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ELECTRON EXCITATION CGOLLISION 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 ions.

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-Z

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.?? 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,%5 and by Henry and his associztes using the NIEM%® method. The CC
calculations of Ormonde et al%? are bzsed 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 degeneracy, 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 differeat 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 3sz3p 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 distorted 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 3sz3d with the 3s3p2 2D term.

50.0 T ————rrrr

0 00 e o~
DD+ +

40.0¢

30.0¢

20.0¢ «////

10.0

COLLISION STRENGTH

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

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 tranmsi-
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 nLSJ coupling.

4



An example of intermediate coupling effects is shown in Fig. 2 for the
21
1s S - 1s2p 3P° transition in Fe XXV. Here the spin-orbit term mixes the

1s2p 3P and 1s2p 1P1 configurations in the approximate ratio 0.95 to 0.3, and

1
so at approximately X = 4 the componer:t ¢f the collision strength from the

dipole-allowed transition 132 1So - 1s2p 1P1 begins to dominate.

T T T
JDOZk—
00I5+—
[1)
o CC (SLY)
+ CB (LS)
001 — - CB (SLJ)
+
.ooos | | 1 I i+ 1 | I |
100 1000 I0000
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 not 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 132232 1S - 132232p 3P°
transition in O V calculated by Berrington et al®? 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 tollowing 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. 1In 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 nf :his 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. 1t 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 (Zs2 - 2s82p 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.S2
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Fig. 4. 0V (232 - 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 name as the principal identification (e.g.,
Gau-Henry, van Wyngaarden-Henry and Henry 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, Seatom,
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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ELEMENT

Be

Ne

Na
Mg
AL
Si
S

Ar
Ca
Fe

Mo

Numbers are author identification numbers given on page vi.

L1

1.5

1

1,5.1
13,18.19,
21,22

1,18,19
21,22
1,5,11,19

1,5,10,22

1,2

1,22

1,5,13,
19,22

13,9

Be

6,16.17

14,15
1,9,15

]’5I8)9
14,15
15

5,8

1.5,11,
2]

21

21

TABLE I

OATA APPEARINA IN OR REFERENCEO IN REPORT

17

1,8,12,
17

]’5)8

ISOELECTRONIC SEQUENCE

N 0 F
17
8
1,3,5 1,3
8
8
8
8
1,5 1,5 1,5

Ne

1,21

Ha Mg

1

1 1

1,21 1

21

1 9
11,21

1,11,19, 1,9,21
21

1,11,19 1,9

AL

1.8

8,21

St

21
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5.2, Index to Comparison Plots

PAGE NO.
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24

26

27
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31

32

ELEMENT ANO ION

8 II
25 - 2P

¢ Il
152 252 - 182 2§ 2pr(1P)

¢ Il
152 252 - 152 25 2P(3P)

¢ 111
2S 2P(3P) - 2P2(3P)

¢ Il
25 2P(3P) - 25 2P(1P)

|9 8¢
25 2P(1P) - 2P211D)

cC v
152 25 - 152 2°P

N IV
252(1S) - 25 2P(1P)

N IV
252 = 25 2P(3P)

NV
152 25 - 1S2 2P

eee OATA SETS

RO88 2CCXx 8E Il 2S = 2P
SEATON ucL S5CCXx 8E II 2§ - 2P
MANN OwWX II 8€E II 2S5 TD 2¢p HFR OW Il

DSTERBRNCK 3CCX € III 152 252 - 1S2 2S5 2P(LP)

NAKAZAKI ¢ III 252(1S) - 25 2P(1P)

PEEK OWUCI ¢ Il 252 - 2S5 2°P(1P)

Qus ow C III 1582 252 - 152 25 2P(1P)

RO88 5CCX € III 2S(2) - 2S2P(1P)

EISSNER ucL ¢ Il 252 = 25 2P(1P)

NUSSBAUMER DWXx C III 25(2)-2S2P(1P)

LAUNAY FLOWER 6CCXx € LIl 2S5(2)-252P(1P)

MANN OWXCI II € IIl 252 TO 2S 2P(1P) MIX (2 X 2) HF OW
OAVIS 8LAHA UDWX C III 25(2)(1S) - 2S2P(1P)

Qus ow C III 152 252 - 152 2S5 2P(3P)

PEEK 0OwUCIL ¢ 1l 252 - 25 2P13P)

DSTERBROCK 3CCX C III 1S2 252 - 152 25 2P(3P)

EISSNER uct ¢ 1z 252 - 25 2P(3P)

LAUNAY FLOWER owx C IIl 25(2)-252P(3P)

MANN OWXCl I! C IIl 2S2 TO 25 2P(3P) HF Ow Il MIX(2 X 2)
RO88 SCCX C III 2S(2) - 252P(3P)

MANN OWXCl II C IIl 2S 2P(3P) TD 2P2(3P) HF DW MIX (2 X 1)
Qus ow ¢ Il 12S 2P(3P) = 2P2(3P)
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EISSNER ucL C Il 2S 2P(3P) - 2pP2(3P)

RDB8 S5CCx C IIIl 2S52P(3P)-2P(2)(3P) cl

EISSNER ucL ¢ It 2S 2P(3P) = 25 2P(1P)
ROB8 5CCX C III 2S2P(3P)-2S52P(1P) =94

EISSNER ucL ¢ Il 25 2P(1P) - 2P2(10)
NUSSBAUMER OW C III 252P(1P) - 2P2(10)
RO88 SCCX C LIl 252P(1P)-2P(2)(10) =94

KIM SCALEO c IV
TAYLOR

2s - 2P
CRANOALL EXp C IV 152 25 - 152 2°p

CALLAWAY c Iv 25(2S) = 2P(2P)
RO88 2CCx C Iv 2S5 - 2P

OAVIS 8LAHA UDWNX C IV 25 - 2P

GAU HENRY 5CCX C IV 2§ - 2P

MANN Owx Il C VI 25 TO 2P HFR OW II

DSTERBROCK 3¢Cx N IV 252 = 2S5 2P(1P)
ORMONOE N IV 252 - 25 2pP(1P)
NAKAZAKI N IV 252(1S) - 25 2pP(1P)
OSTERBROCK 3CCx N IV 252 - 25 2°(3P)
DRMONOE N IV 252 = 2S5 2P(3P)
FLOWER OW NV 152 25 - 152 2p

VAN WYNGAAROEN-HENRY NV 25 - 2P

KIM SCALFD NV 25 - 2P
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ELEMENT ANO ION

0 1LII
282 2P2(3P) =~ 252 2P2(10)

0 Il
252 2P2(3P) - 252 2P2(1S8)

0 Il
252 2P2(10) - 252 2P2(1S)

0 III
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0
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0
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0 Il
252 2P2(3P) - 25 2rP3(10)

0 It
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0 Iv
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0 IV
252 2P - 25 2pP2(20)

0 IV
252 2P - 25 2pP2(25)

0 Iv
252 2P - 25 2pP2(z2P)

0 1v
2S 2P2(4P) - 25 2pP2(20)

eee OATA SETS

BHATIA ucL
PINOZOLA OW
MANN OwxCl II

8HATIA ucL
MANN OWXCI II

BHATIA uctL
MANN OwWXCI Il

ORMONDE
BHATIA ucL

BHATIA ucL
JACKSON uctL
MANN OWXCI II

8HATIA ucL
MANN OWXCI II

BHATIA ucL
MANN OwWXCI II

ORMONOE
BHATIA uctL
MANN OwxCl II

8HATIA ucL
MANN OwxCl II

8HATIA uctL
MANN OwxCl II

nIrt

0 Irl

152 252 2P2(3P) -1S2 252 2P3(10)
252 2P2(3P) - 252 2pP2(1D)
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0 Il
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DXYGEN

IV 2S5 2P2(4P) TO 2S5 2P2(20) HFR



PAGE NO.

49

50

51

52

53

54

56

57

58

59

60

61

62

ELEMENT ANO IDN

0 1Iv
2S 2P2(4P) - 25 2pP2(2P)

0 1Iv
2S 2P2(4P) -

0 1Iv
25 2P2(20) -

0 1Iv
25 2P2(20) -

ov
252 - 2§

ov
252 - 2§

ov

25 2P2(2S)

25 2P2(2S)

25 2pP2(2pP)

2P (3P)

2PL1P)

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

0 vl
152 25 - 152 2P

NE VII

252 -

NE VI

2s5211s) -

25 2P(3P)

1
25 2r(1P)

NE VIII
25 - 2P

AL ¥V
2S2 2P5(2P) - 251 2P6(2S)

AL VI

252 2P4(3P) - 251 2P5(3P)

eee OATA SETS

NUSSBAUMER-FLOWER 0 1v 2S 2P2(4P) - 2S5 2pP2(2P)
RO8B8 SCCX DO IV 2S2P(2)(4P)-252P(2)1(2P) cI
MANN  OwWX OXYGEN IV 25 2P2(4P) TD 2S 2P2(2P) HFR

NUSSBAUMER-FLOWER

0 Iv 2S 2P2(4P) - 25 2P21(2S)

RO88 SCCX D IV 2S2P(2)(4P)-252P(2)(25) ci
MANN  OwWX 0 Iv 2S5 2P2(4P) TD 25 2P2(2S) HFR OW
RO88 SCCX O IV 252P(2)(20)-2S52P(2)(2S) Cl
MANN  DWX 0 Iv 25 2P2120) TO 2S5 2P2(2S) HFR Ow
RNB8 SCCx O Iv 2S2P(2)(2D)-2S2P(2)(2P) Cl
MANN  OwWX DXYGEN [V 25 2P2(20) TD 2S 2P2(2P) HFR
DSTERBROCK 3Cex ov 252 - 2S5 2P(3P)

QU8 ow 0V 152 252 - 152 25 2P(3P)

PEEK OWUCI ov 252 = 2S5 2P(3P)

MANN OwWwXxCI Il O VvV 252 TO 25 2P(3P) HFR DWXCI II
NAKAZAKI ov 252(1S) = 25 2Pt1P)

Qus Dw O vV 152 252 - 1S2 25 2p(1P)

PEEK OwUCI ov 252 = 25 2P(1P)

YOUNGER OWXCl O
OSTERBROCK 3CCX
DAVIS 8LAHA
MANN

Qus ow 0V
MANN  OwWwXx II 0

D
owxcI II DO v

252 = 25 2P(1P)

v
DV 152 252 - 152 25 2P(1P)
uDw

X 0V 25(2)(1S) - 2S2P(1lP)

