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ELECTRON EXCITATION COLLISION STRENGTHS

FOR POSITIVE ATOMIC IONS: A COLLECTION OF THEORETICAL DATA

by

A. L. Merts, J. B. Mann, W. ['. Robb and N. H. Magee, Jr.

ABSTRACT

This report contains data on theoretical and experimental cross

sections for electron impact excitation of positive atomic ionms.

It is an updated and corrected version of a preliminary manuscript
which was used during an Atomic Data Workshop on Electron Excitation

of Ions held at Los Alamos in November 1978. We attempt to show

the current status of quantitative knowledge of collisional excita-

tion collision strengths for highly stripped ions where con-
figuration mixing, relativistic and resonance effects may be

important. The results show a reasonably satisfactory state for

first-row isoelectronic ions, and indicate that a considerable
amount of work remains to be done for second-row and heavier
ions.

1. INTRODUCTION

The number of elements for which collisional excitation data are needed has

expanded rapidly in the past few years. Elements of Z < 30 are important for

both astrophysical applications and for many laboratory experiments.

The use of

higher-Z elements in the construction of power fusion reactors, with the result-

ant impurity ions causing radiative power losses, has forced the need for calcu-

lations to higher and higher Z. Even after the elimination of very high-2

elements, because of excessive power lossas, one still must deal with a wide

range of elements and ionization stages.

Although the need for these calculations is great, a literature search

will quickly show that experimental data are largely nonexistent and there is a

paucity of calculated results for many of the needed transitions. This led to




the choice of the ions and transitions presented at the meeting in Los Alamos
and in this report. Two major considerations were paramount. First, ions and
transitions were selected which were both of importance to the power fusion
community and capable of being calculate¢ by many different people and methods.
This resulted in .the largest possible duplication and comparison of collision
strengths. Second, this selection was made to facilitate the development

of isoelectronic scaling procedures, extending the work started by the authors
in an earlier collisional excitation report.%4? Furthermore, it was hoped that
the selection would allow reasonable interpolation of collision strengths as a
function of N (number of bound electrons). Molybdenum is the heaviest element
in the report, since it is at present the highest Z for which it is really
practical to do calculations for complex ions. Table I on page 10 summarizes
the elements and ions considered in this report.

The purpose of this work is to give a reasonably accurate impression of the
data available from current practical computational methods. To achieve this,
we have attempted to bring together a representative fraction of the existing
data (published and unpublished). We have compared the data whenever possible
to provide the reader with a basis for making his own judgements concerning the
spread in calculated quantities. While we have chosen a few specific examples
to discuss particular effects and to illustrate the importance of a process, we
do not attempt to pass judgement on the various theoretical methods. The few
known experimental values for collisional excitation cross-sections are also
included.

Finally, the ultimate destiny of cross-sections is to produce rate coeffi-
cients. We have fitted many of the collision strengths in forms that are easily
converted to rate coefficients for model calculations, etc. The fit coefficients
and formulae needed to convert to rates have been included. In Appendix B we

give some examples for scaling along isoelectronic sequences.

2. CALCULATIONAL METHODS

All of the theoretical collision strength data in this report comes from ab
initio calculations. The approximations made in obtaining actual numbers are
diverse and it is beyond the scope of this report to account for them in detail.
We will instead provide references to relevant review articles and recent works
of the authors whose numbers we have used, and where possible we reference

publications on their computer codes and/or computational techniques.
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The Close-coupling (CC) method?3 has been used, by the University College
London (UCL) group and their associates through the program IMPACT,*% by the
Queen's University Belfast (QUB) group and their associates through the program
RMATRX, 45 and by Henry and his associztes using the NIEM%® method. The CC
calculations of Ormonde et al?? are besed on the computer program SEBAS. The
Distorted-Wave (DW) method has many varients. The variational DW code developec
by the UCL group has had wide usage as irdicated on page iv. The other distorted
wave methods including those of Peek,?® Younger, and Mann are basically the DW
method as described by Mott and Massey (Theory of Atomic Collisions). The
method used here at Los Alamos by Mann uses Hartree-Fock (with relativistic
mass-velocity and Darwin terms in the Hamiltonian)“® wavefunctions for the target
configurations. The potential for the centinuum functions is the static potential
of the target plus a local semiclassical exchange term.%% The exchange terms
arising from antisymmetric (N + 1) - electron functions are included, except
"core-exchange" terms are ignored so that only the "active' bound electron
wavefunctions need be used. Mixing coefficients are calculated simultaneously
for both configuration interaction and intermediate coupling, using Cowan's
RCG code. 5!

Several of the contributing authors also submitted more detailed statements

on the methods they used. These statements have been collected in Appendix A.

3. DISCUSSION OF DATA

3.1. Configuration Interaction Effects

For ions in the Be, B, C, N, O, Mg, Al, Si, P and S iso-electronic sequences,
there are significant correlation effects due to orbital degemeracy, in both the
ground and lowest excited states. These correlation effects do not disappear even
in the limit of infinite-Z, and it is well known from bound state calculations
that they play a fundamental role in correctly predicting energy levels and
radiative transition probabilities. It is not surprising therefore that they
play an equally important role in the calculation of collision strengths.

Our point in this section is to demonstrate that the use of different
target state wave functions by different authors can easily mask the differences
produced by the various continuum approximations listed in Sec. 2. Further,
correlation effects do not affect the collision strength simply through the change

they produce in the optical oscillator strength, as might be inferred from the

3




semi-empirical formulae of Seaton and Van Regemorter. An illustration of the
magnitude of correlation effects on the collision strength is shown in Fig. 1 for
the 3323p 2P° - 3s 3p2 2D transition in & IV. The notation mxn denotes an
m-term wave function for the initial state and an n-term wave function for the
final state. The calculations (+) are dve to Mann and the calculations (1) are
due to Bhatia, both of whom use distorteé wave methods. Note that Mann's thres-
hold collision strengths differ by a factor of 2.6 while the oscillator strength
ratio is 5.3. The most important interaction in the (4 x 5) case is the 13.5%
admixture of 3323d with the 333p2 2D term.

50.0 T —— T

00 00 ro =
DD+ +

40.0¢

30.0¢

20.01 /

10.0

COLLISION STRENGTH

Fig. 1. Collision strengths of Bhatia and Mann, demonstrating the
importance of configuration interaction for S IV (3s23p -
3s 3p2 2p)

3.2. Relativistic Effects

As the nuclear charge of the target ion increases, the nLS coupling scheme
for the representation of target states breaks down, and we are forced to go to
an intermediate coupling scheme in which the target states are represented in a
nl.8J coupling scheme. In addition, allowance for the relativistic velocity of
the target electrons can significantly affect the threshold energies of transi-
tions. Provided Z is not too large we can treat these relativistic effects as
perturbations to the non-relativistic wave functions, proceed with our calcula-
tions in ALS coupling aund recouple them te NMLSJ coupling.

4



An example of intermediate coupling effects is shown in Fig. 2 for the
152 1S - 1s2p 3P° transition in Fe XXV. Here the spin-orbit term mixes the
1s2p 3P1 and 1s2p 1P1 configurations in the approximate ratio 0.95 to 0.3, and
so at approximately X = 4 the componernt of the collision strength from the

dipole-allowed transition ls2 1So - 1s2p 1P1 begins to dominate.

T | —
002 L
0015 —
[1)
o CC (SLY)
+ CB (LS)
001 |- - CB (SLJ)
+
0005 | | 1 I i+ 1 | I |
100 1000 10000
K2 (ry)

Fig. 2. Intermediate Coupling (LSJ) effects in the target
state wave functions. The CB calculations are from
Mann and the CC calculations are from Robb.

3.3. Resonant Excitation

The collision strengths included in this report do mot include resonant
excitation. In practice, resonances can greatly complicate the behaviour of the
collision strength in the near threshold energy region. The CC method is the
only procedure of those described in Sec. 2 which allows for resonant
excitation, and the collision strength obtained for the 132252 1S - 132232p 3P°
transition in O V calculated by Berrington et al52 is shown in Fig. 3. It is
clearly not tractable to tabulate, plot and compare resonant collision strengths
under our present format. Instead we concentrate on comparisons of the non-

resonant or background collision strength for the following reasons:
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Fig. 3. Resonance structure in the O V (232 1S - 2s 2p 3Po)

collision strength, from the calculations of Berrington
et. al.

1. In general, resonant contributioas to the rate coefficients for strong
dipole allowed transitions are small (:10%).

2. For spin forbidden transitions, such as that of Fig. 3 where the resonant
contribution to the rate coefficient is about 50%, the resonant contribution to
the total 2s-2p excitation rate is only 12-15% and so for the purposes of power
loss calculations (the primary object of this report) they are relatively unimpo:c-
tant.

3. Resonant collision strength data are almost non-existent and where they
are available in the literature they are often incomplete and not easily
transcribable.

4. It appears that, for ions more than a few times ionized, resonant
excitation contributions can be calculated adequately using perturbative proce-
dures®3 in conjunction with DW or CB scattering methods. We show one example of
the contribution of the resonances to the rates. Figure 4 shows the excitation
rate for O V (232 - 282p 3P). Two of the curves (1, 2) show the difference
between the rates without and with the inclusion of resonances. Curves (2, 3)

compare the resonance rates calculated with the DW (perturbative procedure)
and CC method.%?
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1. MANN
2. COvVAN
3. BERRINGTON

RATE <10~ cu3 s~ 1)

lo 4 & [ P S Y

0. 10 20. 30. 40 50.
TEMP. (EV)

Fig. 4. 0OV (Zs2 - 2s 2p 3P) excitation rates, without resonances
(curve 1) and with resonances included (DW-curve 2, CC-curve 3).

4. DATA PRESENTATION AND FORMAT

All of the data presented in the report are listed in the tables at the end
of Sec. 5, where each data set is individually referenced. Since there are over
500 sets, it was not practical to give each one a separate identification number
for plotting and comparison. Therefore, we have grouped the data into three
classifications. First, if there is a common author, all of the data will be
listed under that author's last pame as the principal identification (e.g.,
Gau-Henry, van Wyngaarden-Henry and Heary were given plot symbol No. 22 and all
listed as Henry data). Second, if there is a particular school of calculation
(such as the University College of London (UCL) code), all authors using that
method will be listed under that identification (e.g., Mason, Bhatia, Seator,
etc., are all grouped under plot symbol No. 8 as UCL data). Finally, data not
fitting into the above are listed under the principal author, the first author
and/or the author sending us the data.

It was brought to our attention that the data of Osterbrock, Nussbaumer and
Flower should be included with the UCL authors, but it was too late to change
the identification for this report.

The data tables at the end of Sec. 5 are arranged in the same order as the
"authors" are listed in the table on page iv, with Mann first and Henry last.

Under each "author", such as UCL, the data are arranged by element, ionization




stage and transition, with a reference given for each data set. Thus, to identi-
fy a data set labeled UCL in one of the comparison plots, the reader should turn
to the UCL data tables and find the apprcpriate element, ion and transition.

We have attempted to present in this report all of the unpublished data
available to us which could reasonably be presented in the form of LS term-to-term
transitions. Some of the data were given to us for individual LSJ-L'S'J' line
transitions and we can provide them upon request. Data given to us for J-J'
transitions calculated in a jj- coupling scheme are not included in this report.
In addition, we have used all of the data we could find in the literature, for
which there were at least two data sets per transition. Published data for
which there were no comparisons have not (in general) been included in this

report, but should be obtainable from the references.
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Table of Elements and Tons in Report
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5.2, Index to Comparison Plots
PAGE NO. ELEMENT AND ION
19 8E II
2s - 2p
20 ¢ III
152 252 - 152 25 2P{1P)
22 c 111
182 252 = 152 25 2P(3P)
24 ¢ 11t
25 2P(3P) - 2P2(3P)
26 ¢ LI
25 2pP(3P) - 25 2P(1P)
27 111
2S 2P(1P) - 2P2(10)
28 c v
152 25 - 152 2°
30 NIV
252(15) - 25 2P(1P)
31 NIV
252 - 25 2pP(3P)
32 NV

152 25 -~ 152 2¢

see DATA SETS

ROBB 2CCX BE II 2s - 2P

SEATON ucL 5CCx BE II 2S = 2P
MANN DWX II 8 II 25 TO 2p HFR DW II
DSTERBROCK 3CCX € III 152 252 = 152 25 2P(1lP)

NAKAZAKI c 111 252(1S) = 25 2P(1P)
PEEK DOWUCI C III 282 - 2S5 2P(1P)

Qus ow C IIl 152 252 = 182 25 2P(1P)
ROBB 5CCX C III 25(2) - 252P(1P)

EISSNER uctL C III 252 - 25 2r{1P}

NUSSBAUMER DwWX C III 25(2)=252P(1P)

LAUNAY FLOWER 6CCX C III 25(2)=252P(1P)

MANN OMXCI Il C III 2S2 TO 2S5 2P(1P) MIX (2 X 2} HF DW
DAVIS BLAHA UDWX C III 25(2)(15) - 2s52pr(1P)

Qus Ow C III 182 252 = 1S2 2S5 2P(3P)

PEEK DWUCI C III 252 = 25 2P13P)

OSTERBROCK 3CCx C III 1S2 2S2 = 152 25 2pP(3°P)

ETSSNER uctL C III 252 - 2S 2P(3P)

