3P4
A 15+ 2S
A 15+ 2S
A 15+ 2S
A 15+ 25
A 15+ 2P
A 15+ 2P
A 15+ 2P
A

A

A 13+ 252
A 13+ 252
A 13+ 252
A 12+ 2P2
A 12+ 2P2
A 12+ 2P2
A 12+ 2P2
A 12+ 2P2
A 12+ 252
A 11+ 2P3
A 11+ 2P3
A 11+ 2P3
A 11+ 2P3
A 10+ 2P4
A 10+ 2P4
A 10+ 2P4
A 10+ 2P4
A 10+ 2P4
A 10+ 2P4
A 10+ 2P
A 9+ 2P5
£ 9+ 2P5
A 9+ 2P5
A T+ a8
A T+ 3s
A T+ 3s
A T+ 3s
A T+ 3s
A T+ 3s
A T+ 3s
A T+ as
A 7 3s
A T+ 35
A T+ k1
A T+ 3P
A T+ 3p
A T+ 3P
A T+ 3P

EE R IR IR BN AR IE I N S R I I B R I R B IR A R I R I I R I R I R I R I I

14+ 2S2P 3P0
14+ 2S2P 3P0
2P 2P1/2 252 2P 2P3/2
2P 2P1/2 252 2P 2P3/2
2P 2P1/2 252 2P 2P3/2

TRANSITION
3P0 3P2 3P2
3P1 3P2 3P2
3P1 3P2 3P2
45 3pP3 20
45 3P3 2D
4s 3P3 20
4S 3P3 2P
4S 3P3 2P
45 3P3 2P
2D 3P3 2P
2D 3P3 2P
2D 3P3 2P
45 3P3 2P1/2
45 3P3 2P3/2
4s 3P3 2D3/2
43 3P3 20572
2P1/2 3P3 2P3/2
2°P1/2 3P3 2P3/2
2P1/2 3P3 2P3/2
2D3/2 3P3 2P1/2
20372 3p3 2P3/2
203/2 3P3 2PJ
20372 3P3 20572
203/2 3P3 20572
205/2 3P3 2P1/2
205/2 3P3 2P3/2
205/2 3P3 2PJ
3P 3P4 1S
3p 3P4 1D
3p 3P4 1D
10 3P4 1S
3P0 3P4 3P2
3P0 3P4 3P2
3P0 3P4 3P2
3P0 3P4 3P1
3P 3P4 3P0
3p1 3P4 3P2
3p2 3P4 3PJ

2p

3s

3p

30

3s

3P

3D

252p 3P2

252p 3P2

3p 2P2 1D
3P0 2P2 3P2
3P0 2P2 3pP2
3P0 2P2 3P1
ap1- 2P2 3P2
2P2 3P1 252p3 3D2
45 2P3 2P
45 2P3 2D
20 2P3 2P
2P1/2 2P3 2P3/2
ap 2P4 1S
3p 2P4 1D
10 2P4 1S
3P0 2P4 3P1
3P0 2P4 3P2
3P0 2P4 3P2
3P1 2P4 3P2
2P1/2 2P5 2P3/2
2P1/2 2P5 2P3/2
2P1/2 2P5 2P3/2

3p

30

4D

4F

58

4s

4P

5P

5D

5F

3D

4s

4P

4D

55

NUMBER E.

14

ENERGY RANGE

E3=0,0+0,05+0,10
X =1,0
E3=0.0+0,05+0,10
RY3=0,0005
RY1=0,3 - 1,0
E3=0.04+0,054+0,10
RY3=0,000%
RY1=0,3 = 1.0
E3=0,0+0.05+0.10
RY3=0,0005
RY1=0,3 = 1,0
E3=0.040,05+0,10
EP3%0,040+05+0.1
EPJ=0,0+0.05+0,1
EP3=«DEP = 0,1
EP3==DEP = 0,1

X =1,0
EP3=0,040,05+0,1
E3=0,040.05+0.10
EP320,040,05+0.1
EP3%0,0+0.05+0,1
E320,040,05+0,10
EP32=DEP =~ 0,1
E3%0,040,05+0,10
EP320,04+0.0540,1
EP3=0,040,05+0,1
E3=0,0+0,05+0,10
RY3=0,0005
RY3=0,0005
E3=0,040,05+0.10
RY3=0,0005

X =1,0

X =1,0

X =1,0

X =1,0
E3=0,040.,05+0.10
X =1,0
E3=0,04+0.,05+0.10
RY=2.309 ~ 116.0
RY=37,838 - 116.0
RY=38,495 = 116,0
RY=38,718 - 116.0
RY=35,529 -~ 116.,0
RY=36.186 = 116.0
RY=36,408 - 116.0
X =1,0

X =1.,0

X =1,0

X =1,0

X =1.0

X =1,0

X =1,0

X =1,0

X =1,0

X =1,0

RY320,0

RY3=0,0

RY3=0.0

X =1,0

RY3=0,0

RY3=0,0

RY3=0,0

X =1,0

X =1.,0

X =1,0

X =1.0

X =1,0

X =1,0

X =1.0

TEV=10 = 300
TEV=10 = 300
TEV=10 « 300
TEV=10 = 300
TEV=10 - 300
TEv=10 = 300
TEV=10 = 300
TEV=10 = 300
TEV=10 - 300
TEvV=10 = 300
TEV=10 =~ 300
TEvV=10 = 300
TEv=10 = 300
TEV=10 = 300
TEv=10 - 300

— 80 —

DATA

OMEGA
OMEGA
QMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
G
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE

METHOD

Ow
cBo
oW
Ow
cC
Dw
oW
CcC
Ow
DwW
cc
Ow

cBo
cB8
CBO
cBo
cB
oW
CBO
cBll
cB11
c8ll
cBl
c8ll
cBl1
cBll
CBll
CcBll
cBl
cBll
cell
CBI1
CcBll
cBl1

YEAR

REF.

810
630
810
530
740
810
530
740
810
530
740
810
750
750
750
750
630
750
810
750
750
810
750
810
750
750
810
540
540
810
540
590
390
630
630
810
630
810
1560
1560
1560
1560
1560
1560
1560
590
590
590
590
630
500
590
630
630
630
1330
540
540
340
630
540
540
540
630
590
630
630
590
590
630
900
900
900
900
900
900
900
900
900
900
900
900
900
900
900
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ION

'Y
»

*

# A

#® A

® A

* A

#* A

# A

* A

*® A

* A

# A

+ A

* A

* A

* A

* A

* A 4+ P2
® A 4+ P2
#* A 4+ 3p2
® A 4+ P2
* A 4e P2
® A 4+ P2
*® A 4+ ap2
® A 4+ P2
# A 4+ 3P2
*® A 4+ 3pP2
® A 4+ 3pP2
* A 4+ 3p2
* A 4+ P2
* A 4+ 3P2
* A 4+ 3P2
# A 4+ 3P2
* A 4+ P2
# A 4+ P2
* A 4+ 3P2
® A 4+ 3pP2
® A 4+ 3P2
# A 4+ 3pP2
# A 3+ 3P3
* A 3+ 3P3
*® A 3+ 3P3
# A 3+ 3P3
* A 3+ 3P3
# A 3+ 3P3
# A 3+ 3P3
®# A 3+ 3P3
® A 3+ 3P3
# A 3+ 3P3
* A 3+ 3P3
® A 3+ 3P3
* A 3+ 3P3
* A 3+ 3P3
®« A 3+ 3P3
& A 3+ 3P3
® A 3+ 3P3
# A 3+ 3P3
# A 3+ 3P3
# A 3+ 3P3
* A 3+ 3P3
* A 3+ 3P3
* A 3¢ 3P3
*» A 3+ 3P3
® A 2+ 3P4
= A 2+ 3P4
= A 2+ 3P4
* A 2+ 3P4
# A 2+ 3P4
s A 2+ 3P4
» A 2+ P4
# A 2+ 3P4
. A 2+ 3P4
* A 2+ 3P4
* A 2+ 3P4
* A+ 3PS
# A ¢+ 3P5
* A+ 3P5
2 A + 3PS5
* A o+ 3P5
* A+ 3PS
® A+ 3P5
= A+ 3P5
# A 4 3P5
® A+ 3P5
» A+ 3P5
* A + PS5
® A ¢ 3PS5
»

-

T+ 35 28172
T+ 3s 2S81/2
6+ 3S3P 3P0
S5+ 3P 2P1/2
S+ 3P 2PLl/2
5+ 3P 2P1/2
5+ 3P 2P1/2

3P
3P
3P
3P

3pP2

2P1/2
2P1/2
2P1/2
2P1/2
2P3/2
2P3/2
2P3/2
2P3/2
2P3/2
2P372
2P3/2
2P3/2
2P3/2

TRANSITION

5P
50

3P 2P3/2
3P 2P3/2
3P2 18
3P2 18§
3P2 1S
3P2 18
3P2 1D
3P2 1D
3P2 1D
3P2 1D
3P2 1D
3P2 1D
3P2 1S
3P2 1S
3P2 1S
3P2 1S
3p2 3P1
3P2 3P1
3P2 3P2
3P2 3P2
3P2 3P2
3P2 3P2
3P2 P2
3P2 3P2
3P3 2P
3p3 2P
3p3 2P
3P3 2D
3P3 20
3P3 20
3p3 2P
3p3 2P
3p3 2p
3P3 2P1/2
3P3 2P3/2
3P3 2D3/2
3P3 205/2
3P3 2P3/2
3P3 2P3/2
3P3 2P3/2
3P3 2P1/2

« 3P3 2P3/2

3P3 2D5/2
3P3 2D5/2
3P3 2PJ
3P3 2PL/2
3P3 ¢P3/2
3P3 2pPJ
3P4 1S
3P4 1D
3P4 10
3P4 1S
3P4 3P1
3P4 3P2
3P4 3P2
3P4 3P2
3P4 3P0
3P4 3P2
3P4 3FJ
3P5 2P3/2
3PS5 2P3/2
3P5 2P3/2
3P5 2P3/2
3P4(1D)4P
3P4(1D)4P
3P4(1D) 4P
3P4(1D)4P
3P4(1D)4P
3P4(1D)4P
3P4(3P) 4P
3P4(3P)4P
3P4{3P)4P

2F5/2
2F7/2
2P3/2
2P1/2
2D5/2
2D3/2
4p5/2
4p3/2
4P1/2

NUMBER E.,

ENERGY RANGE

TEV=10
TEV=10
TEV=10
TEV=10
TEV=10
TEvV=10 300
TEV=10 300
TEV=10 - 300
PARAMETERS
PARAMETERS
X =1,0
X -100
X =1,0
X =1,0
E3=0,04+0.05+0,10
K =0.01
K =0,01
RY3=0,000%
E3=0,040.,05+0,19
K =0.,01
K =0,01
X =1,0
X =1,0
RY3=0,0005
E3=0.040,05+0,10
K =0,01
K =0,01
RY3=0,0005
E3=0,040.05+0,10
X =1,0
E3=0,040.05+0,10
X =1,0
X =1,0
X =l,0
E3=0,040,05+0,10
X =1,0
E3=0,0¢0,05+0.10
RY3=0,0005
RY3=0,68074
E3=0,0+0,05+0,10
RY3=0,0005
RY3=0,68074
€3=0,040.05+0,10
RY3=0,0005
RY3=20,68074
E3=0,040,05+0.10
EP3=0,040.0540,1
EP3%0,0+0.0540.1
EP3=«DEP = 0.1
EP3=-DEP = 0.1
X =1,0
EP3=0,0+0,05+0,1
E3=0,040,05+0,10
EP3=0,040,05+0.1
EP3=0,040.054+0,1
EP3==DEP = 0.1
E3=0,04+0,05+0,10
E3=0,040.05+0,10
EP3=0,040,05+0,1
EP3%0,040.05+0,1
E3=0,040,05+0,10
RY3=0,0005
RY3=0,0005
E3=0,040,05+0,10
RY3=0,0005
X =1,0
X =1,0
X =1,0
X =1,0
E3=0,040,05+0,10
X =1,0
E3=0,040,05+0.10
X =1,0
X =1,0
X =1,0
€ =0,0.0,
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0

300
300
300
300
300

0,10

VMV O
e e o ®» & s e & & \N
[ XedoRoRw oo oo

J— 8]‘ —

DATA

RATE
RATE
RATE
RATE
RATE
RATE
RATE
RATE

METHOD

cBlt
CcBll
cBll
cBll
cBll
cBll
cBll
cBll
BETHE
BETHE

YEAR

[ 0 N N U B BN N O D N B D DO R D D NN N N DN N N D O NN N AN N B BN BNK DN NN DN BN DN NN BN DN DN RN DN DN DN DN D B D NN NN R N DN N NN NN NN AN NN NN R AN N R NN NN NNN NN AN SN UNE NN DN 2NN B Y RN 2N DN BN A AN A |

REF.

900
900
900
900
900
900
900
900
1750
1750
590
590
590
630
810
310
310
540
810
310
310
390
500
540
810
310
310
540
810
630
810
590
590
630
810
630
810
530
740
810
530
140
810
330
740
810
750
750
750
750
630
750
810
150
750
750
810
810
750
750
810
540
540
810
540
630
590
590
630
810
630
810
590
590
630
810
970
970
970
970
970
9370
970
970
70
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L
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*
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u
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TRANSITION
3P5 2P3/2 3P4(3P)4P 4D172
3p5 2P3/2 3P4(3P)4P 4D1/2
3PS 2P3/2 3PG(3P)4P 4D5/2
3PS5 2P3/2 3P4 (3P)4P 4D3/2
3PS 2P3/2 3P4CIPY4P 2D5/2
3PS 2P3/2 3P4(3P)4P 2D3/2
3PS 2P3/2 3P4(3P)4P 2P1/2
3PS 2P3/2 3P4(IPI4P 2P1/2
3PS5 2P3/2 3P4(3P)4P 2P3/2
3PS5 2P3/2 3P4(3P)4P 483/2
252P 3P0 252P 3P2
252 2P 2P1/2 252 2P 2P3/2
2P2 3P0 2P2 3P2
2P2 3P0 2P2 3P2
2P4 3P0 2P4 3P2
2P5 2P1/2 2P 2P3/2
333P 3P0 3S3P 3P2
3P 2P1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
3P 2P1/2 P 2P3/2
3P2 3P 3P2 1S
3p2 3P 3p2 1S
3P2 3P 3P2 1D
3P 3P 3P2 1D
3P2 1D P2 1S
P2 1D 3P2 1S
3P2 3P0 3P2 3P1
3P2 3P0 3P2 3P1
3P2 3P0 3P2 3P2
3P2 3P0 3P2 3P2
3P2 3P0 3p2 3P2
3P2 3P0 3P2 3P2
3P2 3P1 3P2 3P2
3p2 3P1 3P2 3P2
3P3 4S 3P3 2P
3P3 4S 3p3 2p
3P3 4§ 3P3 20
3P3 4S 3p3 20
3p3 20 3P3 2P
3P3 20 3p3 2P
3P3 4S 3P3 2P1/2
3P3 4S 3P3 2P3/2
3P3 45 3P3 20372
3P3 4S 3P3 205/2
3P3 2P1/2 3P3 2P3/2
3P3 2P1/2 3P3 2P3/2
3P3 2P1/2 3P3 2P3/2
3P3 203/2 3P3 2P1/2
3P3 2D3/2 3P3 2P3/2
3P3 20372 3P3 2D5/2
3P3 20372 3P3 20572
3P3 20372 3P3 2PJ
3P3 2D5/2 3P3 2P1/2
3P3 2D5/2 3P3 2P3/2
3p3 20572 3P3 2PJ
3P4 3P 3P4 10
3P4 3P 3P4 1D
3P4 3P 3P4 1S
3P4 1D 3P4 1S
3P4 3P0 3P4 3P2
3P4 3P0 3P4 3P2
3P4 3P0 3P4 3P2
3P4 3P0 3P4 3P1
3P4 3P1 3P4 3P0
3P4 3P1 3P4 3P2
3P4 3P2 3P4 3PJ
3P5 2P1/2 3P5 2P3/2
3P5 2P1/2 3PS 2P3/2
3p5 2P1/2 3P5 2P3/2
3P5 2P1/2 3P5 2P3/2
1S 2s
152 1S 1525 1S
152 1S 1525 15
152 1S 1525 1S
152 1S 1528 35
152 1S 1S2P 1P
152 1S 1S2P 1P
182 1S 1S2P 1P
152 1S 152P 3P
1528 35 152P 3P
152P 3P 1527 1P
152 1S0 1525 150
152 150 1525 3S1
152 150 152P 1P1
152 150 1S2P 3PJ

NUMBER E,

NNV DN NN

ENERGY RANGE

RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
RY=2,0
=1,0
=1,0
=1,0
=1.0
=1,0
=1,0
=1,0
=1,0
=1,0
€3=0,0+0.05+0,10
RY3=0,0005 .
E3=0.0 .
RY3=0,0005
E3=0,040,05+0,10
RY3=0,0005
E3=0,0

X =1,0

E3=0.0

X =1,0

X =1,0

X =1,0

E3=0,0

X =1,0

E3=0,0
RY3=0,0005
E3=0,0
RY3=0,0005
E3=0,0
RY3=0,0005
E3=0,0
EP320,04040540,1
EP3=20,0:0,054+0.1
EP3==DEP = 0.1
EP3==DEP =~ 0.1

X =1,0
EP3%0,040:05+0,1
E2=0,0
EP330,040.05+0.1
EP3w0,040.054+0.1
EP3s=DEP =~ 0.1
E3=0,0

E3=0.,0
EP330,0+0.054+0,1
EP3=20,0+0.05+0.1
E3=0.0
RY3=0,0005
E3=0,040,05+0.10
RY3=0,0005
RY3=0,0005

X =1,0

X =1,0

X =1,0

X =1,0
E3=0.040,05+0,10
X =1.0
E3=0,0+0.05+0.10
X =1,0

X =1,0

X =1,0

E =0,0+0.054+0,10
X 1,0 = 26,67
RY=2884400
RY=288,4004600
RY=28844004600
RY=288+4004600
RY=2884+400
RY=2884+4004600
RY=28844004600
RY=2884+4004600

[ 2 I B B O BN B B B )
VAR ARARNG
R EREEEREE
CODOO0O0QOOO

2K X KK X XX

T =6,0 = 25,0%10(6)

RY=288.400
RY=2884400
RY=2884400
RY=2884400
RY=288+400

— 23:2 —

DATA

RATE

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

bW
Dw
bW
DW
DW
Dw
Dw

ow
cB
Dw
B
DwW
Dw
Dw
Dw
Dw

YEAR

E I I I I I U RO N U N RO D N A BN N D O B N RN DN R N RN NN O S RO N D U R N RN N N NN O TN NN T TN N N NN DAY DN T DN DN T D B D DN D NN NN NN DAY NN BN 2N N DN N RO N NN DNE NN N RN RO R BN N BN BN BN BN BN A )

REF.

970
970
970
970
970
970
970
970
970
970
590
590
590
590
590
590
590
590
630
810
540
810
540
810
340
810
630
810
590
590
630
810
630
810
530
810
530
§10
530
810
750
750
750
750
630
750
810
750
750
750
810
810
750
750
810
540
810
540
540
590
590
630
630
810
630
810
590
590
630
810
1530
1510
1520
1520
1520
1510
1520
1520
1520
882
1091
1091
1091
1091
1091
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»
* JON TRANSITION
»

# CA 18+ 1825 350 152p
# CA 18+ 1525 381 1s2s
# CA 18+ 1525 3S1 1S2P
# CA 18+ 1525 381 1s82p
« CA 18+ 152P 3P0 1828
# CA 18+ 1529 3P0 1S2pP
& CA 18+ 152p 3P0 1s2pP
# CA 18+ 1S2P 3P1 1828
# CA 18+ 1S2P 3P1 1S2P
* CA 18+ 182P 3P2 1528
s CA 16+ 252 1S0 252P
# CA 16+ 252P 3P0 2S2P
# CA 15+ 252 2P 2P1s2 282
# CA 14- 2P2 3P 2P2
« CA 14+ 2P2 3P0 2P2
# CA 14+ 2P2 3P0 2P2

# CA l4s+ 2P2 3P0 2P2

* CA l4+ 2P2 3P1 2P2

* CA 13+ 2P3 2P1/2 2P3
* CA 12+ 2P4 3P0 2P¢

®« CA 12+ 2P4 3P0 2P4
® CA 12+ 2P4 3P0 2P4
&« CA 12+ 24 3P1 2P4
# CA 1Ll+ 2P%5 2P1/2 2PS
« CA 11+ 2P5 2P1/2 2P5
# CA 9+ 3s 30

# CA 9+ 3s 3D

# CA 9+ 38 45

# CA 9+ 3s 4P

# CA 9+ 3s 4D

# CA 9+ 3s 4F

* CA 9+ 48 4P

# CA 9+ 4S 4D

# CA 9+ 45 4F

* CA 9+ 3P 3D

#+ CA 9+ ol 4S

# CA 9+ P 4P

# CA 9+ P 4D

# CA 9+ ap 4F

# CA 9+ 4P 4D

# CA 9+ 4P 4F

# CA 9+ 30 4S

# CA 9+ 3D 4P

# CA 9+ k1 4D

# CA 9+ 3D 4F

# CA 9+ 4D 4F

# CA 9+ 3s 2s1/2 3P 2
* CA 9+ 35 28172 3P 2
* CA 9+ 3s 28172 3D 2
a+ CA 9+ 3P 2P1/2 3P 2
# CA 9+ 3P 2P1/2 3b 2
# CA 9+ 3P 2P3/2 3D 2
« CA 9+ 3D 2D3/2 3D 2
# CA 8+ 3s2 1S0 383pP
# CA 8+ 3S3P 3P0 3S83P
# CA T+ 3P 2P1/2 3P 2
#« CA 7+ 3P 2P1/2 3P 2
# CA 6+ 3P2 3P 3P2

# CA 6+ P2 3P 3pP2

# CA 6+ 3P2 3P 3P2

# CA 6+ 3p2 3P 3P2

# CA 6+ 3P2 3P 3rP2

# CA 6+ 3P2 10 3rP2

%+ CA 6+ 3P2 1D 3P2

# CA 6+ 3ap2 3P0 3pP2

* CA 6+ 3P2 3P0 aP2

# CA 6+ 3p2 3P0 3P2

# CA 6+ 3P2 3P1 3P2

# CA 5+ 3P3 4S 3P3
# CA 5+ 3P3 4S 3P3
# CA 5+ 3P3 45 3P3
# CA 5+ 3P3 48 3P3
# CA 5+ 3P3 20 3P3
# CA S5+ 3P3 2D 3P3

# CA 5+ 3P3 4S 3P3

# CA S5+ 3P3 4S 3P3
& CA 5+ 3P3 4S 3P3
s CA 5+ 3P3 4S 3P3
# CA 5+ 3P3 2P1/2 3P3
# CA 5+ 3P3 2P1/2 3P3
# CA 5+ 3P3 2P1/2 3P3
# CA 5+ 3P3 2D3/2 apr3
# CA 5¢ 3P3 2D3/2 3P3
# CA 5+ 3P3 2D3/2 3P3
# CA S5+ 3P3 2D3/2 3P3
*

»
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0

1P1
150
1Pl
PJ
180
3Pl
P2
1S0
ap2
150
1Pl
P2
2P 2P3/2
10
P2
3P2
3P1
3pP2
2P3/2
3Pl
3P2
3P2
3pP2
2P3/2
2P3/2

PJ
P3/2
DJ
P3/2
DJ
DJ
D572
1P1
3p2
P3/2
P3/2

NUMBER E. ENERGY RANGE

2 RY=400

2 RY=2881400
2 RY=400

2 RY=400

2 RY=400

2 RY=400

2 RY=400

2 RY=400

2 RY=400

2 RY=400

4

4 X =1,0

5 X =1,0

[ X =1,0

6 X =1,0

[ X =1,0

6 X =1,0

6 X =1.,0

7 X =1,0

8 X =1,0

8 X =1,0

8 X =1,0

8 X =1,0

9 X =1,0

9 X =1,0
11 X =1 - 16
11 X =1 8
11 X =1 4
11 X =1 3
11 X =] 3
11 X =1 3
11 X =] - 16
11 X =] « 16
11 X =1 = 16
i1 X =1 16
11 X =1 4
11 X =1 4
11 X =3 4
11 X =1 4
11 X =] « 16
11 X =1 » 16
11 X =1 8
11 X =1 8
11 X =) 8
11 X =1 8
11 X =1 = 16
11 RY=1,7:4.,146.0

11 RY=4,146,0
11 RY=1,7444146,0
11 RY=4,1,6.0
11 RY=4,146,0
11 RY=4,146.0

12
12 X =1,0
13 X =1,0

13 €3=0.0+0.05+0,10
14  RY3=0,0005

14 E3=0.0
14 X =1,0
14  RY3=0,0005
14 E3=0,0
14 RY3=0,0005
14 E3=0,0
14 E3=0,0
14 X =1.0
14 E3=0.0
14 E3=0,0
15 RY3=0,0005
15 E3=0,0
15 RY3=20,0005
15 E3=0,0
15 RY3=0,0005
15 E3=0,0

15 EP320,04040540,1
15 EP3%0,04¢0,05+0.1
15 EP3=-DEP ~ 0,1
15 EP3=wDEP = 0.1

15 X =1,0
15 EP320.040,05+0.1
15 £3=0,0

15 EP3%0,040.05+0.1
15 EP3=0,040.05:0,1
15 E3=0.,0

15 EP3=«DEP ~ 0,1

— 83 —

DATA

OMEGA
OMEGA
QMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
G

OMEGA
OMEGA
OMEGA
OMEGA
QOMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
G

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
G

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

Dw
Dw
Ow
Dw
DwW
ow
ow
oW
Dw
Dw
Dw
cB
cB
ces
B
-10)
cBO
cBO
cBo
CBO
[d:)
cao
cBO
[«:)
ceo
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX

YEAR

74
T4
T4
14
T4
T4
T4
14
14
T4

LI N T N D N N D N D R B N D DN D RO B R D NN DN N BN BN R RN NN BN B D N SN NN DN NNV DN SN NN DN NN NN NN DN RN DN NN DN DNN DR DN B DN BN NN NN NN NNV NN SNE S DN RN BN DN U D DN RNN NN SN D NN N NN R BN N RN RN 2NN N RN AN |

REF.