252 TO 2S5 2P(1P) HFR OwWXCl Il

125 2P(3P) - 2P2(3P)

V 2S5 2P(3P) TD 2P2(3P) HFR DW II

ROB8 O VI 2CCx 25 = 2P

OAVIS 8LAHA UOMX 0O VI 25 - 2P

KIM SCALED 0 vI 25 - 2¢

MANN Owx II 0O VI 2S5 TD 2P HFR OW II

OSTERBROCK 3CCx NE VII 252 - 25 2P(3P)

HUMMER ucL NE VII 252 - 2S5 2P(3P}

HUMMER ucL NE VIl 252 = 2S5 2pP(1P)
OSTERBRNCK 3CCx NE VIl 252 = 2S5 2P(1P)

NAKAZAKI NE VII 252(1S) - 25 2P(1P)

VAN WYNGAAROEN-HENRY 2CCX S5CCX NE VIII 2§ - 2P

RDB8 5CCX NE VIIL 25 = 2P

PEEK owx NE VIII 1S2 2S5 TO 1S2 2P HF Ow

MANN owx NE VIII 1S2 2S5 TO 1S2 2P HF DW

ROB8 PwW8 AL V 2S2 2P2(2P) - 251 2P6(25)

MANN  0WX AL V252 2P5(2P) TD 251 2P6(2S) HFR OW
rR0O88 CC AL VI 252 2P&(3P) TOD 2S2P3(3P)

RO8H PW8 AL VI 252 2P4(3P) TD 252P5(3P)

MANN  OwWX AL VI 2S2 2P4(3P) TD 251 2P5(3P) HFR DW

13



PAGS NO. ELEMENT ANO ION
63 SL IV
3s - 3p
SI xII
64 25 - 2P
65 S Iv
352 3P - 35 3P2(4P)
66 S Iv
352 3P - 35S 3p2(20)
67 S Iv
352 3P - 35S 3pP2(29%)
68 S Iv
352 3P - 35S 3P2(2P)
69 AR XV
22 - 25 2P(3P)
70 AR XV
282 - 2S5 2P(1P)
n AR XVI
152 25 - 152 2p
72 CA X
3S - 3P
73 Ca X
3s - 30
74 CA X
3P - 30
75 FE XV
352 - 35 3r(1P)
76 FE XVI
2P6 35S -~ 2pP6 3P
77 FE XVI

2P6 35 - 2P6 30

14

OATA SETS

NUSSBAUMER-FLOWER SI Iv 35 - 3P

MANN OwXx I1 SI Iv 35S TD 3P H4FR OW II

FLOWER owcl SI xII 2S5 - 2°P

MANN OwXx Il SI XII 2S5 TO 2P HFR Ow II

BHATLA ucL S Iv 352 3P(2P) - 35S 3P2(4P)
MANN OWXCI SULFUR IV 352 3P TO 35 3P2(4P) MIX2 (& X 6)
8HATIA uctL S IV 352 3p(2p) - 35 3p2(20)
MANN OwWXCI SULFUR IV 352 3P TOD 35 3P2(20) MIX2 (4 X 3)
8HATIA uctL S Iv 352 3P(2P) - 35 3pP21(25)
MANN  OWXCI SULFUR Iv 352 3P TO 35 3P2(2S) MIX2 (& X 3)
8HATIA uctL S Iv 352 3pP(2P) - 35 3p21(2p)
MANN  OwWwXCI SULFUR IV 352 3P TD 35 3P2(2P) MIX2 (4 X 5)
SAMPSON (8X AR XV 252 = 2S5 2P(3P)

MANN OwWXC! ARGON XV 252 TO 2S 2P(3P) HFR OW MIX(3 X 2
YOUNGER OwXCI AR XV 252 - 25 2P(1P)

SAMPSON CBX AR XV 252 = 25 2P(1P)

MANN OWXC1 ARGON XV 252 TO 2S 2P(1P) HFR DOW MIX(3 X 2
GAU HENRY 5CCX AR XVI 2s - 2p

MANN  O0WX [l A XVI 2S5 TD 2P HFR OW Il
NUSSBAUMER-FLOWER CA X 35 - 3P

BLAHA ow CA X 35 - 3p

NUSSBAUMER-FLOWER Ca X 35 - 30

BLAAHA ow Ca X 35 - 30

NUSSBAUMER-FLOWER CA X 3P - 30

8LAHA ow CA X 3P - 30

FLOWER FE XV 352 - 35 3P(1P)
YOUNGER OWXCI! FE XV 352 - 35 3P(1P)

MANN OwWXCI FE Xv 352 TD 35S 3P(1P) HFR OW
NUSSBAUMER-FLOWER FE XVI 3s - 3P

KIM SCALED FE XVI 35S = 3P

8LAHA ow FE XVI 35 - 3p

MANN DwX FE XVI 2P6 35S TO 2P6 3P HFR OW
NUSSSAUMER-FLOWER FE xVI 3s - 30

8LAHA ow FE XVI 35S - 30

MANN Od FE XVI 2P6 35S TO 2P6 30 HFR OW

MANN OwWX FE XVI 2P6 35S TO 2P6 30 HFR OW



PAGE NO.

78

79

80

81

82

a3

84

85

87

89

90

91

92

93

ELEMENT ANO ION

FE xVI

¢P6 35 - 2P6 &S

FE XVI

2P6 35 - 2P6 4P

FE XVI
3P - 3D

FE XVI1ll
252 2P5 - 25§

FE XIX

2P6

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

FE XIX

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

FE XIX

252 2P4&(3P) - 2S5 2P5(3P)

FE XIX
252 2P4(3P) ~- 2§

FE XX
252 2P3(4S) - 25

FE XX
252 2P3(4S) - 2§

FE XX
252 2P3(4S) - 25

FE XX

252 2P3(4S) - 25

FE XXI
252 2P2(3P) - 252

FE XXI
252 2P2(3P) - 2852

FE xXI
252 2P2(10) - 252

FE XxxI
252 2P2(3P) - 25

2P5(1P)

2P4(4P)

2P4(25)

2P4&(2P)

2P4(20)

2P2(10)

2P2(1S)

2P2(1S)

2P3(5S)

eee OATA SETS

Bl AHA ow FE XV 35 — &S

MANN Ow FE xVi 2P6 35S TD 2P6 &S HFR OW

MANN  DWX FE XVI 2P6 35S TD 2P6 4S HFR OW

8LAYA Oow FE XVI 35S - &P

MANN OWX FE XVI 2P6 35S TD 2P6 4P HFR DW
NUSSBAUMER-FLOWER FE XxVI 3p - 30

BLAHA ow FE XVI 3® - 30

RD88 2CCX FE XVIII 252 2P5(2P) = 25 2P6(2S)

MANN  OwWX FE XVIIl 252 2P5 TD 2S 2P6 HFR OW

RNBY 5CCX FE XiX 252 2P&(3P) - 252 2P4(10)
MANN  0wWxCl FE XIX 2P4(3P) TD 2P4(10) HFR OW MIX

RD88 5CCX FE XIX 252 2P4(3P) - 252 2P4(1S)
MANN  OWXCI FE XIX 2P4(3P) TO 2P4(1S) HFR OW MIX

ROB8 5CCX FE XIX 252 2P&(3P) - 25 2P5(3P)
MANN  DWXCI FE XIX 252 2P4(3P) TO 2S5 2P5(3P) OWMIX
RO88 5CCXx FE XIX 252 2P4(3P) - 25 2pP5(1P)
MANN  OWXxC! FE XIX 2S2 2P4(3P) TOD 2S 2PS5(1P) OWMIX
R788 7CCX  FE XX 252 2P3(4S) = 2S5 2P4(4P)
MANN OWXCI FE XX 252 2P3(4S) TOD 2S 2P4(4P) OW CI8
RO88 7CCX  FE XX 252 2P3(4S) - 25 2pP4l(2S)
MANN O0wXCl FE XX 252 2P3(4S) TD 2S 2P4(2S) Dw CI7
ROB8 7CCX  FE xX 252 2P3(4S) = 25 2P4(2P)
MANN 0WXCI FE XX 252 2P3(4S) TD 25 2P4(2P) OW CI 8
RO88 7CCX  FE xXx 252 2P3(4S) - 2S5 2P4(20)
MANN OwWxCl FE XX 252 2P3(4S) TD 25 2P4(20) Ow Cl7
8HATIA ucL FE XxxI 152 252 2P2(3P) -1S2 252 2P2(10)
ROB8 6CCX FE xXxI 252 2P2(3P) - 232 2P2(10)
8HATIA uctL FE XXI 152 252 2P2(3P) -152 252 2P2(1S)
RO88 5CCX FE xxI 252 2P2(3P) - 252 2P2(1S)
BHATIA uctL FE XXI 152 252 2P2(1D) -152 252 2P2(1S)
RD88 UNMIX FE xxI 252 2P2(10) - 2S2 2p2(1%)
ROAB 6CCX FE XXI 252 2P2(1D) - 2S2 2pr2(1$)
SHATIA uctL FE XXI 1S2 252 2P2(3P) - 152 2S5 2P3(5S)
MANN 04XCI FE XXI 252 2P2(3°) 7D 2S5 2P3(5S) DWCIlO