LAUNAY FLOWER OWX C III 25(2)-252P(3P)

MANN DWXCI I1 € IIl 2S2 TO 25 2P(3P) HF DW Il MIX(2 X 2}
RO8B S5CCX € [II 25(2) - 252P(3P}

MANN DWXCI I1 € ITTI 25 2P(3P) TO 2P2(3P) HF OW MIX (2 X 1}
QuB DW C III 125 2P(3P) ~- 2P2(3P)
NUSSBAUMER bW C I1I 2S2P13P)=2P12)1L3P)

EISSNER ucL C III 25 2P(3P) = 2pP2(3P)

ROBS 5CCx C IIT 2S2P(3P)=2P(2)(3P) cI

EISSNER ucL C IIl 25 2P(3P) -~ 25 2P(1P)

ROBB S5CCX € ITI 252P(3P)-252P(1P) cI

ETSSNER ucL C Il 25 2P(1P) =~ 2P2(1D)
NUSSBAUMER OW C I 252P¢(1P) - 2P2(10D)

ROBB SCCX C III 2S2P{1P)=2P(2)(1D) c1

KIN SCALED c Iv 25 ~ 2P

TAYLOR CRANDALL EXP C IV 152 2S5 - 152 2°P
CALLAWAY c Iv 25(2S) - 2P(2P)

rROBB 2CCX C IV 2S5 = 2P

DAVIS BLAHA  UDWNX C IV 25 - 2¢p

GAU HENRY 5CCx C IV 25 - 2°

MANN  Owx I C VI 2S5 TO 2P HFR DW II

OSTERBROCK 3cex N IV 252 = 25 2pP{1P)

ORMONDE N IV 282 - 25 2P({1lP)

NAKAZAKI N IV 252(1s) - 25 2p(1P)
OSTERBROCK 3ccex N IV 252 = 25 2P(3P)

ORMONDE N IV 252 -~ 2S5 2r(3P)

FLOWER OW NV 152 25 -~ 152 2P

VAN WYNGAARDEN~HENRY NV 25 - 2P

KIM SCALED NV 25 -~ 2P

GREGORY CRANDALL EXP N V 152 25 -~ 152 2p

MANN DWX II N V 152 25 7O 152 2P HFR DW UNITARIZED

1




PAGE N7

12

34

35

36

37

38

39

40

f

42

43

44

45

46

47

48

ELEMENT AND ION

0 LII
282 2P2(3P) - 252 2P2(1D)

0 Il
2S2 2P2(3P) - 252 2P2(1S)

0 III
252 2P211D) ~ 252 2P2(15%)

0 111
252 2P2(1D) ~ 25 2P3{(1P}

0 III
282 2P2(3P) -~ 25 2P3(5S)

0

252 2P2(3P) - 25 2P3(3D)
o

2S2 2P2(3P) - 25 2P3(3p)

0 IIT
252 2P2(3P) = 2S5 2P3(35)

0 III
252 2P2(3P) - 2S5 2P3(1D)

0 Il
252 2P2(3P) - 25 2P3(1P)

0 1v
252 2P - 25 2P2(4P)

0 1v
252 2p - 25 2pP2(2D}

0 Iv
252 2P - 25 2pP2t23)

0 Iv
252 2P = 25 2pP2(2P)

0 1v
25 2P2(4P) - 25 2pP2(201}

ese DATA SETS

BHATIA ucL n Irr 1S2 252 2P2(3P) =152 252 2P3(1D)
PINDZOLA OW O III 252 2pP2(3p) = 252 2P2{(1D}
MANN OWXCI II O III 252 2P2(3P) TO 252 2P2(1D) MIX(4 X 3)

BHATIA ucL 0 Il 1S2 252 2P2(3P) =152 252 2P2(1S)
MANN DMXCI II O IITI 252 2P2(3P) TQ 252 2P2(1S) MIX(4 X 3)

BHATIA ucL 0 III 152 252 2P2(1D) =152 252 2P2(1S)
MANN DOWXCI II O III 252 2P2(10) TO 282 2p2(1S) MIX{2 X 2)

0 II1 252 2P2(10) = 25 2P3(1P)

152 252 2P2(10) - 152 25 2P3(1lP)

QRMONDE
BHATIA ucL 0 11t

0 Il 152 2S2 2P2(3P) = 152 25 2P3(55)
0 I11 2582 2P2(3P) - 25 2P3(5S)
0 IIT 252 2P2(3P) TD 2S5 2P3(5S)

BHATIA ucL
JACKSON ucL

MANN DWXCI IX MIX{4 X 1)

BHATIA ucL 0 111 152 2S2 2P2(3P) = 152 25 2P3(3D)
MANN DWXCI II O TII 2S2 2P2(3P) TO 2S5 2P3(3D) MIX (2 X 1)
BHATIA ucL 0 Il 152 282 2pP2(3P) = 152 25 2P3(3P)

MANN DWXCI II O III 2S2 2P2(3P) TO 2S5 2P3(3P) MIX (2 X 1)

0 Il 252 2P2(3P) - 25 2P3(3S)
0 I11 182 252 2P2(3pP) ~ 152 2§ 2P3(3S)
0 ITI 252 2P2(3P) TO 25 2P3(3S) MIX (2 X 1)

ORMONDE
BHATIA ucL
MANN DWXCI II

BHATIA uct
MANN DWXCT II

g III 152 252 2P2(3P) - 152 2S5 2P3(1D)
0 III 252 2P2(3P) TG 2S 2P3(10) MIX-(4 X 1}

BHATIA ucL 0 III 152 252 2P2(3P) = 152 25 2P3(1P}
MANN DWXCI II 0 III 252 2P2(3P) TO 25 2P3(1P) HIX (& X 1)
NUSSBAUMER~-FLONER o Iv 252 2P = 25 2P2(4P)

R0B3 O IV
MANN DWXCI II

SCCX 25(2)2P=2S52P(2) (4P} CI

0 IV 252 2P TO 25 2P2(4P) MIX2 DOWCI II

NUSSBAUMER-FLOWER 0 1v 252 2P - 25 2P2(20)
ROBB O IV 5CCX 25{2)2P-2S2P(2})(2D) CI

MANN DOWXCI Il O IV 252 2P TO 25 2P2(20) MIX2 OWCI II

NUSSBAUMER-FLOWER o 1v 252 2P - 25 2p2(2S)
ROB8 O Iv SCCX 25(2)2P-2S52P(2)(2S) CI

MANN DWXCI IX O IV 252 2P TO 25 2P2(2S) MIX2 OWCI II

DAVIS BLAHA UYDWNX O IV 25(2)2pP(2P) - 252P(2)(2P)
RDBB 5CCX 0 IV 25(2)2P-252P(2)(2P) CI
NUSSBAUMER-FLOWER g 1v 252 2P -~ 25 2P2(2P)

MANN DWXCI II O IV 2S2 2P VO 25 2P2(2P) MIX2 DWCI II

NUSSBAUMER=FLOWER 0o 1v 25 2P2(4P) -~ 25 2P2(20)
ROBB 5CCX 0O IV 2S2P(2)(4P)=-2S2P(2)(2D)
MANN DWX OXYGEN IV 2S5 2P2(4P) TO 25 2P2(2D) HFR



PAGE NO.

49

50

51

52

53

54

56

57

58

59

60

61

62

ELEMENT AND ION

g 1v
25 2P2(4P) -

0 Iv
2S5 2P2(4P) -~

0 1v
25 2p2(20) -

0 1v
2§ 2p2(20) -

ov
252 =~ 2§

g v
252 ~ 2§

ov

2S 2p2(2P)

25 2P2(2%)

2S 2pP2(2S)

28 2pP2(2P)

2P(3P)

2P(1P)

2S 2P(3P) - 2P2(3P)

g vI
152 25 - 152 2¢p

NE VII

252 -

25 2pP(3pP)

NE VII
252(1S5) = 25 2P(1P)

NE VIII
25 = 2P

AL ¥V
252 2P5(2P) = 251 2P6(2S)

AL VI

252 2P4(3P) -~ 2S1 2P5(3P)

ese DATA SETS

NUSSBAUMER=-FLOWER 0 1v 2S 2P2(4P) =~ 25 2pP2(2P)
ROBB SCCX 0 IV 252P(2)(4P)=252P(2)(2P) cI
MANN  DwX OXYGEN IV 25 2P2(4P) TOD 25 2P2(2P) HFR
NUSSBAUMER=-FLOWER o Iv 2S 2P2(4P) = 25 2P2(25)
ROBB 5CCX 0O IV 252P(2)(4P)=252P(2)(2S) c1
MANN DuWX 0 IV 25 2P2(4P) TO 25 2P2(2S) HFR DW
ROBB 5CCX O IV 2S2P12)(2D)=252P(2)(2S) CI
MANN DX 0 1V 25 2P2(2D) TO 25 2P2(2S) HFR DW
ROBB 5CCX O Iv 2S2P(2)(2D)-252P(2)(2P) Ccl
MANN OWX OXYGEN IV 25 2P2(2D) TO 2S 2P2{2P) HFR

OSTERBROCK 3CCX ov 252 - 2S5 2P(3P)

Qua DWw DOV 152 252 - 152 25 2P(3P)
PEEK DWUCI ov 252 = 25 2P (3P)

MANN DWXCI Il O VvV 252 7O 25 2P(3P) HFR DWXCI II
NAKAZAKI oV 25211S) = 25 2P(1P)

Qus Dw 0OV 152 252 - 152 25 2pP(1P)
PEEK DwWUCIK av 252 = 2S5 2r{1P)

YOUNGER DwWXCI O V 252 = 2S5 2pP(1P)

OSTERBRQOCK 3CCX 0 V 182 252 = 152 25 2P(1lP)

DAVIS BLAHA UDWX O V 25(2)(1S) - 2s2e(1P)
MANN DWXCI II O v 252 TO 25 2P{1P) HFR DWXxCI Il

Qus oW 0V 125 2P (3P) - 2P2(3P)
MANN DWX 11 0V 23 2P{3P) TO 2P2(3P) HFR DW II

ROB8 0 VI 2CCx 25 - 2P

DAVIS BLAHA UDMX 0O VI 2 - 2¢

KIM SCALED 0 vI 28 - 2P
MANN DWX II 0 VI 25 TO 2P HFR OW II

DSTERBROCK 3CCX NE VII 252 = 2S5 2P(3P)
HUMMER ucL NE VII 282 - 25 2P(3P)
HUMNMER ucL NE VII 252 = 2S5 2pP(1pP})
OSTERBROCK 3CCcx NE VII 252 = 2S5 2P(1P)
NAKAZAKI NE VII 252(15) = 25 2°r(1P)

VAN WYNGAARDEN=-HENRY 2CCX 5CCX NE VIII 25 - 2P

ROBB 53CCX NE VIII 25 = 2P
PEEK DuX NE VIII 152 25 TO 1S2 2P HF Dw
MANN DWX NE VIII 1S2 25 TQ 1S2 2P HF DW

R0OBB PWB AL Vv 252 2P2(2P) =~ 251 2pP6(2S)

MANN DWX AL V252 2P5(2P) TO 251 2P6(2S) HFR DVW
rROB8 CC AL VI 252 2P4(3P) TO 252P5(3P)
ROBA PWB AL VI 252 2P4(3P) TD 252P5(3P)
MANN  DWX AL VI 252 2P4(3P) TD 251 2P5(3P) HFR DW

13



PAGS NO. ELEMENT AND ION
63 ST 1Iv
3s - 3p
SI XII
64 28 = 2P
65 S Iv
352 3P = 35 3P2(4P)
66 S Iv
352 3p -~ 35S 3p2(20)
67 S Iv
352 3P - 35S 3P2(2S)
68 S IV
352 3P - 35 3pP2(2P)
69 AR XV
252 - 25 2P(3P)
70 AR XV
282 - 2S5 2pP(1P)
71 AR XVl
152 25 - 1S2 2¢
72 CA X
3s - 3p
73 CA X
35S - 3D
74 CA X
3p - 30
75 FE xV
352 - 35 3p(1lP)
76 FE XVl
2P6 35S - 2P6 3P
77 FE xVI

2P6 35 -~ 2P6 3D

14

LN} D‘TA SETS

NUSSBAUMER=-FLOWER SI Iv 3§ - 3¢

MANN DwWX 11 SI IV 35S TO 3P HFR OW II

FLOWER DWCI SI xII 25 -~ 2°P

MANN OWX II SI XII 25 TO 2P HFR DW II

BHATIA ucL S IV 352 3P(2P) - 3S 3P2(4P)
MANN DWXCI SULFUR Iv 352 3P TO 35 3P2(4P) MIX2 (4 X 6)
BHATIA uctL S Iv 352 3P(2P) - 3S 3p2(2D)
MANN DWXCI SULFUR Iv 352 3P TO 3S 3P2(2D) MIX2 (4 X 5)
BHATIA uctL S Iv 352 3pr(2P) - 35 3p2(25)
MANN DWXCI SULFUR IV 352 3p TO 35S 3P2(2S) MIX2 (4 X 3)
BHATIA ucL S Iv 352 3p(2P) - 3s 3p2(2p)
MANN DwWXCI SULFUR IV 3S2 3p TO 35 3P2(2P) MIX2 (& X 5)
SAHMPSON CBX AR XV 252 = 25 2P(3P)

MANN DWXCI ARGON XV 252 TO 2S5 2P(3P) HFR DW MIX(3 X 2
YOUNGER DWXCI AR Xxv 252 = 25 2P(1P)

SAMPSON CBX AR XV 252 - 25 2r(1P)

MANN DWXCI ARGON XV 252 7O 2S 2P(1P) HFR OW MIX(3 X 2
GAU HENRY 5CCx AR XVI 25 - 2P

MANN  DWX II A XVI 2S5 TO 2P HFR DW II
NUSSBAUMER-FLOWER ca X 35 - 3°

BLAHA oW CA X 3§ - 3p

NUSSBAUMER-FLOWER Ca X 35 - 30

BLAHA oW CA X 3S -~ 3D

NUSSBAUMER-FLOWER CA X 3P - 3D

BLAHA D Ca X 3P - 3D

FLONER FE XV 352 = 35S 3P(1P)
YOUNGER DWXCI FE %V 352 - 35S 3pP(1P)

MANN DWXxCI FE XV 352 TO 35S 3P(1P) HFR DW MIX2
NUSSBAUMER-F{ OWER FE XVI 3s - 3P

KIM SCALED FE XVI 35 ~ 3p

BLAHA Dw FE XVI 35 - 3P

MANN DWX FE XVI 2P6 3S TO 2P6 3P HFR DW
NUSSBAUMER~-FLOWER FE XVI 35 - 3D

BLAHA [ FE XVI 3§ - 3D

MANN Dd FE XVI 2P6 35 TO 2P6 30 HFR DW

YANN DWX FE XVI 2P6 35 TO 2P6 3D HFR DW



PAGE NO.