1091
1091
1091
1091
1091
1091
1091
1091
1091
1091
1330
590
590
500
590
630
630
630
630
630
590
630
630
590
630
1610
1610
1610
1610
1610
1610
i610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1241
1330
1241
1241
1241
1241
1241
1330
590
590
810
540
810
500
540
810
540
810
810
590
810
810
530
A10
530
810
530
810
150
750
750
750
630
750
810
750
750
810
750
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*
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*
*
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#*
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#*
*
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#*
#*
#*
#*
*
#
#
#
*
*
*
*
#*
*
&
#*
*
*
#
#*
*
#*
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+
#
*
#
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*
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#
#
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*
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203/2
205/2
20572
20572

3P

k1
10
3P0
3P0
3P0
3P0
3P1
3P1
P2
2P1/2
2P1/2
2P1/2
2P1/2

L]
TRANSITION

33
3P3
3P3
3P3
3P4
3P4
3P4
3P4
3P
3P4
3P4
3P4
3P4
3P4
3P4
3Ps
3P5
PS5

100

NUMBER E,

15 E3=0.0

ENERGY RANGE

15 EP3=0.040405+0,1
15 EP3%0,040.05+0,1

15 E3=0,0

16  RY3=0,0005
16  RY3=0,0005

16 E£3=0,0
16 RY3=0,0005
16 X =1,0
16 X =1,0
16 X =1,0
16 X =1,0
16 E3=0,0
16 X =1,0
16 E3=0,0
17 X =1.0
17 X =1,0
17 X =1.0

17 E ®=0.040,05+0,10
19 RY=0.,25 = 0,70
19 RY=(,212 - 0,143

19 X =1,042,0
19 X =2,0 - INF
19 X =1,0+2,0
19 X ®2,0 = INF
19 X =1,0¢2.0
19 X =2,0 = INF
19 X =1,042.0
19 X =2,0 = [NF
19 X =1,0+2.,0
19 X =2,0 = INF
19 X =1,042,0
19 X =2,0 - INF

19 RY2=20,040.1
19 RY2=0,0+0.1
19 RY2=0,0+0.1
19 RY2=0,04+0.1
19 RY2=0,040.1
19 RY2=0.0+0,1
19 X =1,0+2.,043,0

19 X =1,042,043.0
19 X =1.0+2,043.0
19 X =1,002.043,0
19 X =1,0

19 RY=0,25 = 1,0
19 X =1,0

19 X =1,0

19 X =1.0

19 X =1,0

19 EV=3,3 - 54.4
19 EV=3,3 « 54,4
19 EV=3,3 ~ 108,8
19 EV=3,3 - 108,8
19 EVv=3,3 - 108.8
19 Ev=3,3 ~ 108.8
19 X =1,0.2,0

19 X =2,0 = INF
19 X =1,042,0

19 X =2,0 « INF
19 X =1,04+2,0

19 X =2,0 = INF
19 X =1.042.,0

19 X =1,042.0

19 X =2,0 = INF
19 X =1,042.0

19 X =2,0 = INF

19 R2=1,06210,2062
19 R2=1,062

19 X =1.8543,70+5.55
19 X ®1,8543,70+5.55
19 X 21,8543:7045.55
19 X =1,85+3,70+5.55

19 E =BLOW.ABOVE 4P
19 RY=0,25 = 1.0

19 X =1,042.0
19 X =2,0 = INF
19 X =1,042.0
19 X =2,0 = INF
19 X =1,0-2.0
19 X =2,0 - INF
19 X =1,002,0
19 X =2,0 - INF
19 X =1,042.0
19 X =2,0 = INF
19 X =1.042.0

—_ §§4 J—

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
cs

OMEGA
OMEGA
OMEGA
OMEGA

METHOD

CB1

cBl
CBlI
cB'l
cB'I11
c8l
CBIl
CBl
CBI11
Bl
cB'I1
CB11
ccC
SCB1
sCB11
CcB1
cBll
cBl
CBIl1]
CBOl
CBOI1
DWPOI11
UDWPO1 1
cBl

B

cBl

B

cBl

8

cBl
-

8
[4:}

YEAR
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REF.

810
750
750
810
540
540
810
540
630
590
590
630
810
630
810
590
590
630
810
860
860
1030
1030
1030
1030
1030
1030
1030
1030
1030
1030
1030
1030
130
120
130
130
140
140
350
350
350
350
350
600
640
640
640
640
1600
1600
1600
1600
1600
1600
1030
10630
1030
1030
1030
1030
1030
1030
1030
1030
1030
180
180
350
350
350
350
420
600
1030
1030
1030
1030
1030
1030
1030
1030
1030
1030
1030
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# CA + 4S

# CA + 4S

* CA + 4S

# CA + 4S

* CA + 4S

# CA + 4S

# CA + 4S

#« CA ¢+ 4s

# CA + 4S

# CA + 4S

* CA + 4S

# CA + 45

# CA + 45

# CA + 30

* CA + a0

# CA + 3D

# CA + 3D

# CA + 30

* CA + 3D

* CA + 30

» CA + ab

* CA + 3D

# CA + 3D

# CA + kD]

* CA + 30

* CA + 3D

# CA + 3D

* CA + 30

#® CA + 4S

# CA + 4s

* CA + 4S

# CA + 45

# CA + 48

# CA + 4S

* CA + 4S

* CA + 48

* CA + 4S

# CA + 4S

# CA + 4P

* CA + 3D

# CA + 3D

* CA + 3D

+ CA + 30

¢ CA + 3D

# CA + kD]

# SC 15+ 2P2
# SC 13+ 2P4
# SC 13+ 2P4
# SC 12+ 2P5
# SC 9+ 383
# SC 9+ 383
# SC 8+ 3p

* SC T+ 3pP2
# SC 6+ 3P3
» SC 5+ 3P4
# SC 5+ 3P4
# SC 5+ 3P4
# SC 5+ 3P4
# SC 5+ 3P4
# SC 4+ 3P5
¢ SC 4+ 3P5
# SC 4+ 3PS
* TI 14+ 2P4
* Tl 14+ 2P4
# Tl 14+ 2P
* Tl 14+ 2P
# TI 13+ 2P5
* Tl 13+ 2P5
# Tl 13+ 2P5
* TI 10+ 383
 TI 9+ 3P

* Tl 9+ 3P

# Tl 9+ ap

@ Tl 8+ 3P2
# T1 6+ 3P4
* Tl 5+ 3P5
# Tl 5+ 3P5
% T! 5¢ 3P5
# V 15+ 2P4
* V  lés 2P5
* vV 11+ 353
* VvV 10+ 3P

* VvV 10+ 3p

* VvV 9+ 3pP2
* V 9+ P2
-

-

281/2
2S1/2
2S1/2
28172
281/2
2s1/2
251/2
251/2
251/2
28172
2P1/2
2D3/2
2D3/2
2D3/2
20372
2D5/2
205/2
3P0
3P0
3P0
2P1/2
P 3P0
P 3P0
2P1/2
3P0
2P1/2
3P0
3P0
3P0
3P0
3P1
2P1/2
2P1/2
2P1/2
3P0
3P0
3P0
3PL
2P1/2
2PL1/2
2P1/2
P 3P0
2P1/2
2P1/2
2P1/2
3P0
3P0
2P1/2
2P1/2
2P1/2
3P0
2P1/2
P PO
2P1/2
2P1/72
3P
k1

TRANSITIO

2P2
2P4
2P4
2P5
3S3
383
3P

3P2
3P3
+ 3P4
3P4
3P4
3P4
3P4
3P5
3P5
3P5
2P4
2P4
2P4
2P4
2P5
2P5
2P5
353
k1

3P

3p

3P2
3P4
3P5
3PS
3P5
2P4
2P5
353
3P

3P

3P2
3P2

N

2P1/72
2P1/72
2P3/2
2P3/2
2P3/2
2P3/2
2P3/2
2P3/2
2P3/2
2P3/2
2P3/2
2P1/2
2P3/2
20572
20572
2P1/72
2P3/2
3P2
3P2
P2
2P3/2
P 3P2
P 3P2
2P3/2
3P2
2P3/2
3P1
P2
3P2
3P2
3P2
2P3/2
2P3/2
2P3/2
3P1
3P2
3P2
3P2
2P3/2
2P3/2
2P3/2
P 3P2
2P3/2
2P3/2
2pP3/s2
3P2
3P2
2P3/2
2P3/2
2P3/2
3P2
2P3/2
P 3P2
2P3/2
2P3/2
1S
1S

.

’

NUMBER E. ENERGY RANGE
19 X =2,0 = INF
19 X =1,042.0
19 X =2,0 - INF
19 X =21,042.0
19 X =2,0 = INF
19 X =1,042,0
19 X =2.0 = INF
19 X =1.0+2.0
19 X =2,0 - INF
19 X =1,0.2,0
19 X =2,0 = INF
19 X =1.042.,0
19 X =2,0 =~ INF

19 RY2=0,0+041
19 RY220,040¢1
19 RY2%0,0+0.1
19 RY2=0,0+0.1
19  RY2=20,040.1
19 RY2=0,0+0.1

19 X =1.0

19 X =1,0¢3,184+5.,36
19 X =1,043,18+5,36
19 X =1,043.1845,36
19 X =1,043,18+5,36
19 X =1.0

19 X =1.0

19 X =1.0

19 X =1.0

19 RY=0.3

19 RY2=0,040.1

19 RY=0.3

19  RY2=0,040.1
19 X =1 = 300
19 X =1 = 300

19 X =1 - 300
19 X =1 - 300
19 X =1 = 300

19 X =1 - 300

19 RY=0,25 = 0.70
19 RY=0,25 = 0.70
19 RY=0,25 - 0.70
19  RY=0,25 - 0.70
19 RY=0,212 = 0,143
19 RY=0,25 = 0.70
19 RY=0,25 = 0.70

6 X =1,0
8 X =1,0
8 X =1,0
9 X =1,0
12 X =1,0
12 X =1.0
13 X =1,0
14 X =1,0
15 X =1,0
16 X =1,0
16 X =1,0
16 X =1,0
16 X =1,0
16 X =1,0
17 X =1,0
17 X =1,0
17 X =1.0
8 X =1,0
8 X =1,0
8 X =1.0
8 X =1,0
9 X =1,0
9 X =1.0
9 X =1,0
12 X =1.0
13 X =1,0
13 X =1,0
13 X =1.0
14 X =1,0
16 X =1,0
17 X =1.,0
17 X =1.0
17 X =1.,0
8 X =1,0
9 X =1.0
12 X =1,0
13 X =1.0

13 E3%0,0+0,05+0,10
14 RY3=20,0005
14 E3=0.0

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

B
cBl
8

cBl

B
Bl
3]
Bl
B
Bl
8
CcBI
8

cBl
CBI1
crl

Ow
ER+DW
ow
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1030
1030
1030
1030
1030
1030
1030
1030
1030
1030
1020
1030
1020
130
130
130
130
140
140
350
350
350
350
350
640
640
640
640
80
130
80
130
1131
1131
1131
1131
1131
1131
860
860
860
860
860
860
860
590
590
590
590
390
590
530
590
630
630
590
590
630
630
590
590
630
630
590
630
630
590
590
630
590
590
590
630
540
590
590
590
630
590
590
590
590
810
540
810
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# JON TRANSITION NUMBER E. ENERGY RANGE DATA METHOD YEAR REF, *
# »
* V. 9+ 3P2 3P P2 10 14 X =1,0 OMEGA (BB 67 = 500 *
« V 9+ 3P2 3P 3P2 1D 14 RY3=0,0005 OMEGA ER+DW 67 = 540 #
# V. 9+ 3pP2 3P 3P2 1D 14 E3=0.0 OMEGA  DwW 0 - 810 =
# V. 9+ P2 1D 3P2 15 14  RYI=0.0005 OMEGA ER+DW 67 = 540 #
# V. 9+ 3pP2 1D 3P2 1S 14 E3=0,0 OMEGA  Dw 70 - 810
* V. 9+ 3P2 3P0 P2 3P1 14 X =1.0 OMEGA  CBO 69 = 630 #
* V. 9+ 3P2 3P0 aP2 3P1 14 E3=0.0 OMEGA  Dw 0 - 810 »
® V. 9+ 3P2 3P0 3P2 3P2 14 X al,0 OMEGA (B 68 = 590 *
# Vo 9+ 3P2 3P0 3P2 3P2 14 X =1,0 OMEGA  Dw 68 - 590 #*
# V. 9+ 3P2 3P0 3P2 3P2 14 X =1,0 OMEGA  CBO 69 = 630 *
# V. 9+ 3P2 3P0 P2 3P2 14 E3=0,0 OMEGA  Dw 0 - 810 #
# V. 9+ 3P2 3P1 3P2 3P2 14 X =1,0 OMEGA  CBO 69 = 630 #*
# V. 9+ 3P2 3P1 3P2 3P2 14 E3=0,0 OMEGA Dw 70 = 810 *
# VvV 8+ 3P3 4S8 3P3 2P 15 RY3=0,0005 OMEGA  DW 67T = 530 #
# Vo 8+ aP3 4S 3P3 2P 15 E3=0,0 OMEGA Dw 70 = 810 *
@« V B+ 3P3 4S 3P3 2D 15 RY3=0.000% OMEGA  DwW 67 = 530 #
# V. 8+ 3P3 4S 3P3 2D 15 E3=0.0 OMEGA  Dw M - 810 «
# VvV 8+ 3P3 2D 3P3 2P 15 RY3=0,0005 OMEGA  Dw 67 = 530 L)
® V 8+ 3P3 20 3P3 2P 15 E3=0,0 OMEGA  Dw 0 - 810 *
# V 8+ 3P3 4S 3P3 2P1/2 15 EP3%0,040.05+0,1 OMEGA cc 0 - 750 »
# V 8+ 3P3 4S 3P3 2P3/2 15 EP320,040405+0.1 OMEGA CC 70 - 750 *
# V 8+ 3P3 4S 3P3 2D3/2 15 EP3a=DEP = 0.1 OMEGA  CC 70 - 750 *
# V 8+ 3P3 4S5 3P3 2D5/2 15 EP3=«DEP = 0.1 OMEGA CC 0 = 750 »
* V B8+ 3P3 2P1/2 3R3 2P3/2 15 EP320.0+0,05+0.1 *OMEGA CC 70 - 750 #*
# V8¢ 3P3 2P1/2 3P3 2P3/2 15 E3=0.0 OMEGA  Dw 70 = 810 #*
# V 8+ 3P3 2D3/2 3P3 2P1/2 15 EP3=0,0+0.0540,1 OMEGA  CC 70 - 750 -
# vV 8+ 3P3 2D3/2 3P3 2P3/2 15 EP3=0,0+0.05+0.1 OMEGA  CC 70 = 750 @
¢ VvV 8+ 3P3 2D3/2 3P3 2D5/2 15 EP3=«DEP =~ 0.1 OMEGA  CC 70 - 750 “
# VvV 8+ 3P3 2D3/2 3P3 2D5/2 15 E3=0,0 OMEGA Dw 70 = 810 @
# V 8+ 3P3 20372 3P3 2PJ 15 E3=0,0 OMEGA  DW 70 - 810 #
# V. 8+ 3P3 20572 3P3 2P1/2 15 EP320,040.0540,1 OMEGA cc 70 - 750 *
# V 8+ 3P3 205/2 3P3 2P3/2 15 EP320,040,05+0,1 OMEGA  CC 70 = 750 L
# vV 8+ 3P3 205/2 3P3 2PJ 15 E£3=0.,0 OMEGA  DW 70 - 810 *
# V T 3P4 3P 3P4 1S 16 R'Y3=0,0005 OMEGA  ER+DW 67 - 540 *
vV T+ 3P4 3P 3P4 1D 16 RY3=0,0005 OMEGA  ER+DW 67 = 540 @
# vV T+ 3P4 3P 3P4 1D 16 E3=0,0 OMEGA  DW 70 = 810 #
= VvV T+ 3P4 1D 3P4 1S 16 RY3=0.0005 OMEGA  ER+DW 67 = 540 *
« vV T+ 3P4 3PO 3P4 3P2 16 X =1,0 OMEGA (B 68 = 590 #
* vV 7+ 3P4 3P1 3P4 3P0 16 E£3=0,0 OMEGA  DW 70 = 810 L)
# V. T+ 3P4 3P2 3P4 3PJ 16 E3=0.0 OMEGA Dw 70 - 810 @
® V 6+ 3P5 2P1/2 3P5 2P3/2 17 X =1,0 OMEGA (B 68 = 590 ®
# V 6+ 3P5 2P1/2 3P5 2P3/2 17 E =20,0+0.05+0,10 OMEGA  DW 70 = 810 -
# CR 15+ 2P5 2P1/2 2P5 2P3/2 9 X =1,0 OMEGA (B 68 = 590 *
# CR 12+ 3S3P 3P0 353P 3P2 12 X =1,0 OMEGA (B 68 =" 590 «
# CR 11+ 3P 2P1/2 3P 2P3/2 13 X =1,0 OMEGA (B 68 = 590 «
# CR 11+ 3P 2P1/2 3P 2P3/2 13 E3=0,0+0,05+0,10 OMEGA  OW 70 - 810 )
# CR 10+ 3P2 3P 3P2 1S 14 RY3=0,0005 OMEGA ER+DW 67 = 540 #
# CR 10+ 3P2 3P 3P2 1S 14 E’=0,0 OMEGA  DW 70 = 810 @
# CR 10+ 3p2 3P 3P2 1D 14 X 21,0 OMEGA (BB 67 = 500 *
# CR 10+ 3P2 3P 3P2 1D 14 RY3=0.0005 OMEGA ER+DW 67 = 540 #
# CR 10+ 3P2 3P 3P2 1D 14 E3=0.0 OMEGA  Dw 70 - 810 *
# CR 10+ P2 10 3P2 1S 14 RY3=0,0005% OMEGA ER+DW 67 = 540 #*
# CR 10+ 3P2 1D P2 18 14 E3=0,0 OMEGA  DW 70 = 810 *
# CR 10+ 3P2 3P0 3P2 3P1 14 £3=0,0 OMEGA Dw 70 - 810 *
# CR 10+ 3P2 3P0 . 3P2 2aP2 14 X =1.0 OMEGA  CB 68 = 590 *
# CR 10+ 3P2 3P0 3P2 23P2 14 E3=0,0 OMEGA  DW 70 = 810 *
# CR 10+ 3P2 3P1 3P2 3P2 14 E3=0.0 OMEGA Dbw 70 - 810 »
« CR 9+ 3P3 4S 3P3 2P 15 E3=0.,0 OMEGA  Dw 70 = 810 *
# CR 9+ 3P3 4S 3P3 20 15 E3=0,0 OMEGA  DW 70 = 810 -
# CR 9+ 3P3 2D 3P3 2P 15 E3=0.0 OMEGA Dw 70 - 810 )
# CR 9+ 3P3 4S 3P3 2P1/2 15 EP3=0,040.05+0.1 OMEGA  CC 0 - 750 *
¢ CR 9+ 3P3 4S 3P3 2P3/2 15 EP3=20,0¢0.05+0,1 OMEGA  CC 70 - 750 *
# CR 9+ 3P3 4S 3P3 2D3/2 15 EP33~DEP = 0,1 OMEGA cC 70 - 750 »
# CR 9+ 3P3 45 3P3 2D5/2 15 EP3==NDEP =~ 0.1 OMEGA  CC 70 - 750 *
# CR 9+ 3P3 2P1/2 3P3 2P3/2 15 EP320,040.0540,1 OMEGA  CC 0 - 150 »
# CR 9+ 3P3 2P1/2 3P3 2P3/2 15 E3=0,0 OMEGA  DW 70 = 810 #
# CR 9+ 3P3 2D372 3P3 2P1/2 15 EP3=0,0+0:05+0.1 OMEGA  CC 70 - 750 L
# CR 9+ 3P3 2D3/2 3P3 2P3/2 15 EP320,040.05+0.1 OMEGA  CC 70 = 750 #*
# CR 9+ 3P3 2D3/2 3P3 2D5/2 15 EP3==DEP = 0,1 OMEGA cc 70 = 750 #
# CR 9+ 3P3 2D3/2 3P3 2D5/2 15 E3=0.0 OMEGA Dw 70 = 810 *
# CR 9+ 3P3 2D3/2 3P3 2PJ 15 F3=0.0 OMEGA  Dw 70 - 810 #
# CR 9+ 3P3 2D5/2 3P3 2P1/2 15 FP330,040.05+0.1 OMEGA  CC 70 - 750 ®
# CR 9+ 3P3 2D5/2 3P3 2P3/2 15 EP3=0,040.05+0.,1 OMEGA  CC 70 = 750 #
@ CR 9+ 3P3 2D5/2 3P3 2PJ 15 E3=0,0 OMEGA Dw 70 - 810 »
#« CR 8+ 3P4 3P 3P4 1S 16 RY3=0,0005 OMEGA ER+DW 67 = 540 *
# CR 8+ P4 3P 3P4 1D 16 RY3=0,0005 OMEGA ER+DW 67 = 540 *
# CR 8+ 3P4 3P 3P4 1D 16 £3=0.0 OMEGA Dw 70 - 810 “
# CR 8+ 3P4 1D 3P4 1S 16 RY3=0,0005 OMEGA ER+DW 67 = 540 *
# CR 8+ 3P4 3P0 3P4 3P2 16 X =1.0 OMEGA (B 68 = 590 »
# CR 8+ 3P4 3P1 3P4 3P0 16 E€3=0,0 OMEGA Ow 70 = 810 »
# CR R+ 3P4 3P2 3P4 3PJ 16 F3=0.0 OMEGA Dw 70 - 810 L
# CR 7+ 3P5 2P1/2 3P5 2P3/2 17 X =1,0 OMEGA  CB 68 = 590 *
# CR 7+ 3IP5 2P1/2 3P5 2P3/2 17 E =0,0+0.05+0.10 OMEGA DwW 70 - 810 ®*
# MN 24+ 1s 25 1 E =0.8EI+Ef4EI Ccs RCB 74 - 1130 *
#  MN 24+ 1s 25 1 E =0.8EI+El4E1l cs RCBO 74 = 1130 *
@ *

&
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10N

MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN

LR R NN EE EEE NS E N

LA EREEREE R EEEREEEE RS EREEEEEEEEREEEEEEEEEEEEREEEEEEE R EEEEEREENREENREREIENENEEN:ESENJEEESNEJSEEN]

24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+
24+

10+
10+

24+

3P 2P1/2

P2
3pP2
P2
P2
3P2
P2
P2
3p2
3P2
ap2
3P2
3P3
393
3P3
3P3
3P3
3P3
3P3
3P3
3P3
3P3
3r3
3P3
3P3
3P3
aP3
3P3
3P3
3P4
P4
3P4
3P4
3P4
3P4
3P4
3P4
3P5

1s2

2P1/2
2P1/2

TRANSITION

2S

25

2P1/2
2P1/2
2P1/2
2P172
2P3/2
2P3/2
2P3/2
2P3/2
2P1/2
2P1/2
2P1/2
2P1/2
2P3/2
2P3/2
2P3/2
2P3/2
2P3/2
2P3/2
383p 3P2
3P 2P3/2
3P 2P3/2
3P2 1S .
3P2 1S
3P2 10
3P2 1p
3P2 1D
3P2 18
3P2 1S
3P2 3P1
3P2 3P2
3P2 3P2
3P2 3P2
3P3 2P
3P3 2D
3P3 2P
3P3 2P1/2
3P3 2P3/2
3P3 2D3/2
3P3 2D5/2
3P3 2P3/2
3P3 2P3/2
3P3 2P1/2
3P3 2P3/2
3P3 2PJ
3P3 2P1/2
3P3 2P3/2
3P3 2D5/2
3P3 2D5/2
3P3 2PJ
3P4 1S
3P4 1D
3P4 1D
3P4 1S |
3P4 3P2
3P4 3P2
3P4 3PO
3P4 3PJ
3P5 2P3/2

NUMBER E.

e e e e e e e e s i

Y R O R e e e el e ol S e T e e e e

ENERGY RANGE

El=0,841.044,0
El=0,8+41.014,0

E =0.8E1+E]4E]
E =Q.8E1+E1v4E1
El#0.8+1.044,0
EI=0.841.0+4.0

E =0,8E1+El+4EI
F =0.8E1+E144E]
El50.841.0+4.0
El=0.8+1,0+%,0

E =0,8E1+E1+4E1
E =0,8E1+E1+4E]
El=l.0

El=1,0

El=1,0 '
El=l.0

E =0,8E1 E1+4E1]
E =0.8EI1+E1+4E!
El=1,0

El=1.0

X =1,0

X =1,0
E3=0.040,05+0,10
RY3=0,0005
E3=0.0+0,05+0.10
X =1,0
RY3=G,0005
E3=0,040,05+0,10
RY3=0,0005
E320,040.05+0,10
E3=0,0+0,05+0,10
X =1,0
E3=0,040,05+0,10
E3=0,040.05+0,10
E3=0,0

E3=0,0

E3=0.0
EP320.04+04054+0.1
EP3=0,0+0,05+0.1
EP3==DEP = 0.1
EP3==-DEP = 0.1
EP3=0,040.,05+0.1
E3=0.0
EP3=0,040,054+0.1
EP3=0,040.054+0,1
E3=0,0
EP3=0,040.0540,1
EP3=0,040,0540,1
EPJ3==DEP - 0,1
E3=0,0

E3=0,0
RY3=0,0005
RY3=0,0005
E3=0,0
RY3=0,0005

X =1,0

X =1,0

E3=0,0

E3=0,0

=1.0
=0,0+0,05+0,10
=1,0 .
=1,0 = 26,67
=1,0
=1.0
=1.0
=1,0
=1,0
=1,0
=1.0
=1.,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1.0
RY=2493,34676.0
RY=493,3 = 976.0
RY=493,3 « 976.,0
RY=493,3 - 976.0
RY=493,3,4676.0
RY=493,3 - 976.0
RY=493,3 = 976,0

I I X I I I I MK XX XX X M

J— 877.__

DATA

METHOD

RCR
RCBO
RCB
RCBO
RCBO
RCB
RCB
RCBO
RCB
RCBO
RCB
RCBO
RCBO
RCR
RCB
RCBO
RCB
RCBO
RCB
RCBO
cB
c8
Dw
ER+DW
Dw
cBB
ER+DW
DwW
ER+Dw
Dw
Dw
cB
Dw
Dw
Dw
Dw
DW
cC
cC
cC
cC
cC

YEAR

15
15
T4
14

LI O L e O O e e O O O e e e e e O O O e e O N A A A A B A A A A A A I N A N N N NN N NN NN ERE

REF .