15




PAG= N7, ELLMENT ANO INN ves OATA SETS

94 Ft XX}
2§2 2P2(3P) ~ 25 2P3(30)
S4ATIA uctL FE XXI 1§2 252 2P2(3P) - 1S2 2S5 2P3(3D)
R34 6CCX FE XXI 252 2P2(3P) -~ 25 2P3(3D)
4ANN  04XCI FE XXI 252 2P2(3P) TD 2S 2P3(30) OWCIl2
95 FE XXI
2S2 2P2(3P) - 2S 2P3(3P)
SHATIA ucl FE XXI 182 252 2P2(3P) - 152 25 2P3(3P)
RD88 6CCX  FE XXI 252 2P2(3P) - 25 2P3(3P)
MANN DWXCI! FE XXI 2S2 2P2(3P) TQO 25 2P3(3P) OWCIl2
96 FE XX[
252 2P2(3P) - 25 2P3(3S)
RHATIA el FE XXI 152 252 2P2(3P) = 1S2 2S 2P3(3S)
ROBY 6CCX  FF xXI 252 2P2(3P) - 25 2P3(3S)
MANN  OwWxCl FE XXI 2S2 2P2(3P) TD 2S5 2P3(3S) OwWCIlO
97 FE XXI
252 2P2(3P) - 25 2P3(10)
SHATIA ucl FE XXI 152 252 2P2(3P) - 1S2 25 2P3(1D)
MANN OWXCI FE XXI 2S2 2P2(3P) TOD 2S 2P3(1D) OWCIl0
98 FE XxXI
252 2P2(3P) - 25 2P3(1P)
BHATLIA ucl FE XXI 152 252 2P2(3P) - 1S2 2S5 2P3(1P)
MANN OWXCI FE XXI 252 2P2(3P) TD 2S5 2P3(1P) OWCI1O
99 FE XXI
252 2P2(10) - 25 2P3(30)
8HATIA uctL FE XX] 152 252 2P2(10) - 1S2 25 2P3(30)
ROBS UNMIX FE XXI 252 2P2(10) -~ 2S5 2P3(30)
RDOB8 6CCX FE XxXx1 252 2P2(10) - 2S 2P3(3D)
100 FE XXI
252 2P2(10) - 2S 2P3(3P)
8HATIA ucL FE XXxI 152 252 2P2(10) - 1S2 2S 2P3(3P)
RO3S UNMIX FE XXI 2S2 2P2(10) - 2S 2P3(3P)
R088 6CCX FE xXI 252 2P2(10) - 2S5 2P3(3P)
101 FE XXI
282 2P2(10) - 2S 2P3(3$)
BHATIA ucL FE XXI 152 252 2P2(10) - 1S2 25 2P3(3S)
RORY UNMIX FE XXI 252 2P2(I0t - 2S 2P3(35)
ROBA 6CCX FE XXI 252 2P2(10) - 2S 2pP3(3S)
102 FE XXI
282 2P211S) - 25 2P3(3D)
SHATIA ucL FE Xx1t 152 252 2P2(1S) - 1S2 25 2P3(30)
RO88 UN X FE xXxI 252 2P2(1S) - 2S5 2P3(30)
RD83 ACCX  FE XXI 2S2 2P2(1S) - 25 2P3(30)
103 FE XXI
252 2pP2(1s) - 2S5 2P3(3P)
RHATIA ucl FE xXI 152 252 2P2(1S) - 1S2 2S5 2P3(3P!
RD88 6CCX FE xxI 252 2P2(1S) - 25 2P3(3P)
104 F& XXII
252 2P =~ 25 2P2(4P)
MASON uctL FE XX1I 1S2 252 2P(2P) - 152 2S5 2P2(4P)
RD88 SCCX FE XxXII 252 2P(2P) ~ 2S 2P2(4P)
MANN OwWXCI FE XXII 252 2P TO 25 2P2(4P) HFRO4 MIX
105 FE XXII
252 2P = 25 2pP2(20)
MASON ucL FE XXII 152 252 2pPt2pP) - 152 25 2P2(20)
RO88 5CCX FE XXII 252 2P(2P) - 25 2pP2(20)
MANN OwWXC! FE XXII 252 2P TO 2S 2P2(20) HFROW MIX
106 FE XXII
252 2P - 2S5 2pP2(295)
MASON uctL FE XXII 152 252 2pP(2P) - 152 25 2p2(25)
RO88 5CCX FE xXII 252 2P(2P) - 25 2P2(29)
MANN OWXCI FE XXII 2S2 2P TD 2S5 2P2(2S) HFROW MIX
107 FE XXII
252 2P - 2S 2pP2(2P)
MASON uctL FE XXII 152 252 2pPt2P) - 1S2 2S 2P2(2P)
ROB8 SCCx FE XXxIlI 252 2P(2P) - 2S5 2P2(2P)
MANN DWXCI FE XXII 2S2 2P TD 2S5 2P2(2P) HFRDN MIX
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PAGE NO.

108

110

112

13

14

115

116

n7

118

119

120

122

123

ELEMENT ANO ION

FE XXIII
252 - 25 2P(3P)

FE XXIIL
252 - 25 2P(1P)

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

FE XX11l
25 2P(1P) - 2P2(1D)

FE XXIIL
2S 2P (1P) - 2P2(1S)

FE XXIII
2S 2P(3P) - 2P2(10)

FE XX1Il
25 2P(3P) - 2P2(1S)

FE XXIIL
2S5 2P(1P) - 2P2(3P)

FE XXIIL
252 - 2P2(3P)

FE XXIIL
252 - 2P2(10)

FE XxX1V
152 25 - 152 2¢p

MO XXXI
352 - 35 3P11P)

MO xXX1II
2P6 3S - 2Pb6 3P

eee OATA SETS

HENRY NMIXEO
BLAAA ow FE XXIIL
SAMPSON (C8X FE XXIII

FE XXIII

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

MANN  OWX FE XX1II 252 TO 2S 2P(3P) YFR OW .
RDB3 6CCX FE XXIII 152 252 - 152 2S5 2°P(3P)
MANN DWXCI FE XXIIl 252 TO 2S 2P(3P) HFR OW MIX
4ENRY ucs FE xxIlIl 252 - 25 2P(1P)

BLAYA ow FE XXIII 252 = 25 2P(1P)

SAMPSON (C8X FE XXIII
YOUNGER OwWXxCl FE XXIII

ROB88 6CCX FE XXIII
MANN DwWXCI FE XXIIl
BLAHA ow FF XxIIl
SAMPSON (€C8X FE XXX1I
RDB8 6CCX FE XXIII
MANN OWXCI FE XXIIl
81 AHA ow FE XXxIII
SAMPSON (C8X FE XXIII
rRO88 6CCXx FE XXIIL
8LAHA 1) FE XXIII
SAMPSON C8Xx FE XXIII
ROB8 6CCX FE XXIII

SAMPSON (€8x FE xXIII
RO88 6CCX FE XXIII

SAMPSON C8X FE XXIII
rRNB8 6CCX FE XXIII

SAMPSON (C8X FE XXIII
R7188 6CCX FE XXIII

252 = 2S5 2P(1P)
252 - 25 2pr(1P)
152 252 - 1S2 25 2p(1P)
252 TD 2S5 2P(1P) HFR OW MIX

2S 2P(3P) - 2P2(3P)
2S 2P(3P) - 2P2(3P)
152 25 2P(3P) - 152 2P2(3P)
2S 2P(3P) TOD 2P2(3P) HFRDW MIX

2S 2P(1P) - 2P2(10)
2S 2P(1P) - 2P2(10)

152 25 2°P(1P) = 152 2pP2(10)

2S 2P(1P) = 2P2(15)
2S 2P(1P) = 2P2(1S)
152 25 2P(1P) = 1S2 2pP2(1S)

2S 2P(3P) - 2P2(10)

152 25 2P(3P) - 152 2pr2(10)

25 2P (3P) - 2P2(1S5)
152 25 2P(3P) - 1S2 2P2(19)

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

152 25 2rP(1P) =~ 152 2pP2(3P)

HENRY UNMIXEO FE XXIIl 252 - 2P2(3P)
ROBR 6CCX FE XXIII 152 252 - 152 2pr2(3p)
MANN OWXCI FE XXIII 1S2 252(1S) TD 1S2 2P2(3P) 3X4

HENRY uce FE xXI1ll 252 = 2P2(10)

HENRY UNMIXEO FE XXILI 252 - 2P2(10)

RO88 UNMIX FE xXx11I 152 252 - 152 2P21(10)
ROB8 6CCx FE XXIII 152 252 - 152 2P2(10)
KIM SCALED FE XXIV 2s - 2P

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

’0A8 CCX FE XXIV 2§ - 2P

MANN 04X II FE XXIV 2S5 TOD 2P HFROW Il

YOUNGER OWXCI MO XXXl

352 - 35 3r(lp)

MANN OWXCI MO XXXI 3S2 TO 3S 3P(1P) HFR OW MIX2
KIM SCALED M0 XXXII 35S - 3P

8LAHA ow 80 XXXII 35 - 3p

MANN  OWX MD XXXII 2P6 35 TOD 2P6 3P HFR OW

17




PAGE N1, ELEMENT ANO ION eeos OATA SETS

124 MO XXXII
2P6 35 - 2P6 30
3LAHA ow MO XXXIL 35 - 30
MANN OW MD XXXII 2P6 3S TO 2P6 30 HFR
MANN  OWX MO0 XXXII 2P6 35S TO 2P6 30 HFR
125 MO XXXII
2P6 35S = 2P6 4S
SLAHA ow MO XXXII 3S - &S
MANN D+ MO XXXII 2P6 35S TO 2P6 4S HFR
MANN  OwWX MD XXXII 2P6 35S TO 2P6 4S HFR
126 M3 XXXII
2P6 3S - 2P6 4P
S8LAHA ow MO XXXII 35 - 4P
MANN OwX MO XXXII 2P6 3S TO 2P6 4P HFR
127 40 XL
1S2 2S5(2S) - 1S2 2P(2P)
KIM SCALEO MO0 XL 28 - 2P
CALLAWAY MO XL 25(2S) - 2pr(2P)

18
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14262E+01
1.300€+01

1.3356+01

14366E+01
14396E4+0)

6
NAKAZAK(
Es  ,95¢

6+310E+00

[ T I A I I O T T TN T R T I O T T I O O A A T IO I I I |

8,800E+00

14371E+01

1.196E+01

1.288€+01

1+594E+01

1.823€E+01
2.052€+01
2,277e+01

8
ucL
Ee 1,032

3.3567€+00

3.669E+00

4.974E+00

10
PEEC
Ee 4333

4.102€+00
4.395E+00

&«752E+400

5.082E+00

5.460E+00

5.878E+00
6,254E€+00

6.602E+00
7+122€+00

8.011E+00
8.990E+00
1.003€+01

1.107E+01

1.218E+01

1.325€401

1.430€+01

1.535E+01

1.734E+0)

1.939E+01
2,139E+01
2+330E+01

11
BLANA
Ee ,933

5.300€E+00

7.+300€+00

8,400€E+00

1.020E+01

1.175€+01

1.270€+01

14
VL)
Ee o941

4«781E+00

3.,090E+00

5.376E+00
5.616E+00

5.849E+00

16 20 21
OSTERBROCK NUSSBAUMER FLOWER
Ee L8906 Ee ,933 e 1,033
5.870E+00 - -
6.220€+00 - -

- 3.580€+00 -

- - 3.625E€+00

64780E+00 - -
3,660E+00 -
- 444048400
- 4.997€+00
5.120E+00
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.
XoSYY80L