78

79

80

8}

82

83

84

85

87

89

80

91

92

93

ELEMENT AND ION
FE xVI
2P6 35S ~ 2P6 &S

FE XVI
2P6 35S ~ 2P6 &P

FE xV1
3P - 30

FE XVII1
252 2P5 - 25 2P6

FE XIX
2P4{3P) = 2P4(1D)

FE XIX
2P4(3P) ~ 2P4&(15)

FE XIX
252 2P4(3P) = 25 2P5(3P)

FE XIX
252 2P4(3P) - 25 2P5(1P)

FE XX
252 2P3(45) = 25 2P4(4P)
FE XX
252 2P3(4S) ~ 25 2P4(25)
FE XX
252 2P3(4S) - 25 2P&(2P)
FE XX
252 2P3(4S) - 25 2P4(2D)
FE XXI
252 2P2(3P) - 252 2P211D)
FE XXI
252 2P2(3P) - 252 2pP2(1S)
FE xX1
252 2P2(1D) - 252 2P2(15)
FE XXI
252 2P2(3P) = 25 2P3(5S)

2P4(3P) TO 2P4{1D)

2P4(3P) TO 2P4(13)

ses DATA SETS

BLAHA ow FE XVI

MANN D FE VI
MANN  DWX FE XVI
BLAYA Dw FE XVI

MANN DwWx FE XVI
NUSSBAUMER=-FLOWER

BLAYA oW FE XVI

ROBA 2CCX FE XVIII
MANN DWX FE XVIII
kN8B 5CCX FE XIX
MANN DWXCE FE XIX
ROBB 5CCX FE XIX
MANN DWXCI FE XIX
R0OAB 5CCX FE XIX
HANN  DdXCI FE XIX
ROBB 5CCX FE XIX
MANN DuWxCl FE XIX
RN88 7CCX FE XX

MANN DWXCI FE XX 252
ROBB 7CCX  FE XX

MANN  DWXCI FE XX 252
ROBB 7CCX  FE XX

MANN DwWXCI FE xx 252
RO8H 7CCX  FE XX

MANN DOWXCI FE XX 252
BHATIA uct FE XXxI
ROB8 6CCX FE XxXI
SHATIA ucL FE XXI
RQOas A#CCX FE XXI
BHATTIA ucL FE XXI
rRO88 UNMIX FE xxI
ROBB 6CCX FE XXI
BYATIA uctL FE XXI
MANN DdXCI FE XXI

35 -

2Pb 35S TO 2P6
2P6 35 TO 2P6

35 = 4P

2P6 35 TD 2P6

FE XVI
3P -

252 2PS(2P) -

2s2

2P% ¥0O 25

43
4S HFR DM
4S HFR Dw
4P HFR DW
3p - 3D

30
25 2P6(25)
2P6 HFR DW

252 2P&4{3P) - 252 2P4(1D)

HFR Dw MIX

252 2P4(3P) - 252 2P4(1S)

HFR DW MIX

252 2P4(3P) - 25 2P5(3P)
252 2P4(3P) TO 25 2P5(3P) DWMIX

2S2 2P4(3P) ~ 25 2P5(1lP)
252 2P4(3P) TO 2S 2P5(1P) DWMIX

252
2P 3(4S)

252
2P3(4S)

252
2P3(45)

282
2P3(4S)

152 252
252

152 282
2s2

152 252
252
252

152 2s2

2P3(4S) - 25 2P4(4P)
TO 25 2P4(4P) 0w CIB8

2P3(4S) - 25 2P4(2S)
T0 25 2P4125) Dw CI7

2P3(4S) - 25 2P4(2P)
TO 2S 2P4(2P) DW C1 8

2P3(4S) =~ 25 2P4(20)
TOD 25 2P4t20) OW CI7

2P2(3P) =152 252 2pP2(1D)
2P2(3P) = 232 2P2(1D)
2P2(3P) =152 252 2P2(1S)
2P2(3P) ~ 252 2pP2(1S)
2P2(1D) ~1S2 252 2pP2118)

2P2(1D) = 252 2P2(15)
2P2(1D) ~ 2S2 2P2(1S)

2P2(3P) = 152 25 2P3(5S)

252 2P2(3P) TO 2S 2P3(5S) DWCILO

15




PAG= N7, ELLMENT aAND INN ese DATA SETS

94 Ft XxI
252 2P2(3P) - 25 2P3(3D)
34ATIA ucL FE xXxI 152 252 2P2(3P) -~ 152 2S 2P3(3D)
9134 6CCX FE xXI 282 2P2(3P) ~ 25 2P3(3D)
4ANN  DAXCI FE XXI 252 2P2(3P) TO 25 2P3(3D) DWCIl2
95 FE XXI
252 2P2(3P) - 25 2P3(3P)
SHATIA ucL FE XXI 152 252 2P2(3P) -~ 152 25 2P3(3P)
ROBB 6CCX FE XXI 292 2P2(3P) - 2S5 2P3(3P)
MANN OWXCI FE XXI 2S2 2P2¢3P) TO 2S5 2p3(3P) DWCI12
96 FE XXI
252 2P2(3P) - 25 2P3{3%)
AHATIA et FE XXI 1582 252 2P2(¢3P) - 152 2S 2P3(35)
QDAY 6CCX  FE XXI 2S2 2P2{3P) - 2S 2P3(3S)
MANN  OWXCI FE XXI 252 2P2(3P) TQ 25 2pP3(3S) DWCIlO
97 FE XXI
252 2P2(3P) - 25 2P3(1D)
BHATIA ucL FE XXI 152 252 2P2(3P) - 1S2 2S5 2P3(1D)
MANN OWXCI FE XXI 252 2P2(3P) TO 25 2P3(1D) D¥NCIlD
98 FE XXI
252 2P2(3P) = 25 2P3(1P)
BHATIA ucL FE XXI 152 2S2 2P2(3P) - 1S2 2S5 2P3(1P)
MANN DOWXCI FE XXI 252 2P2(3P) TO 2S 2P3(1P) DWCI1O0
99 FE XXI
252 2P2(1D) - 2S 2P3(3D)
BHATIA ucL FE XXI 152 252 2P2(10) - 152 25 2P3(3D)
ROBS UNMIX FE XxXI 282 2P2(1D) - 2S5 2P3(3D)
RNOBB 6CCX FE XXI 282 2P2(1D0) - 2S5 2P3(3D)
100 FE XXI
252 2P2(1D) - 25 2P3(3P)
BHATIA ucL FE xXI 152 252 2P2(10) = 1S2 25 2P3(3P)
ROBS UNMIX FE XXI 2S2 2P2(1D) - 2S 2P3(3P}
R088 6CCX  FE XXI 252 2P2(10) ~ 2S 2P3(3P)
101 FE XXI
282 2P2(1D) - 2S5 2P3(3S)
BHATIA ucL FE XXI 152 252 2P2(10) - 1S2 25 2P3(3S)
RORSB UNMIX FE XXI 252 2P2(1D0) - 25 2pP3(3S})
RORRB 6CCX FE XXI 2S2 2P2{1D) - 25 2P3(3S)
102 FE XXI
252 2P2(1S) = 25 2P3(3D)
BHATIA ucL FE xXXI 1§2 282 2P2(1S) - 1S2 2S5 2P3(3D)
ROBB UN IX FE XXxI 252 2P2(1S) - 25 2°P3(30)
R(Q88 ACCX FE XXI 252 2P21{1S) - 25 2P3(3D)
103 FE XXI
252 2P2(1S) - 25 2P3(3P)
AHATIA ucL FE XXI 152 252 2P2(1S) - 1S2 2S5 2P3(3P)
ROBB 6CCx FE xxI 252 2P2(1S) - 2S 2P3{3P)
104 FE XXII
252 2P - 25 2P2(4P)
MASON ucL FE XXII 152 252 2P(2P) - 152 2S 2P2(4P)
R0OBB 5CCx FE XxXII 252 2P(2P) = 2S5 2P2(4P)
MANN OwWXCI FE XXII 2S2 2P TO 25 2P2(4P) HFRD4 MIX
105 FE XXII
252 2P ~ 25 2pP2(2D)
MASON ucL FE XXII 1S2 252 2P(2P) - 152 2S5 2P2(2D)
ROBB 5CCX FE XXII 252 2p(2P) = 25 2pP2(2D)
MANN DOwWXCI FE XXII 2S2 2P TO 2S 2P2(2D) HFRDW MIX
106 FE XXII
252 2p - 25 2pP2(2%)
MASON yctL FE XXII 152 252 2P(2P) - 152 25 2P2(2S)
ROBB 5CCX FE xxII 252 2p(2p) - 25 2Pp2(2S)
MANN DWXCI FE XXII 2S2 2P TO 2S 2P2(2S) HFRDW MIX
107 FE XXII
252 2P = 2S5 2P21(2P)
MASON ucL FE XXII 1S2 252 2P(2P) = 1S2 25 2P2(2P)
ROB8 5CCX FE XXII 252 2P(2P) = 25 2p2(2P)
MANN DWXCI FE XXII 2S2 2P TO 2S 2P2(2P) HFRDN MIX

16



PAGE NO.

108

110

112

13

114

115

116

17

ns

119

120

122

123

ELEMENT AND [ON

FE XXITIL
252 = 23 2P(3P)

FE XXIII
282 - 25 2e(ier)

FE XXIII
25 2P(3P) - 2P2(3°P)

FE XX111
25 2P(1P) - 2P2(1D)

FE XXIII
25 2P(1P) - 2pP2(1S)

FE XXIII
2S5 2P(3P) - 2P2(1D)

FE XXII1
25 2P(3P) - 2P2(15)

FE XXIII
25 2P(1P) - 2P2(3P)

FE XXILI
252 = 2P2(3P)

FE XXIII
252 =~ 2P21(1D)

FE XXIV
182 25 - 152 2¢

MO XxXXI
3s2 - 35 3Pl1P)

MO XXXII
2P6 35 -~ 2P6 3P

ese DATA SETS

HENRY UNMIXED

FE XXIIT 252 = 2S5 2r(3P)

BLAAA oW FE XXIII 282 ~ 25 2P(3P)

SAMPSON (CBX FE XXIII 252 - 25 2P(3P)

MANN DWX FE XX1I1 252 TD 2S 2P(3P) YFR DW .