1261
1261
3130
1130
1261
1261
1130
1130
1261
1261
1130
1130
1261
1261
1261
1261
1130
1130
1261
1261
590
590
810
540
810
500
540
810
540
810
810
590
810
810
810
810
810
750
750
750
750
750
810
750
750
810
750
750
750
810
810
540
540
810
540
590
590
810
810
590
810
890
1530
890
890
1530
890
1530
1530
1530
1530
890
890
890
890
890
890
890
1510
1520
1520
1520
1510
1520
1520

LR R R R R R R R R E R R R E R E R R E R R R N RN R R R R R R R R T T ST
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#*

*

*

# FE 24+
* FE 24+
« FE 24+
# FE 24+
# FE 24+
# FE 264+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
¢ FE 24+
# FC 24+
# FE 24+
# FE 24+
# FE 24+
& FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
& FU 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
* JFE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
@ FE 24+
# FE 24+
# FE 24+
# FE 24+
@ FE 24+
# FE 24+
&« FE 24+
# FE 24+
# FE 24+
¢ FE 24+
# FE 24+
# FE 24+
# FE 24+
# FE 24+
& FE 23+
# FE 23+
% FE 23+
# FE 23+
# FE 23+
# FE 23+
« FE 23+
# FE 22+
# FE 22+
# FE 22+
# FE 22+
# FE 21+
@

*
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»
TRANSITION

152 1§ 1S2P 3P
1825 1S 1S2p 3P
152P 3P 1525 1S
152P 3P 1S2P 1P
152 1S 1S2P 1P1
152 1S 1S2P 3PQ
152 15 1520 3P2
1525 38 152P 3P0
152 3§ 1S2P P2
152 150 1525 1S0
152 1S0 1525 351
152 150 152P 1P1
152 150 1S2p 1P1
182 150 1s2p 3P1
152 150 1s2p 3PJ
152 150 153p 1P1
152 150 153P 3P1
152 150 1S4p 1P1
152 150 1S5P 1P1
152 150 156p 3P1
152 1S0 1S5p 3P1
152 150 153D 1D2
152 150 154D 1D2
152 150 1550 1D2
152 1S0 153D 3D2
152 1S0 154D 3D2
152 150 . 155D 3D2
1525 150 1S3p 1P1
152§ 150 153p 3P1
1525 150 154p 1P1
1525 150 154p 3P1
1525 150 1S5P 1P1
1525 150 1S5P 3P1
1525 150 1530 102
1525 150 1S3D 3D2
1525 150 154D 1D2
1525 150 154D 3D2
1825 150 1550 1D2
1525 1S0 155D 3D2
1525 351 1525 150
1525 351 1S2p 1P1
1528 351 152P 1P1
1525 351 1S2P 3PJ
15825 3S1 1S3P 1P1
1525 351 1S3p 3P1
152s 351 1s4p 1P1
1525 351 154P 3P1
1525 351 1S5p 1P1
1525 351 1S5p 3P1
1525 3s1 153D 1D2
1525 351 1S3p 302
1525 351 184D 1D2
1525 351 154D 3D2
1825 351 155D 1D2
1525 351 1S50 302
152P 1P} 1835 150
152P 1P1 1S3s 3S1
152p 1P1 1545 1S0
152P 191 1545 3S1
1s2P 1P1 1555 150
152P 1P1 1855 351
152P 3P0 1525 150
152P 3P0 1S2P 3P1
152P 3P0 1s2P 3P2
152P 3P1 1525 150
152P 3P1 1535 1S0
152P 3P1 1535 3S1
152P 3P1 1545 150
152P 3P1 1545 351
152P 3P1 1855 1S0
152P 3P1 1855 3S1
152P 3P1 1S2p 3P2
152P 3P2 1525 150
25 3s

25 45

2s 3P

25 4p

28 30

25 4D

25 25 2P 2P1/2
252 15 252P 1P
252 15 252P 3P
252 1S 253p 1P
252 1S 2S4pP 1P
252 2P 29 252 30 2D

NUMBER E. ENERGY RANGE

RY=493,3 = 976.,0
RY®676

RY=676
RY=4934+676

RY=493.64676

RY=493,64676

RY=493,64676

X =1.0 - 5,333
X =1,0 = 5,333
RY=493.6+676

=1,0 =
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1.0
=1,0
=1.0
=1.,0
=1.0
=1,0
=1.0
=1.0
=1.0
=1.0
=1,0
=1,0
=1,0
=1,0
=1.0
=1.0
RY=493,
RY=6T76
RY=676
RY=676
=1,0
=1.0
=1,0
=1.0
=1.0
1.0
=1,0
=1.0
=1,0
=1,0
=1.0
=1,0
=1.0
=1,0
=1.,0
=1,0
=1.0
=1,0
RY=676
RY=676
RY=676
RY=6764
=1,0
=1.0
=1.0
21,0
=1.0
=l.0
RY=676
RY=676

2 I I I I I I I I X I I I I I I I I XK
[ 00 S I L R e ol i I L i I R R R R R o

e = o ¢ e e s e > e e o e es e e . e
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e o % ® ® v o @ % = o = % e = &
COQOO00OO0O00DO0OVOOOODO0OOO

FUNLNE I DO DN I DN I DN RN B DN B DN BN BN BN BN

X 3 3 X X X
s EP
Do0o0O0O0
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DATA

cs

OMEGA
OMEGA
OMEGA

[ R RN RN AR RN AN AN A¥A)

METHOD

ow
Dw
Dw
Dw
Dw
Dw
Dw
DwW
oW
Dw
bw
Dw
RCBO
RCBO
Dw
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
WRO
]CBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
bW
DwW
DW
Cw
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
Dw
Dw
Dw
oW
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
ow
Dw
Dw
Dw
bw
Dw
bW
Dw
Dw
DwW
Dw
ow
Dw
Dw

YEAR

7
74

REF,

1520
1091
1091
1091
1330
1330
1330
1330
1330
1091
1091
1091
1770
1770
1091
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1170
1770
1770
1770
1770
1770
1770
1081
1091
1091
1091
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1091
1091
1091
1091
1770
1770
1770
1770
1770
1770
1091
1091
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330

*
*
#
-
*
*
«
*
L
#
*
#
*
*
#*
+*
*
L
L
»
*
L
*
*
*
«
#*
*
*
*
*
#*
*
+
#
4
*
»
#
*
#*
+
*
°*
*
&+
%
o
&
*
*
*
#
L
*
¥*
*
»
*
#*
-
#
#
*
*
*
4
+
*
*
L
#
+*
#
#
*
+*
*
#
*
#
+*
*
#*
L
*
#
*
*
#



YTy rrer e T PR AP T 2 TR T Y TR Y AT L R L SR L SRR LR DL S L R Y R TR Y
’

10N

#
*

*

# FE 21+
# FE 21+
# FE 21+
« FE 21+
* FE 20+
* FE 20+
« FE 20+
# FE 20+
# FE 19+
# FE 19+
# FE 19+
# FE 19+
% FE 19+
# FE 19+
* FE 19+
# FE 19+
« FE 19+
# FE 19+
« FE 19+
# FE 19+
# FE 18+
# FE 18+
« FE 18+
# FE 18+
# FE 18+
« FE 18+
* FE 18+
# FE 18+
# FE 18+
# FE 18+
# FE 18+
# FE 18+
# FE 17+
# FE 17+
# FE 17+
# FE 17+
% FE 17+
# FE 16+
# FE 16+
# FE 16+
# FE 16+
# FE 16+
¢ FE 16+
# FE 16+
# FE 16+
« FE 16+
# FE 16+
# FE lé+
# FE 16+
# FE 16+
% FE 16+
* FE 16+
# FE 16+
» FE 16+
« FE 16+
# FE 16+
# FE 16+
# FE 16+
# FE 16+
# FE 16+
# FE 16+
# FE 16+
# FE 16+
# FE 16+
* FE 16+
# FE 16+
#« FE 16+
#« FE 16+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
4 FE 15+
&« FE 15+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
# FE 15+
*
*

LTI YRR LT LL LTINS s Al R A il YRS S LS AR A AT XY R LS S S RS s R LA L L s s ad bt ST R LA S e sl

TRANSITION
282 2P 2P 252 4D 20
252 2P 2Pi/2 252P2 2s1/2
252 2P 2P1/2 252P2 2P1/2
252 2P 2P1/2 252pP2 2D3/2
2P2 3P 2P3D 3D
252 2P2 3P 252P3 3P
252 2P2 3P0 252P3 3S1
252 2P2 3P0 252P3 3D1
252 2P3 45 252P4 4P
2P3 4S 2P2(3P)3D 4P
2P3 4§ 2P2(3P)3D 20
2P3 4S 2P2(3P)3D 2F
2P3 2P3/2 2P2(3P)3D 2D3/2
2P3 2D5/2 2P2(3P)3D 2D3/2
2P3 2D5/2 2P2(3P)>3D 2D3/2
2P3 2D5/2 2P2(3P)3D 2F7/2
252 2P3 2P3/2 252P4 20D3/2
252 2P3 2P3/2 252P4 2P3/2
2%2 2P3 2D3/2 252P4 2D3/2
252 2P4 20572 2P5 2P3/2
252 2P4 3P 252P5 3P
2P4 3P 2P3(45)3D 3D
2P4 3P 2P3(2P)3D 1P
2P4 3P 2P3(2P)3D 3D
2P4 3P 2P3(2P)3D 1IF
2P4 3P 2P3(¢2D)3D 3S
2P4 3P 2P3(2093D 2P
2P4 3P 2P3(20)3D 3D
2P4 3P 2P3(20)3D 1F
252P5 1P 2P¢ 1S0
252 2P 150 252P5 1P1
252 2P4 1D2 252P5 1P1
2P5 2P 2P4(15)3D 2D
2P5 2P 2P4{3P>30 2D
2P5 2P 2P4(1D)3D 25
2P5 2P 2P4(1D)3D 2D
252 2P5 2P 252P6 2S
2P6 1S 2P5 38 1P
2P6 1S 2P5 35 3P
2P6 1S 2P5 3P 1S
2P6 1S 2P5 3P 35
2P6 1S 2P5 3P 1P
2P6 1S 2P5 3P 3P
2P6 15 2P5 3P 1D
2P6 1S 2P5 3P 3D
2P6 1S 2P5 3D 1P
2P6 18 2P5 3D 3P
2P6 15 2P5 3D 1D
2P6 1S 2P5 3D 3D
2P6 1S 2P5 3D 1iF
2P6 1S 2P5 3D 3F
2P6 150 2P5 23S 3P1
2P6 150 2P5 3P 3P0
2P6 1S0 2P5 3D 3D1
2P6 150 2P5 35 1Pl
2P6 150 2P5 3D 1P1
252 2P6 1S0 2P5 35S 1P1
252 2P6 150 2P5 3P 150
252 2P6 1S5S0 2P5 3P 3P2
252 2P6 1S0 2P5 3P 1D2
252 2P6 1S0 2P5 3P 3D2
252 2P6 1S0 2P5 3D 1P1
252 2P6 1S0 2P5 3D 3P1
252 2P6 150 252P6 3S 1P1
282 2P6 150 2S52P6 3S 1S0
252 2P6 1S0 252P6 3D 1D2
35 3P1 3D 3P1
3s 3P1 3D 3D1
3s 3P
38 3P
35 3P
s 3P
3s 3P
3s 3P
3S 3P
3s 3P
3s 3P
35 3P
38 3e
38 3P
3s 3p
3s 3P
3s 3D
3s 3D
s 4S

NUMBER E.

RY=4,246.0
RY=4,246.0
RY=4.246.0
RY=4,246.0
RY®4,246.,0
RY=4,246,0
10 RY=4,246,0
10 RY=4,246.,0
10 RY=4,246.0
10 RY®=4,246,0
10 RY=4,246,0
10 RY=4,246.,0
10 RY=4,246,0
10 RY=4,246.0

o s s g
OO0 OOCO VLYV OVLOIRDOPROPPOOERO NSNS NI~

10 X =1,0

10 X =1,0

10 X =1,0

10

10

10 X =1,0

10 X =1.0

10 X =1,0

10 X =1,0

10 X =1,0

10 X =1,0

10 X =1,0

10 X =1,0

10 X =1,0

10 X =1,0

10

10

11 X =1 « 4
11 X =1 = &
11 X =l - 4
11 X =1 « 4
11 X =1,0 - 4,
11 X =1,0 -~ 4,
11 X =1,0

11 X =1,0

11 X =1,0

11 X =1,0

11 X =25 - 120
11 X =50

11

11 X =1 - 16
11

11 =1 =8

X
11 X a2l =« 3

— 89 —

ENERGY RANGE

oo

DATA

[2E XN aNaNoNoRoRaRaNa NN oRnNaRaRaNnNaRaNnNaRa RN o R NaNANARANANaRa RN AN AN )

G
QMEGA
OMEGA

METHQOD

oW
oW
Dw
Dw
Dw
Dw
Dw
DwW
Dw
Dw
DwW
DwW
Dw
nw
DwW
oW
bw
Dw
Dw
Dw
DwW
DW
DwW
Dw
DW
DwW
DW
bW
Dw
bW
oW
DW
Dw
DwW
bW
DW
DW
DwW
Dw
DW
DW
ow
Dw
Dw
DW
Dw
DwW
DW
DW
W
bW
(«:)
cB

YEAR

76
76

70
70
76
78
76
78
78

LN T O N DN I O IO B D R I B D D A B R B I D B DN D D B U N N D NN TR N DN RO AN RN NN N R NN D N U NN N B N DN NN N N N RN B N U B NN D BN A NN U DO RO RN B U NN B B N BN NN SN NN RN 2NN BN NN |

REF,

1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
880
880
880
880
880
880
830
80
880
880
880
880
880
880
520
520
520
1330
1330
520
520
520
520
520
520
520
520
520
520
1330
1330
230
230
230
230
340
340
640
640
640
640
800
800
1330
1610
1330
1610
1610

LA R R R R R R R R AR R EE R R E R R R R E R R R R R R R E R R R R R R R E R N E A E R EEEEREEEEREIEEEEREEEII NN N RN
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FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
FE 15+
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FE 14~
FE 14+
FE 14+
FE 14+
14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE l4+
FE l4+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 14+
FE 13+
FE 13+
FE 13+
FE 13+
FE 13+
FE 13+
FE 13+
FE 13+
FE 13+
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m
m

352
3s82
382
382
3s2
382
352
352
3s2

3P
3P
3P
ar
3P
3P
3P
3P
3P
3P
3P
3P
3P
3P
kid
3P
3P
3P
3P
3P
3P

0
0
0
0
0
0
1
1
1
1
2
2
2P
2P
2P
2P
2P
2P
2P
2P
2P

TRANSITION

4p
4D
4F

3P 2P3/2
3P 2PJ
3P 2PJ
4P 2PJ
3D 20J
3P 2P3/2
3D 20J
3D 203/2
3D 205/2
3D 20J
353p 1P
3S3P 1P
353p 1P
3S3p 1P
3S3p 3P
353p 3P
as3p 3P
3S3p 3P
3P2 1S
3P2 1S
P2 3P
3P2 3P
3P2 10
3P2 1D
353D 1D
353p 1D
353D 10
3$3p 1D
3S3p 3D
353p 3D
353D 3D
353D 1D
353D 1D
353p 1P
353p 1P
353D 3D
3S3D 3D
353P 3PJ
353p 3P
3$3P 1P1
3S3P 1P1
353P 3P2
353p 3P2
353P 3Py
353P 3PJ
3$3p 1P}
353p 1P1
353P 3P2
3S3p 3P2
353p 1P1
353p 1P1
352 3D 20
352 3D 2D
352 30 20
352 30 20
352 3D 2D
353p2 25
353P2 25
353p2 28
333pP2 25

NUMBER E. ENERGY RANGE

11 X =1 =« 3

11 X w1l -« 3

11 A =]l = 3

11 X =1,0 - 4,0
11 X =1.0 - 4,0
11 X =1,0

11 X =31,0

11 X =1,0

11 X =1,0

11 X =25 - 120
11 X =50

11 X =1 = 16

11 X =] = ¢4

11 X =1 « 4

11 X =] - 4

11 X =1 = 4

11 X =1 - 8§

11 X =] = 8

11 X =1 - 8

11 X =]l - 8

11 X =] - 16

11 X =] = 16

11 X =1 = 16

11 X =] - 16

11 X =1 = 16

11

11 RY=3.016,5+8.0
11 PARAMETERS
11 PARAMETERS

11 RY=6.548.0
11 RY=23,046.5+8.0
11 RY=6,548.,0

11  RY=6,5.8.,0
11 RY=6,5+8.0
12 X %14243

12 RY=3,146.9
12 RY=3,146.9

12 X =144
12 RY=3,146.9
12 RY=3,1+6.9

12

12 RY=6,9
12 RY=6,.9
12 RY=6,9
12 RY=6,9
12 RY=6,9
12 RY=6,9
12 X =14243
12 RY=6,9
12 RY=6,9
12

12 RY=6.9
12 RY=6,9
12

12 X =142
12

12 RY=3,146.9
12 RY=3,1
12 X =1,2
12

12 X =1
12 RY=3,1
12 X =1
12 RY=3,1
12 X =1.0
12 X =1.0
12 X =1
12 RY=3,1
12 X =1
12 RY=3,1
12 X =1
12 RY=3.1
12 X =1
12 RY=3.,1
13 X =1.0

13 RY=3,95,7.90+11.85
13 RY=3,95.7.90+11,.85
13  RY=4,246.0

13
13 X =1.0
13 X =1,0

i3 RY=3,9547,90+11,85
13 RY=3,9547.90+11.85

DATA

OMEGA
OMEGA
OMEGA
Ccs

s
OMEGA
OMEGA
OMEGA
OMEGA
(&3]
0Cs

OMEGA ~

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
QM4EGA
{MEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

OMEGA

METHOD

DWNX
DWNX
DWNX
Bl
cBlt
SCBI
sCBI1

cBl

69
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REF.

1610
1610
1610
340
340
640
640
640
640
800
800
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
1330
1241
1750
1750
1241
1241
1241
1330
1241
1241
581
880
895
1330
581
880
895
1330
680
895
880
895
880
895
581
880
895
1330
880
895
1330
581
1330
880
895
581
1330
581
895
581
895
590
590
581
895
581
895
581
895
581
895
570
700
700
880
1330
200
570
700
100
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TRANSTION
352 3P 2P 353P2 2§
352 3P 2P aS3p2 25
352 3P 2P 353P2 2P
382 3P 2P 3S3p2 2P
352 3P 2P 3S53p2 2P
3s2 3P 2P 3S3p2 2P
382 3P 2pP 3S3p2 2P
382 3P 2P 353P2 4P
352 3P 2P 353P2 2D
352 3P 2P 3S3p2 2D
3s2 3P 2P 353p2 2D
3s2 3P 2P 353P2 2D
32 3P 2P 353p2 2D
352 3P 2P 353p2 2D
353P2 25 352 30 2D
383P2 25 3$2 3D 20
383P2 2P 352 3D 2D
353P2 25 353p2 2P
383P2 4P 3§ 3P2 25
3S3P2 4P 35 3P2 2P
353P2 4P 3§ 3P2 20
3S3P2 4P 3s2 3D 20
3S3P2 20 3s2 3D 2D
353P2 2D 383p2 25
353P2 2D 353p2 25
3S3P2 2D 353pP2 2P
3P 2pP1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
3P 2P1/2 3P 2P3/2
352 3P 2P1/2 352 3P 2P3/2
352 3P 2P1/2 3s2 3D 2D3/2
3s2 3P 2P1/2 352 30 203/2
352 3P 2P1/2 352 3D 2D3/2
352 3P 2P1/2 352 3D 2DJ
352 3P 2P1/2 352 3D 20J
352 3P 2P1/2 383p2 251/2
3S2 3P 2P1/2 3S3p2 2S51/2
352 3P 2P1/2 353p2 2S1/2
352 3P 2P1/2 3S3P2 251/2
352 3P 2P1/2 353p2 251/2
352 3P 2P1/2 3S3p2 2P1/2
352 3P 2P1/2 353p2 2P1/2
352 3P 2P1/2 353p2 2P3/2
352 3P 2P1/2 383p2 2P3/2
352 3P 2P1/2 383p2 2PJ
352 3P 2P1/2 353P2 2PJ
3S2 3P 2P1/2 353p2 2PJ
352 3P 2P1/2 3S3P2 4PJ
352 3P 2P1/2 353p2 203/2
352 3P 2P1/2 3S3p2 203/2
352 3P 2P1/2 3S3p2 2D3/2
3S2 3P 2P1/2 383p2 2DJ
352 3P 2P1/2 353p2 2DY
352 3P 2P1/2 3P3 4S3/2
352 3P 2P1/2 3P3 2P3/2
382 3P 2p1/2 3P3 2DJ
352 3P 2P1/2 353P3D 2P3/2
352 3P 2P1/2 353p3D 2P*3/2
352 3P 2P1/2 3$3P3D 4P3/2
352 3P 2P1/2 3S3P3D 4P5/2
382 3P 2P1/2 3S3p3D 25HJ
352 3P 2P1/2 383paD 2D°'J
3S2 3P 2P1/2 353P30 4D3/2
3$2 3P 2P1/2 3$3P3D 4D5/2
3S2 3P 2P1/2 383p3D 2F5/2
382 3P 2P1/2 353p3D 2F'5/2
352 3P 2P1/2 353P3D 4F3/2
352 3P 2P1/2 353P3D 4F5/2
382 3P 2P1/2 382 a5 251/2
352 3P 2P1/2 352 4P 2PJ
382 3P 2P1/2 382 4D 2D3/2
382 3P 2P1/2 352 4F 2F5/2
352 3P 2P3/2 3$2 3D 20372
352 3P 2P3/2 352 3D zD3/2
352 3P 2P3/2 352 3D 205/2
352 3P 2P3/2 352 3D 2b5/2
352 3P 2P3/2 352 3D 20J
352 3P 2P3/2 352 3D 20J
352 3P 2P3/2 382 3D 20J
3S2 3P 2P3/2 353P2 251/2
352 3P 2P3/2 353p2 251/2
352 3P 2P3/2 3S3p2 251/2
352 3P 2P3/2 383p2 2S1/2

NUMBER E.