1.00
1.01
1.15
1,33
1.35
1. 37
1.55
1,69
1.80
l.86
2.10
2440
2. 6‘
2.53
2.7
2471
3.00
3.06
3,09
3,20
3.32
3.35
3,44
3.77
3.86
4.12
4419
4.20
4.43
4,67
4.71
5.12
5.15
5.23
5.53
5.60
5.35
6.63
7.50
3.62
8.84
10,00
11.06
11.71
13.27
13.50
15.48
15.91
1763
13.00
193.90
21.62
22.11
24,00
25453
2336
30.96
35,33
37.90
39.89
€4.22
43465
53.07
54.19
57.49
73.61

152 252 -

1.178E+00

1.064E+20

74343E-01

7¢372E-21

6.573E-01

5.227€-01

3.989€-01

2+907€e-01

2.017E-21

1.333€-01

8.443E-02

5.162€E-02
3.074E-D2
le735€-22
1.,032€6-02

¢ Il

152 25 2P(3P)

5
R0O38
Ee 452

9.530€E-01
7.720€-01

7.000€E-01

6¢140E-01

5.500E-01

4e740E-01
4.180E-01

3.18;5-01
2.5635-01
2.100€-01
1.6765-01
1.3435-01
1.14;5-01
9.30;5-02
7.30;5-02
5.57;5-02

4¢510E-02
3,672E-02

3.056€E-02
2.585€E-02
2.203E-02

1.901€-02

8
uctL
Ee 486

6.300€-01

6.140E-01

40440E-01

10
PEEK
Ex o478

1.197€+00
101635000
1-07;5000
1.00;5000
9.39;5-01

8.673E-01
3,045E-01

7.435€-01

607153€E-01

5.522E-01

4.359E-01

3.306E-01

2.416E-01
l.663€E-01
l.114E-01

7.197€-02

14
aus
E= 478

4.864E-)1

40657€E-21

4.,367€-01

4,043E-01

3.611€-01

16 21
JSTERBROCK FLOWER
Ee L350 E® o485

60690E~01 -
60450€-01 -

- 6.190E-01

5¢940E=01 -

- 5.270€-01

5.620€~-01 s
4.470€E-01
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XeSYM3OL

1.01
l1.29
1.37
lebé
1.69
1.86
1.90
1.95
2.27
2453
2453
3.14%
3.17
3okt
4.38
©e 67
5.61
6435
5085
8.08
3462
9.31
10455
11.71
11.73
15.91
21le62
29436
39.89
54.19
73.61

100.00

24

~

25 2P(3P)

1
MANN

Es o775

2+010E+01
24252E+01

20563E+01

2.882E+01

3.266E+01
3.686E+01

4e134E+01

4.502E4J1

5.080E+01

5.563E+01
5¢046E+J1
6+527E+01
7.J333E+01
T.673E+01
T+936E+01
8+392E+01

IIL
- 2P2(3P)

5
R1B8B

E= 810

1.897E+01

2.254E+01

2¢577E+01

2¢739E+01

3.312E+01
3.656E+01

3.930E+01
4.155E+01

4e¢34T7E+01
4¢516E+01

%e566E+01

uctL

E= o784

24213E+01

2¢375E+01

14
Qus

E= ,782

1.998E+01
2.145E+01

2.238E+01
2¢359E+01
2¢460E+01

20

NUSSBAUMER

E= o775

2.230E+01

3.030E+01
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9¢

C III
2S ZP(3P) = 2S ZP(1P)
C III 2.40 I —— —
2S 2P(3P) = 25 2P(1P) S 4
. 8 N
L 2. 10} ]
. —
X.SYMBOL 5 8 O
. ROB3 ucL —~ 1.801 ]
€= e543 €= 5646 LI_J
,O_: 1.504 .
1.93  1.699E+00 - )
2.17 - 2.199E4‘°° 120" p
2.72 - 1.676E+00 =z
2.85  1.373E+00 - O
3.77  1.101E+00 - — 0.90 ¢ -
4.55 - 1.100€+00 2,
653 6.118€E-C1 - — 0.60 ¢+ 4
10.21  3.136€-01 - —]
12.06  2.524E-01 - ]
13.90 1.929€-01 - © 0.30+ .
15.74 1.601€-01 - ©
17.58 IOBZOE-\)I - OOO 1 1 [ A E e | 1 ! 111 11
10 Y 10 ! 10 ¢



L

XeSYMBOL

1.37
l.42
2.83
3.47
3.99
4.24
5.65
5.81
8.47
11.29
14.11
16.93
19.76
22.58
25.40

C III

2S 2P(1P)

5
ROBB
€= «355

1.310€+01
1.596€+01

1.820€+01
2.006E+01

2.275€+01
2.474E+01
2.648E+01
2.784€E+01
2,899€+01
3.001€+01
3.092€+01

- 2P2(1D)

8
ucL
E= 428

1.664€+01

2.015€+01

-
-
-
-
-
-

20

NUSSBAUMER

€= 396

1.670€+01

2.400€+01

COLLISION STRENGTH

35.

30.

25.
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15.
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C III
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.
XoSYMBOL

1.00
1.01
1.13
l.2%
1.28
1.31
1.35
1.39
1,50
1.66
1.69
1.78
2.00
2.03
2436
2.70
2464
3.00
3.04
3.15
3.38
3.71
3.72
4,00
4.19
5.00
5.27
5.57
6.00
6.74
6475
6,81
7.00
Tehl
8.00
9.00
985
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
26497
27.01
27.22
29 14
30.76
40.00
40,89
41.23
54.36
60,00
66441
7226
80.00
96,06
100.00
127.70
169,76
225467
300,00

C Iv
12 25 - 152 2p

4
MANN
Ee «588

9.331t+20

9.752E+00

1.027E+01

1.083€E+01

1.161E+01

1.245E+01

1+340E+01

letktE+QL

1.555€E+01

1e674E+01

1.797E+01

1.922E+01

2+050E+01
2.177€E401
24304E+01

2.430E+01

24555€+01
2.678E+01
2+799E+01
2+919€+01
3.037€+01

5
2788
Ee 4592

8.850E+00

9.330E+00

9.810E+00

1.015F+01
1.,054€4+01
1.089€+01

1.121E+01
1.153€+01

1.417€+01

1e554E+01

1.668E+04

1.962€+01

11
SLAHA
Ee «58Y

1.100€E+01

1.150E+01

1.200€+01

1.300€E+01

14370€E+01

1. 430E+01

13
CALLAWAY
Ee ,593

1.137€+01

1.300E+01

l.476E+01

1.622€+01

1.733€+01

1.884E+01

1.987€+01

18
CRANOALL
Ee ,588

8.820E+00
8.880E+00
9.000F+00
9.150€E+00
9.280E+00
8.,500€+00

9.780E+00

1.,051E+01

1.225€E+01

1.258E+01

1.922E+01

2.232E+01

1.521E+01

2.841E+01

19
KIM
Es ,59¢4

1.409€+01

1.487E+01

1.551€E+01

1.607E+01
1.656E+01

1.699E+01

1.865E+01

1.980E+01

24258E+01

2.419E+01

2¢533€E+01

2.622E4+01

22
HENRY
Ee ,529

9.300€+00

1.050E+01

1.170E+01

1.350€+01

1.520€+01

1.660E+01

2.010E+01
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o€

X.SYMBOL

1.00
1.02
1.05
l.11
1.26
1.47
l.64
l.68
2.31
2.94%
3.07
3.57
6.14
9.22
12.28
30,70
61.40
122.80
245.¢€0

252(1S) = 2S5 2P(1P)

6
NAKAZAKI
£= 1.200

4.710€+00

5.820€+00

6+900E+00
7.670€+00
B4.240E+00
1.022€+01
1.173E+01
1.323€+01
1.472€+01

N IV

16 17
NSTERBRACK NRMONDE
€= 1.133 E= 1.191

5.080€+00 -

- 5.078E+00

5.180E+00 -

- 5.072€+00

- 5.321€+00

5.710€+00 -

- 5.381E+00

- 5.299€+00

- 5,916€+00

- T.472€E+00

COLLISION STRENGTH

16.
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N TV
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(€

Xe SYMBOL

2404
2445
2.53
2.74
2.85
3.26
4.05
4,49
5.71
6493

N IV

252 - 2S5 2P(3P)

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

- 4.626E-01

- 44523E-01

3.880E-01 -
3.820€-01 -

- 4,424E-01

- 44241€E-01

3,400€-01 -

- 3.706E-01

- 3,160€E-01

- 2.673E-01

COLLISION STRENGTH

.500

250

282

N TV

2S 2P (3P)

450 ¢

400 |

.350 ¢+

.300 ¢+

T
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XeSYMBOL

1.00
l1.01
1.13
1.20
1.24
1.36
1.39
le42
l.54
1455
l.68
1.99
2.36
2.73
2.79
3,07
3,31
3.92
4465
5.00
5.21
5.45
550
6.00
6.52
7.00
7«73
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

1S2 25 - 152 2°p

1
MANN
E= e 735

6.869E+00
7.003E+00

7.156E+00
7.330€+00
7.526E+00
7.746E+00

7.988E+00

8.258E+00
8.554E+00
8.877€E+00

9.,225E+00
9.597E+00

9.993E+00

1.041E+01
1.085E+01
1.130E+01

1.177€+01
1.225€E+01

1.274E+01

1.323E+01
1.373E+01

18
CRANDALL
E= ,735

7.070E+00
6.898E000
7.168E#00
7.628E’00
7.038E’00

7.120€E+00
7.280E+00

19
KIM
E= L,742

9.724E+00

leu23E+01
1.066E+01

1.102E+01

1l4134E+01

1.163E+01

1.271E+01

1.347E+01

1.530E+01
1.635€E+01
1.710€E+01
1l.767E+01

21
FLOWER
E= ,732

22
HENRY
E= o733

6.900E+00

9.650E+00

1.016E+01

1.178E+01
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J IIl

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
2.39
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
MANN
€= «183

4.083E+00

4.005€+00

3.891€+00

3.719€+00

3.463€+00
3.117€+00

2.551E+00
2.091c+00
1.504c+00

9.765€-01

5.743€-01

8
uctL
€= .200

1.288F+00

844 00£-01

5.,308E-01

12
PINDZOLA
E= «185

2,509€E+00
2.520€+00
2.524E+00
2.540€+00
2.560€+00
2.530E+00

2.580E+00
2.593E+00

2.646E+00

2.514E+00

2.183E+00

COLL1ISION STRENGTH
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X.SYMBOL