ROAY 6CCX FE XXIII 1§2 252 = 152 25 2P(3P)
MANN DWXCI FE XXIII 252 TOQ 2S 2P(3P) HFR DW 4IX
4ENRY ucs FE XXIII 252 = 25 2P(1P)

BLAHA W FE XXITI 252 ~ 25 2p(1P})

SAMPSON CBX FE XXIII 282 = 25 2pP(1P)

YOUNGER DWXCI FE XXIII 282 - 25 2P(1P)

ROB8 6CCX FE XXIII 1582 252 = 182 25 2°p(1lP)
MANN DWXCI FE XXIII 252 TO 2S 2P(1P) HFR DW MIX
BLAHA DwW FE XXITI 2S 2P(3pP) = 2P2(3P)

SAMPSON CBX FE XXXII 2S 2p(3P) - 2r2(3P)

ROBS 6CCX FE XXIII 152 25 2pP(3P) -~ 152 2p2(3P)
MANN  OWXCI FE XXTIT 25 2P(3P) TO 2P2(3P) HFROW MIX
BLAHA oW FE XXIII 25 2P(1P) = 2P2(1D)

SAMPSON CBX FE xxUII 25 2P(1P) - 2P2(1D)

ROBB 6CCX FE XXIII 152 25 2°rl1P) = 182 2pP2(10)
BLAHA nwW FE XXITI 25 2P(LlP) - 2P2(18)

SAMPSON CBX FE XXITI 25 2P (1P) = 2P2{1S)

ROBB 6CCX FE XXIII 152 25 2P(1P) = 1S2 2P2(1S)
SAMPSON (CBX FE XXIII 2S 2P(3P) - 2P2(1D)

ROBB 6CCX FE XXIII 152 25 2P(3P) =~ 152 2pr2(10)
SAMPSON CBX FE XXIII 2S 2P(3P) - 2P2(1S)

rRNBB 6CCX FE XXIII 152 25 2P(3P) - 152 2P2(1%)
SAMPSON CBX FE XXIII 25 2P({1P) = 2P2(3P)

LT 6CCX FE XXIII 152 25 2pr(1P) =~ 152 2r2(3P)
HENRY UNMIXED FE XXITII 252 ~ 2P2(3P)

ROBR 6CCX FE XXIII 182 252 - 152 2p2(3p)
MANN  DWXCI FE XXIII 1S2 252(15) TO 152 2P2(3P}) 3X&
HENRY uce FE XXITI 252 - 2P2(1D)

HENRY UNMIXED FE XXKIII 282 - 2P2(10D)

ROBB UNMIX FE XX1II 152 252 - 152 2P2(1D)
ROBB 6CCX FE XXIII 152 252 = 152 2r2(10)
KIM SCALED FE XXIV 25 = 2P

CALLAWAY FE XXIV 25(2S) = 2P(2P)

RQAB CCX FE XXIV 25 = 2¢

MANN 04X II FE XXIV 2S5 TO 2P HFRDW II

YOUNGER DWXCI MO XxXI 352 - 35 3r(1P)

MANN DWXCI MO XXXI 352 TO 35S 3P(1P) HFR DW MIX2
KIM SCALED MO XXXTII 35 - 3P

BLAHA oW 80 XXXII 35 ~ 3¢

MANN DWX MO XXXII 2P6 35 TD 2P6 3P HFR DW

17




PAGE N7,

124

125

126

127

18

ELEMENT AND ION
MO XXXII

2P6 3S = 2P6 3D

MO XXXII
2P6 35S = 2P6 4S

M3 XXXTI
2P6 35 = 2P6 &P

40 XL
12 25(2S) - 152 2P{(2P}

see DATA

3L AHA
MANN DW
MANN  OWX
BLAMA
MANN D+
MANN OwWX
BLAHA
MANN DuX
KIH
CALLAWAY

SETS

oW

ow

DW

SCALED

MO XXXIT
M0 XXXII
M0 XXXII

MO XXXI1
MO XXX1I
MO XXXII

MO XXXII
MO XXXII

MO XL

MO XL

3§ - 3D
2P6 35 TO 2P6
2P6 3S TO 2P6

35S = 4S5
2P6 35S TO 2P6
2P6 35S TD 2P6

35 - 4P
2P6 35 TO 2P6

3D

&S
4S

4P

2S = 2P
25(25) - 2P (2P)

HFR
HFR

HFR
HFR

HFR

Du
DW

Dd
Dw

DuW
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.
XeSY4BOL

1.00
1.01
1.06
lels
1.17
l.25
1.35
1.37
Ledd
1.4
1,51
1.55
led0
1.70
1.80
1.80
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b6e35
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13,03
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25012
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33,50
39.89
3¢.19
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323.00

20

c Il
152 252 - 152 2s 2P(1P)
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14292€+01
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5
RO8A
Ee 4395
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-
-
-
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L I I I B
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8.,310£+00

-

L B A )

lell4EeOl
1.170E+01

1+218E+01

1.262E+01
1+.300E+01

1.335E¢01

le366E¢01
14396E+01

)
NAKAZAKI
Ee L9354

64310€E+00

8,800E+00

1.271E+01

1e196E+01

1.288E+01

14594E+01

1.623€+01
24052E+01
2.27T7E+01

8
ucL
Ee 1,032

3.567€+00

3.669E+00

4. 9T4E+00

10
PEEC
E= 4933
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1.734E+D)

1.939E+01
24139E+01
2+330E+02

11
dLAHA
Es 4933

5.300E+00

7.300€+00

8.400€+00

1.020E+01

1.175€+01

1.270E+01

14
Qus
Es o941

4,781E+00

3.090E+00

543T6E900
3.616E200

S5+849E*00

16 20 21
GSTERBROCK NUSSBAUMER FLOWER
fe 806 Es 4933 Ee 1,033
3.870E+00 - -
6.220E+00 - -

- 3.580E+400 -

- - 3462364000

64 TB0E*00 - -
3.660E+00 -
- 404048400
- 44997£+00
5.120E+00
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COLLISION STRENGTH
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C IT1

X
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0
0
0
0
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0
0
0
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X
0 e —
N
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XeSYYBOL

1.00
1.01
1.15
1.33
1.35
1.37
le55
1463
1.80
1.86
2.10
2440
2o b4
2453
2.7
2.71
3.00
3.06
3'0;
3.20
3.32
3,35
3. 44
3,77
3486
4012
4el3
4.20
bo 43
.67
4e71
5.12
515
5.23
5.53
5.60
533
6063
7.50
3.62
8486
10.00
11.06
11.71
13.27
13.50
15.48
15.91
1763
13.00
19.990
21462
22.11
26.00
25053
2336
30496
35.33
37.90
39.89
44.22
43465
53.07
560019
57.49
73461

IIt

c
152 2S2 = 152 25 2P{3P)

1.178€+00

1.064E+2)

74343€E-01

T.372€=-21

6.573E-01

5.227E-01

3,989E-J1

2490TE-01

2.01TE=]1

1.333E-01

8.443E-02

5.162€8-02

3.074E=D2
Le735E=22
1.032E-22

9+530E-01
T.720E-01

7.000E-01

6e140E-01

54500E-01

4e740E-01

4.180E-01

3.180E-01
2+560E-01
2+100€-01
1.670€-01
14340E-01
1.140€E-01
3.300E-02
7+300E-02
5¢570E-02
4e3510E-22
3.6728-02
3.056E~02
2.585€-02
2.203€E-02

1+9J1E-02

8
uct
Es 4686

64900E-01

6.140E-01

©+440E-01

LU T R R SN DO RO R R RO Y N A I O I B I B |

10

PEEK
E= o478
1. 197E+00
1.140E+00
1.071E+00
1.,009E+00
9.395€-01
84673E-01
3,045E-01

T+ 495E-0L

6.715E-01

5.522E-01

4+359E-01

3.306E-01

20416E-01
1l.663E-01
l.114E-01

7.197€E-02

14
Qus
Es o678

4.866¢E-J1
4.657€-21

4.367€-01

4.049E-01

3.611E-01

16 21
OJSTERBROCK FLOWER
Es 350 Es 485

64690€E-01 -
64450E-01 -

- 6+190E~01

5+940€E-01 -

- 5.270£~01

5.620E6-01 -
4. 470E~01
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¢ III
2S5 2P(3P) = 2P2(3P)

[ ]
XeSYM3OL 1 5 8 14 20
. MANN R188 uctL Qus NUSSBAUMER
Es o775 E= 810 E= 784 E= +782 Es o775

15,91 5563E+01 -
21e62 5:046E+01
29.36 6.527E+01
39.89 7.333E+401
54.19 T.473E+01
73.61 Te336E+D1
100.00 84392E+01

1.01 2.010E+01 - - - -
1.29 - 1l.837E+01 - - 2.230E+01
1.37 24252E+01 - - - -
ledb - - - 1.998E+01 -
1.69 - - - 2.145E+01 -
1.85% 24563E+01 - - - -
1,90 - 2.258E+01 26,213E+01 - -
1.95 - - - 2.238E+01 -
2.27 - - - 2¢359E+01 -
2053 24882E+01 2.577€+01 - - -
2459 - - - 2.460E+01 3.030E+01
3.14 - 2.739E+01 - - -
3.17 - - 2¢375E+401 - -
3.44 3.266E+01 - - - -
4,38 - 3.312E+01 - - -
%.67 3.686E+01 - - - -
5.61 - 3.656E+01 - - -
6¢35 4e134E+0Q1 - - - -
585 - 3.930E+01 - - -
8,08 - 4¢155E+01 - - -
3462 4.502E+J1 - - - -
9.31 - ©@e347E+01 - - -
1055 - 4.516E+01 - - -
11.71 5.080E+01 - - - -
11.73 - 4.566E+01 - - -

24
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XsSYMBOL

1.93
2.17
2.72
2485
3.77
4.55
653
10.21
12.06
13.90
15.74%
1758

2S 2P (3P) = 2S 2P(1lP)

5
ROB3
Ea «5413

1.699€E+00

1.373E+00
1.101E+00

6.118E-C1
3.136E~01
24524E-01
IOQZQE-OI
1.,601E-01
1.320€E-01

C III

uctL
E= e 546

2.199E+00
1.676E+00

1.100E+00

COLLISION STRENGTH

.40

.10 ¢

.80t

.50+

20 ¢

.90 ¢+

.60 ¢+

.30

.00

C III
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T

T

T 1 T Trrr
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XeSYMBOL

1.37
1.42
2.83
3.47
3.99
b.26
565
5.81
8s47
11.29
14.11
16.93
19.76
22,58
25.40

C
2S 2P(1P)

5
R0OBB
E= «355

1.310€E+01
1.596E+01

1.820E+01
2.006E+01

2.275E+01
2.474E+01
2.648E+01
2.784E+01
2.8399E+01
3.001E+01
3.092E+Q1

ITI
- 2pP2(1D)

3
uct
E= 0428

1.664E+01

2.016E+01

20

NUSSBAUMER

E=  ,396

1.670£+01

2.400E+01

COLLISION STRENGTH

35.

30.

25.

20 .

15.

10.

C III
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XeSYNBOL

1.00
1.01
1.13
le24
1028
1.31
1.35
1.39
1+50
l.b6
1.69
1.78
2400
2.03
2436
2.70
2484
3.00
3.04
3.15
3,38
3.71
3.72
4.00
4419
5.00
5427
557
6.00
6.74
6.75
6.81
7.00
Tebl
8,00
9.00
9.85
10.00
10.11
10.13
10.21
11.20
13.09
13.48
13.50
13.61
15.00
17.41
18.91
20,00
20.23
23,14
26097
27.01
27.22
29.14
30.76
40,00
40.89
41.23
54436
60.00
66041
72.26
80.00
96,06
100,00
127.70
169.76
225467
300.00

Cfv
152 25 - 152 2¢

4
MANN
E= .,588

9.331E+020

9.752E+00

1.027€+01

1.089€6+01

1.161€401

l.264%E+01

1.340E+01

leb44E¢Q]

1.555E401

1.674E+01

14797E¢01

1.922E+01

2.050E+01
2.177E+01

24.304€+01

24430E+01
2.555E+01

2.678E+01
2.799E+01
2.919€+01
3.037€+01

5
RIBB
Ee 4592

8.850E+00

9.330E+00

9.810E+00

1.016€+01
1.054E+01
1.089E+01

1.121E¢01
1.,153€+01

l.417E+01

14554E+01

1.668E+01

1.962E+01

11
GLAHA
Es  .58Y

1.100€+01

1.150€+01

1.200£+01

1.300E+01

1+ 370E+01

1.430E+01

[ IR T R T R O I I B B I |

13
CALLAWAY
E= ,593

(I I O A

1.,137€+01

1.300E+01

1l.476E+01

1.622E+01

1.733€+01

1.884E+01

1.987E¢01

18
CRANDALL
Es 4588

84.820E+00

8.,880E+00
9.000E+00
9.,150E+00
9.280E+00

8.500E+00
9.780E+00

1.051E+01

1.225E401

1.258E£¢01

1.922E+01

24232E+01

1.521E+01

2¢841E+01

19
KIN
E= 4594

1.409E+01

1.487E+01

1+.551E+01

1.607€+01
1.656E¢01

1.699€+01

1.865E+01

1.980E¢01

24258E+01

24419€E+01

2¢533E+01
2.622E+01

22
HENRY
E= 529

9.300E+00

1.050E+01

1.170E+01

1+350E+401

1.520E+01

1.660£+01

2+010E+01
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0¢

L J
X+ SYMBOL

1.00
1.02
1.05
l.11
1.26
1.47
l.64
1.68
2.31
2.94%
3.07
3.57
bel4
9.22
12.28
30,70
61440
122.80
245.€0

2521(13)

6
NAKAZAKI
E= 1.200

4.710E+00

5.820E+00

6+.900E+00
T.670E+00
B8.240E+00
1.022E+01
1.173E+401
1.323E+01
1.6472E+01

N IV
- 2S5 2P(1P)

16 17
OSTERBRACK NRMONDE
E= 1.133 E= 1,191

5.J80E+00 -

- 5.078E+00

5.180E+00 -

- 5.072E+00

- 5.321E+00

5.710E+00 -

- 5.581E+00

- 54299E+00

- 5,916E+00

- Te472E+00

COLLISION STRENGTH

16.
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L€

Xe SYMBOL

2.04
2445
2453
2.74
2+85
3.26
4.05
4.49
5071
6493

N TV

232 - 25 2P (3P)