13
13

ENERGY RANGE
RY=4,246.0

X =1,0
RY=3,9547,90+11,85
RY=23,9547,90¢11,85
RY®4,24640

RY®=4,246.0

X =1,0

X =1,0
RY®=3,95,7,90+11.85
RY=3,9547,90+11,85
RY®=4,246,0

RY=4,309
RY=4,246,0
RY=4,246.0
RY®=4,246.,0
RY®m4,246,0
RY=4,246,0
RY=4,246,0
RY#4,246,0
RY=4,246,0
RY=23,95¢7,90411,85
RY=4,246,0
RY=4,246,0

X =1,0

X =1,0

X =1,0

X =1,0
E3=0,040,05+0,10
RY=4,308

X =1.0

RY=4,309

X u 3 PARAMETERS
RY=4,308
RY=4,308

X =1,0

RY=4,309
RY=4,308
RY=4,308

X = 3 PARAMETERS
X =1,0

RY=4,309

X =1,0

RYw4,309
RY=4,308
RY=4,308

X » 3 PARAMETERS
X = 3 PARAMETERS
X =1,0

RY=4,309

X ® 3 PARAMETERS
RY=4,308
RYw4,308

- PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS

VWLVLLVLLVLLLVLLLWLLWWYWWLY

=
=1.,0

RY=4,309

X =1,0

RY=4,309
RY=4,308
RY=4,308

X = 3 PARAMETERS
X =1,0

RY=4,309
RY=4,306
RY=4,308
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DATA

OMEGA
G

OMEGA
OMEGA
OMEGA
OMEGA

G
OMEGA
cS
OMEGA
OMEGA
OMEGA
OMEGA
G
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
cs
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
CMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

bW
Dw
B
cC
cB8l
DW
Dw

d:3]
CCNX
CcBl

YEAR

70
70
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REF,

880
1330
570
700
700
880
1330
880
200
570
700
700
880
1330
700
880
880
880
880
880
880
880
880
700
880
880
210
590
590
630
810
840
570
700
893
840
840
570
700
840
840
893
570
700
570
700
840
840
893
893
570
700
893
840
840
893
893
893
893
693
893
893~
893
893
893
893
893
893
893
B893
893
893
893
893
570
700
570
700
840
840
893
570
700
840
840

LEEEREEREBEEFEE FEEEEEEE S EEEEEEEEEEEEEE R EEEEEEEEFEEEEEEEEEEERNRN S E RN EEEENFFEEE N SN EEE NS E I EE R EEEEE ]



P2 I TTTTTTPTEETITL I LTI L P T 1 220 P L EE P AT ST AR 2 AL L LA 2 AR TR AL S 2 LT R YR L AL LT L LR

# f +
¢« JON TRANSITION NUMBER E. ENERGY RANGE DATA METHOD YEAR REF, #*
* [
# FE 13+ 382 3P 2pP3/2 383p2 251/2 13 X = 3 PARAMETERS OMEGA csl 71 - 893 -
# FE 13+ 352 3P 2P3/2 383p2 2P1/2 13 X =1,0 OMEGA cB 67 = 570 #*
# FE 13+ 352 3P 2P3/2 3S3p2 2P1/2 13 RY=4,309 OMEGA cBt 69 - 700 #*
# FE 13+ 3S2 3P 2P3/2 3S83P2 2P3/2 13 X =1,0 OMEGA c8 67 =~ 570 *
# FE 13+ 3S2 3P 2P3/2 383P2 2P3/2 13 RY=4,309 OMEGA cBl 69 -~ 700 "
¢ FE 13+ 352 3P 2P3/2 353P2 2PJ 13 RY=4,308 OMEGA CCNX 70 - 840 *
# FE 13+ 3582 3P 2P3/2 3S3P2 2PJ 13 RY=4,308 OMEGA Bl 70 - 840 9
# FE 13+ 352 3P 2pP3/2 353P2 2PJ 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 *
# FE 13+ 382 3P 2P3/2 353P2 4PJ 13 X = 3 PARAMETERS OMEGA cBl 7 - 893 #*
# FE 13+ 352 3P 2P3/2 353pP2 2D3/2 13 X =1,0 OMEGA cB &7 = 570 #*
# FE 13+ 3S2 3P 2P3/2 3S83P2 2D3/2 13 RY=4,309 OMEGA Bl 69 =~ 700 -
# FE 13+ 352 3P 2P3/2 3S3P2 20572 13 X =1.0 OMEGA cB 67 = 570 -
# FE 13+ 352 3P 2P3/2 353pP2 2D5/2 13 RY=4,309 OMEGA cBl 69 = 700 *
# FE 13+ 3S2 3P 2P3/2 3s3pP2 2DJ 13 RY=4,308 OMEGA CCNX 70 = 840 *
# FE 13+ 382 3P 2P3/2 3S3P2 2DJ 13 RY=4,308 OMEGA cBl 70 - 840 @
# FE 13+ 382 3P 2pP3/2 3s3p2 204 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 -
# FE 13+ 382 3P 2P3/2 3P3 4S3/2 i3 X = 3 PARAMETERS OMEGA cBl 71 - 893 #
# FE 13+ 382 3P 2P3/2 aP3 2PJ 13 X = 3 PARAMETERS OMEGA cBl 1 - 893 “
¢« FE 13+ 382 3P 2P3/2 3P3 20J 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 «
# FE 13+ 352 3P 2P3/2 353P3D 2PJ 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 «
# FE 13+ 3s2 3P 2P3/2 3S3P3D 2P'J 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 “
+ FE 13+ 382 3P 2P3/2 3S3P3D 4P3/2 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 *
& FE 13+ 352 3P 2P3/2 3S3P3D 4P5/2 13 X = 3 PARAMETERS OMEGA cBIl 2 893 *
# FE 13+ 352 3P 2P3/2 353P3D 20J 13 X = 3 PARAMETERS OMEGA cBl - 893 #
# FE 13+ 352 3P 2P3/2 3S3P3D 20'J 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 *
# FE 13+ 352 3P 2P3/2 3S3P3D 4D3/2 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 *
» FE 13+ 352 3P 2P3/2 353P3D 4D5/2 13 X = 3 PARAMETERS OMEGA CBI 71 - 893 «
# FE 13+ 352 3P 2P3/2 3$3P3D 4D7/2 13 X = 3 PARAMETERS OMEGA cB1 71 - 893 “
# FE 13+ 352 3P 2P3/2 3S3P3D 2FJ 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 *
# FE 13+ 382 3P 2P3/2 3S3P3D 2F°*J 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 -
# FE 13+ 352 3P 2P3/2 3S3P3D 4F3/2 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 *
# FE 13+ 352 3P 2P3/2 383P3D 4F5/2 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 #*
# FE 13+ 3S2 3P 2P3/2 3S3P3D 4F7/2 13 X = 3 PARAMETERS OMEGA cBl 71 - 893 +*
# FE 13+ 352 3P 2P3/2 3S2 4S 2s1/2 13 X = 3 PARAMETERS OMEGA Bl 71 - 893 *
# FE 13+ 352 3P 2P3/2 352 4P 2PJ 13 X = 3 PARAMETERS OMEGA cBl 1 - 893 »
# FE 13+ 382 3P 2P3/2 3S2 40 2DJ 13 X = 3 PARAMETERS OMEGA cB! 71 = 893 »
# FE 13+ 3582 3P 2P3/2 3S2 4F 2FJ 13 X = 3 PARAMETERS OMEGA Bl 71 - 893 “
# FE 12+ 3P2 3P 3P2 1S 14 RY3=0.,0005 OMEGA ER+DW 67T - 540 @
# FE 12+ 3P2 3P 3P2 1S 14 E3=0,040,05+0,10 OMEGA ow 0 - 10 L
« FE 12+ P2 3P 3P2 1S 14 RY=5,1 OMEGA Ow 71 - 880 »
& FE 12+ 3p2 3P 3P2 1D 14 X =1,0 OMEGA cBB 67 = 500 »
» FE 12+ 3P2 3P 3P2 1D 14 RY3=0,0005 OMEGA ER+DW 67 = 540 *
w FE 12+ 3P2 3P 3Pz 1D 14 €3=0,040,054+0.,10 OMEGA Ow 70 - 810 #
% FE 12+ 3P2 3P 3P2 1D 14 RY=5,1 OMEGA Dw 7T - 880 &
# FE 12+ 3P2 1D 3P2 1S 14 RY3=0,0005 OMEGA ER+DW 67 =~ 540 *
# FE 12+ 3Pz 1D P2 1S 14 E3=0.040,054+0,10 OMEGA ow 70 - 810 #
# FE 12+ 3pP2 1D 3P2 1S 14 RY=5,1 OMEGA DW 71 = 880 L]
# FE 12+ 3P2 10 3P2 1S 14 RY=5,1 OMEGA Dw 73 =~ 980 #
# FE 12+ 352 3P2 1S 3S3P3 1P 14 RY=5,1 OMEGA ow 7 - 880 #*
# FE 12+ 3s2 3P2 1S 3S3p3 1P 14 RY=5,1 OMEGA Dw 73 = 980 *
# FE 12+ 32 3P2 1S 3S3P3 3P 14 RY=5,1 OMEGA Dw 71 - 880 L
# FE 12+ 352 3P2 1S 353P3 10 14 RY=5,1 OMEGA DwW 71 - 880 «
# FE 12+ 352 3P2 1S 353P2 3D 14 RY=5,1 OMEGA Dw 71 - 880 *
& FE 12+ 352 3P2 1S 3S2 3P3D 1P 14 RY=5,1 OMEGA Dw 71 - 880 *
# FE 12+ 352 3P2 1S 352 3P3D 3P 14 RY=5,1 OMEGA Dw 71 - 880 *
# FE 12+ 3S2 3P2 1S 352 3P3D 10 14 RY=5,1 OMEGA Dw 71 - 880 *
# FE 12+ 382 3P2 1S 352 3P3D 30 14 RY=5,1 OMEGA Dw 1 - 880 L
# FE 12+ 3S2 3P2 1S 352 3P3D IF 14 RY=5,1 OMEGA Dw 1 - 880 *
# FE 12+ 382 3P2 1S 352 3P3D 3F 14 RY=5,1 OMEGA Dw 71 - 880 #*
# FE 12+ 352 3P2 3P 352 3P3D 1P 14 RY=5,1 OMEGA Dw 71 - 880 *
# FE 12+ 382 3P2 3P 382 3P3D 3P 14 RY=5,1 OMEGA Dw 71 - 880 L
# FE 12+ 352 3P2 3P 352 3P3D 3P 14 RY=5,1 OMEGA Dw 73 - 980 *
# FE 12+ 352 3P2 3P 3582 3P3D 10 14 RY=5,1 OMEGA bW 71 - 880 *
# FE 12+ 352 3P2 3P 352 3P3D 3D 14 RY=5,1 OMEGA DwW 71 - 880 &
# FE 12+ 352 3P2 3P 382 3aP3D 30 14 RY=5,1 OMEGA Dw 73 - 980 #
% FE 12+ 352 3P2 3P 352 3P3D 1F 14 RY=5,1 OMEGA Dw 71 - 880 *
# FE 12+ 352 3P2 3P 382 3P3D 3F 14 RY=5,1 OMEGA Dw 71 - 880 L
¢ FE 12+ 352 3P2 3P 383P3 35 14 RY=5,1 OMEGA Dw 71 - 880 L
« FE 12+ 3s2 3P2 3p 353P3 35 14 RY=5,1 OMEGA Dw 73 = 980 *
# FE 12+ 352 3P2 3P 3S3P3 1P 14 RY=5,1 OMEGA Ow 71 - 880 *
# FE 12+ 3s2 3P2 3P 353P3 2P 14 RY=5,1 OMEGA Dw 71 - 880 *
# FE 12+ 352 3P2 3P 3S3P3 3P 14 RY=5,1 OMEGA Dw 73 - 980 *
# FE 12+ 352 3P2 3P 3S3P3 55 14 RY=5,1 OMEGA Ow 71 - 886G «
# FE 12+ 352 23P2 3P 3s3pP3 1D 14 RY=5,1 OMEGA ow 71 - 880 L]
# FE 12+ 352 3P2 3P 353P3 3D 14 RY=5,1 OMEGA Ow 71 -~ 880 *
* FE 12+ 352 3P2 3P 3S3P3 3D 14 RY=5,1 OMEGA Dw 73 - 980 +
& FE 12+ 352 3P2 3P 353P3 3D 14 G Dw 76 = 1330 L]
# FE 12+ 352 3P2 1D 382 3P3D 1P 14 RY=5,1 OMEGA ow 71 - 880 »
# FE 12+ 382 3P2 1D 382 3P3D 3P 14 RY=5,1 OMEGA Dw 7 - 880 *
# FE 12+ 382 3P2 1D 352 3P30 10 14 RY=5,1 OMEGA ow 71 - 880 »
# FE 12+ 352 3P2 1D 382 3P3D 10 14 RY=5,1 OMEGA Dw 73 - 980 *
¢ FE 12+ 352 3P2 1D 352 3P3D 3D 14 RY=5,1 OMEGA Dw 71 - 880 *
& FE 12+ 352 3P2 1D 3S2 3P3D IF 14 RY=5,1 OMEGA Dw 71 - 880 *
« FE 12+ 352 3P2 1D 352 3P3D 1F 14 RY=5,1 OMEGA Dw 73 = 980 *
# FE 12+ 3S2 3P2 1D 3S2 3°3D 3F 14 RY=5,1 OMEGA Dw 1 - 880 #*
@ “
° «

lﬂ#“&iﬁ'l%’l%@“*&%#waa#*&ﬂ*&“@#“ﬁﬂi'#i!QQ#&&&ﬁ%5609“#9*’6Q'#Q*G%“&*i'l&’ﬂuﬁ#“&#QQGGQGG#“GGQQ”’&#Q#“#GQ*#GQ
7
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FE-
FE

FE
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ION -
12+

12+
12+
12+
12+
22+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+

-~ 382

352
3s2
3s2
3582
352
3s2
3s2
3sz
382
382
3s2
382
3s2
382
3s2
382
3s2
3s2
352
3s2
352
352
3s2
382
3s2
3s2
P2
3P2
3P2
3P2
3P2
3P2
3P2
3P2
P2
3P2
3pP2
P2
P2
3s2
382
382
3s2
352
352
3s2
382
3s2
352
3s2
3s82
352
352
352
382
3s2
382
sz
3P2
P2
3P2
3P2
P2
3P2
3P2
3s2
382
382
382
382
382
382
382
3s2
382
3s2
382
382
3s2
3sz2
3s2
3§82
382
382

3pP2
3P2
3P2
3P2
3P2
3P2
3P2
P2
3P2
3P2
3P2
3P2
3p2
3pP2
3P2
P2
3P2
3P2
3p2
3pP2
3p2
3P2
3pP2
3P2
ap2
3P2
3P2
aPo
3P0
3P0
3P0
3P0
3P0
3aPo
3P0
3P0
3P0
3P0
3P0
3P0
3P2
3pP2
P2
3P2
ap2
P2
3P2
P2
3P2
aP2
P2
3P2
3P2
3P2
ap2
3P2
3P2
3P2
3P2
3P1
3P1
3P1
3P1
3P1
3P1
3P1
P2
3P2
P2
3pP2
3P2
3P2
3P2
P2
P2
3P2
3P2
3P2
3P2
3ar2
P2
3P2
P2
3pP2
3pP2

»

TRANS]TION

1D 353P3 35
10 383p3 1P
10 3S3pP3 1P
10 353p3 2P
10 353P3 1D
10 353P3 1D
1D 383p3 3D
150 3S2- 3P3D 1P1
180 352 3P3D 1P1
150 382 3P3D 3P1
150 3S2 3P3D 3PY
1s0 3S2 3P3D 1D2
150 352 3P3D 301
is0 3582 3P3D 3DJ
is0 352 3P3D 1F3
1s0 3582 3P3D 3FJ
is0 383p: 731
150 3S3p3 381
150 383P3 5S2
150 3S53P3 1P1
i50 383P3 1P1
150 353P3 1P1
150 3S3P3 3P1
150 3S3pP3 3PJ
150 353P3 1D2
180 353P3 3DJ
150 383P3 301

P2 150

3P2 1S0

3P2 3P1

3P2 3P1

3P2 3P1

3P2 3P2

3P2 3P2

3P2 3P2

3pP2 P2

3P2 3P2

3P2 3P2

3P2 101

3P2 1D2
3P0 352 3P3D 1P1
3P0 352 2P3D 1P1
3P0 382 3P3D 3P1
3P0 352 3P3D 3Py
3PO 352 3P3D 1D2
3P0 352 3P3D 3D1
3P0 352 3P3D 3DJ
3P0 352 3P3D 1F3
3P0 352 3P3D 3FQ
3P0 383P3 351
3P0 3S3pP3 351
3P0 353p3 552
PO 3S3pP3 1P1
3P 353P3 1P1
3P0 + 3S3P3 3P1
3P0 353P3 3PJ
3P0 353pP3 1D2
3P0 3S3P3 3D1
3P0 353P3 3DJ

3P2 150

3P2 3P2

3P2 3P2

3P2 3P2

P2 3P2

3r2 102

3P2 1D2
3P1 3S2 3P3D 1P2
3P1 352 3P3D 1P1
3P1 3S2 3P3D 3P0
3Pt 352 3P3D 3P1
3P1 3S2 3P3D 3P2
3P1 3S2 3P3D 3PJ
3P1 352 3P3D 102
3P1 382 3P3D 102
3P1 352 3P3D 301
3P 3582 3aP3D 302
3P1 382 3P3D 3DJ
3P1 3S2 3P3D 1F3
3P1 352 3P3D 3F2
P11 352 3P3D 3Fy
3Pt 353P3 351
3P1 3S3P3 381
3P1 3S3P3 351
3P1 383P3 582
3P1 383P3 552

NUMBER €.

14
14
14
14
14
14
14
14
14
14
14
14
14

ENERGY RANGE

RY=5,1
RY=5.1
RY=5,1
RY=5,1
RY=5,1
RY=5,1
RY=5.1
RY=5.1
RY=

RY=

RY=5,1
RY=5,1
RY=

RY=5,1
RY=5,1
RY=5,1
RY=5,1
RY=

RY=5,1
RY=5,1
RY=

RY=
RY=5,1
RY=5,1
RY=5,1
RY=
RY=0,0145.0+10,0
RY=5,1

X =1,0
E3%0.040.05+0,10
RY=5,1
RY=0,01+¢5,0¢10.0
RY=5,0

X =1,0

X =1,0
€320,040,05+0,10
RY=5,1

RY=5,1
RY=0,01+5:0+10,0
RYa5,1

RY=

RY=

RY=5,1

RY=5,1

RY=

RY=5,1

RY=5,1

RY=5,1

RY=5,1

RY=

RY=5,1

RY=5,1

RY=

RY=

RY=5,1

RY=5,1

RY=

RY=5,1

RY=5,1
RY=0.014+5.04+10,0
X =1.0 -
E320,040,0540,10
RY=5,1
RY*0.01¢5.0¢10.0
RY=5,1

RY=5,1

RY=

RY=

RY=

RY=

RY=5,.1

Ry=5,1

RY=

RY=

RY=

RY=5,1

RY=5,1

RY=

RY=5,1

RY=5,1

RY=

RY=5,1
RY=

—_ 93 —

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
G

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
G

OMEGA
OMEGA

METHOD

Dw
Dw
Dw
Dw
Dw
bW
Dw
Dw
BETHE
BETHE
Dw
Dw
BETHE
Dw
bw
Dw
ow
BETHE
DwW
Dw
BETHE

DW
BETHE

DwW
BETHE
BETHE
BETHE
BETHE
DwW
ow
BETHE
BETHE
BETHE
Dw
oW
BETHE
ow

DW
BETHE
bW

Dw
BETHE

YEAR

LI N S D I D N RO D N NN DN DN RN NN NN DN DN DN B DN DN NN DN NN R DN R D NN NN BN DN RN A NN DN N NN DN BN N D DN BN NN BN DN BN R D DNR DO RO DO D NN D D DN N NN NN RN 2 D DN DN DN DN DN NN NN DN DN NNN DN NN DN NN RN NN BN AN )

REF.