1.01
1l.49
2.20
3,26
4.81
7.11
10.50
11.07
15.51
16.61
22.15
22.91
33.85
50,00

8
uctL
€= 361

1.910€-01

1.173€-01
7.617€-02

0 IIl
252 2P2(3P) - 252 2pP2(15S)

1
MA NN
E= .392

6.879€-01
6¢545€-01
6.063E-01
5.407€-01
4.535€-01
3.496€E-01
2.418€-01

1.481€-01

6.075€-02
4.018€E-02
1l.896F=-02

COLLISION STRENGTH

O I
2S2 2P2(3P) -

10

0

I1
2S2 2P2C1S)

T

T

T T T T

T

T T rrry
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9€

252 2P2(10D)

XeSYMBOL

1.01
1.49
2,20
3.26
4.61
7.11
10.50
15.51
22.91
24077
33.85
37.15
49.53
50.00

8
uctL
Es= o162

3.815€-01

4.068E-01
46221€-01

g III

- 252 2P2(15)

1
MA NN
€= 209

3.673E-01
3.669€-01
3.661€-01
3-651E'01
3.657€-01
3,703€E-01
3,841€-01
4.091€-01
444 E6E-01

4.935€-01

5¢443€-01

COLLISION STRENGTH

1

-00

.30

0 II1
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.90 F
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JAS

O ITI
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0 III 8 n
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5 6.0
. 00 L ]
X+ SYMBOL : 17 e
. ucL OR MONDE N
€= 1,838 €= 1.732 Y
— 5.00} ]
0,
1.15 - 2.380E+00
2,02 - 3.6 10E+00 =
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0 IIl

252 2P2(3P) - 2S 2P3(59)

[ ]
X.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 454

4.216€-01
3.044€-01

2.285€-01

8
uclL
€= e 549

1.3¢0€+00

1
MANN
€= 568

1.176E+00
1.076€+00
G 513E-°1
8.071E-01
6.530€-01
5.002€-01

3.578€-01
2.353€-01
1.415€-01

7.872€-02
4.136€E-02

COLLISION STRENGTH

2S2 2PZ2(3P) -
.40

1

20

.00
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20
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X.SY4BOL

1.01
1.49
2.20
3.26
3.59
4.81
5.38
7.11
7.17
10.50
15.51
22.91
33.85
50.00

252 2P2(3P)

8
uctL
E= 1.115

1.239€+01
1l.475€+01

1.506€+01

0 III

1
MA NN
E= 1,092

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

1.552€E+01

1.763E+01

1.987€+01
2.,217F+01
2.450€E+01
2.583€+01
2.913€+01

- 25 2P3(3D)

COLLISION STRENGTH

2S2 2Pz (3P)

O ITI

2S 2P 3(3D)
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X.SYMBOL

1.01
1,49
2,20
3.04
3.26
4456
4,81
6.08
711
10.50
15.51
22.91
33,85
50.00

252 2pP2(3P)

8
uctL
E= 1.315

1.146€E+01
1.352€+01

1.396E€+01

0 III

1
MANN
€= 1.296

6 «960E+00
B+451€E+09
1.006€E+01

1.182€+01

1.374€+01

1.578€+01
1.790€+01
2.004E+01
2.220€+01
2.434E+01
2.6646€+01

- 25 2P3(3P)

COLLISION STRENGTH
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S T T ] LI

1 | J I U B '

10

[ I
D+



¥

Xe SYMBOL

1.01
1.03
1.06
l.11
1.25
1.49
1.53
1.95
2.10
2.20
2.37
2.78
3.16
3.26
4.21
4.81
7.11
10.50
15.51
22.91
33.85
50.00

252 2P2(3°P)

1
MANN
E=z 1.794

4.076€E+00

5.560€+00

7.127€+00

8.801E+00

1.056€E+01
1.238E+01
1.422€+01
1.605€+01
1.788€E+01
1.969€+01
2.144€E+01

J III

- 25 2P13(35)
8 17
uc L ORMONDE
E= 1.900 E= 1.796
- 4.3370€E+00
- 5.010€+00
- 5.270€+00
- 5.890€+00
- 5¢920€E+00
- 3.260€+00
5.680E+00 -
- 7.280€+00
- 1.020€+01
7.374€E+00 -
8.012E+00

COLLISION STRENGTH

2S2
25.0

N
(@]

—
N

—
(@]

N

O
ZPZ2(3P)

IT1

2S 2Z2P3(3S

T

T T

T T

T L] T rrrr

) I T |

10

)

~ O —
—A D +




ey

X.SYMBOL

1.01
1.49
2.18
2.20
3.26
4.35
4.81
7.11
10.50
15.51
22.91
33.85
50,00

252 2P2(3P)

8
uctL
E= 1.338

2.854€-01

1.973€-01
1.413€-01

0 III

1
MA NN
€= 1.703

5-701E'°1
4.348€-01
3.,163E-01
2.183E-01

1.404€E-01
8.343€-02
4.6643€E-02
2.500€-02
1.3¢€1E=02
7.897€-03
51 70€=03

- 25 2P3(10)

COLLISION STRENGTH

10

10

10

0 IIT

2S2 2P2(3P) - 2S 2P3(1D)
0

|
2| j
._3— -
10 10 10

o0 »—

D+



£y

[ ]
X. SYM30OL

1.01
1l.49
1.96
2.20
2494
3.256
3.93
.81
7.11
10.50
15.51
22.91
33.85
50,00

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

)
UctL
€= 2,038

1.179€-01
7.927E-02

5.647E=02

g IIl

1
MA NN
E= 1.916

2.5€2E-01
1.884E-01

1.317€-01

B+703F=02

5.,353E-02
3.0¢9E-02
1.662E-02
8.953E-N3
5.056E£~-03
3.185€E-03
2.,341€-03

COLLISION STRENGTH

10

10

2S2 Z2PZ2(3P) - 28 Z2P3(1P)
0
- J
—ZE E
| |
-3
10 10 10
X

O ITI

00 r—

D+




12

[ ]
XeSYMBOL

1.01
1.27
1.¢€0
201
2053
3.01
3.19
4,01
4.31
5,02
5.04
6402
6435
6. 46
7.02
7699
8.03
Beb62
9.03
10,03
10.05
12.65
13,38
15,91
16.72
20,02
20406
23441
25419
26,75
31,70
33, 44
39,89
50419
63,16
66488
794 47
100.00
100,32

252 2P ~ 25 2P2(4P)

1
MANN
E=x  .651

1.217€+00
1.167E+00
1.110E+00
1.044E+20
9.707€-01
8.898E-01
8.,029E-01

7.110E~01

6+162E-01

5.208E-01

4.283E-01
3.,418E-01

2.645E~01

1.988E-01

1.453E~01
1,037€E-91
7.249E~02
44984E-~02
3,380€~-02

2.266E~02
1.505€-02

0w

5
R0 88
E=  ,598

3.970€E-01
Be240E~01
7.640E-01

7.060E~-01

6.5185-01
6.0135-01
5.5535-01
5.1 10E-01
3.96;5-01
3.0935-01

2.470E-01
2.010E-01

1.660E-01

14190E-01

3.7 €6E-02

1.,827€-02

21
FLOWER
E= 650

7.410E-01

5.940E-01

4.810E-01

COLLISION STRENGTH

2S2 2P

O IV

2S 2PZ2(4P)

T

LEER R R |

L]

T T 7T

— ) —
ND +



[ ]
X.SYMBOL

1.01
1.27
1.49
1.60
1.98
2,01
2043
2.48
2453
2497
3,19
3047
3. 64
3.96
4,01
4446
4,85
4.95
5.064
6435
6,60
7.99
B8e¢26
9.91
10.05
11.56
12.65
13,21
15.91
16,51
20,02
25.19
31.70
33.02
39,89
49454
50419
63,16
79447
100,00

Y

252 2P -~ 25 2P2(20)

1
MANN
E= 1.154

6.363E+00
6.526E+00

6.937E+00

7.299E+00

7.716E+00

8.187€E+00

Be709E+00

9.2B0E+00
9.895E+00

1.055€+01

1.123€+01
1.194E+01
1.267€+01

14342E+01
1.417E+01
1.492E+01

1.56B8E+01
1.643E+01
1.718€+01
1.792E+01
1.866E+01

o1

5
RO BB
E= 1.211

5e98T7E+00

6+313F+00

64712E+090
7.063E+00
7.383E+00

7.649E+00

7.929F+00

9,176E+00

8.8B0E+00

9.4 63E+00
9.962E+00

1 .041E+01
1.079£+01
1.,145€+01

1.3 56E+D]

1.483E+01

21
FLOWER
E= 1,154

5. B800E+00

7.142E+00

7.201E+00

COLLISION STRENGTH

282 2P

O 1V

- 2S 2PZ2<(zD»

20.0 —

T T ET

L

LA A B |

— Y —

N>+




99

X.SYMBOL

1.01
1.16
1.27
1.55
1.60
1.87
1.93
2.01
2.32
2,53
2471
2.81
3.09
3,19
3448
3.75
3.87
4.01
5404
5416
6435
64 44
7673
7.99
9.02
10.05
10.31
12465
12.89
15.91
20402
25.19
25.78
31.70
38466
39.89
50419
63.16
79447
100.00

252 2P =~ 25 2pP2(25}

1
MANN
€= 1,495

2.094E+00

2+229E+00

2.3B3E+00

2.558E+09

2.753E+00

2+967E+00

3.198E+00
34445E+00

3,705€+00

3.975c+00

4+256E+400

4+542E+00

4.832E+00
5.126E+00
5.421E+00

5.717E+00

6.012E+00
6+305E+00
64597E+00
6.336E+00
7.174E+00

0 Iv

5
R0 88
E= 1,552

2.773£+00

2.279F+00

2+460E8+00
2.623E#00
2.7 e:eooo
2.9355000
3.06;E*00

3.193E+00

3.570E+00

3.979E+00
4.122E+00

4.3¢0E+00
4e¢576E+00
4.367E+00
5+921E+00

5.367E+00

21
FLOWER
Ea 1.495

2,430E+00

I I R I = I Y T I Y |

2.780E+00

2,980E+00

COLLISION STRENGTH

.00

.00

232

O IV
- ZS

ZP2(2S)

T 1 T 1

— ) —
N> +

J U S |

10

10



Ly

Xe SYMBOL

1.00
l.01
1.02
1.27
1.37
1.50
1.60
l.71
2.00
2.01
2405
2439
2.53
2456
2.73
3.00
3.07
3.19
3.41
3,42
4.00
4.56
5.00
5¢ 04
5.69
6.35
6483
797
7.99
9.11
10.C5
11.39
12.65
15.91
204C2
22.78
25.19
31.70
34416
39.89
50.19
63.16
79.47
100.00

252 2P - 25 2r2(2pP)

11
8L AHA
E= 1,545

1.500E+01

1.680E+01

1.813€E+01

2.080€E+01

2.230E+01

2,390E+01

0 Iv

5
RO88
E= 1.756

6.8 04E+00

7.652E+00

B.414E+00

9.119E+00
9.7€0E+00

1.,035€+01

1.088€+01

1.137E+01

1.282€+01

1.399£+01

14494£+01
1.581E+01

1.654E+01

1.776E+01

2.153E+01

2.371E+01

21
FLOWER
Ee 1,644

7+910E+00
3. 430E+00

1.043E+01

1
MANN
E= 1l.644

7.730E+00

B.404E+00

9.179E+00

1.006E+01

1.103E+01

1.209E+01

1.324E+01

144458401

1.572€+01

1.703€+01
1e837E+01

1.973€E+01
2,111€+01
2424B8E+01

2.3B85E+01
2,522E+01
2.657€E+01
2.792€+01
2+325E+01
3.057€+01
3.187€+01

COLLISION STRENGTH

35.