16 17
OSTERBRICK 7IRMONDE
E= «459 E= 613

- 4,625E-01

- 4,523E-01

3.880&-01 -
3.,820E-01 -

- 4,424E-01

- 44241E-01

3.400E£-01 -

- 3.706E-01

- 3,160E-01

- 24673E-01

COLLISION STRENGTH

.500

. 250

232

N IV
2S 2P (3P)

450 ¢+

400 {

.350 ¢+

300 ¢+

T

T
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XeSYMBOL

1.00
1.01
1.13
l.20
l.24
1.36
1l.39
le42
1.54
1.55
1.68
1.99
2.36
2.73
2.79
3.07
3.31
3.92
4.65
5,00
5.21
5445
5.50
6.00
6452
7.00
Te73
8.00
8.18
8.20
9,00
9.15
10.00
10.85
10.91
12.85
15.00
15.23
18.04
20.00
21.37
21.82
25432
30.00
40.00
60.00
80.00
100.00

N

v

152 25 = 152 2°P

1
MANN
E= L735

6.869E+00
7.003E¢00

T«156E+00

7.330E+00
7.526E+00
T.746E+00

7.988E+00

8.258E+00
8.554E+00
8.877E+00

9.225E+00
9.597E+00

9.993E+00

1.041E+01
1.085E+01
1.130€+01

1.177E+01
1.225E+01

1.274E+01

1.323E+01
1.373E+01

18
CRANDALL
E= «735

7.070E+00
6.8985000
7.16;E¢00
7.428E000
7.038E*00

7.120E+00
7.280E+00

19
KIM
E= o T42

9.724E+00

lsu23E+01
1.066E+01

1.102E¢01

le134E+01

1.163E+01

1.271E+01

le347E+01

l.530E+01
1.635€+01
1.710€+01
l.767E+01

21
FLAOWER
E= «732

8.050E+00

9.9 40E+00

22
HENRY
E= 4733

6.900E+00

9.650E+00

1.016E+01
1.178E+01
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123

J III

252 2P2(3P) - 252 2P2(1D)

X« SYMBOL

1.01
1.04
1.19
1.39
1.49
1.59
1.79
1.99
2.20
239
3.18
3.26
3.98
4.81
7.11
7.96
10.50
11.94
15.51
20.03
22.91
30.05
33.85
40.06
50.00

1
MA NN
E= «183

4.083E+00

4,005E+00

3.891E+0C0

3.719E+00

3.469E+00
3.117E+00

2.651E+00
2.091c+00
1.504c+00

9.765E-01

5.743E-01

8
uctL
E= «200

1.,288%+00

844 005-01

5.308E-01

12
PINDZOLA
E= 185

2.509E+00
2.520E+00
2.524E+00

2.540E+00

2.560E+00
2.530E+00

2+580E+00
2+593E+00

2.646E4+00

2.514E+00

2. 183E+00

COLL1ISION STRENGTH

10
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Xe SYMBOL

l1.01
1e49
2.20
3.26
4.81
7.11
10.50
11.07
15.51
16.61
22415
22.91
33.85
50.00

13

8
uctL
E= «361

1.910€-01

14173E-01
7.619E-02

0 III
252 2P2(3P) - 252 2pP2(15)

1
MA NN
E= ¢392

6879E-01
6¢545E-01
6.068 E‘ol
5.407€-01
4.535E-01
3,4096E-01
2.418€E-01

1.481E-01

8.075€-02
4.018E-02
1.896FE=-02

COLLISION STRENGTH

I11

O
282 2PZ2(3P) - 2S2 2P2<(1S)
0

10

T

T llllll] T i

T T rrry
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9€

252 2P2(1D)

XeSYMBOL

1.01
1.49
2.20
3.26
4.81
7.11
10.50
15451
22491
2477
33.85
37.15
49,53
50.00

8
uctL
E= «162

3.815E-01

4.068E-01
44221E-01

0 III
- 2852 2P2(15)

1
MA NN
E=  .209

3,673E-01
306695‘01
3.661E-01
3.651£-01
3,657E-01
3.708E-01
3.841E-01
4,091E-01
444 E6E-01

4.935E-01

5¢443E-01

COLLISION STRENGTH

O IIlI
2S2 2Pz2<C1D) - 2S2 2P2<(1S)

1.00 T

N —
O % +

0.90¢
0.80¢ i
0.70 ¢ ]
0.60¢ ]
0.50¢+ _
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XeSYMBOL

1.15
2402
2.18
2.89
3.26
4435

252 2P2(1D) - 2S5 2P3(1P)

8
uctL
E= 1.838

4.261E+00

5.522€E+00
5.977E+00

g III

17
OR MONDE
E= 1.732

2.380E+00
3.610E+00

4.460E+00

COLLISION STRENGTH

7.

.00

O
2S2 2P2<1D)

00

ITI
- 2S5 ZP3(1P

.00 ¢+

.00 ¢+

.00 ¢+
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252 2P2(3P) ~ 2S5 2P3(53)

®
Xe SYMBOL

1.00
1.01
1.49
2420
3.26
4.81
7.11
8+81
10.50
13.21
15.51
17.62
22,91
33.85
50.00

8
uctL
E= +45%

4.,216E-01

3.,044E-01

2.285E-01

8
uclL
E= «549

1.3¢0E+00

1
MANN
Es «e548

1.176E+00
1.076E+00
9, 5135-01
8,071€-01
6.530E-01
5.002E-01

3.,578E-01

24353E-01
1.4156-01
7.872E-02
4.136E-02

COLLISION STRENGTH

2S2 Z2PZ(3P) -
.40

1
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.00

.80

.60
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.00

O III
2S ZP3(58)
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X.SYVBAL

1.01
1.49
2.20
3.26
3.59
4.81
5438
7.11
7.17
10.50
15.51
22491
33.85
50.00

252 2P2(3P)

8
uctL
E= 1,115

1.2339€+01
1l.475E+01

1.506E+01

0 IIT

1
MA NN
E= 1.092

9.013E+00
1.036E+01
1.186E+401
1.359E+01

1.552E+01

1.763E+01

1.G87E+01
2.217F+01
2.450E+01
2.583E+01
2+913E+01

- 25 2P3(3D)

COLLISION STRENGTH

2S2 ZPZ2(3P)

O III

2S 2P3(3D)
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XeSYMBOL

1.01
1.49
2.20
3.04
3.26
4.56
4.81
6.08
7.11
10.50
15.51
22.91
33.85
50.00

252 2pP2(3P)

8
uct
E= 1.315

1.146E+01
1.352E+01

1.396E+01

0 III

1
MA NN
E= 1.296

6«960E+00
8.451E+09
1.006E+01

1,182E+01

1.,374€+01

1.578E+01
1.,790E+01
2.004E+01
2,220€+401
24434E+401
2.666E401

- 2S5 2P3(3P)

COLLISION STRENGTH

O III
2S2 2P2(3P) -

2S 2ZP3(3P)
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XeSYMBOL

1.01
1.03
1.06
l1.11
1.25
1.49
1.53
1.65
2.10
2.20
2.37
2.78
3.16
3.26
4.21
4.81
7Te1l
10.50
15.51
22.91
33.85
50.00

J III

252 2P2(3P) - 25 2P3(35)

1
MANN
E=z 1.794

4.076E+00

5.560E+00

7.127€+00

8.801E+00

1.056E+01
1.238E+01
1.422E+01
1.605E+401
1.788E+01
1.969E+01
2.143€E+01

8
uctL
E= 1.900

5:.680E+00

74374E+00

8.012E+00

17
ORMONDE
E= 1.796

4.330E+00
5.010E+00
5.270E+00
5.890E+00

6.920E+00
3.260E+00

7.280E+00
1.020€E+01

COLLISION STRENGTH
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ey

X SYMBOL

1.01
1.49
2.18
2.20
3.26
4435
4,81
7.11
1050
15.51
22.91
33.85
50.00

252 2P2(3P)

8
uctL
E=x 1.338

2+854E-01

1.970€-01
1.413€-01

0 II1I

1
MA NN
E= 1.703

5701E-01
4+348E-01
3.,163E-01
2.183E-01

1.404E-01
8.343E-02
4.643E-02
2.500E=-02
1.3€1E-02
7.897€e-03
5.170E~-03

- 25 2P3(1D)

COLLISION STRENGTH

10

10

10

0 I11
2S2 2P2(3P) - 2S 2P3(1D)
0
;
_3—
10 10 10

[«

D+



€y

®
X« SYM3OL

1.01
1.49
1.96
2.20
2494
3425
3.93
4.81
7+11
10.50
15.51
22.91
33,85
50,00

)
UctL
E= 2.038

1.179€-01

7.927E-02

5.647E-02

g ITI
252 2P2(3P) - 25 2P3(1P)

1
MA NN
E= 1.916

2.562€E-01
1.,884E-01

1.317€-01

8.7C3F=02

5.353E-02
3,089€-02
1.,662E-02
8.3953E-N3
5.055E-03
3.185€E-03
2¢341E-03

COLLISION STRENGTH

10

10

10

2S2 Z2PZ2(3P)Y - 2S ZP3(1P)
0
B J
e E
i |
-3
10 10 ! 10
X

O III

00 —
D+
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XeSYMBOL

1.01
1.27
1.€0
2.01
2453
3.01
3.19
4,01
4031
502
5.04
6.02
6635
6446
7.02
7.99
8.03
8.62
9.03
10.03
10.05
12.65
13,38
15.91
16.72
20.02
20.06
23461
25.19
26475
31.70
33444
39.89
50.19
63,16
66.88
79.47
100.00
100,32

252 2P ~ 25 2P2(4P)

1
MANN
E= o651

1.217€+00
1.167€+00
1.110E+00
1.044E+20
9.707E-01

8.898E-01
8.029E-01

7.110€E-01

6.162€-01

5.208E~-01

4,283€-01
3.418€-01

2.645E-01

1,988E~01

1.453€-01
1.037€-91
7+249E-02
44984E-~02
3.380E-02

2.266E-02
1.505€-02

0 1v

5
k088
E= 4598

8.970E-01
84240E-01
7.640€-01

7.060€-01

6.516E-01
6.01;E-01
5.5585-01
5.110€-01
3.9655-01
3.09;E-01

2.470€E~01
2.010€E-01

1.660E~01
1.190€-01

3.7€6E-02

1.827€-02

21
FLOWER
Es 4650

7.410E~01

5.340E-01

4.810E-01

COLLISION STRENGTH

.40

0 IV
232 2P - 25 2PZ(4P)

T T LN S B B B B | T T T v 1T 1r17v

— (Y e
NP +




+>N=w— T

—~ O PO TP

T4t o

J il
o Q
(& (@
(X5 wn I mM N

HLION3HLS NOISITI03

T T 1 1T 17717

10

| S S W W

HLION3YLS NOISITI0J

55



9%

[ ]
Xe SYMBOL

1.01
le2?
1.60
1.87
2.01
2.29
2+53
2.70
3.12
3.19
3.95
%.01
5.04
65e35
7.99
10.05
12465
15491
20.02
25.19
31.70
39.83
50.19
63.16
747
100.00

0

v

2S 2P(3P) - 2P2(3P)

X
MANN
E= 1.1993

1.381E+01
1.437E+01
1502E+01

1,578E+01

1.666E+01

1.765E+31

1.975E+21
1.996E+01
2¢126E401
2.266E+01
2+ 412E4J1
2e555E+401
2+721E4)1
2.881E+01
3.043E+D1
3,206E+401
3.369E+01
3.531E+01
3.691E401
3.851E+01
§.009E+)1

14
qus
E= 1.203

1.401E+01
1e440E+01

1,480€E+01
1.513E+01

1e544E+01

COLLISION STRENGTH

G

2S 2P(3P) - 2PZ2{(3P)

45-0 4

T T T Ty

100 S S B T S A A W | L1110
10 o 10 10
X



LS

L]
Xe SYMBOL

1.00
1,02
1.34
1.3%
1.50
1.70
1.78
2.00
2.04
2.38
2.72
3,00
3.15
3,40
4.00
419
4.53
5.00
5.57
5.bb
6.G0O
6+79
7.00
Te4l
7493
8400
9,00
9.06
9485
10.00
10.19
11.32
13.09
15.00
17.41
20.00
22465
23.14
3076
33.97
©0.00
40.89
45429
54.36
56462
60.00
67.9%
72.26
79.26
80.00
96406
100,00
127.70
169476
225467
300.00

ove:

1s2 23 - 152 2P

4
MANN
E= 882

5.222E+00
5¢371€E+00

5.558E+00

5.786E¢00

6+064E+00

64393E+00

6. T77€+00

7.211€E+00

T+694E+00

8.217E+00

8.774E¢00

9.354E+00
9.949E+00

1,055€E+01

1.116E+01

1.176E+01

1,235€E+01

1.294€+01
1.351E+01
1.408E¢01
1.464E+01

H
R0OB8
Ea «883

5.1264E+00

5.284€+00

5.446E+00

5.586E+00
5.6 9BE+00
5.819€+00

6.070E+00

6.433E+00

5.7%51E+00

7.030£+00

7.308€E+00

7.511E+00

7.720E400
T7.917E+00

9.291E+00

1.016E+01

1,076E+01
1.,126¢E+01
1.163E+01

1.197€+01

11
3LAHA
Es ,882

5.750E+00

5.900E+00

5.000£E+00

54400E+00
6.650E+00

7.000€+00

19
KI%
Es= «889

T.146E+00

7+506E+00

7.806E+00

8.064E+00
8.290€+00

Be491E+00

9.258E+00

3.796E+00

1.108E+01

1.183€+01
1,235E+01
1.276E+01

COLLISION STRENGTH

13.