880
880
980
880
880
980
880
980

1060

1060
980
980

1060
980
980
980
980

1060
980
980

1060

1330

1060
980
980
980

1060
410
980
630
810
980
410
510
590
630
310
980
980
410
980

1060

1060
980
980

1060
980
980
980
980

1060
980
980

1060

1060
980
980

1060
980
980
410
630
810
980
410
980
980

1060

1060

1060

1060
980
980

1060

1060

1060
980
980

1060
980
980

1060

1330
980

1060

i
ks
#
s
o«
%
#
#“
«
#
*
*
»
#*
#
L
*
@
L]
L
#
*
*
»
L3
*
L3
)
*
#
L)
L
L
L
@
#*
»
*
L
»
L.
»
L
L
*
L
L
»
»
“
»
*
*
»
L
L
*
&
L
*
&
*
#
o
*
L
»
»
»
*
-
»
L
®
»
L
*
*
»
®
L
»
*
«
*
L]
»
"
*
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FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 12+
FE 11+
FE 11+

A XA XX S BEABXEF LR AXKSEE LV E X XKL E VS XARNS AR E B ARXXAL AL KBV VA XL B RE D IBE IR XX EF GO S X TR KT X KRGS X & & NREXEG &R
-n
m

PN PR Y TP IN-E PEPPE R PEEe T e Yy PP TEr ey r ey Y PTY Py Ty Y Y AT LR 22 AL L LA L LS LA Sl LT L R bl bt Ll

352
352
12
352
353
352
3s2
352
352
352
3s2
3P2
3p2
3p3
3p2
3p2
3s2
3s2
352
352
3s2
3s2
352
352
352
352
3s2
352
352
3s2
3s2
352
352
3s2
382
352
352
352
3s2
352
352
352
3s2
352
352
382
3s2
352
3P2
3p2
352
352
352
352
352
352
352
382
3s2
3s2
352
352
352
352
352
352
352
352
352
352
3s2
382
352
352
352
352
352
352
352
352
352
3s2
352
3P3
3p3

P2
3p2
3P2
P2
P2
P2
P2
3p2
3P2
3p2
3pP2
P2
3P2
3P2
3p2
3P2
P2
3P2
3P2
3p2
3r2
3P2
P2
3P2
3P2
3P2
3pP2
P2
3P2
P2
P2
3p2
3P2
3p2
P2
P2
3P2
ap2
3p2
3P2
P2
3P2
P2
3P2
3P2
3p2
P2
3P2
1D2
102
3ar2
r2
P2
3pP2
3P2
P2
P2
3pP2
3pP2
3P2
3p2
3pP2
3pP2
3p2
3P2
3pP2
3P2
3ap2
3P2
3P2
3P2
3P2
3P2
3P2
P2
3pP2
3P2
P2
3r2
3P2
3pP2
3pP2
3P2
48

4S

’
TRANSITION

3P1 353P3 1P1
3P1 - 353P3 1P1
3P1 353P3 3P0
3P1 353p3 3P1
P11 3S3pP3 3P2
3P 3S3P3 3PJ
3P1 383P3 1D2
3P1 333P3 1D2
3P1 3S3pP3 3D1
3P1 353P3 3D2
3P1 3S3P3 3DJ

3P2 150

3P2 1S0

3P2 1D2

P2 1D2

3P2 1D2
3pP2 352 3P3D 1P1
P2 382 3P3D 3P1
P2 382 3P3D 3P2
P2 3S2 3P3D 3PJ
P2 352 3P3D 1D2
P2 382 3P3D 1D2
P2 3s2 3P3D 301
P2 382 3P3D 3D2
P2 3$2 3P3D 303
3r2 352 3P3D 3DJ
3pP2 382 3P3D 1F3
3P2 352 3P3D 1F3
P2 352 3P3D 3F2
P2 352 3P3D 3F3
3P2 382 3P3D 3F3
3rP2 382 3P3D 3FJ
P2 3S3P3 351
3P2 353P3 351
P2 353P3 552
3P2 3S3P3 5S2
P2 383pP3 1P1
3P2 353P3 1P1
3P2 353P3 3P1
P2 3S83P3 3P2
P2 3S3P3 3P2
3P2 3S3P3 3PJ
P2 353P3 1D2
3P2 3S3P3 1D2
3P2 353P3 3D1
3P2 353P3 3D2
3P2 3S3p3 3D3
P2 3S3P3 3DJ

3P2 150

3P2 150
1D2 352 3P3D 1P1
1D2 352 3P3D 1P1
102 352 3P3D JP1
102 3S2 3P3D 3P2
102 352 3P3D 3PJ
b2 382 3P3D 1D2
102 352 3P3D 1D2
102 352 3P3D 3D1
1D2 352 3P3D 3D2
102 3S2 3P3D 303
102 352 3P3D 304
102 382 3P3D 1F3
1D2 382 3P3D 1F3
102 3S2 3P3D 3F3
102 3S2 3P3D 3FJ
102 353pP3 381
1D2 383P3 3S1
102 353P3 5S2
102 383P3 S5S2
102 353P3 1P1
1D2 353P3 1P1
1D2 3$3P3 1P1
102 383P3 3P1
102 353P3 3P2
102 353P3 3PJ
102 353P3 1D2
1D2 353P3 1D2
102 353P3 1D2
102 353P3 301
102 353P3 3D2
D2 3s3P3 303
102 3S3P3 3DJ
102 352 3P3D 3F2

3P3 2P

3P3 2P

NUMBER 'E+ ENERGY" RANGE
14 RYs=5,1
14 RY=
14 RY=
14 RY=
14 RY=
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=
14 RY=
14 RY=5,1
14 RY=0.01+5.,0+10,0
14 RY=5,1
14 RY=0,0145.:0+10.0
14 RY=5,0
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=
14 RY=
14 RY=
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=
14 RY=
14 RY=
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=5,1
14 RY=
14 RY=5,1
14 RY=
14 RY=
14 RY=
14
14 RY=5,1
14 RY=5,1
14 RY= .
14 RY=
14 RY=
14 RY=
14 RY=5,1
14 RY=0,0145.0+10,0
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=
14 RY=
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=
14 RY=
14 RY=
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=
14 RY=5,1
14 RY=5,1
14 RY=
14 RY=5,1
14 RY=a
14 RY=5,1
14 RY=
14
14 RY=
14 RY=
14 RY=5,1
14 RY=5,1
14 RY=
14
14 RY=
14 RY=
14 RY=
14 RY=5,1
14 RYs=

15 RY3=0,0005
15 E3%0.04+0.05+0,10

—_ Sﬁi —

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

G

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
G

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

G

OMEGA
OMEGA
QMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

DW

BETHE
BETHE
BETHE
BETHE

YEAR

[ O I D R I D I U A T I D U D RO N IO R N DN RO N R RN D DN DN DN AN BN DN SN NN DN DN DN N N NN D O NN AN NN NN RO R D N U D N N RN N RN DN DN DN DN DN UNN RO NN RN NN DS DNR INE D NN BN RN INE BN DNY NN B R B B B BN

REF,

980
1060
1060
1060
1060

980

980
1060
1060
1060

380

410

980

410

510

980

980
1060
1060

980

980
1060
1060
1060
1060

980

980
1060
1060
1060
1060

980

980
1060

980
1060

980
1060
1060
1060
1330

980

980
1060
1060
1060
1060

980

410

980

980
1060
10560
1060

980

980
1060
1060
1060
1060

980

980
1060
1060

980

980
1060

980
1060

980
1060
1330
1060
1060

980

980
1060
1330
1060
1060
1060

980
1060

530

810
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- . »
# JON TRANSITION NUMBER E. ENERGY RANGE DATA METHOD YEAR REF, #
#* *
# FE 11+ 3P3 4S ap3 2D 15 RY3=0,0005 OMEGA Dw 67 = 530 »
# FE 11+ 3P3 A4S 3P3. 2D 15 E3=0,040,054+0,10 OMEGA Dw 70 = 810 #
« FE 11+ 3P3 2D 3P3 2P 15 RY3=0,0005 OMEGA DwW 67 =~ 530 #*
# FE 11+ 3P3 2D 3P3 2P 15 E3=0,040,05+0,10 OMEGA bW 70 - 810 &
# FE 11+ 352 3P3 45 3S3P4 4P 15 G Dw 76 = 1330 -
# FE 11+ 3P3 4S 3P3 2P1/2 15 EP320,040405+0,1 OMEGA ccC 0 - 750 *
» FE 11+ 3P3 4S 3P3 2P3/2 15 EP3=0,0+0,05+0,1 OMEGA cC 0 - 750 ®
* FE 11+ 3P3 4S5 3P3 2D3/2 15 EPJ=~DEP ~ 0,1 OMEGA ccC 70 = 750 *
# FE 11+ 3P3 4S 3P3 2D5/2 15 EP3=~DEP - 0,1 OMEGA cC 70 - 750 *
&« FE 11+ 3P3 2P1/2 3P3 2P3/2 15 X =1,0 OMEGA cBO 69 = 630 *
#+ FE 11+ 3P3 2P1/2 3P3 2P3/2 15 EP3=0,040,05+0,1 OMEGA cC 70 - 750 *
#+ FE 11+ 3P3 2P1/2 3P3 2P3/2 15 E3=0,0+0,05+0,10 OMEGA Dw Tu = 810 #
# FE 11+ 3p3 2D3/2 3P3 2P1/2 15 EP3=20,0+0,05+0,1 OMEGA cC 70 - 750 #
# FE 11+ 3P3 2D3/2 3P3 2P3/2 15 EP320,0+04,05¢0,1 OMEGA cC 70 =~ 750 *
# FE 11+ 3P3 2D3/2 3P3 2D5/72 15 EP3=~DEP = 0.1 OMEGA cc 70 -~ 750 *
# FE 11+ 3pP3 2D3rs2 3P3 2D5/2 15 £3%0,040.05+0,10 OMEGA 1] 70 = 810 *
« FE 11+ 3P3 2D3/2 3P3 2PJ 15 E3=0,0+0.,05+0,10 OMEGA Dw 70 = 810 »
# FE 11+ 3P3 2D5/2 3P3 2P1/2 15 EP3=0.040.0540.1 OMEGA cC 70 = 750 L]
#+ FE 11+ 3P3 2D5/2 3P3 2P3/2 15 EP320,040.,0540,1 OMEGA ccC 70 = 750 *
# FE 11+ 3P3 20572 3P3 2PJ 15 E3=0,040,05+0,10 OMEGA DwW 70 - 810 »
# FE 11+ 3S2 3P3 2pP3/2 3S3P4 2D3/2 15 . G DwW 76 = 1330 .
# FE 11+ 352 3P3 2D3/2 3S3P4 2D3/2 15 G Dw 76 = 1330 *
+ FE 11+ 382 3P3 2P3/2 3S3P4 2P3/2 15 G Dw 76 = 1330 »
# FE 11+ 352 3P3 2D3/2 3S3P4 2P3/2 15 G oW 76 = 1330 *
# FE 11+ 352 3P3 4S3/2 352 3P3 2DJ 15 EG=6,6RY OMEGA Dw,CC 77 = 1480 »
# FE 11+ 3S2 3P3 4S3/2 352 3P3 2PJ 15 EGr6,6RY OMEGA Dw,CC 77 =~ 1480 »
# FE 11+ 352 3P3 4S3/2 353P4 - 4PJ 15 EG=6,6RY OMEGA Dw.CC 77 = 1480 -
# FE 11+ 3S2 3P3 4S83/2 353P4 20J 15 EG=6,6RY OMEGA Dw,CC 77 = 1480 *
* FE 11+ 352 3P3 4583/2 353P4 2PJ 15 EG=6,6RY OMEGA DOwW,CC 77 - 1480 *
# FE 11+ 352 3P3 4S53/2 352 3P2 3D 4FJ 15 EGmb6,.6RY OMEGA OwW,.CC 77 = 1480 *
# FE 11+ 352 3P3 4583/2 3S2 3P2 3D 2FJ 15 EG=6,6RY OMEGA Dw,CC 77 = 1480 »
* FE 11+ 352 3P3 4S83/2 3S2 3P2 3D 4DJ 15 EG=6,6RY OMEGA Dw.CC 77 = 1480 *
« FE 11+ 3S2 3P3 483/2 352 3P2 3D 2GJ 15 EG=6,6RY QOMEGA DW.CC 77 =~ 1480 »
# FE 11+ 352 3P3 4S83/2 3S2 3P2 3D 2pPJ 15 EG=6,6RY OMEGA bW, CC 77 = 1480 »
# FE 11+ 352 3P3 4583/2 3S2 3P2 3D 4Py 15 EG=6,6RY OMEGA OwW,CC 77 = 1480 ®
# FE 11+ 382 3P3 483/2 3S2 3P2 3D 20J 15 EG=6,6RY OMEGA Dw,CC 77 =« 1480 .
# FE 11+ 352 3P3 4583/2 3S2 3P2 3D 25J 15 EG=6,6RY OMEGA Ow,CC 77 =~ 1480 »
& FE 11+ 352 3P3 2DJ 352 3P3 2DJ 15 EG=6,6RY OMEGA DwW,CC 77 = 1480 -
# FE 11+ 352 3P3 2DJ 352 3P3 2PJ 15 EG=6,6RY OMEGA ow,CC 77 = 1480 *
# FE 11+ 382 3P3 2DJ 3S3P4 4PJ 15 EG=6,6RY OMEGA OW.CC 17 - 1480 -
# FE 11+ 352 3P3 2DJ 3S3P4 2DJ 15 EG=6,6RY OMEGA Dv,CC 77 = 1480 L
# FE 11+ 352 3P3 2DJ 353P4 2PJ 15 EG=6,6RY OMEGA Dw,.CC 77 = 1480 -
# FE 11+ 352 3P3 2Dy 3S2 3P2 3D 4FJ 15 EG=6,6RY OMEGA Ow,CC 77 = 1480 *
e FE 11+ 352 3P3 2Dy 3S2 3P2 3D 2FJ 15 EGeb,6RY OMEGA Dw,CC 77 = 1480 *
# FE 11+ 352 3P2 2DJ 352 3P2 3D 4DJ 15 EG=6,6RY OMEGA Dw,CC 77 -~ 1480 %
# FE 11+ 382 3P3 2DJ 3s2 3P2 3D 2GJ 15 EG=6,6RY OMEGA DwW,CC 77 =~ 1480 »
# FE 11+ 352 3P3 20V 382 3P2 3D 2PJ 15 EG=6,6RY OMEGA ow,.CC 17 = 1480 »
* FE 11+ 352 3P3 20J 352 3P2 3D 4PJ 15 EG=6,6RY OMEGA Dw.CC 77 =~ 1480 *
# FE 11+ 352 3P3 20J 382 3P2 3D 20J 15 EG=6,6RY OMEGA DW,CC 77 - 1480 .
# FE 11+ 382 3P3 204 382 3P2 3D 2SJ 15 EG=6,6RY OMEGA bw,CC 177 = 1480 »
# FE 11+ 352 3P3 2PJ 352 3P3 2PJ 15 EG=6,6RY OMEGA bw,CC 77 = 1480 »
#« FE 11+ 352 3P3 2PJ 3S3P4 4PJ 15 EG=6,6RY OMEGA Dw,CC 77 = 1480 .
# FE 11+ 352 3P3 2PJ 353P4 20J 15 EG={ ,6RY OMEGA Dw.CC 77 = 1480 -
# FE 11+ 352 3P3 2PJ 3S3P4 2PJ 15 EG=6,6RY OMEGA Dw,CC 77 = 1480 »
# FE 11+ 352 3P3 2PJ ° 352 3P2 3D 4FJ 15 EG=6,6RY OMEGA Dw,CC 77 = 1480 ®
# FE 11+ 3S2 3P3 2PJ 352 3P2'3D 2FJ 15 EG=6,6RY OMEGA DwW,CC 77 = 1480 *
# FE 11+ 352 3P3 2PJ 3S2 3P2 3D 4DJ 15 EG=6,6RY CMEGA Dw.CC 77 = 1480 *
# FE 11+ 382 3P3 2PJ 382 3P2 3D 2GJ 15 EG=6,6RY OMEGA Ow,.CC 77 = 1480 *
#+ FE 11+ 352 3P3 2PJ 382 3P2 3D 2PJ 15 EG=6,6RY OMEGA bw.CC 77 = 1480 ®
* FE 11+ 382 3P3 2PJ 382 3P2 3D 4PJ 15 EG=6,6RY OMEGA Dw,CC 77 = 1480 *
# FE 11+ 382 3P3 2PJ 352 3P2 3D 2D4 15 EGn6 . 6RY OMEGA DwW,.CC 77 = 1480 #
# FE 11+ 352 3IP3 2PJ 382 3P2 3D 2sJ 15 EG=6,6RY OMEGA OW,.CC 77 -~ 1480 @
# FE 10+ 3Pa 3P 3P4 1S 16 RY3=0,0005 OMEGA ER+DW 67 = 540 »
# FE 10+ 3P4 3P 3P4 1D 16 RY3=0,0005 OMEGA ER+DW 67 = 540 »
# FE 10+ 3P4 3P 3P4 1D 16 E3=0,040,05+0,10 OMEGA DwW 70 - 810 %
# FE 10+ 3Ps 3P 3P3(2D)3D0 3P 16 G Dw 76 = 1330 *
# FE 10+ 3P4 1D 3P4 15 1 RY3=0.,0005 OMEGA ER+DW 67 - 540 L
# FE 10+ 382 3P4 3P 3S3P5 3P 16 [] DwW 76 = 1330 L]
» FE 10+ 352 3P4 1S0 3S3P5 1P1 16 G Dw 76 = 1330 L
# FE 10+ 352 3P4 102 3S3P5 1P1 16 G Dw 76 = 1330 *
# FE 10+ 3P4 3P0 3P4 3P1 16 X =1,0 OMEGA cBo 69 - 630 -
+ FE 10+ 3P4 3P0 3P4 3P2 16 X =1,0 OMEGA c8 68 = 590 *
# FE 10+ 3P4 3P0 3P4 3P2 16 X =1.0 OMEGA B0 69 -~ 630 #
# FE 10+ 3P4 3P} 3P4 3P0 16 E320,04+0.,0540.10 OMEGA Dw 70 - 810 -
# fE 10+ 3P4 3P1 3P4 3P2 16 X =1,0 OMEGA [o:10) 69 ~ 630 #
# FE 10+ 3P4 3P2 3P4 3PJ 16 E320,0+0,05+0,10 OMEGA Dw 70 - 810 ®
# FE 10+ 3P4 3P3 3P3(2P)30 3P 16 G Dw 76 = 1330 *
# FE 9+ 352 3PS5 2pP 3S3P6 28 17 G Dw 76 = 1330 L
* FE 9+ 3aps 2P1/2 3P5 2P3/2 17 X =1,0 OMEGA cB 68 = 590 @
# FE 9+ ps 2P1/2 3P5 2P3/2 17 X =1,0 OMEGA Dw 68 =~ 590 *
# FE 9+ aps 2P1/2 3P5 2P3/2 17 X =1,0 OMEGA cBO 69 = 630 «
# FE 8+ 3P6 15 3P5(2P)3D 3P 18 G Dw 76 = 1330 *
# FE 8+ 3P6 15 2P5(2P)3D 3D 18 G Dw 76 = 1330 ¢
#» FE 8+ 3P6 1S 3P5(2P)3D 3F 18 G Dw 76 = 1330 *
# FE 8+ IPe 150 3P% 3D 3P0 18 EG=5%,5RY OMEGA DW.CC 77 = 1460 *
» %
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# JON TRANSITION NUMBER E. ENERGY RANGE DATA METHOD YEAR REF, #
#* L 4
#« FE 8+ 3P6 1S0O 3P5 3D 3P1 18 EG=5, 5RY OMEGA DWsCC 17 =~ 1460 *
* FE 8+ 3Pg 1S0 3P5 3D 3P2 18 EG=5,5RY OMEGA DW.CC 77 = 1460 *
# FE B8+ 3P6 1S0 3P5 3D 3F4 18 EG=5,5RY OMEGA DW.CC 77 = 1460 @
# FE 8+ 3P6 1S0 3P5 3D 3F3 18 EG=5,3RY OMEGA  DW.CC 77 = 1460 #
# FE 8+ 3Pg 1S0 3P5 3D 3F2 18 EG=5,5RY OMEGA  DW.CC 7 - 1460 »
#« FE 8+ 3Pe 1S0 3P5 3D 303 18 EG=5, 5RY OMEGA™  DW.CC 77 =~ 1460 *
#+ FE B8+ 3P6 1S0 aPs 3D 1D2 i8 EG=5,5RY CMEGA DW.CC 77 = 1460 »
#+ FE 8+ 3P6 1S0 3r5 3D 3D1 18 EG=5,5RY OMEGA DW.CC 77 =~ 1460 »
# FE B+ 3P6 1S0 3P5 3D 3D2 18 EG=5,5RY OMEGA Dw.CC 77 - 1460 o
# FE B+ 3Ps 1S5S0 3Ps 3D 1F3 18 EG=5,5RY OMEGA Dw.CC 77 - 1460 *
# FE 8+ 3P6 1S0 3P5 3D 1P1 18 EG=5,5RY OMEGA Dw.CC 77 = 1460 @
# FE B+ 3P5 3D 3P0 3P5 3D 3P1 18 EG=5,5RY OMEGA Dw.CC 77 - 1460 *
* FE 8+ 3P5 3D 3P0 3P5 3D 3P2 18 EG=5, 5RY OMEGA DW.CC 17T - 1460 *
# FE 8+ 3P5 3D 3P0 3P5 3D 3F4 18 EG=5,5RY OMEGA DW.CC 77 = 1460 *
# FE 8+ 3P5 3D 3PO 3P5 3D 3F3 18 EG=5,5RY OMEGA DwsCC 77 = 1460 *
# FE 8+ 3P5 3D 3P0 3P5 3D 3F2 18 EG=5,5RY OMEGA DWsCC 17 - 1480 #*
# FE 8+ 3P5 3D 3P0 3P5 3D 3D3 18 EG=5,5RY OMEGA DW.CC 77 = 1460 *
# FE B+ 3P5 3D 3P0 3P5 3D 1D2 18 EG=5,5RY OMEGA DW.CC 77T = 1460 ®
# FE 8+ 3P5 30 3P0 3P5 3D 301 18 EG=5,5RY OMEGA DwW.«CC 77 - 1460 *
# FE 8+ 3P5 3D 3PO 3P5 3b 3D2 18 EG=5,5RY OMEGA DW.CC 77 = 1460 «
# FE 8+ 3P5 3D 3P0 3PS5 3D 1F3 18 EG=5,5RY OMEGA DW.CC 77 = 1460 «
# FE B8+ 3P5 3D 3P0 3P% 3D 1P1 18 EG=5,5RY ‘ OMEGA DWsCC 77T - 1460 »
* FE 8+ 3PS5 3D 3P1 3P5 3D 3P2 18 EG=5,5RY OMEGA DW.CC 77 - 1460 *
# FE 8+ 3P5 3D 371 3P5 3D 3F4 18 EG»5,5RY OMEGA DW.CC 77 = 1460 «
# FE 8+ 3P5 3D LP1 3P5 3D 3F3 18 EG=5,5RY OMEGA DW+CC 77 = 1460 »
# FE 8+ 3P5 3D 3P1 3P5 3D 3F2 18 EG=5,5RY OMEGA DW.CC 77 = 1460 @
* FE 8+ 3P5 3D 3P1 3Ps5 aDb 3D3 18 EG=5,5RY OMEGA DW.CC 77 = 1460 “
* FF 8+ 3P5 3D 3P1 3P5 3D 1D2 18 EG=5,5SRY OMEGA DW.«CC 77 = 1460 S
# FE 8+ 3P5 3D 3P1 3Py 3D 301 18 EG=5,5RY OMEGA DW.CC 77 = 1460 -
# FE 8+ 3P5 3D 3P1 3P5 3D 3D2 18 EG=5,5RY OMEGA DW.CC 77 = 1460 “
# FE 8+ 3P5 3D 3P1 3P5 3D 1F3 18 EG=5, 5RY OMEGA DW.CC 77 = 1460 -
« FE 8+ 3P5 3D 3P1 3P5 3D 1P1 18 EG=5,5RY OMEGA DW.CC 77 = 1460 *
# FE 8+ 3P5 3D 3P2 3P5 3D 3F4 18 EG=5,5RY OMEGA DW.«CC 17 = 1460 »
# FE B8+ 3P5 3D 3P2 3P5 3D 3F3 18 EG=5,5RY OMEGA DW.CC 7T - 1460 -
# FE 8+ 3P5 3D 3P2 3Ps 3D 3F2 18 EG=5,5RY OMEGA DW.CC 77 = 1460 »
# FE 8+ 3P5 3D 3P2 3P5 3D 3D3 18 EG=5,5RY OMEGA DW.CC 77 - 1440 *
+ FE 8+ 3P5 3D 3P2 3P% 3D 1D2 18 EG=5,5RY OMEGA DW.CC 77 = 1460 o
# FE 8+ 3P5 3D 3P2 3P5 3D 301 18 EG=5,5RY OMEGA DwsCC 77 - 1460 -
# FE 8+ 3Ps 3D 3P2 3P5 3D 302 18 EG=5,5RY OMEGA  DW.CC 77 = 1460 #
# FE 8+ 3Ps 3D 3P2 3P5 3D 1F3 18 EG=5,5RY OMEGA Dw.+CC 77 - 1460 »
# FE 8+ 3P5 3D 3P2 3P5 3D 1P1 18 EG=5,5RY OMEGA DW.CC 77 - 1460 -
# FE 8+ 305 3D 3F4 3P5 3D 3F3 18 EG=5,5RY OMEGA Dw.CC 77 =~ 1460 #
# FE 8+ 3ns5 3D 3Fs4 3P5 3D 3F2 18 EG=5,5RY OMEGA DW.CC 77 = 1460 *
# FE 8+ 3D5 30 3Fs4 3P5 3D 3D3 18 EG=5,5RY OMEGA DW.CC T7 = 1460 -
# FE 8+ 305 3D 3Fs4 3P5 3D 1D2 18 EG=5,5RY OMEGA  DW.CC 77 = 1460 =
# FE 8+ 3D5 3D 3F4 3P5 3D 3D1 18 £G=5,5RY OMEGA Dw.CC 77 = 1480 *
# FE 8+ 3D5 3D 3F4 3Ps 3D 302 18 EG=5,5RY OMEGA DWsCC 77 = 1460 -
# FE 8+ 3D5 3D 3Fs4 3P5 3D 1F3 18 EG=5,5RY OMEGA DWCC 1T = 1460 »
# rE 8+ 305 3D 3F4 3P5 3D 1P1 18 EG=5,5RY OMEGA DW.CC 77 = 1460 )
# FE 8+ 3P5 3D 3F3 3P5 3D 3F2 18 EG=5,5RY OMEGA DWCC 77 = 1460 »
# FE 8+ 3P5 3D 3F3 3P5 3D 3D3 18 EG=5,5RY OMEGA Dw.CC 77 = 1460 »
# FE B+ 3P5 3D 3F3 3P5 3D 1D2 18 EG=5, 5RY OMEGA Dw«CC 7T - 1460 »
# FE B8+ 3P5 3D 3F3 3P5 3D 3D1 18 EG=5,5RY OMEGA DwW.CC 77 = 1460 »
4+ FE 8+ 3P5 3D 3F:2 3P5 3D 3D2 18 EG=5,5RY OMEGA DW.CC 77 = 1460 *
# FE B+ 3P5 3D .3F3 3P5 3D 1F3 18 EG=5,5RY OMEGA DW.CC 77 = 1460 -
# FE 8+ 3PS 30 3F3 3P5 3D 1P1 i8 EG=5,5RY OMEGA Dw.CC 77 - 1460 »
# FE 8+ 3P5 3D 3F2 3Ps 3D 3D3 18 EGm5,5RY OMEGA DW+CC 77 = 1460 »
# FE B8+ 3PS 3D 3F2 3P5 3D 1D2 18 EG=5,5RY OMEGA DWeCC 77 = 1460 »
# FE 8+ 3PS5 3D 3F2 3P5 3D 3D1 18 EG=5,5RY OMEGA Dw.CC 77 = 1460 IS
# FE 8+ 5P5 3D 3F2 3P5 3D 302 18 EG=5,5FY OMEGA  DW.CC 77 = 1460 &
# FE B+ 3P5 3D 3F2 3P5 3D 1F3 18 EG=5,°RY OMEGA Dw.CC 77 -~ 1460 »
# FE 8+ 3PS5 3D 3F2 3P5 3D 1P} 18 EG=5,5R]Y OMEGA Dw.CC 77 = 1460 «
#+ FE 8+ 3P5 3D 303 3P5 3D 1D2 18 EG=5,5RY OMEGA DwCC 77 = 1460 *
# FE B8+ 3P5 3D 3D3 3P5 3D 301 18 EG=5,5RY OMEGA DWCC 77 = 1460 «
# FE 8+ 3PS 3D 3D3 3Ps5 3D 3D2 18 EG=5,5RY OMEGA DwW«CC 77 - 1460 @
# FE 8+ 3RP5 3D 303 3P5 3D 1F3 18 EG=5,5RY OMEGA DwlCC 77 = 1460 -
# FE 8+ 3PS 3D 3D3 3P5 3D 1P1 18 EG=5,5RY OMEGA DWCC 77 = 1460 -
# FE 8+ 3PS5 3D 102 3rPs5 3D 301 18 EG=5,5RY OMEGA DweCC 1T =~ 1460 -
+ FE 8+ 3PS 3D 1D2 3Ps 3D 3D2 18 EG=5,5RY OMEGA DwsCC 17 = 1460 «
« FE B+ 3P5 3D 1D2 3P5 3D 1F3 18 EG=5,.5RY OMEGA Dw.«CC 77 = 1460 “
a FE 8+ 3p5 5D 1D2 3Ps 3D 1P 18 EG=5,5RY OMEGA DW.CC 17 - 1460 *
# FE 8+ 3PS5 3L 3D1 3PS 3D 302 18 EG=5,5RY OMEGA DW.CC 17 = 1460 -
# FE 8+ 3P5 3D 3D1 3P5 3D 1F3 18 EG=5,5RY OMEGA Dw+CC 77 =~ 1460 »
# FE B+ 3Ps 3D 3D1 3Ps 3D 1P1 18 EG=5,5RY OMEGA  DW.CC 77 = 1460
# FE 8+ 3PS5 3D 3D?2 3P5 3D 1F3 18 €G=5,5RY OME GA DW.CC 77T = 1460 »
# FE 8+ 3PS 30 3D2 3P5 30 1P1 18 EG=5,5RY OMEGA DwCC 77 = 1460 »
# FE 8+ 3P5 30 1F3 3P5 3D 1P1 18 EGw5,5RY OMEGA Dw.CC 77 = 1460 #
# FE T+ 4S 4P 19 X =21,0 - 4,0 OMEGA cBl 66 = 450 »
# FE T+ 4S 4P 19 X =1,0 - 4,0 OMEGA call 66 =~ 450 *
# FE T+ 4S 4P 19 X =1,0 OMEGA cB1 69 = 640 »
# FE 7+ 48 4P 19 X =1,0 OMEGA SCBI 69 ~ 640 *
4 FE 7+ 45 4P 19 X =1,0 OMEGA SCRI1 69 =~ 640 L
# FE T+ 45 4P 19 X =1,0 OMEGA cBlIl 69 = 640 L
# FE 7+ 4P 58 19 X ®=1,0 - 4,0 OMEGA cBl 66 - 450 *
# FE T+ 4P 58 19 X 21,0 - 4,0 OMEGA cB11 66 = 450 -
* »
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16+
le+
15+
14+
13+
13+
11+
10+
24+
17+
17+
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14+
14+
14+
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14+
13+
13+
13+
13+
13+
13+
13+
13+
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12+
12+
12+
12+
12+
12+
11+
11+
18+
18+
15+
13+
13+
12+
24+
24+
264+
19+
19+
19+
19+
19+
19+
19+
19+
19+
19+