2S2 2P

O IV

- ZS 2Pz(Z2P)

T T

—— () —
N @®wE +




81

25 2P2(4P) ~ 25 2P212D}

[ ]
X+SYMBOL

1,01
1,28
1.63
1.96
2.07
2463
2494
3,33
3,92
4,23
6.90
5.38
5.56
5.87
6.83
6.85
7.83
B¢33
B.67
8.81
11.01
11.11
12.07
13,98
15,33
1775
18.60
21486
22454
25412
28462
31.664
36635
46415
58461
64.26
74442
34450
96488
120.00

4
MANN
E= +504

3.4427E+00
34291E+J0
3.128E+00

2.937€+00
2.71BE+00

2.470E+00
2.199E+00

1.911€+00

1.618£+00

1.331E+00

1.061E+00

8.205€~01

64146E-01

4.467E-01

3.155€-01
2.170E-01
1.457€E-01
905815‘02

6.186E~-02
3.934E-02

2.472€E-02

0

Iv

5
RO8B8
E= +h13

2.335E+00

2.572E+00
2+314E+00

2.075E+00

1+859E+00

1.667E+00
1.497E+00

1.347€+00

9.668E-01

7.168E=01

5.486E-01
4.313€E-01

344 €2E-01

2.346E-01

6.367E~02

24941E-02

21
FLOWER
F=  .504

2.344E+00

LI T T T N N N O TR O I S Y I O §

1,738E+00

1.302€E+00

COLLISION STRENGTH

O IV
- 28 2Pz (2D)

2S 2PZ2(4P)

1
10 —

T T TT1HT

T

L1111l

—nhH
N O



6

.
X+ SYMBOL

1.01
1404
1.24
1652
1456
le86
2407
2.29
2459
2480
2.82
3.11
3.63
4.15
4466
5¢17
5.63
6.35
be39
7.78
8.12
9.55
9.84
11457
11.71
13,30
144,37
16475
17.62
21e61
26651
32.51
36,02
39.88
48492
51,29
60,00

4
MANN
E= .993

4«B820E-01

4+500€-01
4.146E-01

3,7%52E~01

3.355€~01

2+936E~01

2+516E-01

2-1185-01
1-72;5-01
1.38:5-01
1.08:5-01

8+.305E-02

6.237€-02
4¢593E-02
3,333€-02
2.380€E-02
le676E~-02
1.166E-02

8.030£~03
5.480E~03

3.711€~-03

0 1v
23 2P2(4P) ~ 25 2P21(2r)

5
R388
E= 14158

5.3¢3€E-01

4. T774E-01
4.,202E-01

3.679E~01

3.219€-01

2.821E=-01
2.480E-01

2.,188E-01

1l.4P6E-01
1.057€~-01

7.953E-02
6.061€E~-02

4.812E-02

3.213E-02

8.780E-03

4.030E-03

21
FLOWER
Ee « 994

4.330E-01

3.050E-01

2.180€E-01

COLLISION STRENGTH

2S Z2Pz2(4P) -

0

O IV

2S Z2PZ2(ZP)

10

.

T

T T 11T

LA L 112

;
1
10 E
1
i |
I
-3
10
10 10 10

- e
Ne o




0s

2

XeSYMBOQL

S 2P2( 4P}

4
MANN
€= (B45

5.091€-01
4,772€-01
4.4125‘01

4.011€-01
3,575€~01

3.,117e-01

2.650E-01

2.132€-01

1.753t-01

1.363E-01

1.030€~01
7.500E~02

5.292€-02

3.621E-02
2.405€=-02
1e554E-02
F+783E-03
6¢021E-03
3.625E-03
24141E-03

1.243E-03

J Iv
- 25 2p2125)

5
088
Es «954

3.873E-01

3.529€E-01

3.1516-01
2.787E-01

244 54E-01
2.158E-01

1.798E-01
1.672E-01

1.114E=-01

7.653E~02

506“65'02

4.011€E-02
3.,039€E-02

1.848%=-02

3.440E-03

1.220€-03

21
FLOWER
s L,B45

3.590E-01

2.570E-01

1.890€-01

(L R N T IO N O Y T SO T TN O O N T T |

COLLISION STRENGTH

28 ZPZ2{4P) -

10

0

O IV

2S 2P2(Z2S)

LI LI

T

T

T T 1 T1TTY

L T T T T

211 gt 1 Lt 11t

1

;11 eyl

10

N

- s
N o




25 2P2(2D)
XeSYMBOL 5
. ROBY
E= 341
1.01 -
1.31 -
1-70 -
1.73 6-6675'01
2420 -
2485 -
3.49 6.834c~01
3,69 -
4,78 -
5425 6+960E~-01
6-20 -
7.01 7.118E-01
8,C3 -
B.77 7.287€-01
10.41 -
10.54 7.460E-01
12430 7+633€E-01
13-48 -
14,06 7.793E-01
17.47 -
19.93 8.293E-01
22.64 -
25.80 B8.720E-01
29-3“ -
31.67 9.159E-01
37.55 9.542E-01
38.02 -
43,42 9.864E-01
“9-26 -
55.16 1.023€E+00
63.84 -
82472 -
107.20 -
113.88 1.101€+00
138.91 -
172.59 1.153€+00
180.00 -

LS

0 1Iv
- 2§ 2pP21(25)

4
MANN
E=  .341

6.327€-01
64414E-01
6.516E-01

64640€-01
6.786E-01

6.959E=-01
74163€-01

7.404€-01

746C3E~-01
8.030€E-01

B.413E-01

8.952E-01
9.3148€-01

9.799€-01

1.027€+00
1.071€E+00
1.111E+00
1l.144E+00
1.170€E+00
1.190€+00

1.205€+00

COLLISION STRENGTH

O IV
28 Z2P2(2D) - 2S 2P2(2S)

140 LN S T T T T T T T
4 o
5A
1. A
1. i
0. J
060 L Loroaiagl 1 RN EREY | L L1
10 © 10 ! 10 ¢ 10 3




s

0 1Iv
2S 2P21(2D) -~ 25 2pP2(2P}
Xe SYMBOL 5 4
. RO33 MA NN (j I \/

E= 4545 E=  ,489

2S 2P2<(zD)Y - 28 2PZ2(ZP)

[0 -]
>0

1.01 - 1.718E+00
1.08 1.553E*00 - 10 : T T T T T T ll] T L] T T T T ll_
1.28 - 1.551F+00 L ]
1.63 - 1.,572€E+00 I i ]
2.07 - 1.47BE+00 [ ]
2,18 1.432E+00 - = i i
2663 - 1.371E+00 S
3. 28 1-3025’00 - Z
3,33 - 1.249€+00 N
4.23 - 1.115E+00
4038  14175€+09 - ¥
5.38 - 9.721E~01 —
5.48 1.058E+00 - )
6.58 905235‘01 -
6483 - Be2 SBE~01
7.69 B.5B81E-01 - Z
Beb7 - 6.818E~01 )
Be79  7.74BE=-01 - —
11,01 - 544 60E=01
12,46  5.617€-01 - 2.
13.98 - 4.237€-01 —
16013  4,209E-01 - ]
17.75 - 3,187E~01 i
19,80  3.261E-01 -
22.54 - 2.3 256-01 O
23.46 2.602E-01 - O
27413 2.123E-01 - -2
28-62 - 1-6"85‘01 10
34447 1.492E-01 - 10 0 10 1 10
36435 - 1.137€-01
46415 - 7.659E-02 X
53,61 - 5.048E~02
71417  4.890E-02 -
T4o42 - 3,266E-02
9".50 - 2.0315‘02

107.86 2e560E-02

120.00 1.309€~-02



€6

.
XeSYMBIL

1.00
1,01
115
1.27
135
1455
1.60
1.80
2,01
2.10
2440
2e53
2458
2470
3.19
3420
3064
4,02
4.20
4.69
5.0¢
5.36
5460
5602
6435
735
7650
7.99
10.00
10,05
12,65
13,50
15.91
13,00
20,02
24,00
25,19
31,70
32,00
39,89
50.19
63,15
719.47
100,00

ov

252 ~ 2§ 2r(arp)

1
MANN
Ee o 749

3,219€-01
3.103€-01

24967€-01

24810E-01
2, 629E-21

2.425E-01

2,202E-901

1.960€E-01

1.707€-01

1.450€-01

1.193E-J1
94625E-02

7.507€-02
5¢591E-02

4.203€-02
3.,031€-32

20142E-02
1l,487E-22
1,017€-02
64873E-03
4.595€-03

10

PEEK
Ee o749
3,193€E-21
3,122€-01

3.031E-01
24945€E-01

2.844E-01
2.730€E-01
245623E-01
24524E-01

24371E-01

2.,105€E-01

1.304E-01
1l.437E-01
1.,180€-01

BeB41E-02
64403E-02

4.443E-02

24966E~02

14
aus
Ee 747

24047E-01
1.9025-01
1.7625-01
1-62;5-01
1.3055-01

16

OSTERBROCK

Ee +«568

24 4B80E~01

24290E-01

COLLISION STRENGTH

2S2

2S 2P (3P)