0 VI

1S2 2§ -

1Sz 2P

T T

71 T 177 I

Or— N o
Xwnwp o0




89

NE VII
2S2 — 2SS 2P (3P)
0
NE VII 10 E T 1 T T T llll T T T T Il[’: 8 n
282 - 2S5 2°P(3pP) T C 516 H
— i :
X+ SYMBOL 8 16 % ]
. ucL NS TERBRNCK N
E= le0l4 E= «783 m 10 E. 4
— - .
_ 2 ! ]
1.09 2.050E-01 - - J
1.‘05 10800E'01 - Z i b
2453 - 1.270E-01 S . ]
2.54 1.520E-01 - — -2
3,55 - 1.190E-01 v 10 T E :
3.62 1.300E-01 - — - ]
6439 - 1.000E-01 1 - ]
36.24  1.769E-02 - ] i ]
72.‘09 6.3‘00E-O3 - C) ]
O L
10—3 ‘
0
10 10 1 10 2



64

X.SYMBOL

1.00
1.09
l1.27
1.53
1.81
l1.88
2eT4
3.76
5.65
7.52
18,13
18.60
36.25
37.60
75420
150,40

252(15S)

6
NAKAZAKI
E=x 14950

2.190€E+00

243505400

2.650E+00
2.880E+00
3.070E+00

3.790E+00
4.380E+00
4+980E+0)
5.570E+00

NE VII

- 2S5 2°P(1P)

8
uct
Ex 2,027

1.910E+00

1.,970£+00

3.550F+00

4.190FE+090

16

JSTERBRACK

E= 1.825

2.910E+00

2.940E+00

3.050E+00

COLLISION STRENGTH

.00

.00

NE
2S2C(1S) -

VII
2S Z2PC1IP)

T

T T T T T

T T T T T

1L 1. 11

10

10

NN
ID«w




09

.
X«SYMBOL

1.00
1.01
1017
1.20
1.23
1.37
1.50
1.54
1.58
1.84
1,68
2.13
2,47
2457
2474
2.87
3.33
3,87
4,07
4,49
5414
5,22
6406
6484
7.03
7.71
Bel7
9,48

10.28
11.01
11.97
12.78
12.85
14484
15.38
15.42
17.23
17.99
20.00
20456
23,13
25.64
25.70
40.00
100.00

4
MANN
E= 1.189

3.333E+00
3.369E+00

3,409€+00

3.6455€E+00
3.,507E+00

3.563E¢00
3.623E+00

3.701E+00
3.781E+00
3.870E+00

3.967€E+00

4+073E+00
4,137€+00

4.310E+02

4.442E+00
4.582E+00

4.729E+00

4.884E+00

5.045E+00

5.211E+00

5.383E+00

NE VIII
25 - 2P

5
2088
E= 1,158

3.280E+00

3.350€+00

34430E+00

3.560E+00

3,990€+00

4+340E+00

4.620E+00

4«850E+00

5.050E+00
5.230E+00

5¢390E+00
54530E+00

5.660E+00

10
PEEK
Ea 1.189

3.265€+00
3,267E+00

3.317€+00

3.374E+00

3.440E+00

3.610E¢00

3.835E+00

4. 120E+00

4.661E+00

5.312E+00

5.,208€¢00
7.310E+00

22
HENRY
E= 1,170

3.340E+00

3.590E+00

4.230€+00

4.560€+00

4.860E+00

5.600E+00

COLLISION STRENGTH

NE VIII
2S - 2P

L1 11 1 1 TES T T N U

o ! 10

4 o
5 A
10 1
22 3
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252 2P5(2P) - 2S1 2pP6(2S)

X.SYMBOL

1.01
1l.10
1.27
1.60
2.00
2.01
2.53
3.19
4.01
5.00
5.04
6.35
7.99
10,00
10.05
12.69
15.91
20.00
20,02
25.19
31.70
39.89
50.00
50,19
63,156
7947
100.00

3
rR(O83
Es 3,259

7.350E-01

1,919E+00

24921E+00
3.569£+00
4.196E+00

5.011E+02

5.622E+00

LY

4
MA NN
E= 3,259

1.758E+00

1.85%€+00
1.970€+00

2.095E+09
2.236E+00
2.3G90E+00

«558E+400
2.738E+09
2.929E+00
3.130E+00
34328E+00
3.553€+00
3.773E400
3.995€+00
4.220E+00
4.,445€+00
4.670E+00

4.8G4E+00
5¢117E+00
5.338E+00
5.557E+00

COLLISION STRENGTH

232 2P5(2P) -

6.00

AL V

2351

5.00

4.00

3.00

Z2.00

1.00

0.00

T

LENRNER S R B B |

[ S R |

1 1 1.1

10

10

10

ZPE(Z2S)

-1 T —r 1

& w
o a
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252 2P4{(3P)

XeSYMBOL

1.01
1.10
1.27
1.50
1.60
2.00
2.01
2453
3.01
3.19
4,01
4.51
5.00
5.04
635
7.99
10.00
10,05
12.65
15.91
20.02
25419
31.70
39.89
5000
50.19
63,16
79.47
100.00

5
ROBB
E=x 2,945

5.640E+00

6.569E+00

7.034E+00

AL VI

- 2S1 2P5(3P)

3
R0BA
E= 2.945

2+169E+00

5.5 E0E+00

B.471E+00

1.030E+01

1.428E+01

1.594E+01

4.
MANN
E=x 2,937

5¢593E+00

5.807E+00

6.062E+00
6e359E+00
5.700E+00
7.086E+00
7.514E+00

T7.984E+00
83.490E+00
9.029E+00

9.596E+00
1.013E+01
1.079E+01
1.141E+01
1. 204E+01
1.267E+01
1. 330E+01

1.392€E+01
1.455E+01
1.517E+01
1.579E+01

COLLISION STRENGTH

AL VI
2S72 ZP4(3P) - 2S1 ZP5(3P)
16.0 — —
3 0
4 o
14.01 ] 54
12.0¢+ :
10.01 |
8.0+ _
6.0¢ ]
4.0} ]
2.0¢ {
0.0 1 IR T T DT T T A ! T S B T
10 © 10 ! 10 2
X



£9

X.SYM3OL

1.01
1,07
1627
1.60
2.01
2.30
2453
3.19
3.83
4,01
5.04
6.35
7.99
10.05
12.65
15.91
20602
25419
31.70
39.89
50.19
63.16
79447
100.00

SI IV

3s - 3P

21
FLOWJER
E= .652

1.695E+01

1.834E+01

2.0G4E+01

4
MA NN
E= 0652

1.668E+01

1.762E+01
1.8371E+01
1.997F+01

2.140E+N1
2.300F+01
2.675€401
2+66AKE+01
2.8€92+401
3.,083E+01
3.305E+01
3,533E+01
3.766E+401
4,003E+01
44242E+01
4,482€E+01
4.7 24E+01
4,365E+01
5.207€+01
5.443E+01
5.690E+01

COLLISION STRENGTH

10.0

1

] J . |

10




79

[ ]
XeSYMBOL

1.01
l1.34
1.78
2437
2.88
3.15
4.19
557
7.41
9.85
12.91
13.09
17.30
17.41
23.14
30,76
40.89
54.36
72426
96.06
127.70
169.76
225467
300.00

SI XIT

2S - 2P

21
FLOWER
Ea 1.735

1.790E+00

2.290E+00

24440E+00

4
MA NN
E= 1.800

1.629E+00
1.658E+00
1.694E+00
1.,741€400
1.8C0E+09
1.872€E+00
1+959F+00
2.061E+00
2.177E+00

2+308E+00
24452E+00
2.605E+00
2+766E+0N
2+931E+400
3.099E+00
3.2656E+00
3.432E+00
3.5G95E+00
3.757€+00
3.914E+00
4.067E+00

COLLISION STRENGTH

3.50

3.00

2.50

2.00

1.50

I | 1 ' [ U T B |

10

10 ! 10



49

XeSYMBOL

l1.01
1.36
1.84
2647
3.33
3.69
4,49
6.Cb
7439
8417
11.01
11.08
14.84
20,00

352 3P - 35 3pP2(e4P)

1
MANN
E= o654

2.046E+00
1.761E+0
1.463E+00
1.176E+00
9.197E-01

T.067E-01
5:341E-01
3.930E-01
2.775€-01
1.871E-01
10215E‘01

S Iv

uctL
E= e541

6.221E-01

3.532E=-01

243105~01

COLLISION STRENGTH

S IV

3SZ2 3P - 38 3P2{4P)

.40 —— T
.00 |
.60 .
.20 ]
.80 _
.40 :
.OO L 4 I | 1 s Lo

10 10 10

X

0 »—
O+



99

XoSYMBOL

1.01
1.36
1.84
2.43
2047
3.33
4449
4.86
6.06
7.29
817
11.01
14.84
20,00

1
MANN
E= .852

5.603E+00
5.490E+00
5.463E£+00

5.547E+00
5.746E+00
6.044E+00

6+.419E+00

6.853E+00
7.336€E+00
7.859E+00
8.413E+00

S IV
352 3P - 3§ 3P2(2D)

uctL
E= «823

7.905E+00
8.827E+00

9.78B8E+00

COLLISION STRENGTH

10.

S 1V
352 3P - 3S 3P2(2D)
o "?6 o IIYO

0 r—
D+



L9

XeSYMBOL

1.01
1.36
l1.82
1.84
2447
3,33
3. 64
4,49
547
606
8.17
11.01
l4.84
20,00

352 3P - 35 3pP2(2S)

1
MANN
E= 1.120

2.978E+00
3,283E+00
3.652E+00
4.068E+00
4.533E+30

5.039E+00

5.573E+00
6.142€+00
6.,727E+00
7.324E+00
7.933E+00

S Iv

5
uctL
E= 1.098

3.394E+00

4.283E+00

4.911E+00

COLLISION STRENGTH

.00

.00

.00

.00

.00

.00

.00

3S2 3P

S IV

- 3S 3PZ(2S)

T T

T 1 T 1117

. 1 ) I T W |

T 1 LR A G D §

10

10

0
D+




89

XeSYMBOL

1.01
1.36
1.58
1.84%
2047
3.16
3.33
4449
4¢74
6.06
817
11.01
14.84%
20.00

352 3P - 35S 3pP2(2P)

1
MANN
E= 1.216

1.657E+01
1.,904E+01

2.,198E+01
2.539E+401

2.925E+01
3.348E+01

3.802E+01
4.277E+01
4.766E+01
5.261E+01
5.761E+01

S IV

uct
E= 1.265

2.442E+01

3.3€4E+01

3.916E+01

COLLISION STRENGTH

70.

10.

S IV

382 3P - 3S 3PZ(ZP)

T LN B B SR R B | T T T 1 11757

[ A IR | 3 SR W W T W W |

1o ! 10

00 »—
D+
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X+ SYMBOL

1.00
1.01
1.27
1.60
2.01
2453
3.19
4.01
5.04
6.35
737
7.99
10.05
12.65
15.91
20,02
20.11
25.19
31,70
32.86
39.89
50.19
63.16
79.47
96457
100.00
159.30
287.72
415415

252 = 2S5 2pP(3pP)

1
MANN
E= 2,173

2.939E-02
2.908E=02
2.866E~02
2.818E-02
2.758E=02
2+685E-02
2.595€E-02
2.487€E-02
2+.356E-02
2+205E-02
2,031€E-02
108376‘02
1.627€-02
1.407E-02

1.186E-02

9.738E-03

7.789€-03
6.077E-03
4.635E-03
3.470E-03

24561E-03

AR XV

15
SAMPSON
Es 2,543

2.854E-02

2.516E~-02

l.844E-02

1.487€E-02

9.697E-03
849 77E-03
809206“03
9.105€£-03

COLLISION STRENGTH

-030

025+

020 ¢+

015 ¢+

010 ¢

005 ¢+

.000

AR XV

237

2S ZP(3P)

T

1

T T 1oy

L1y

L

T

T

T

TITTT

111

T

1

T T T T IrT

1 |

10

0

10

1

X

10 Z

10




0L

X. SYMBOL

1.01
1.27
1.60
2.00
2.01
2453
3.19
4.01
4667
5.C0
504
6.35
7.99
8.00
10.00
10.05
11.41
12.65
15.91
16.00
18.35
20.00
20.02
25.19
31.70
39.89
50.19
53.06
63.16
79447
87.76
100.00
157.17
226457

252 -

6.679E-01
64790E-01
6.925E-01

7.088E-01
T7.284E-01
7.516E-01
T7.786E-01

8.100E~01
8.458€-01
8.860E-01

9.304E-01

9.786E-01
1.030E+00

1.084E+00
1.141E+00
1.199E+00
1.257€E+00
1.316E+00

1.375E+00
1.434E+00

1.492E+00

AR XV
28 2pr(1P)

9
YOUNGER
E= 4,122

6.5640E-01

7.500€-01

8.260E-01
8.680E~01

9.660E-01
1.020E+00

15
SAMPSON
E= 4,668

9.234E-01

9.688E-01

1.075E+00

1.363E+00

1.498E+00

1.659E+00
1. 753E+00

COLLISION STRENGTH

2.00

2352 -

AR XV

2S ZPC1P)

1.50¢

1.00¢

0.50

T T v T 1111}

1 R

T T T 1T 1011 ]

1 RN EEEE |

T

T T Y17r1T

11 1 128

10

10

10

10

N O -

W+



VA

X.SYMBOL

l.01
1434
136
1.78
2.00
2437
3.00
3.15
4.19
5057
6.00
7.4l
9.85
13.09
17.41
23.14
23.39
30.32
30.76
40.89
50.24%
54436
72426
96.06
127.70
169.76
225467
300.00

AR XVI

152 2§ - 152 2¢p

4
MANN
Es 26480

9.680E-01
9.82‘0E-01

1.002E+00
1.027£+00

1.059€+00
1.098E+00
1.145E+00
1.201€+00
1.266E+00
1.,340E+00
1.421E+00
1.509E+00

1.602E+00
1.698E+00

1.735€E+00
1.893E+00
1.991E+00
2,087E+00
2.181E+00
2.,273E+00
2.362E+00

22
HE NRY
E= 2.309

9.800E-01
1.020E+00

1.060E+00

1.1¢€0E+09

1.330E+00
1.410€+00

1.590E+00

COLLISION STRENGTH

.00

AR XVI
152 28 -

152 2P

T

T

T 1 T I TT11T

T ﬁf"'*'_r/*z

L S U |

10

4 o
2 3




A

X SYMBOL

1.00
1.05
2.00
2e 54
3.72
4.00
8.00
16.00

CA X
3S - 3P
11 21
BLAHA FLCWER
E= 1.618 E= 1.610
7+340E+00 -
- h+820E+00
7.770E+00 -
- 7.190E+00
- 7.280E+00
8+510E+00 -
9.650E+09 -
1.110E+01 -

COLLISION STRENGTH

12.