3p2 3F

3D6 4S5 6D9/2
3D6 4S5 6D9/2

353P 3P0
3P 2P1/2
3P2 3P0
3P2 3P0
3P4 3P0
iP5 2P1/2
252 1S

33

3P

353P 3P0
3P 2P1/2
3P 2P1/2
3P2 3P
3p2 3P
3p2 3P
3P2 1D
3p2 3P0
3P2 3P0
3P2 3P0
3p2 3P1
3P3 4§
3P3 45
3P3 20
3P3 2P1/2
3P3 2P1/2
3P3 203/2
3P3 20372
3P3 2D5/2
3P4 3P
3P4 3P
3P4 3P
3P4 10
3P4 3P0
3P4 3P0
3P4 3P0
3P4 3P1
3P4 3P1
3P4 3P2
3P5 2P1/2
3P5 2P1/2
s

3P

3P2 3P0
3P4 3P0
3P4 3P0
3P5 2P1/2
2P2 3P
2P2 3P

Hins FhE0 300 000 00 35 40 90 00 34 8 1 4133 23 Sh 000 00 25 00 00 d0 20 30 13 330 4F

306 4S 6D5/2
3D6 4S 6D7/2

3P

3D

3S3p 3P2
3P 2P3/2
3P2 3P2
3P2 3P2
3P4 3P2
3P5 2P3/2
252P 3P
3P

30

3S3p 3P2
3P 2P3/2
3P 2P3/2
3P2 1S
3P2 1D
3P2 1D
3pP2 1S
P2 3P1
3P2 3P2
3P2 3P2
3P2 3P2
3P3 2P
3P3 2D
3P3 2P
3P3 2P3/2
3P3 2P3/2
3P3 2b5/2
3P3 2PJ
3P3 2PJ
3P4 1S
3P4 1D
3P4 10
3P4 1S
3P4 3P1
3P4 3P2
3P4 3P2
3P4 3P0
3P4 3P2
3P4 3PJ
3P5 2P3/2
3P5 2P3/2
3P

3D

3P2 3P2
3P4 3P2
3P4 3P2
3PS5 2P3/2
2P2 1S
2°P2 1D
2P2 1S

NUMBER "E.

P £¥7 —

ENERGY -
19 X =1,0 - 4,0
19 X =1,0 = 4,0
19 X =1.,0 - 4.0
X =1,0 - 4,0
19 X =1,0 - 4,0
19 X =1.0 = 4,0
19 X =1,0 - 4,0
19 X =1,0 = 4,0
19 X =1,0 - 4,0
19 X =1,0 = 4,0
19 X =1,0 = 4,0
19 X =1,0 - 4,0
19 X =1,0 = 4,0
19 X 21,0 = 4,0
19 X =1,0 = 4,0
19 X =1,0 = 4,0
20 RY=0,19 = 0.40
20  RY=0.19 = 0.40
20 RY=0.19 -
20 RY=0,19 -
20 RY=0.,19 -
20  RY=0.19 -
25 X =1,0
25 X =1,0
11 X =25 = 120
11 X =25 - 120
12 X =1,0
13 X =1.0
14 X =1,0
14 X =1,0
16 X =1,0
17 X =1,0
4
11 X =25 = 120
11 X =25 = 120
12 X =1,0
13 X =1,0
13 E3=0,040,05+0.10
14 RY3=0,0005
14 X =1,0
14 RY3=0,0005
14 RY3=0,0005
14 X =1,0
164 X =1,0
14 X =1.0
14 X =1,0
15 E3=0,0+0,0540,10
15 E€3=0,040,054+0,10
15 E3=0,040,05+0,10
15 X =1,0
15 E3=0,040,05+0,10
15 E3=0,040,05+0,10
15 E3%0,040,054+0,10
15 E3=0,040,05+0.10
16 RY3=0,0005
16 RY3=0,0005
16 E3=0,040,0540,10
16 RY3=0,0005
16 X =1,0
16 X =1,0
16 X =1,0
16 E3=0,040,05+0.10
16 X =1,0
16 E3=0.040,054+0,10
7 X =1,0
17 X =1,0
11 X =25 = 120
11 X =25 - 120
14 X =1,0
16 X =1,0
16 X =1,0
17 X =1,0
6 RY3=0,0
[ RY3=0,0
6 RY3=0,0
11 X =1 =
11 X =1 =
11 X =] =
11 X =] -
11 X =] =
11 X =1 = 16
11 X =1 = 16
11 X =1 = 16
11 X =l -
11 X =1 - &4

METHOD

Bl
Bl
Bl
CBl1
CBl
CBI1
csl
cBll
cBl
cBll
cBl
cBIl
CBl
CBII
cal
c8ll
Dw
Dw
Dw

cB

ER+DW
ER+DW
ER+DwW

DWNX
DWNX
DWNX
DWNX
DWNX
OWNX
DwWNX
DWNX
DWNX
DWNX
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REF.

450
450

- 450
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450
450
450
450
450

. 450

450
450
450
450
450
450
820
820
820
820
820
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100
100
800
800
590
590
590
540
590
590
1330
800
800
590
590
810
540
500
540
540
630
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810
810
810
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810
810
810
810
540
540
810
540
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590
630
810
630
810
590
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- 800
800
590
590
590
590
460
460
460
1610
1610
1610
1610
1610
1610
1610
1610
1610
1610
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* *
# JON TRANSITION NUMBER E, ENERGY RANGE DATA METHOD YEAR REF. *
* *
# IN 19+ 3P~ 4D 11 X =1 =4 OMEGA  DWNX 78 = 1610 «
# IN 19+ 3P 4F 11 X =1 = 4 OMEGA  DWNX 78 - 1610 #
# IN 19+ 4P 4D 11 X =1 « 16 OMEGA DWNX 78 -~ 1610 *
# IN 19+ 4p 4F 11 X =1 = 16 OMEGA DWNX 78 - 1610 =
# IN 19+ 3D 4S 11 X =1 =« 4 OMEGA  DWNX 78 « 1610 «
* IN 19+ 3D 4? 11 X =1 =« 4 OMEGA DWNX 78 « 1610 »
# IN 19+ 3D 4D 11 X =1 = 4 OMEGA DWNX 78 - 1610 *
# IN 19+ 3D 4F 11 X =1 = 4 OMEGA  DWNX 78 = 1610 »
* IN 19+ 40 4F 11 X =1 - 16 OMEGA DWNX 78 = 1610 *
# N 19+ 3P 2P1/2 3D 11 X =1 = 16 OMEGA DWNX 78 =~ 1610 *
* IN 19+ P 2P3/2 b 11 X =1 = 16 OMEGA DWNX 78 = 1610 -
# IN 19+  3S 2S51/2 3P 2P1/2 11 X =1 = 16 OMEGA  DWNX 78 = 1610 #»
# IN 19+ 3s 2s51/2 3P 2P3/2 11 X =1 - 16 OMEGA DWNX 78 = 1610 *
# IN 14+ 3P4 3P0 3Pa 3P1 16 X =1,0 OMEGA  CBO 69 = 630
# IN 14+ 3P4 3P0 3P4 3P2 16 X =1,0 OMEGA c8 68 = 590 *
# IN 14+ 3P4 3P0 3P4 3P2 16 X =1.0 OMEGA CBO 69 = 630 o
% IN 14+ 3P4 3P1 3P4 3P2 16 n =3,0 OMEGA cBo 69 = 630 *
# IN 13+ 3P5 2P1l/2 3P5 2P3/2 17 ¥ =1.0 OMEGA CB 68 =~ 590 e
# IN 13+ 3P5 2P1/2 3Ps 2P3/2 17 ) =1,0 OMEGA oW 68 = 590 -
# IN 13+ 3PS5 2P1/2 3Ps 2P3/2 17 ( =1,0 OMEGA  CBO 69 =~ 630 =
# GA 15+ 3P4 3P0 3P4 3P2 16 A =1,0 OMEGA  DW 48 = 590 #
# GA l4+  3P5 2P1/2 3P5 2P3/2 17 ) =1.0 . OMEGA  CB 68 = 590 =
# GE 15+ 3P5 2P1/2 3Ps 2P3/2 17 X =1,0 OMEGA CB 68 « 590 =
# KR 25+ 3S 30 11 X =1 - 8 OMEGA  DWNX 78 = 1610 #
# KR 25+ 3s 43 1! X =1 « 3 OMEGA DWNX 78 = 1610 L4
# KR 25+ 3s 4P 1. X =1 = 3 OMEGA DWNX 78 -~ 1610 *
# KR 25+  3S 4D 11 X =1 = 3 OMEGA  DWNX 78 = 1510 =
# KR 25+ 3§ ' 4F 11 X =L = 3 OMEGA  DWNX 78 = 1610 «
# KR 25+ 3P 4S 11 X =1 « 4 OMEGA DWNX 78 =~ 1610 *
# KR 25+ P 4P 11 X =1 = 4 OMEGA DWNX 78 = 1610 «
*+ KR 25+ apP 40 11 X =1 = 4 OMEGA DWNX 78 =~ 1610 -
# KR 25+ 3P 4F 11 X =]l = 4 OMEGA DWNX 78 = 1610 *
# KR 25+ 3D 4S 11 X =1 = &4 OMEGA  DWNX 73 - 1610 w
# KR 25+ 3D 4P 11 X =1 « 4 OMEGA  DWNX 78 = 1610 #
# KR 25+ 3D 4D 11 X =1 = 4 OMEGA  DWNX 78 « 1610 »
# KR 25+ 3D 4F 11 X =1 « 4 OMEGA DWNX 78 = 1610 . &
# KR 25+ 4S 4P 11 X =1 =~ 16 OMEGA DWNX 78 ~ 1610 »
# KR 25+ 4S 4D 11 X =1 = 16 OMEGA DWNX 78 = 1610 »
# KR 25+ 48 4F 11 X =1 - 16 OMEGA DWNX 78 - 1610 »
# KR 25+ 4P 40 11 X =1 = 16 OMEGA DWNX 78 - 1610 -
# KR 25+ 4p 4F 11 X =] =« 16 OMECA DWNX 78 = 1610 s
# KR 25 4D 4F 11 X =1 =~ 16 OMEGA DWNX 78 - 1610 »
# KR 25+ 35 2s1i/2 3P 2PJ 11 PARAMETERS CsS BETHE 78 = 1750 *
# KR 25+ 3§ 2s1/2 4P 2pPJ 11 PARAMETERS cs BETHE 78 = 1750 %
# KR 25+ 3s 2s1/2 3P 2P1/2 11 X =1 = 16 OMEGA DWNX 78 = 1610 -
# KR 25+ 38 2S1/2 3P 2P3/2 11 X &1 = 16 OMEGA  DWNX 78 - 1610 =«
4 KR 25+ 3P 2P1/2 3D 11 X =1 - 16 OMEGA  DWNX 78 = 1610 »
# KR 25+ 3P 2P3/? 30 11 X =1 - 16 OMEGA DWNX 78 = 1610 -
# SR + 5S 5P a7 X=1 = 100 OMEGA cB'l 74 - 1131 -
# SR + 55 5P 37 X=1 - 100 OMEGA  CB'I! 74 = 1131 =»
# SR + 55 5P 37 X=1 = 100 OMEGA cBl 7% - 1131 ®
# SR + 55 5P 37 X=1 « 100 OMEGA  CBI1 74 = 1131 =
& SR + 55 5P 37 X=1 = 100 OMEGA  CDWI T4 =~ 1131 =
& SR + 55 5P 37 X=1 -~ 100 OMEGA  CDWI{ T4 = 1131 =
# MO 40+ 152 1SO 182p 1P1 2 X =1,0 - 5,333 OMEGA  RCBO 78 « 1770 =
& MO 40+ 182 180 1S2pP 3P1 2 X =1,0 - 5,333 OMEGA RCBO 78 <« 1770 *
# MO 40+ 152 1S0 153P 1P} 2 X =1,0 - 4,0 OMEGA RCBO 78 = 1770 #
# MO 40+ 152 1s0 1S3P 3P} 2 X =1,0 - 4,0 OMEGA RCBO 78 = 1770 -
# MO 40+ 182 180 1S4pP 1P1 2 X =1,0 - 4,0 OMEGA RCBO 78 « 1770 -
* MO 40+ 152 1S0 154P 32P1 2 X =1,0 - 4,0 OMEGA RCBO 78 = 1770 »
# MO 40+ 152 150 185 1P1 2 X =1,0 -~ 4,0 OMEGA RCBO 78 - 1770 «
# MO 40+ 182 180 185pP 3P1 2 X =1,0 - 4,0 OMEGA RCBO 78 =~ 1770 -
# MO 40+ 152 180 153D 1D2 2 X =1,0 - 4,0 OMEGA RCBO 7 - 1770 L3
# MO 40+ 152 180 1S3p 302 2 X =1.0 - 4,0 OMEGA RCBO 78 - 1770 »
# MO 40+ 152 180 1SaD 102 2 X =1,0 - 4,0 OMEGA RCBO 78 = 1770 -
4 MO 40+ 182 150 154D 302 2 X =1.,0 - 4,0 OMEGA RCBO 78 - 1770 o
% MO 40+ 182 10 155D 1D2 2 X =1,0 ~ 4,0 OMEGA RCBO 78 = 1770 -
# MO 40+ 152 1S0 1S5D0 302 2 X =1,0 - 4,0 OMEGA RCRO 78 = 1770 -
# MO 40+ 1525 180 153pP 1P1 2 X =1,0 - 4,0 OMEGA RCBO 78 =~ 1770 -
# MO 40+ 1525 1S0 1S3P 3P1 2 X =1,0 - 4,0 OMEGA  RCRO 78 - 1770 =«
# MO 40+ 1825 1S0 1S4p 1P} 2 X =1,0 - 4,0 OMEGA RCBO 78 - 1770 -
# MO 40+ 1525 1S0 154P 3P1 2 X =1,0 = 4,0 OMEGA RCBO 78 =~ 1770 *
4 MO 40+ 1825 150 1S5p 1P1 2 X =1,0 - 4,0 OMEGA  RCBO 78 = 1770 =
* MO 40+ 1825 150 185p 3P1 2 X =1,0 = 4,0 OMEGA  RCBO 78 = 1770 =&
& MO 40+ 1525 1S0 183D 102 2 X 21,0 ~ 4,0 OMEGA RCBO 78 = 1770 »
# MO 40+ 1525 1S0 153D 3D2 2 X =1,0 -~ 4,0 OMEGA RCBO 78 - 1770 »
4 MO 40+ 1825 1S0 154D 102 2 X =1,0 - 4,0 OMEGA  RCRO 78 =~ 1770 =
& MO 40+ 152S 150 1S4D 3D2 2 X =1,0 - 4,0 OMEGA RCBO 78 = 1770 -
4 MO 40+ 1525 1S0 1§50 1D2 2 X =1,0 - 4,0 OMEGA RCBO 78 -« 1770 *
& MO 40+ 152S 1S0 1S50 3D2 2 X =1.,0 - 4,0 OMEGA RCBO 78 ~ 1770 -
# MO 40+ 1525 3S1 1S3P 1P1 2 X =1,0 ~ 4,0 OMEGA RCBO 78 -« 1770 »
# MO 40+ 182S 351 183P 3P1 2 X =1,0 - 4,0 OMEGA ]CBO 78 « 1770 *
& MO 40+ 1525 351 154P 1P1 2 X %1,0 = 4,0 OMEGA  RCBO 78 = 1770 #
# MO 40+ 1§28 3S1 154p 3P1 2 X 1,0 - 4,0 OMEGA  RCBO 78 = 1770 =«
# MO 40+ 1825 351 1S5F 1P1 2 X =1,0 - 4,0 OMEGA  RCBO 78 ~ 1770
- ®*
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# MO 40+
# MO 40+
# MO 40+
# MO 40+
# MO 40+
# MO 40+
# MO 40+
& MO 40+
# MO 40+
# MO 40+
# MO 40+
» MO 40+
# MO 40+
# MO 40+
# MO 40+
* MO 40+
« MO 40+
* MO 40+
* MO 40+
# MO 31+
# MO 31+
# MO 31+
# MO 31+
# MO 31+
# MO 31+
* MO 31+
# MO 31+
# MO 31+
& MO 31+
# MO 31+
« MO 31+
#+ MO 31+
# MO 31+
# MO 31+
* MO 31+
# MO 31+
# MO 31+
#« MO 31+
# MO 31+
& MO 31+
# MO 31+
# MO 31+
s MO 31+
# MO 31+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
* SN 49+
# SN 49+
® SN 49+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
& SN 49+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
# SN 49+
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3P 2P
ip 2P
38 28§
3s 28

3s1
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381
3s81
381
381
3s1
1Pl
iP1
1P1
1Pl
iP1
1P1
3P1
3P1
3P1
3P1
3P1
3P1

1/2
372
172
1/2

TRANSITION

1S5p
153D
183D
184D
184D
155D
1850
183s
1538
184S
1548
1858
1858
183s
1S3s
1548
1548
185s8
1S58
4S

4P

3D

4D

4F

3P 2¢
3P 2P

3P 2P
4P 2P

3P1
1D2
302
102
3D2
102
302
1s0
3s1
1so
381
150
381
150
381
1s0
3s1
1S0
3s1

172
372

J
J

NUMBER E.,

NNV ND DN

ENERGY RANGE

=1,0
=1,0
=1,0
=1.,0
=1,0
1,0
=1.0
=1.,0
=1.0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
8] -
=) =
=]
-1
=]
=1
=]
=1
=]
=]
=1
=]
=]
=1
=1
=]
=1
m]
=i
=1
=]
=1
=] = 16
PARAMETERS
PARAMETERS

X =1,0

E =0,8E1+El4E]
E =0,8EI+El4E]
EI=0,841,004,0
EI®0,841:0:14,0
=1,0 - 10.0
=1,0 - 10.0
=1 ~ 10

=1.0

=1,0

=] - 10

=1,0

=1,0

=1,0

=1,0

=1,0

=1.0

=1,0

=1,0
=0,8E1+E1v4E]
=0,8EI+El4EI
20,841,0¢4.0
El=0,84¢1.044,0
E =0,8E1+E1+4EL
E =0,8E[+ET4EL
El=0,8+1.04¢4.0
El=0,8+1.0+4.0
£ ®0,8EI+E14E]
=0, 8E1+El¢4E]
=0,8E1+E144E]
=0,8E1E]v4E]
PARAMETERS
PARAMETERS
14243

214242
214243
214243
2448412
n448412
=448412
2448412
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OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
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OMEGA
OMEGA
OMEGA
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MEGA
GMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
cs

cs

cs

cs

cs

METHOD

RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
RCBO
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
DWNX
BETHE
BETHE
cB
RCB
RCBO
RCBO
RCB

RCB
RCBO
RCBO
RCB.
RCB
RCBO
RCB
RCBO
BETHE
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c8l
c8ll
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Bl
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call
cBl
carrg
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16°.0
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1610
1750
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65725172

25172
231/2
251/2

‘2s1/2

251/2
251/2
25172
2D3/2
2D3/2
20572
251/2
251/2
251/2
25172
251/2
281/2
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N

2P1/2
2P3/2

2P3/2
2P3/2
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‘X =1 = 300

ENERGY.*RANGE
'®1,00243343,67

‘#1,042,3313,67
‘®1.0+2433+3,67

-X
‘X 33.042,3343,67
-X
X

‘EV=3 « 100

100
300

300
300
300
X =1 « 300
EV=0,5 =~ 30
EV=0,5 ~ 30
EV=0,5 ~ 30
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
PARAMETERS
E =0,BE[+El+4E]
E =0,8El+E[+4E]
EI®=0,8¢1,044,0
El=0.,841,04¢4.,0
E =0,8E[+E]+4E]
E =0.8EJ+El+4E1
Ef=0,8¢1.,044,0
El=0,641.044.0
E =0,REJ+E[+4E]
E =0,8E[+El4E]
El=0,8+1.044.0
EI*0.84¢1:044,0
E =0,8EI+El+4E]
E =0,8EIEl+4E]
E =0,8EI+El+4E]
E =0,8EIEl4El
K =0,8672 = 3,0
K =0,8672 - 3,0
X =1,0 - 5,33
X =1,0 = 5,33
X =1.0
X €1.0
X =1,0
X =1.,0 - 4.0
X =1,0 - 4,0
X =1,0 - 4,0
PARAMETERS
EV=2522 =~ 25022
X =1,5 = 6,0
X =1,0 - 5,333
K =0,9487 = 3.0
K =0,9487 - 3,0
X =1,0
X =1.0
X =1,0
X =1,0 - 7,0
X =1,041,5
X =1.0¢1.5
X =1,0 = &4
X =1,5 = 6
X =1,0 = &4
X =1,0
X =1,0 =
X =21,5 ~
X =1,0 =
X =1.0
X 21,0 -
X =1,5 =
X =1,0 -
X =1,0
X =1,0 =
X #1,5 =
X =1.0
X =1,5
X =1,5
X =1,5
X =1,5
X =1,0
X =1,5
X 8] =
X =1,0
X 21,0
X =1,0
X =1,0
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DATA