Q VvV

10

T T T 11T

T

T

T T 1T

T

LELER S

L 111t

10

1 +
10 1
14 1

T11e H




54

L
XoSYMBOL

1,00
1.01
1.15
1.27
1.35
1.50
1.51
1435
1.60
1.80
2.00
2.01
2.06
2419
2440
2454
2470
2.75
3.00
3.09
3.19
3.20
3.78
4.00
4«20
5.00
j.o“
5.08
5450
6035
7.50
7.61
7.99
3.00
10,00
12.05
10.16
12,65
13.50
15.31
16.00
18,00
20.00
20,02

24.00
25.19
25.40
31.70
3z2.00
39.89
52.19
50.30
56,00
63.16
7367
100.00
101,60
130,00
203420
320,00

J v

252 = 25 22(1P)

1
MANN
Ee 1,447

2.,853E+400
3.0005+00

3.171E+09

3.358E+00

3.591€+00

3.341E+0)
4.117€+00

e 416E+20

4. 736E+00

5.074E+J0

5.426E+00
5.789E+20
5.159€E+00

5.534E+00
64312E420
7.230E+00

T+ 567E+ID
8.,042E+00

8.414E+00
3.732€E+00
9.147€+00

6
NAKAZAKI
Ee 1,450

3.,530€+00

4.080E+00

4. 740E+00

5.230€E+00

5.500E+00

6.350€E+00

7.330€+00

9.J50E+00

1.098E+01

9
YOUNGER
Ee 1,447

3,520€+00

4.510E+20

5.210€E+00
5.510€+00

64160E+00

6.300€+00

10
PEEK
E® le447

2.913€E+00

2.998E+00

3.1006E+00

3.208E+00
3.329€+00

3. 464E+00
3.592€+00

3.711€+00

3.896E+00

4.220E+00

4.597€+00

5.015E+00

5.449E+00

5.920€E+00

6. 381E+00

6.850E+00

7.322E+00

8227E+00

Fe145E+00
1.004E+01
1.,093€+01

11
8LAHA
E® 1.448

©.200E+00

4.550€+00

4.950E+00

5.,600E+20

5.000E+20
6.400E+00

14
Qus
Ee 14457

3.107€+00
3.234€+00

3.306E+00

3.415€+00

3.536E+00

16
OSTERBROCK
E® 14366

4.560E+00
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9§

XeSYMBOL

l1.01
le27
1.60
1.87
2.01
2.29
2+53
2.70
3.12
3.19
3.95
4.01
5.04
6535
799
10.05
12465
15.91
20.02
25419
31.70
379.83
50.19
63.16
T9.47
100.00

agv

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

I
MANN
Es 1,199

1.381E+01
1.437E+01
1.502€+01

1.578E+01

1,666E+01

1.765E+431

1.375€E401
1.996E+401
20126E401
2.266E+01
2,412E4J1
24555401
2.721E4J1
2.881E+01
3.043E401
3.206E+401
3.369E+401
3.531E+01
3.631E4J1
3.851E+01
4.009E+01

14
qus
E= 1,203

1.401E+01
1.440E+01

1.480E+01
1.513E+01

1e544E+01

COLLISION STRENGTH

OV
2S Z2P(3P) - ZP2(3P)
45.0 ! L S B I LB B T T
10.0 D W S S SR Lo
10 o 10 10
X



L§

ovI!
1s2 25 - 152 2P

L]
XeSYMBOL 4 5 11 19
. MANN R0 88 3LAHA KI%
E= .882 E= .883 Es .882 Es .889

1.00 - -
1.02 5.222E+00 5.124E+00
1.34 5.371E+00 -
1.3 - 5.286E+00 -
1.50 - - 5.900E+00
1.70 - 5.446€+00 -
1.78 5.598E+00 - -
2400 - - 5.000E+00
2.04 - 5.586E+00 -
2.38 5.786E+00 5.698E+00 -
2.72 - 5.819€+00 -
3,00 - - 5¢ 400E+00
3.15 6e064E+00 - -
3440 - 6.070E+00 -
4.00 - - 64 650E+00
4e19 6.393E+00 -
4.53 - 6.433E+00 - -
5400 - - 7,000E¢00 74146E+00
5.57 6.777E+00 - - -
5.06% - 6.7%51E+00
64CO - -
6479 - 7.030E+00
7.00 - -
Te4l 7.211E+00 -
7493 - 7+308E+00
8.00 - -
9.00 - -
9406 - 7.511E+00
9.85 Teb94E+00 -
10.00 -
10.19 - 7.720E+00
11.32 - 7.917E+00
13.09 84217E+00 -
15.00 -
17.61 8.774E+00 -
20400 - -
22465 - 9.291E+00
23.14 9.3542+00 -
30.76 91949E+00 -
33.97 - 1.014E+01
40.00 -
40.89 1,055E+01 -
45.29 - 1.076E+01
54.36 1.116E+01
56¢62 -
60.00 -
679 - 1.163E+01
72.26 1.176E+01 -
79.26 - 1.197E+01
80.00 - -
96 .06 1,235E+01 -
100,00 -
127.70 1.294E+01
169.76 1.351E+01
225467 14408E+01
300.00 1.464E+01

5 750E+00 -

0 VI
1S2 28 - 1S2 2P

V- nbd
XaAaD>oO

7+506E+00

7+806E+00

8.064E+00
8.290E+00

B8.491E+00

9.258E+00

3.796E+00

COLLISION STRENGTH

1.108E+01

1.183E+01

1.124E+01

1.235E+01

1.276E+01




89

NE VII
2S2 — 28 Z2P(3P)
0
NE VII 10 E ! ' LA | T T — 17 l[v: 8 n
252 - 25 2P(3P) - - 116 H
— i ]
X+ SYMBOL 8 16 & ]
. uctL NS TERBRACK L 1
€= 1l.014 €= «783 Y 10 E. 4
— - ]
. 0, 3 .
1.09 2.050€-01 - - J
1,45 1-800E‘01 - Z i N
2453 - 1-270E‘01 O - J
2+.5% 1.520€-01 - — -2
3.55 - 1.190€-01 v 10 o .
3.62  1.300€-01 - — - ]
6. 39 - 1.000€E-01 ] - ]
36.24 1.760E-02 - 7 i ]
72.49 6.340€-23 - O i
O B
10—3 ‘
10 0 10 1 10 2



64

X.SYMBOL

1.00
1.09
l.27
1.53
l.81
1.88
2.74
3.76
5.65
7.52
18.13
18.80
36.25
37.60
75420
150,40

252(1S)

6
NAKAZAKI
E= 1.950

2.190€+00

2.350E£+400

2.650€+400
2.880E+09
3.070€+00

3.790€+00
4.380E+00

5.570E+00

NE VII

- 2S5 2P(1P)

8
uctL
E= 2,027

1.910E+00

1.970€+00

3.550F+00

4.190F+00

16

JSTERBROCK

F=s 1.825

2.910€E+00

2.940€+00

3.050€+00

COLLISION STRENGTH

.00

.00

2S2C1S) -

NE

VII

2SS 2P (1P

T

1 1 T

VT

T T T T T

1L 1. 11

10

10

O o
IO«




09

X.SYMBOL

1.00
1.01
1.17
1420
1.23
1437
1.50
1. 5%
1.58
1.84
1.68
2413
2447
2457
274
2.87
3433
3,87
4,07
4049
5¢14
522
6406
6.84
7.03
7.71
Bs17
9448
10,28
11.01
11,97
12,78
12.85
14.84
15.38
15442
17.23
17.99
20,00
20456
23.13
25464
25.70
40,00
100,00

4
MANN
€= 1.1389

3.,333E+00
34369E+00

3,409E+00

3.455E+00
3.507E+00

3.563E+00
3.628E+00

3.701E+00
3.781E+00
3.,87JE+00

3.967E+00

4¢073E+00
4.187€+00

4e310E+02

4.442E+00
4+582E+00

44729€+00
4.8B4E+00

5.045E+00

5.211E+00

5.383E+00

NE VIII
25 = 2P

5
2088
E= 1,168

3.280E+00

3.350E+00

3,430€E+00

3.560E+00

3,990E+00

44340E+00

4620E+00

4¢850E+00

5+050E+00
5.230€E+00

54390E+00
54530E+00

5.660E+00

10
PEEK
E= 14189

3.265E+00
3.,267€E+00

3.317€E+00

34374E+00

3.440E+00

3.610E+00

3.835€E+00

4.120E+00

4.661E+00

54312E+00

%4 20BE+00
7.310E+00

22
HENRY
E= 1.170

3.340E+00

3.590€E+00

44230E+00

4¢560E+00

4¢360E+00

5.600E+00

COLLISION STRENGTH

NE VIII

A

ZP

L1 1 1

10




19

252 2P5(2P) - 2S1 2P6(23)

X SYMBOL

1.01
1.10
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
12.65
15.91
20.00
20.02
25.19
31.70
39.869
50.00
50419
63.15
79.47
100.00

3
R0O83
E= 3.259

7.350€E-01

1.919€E+00

2.921€+00

3.569E+00

4.196€+00

5.011€+02

5.622E+00

AL Vv

4
MA NN
€= 3,259

1.758E+00

1.853€+00
1.970€+00

2.095E+00
2.236E+00
2.390€+00

«S5R8E+00
2.738E+09
2.929€+00
3.130€+00

3.333E+900
3.553€+00
3.,773€+00

3,995€+00
4.220€E+00
4.445€+00
4.,6TNE+00
4.894E+Q0
5.117€+00
5.338€+00
5.557€+00

COLLISION STRENGTH

232 ZP5(ZP) -

6.00

ALV

231

ZPE(2S)

5.00

4.00

3.00

2-00

1.00

0.00

T

LENRNER S R B B |

[ S R |

-1 T v 1 T T

1 1 1.1

10

10

10

5w
oa
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252 2P4(3P)

Xe«SYMBOL

1.01
1.10
1.27
1.50
1.60
2.00
2.01
2.53
3.01
3.19
4.01
4.51
5. 00
5.04
6¢35
7.99
10.00
10,05
12.65
15,91
20.02
25.19
31.70
39,89
50.00
50.19
63.16
79647
100.00

5
ROBB
E= 2.945

5.640€+00

6.569E+00

7.034€+00

AL VI

- 2°%1 2P5(3P)