1 1 111 111

10



€L

[
X.SYMBOL

1.00
1.08
1.50
l.58
2,00
4.00
800

CA X
s - 3D
11 21
BLAHA FLOWER
E= 3,803 E= 3,800
7.510E-01 -

- 7.000E-01
7.820E-01 -

- 7.000E-01
8.050E-01 -
84540E-01 -
8+800E-01 -

COLLISION STRENGTH

-900

-850 ¢+

.800 ¢+

. 150

650 ¢+

.600

- 700 t2

10




174

L
XeSYMBOL

1. 00
1.87
2.00
274
4.00
8.00
16.00

20.
CA X -
3P - 3D =
O 18.
prd
1 21 &
BLAHA FL CWER — 16
E= 24185 Ex 2.190 %) '
e
1.190E+01 - O 14
- 1.100E+01 — '
1.280E+01 - 2
- 1.175€E+01 —
1.430E+01 - 1] 12
1.,640E+01 - 1 '
1.950E+401 - O
O
10.

) D |

10




L]
X« SYMBOL

1.01
l1.27
1.60
2.00
2.01
2.53
3.19
4.01
5.00
5.04
6435
7.99
8.00
10.00
10.05
12.65
15.91
16.00
20.00
20402
25.13
31.70
39.89
50.19
653.16
79447

« 100400
o

3s2 -

1
MANN
E= 3,207

2.784E+00
2.835€E+00
2+893E+00
2.966E+00
3.053E+00
3.155E+00
3.274E+00

3.410E+00
3.563E+00
3.735E+00

3.922E+00
4.126E+00
4.343E+00

4,572E+00
4,811E400
5.057€E+00
5¢309E+00
5¢564€+00
5.822E+00
6.080E+00
6+338E+00

FE XV
3S 3P(1P)

9
YOUNGER
E= 3,207

2.920E+00

3.,350E+00

3.670E+00
3.840E+00

4+.310E+00
4.510E+00

21
FLOWER
E= 3,073

3.330€+00

COLLISION STRENGTH

-00

.00

.00

.00

.00

.00

FE XV
382 - 3S 3PC1IP)

T

1

T ] t LBRBLIRN]

S T B S U A i |

Y T 7T T

0

10

10
X

— D —
NN+




9L

L]
X+ SYMBOL

FE XVI

2P6 35 - 2P6 3P

4
MANN
Es 2.653

3.541E+00

3.596E+00
3.661E+00

3.744E+00
3.84;E*00
3.9655000
4.11;5000

4.282E+00

4.475E+00

4.695E+00
4.937E+00

5.202E+00

5.485E+00
5.785E+00
6.096E+00
6+415E+¢00
6.740E+00

7.068E+00

7+397E+00

7.726E+00
8.052E+00

11
BL AHA
Ex 2,653

3.710E+00

3.880E+00

4+200E+00

4.6 TOE+00

5.410E+00

19
<IM
E= 2,667

4. 051€+00

4.285E+00
4,480€+00

4.648E+00
44 796E+00

4.926E+00

5.426E+00

5.777E+00

6.615E+00

7.102€E+00
7.44T7E+00

7. 714E400

21
FLOWER
Exs 24640

3.630E+00

3.670E+00

3.650E+00

COLLISION STRENGTH

.00

FE XVI

ZP6 3S

ZP6

3P

T T T T T 17T
R T

T

T T TTIT]

L1

LIS S o e

Lt 1 111

10

N = 2

— — N

NXwo




LL

X.SYMBOL

1.00
1.01
1.06
1.30
1.50
167
2.00
2.14
275
3.53
4400
4.53
5.81
Tebb
8.00
9.59
12.31
15461
20429
26,006
33.46
42497
595417
70,85
90 .97
116482
150,00

fE XV1

2p6 35 - 2P6 3D

4
ANN
E= 60172

3,013E-01
3.,047£-01
3,087E-01

3.132€-01
3.179€-01
3,231E-01

3.284E-01
1,337€-01
3,388€-01

3.436€-01
3,480E-01
3,518€-01
3,550€~01
3.574E-01
3.589€E-01
3,597€-01
3,593E-01
1,592E-01
3,580€~01
3,565E-01
3.5¢5E-01

7
A NN
Ea 0.000

3.,493E-01
3,532€-01
3,572E-01

3,614€-01
3.653E-01
346 G0E~-01

3,7 21E-01
3,746E~0L
1,763E-01

3,773E-01
3,776E-01
3,773E-01
3,765€6-01
3,752€-01
3,7 36E-01
3,715€=01
3009«5"01
3,667E-01
1,640€E-01
3.612E-01
3,582€6-01

11
3LAHA
Ee 50172

3,520€-01

1,580E-01
3,630€E-01

307«05’01

3,790E-01

" L L [ .

21
FLOWER
Es 60150

3,200€-01
1,200€-01

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

COLLISION STRENGTH

400

.380

.360

.340

320 g2

300¥
10 0

FE XVI
>pg 3S - 2P

10

10

10

N

[ e Iad
NweoO




74

XeSYMBOL

1.00
1.01
1.23
1.25
1.50
1.81
2.00
2.20
2,68
3.00
3.26
3.96
4.81
5485
7.11
Beb4
10.50
12.76
15.51
18.85
22491
27.85
33.85
9l.14
50,00

FE XVI

2P6 3S - 2P6 4§

11
BLAHA
E= 17.02

10180E‘°1
1.190£-01

1.190E-01

1.210€e-01

1.210E-01

7
MA NN
E= 0,000

1.153E-01
1.163E-01

1.171E-01
1.178E-01

1.183€-01
1.187€E-01

1.189€-01
10189E‘01
1.,188€E-01
1.186E~01
1.184E-01
1.180E-01
1.176E-~01
1.173€-01
1.169€-01
14165E~01
l.161E~01
1.158E~-01
1.1556~01
1,152E-01
1¢149E-01

4
MANN
E= 17.02

1.011E~01
1,031E-01

1.051E~01
1.070€-01

1.087€-01

" 1.103E-01

1.115E-01
1.126€-01
1.133€-01
1.139€-01
1.144E-01
1l.146E-01
1.148E-01
1.149E-01
1.149E-01
1.148E-01
1.147€-01
1.146E-01
1.145€E-01
1,144E-01
1¢143€-01

COLLISION STRENGTH

FE XVI
ZP6 3S -

ZP6 48

~130 ™ T T T T T T T T LUN S B o |
.MO;H/kH
110 ¢
100 L I [ e . 1 I S S U SN O U
10 10 10
X

— -~ bh
“w e 0



6L

X+SYMBOL

1.00
1.01
1.23
1.25
1.50
l.81
2.00
2.20
2.68
3.00
3.26
3.96
4.81
5485
7.11
Beb4
10.50
12.76
15.51
18.85
22491
2TeE5
33.85
41.14
50.00

FE XVI

2P 35S - 2P6 4P

11
BLAHA
E= 18.07

1.350€~02

2.310€E-02
2.800E-02

3.750€~02

5¢540E=02

4
MA NN
E= 18,07

14721E-02
109 ‘OBE‘OZ

2.289E-02
2.760€-02

3.3 €5E-0Q2
4,111E-02
4.,9R89E-02
50993E"02
7.111E~02
8+333E-02
9.6485-02
1.105€E-01
1.252€~01
1.4C7E~-01
1.567E-01
1.732€E-01
1.9028~-01
24075E~01
2.2 F1E-01
2.430E-01
2.611E-01

COLLISION STRENGTH

-300

250

200

-150

-100

050

000

FE XVI

ZP6& 3S

2P6 4P

T T

T T T T TT7

S FU S U I S A |

) I S S . |

10

T

10
X

10




08

FE XVI
3P - 30
Xe SYMBOL 11 21
N BLAHA FL CWER
E= 3.518 E= 3.500
1.00 5.640E+00 -
1.86 - 5.439E+00
2.00 5950E+00 -
2.29 - 5.495E+00

4.00 60‘070E+00 -
8.00 7.300E+00 -
16,00 8.350£+400 -

COLLISION STRENGTH

.00
10

§ I W '

10




FE xvIirr
252 2p5 . 28 2pp

L]
XeSYMggL 4
. ROag MANN
€= 8.736 Ex 9.399

l.01 - 4.6685‘01
lelg 4.5805-01 -
1,27 - 6.5555-01
l.60 ~ 4.6595-01
2,01 - 6.78?E-01
2.53 - 6.9295-01
2486 S-IZOE-OI -
3.19 - 5.1025-01
4.01 ~ 5.3015-01
4.58 5.6305‘01 -
5.06 - 5.5285-01
6429 6.0305‘01 -
6.35 - 5.7835'01
7099 - 6.0665"01
8.01 603506‘01 =
9.73 6.6305‘01 -
10. 05 - 6.3756-01
11-44 608905-01 =
12,65 - 6.?0“5-01
15.93 - 7.0615-01
20. 02 - 7.4305—01
22,89 7.9605‘01 -
25,19 - 7.8125‘01
31. 79 -~ 8.204E-0]
34,33 8.6205-01 -
39,89 ~ 84600€~0;
45, 77 9.0905‘01 -
50.19 - 8.9995-01
57,22 9.6705‘01 -
63,14 - 9.3965-01
63.66 9. 790E‘01 -

79. 47 - 9.7925-01

80,19 loOOJE*OO
91.54 1.030E*00

100. 00 I.OIBE*OO

18




¢8

FE XIX
2P4(3P) -~ 2P4(1D)

;.SYMBOLMNNI R 5 FE XIX
' e Y228 Ea 935 2P4(3P)Y - 2P4C1D)

N —
> +

1.01  1.255E-01 - -140 LIRS T T ——T T
1.38 102475‘01 -
1.88 1.236E-01 - T
2,56  1.221E-01 - — .120 |
3.49 IOZOZE-OI -
4.76 1le176E-01 - O
650 1.142E-01 - =
8.86 1.099E~-01 - L - 100 i
11.23 - 1.163E~01 Y
12,08  1.045€-01 -
14,97 - 1.1156-01 —
16,48  9.762E=-02 - (n 080 ]
18.71 - 1.0706-01
22446 - 1+029€-01 -
22.47  8.957E-02 -
30,65 8.037E-02 - -
41.79  7.035E-02 - —
53,47 - 7.740E=02 )
57000 60003E-02 - —
77.73 5.017E-02 -
106.00  4.138E-02 - ]
144056  3.416E-02 - ]
160441 - 4.4 40E=02 O
197.14  2.870E-02 -
267435 - 3.4 76E-02 -
268085 20“87E-02 -
366404 24238E=02 - L]
374429 - 3.0 79E-02 10
481.23 - 2.854E-02
500,00 2.084E-02 - X
588417 - 2.719E-02
695411 - 2.609E-02
802.05 - 2.550E-02




€8

X.SYMBOL

l.01
1.38
l.88
2456
3.49
4476
5440
6¢50
7.20
8486
3.00
10.80
12.08
16.48
22447
25.71
30465
4179
57.00
77.12
77.73
106.00
128.53
144,56
179.94
197.14
231435
268485
282.76
334.17
366464
385.58
500400

2P4(3P) - 2P4(1S)