-*OMEGA

‘OMEGA
‘OMEGA
‘OMEGA
‘cs‘_,

cs -

OMEGA
OMEGA
OMEGA
OMEGA

~METHOD

Bl
cBll
ce*'l

CBO1
c8
cBO

YEAR

65
65 .
65
65

70
71
71

REF-

350
350
350
350
780
T80
1131
1131
1131
1131
1131
1131
790
790
790
1750
1750
1750
1750
1750
1750
1130
1130
1261
1261
1130
1130
1261
1261
1130
1130
1261
1261
1130
1130
1130
1130
240
240
730
730
890
890
890
892
892
1031
1101
1280
1690
1760
240
240
890
890
890
892
950
950
1031
1690
1760
890
1031
1690
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1760
890
1031
1690
890
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1690
1690
1031
1690
150
730
730
890
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# ION TRANSITION
*

* 27 1S 2P
* 22 1s 2P
. 27 18 2P
. 27 1s 2P
. 27 18 2P
® 22 1s 2P
# 22 1S 2P
* 22 1S 3P
® 22 1s 3P
* 22 1S 3P
* 27 is 3P
* 27 18 3P
. 21 18 3P
. 27 1s k1
s 21 1s 3P
% 22 15 3P
* 22 1s 4P
* 27 is 4P
* 22 1s 4P
* 22 1S 4P
. 22 1S 5P
* 22 1S 5P
# 212 18 5P
. 27 1s 5P
* 22 1S 6P
. 2Z 1s 6P
. 22 1s 6P
*» 22 1S P
. 22 1s 7P
+« 22 1S P
* 22 is 30
# 27 1S 3D
¢ 22 15 ab
. 27 1S 3D
* 27 1s ab
* 27 1s 30
® ZZ 1s 3D
* 22 1S 3b
* 22 1S 3D
. 27 1S 4D
# 22 1S 4D
* 21 1s 40
* 27 1s 5D
s 22 1s 50
. 22 1S 5D
. 77 15 6D
& 22 1s 6D
® 27 is 7D
s 22 1s 2o
. 2 15 4F
&« 21 1s SF
* 27 is 6F
® 27 1s TF
LI 1s 5G
. 27 1s 6G
® 22 1s 76
® 27 1S 6H
# 22 1S ™
# 27 1s 71
# 22 2S5 3s
« 27 28 3s
* 27 2S 3s
* 22 2S 3s
. 72 2s 3s
* 22 25 3s
® 22 28 as
. 27 2s 3s
w 21 2S5 3s
# 12 28 48
* 22 2s 4S
# L1 28 4S
. 12 2s 58
» 22 2S 5S
» 27 2S 55
s 77 25 6S
* 27 2S 6S
* 77 2s s
* 72 28 3P
. 22 2S 3P
* 27 25 ap
. 17 25 kld
« 22 2S 3P
* 22 2S 3P
. 22 2S 3P
* 17 2S apP
*

*

NUMBER E., ENERGY RANGE

1 X =1,0

1 X =1,0 = &,0
1 X =1,0 = 4,0
1 PARAMETERS
1 X =1.,0 = 4,0
1 PARAMETERS
1 X =1,0 = 5,333
1 X =1,0

i X =1,0

1 X =1,0 - 7,0
1 PARAMETERS
1 X =1,041,5

1 X =1,041,5

1 X =1,0 = 4,0
1 PARAMETERS
1 X =1,0 « 4,0
1 X =1.0

1 PARAMETERS
1 X =1,0 = 4.0
1 X =1,0 = 4,0
1 X =1,0

1 PARAMETERS
1 X =1,0 = 4,0
1 X =1,0 - 4,0
1 X =1,0

1 PARAMETERS
1 X =1,0 - 4,0
1 X =1,0

1 PARAMETERS
1 X a1,0 - 4,0
1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0 - 7,0
1 X =1,0+1,5

1 X =1,04145

1 X =1,0 - 4,0
1 PARAMETERS
1 X =1,0 = 4,0
1 X =1,0

1 X =1,0 - 4,0
1 X =1,0 - 4,0
1 X =1.0

1 X =1,0 = 4,0
1 X =1,0 = 4,0
1 X =1,0

1 X =1,0 = 4.0
L X =1,0

1 X =1,0 -~ 4,0
1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 X =1,0

1 A =1,0

1 X =1,0

1 X =1,0 - 7,0
1 X =1,0¢1.5

1 X =1,041,5

1 PARAMETERS
1 X =1,0 - INF
1 X =1,0 - 4,0
1 X =1,0

1 X =1,0 = INF
1 X =1,0 - 4,0
1 X =1,0

1 X =1,0 = INF
1 X =1,0 - 4,0
1 X =1,0

1 X =1,0 - INF
1 X =1,0

1 X =1,0

1 X =1.0

1 X =1,0

1 X =1,0 = 7,0
1 PARAMETERS
1 X =1,0v1,5

1 X =1,041,5

1 PARAMETERS

DATA

METHOD

CBB
cBI1
CBOI1
BETHE~B
csl

cBo
cBo

cB

c8o

(-3
BETHE=-B
cB

CBO

cBl

ol 10)
cBo

CcB
BETHE~B
cBl

cBo

cB
BETHE=-B
CB1

cBo

cB
BETHE~B
CcB1l

cB
BETHE=~B
CcB1
cB
cBo
ceB
Cel
c8
cBo
Bl
CBO
cso
cB
cBl
c8o
cB
cB8l
cB8O
cB
cBli

BETHE=-B
ce

cBo
€80

YEAR
71

72

72
74

LI N I B N D SN A N D R I DN I D A N I RO N N RO N RO N R N A I U D DN D D NI RO D U R N N NN NN D NN U DN NN O U N U O I N O A NN NN DN R TR N U A NN IO 2 T Y O O N R I I R BN

REF.

890
892
892
931
1031
1101
1760
890
890
892
931
950
950
1031
1101
1760
890
931
1031
1760
890
931
1031
1760
890
931
1031
890
931
1031
890
890
890
892
950
950
1031
110i
1760
890
1031
1760
890
1031
1760
890
1031
890
1031
890
890
890
890
890
890
890
890
890
890
390
890
890
892
950
950
1101
1111
1760
890
1111
1760
890
1111
1760
8¢0
11.1
390
890
890
890
892
931
950
950
1101
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* »
+ JON TRANSITION
»

* 27 28 ap
* 27 2s ap
* 27 - 25 4P
. 22 2s 4P
. 22 28 - 4P
. 27 2S 4P
s 22 28 5P
. 22 2S 5P
s 27 2s 5P
* 12 25 5P
. 22 2S 6P
. 22 25 6P
» 22 25 &P
* 22 28 P
» 22 25 P
* 11 2s 3D
* 22 28 3D
+ 1 28 30
* 22 2s 3D
s 22 2S 3b
. 27 28 adD
. 22 25 30
* 21 2s kD]
* I 28 4D
. 27 2s 4D
% 22 2s 5D
. 22 28 5D
. 27 2S 6D
* 27 28 70
. 27 2s 4F
s 22 28 5F
LI A 2s 6F
. 27 2S TF
. 27 2S 5G
* Z2Z 2s 66
. 22 28 76
& 17 2S 6H
s 27 2S TH
. 22 28 T1
e 27 3s 4S
. 27 3s 5S
» 27 3as 6S
. ZZ 3s 18
. 22 3s 3P
. 22 3s 4P
. 27 as 5P
. 27 3s 6P
. 27 3s P
» 22 3s 3D
. 22 3s 4D
* 27 3s 5D
. 22 3s 6D
. 22 3s 70
» 2 as 4F
. 27 3s 5F
* 22 3s 6F
» 22 3s TF
. 22 3s 56
s 22 3s 6G
s 22 3s 76
s 77 35 [ 6H
* I 3s TH
. 22 3s 71
* 22 2P 3s
# 27 2P 3s
*« 27 2pP as
12 2P 3s
. 12 2P 3s
# 22 2P 3s
s 2Z 2P 3s
e 22 2pP 3s
® 27 2P 4S
# 27 2P 4S
LI 2p 55
+ 22 2r 5S
% Z7 2P 6S
* 27 2P 43
. 21 2P P
# 22 2P 2P
* 727 2P P
e 22 2P ap
s 22 2P k14
# 22 2P 3P
® 27 2P 3P
. 22 2P 3P
*

*

RRBRERDBRBBBRBLBBIRD BB BB BERRBE BB DEBRRR BB BB DBGRIBLBRRRRDRRORERBEIRRRRRANRGERRBFRERBBERB RS BADRRRRERF GRG0y

NUMBER E. ENERGY: ‘RANGE

=1.0 - 8.0
«1,0 = 4,0
21,0
PARAMETERS
=1,0 - 8,0
=1,0 - 4,0
=1.0
PARAMETERS
=1,0 - 8,0

®1.,0 = 4.0
=1.0
PARAMETERS
=1,0 - 8,0
=1,0
PARAMETERS
=1.0

=1,0

=1.0

=1,0 - 7.0
=1,0+1.5
%1.,001.5
PARAMETERS
«1,0 = 4,0
=1.0

#1,0 = 4,0
=1.0

=1,0 = 4.0
=1,0

=1,0

=1.0

=1,0

=1,0

=1.0

=1,0

=1,0

=1,0

=1,0

=1.0.

=1,0

=1,0

=1.0

=1.0

=1.0
PARAMETERS
=1.0

=1,0

=1,0

=1,0
PARAMETERS
=1.0

=1,0

=1,0

=1,0

=1,0

=1,0

=1.0

=1,0

1,0

=1.,0

=1,0

=1,0

=1.0

=1,0

=1,0

=1.0

=1.0

=1.,0 - 7.0
=1,0¢1.5
»1,0¢1.5
PARAMETERS
=1,0 - 4,0
=1.0

=1.,0 - 4,0
=1,0

=1,0 = 4,0
=21,0

=1,0

=1.0

=1.0

=1.0

=1,0 -~ 7,0
PARAMETERS
=1,041,5
=1,001,5
PARAMETERS

MIRMIIM  MIMIMIMAHIMMIMMMMM MMM MM MMAMIM  XIMXIIHIXK XX XIMX XXX XXX

2O K DC I X XM XK XK I KM M I XXX XK

o e e B 1 b e 1 b bt b b b e 1 b b b b b b s 8 e e b (b b e (b b B b b et b b b et e b b e b b e R R b b b b R (e b R e b b e b R e A b e B e e 0 b B B S B e e b s e e s
M X 3 X X I XK XX X X XK X
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DATA
OMEGA

METHOD

CcBl

cBO

cB
BETHE=8
CcBl

CBO

B
BETHE=-B
-3

CBO

cB
BETHE=8
[«:3

cB
BETHE=-B
c8
<BO
CBB
cBl1
cB8
CBO
CBO
CBO
cB

BETHE=-B
CcB

CBO
<8O

YEAR

12
72
12
74

REF .

1111
1760

890.

931
1111
1760

890

931
2111
1760

890

931
1111

890

931

890

890

890

892

950

950
1101
1760

890
1760

890
1760

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890
1101

890

890

890

890
1101

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

892

950

950
1101
1760

890
1760

890
1760

890

890

890

890

890

892

931

950

950
1101
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* »

« [ON TRANSITION s NUMBER E,  ENERGY RANGE DATA METHOD YEAR  REF,
*.

» 22 2P 3P 1 X =1,0 = 4,0 OMEGA  CBO 78 - 1760
* 22 2P 4P 1 X =1,0 cs cB 71 - 890
. 22 2P 4P 1 PARAMETERS cs BETHE~B 72 = 931
. 22 2P 4P 1 X =1,0 - 4,0 OMEGA  CBO 78 = 1760
. 7 2 5P 1 X =1.0 cs cB 71 - 890
. 22 2P 5p 1 PARAMETERS cs BETHE~B 72 = 931
» 22 2p 5P 1 X ®=1,0 = 4,0 OMEGA  CBO 78 - 1760
. 22 2P &P ¥ 1 X =1,0 cs cB 71 - 890
. 11 2P 6P 1 PARAMETERS cs BETHE=B 72 =~ 931
* 21 2P 7P 1 X =1,0 cs cB 71 - 890
% Iz 2P 7P 1 PARAMETERS cs BETHE-R 72 = 931
22 2P 3D 1 X =1.0 cs cB 1 - 890
. 2z 2P a0 1 X =1,0 cs cBO 71 - 890
* 22 2P 30 1 X =1,0 cs cBB 71 - 890
. 22 2P 30 1 X =1,0 - 7,0 s cB1 71 - 892
* 22 2P 3D 1 X =1,041,5 cs cB 72 = 950
. 7 2P 3D 1 X =1.,041,5 cs cRo 72 = 950
. 22 2p 20 1 PARAMETERS OMEGA  CBO 4 = 1101
. 27 2p 3D 1 X =1,0 - 4,0 OMEGA  CBO 76 = 1760
* 22 2P 4D 1 X =1,0 cs cB 71 - 890
. 22 2P, 4D 1 X =1,0 = 4,0 OMEGA  CBO 78 - 1760
* 22 2P 50 1 X =1.0 cs c8 71 - 890
. 22 2p S 5D 1 X =1,0 = 4,0 OMEGA  CBO 78 - 1760
. 22 2P 6D 1 X =1,0 cs cB 71 -~ 890
. 22 2P ' 1 X =1,0 cs cB 71 - 890
. 22 2P 4F 1 X =1,0 cs c8 71 -~ 890
. 22 2P 5F 1 X =1,0 cs B 71 - 890
. 21 2p 6F 1 X =1,0 cs cB 71 - 890
s 72 2P 7F 1 X =1,0 cs ce 71 - 890
. 22 2P 5G 1 X =1,0 cs cB 71 - 890
. 2Z 2P ] 1 X =1,0 cs cB 71 - 890
. 22 2P 76 1 X =1,0 cs cB 71 - 890
. 22 2P 6H 1 X =1,0 cs c8 71 - 890
. 27 2P 7H 1 X =1,0 cs cB 71 - 890
v 22 2P 71 1 X =1,0 cs cB 71 - 890
* 22 3p 4S 1 X =1,0 cs cB 71 - 890
» 22 ap 58 1 X =1,0 cs cB 71 - 890
. 22 P 6S 1 X =1,0 cs ce 71 - 890
. 22 ap 75 1 X =1,0 cs cB 71 - 890
» 22 ap 4P 1 X =1,0 cs cB 71 - 890
. 22 P 4P 1 PARAMETERS cs BETHE=B 72 = 931
. 77 3P 5P 1 X =1,0 cs cB 71 - 890
» 22 3P 5p 1 PARAMETERS cs BETHE-B 72 = 931
. 22 3p 6P 1 X =1,0 cs 71 - 890
. 27 ap 6P 1 PARAMETERS cs BETHE-B 72 =- 931
. 22 3p il 1 X =1,0 cs cB 71 - 890
. 22 P 7P 1 PARAMETERS s BETHE=B 72 = 931
. 72 p 3D 1 PARAMETERS OMEGA  CBO 74 - 1101
. 22 3p 4D 1 X =1,0 cs cB 71 - 890
. 22 ap 5D 1 X =1,0 cs cB 71 - 890
* 22 3p 6D 1 X =2,0 cs cB 71 - 890
* 22 ap ') 1 X =1,0 cs cB 71 - 890
e 22 3P 4F 1 X =1,0 cs cB 71 - R90
» 22 3p SF 1 X =1,0 cs cB 71 - 890
® 22 ap 6F 1 X =1,0 cs 8 71 - 890
. 22 P 1F 1 X =1,0 cs cB 71 - 890
N ¥1 3P 56 . 1 X =1,0 cs cB 71 - 890
» 22 3p 66 1 X =1,0 cs c8 71 =~ 890
. 22 3p 76 1 X =1,0 cs c8 71 - 890
. 22 3P 6H 1 X =1,0 cs cB 71 - 890
. 22 3p TH 1 X =1,0 cs c8 71 - 890
s 22 P 71 1 X =1,0 cs cB 71 - 890
w22 4P 5P 1 PARAMETERS cs BETHE-B 72 ~ 931
» 22 4P 6P 1 PARAMETERS cs BETHE=B 72 = 931
s 22 ap 7P 1 PARAMETERS cs BETHE=B 72 =~ 931
. 22 5P 6P 1 PARAMETERS cs BETHE=-B 72 = 931
s 22 5p 7P 1 PARAMETERS cs BETHE=B 72 = 931
. 27 6P 7P 1 PARAMETERS cs BETHE-B 72 = 931
w 22 a0 48 1 X =1,0 cs cB 71 - 890
» 22 3D 58 1 X =1.,0 s c8 71 - 890
. 22 30 6S 1 X =1,0 cs c8 71 - 890
. 22 30 75 1 X =1,0 cs cB 71 - 890
» 22 3D 4P 1 X =1,0 cs c8 71 - 890
. 22 D 5p 1 X =1,0 cs c8 71 - 890
. 27 3D 6P 1 X =1,0 cs cB 71 - 890
s 22 3 7P 1 X =1,0 cs ce 71 -~ 890
» 22 ED) 4D 1 X =1,0 cs c8 71 - 890
w Z2 3D 5D 1 X =1,0 cs ce 71 - 890
P ) 30 6D 1 X =1,0 cs c8 71 - 890
. 22 30 70 1 X =1,0 cs c8 71 - 890
» 22 3D 4F 1\ o=1,0 cs c8 71 - 890
. 22 30 SF 1 X =1,0 cs c8 71 - 890
. 22 3D 6F 1 X =1,0 cs cB 71 - 890
*» 22 3D 7F 1 X =1,0 cs cB 71 - 890
. 22 ap 5G 1 X =1,0 cs ce 71 - 890
*
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« JON TRANSITION NUMBER E,  ENERGY RANGE DATA METHOD YEAR REF., @
* *
s 17 3D 6G 1 X =1.0 cs c8 71 - 890 =
& Z2 ap 76 1 X =1,0 [ cB 71 = 890 #
* 27 3p 6H 1 X =1,0 cs cB 71 = 890 #
® 11 3D TH 1 X =1,0 cs ) 71 =~ 890 =
* 22 3D 71 1 X =1,0 cs cB 71 - 890 &
* 12 iL 2L 1 X =1 =10 [« SE 71 = 891 «
# 12 i aL 1 X =L =10 cs SE 71 - 891 =«
% 11 2L 3L’ 1 X =1 = 10 cs SE 71 = 891 o«
s 12 152 1S 1S2S 1S 2 X =142434INF OMEGA  CBI 74 =~ 1110
e 22 182 1S 1535 1S 2 X m1,2434INF OMEGA  CBI1 74 - 1110 =
. 22 152 1S 1545 1S 2 X =142434INF OMEGA  CBI 74 = 1110 «
L 4 152 1S 1855 1S 2 X =1.2434INF OMEGA  CBI 7% = 1110 «
. 22 152 1S 1565 1S 2 X =142434INF OMEGA  CBI 74 = 1110 «
* 27 182 1S 1S2pP 1P 2 X =142434INF OMEGA  CBI 74 - 1110 =
s 22 182 1S 1S3P 1P 2 X mls2434INF . OMEGA  CBI 74 = 1110
* 27 152 1S 154P 1P 2 X =142434INF OMEGA  CBI T4 = 1110 «
# 12 152 1S 155p 1P 2 X =142434INF OMEGA (Bl 74 - 1110 #
® 22 182 1S 1S6P 1P 2 X =142434INF OMEGA  (CBI 74 = 1110 &
s 2 152 1S 1525 3S 2 X =1,0 - [ caol 70 - T30 =
» 17 152 1S 1S2p 3P 2 X =1,0 - cs CBOI 70 - 730 #
* 22 1525 1S 1S3P 1P 2 X =INF . OMEGA B 74 = 1111 #
* 27 1528 1S 1S4p 1P 2 X =[NF OMEGA B 76 - 1111  »
* 22 152S 1S 1S5P 1P 2 X m[NF OMEGA B 74 = 1111 o«
. 22 182S 18 1S6P 1P 2 X =INF OMEGA B 74 - 1111 =
® 22 152S 1S 182p 3P 2 X =1,0 - [« [«f:1e] 70 -~ 730 «
. 22 152S 3S 1525 1S 2 X =1,0 - cs CBO1 70 = 730 o«
* 22 152S 38 *1S2P 1P 2 X =1,0 - cs CBOl 70 = 730w
* 22 152S 38 153P 3P 2 X =mINF OMEGA B 74 o« 1111«
» 22 1525 38 154P 3P 2 X =mINF OMEGA B 74 = 1111 »
* 22 1525 3S 1S5P 3P 2 X =INF OMEGA B 74 = 1111
* 22 152S 3S 1S6P 3P 2 X =INF OMEGA B T4 = 1111«
* 22 1S2P 3P 1S2P 1P 2 X =1,0 - cs CBOI 70 - 730 =
* 22 152 1S0 1525 1S0 2 X =1,0 - 5,333 OMEGA  RCBO 78 = 1770 &
s 22 152 1S0 1525 3S1 2 X =1,0 - 5,333 OMEGA  RCBO 78 = 1770 &
# 22 152 1S0 153 1S0 2 X =1,0 -~ 4,0 OMEGA  RCBO 78 -~ 1770 #
. ZZ 152 1S0 1535 3S1 2 X =1,0 - 4,0 OMEGA  RCBO 78 = 1770 =
« 22 152 1S0 1545 1S0 2 X =1,0 - 4,0 OMEGA  RCBO 78 = 1770
. 22 152 150 1545 3S1 2 X =1,0 - 4,0 CMEGA  RCBO 78 = 1770 #
s 22 152 1S0 1555 1S0 2 X =1,0 = 4,0 OMEGA  RCBO 78 = 1770 #
# 22 152 150 1555 3S1 2 X =1,0 - 4,0 OMEGA  RCBO 78 = 1770 &
® 27 152 1S0 152P 1P1 2 X =1,0 - 5,333 OMEGA  CBO 78 = 1770 =«
* 12 152 1S0 152P 3P1 2 X =1,0 - 5,333 OMEGA  CBO 78 = 1770 «
s 22 152 1S0 1S3P 1P1 2 X =1,0 - 4,0 OMEGA  CBO 78 =~ 1770 =«
. 72 152 1S0 153P 3P1 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 o«
« 2Z 152 150 1S4p 1P1 2 X =1,0 = 4,0 OMEGA  €BO 78 - 1770 #
® 22 152 1S0 154P 3P1 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 #
& 22 152 1S0 1S5P 1P1 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 #
. 22 152 1S0 1S5P 3P1 2 X =1,0 - 4,0 OMEGA  CBO 78 - 1770
* 22 152 1S0 1S3p 1D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 =
s 27 152 150 1S3p 302 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 =a
¢ 22 152 150 154D 1D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 #
e 22 152 1S0 1S4D 3D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 =«
* 22 152 1S0 1S5D 1D2 2 X =1,0 - 4,0 OMEGA  CBO 78 - 1770 #
* 17 152 1S0 185D 3D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 o«
« 22 1525 180 153s 1S0 2 X =1.0 - 4,0 OMEGA  RCBO 78 = 1770 #
* 22 1525 1S0 1545 1S0 2 X =1,0 -~ 4,0 OMEGA  RCBO 78 = 1770 »
s 22 1S2S 1S0 1545 351 2 X =1,0 - 4,0 OMEGA  RCBO 78 = 1770 »
s 22 1525 1S0 1555 1S0 2 X =1,0 - 4,0 OMEGA  RCBRO 78 - 1770 o«
& 22 1525 1S0 1S3P 1P1 2 X =1,0 = 4,0 OMEGA  CBO 78 - 1770 @
® 22 1525 1S0 1S3P 3P1 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 &
¢ Z2 152S 1S0 1S4P 1P1 2 X =1,0 = 4,0 OMEGA  CBO 78 =~ 1770 =
¢ 22 152S 1S0 1S4P 3P1 2 X =1.0 < 4,0 OMEGA  CBO 78 - 1770 #
& 17 1825 1S0 155p 1P1 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 @«
% 27 1525 180 1S5 3P1 2 X =1,0 - 4,0 OMEGA  ¢BO 78 = 1770 «
* 22 1825 1S0 153D 102 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 «
+ 27 1525 1S0 153p 302 2 X =1,0 - 4,0 OMEGA  CBO 78 ~ 1770 #
* 27 1525 150 154D 1D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 #
s 22 1525 1S0 184D 3D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770
* 22 1525 150 1S5D 1D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 =«
& Z2 1525 150 155D 3D2 2 X =:1,0 - 4,0 OMEGA  CBO 78 = 1770
& 22 1525 3S1 153s 1S0 2 X =1,0 - 4,0 OMEGA  RCBO 78 - 1770 »
¢ 22 1525 3S1 1535 3S1 2 X =1,0 - 4,0 OMEGA  RCBO 78 = 1770 =
s 22 1525 351 1545 1S0 2 X =:1,0 - 4,0 OMEGA  RCBO 78 = 1770 #
w 27 1525 351 1855 1S0 2 X =1,0 - 4,0 OMEGA  RCBO 78 = 1770 &
e 22 1525 3S1 1555 3S1 2 X =1,0 - 4,0 OMEGA  RCBO 78 = 1770 #
s 22 1825 3S1 1S3P 1P1 2 X =:1,0 - 4.0 OMEGA  CBO 78 = 1770 #
L 152S 3S1 1S3P 3P1 2 X =1,0 = 4,0 OMEGA  CBO 78 = 1770 o«
4 22 1525 3S1 1S4P 1P1 2 X =1,0 = 4,0 OMEGA  CBO 78 = 1770 #
s 22 1525 3S1 1S4P 3P} 2 X =1,0 - 4,0 OMEGA  C8BO 78 =~ 1770 #
s 22 1525 3S1 1S5p 3P1 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770
s 22 1S2S 3S1 1S5P 1P1 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 «
# 12 1825 3S1 153D 1D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 &
¢ 22 1625 351 1530 3D2 2 X =1,0 - 4,0 OMEGA  CBO 78 -~ 1770 o«
L4 152S 351 1S4p 1D2 2 X =1,0 - 4,0 OMEGA  CBO 78 = 1770 #
+ 22 1525 351 154D 3D2 2 X =1.0 - 4,0 OMEGA  CBO 78 = 1770 =
# *
b.i##ﬂuﬂ“lll&&##*#ﬁ(ﬂi#n@ﬂﬂb#lﬁﬂt“CQI###Q(ﬂuﬂsﬂa-“#Ql“&&*#&*!#lu#uﬂ@Q!Q##Qa###uq#iﬂtﬂiﬂ'Oﬁ#ﬂé##ﬂ'iﬂtbﬁ'li%i'&w’#iua#
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ilGl'“‘“**““hl&ﬁﬂQ“GD*’“#*ﬂéﬁ'ﬁﬂ"“iﬁhbﬁ“&6&'*#““##ﬁ#ﬁ‘ﬁ#&Mﬁﬂ*ﬁi“**#?&#fi##ﬂ“i#ﬁﬁ*#ﬂ#ﬂb&b#QGGG!I*G*¢¢¢§§§§Q§

*
#* [ON

»

* 22 1828
. 22 1828
® 22 1S2pP
. 22 182P
® 12 1s2P
« 22 182P
. 22 182P
s 22 182pP
* 22 1S2P
* 27 152P
» 22 1S2P
*« 27 182P
212 1S82pP
. 22 1S2pP
L ¥ 2S

» 72 28

* 27 2S

w 22 25

« I 2s

* 12 2S

® 22 28

v Il 28

. 217 25

® 27 2S

« 12 25

a Il 28

* 27 28

* 12 2S

. 17 28

« I 2S

. 21 2P

¢ 722 2P

. 22 2p

® 22 2p

* 27 2P

* 22 2P

. 22 2P
77 2P

v IZ 2P
. 22 182
. 22 182
» 22 152
# 22 182
® IZ 1s2
* 12 182
® 27 152
* 27 182
. 12 152
» 27 1s2
. 27 182
* 27 182
. 22 152
* 22 182
. 22 152
* 22 182
» 22 1S2
. 27 152
* 22 1S2
. 22 152
* 11 152
% 27 182
. 22 182
« 17 1s2
* 22 182
* I 182
® 22 152
* 12 182
* 22 182
* 22 182
* 22 182
« 22 182
® 212 182
» 22 1s2
# 22 152
& 22 182
. 12 1s2
« I1 152
* 22 182
s 22 182
« 22 182
* I1 152
* 22 182
. 12 1s2
* 22 182
« L7 1s2
+

*

351
351
1P1
1P
1P1
1P1
1P1
1P1
3P1
3P1
3P1
3P}
3P1
3P1

TRANSITION *

15%D 1D2
155D 3D2
153S 1S0
183s 3S1
154s 150
1548 351
1555 1S0
1858 351
153s 1S0
1838 381
1545 1S0
154S 351
1S5S 1S0
1555 381

1s2s2 25

1S2P2 25

1S2P2 2P

1S2P2 4P

1S2p2 2D

1525(¢35)3s
1525€(15)3S
1S2P(1P)3P
1S2P(3P)3P
1525(35)3D
1525(15)3D
1S2P(3P) 2P
1S2P(1P)3P
152S5¢(3S)3P
152s(1S)3pP
182P(3P)3S
1S2P(1P)3S
152P(3P)3D
1S2P(1P)3D
1528(35)3S
1525(1S)3s
152P(3P)3P
1S2P(1P) 3P
1525(35)30
1S2P(15)3D0
1S2P(3P)3P
1S2P(1P)3P
1S2P(3P)3P
152P(1P)3P
1S2P(3P)3D
152pP(1P)3D
1S2P(3P)3D
152pP(1P)3D
1528(35)3S
182s(15)3s
182pP(3P) 2P
152P(1P)3P
1825(35)3D
182s5(1533D
1S2P(3P)3P
1S2P(1P) 3P
1525(3S)3P
1525(1S)3P
1S2pP(3P)3S
1S52P(1P)3S
1S2P(3P) 30

NUMBER E.

WOUULLLLLLLLLLLLULVLVLVLLLVLLLYLLLVLLVLULLLLLLVLLLULLLLLLLLLLLLLLLLLVLLLLLLLLLLLLVLVLLBWNNDDONNDDRNDDDNNNND

22O I I I I I I I I I I I I I I XK IO XK X I XX XXX XX X

ENERGY RANGE

=1,0
=1,0
=1,0
=1,0
=1.,0
=1,0
=1,0
=1,0
=1,0
=1.0
=1.0
=1,0
=1,0
=1,0 =
=14345
214345
214345
=14345
=14¢345
=1 = 10
=1 = 10
=] ~ 10
=] = 10
=] -« 10

=} = 10
=143+5
=14345
=14¢345
=14345
=14345
®1,0+1.5+2,0
=1,0¢1.5:2.0
=1,041.54+2.0
=1,0+1,542.0
=1,001.5+2.0
%1,001.542.0
=1,041.542,0
=1,0¢145+2,0
=1,0¢1,542.,0

L U I I N DY R D R RN O B I )
SPEESPLPPEPPLERS e
OC0O000O00DO0OOO00O0O0

@ o o @ 2 s e e e e e o @

FORMULAT [ON
FORMULATION
FORMULATION
FORMULATION
FORMULATION

FEOC I C DI XK I I I I I I I I IO DI I I DI X MK I I X XK X XK X XX

=1,0¢1.542.25
=1,041.542:25
=1,001¢542.25
=1,011¢5+2425
21,001.5¢2425
=1,001.542,25
=1,0014542.25
®1,001:542,25
®1,001.542.25
=1,001.542.25
=1.,0+14542,25
1,001.542.25
21,0v14%42,25
=1,001.542.25
=1,0014542.25
%1,001.542425
=1,001.542,25

®1,011.5+2425

=1,0¢1.5+2,25
=1,001,542,25
=1.001.542,25
=1,001¢542,25
=1:0¢1.542,25
=1.00145+2.,25
=1,001,542.25
=1,001.542.25
=1,0014542.25
21,011.542.25
=1,042.0
=1,0+2,0
=1,0+2.0
=1,042.0
*1,042.0
=1,042.0
=1,0+2.0
=1,042.0
=1,042.0
=1,042.0
=1,0+2,0
=1,0+2.0
=1,0+2.0

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
3MEGA
3MEGA
3MEGA
3MEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

METHOD

CBO
CBO
¢8O
CBO
cBo
cBO
cBo
CBO
cBO
cBo
CBO
8O
cBO
CBO
cel
cB!
CcBl
8l
cBl
81
e
cB
B
cB1
cB*
csl
cBl
cBl
cBl
cBl
cBl
Bl
c8l
(<3
CBI
Bl
cBl
Bl
CB1
CcBo
B8O
cBO
cBo
CBO
cBlI
cBl
cBl
cBl
cB1l
CB1I
CBl
CcBl
cal
Bl
CB!
cBl
cBl
Bl
csl
c8l
cBl
cBl
c81
cBl
sl
CBI
cBl
Bl
cB!
Bl
4:3}
Bl
cBl
cBl
Bl
cBl
cBl
cBl!
cBl
cBt
CBl1
CcB1l
CcBl
[4:3
csl

YEAR

LI I T IO N N DO R T D A RO D R N D D DR DN DN N D R N R DN B NN NN R AN BN RN DN DN RN DN BN DN NN DN RN DO NN BN NN DNN DN N A NN N DN N DN DN NN DN DN NN D RN N NN D R D U DR NN N N D NN AN NAN DN RN DN BNE NN BN BN B

REF.

1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770

381

381

381

381

381

360

360
1120
1120

360

360

381

381

381

381

331

720

720

720

720

720

720

720

720

720
1150
1150
1150
1150
1150
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450
1450

LR R A R R R A R R R R Rl R R R R L E R R R R R R R R A E R E R R EE R R ER RN NS

AARBRBRRRBRRRRGRTDDRRDRRLGRG SRR RELRBB BRI BB EF BT RERRBRRRBE LR P RERRRRRRDGERB BB RFR BB EAR A2 RBBRORRERBB RSB0l
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SRERRBORRRRRG R R REG R R QR BB RB DR RRHBRR DB RE RO BB HRRRBORRRGHEGBERBRRRR SRR RSRFEFRERRIHRR TR RRRDHEI DR D
»

# “
# JON TRANSITION NUMBER E. ENERGY RANGE DATA METHOD YEAR REF, L)
* #
* 17 182 3P 2pP 1S2P(1P)3D 2P 3 X =1,042.0 OMEGA csl 77 = 1450 L)
« 21 152 3P 2P 1S2P(3P) 3P 2P 3 X 21,042.0 OMEGA  CBI 77 - 1450 »
L ¥ A 1S2 3P 2P 1S2P(1P)3P 2P 3 X =1,042.,0 OMEGA  CBI 77 = 1450 *
# 21 152 3D 20 1S2P(3P)3D 2D 3 X =1,0+2.0 OMEGA B8l 77 = 1450 *
& IZ 1s2 3D 20 1S2P(1P)30 2D 3 X =1,042,0 OMEGA  CBIl 77 =~ 1450 “
* 27 152 3D 2D 1S2P(3P)3D 2F 3 X =1,0¢2.,0 OMEGA  CBI 77 = 1450 L4
» 72 1s2 3D 2D 1S2P(1P)3D 2F 3 X =1,0+2,0 OMEGA  (BI 77 = 1450 #*
# 27 182 3P 2P 1525(35)3S 25 3 X =1,042.0 OMEGA (B! 77 =~ 1450 “
7 182 3P 2P 1525(15)3S 25 3 X =1,0¢2,0 OMEGA  CBI 77 = 1450 L]
* 22 152 3P 2P 1S2P(3P)3P 25 3 X =1,042.0 OMEGA  (CBI 77 = 1450 *
# 17 1s2 3P 2P 1S2P(1P)3P 25 3 X =1.0+%.0 OMEGA  CBI 77 = 1450 [
# 2 1s2 3P 2P 1525(3S)30 20 3 X =1,042.0 OMEGA  CBI 77 = 1450 1]
® 27 152 3P 2P 1525¢1S)30 2D 3 X =1,042,0 OMEGA (o231 77 =~ 1450 )
# 22 152 3P 2P 1S2P(3P)3P 2D 3 X =1,042.0 OMEGA cBl 77 = 1450 L]
* I 182 3P 2P 152P(1P)3P 2D 3 X =1,042.,0 OMEGA  CBI 77 = 1450 L3
L Y2 182 35 25 152S(35)3P 2P 3 X =1,0¢2.0 OMEGA cs8l 77 = 1450 #
» Il 1s2 3S 2§ 1525(1S)3P 2P 3 X =1,042,0 OMEGA  CBI 77 = 1450 L
* 27 152 3s 28 1S2P(3P)3S 2P 3 X =21,042.0 OMEGA cBl 77 = 1450 »
. I 152 35 25 1S52P(1P)3S 2P 3 X =1,042,0 OMEGA cBl 77 = 1450 »
* Il 1s2 3S 25 152P(3P)3D 2P 3 X =1,042.0 OMEGA  CBI 77 = 1450 L
* 22 152 35S 25 1S2P(1P)3D 2P 3 X =1,0+2,0 , OMEGA  CBI 771 = 1450 @
L Y4 1s2 3D 20 1S2S8(3S)3P 2P 3 X =1,042,0 OMEGA (B! 77 = 1450 L]
* IZ 1s2 30 20 1525(15)3P 2P 3 X =1,042.0 OMEGA  CBI 77 = 1450 L
* 27 12 3D 2D 1S2P(3P)3S 2P 3 X =1,0+2,0 OMEGA cBl 77 = 1450 *
* 27 152 3D 2D 152p(1P)3s 2P 3 X =1,042.0 OMEGA  CBI 77 ~ 1450 »
* IZ 182 3D 2D 1S2P(3P)3D 2P 3 X =1,0+2,0 OMEGA  CBI 77 = 1450 L4
* I 1s2 3D 20 1S2P(1P)3D 2P 3 X =1,042.0 OMEGA (Bl 77 = 1450 *
v 22 152 2S 25 1525(3533S 4S 3 X =1,0 OMEGA cB81 77 = 1450 *
LI ¥4 1s2 25 25 1S2P(3P)3P 4S 3 X =1.0 OMEGA  CBI 77 = 1450 L
LI 24 182 2S5 2S 1S25(¢3533D 4D 3 X =1,0 OMEGA cBl 77 =" 1450 =
* 22 1s2 2S 25 1S2P(3P)3P 4D 3 X =1.0 OMEGA csl 77 = 1450 *
* 72 1s2 2S 28 1525(3S)3P 4P 3 X =1.,0 OMEGA  CBI 77 = 1450 =
s 27 182 25 28 1S2P(3P)3S 4P 3 X =1,0 OMEGA cBl 77 = 1450 »
# 17 1s2 28 2s 152P(3P)3D 4P 3 X =1.,0 OMEGA  CBI 77 = 1450 =
. 77 152 2P 2P 1525(35)3S 4S 3 X =1,0 OMEGA  CBI 77 = 1450 L
* 22 1s2 2P 2P 152P(3P)3P 45 3 X =1.0 OMEGA  CBI 77 = 1450 »
* I 152 2P 2P 1525¢3S)30 4D 3 X =1,0 OMEGA csl 77 = 1450 L
L2 152 2P 2P 1S2P(3P)3P 4D 3 X =1,0 OMEGA cal 77 = 1450 »
*« I 1s2 3s 2s 152S(235)35 45 3 X =1,0 . OMEGA [8:31 77 = 1450 «
L 24 182 35 2§ 1S2P(3P)3P 4S 3 X =1,0 OMEGA  CBI 77 = 1450 -
. ZZ 1682 35S 2S5 1525(35)3P 4P 3 X =1,0 OMEGA  CBl 77 = 1450 L]
LI 4 A 182 35 25 1S2P(3P)3S 4P 3 X =1,0 OMEGA  CBI 77 = 1450 »
* 27 1s2 3S 28 1S2P(3P)3D 4P 3 X =1.0 OMEGA  CBI 77 = 1450 ®
e I1 182 3P 2P 1S25(3S)3S 4S 3 X =1,0 OMEGA cBli 77 = 1450 *
# ZZ 152 2P 2P 1S2P(3P)3P 45 3 X =1,0 OMEGA cBl 77 - 1450 =
LA 44 1s2 3P 2P 1525(¢3S5)3D 4D 3 X =1.0 OMEGA  (CBI 77 = 1450 “
* 22 152 3P 2P 1S2P(3P)3P 4D 3 X =1,0 OMEGA csl 77 = 1450 =
* Il 1S2 3P 2P 1525¢3S5)3P 4P 3 X =1,0 OMEGA cael 77 = 1450 .
L ¥4 1s2 3P 2P 152P(3P)3S 4P 3 X =1.0 OMEGA  CBI 77 = 1450 L]
LI 44 152 3P 2P 152P(3P)3D 4P 3 X =1,0 OMEGA  CBI 77 = 1450 =
* Z2 182 30 2D 1525(3S5)3D 4D 3 X =1,0 OMEGA cBl 77 = 16450 »
* 17 152 3D 2D 1S2P(3P)3P 4D 3 X =1,0 OMEGA  CBI 77 = 1450 «
* 71 1s2 3D 2D 152S(35)3P 4P 3 X =1.0 OMEGA cBl 77 = 1450 =
s 71 1s2 3D 2D 1S2P(3P)3S 4P 3 X =1,0 OMEGA  CBI 77 = 1450 *
# Il 182 3D 2D 1S2P(3P)3D 4P 3 X =1,0 OMEGA B8l 77 -~ 1450 L
* Il 1s2 2L 2t 15(152P 1P) 2P 3 FORMULATION 80 75 = 1150 »
® 22 182 2L 2L 15¢152P 3P) 2P 3 FORMULATION cso 75 -~ 1150 -
LA ¥4 182 2L 2L 1S(1S2P 3P) 4P 3 FORMULATION cBo 75 = 1150 »
* IZ 252 1S 253s 1S 4 X =21,041,5 OMEGA  CBO 77 = 144D *
* 77 252 1S 253s 3S 4 X =1,0+1.5 OMEGA  CBO 77 = 1440 L3
* 27 252 1S 2P3S 1P 4 X =1,0+1,5 OMEGA  CBO 77 = 1440 »
» 22 252 15 2P3S 3P 4 X =1.0+¢1.5 OMEGA  CBO 17 = 14840 -
# I 282 1S 252P 1P 4 K1=0,0 - 3,25 OMEGA  CBO 77 = 1440 "
L ¥4 282 1S 252P 3P 4 K1=0.0 - 3,25 OMEGA  CBO 77 = 1440 -
LI ¥4 252 1S 2P3pP 15 4 X =1,041,5 OMEGA  CBO 77 = 1440 #
® ZZ 252 1S 2P3P 38 4 X =1,04¢1.5 OMEGA  CBO 77 = 1440 L
. Z2Z 252 1§ 253P 1P 4 X =1,0¢1,5 OMEGA c8O 77 - 1840 »
® 7 252 1S 253pP 3P 4 X =1,0+1,5 OMEGA  CBO 77 = 1440 &
® I 252 1S 2P3pP 1D 4 X =1,001.5 OMEGA  £BO 77 = -1440 »
* 17 282 15 2P3p 3D 4 X £1,041.5 OMEGA  CBO 77 = 1440 »
L ¥4 282 1S 2P3D 1P 4 X 21,04145 OMEGA  CBO 77 = 1440 =
* 72 252 1S 2P3D 3P 4 X =1,091.5 OMEGA  CBO 77 = 1440 L4
* 27 252 1S 253D 1D 4 X =21,041.5 OMEGA  CBO 77 = 1440 »
* Il 282 1S 253D 3D 4 X =1,041.5 OMEGA cBO 177 = 1440
* 27 2P2 1S 253S 1S 4 X 21,0415 OMEGA  CBO 77 = 1440 =
LI ¥4 2P2 15 253s 35S 4 X =21,041.5 OMEGA  CBO 77 = 1440 »
* 27 2P2 1S 253p 1P 4 X =1.0¢1.5 OMEGA  CBO -+ 71T = 1440 *
. 27 2P2 1S 2S3P 3P 4 X =1,041.5 OMEGA  CBO 77 = 1440 L3
LI ¥ 2 2p2 1S 253D 10 4 X =1,041.5 OMEGA  CBO 77 = 1440 -
« I7 2P2 15 253D 3D 4 X =1.,0¢1,5 OMEGA  CBO 77 = 1440 -
s 21 2P2 1S 2P3s 1P s & X =1,0¢1.5 OMEGA CcB8O 77 = 1440 -
v 27 2P2 1S 2P3S 3P 4 X =1,00¢1.5 OMEGA  (BO 77T = 1440 L
s 17 2P2 1S 2P3P 1S 4 X =1,001.5 OMEGA  CBO 77 = 1440 *
LI A 2P2 1S 2P3P 35 4 X =1,041.5 OMEGA  CBO 77 = 1440 =
* I 2P2 1S 2P3P 1P 4 X =1,0¢1.5 OMEGA  CBO 77 = 1440 L]
L) »
LYY Y PO e s e e A e A AT DT T TR TSR S A R A L L L SRR L e L DA S SR DL S A At LA A

— 106 —
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“
# JON

-

22 2P2
* 17 2P2
* 22 2P,
% 22 2P2
. 22 2P2
# 22 2P2
# 12 2P2
* 27 2P2
w 27 2P2
# 17 2s2P
* 22 2S2P
# 212 2S2P
# 22 252P
@ 21 2S2P
w Il 252pP
# Z2 2S2P
# 172 252P
#* 212 252P
#« 22 2S2P
s 27 252P
* 22 252P
v 27 252P
# 212 2S2P
# 22 252P
« 22 252P
* 22 252P
# 22 252P
s 22 252P
* 22 2S2P
® 27 252P
# 27 2S2P
* 27 2S2P
* 22 2S2P
* Z7 2S2P
» 22 2S2P
* 17 2S2P
+ 22 252P
LI ¥4 252P
. L 2S2P
# 27 252P
12 252P
s 27 2S82P
* L2 252P
# 22 252P
. 22 2S2P
# 27 2S2P
* IZ 2S2P
* 22 2S82P
. 22 282P
* 22 2S82P
® 27 252P
# 22 2P2
* 2 2P2
* 22 2P2
& 27 2P3
. 22 2P3
% 27 2P3
.

»

TRANSITION

e

2P3p
2P3P
2P3P
2P3D
2P3D
2P3D
2P3D
2P3D
2P3D
2535
253S
2S53P
253P
253D
253D

2P2 1S

2P3s
2P3s
2P3P
2P3P
2P3P
2P3P
2P3P
2P3P
2P3D
2P3D
2P3D
2P3D
2P3D
2P3D
2538
2S3S
2S3P
2S3p
253D
283D

2P2 1S

2P3s
2P3s
2P3P
2P3P
2P3P
2P3P
2P3pP
2P3P
2P3D
2P3D
2P3D
2P3D
2P3D
2P3D

iP
k1
1s
3s
1P
3P
iD

2P2 15
2P2 1D
2P2 1S

2P2 3P 2P
2P2 3P 20
2P2 3D, 2P

NUMBER E., ENERGY RANGE
=1,041.5
=21,0e¢1.5
=21.041.5
=1,041.5
=1.,04+1,5
=1,0+1,5
=1.,0¢1.5
%1,041,5
21,04¢1.5
=1,041.5
=1,0¢1,5
=1,0+¢1.5
=1,041,5
=21,041.5
=1.0+1,5
KI=0.0 = 3,25
=1,041,5
=1,0¢1.5
=1,0+1.5
=1,04¢1,5
=1,04¢1.5
=1.,041.5
=1,0+1.5
=1,04+1.5
=1,04¢1,5
=1,0+1.5
=1,0+1.5
21.,00¢1.5
=1.041.5
=1,041.5
%1,001,5
=1,041,5
=1,041.5
=1.09¢1.5
=1,04¢1.5
=1,0¢1.5
I1=0,0 - 3,25
=1,041.5
21,04+1.5
=1,0+1.5
=1,041.5
=1,0+1.5
=1.,041.5
=1,041,5
=1,041.5
=1,0¢1.5
=1,00¢1.5
=1.041.5
=1,0¢1.5
=1,001,5
=1,041.5
RY3=0,0
RY3=0,0
RY3=0,0

X =1,041,5
X =1,041.5
X =1,041,5

IO I D XK I MK XK XX XK XK XX

B I N SR S o R R R o R R R R RN R L R R R R R O O R O R g
I I I I XK I XKD I I XK I XX R XXM XM IKXNXXX

DATA

OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA
OMEGA

ME THOD

cBo
cBo
cBo
cBo
CcBO
CBO
cBo
CBO
cBo
<80
CBO
cBo
c8O
CBO
CBO
CcBO
CBO
cBo
cBO
cBo
cBO
cBo
CcBO
cBo
CBO
CBO
cBO
CBO
CBO
cBo
c8o0
cBO
cBo
cBo
c<BO
cBoO
cBO
CBO
[4:1)
cBo
cBO
CBO
cB8o
cBO
cBO
cBo
cBo
cBO
cBO
CBO
c8o
ER+DW
ER+DW
ER+DW
CcBOl
CBO1
c8ol

YEAR

76

REF.

1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440

460

460

460
1322
1322
1322

I EEREREEREEEEEE R EEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEERERENNFENEEREZEEIFEN]
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