1
MANN
Es 2.653

1.683E-02
1.656€-02
1.619E-02
1.571E-02
1.509€-02
1.430E-02

1.330€E-02

1.,209€-02

1.069E-02
9.124E-03
7.473E-03

5.841E-03
4.346E-03
3.077€-23

2.086E-03
1.369c-03

8.879E-0¢

5.B847E-04

4+037E-04

2+4397E-04

24420E-04

FE XIX

5
ROBB
Ea 1,945

24255E-02

2.159€-02

2.075€-02
2.005E~02

1.565€E~02

1.051€6-02

9.,261E=-03

8.7€¢1£-03

84504E-013

3.2B89E-0%
8.082£~03

7.376€-03

COLLISION STRENGTH

ZP4(3P)Y -

FE XIX
ZP4CTIS)

1

10 E T rrﬁllrll T LB 'llrj[ . T T LB :

[ ]

i f

1

]

]

:

- ]
0"

10 o | 10 < 10

N =

> o+




¥8

X+ SYMBOL

1.01
1.27
1.40
1.60
1.87
2,01
2433
2453
2.80
3.19
4.01
5.06
6435
6467
799
10.05
12465
15.91
20.00
20402
25419
31.70
33434
39.89
46468
50419
60.01
63.16
73435
79.47
86469
100.00
100,02

252 2P4l3P) - 25 2P5(3P)

1
MANN
E= 8.386

1.280E+00
1.303€E+00
1.336E*00
1.3b;E¢03
1.40;5#00

1e447E+00
1.501E+00
1.562€+00
1.631E+00

1.709€E+00
1.794E+00
1.886E+00
1.984E+00
2.086E+00
2.193E+00
2.303E+00
2.414E+00
2.526E+00
2.638E+00
2. T49E+00

2.859E+00

FE XIX

RO BA
E= 7.498

1.310E+00

1.341E+00

1.3¢5€6+00

1.393E+00

1.592E+00

2.015€E+00
2.247E+09
2.407€+00
2.532E+00
2.633E+00

2.715E+00

2.78B5E+00

COLLISION STRENGTH

232
3.00

ZP4C3P)

FE XIX

2S ZP5(3P)

2.50

2.00

1.50

LN B B R B |

T T LA S N B

1 Il A I N N T

1.00
10

10

[

o +



48

Xe SYMBOL

1.02
1.27
1435
l.60
1.69
2401
2403
2+53
3419
4401
4484
5004
635
7499
10.05
12,65
14,51
15.91
20.02
24419
25419
31.70
33.87
39.89
4354
50.13
53.22
62489
63.16
72457
77447
100,00

252 2P4(3P) - 25 2P5(1P)

1
MANN
E= 1l1.24

5.752€E-02
5.816E=02

5.889E-02

5.980E-02
6.086E-02
6.212E-02
6¢358E-02

6.523€E~02
6.722E-02
6+944E~02
7.195€~02
Te477E~02
7.783E~02
8.126E-02

8.489E~02
8.871E~-02

9.267€-02

9.673E~02

1.008E~01

1.050E~01
1,091€-01

FE XIX

5
RO BB
Es 10.33

9.009E-02
9.184E-02

9.3 565‘02

9.478E-02

9.324E~02

1.013€-01
1.032€~01

1.047¢=01

1.,064E-01

1.076E-01
1.08RE~01
1.,097€~-01

COLLISION STRENGTH

110

-100

-090

.080

070

060

FE XIX
2S ZP5C1P)

2S7 Z2P4(3P)

'120 T T T T T TTT

T rrrr

.(HSO L SIS B B B S

10 10

N

> +




93

XeSYMBOL

1.01
1.23
1449
1.77
1.81
2.20
2442
2468
3.26
3.96
4.03
4.81
5.85
7.11
8405
B8.64
10.50
12.76
15451
16.11
18.85
22491
27485
33.85
41.14
48,432
50400
80453

252 2P3(453)

1
MANN
E= 7.189

8.405E-01
8.515E-01
BonOF‘OI

84.799E-01
8.9795-01
9o183E‘01
9.423€-01
9.697E-01

1.001E+00
1.036E+00
1.074E+00

1.116E+09
1.162E+09
1.211E+00
1.263E+00

1.318E+00
1.375E+00
1.433E+400
1.493E+00
1.553E+00

1.614E+00

FE XX

5
R0BA
E= 6.209

8.740E-01

80930E‘01

90400E“01

1.047E+400

1.216E+09

1.5645E+00

1.709E+00

- 2S5 2P4(4P)

COLLISION STRENGTH

.00

.50

FE XX

2S2 2P3(4S)

2S ZP4C4P)

.50 ¢

.00 ¢+

T

T T

1 1

T T T T T

Loy

T

T

1

T T 111

1t 1 11

10

10

10

[
> +



T4

Xe SYMBOL

l1.01
l.10
1.23
1.50
1.81
2.20
2449
2468
3.26
3.96
4.81
4499
5.85
7.11
Beb4
9.98
10.50
12.76
15,51
18485
22.91
27.85
29.93
33.85
4l.14
49.88
50.00

252 2P3(4S)

1
MANN
E= 10.60

6+102E-03

6¢144E-03
6.193£-03
6+246E-03
6.312E-03
6¢389E-03
6+477E-03
6.578E-013
6.693E-03

6.824E-03
6.972E-03
7.141E-03

7+4330E-03
7.541E-03
7.775E-03
8.031E-03
8.307E-03
8.602E~03
8¢911E-03
9.233E-03

9¢564E-03

FE XX

5
RJ BB
E= 10.03

1.080E-02

1.1C0E-02

l.160E-02

1.230E-02

1.250F=02

1.260E-02

l.260€-02

- 25 2P4(25)

COLLISION STRENGTH

015

013 ¢+

011 ¢

.009 ¢

007 ¢+

005

FE XX

2S2 2P3(4S)

2S Z2P4<(Z2S)H

T

T

T

T

T

T

T

1

T 1 17

) I T |

10

10

oy —
> +




88

X« SYMBOL

1.01
1.05
1.23
1.43
1449
1.81
2.20
2.38
2.68
3.26
3.96
4.76
4.81
5.85
7.11
8464
9.52
10.50
12.76
15.51
18.85
22.91
27485
28456
33.85
41.14
47.60
50.00

1
MANN
E= 11.34

2.815€E-02
2.832E-02

2.850E-02
2.372E-02
2.898E-02
2+928E-02
2.963E-02
3.003E-02
3.049E-02
3.102E-02
30163E-02
3.233E-02

3.314E-02
3.,404E-02
3.506E-02
3.618E-02
3.,740E-02
3.870€E-02
4.008E-02
4.152E-02

4+300E-02

FE XX
252 2P3(4S) ~ 25 2P&(2P)

RIBB
E= 10.50

3.,000E-02
3,020E~-02

3.063E-02

3.089€-02

3.3¢0E-02

3.5C0E=-02

COLLISION STRENGTH

. 050

045 ¢+

040 ¢+

035+

.030

025+

.020

2352

FE XX

ZP3C4S) —

2S Z2P4(ZP)

T

LS I |

T

|

T T 1 vr

11 1 1.t

10

10

N —
e +



68

XeSYMBOL

1.01
1.23
1.28
1.49
1.75
1.81
2,20
2468
2.91
3.26
3.96
4.81
5082
5.85
7.11
Be64
10.50
11.63
12.76
15.51
18.85
22,91
27.85
33.85
34.90
41.14
50.00
58417

252 2P3(4S) - 2S5 2P4(2D)

1
MANN
Ex 9.440

1.820E-02
1.842E-02

1.368E-02
1.893E-02
1.933E-02
1.974E-02
2.021E-02
2.075E-02
2.135€-02

2.202E-02
2.275E-02
2.357€=02
2+446E-02

2.541E-02
2.642E-02
2.748E-02
2.360E-02
297502
3.094E-02

3,215E-02
3.337€-02

FE XX

5
RO BB
E=z 84595

4.468E-02

4e576E-02

4.739E~02

4.,372E-02

4+260E-02

COLLISION STRENGTH

-060

050 ¢

. 040 ¢+

030 ¢+

020 ¢

010 ¢+

.000

FE XX
2S2 ZP3(4S)

- Z2S Z2P4(z2D)>

T

T

T

1

T TTryg

o

T

T

”A//k‘—$\\ﬂk\\\\h\ﬁ

1

T 1T 177

N —
[~

11 1 1]

10

10

10




06

‘ FE XXI
S22 Z2PZ2(3P) ~- 282 2P2C1D)»
FE XXI ‘].OO T Iﬁlllll] 1 T llllTl[ T LR
2S2 2P2(3P) - 2S2 2P2(1D) g 3
T i ]
. — . 090
XeSYMBOL 5 8 )
. ROBB ucL —~ .0801} . ]
E=  .967 = 1.410 L
070 ]
8.79 90805E-°2 - (/) n
10,34 9.128E-02 - 060 ¢+ E
14.18 - 8.200E-02 i
15451 Be64H6E=02 - O
20,68 8.237E-02 - — 050+t 1
35,46 - 6¢310E~02 2 n
51.71 6.410E-02 - — .040 ¢+ E
70.92 - 4.5 10E-02 —J
103,41  4.823E-02 - ]
206,83 3,553E=02 - O .030¢ ]
517,06 2.659E-02 - Q
OZO . SN RES | L L1 o1l 1 L& 1111
10 Y 10 | 10 ¢ 10 3

X
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XeSYMBOL

4436
5613
7.70
7.98
10.27
19.95
25.67
39.90
51.33
102.67
256467

5
ROB8
E= 1.943

1.369E-02
l.348E-02
1.270€E-02

1.197€=-02
8+933E-03
6¢421€E=-03

4.566E-03
3.,436E-03

FE XxXI
252 2P2(3P) =~ 252 2P2(1S)

uct
E= 2.506

1.180E-02
8.700E~-03

5+.100E-03

COLLISION STRENGTH

012¢
010 ¢+
.008 ¢+
006 ¢+
004 ¢t
002 ¢+

000 L——

2S2 Z2P2(3P) -
014

FE XXI

UL T

T LRSI

Lol 1 L.ttt}

T

T Trrrr

10 0

10 ! 10

2S2 Z2P2C1S)

[+ ]
20




26

F
252 2P2(10)

Xe SYMBOL 8
. uct
E= 1.096

Be66 -
10,19 -
15.29 -
18424 2.050E=02
20439 -
45.60
50.97
91.21

101.94
203087 -
509068 -

2.010E-02

1.990E-02

E xxI

- 252 2P2(1S)

5
RN BB
E= 0,000

2.2320E-02
2+.240E-02
2.260E-02

2.260E-02

2.360E-02
2.530€E-02
2.750E-02
2.8 70E-02

5
R0BB

Ea «981

2.200E-02
2.140E-02
2.130€E-02

2.110E-02
2.110E-02
2.170E-02

2,290€E-02
2.360€E-02

COLLISION STRENGTH

FE XXI
2S2 Z2P2C1D>Y - 2S2 2P2C1S)
0.03 ——
54
UNMIXED gﬁ
0.03} ]
0.02¢ " A ]
0.02 Lo Loy Lo
1o Y 10 ! 10 ¢ 10 3

X



€6

XeSYMBOL

1.01
l1.23
1449
1.81
2.20
2.68
3.26
3.96
4.81
5.73
5.85
7.11
B.64
10.50
12.76
14,32
15.51
18485
22.91
27.85
28463
33.65
41l.14
50.00

1
MANN
Ex 3.856

4,019E-02
4.013E-02
4.012E-02
4.011E-02
4.,010€-02
4.038E-02
4.004E-02
3.999€E-02
3.990€E-02

3.980E-02
3.967E-02
3.950€-02
3.,930E-02
309068’02

3.880E-02
3.853E-02
3,828E=02
3.807€E-02

3.794E-02
3,792E-02
3.,802E~02

FE xXI
252 2P2(3P) - 2S5 2P3(5S)

8
uctL
E= 3.492

2. BQOE"OZ

2.240E-02

1.590E-02

COLLISION STRENGTH

. 045

. 040

035+

.030

025 ¢+

020 ¢

015+

010

2327

FE XXI
2PZ2(3P)

- 2S5 ZP3(5S)

T

L T T T T 717

T

T

T

—

T 1.1 7171

10

o
O+




v6

XeoSYMBOL

1.01
1.23
1. 49
1.55
1.82
2.20
2.68
2.73
3.14
3.26
3.64
3.96
4.81
5.85
7T.11
7.85
864
9. 09
10.50
12,76
15,51
15.71
18.18
18.85
22.91
27.85
33.85
36436
41.1%
50.00
90.89

252 2P2(3pP) -

1
MANN
Ex 64456

B.776E-01
8.876E-01
80996E-01

9.,137€-01
9.302E-01
QQQQIE"O].

3.714€E-01

9.97%0€-01
1.026E+00
1.059E+00
1.095E+00

1.1356+00

1.179E+00
1.226E+00
1.277€+00

1.330E+00
1.385E+00
1.442E+00
1.501E+00

1.561E+00
1.621E+00

FE XXI

2S 2P3(30)

5 8
RO BB ucL
Ex 5.501 Ex 64366
84737E-01 -
84879E-01 -
900565‘01 -

- 3.302E-01
9.2 74E-01 -

- 1. 084E+00
1.087E+00 -

- 1.252E+400
1.223E+400 -
1.418E+00 -
1.698E+00 -

COLLISION STRENGTH

.80

FE XXI
282 2PZ2(3P)> - 2S5 2ZP3(3D)
—— ————
54
8 n

80 ( 1 Lot it 1 r : I S R A
10 10 10
X