3
R0BA
E= 2.945

2.169E+00

5.5 E0E+00

8.471€+00

1.030€+01

1.428E+01

1.594E+01

a.
MANN
€= 2.937

5.593E+00
5.807€E+00

6.062E+00
6.359€+00
5. 700€+00

7.086E+00
7.514E+00

7.9B4E+00
8.,490€+00
9.029€+00

9.596E+00
1.018E+01
1.079€+01
1.141E+01
1.204E+01
1.267€+01
1. 330€+01

1.392€+01
1.455E+01
1.517€+401
1.579€E+01

COLLISION STRENGTH

AL VI
2382 ZP4(3P) - 281 ZP5(3P)

16'0 T T T Ty T T T

T 1 T 17

e w
>0 0

14.01 .
12.04

10.0+ -

W | 1 1 1 L1 1

10 10 10




€9

X.SYM3OL

1.01
1.07
<127
1.60
2,01
2.30
2.53
3.19
3.83
4,01
5.04
6435
7.99
10.05
12.65
15.91
20.02
25.19
31.70
39.89
50419
63.16
7947
100.00

SI IV

3s - 3P

21
FLOAER
€= 652

1.695E+01

1.834E+01

2,094E+01

4
MA NN
E’ 0652

1.669E+01

1.762E+01
1.371€+01
1.997F+01

2.140E+4N1
2.300F+01
2.475€+01
2.66HKE+D]
2.8692+01
3,083€+01
3.305€+Q1
3,533E+01
3,766E+01
4.,003E+01
4.242€+01
4.482E+01
4.7 24E+01
4.,9365E+01
5.207€+01
5.443E+01
5+690E+01

COLLISION STRENGTH

10.0

1

] J . |

10




¥9

[ ]
X.SYMBOL

1.01
1l.34
l.78
237
2.88
3.15
4.19
5657
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 XIIT

2§ = 2°P

21
FLOWER
€= 1.735

1.790E+00

2.290€+00

2.440€E+00

4
MA NN
E= 1.800

1.629€+00
1.658E+00
1.694E+00
1.741€+00
1.8C0E+09
1.872€+00
1.959F+Q0
2.061€E+00
2.177€+00

2.308E+00
2.452€+00
2.605€+00
2.766E+00
2.931€+00
3.099€+00
3.266E+00
3.432E+00
3.595€+00
3.757€+00
3.914€E+00
4.067€+00

COLLISION STRENGTH

3.50

3.00

2.50

2.00

1.50

I | 1 ' [ U T B |

10

10 ! 10



49

.
X.SYM30OL

1.01
1.36
l.84
24647
3.33
3.69
4.49
6.C6
7.39
8.17
11,01
11.08
14.84
20.00

32 3P - 35 3pP2(4P)

1
MANN
E= o654

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

7.067€-01
50341E-01

3.930€-01
2.775€-01
l.871E-01
1.215€-01

S Iv

uctL
E= e 541

6.221E~-01

3.532€-01

2.3105-01

COLLISION STRENGTH

S IV

3SZ2 3P - 38 3PZ2{4P)
40 —— e r
.00 |
.60 ]
.20 ]
.80 ]
40 1
'%oo lllllié T

X

o0 ~—
D+



99

X.SYMBOL

1.01
1.36
l.84
2443
247
3.33
4449
4.86
6.06
7.29
8.17
11.01
14.84
20.00

1
MANN
€= «852

5.603€+00
5.490E+00
5.463€+00

5.547€+00
S5.746E+00
6.044E+00

6.419E+00

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

S Iv
352 3P - 35 3p2(20)

uctL
€= «823

7.905€+00
8.827E+00

9.788E+00

COLLISION STRENGTH

10.

S 1v
3S2 3P - 3S 3P2(2D)
o ll?é o IIYO

O —
D+



L9

S IV

s IV 3Sz2 3P 3S 3PZ2(Z2S)
352 3P - 35 3P2(2S)
8'00 1 T lﬁllTl] T 1 T 1 rrr
[ ] 1+
XoSYMBOL 1 ) T 8 n
o MANN uctL — 7.00 ]
Es 1,120 €= 1.098 O
pd
Lil
1,01 2.978E+00 - x 6 00 1
1e36  3.2B88E+00 - —
1.82 - 3.394E+00 2
1-8" 3-652E“°° - SOO s
2.47 4.06BE+00 - Z
3433 4,533E+30 - -
3. 64 - ‘00283E+°° — 4 OO
4.49  5,039€+00 - 2 !
5¢47 - 4.911€+00 —
6e06 5.573E+00 - —J
8.17 6.142E+00 - —1 3.00 ]
11.01  6.727€+00 - -
14,84  T7.324E+00 - o
20000 7-933E+00 - 1 L NI A A SR U TN T A B A
200 = - 2
10 10 10
X




89

XeSYMBOL

1.01
1.36
1.58
1.84
2047
3.16
3.33
4449
4474
6.06
8.17
11.01
14.84
20.00

352 3P - 3S 3P2(2P)

1
MANN
E= 1.216

1.657E+01
1.904E+01

2.,198E+01
2.539€+01

2.925€+01
3.348E+01

3.802€+01
4.277€+01
4.766€E+01
5¢261E+01
5S.761E+01

S IV

8
yct
€= 1.265

2.442E+01

3.364E+01

3.916E+01

COLLISION STRENGTH

70.

10.

S IV
382 3P - 38 3PZ(ZP)

T T 1+ 1T 1T 117

o0 —
D+




69

X.SYMBOL

1.00
1.01
1l.27
1.60
2,01
2.53
3.19
4,01
5.04
6.35
Te37
799
10.05
12.65
15.91
204,02
20411
25.19
31.70
32.86
39.89
50.19
63.16
79.47
96457
100,00
159,30
287.72
415.15

282 = 25 2P(3pP)

1
MANN
Es 2,173

2.939E-02
2.908E-02
2.866€E-02
2.81B8E-02
2.758€E-02
2.685€-02
2.595€-02
2.487€=-02
2.356E-02

2.205€-02
2.031€-02
1.837€-02
l.627€-02
1.407€-02

1.186€-02

9.738E-03

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

2.561€-03

AR XV

15
SAMPSON
€= 2¢543

2.854€E-02

2.516€-02

1.844E-02

l.487€-02

9.697€E-03
8.977€~03
6.920E-03
9.105€-03

COLLISION STRENGTH

.030

025+

020 ¢+

015+

010 ¢

- 005

.000

AR XV
232

2SS ZP(3P)

T

T

1

T T 1oy

L1y

L

T

T

T

TITTT

111

T

1

T T T T IrT

1 |

10

0

10

X

10 z

10




0L

X. SYMBOL

1.01
1.27
1460
2,00
2401
2453
3,19
4.01
b.47
5 GO
504
6435
7.99
B84 00
10.00
10.05
11441
12465
15.91
16. 00
18,35
20,00
20,02
25.19
31.70
39,89
50419
53,06
63,16
79.47
B776
100,00
157.17
226457

252 -~

1
MANN
E= 3,787

6.679E~-01
64790E-01
6¢925E-01

7.088E-01
7+284E-01
7.516E-01
7.786E-01

8.100E-01
8.458£-01
8.860E-01

9.304E-01

9.786E-01
1.030€+00

1.084E+00
1.141E+00
1.199E+00
14257E+00
1.316E+00
1.375E+D0
1.434E+00

1.492E+00

AR XV
25 2p(lP)

9
YOUNGER
E= 4.122

6-5405'01

7.500E-01

8.260E~01
8+.680E~01

9.660E-01
1.,020E+00

15
SAMPSON
E= 4,668

9,234E-01

9.688E~01

1.075€+00

1.363E+00

1.498E+00

1.659E+00
1l 753€E+00

COLLISION STRENGTH

AR XV
2SZ2 — 28 ZP(1P)
2~()O T T 7T T T T T T T T T Y177
1.50¢ _
1.00¢ i
OSO L Lot 11 RN | [N IR RN
10 10 10 10
X

GO —
O N +



¥A

X.SYMBOL

1.01
1.34
1.36
1.78
2.00
2437
3.00
3.15
4.19
5457
6.00
Te41
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
225.67
300.00

AR XVI

182 25 - 152 2¢p

4
MANN
Es= 24480

9.680E-01
9-824E‘01

1.002€+00
1.027€+00

1.059€+00
1.098E+00
1.145E+00
1.201€+00
1.266E+00
1.340E+00
1.421€+00
1.509€+00

1.602€+00
1.698E+00
1.795€+00
1.893E+00
1.991E+00
2,087€+00
2.1B81€+00
2.273€E+00
2.362E+00

22
HENRY
E= 24,309

9.800E~-01
1.020€+00

1.060€+00

1.1¢0€+09

1.330€+00
1.410€+00

1.590€+00

COLLISION STRENGTH

.00

-80

AR XVI
1S2 28 -

1S2 2P

T

T

T 1 T I TT11T

T ﬁf"'*'_r/*z

L S U |

10

10

4 o
2 3




A

X.SYMBOL

1.00
1.05
2.00
254
3.72
4.00
68.00
16.00

CA X
35 - 3p
11 21
BLAHA FLOWER
€=z 1l.618 €= 1,610
7.340E+00 -
- 5.,820E+00
7.770€400 -
- 7.190E+00
- 7.280E+00
8.510E+00 -
9.5650E+09 -
1.110€+01 -

COLLISION STRENGTH

12.

1 1 111 111

10



[ ]
X.SYMBOL

1.00
1.08
1.50
l1.58
2.00
4.00
8.00

€L

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

- 7.000E-01
7.820€E-01 -

- 7.000€E-01
8.050€E-01 -
8.540€-01 -
8.800E€-01 -

COLLISION STRENGTH

.900

-850 ¢+

.800 ¢+

. 150

650+

.600

-100 t2

10




vL

[ ]
X+ SYMBOL

1.00
l1.87
2.00
2.74
4.00
8.00
16.00

20 .
CA X L
3p - 30 =
O 18.
Z
11 21 EE
BLAHA FL CWER — 16
E’ 20185 E’ 20190 (/) ’
Z
1.190€+01 - O 14
- 1.100€+01 — ’
1.,280€+01 - 2
- 1.175E+01 —t
1.430€+01 - 1]
1.640E+01 - ISR
1.950€+01 - O
-
10.

) D |

10




X SYMBOL

1.01
1l.27
1.60
2.00
2.01
2453
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
20.02
25.13
31.70
39,89
50.19
53.16
7947
100.00

~J
(52 ]

352 -

1
MANN
E= 3,207

2.784€E+00
2.835€+00
2.893E+00
2.966€+00
3.053€+00
3.155€+00
3.274E+00

3.410€+00
3.563E€+00
3.735€+00

3.922€+00
4.126€+00
4.343E+00

4.572€+00
4.811€+400
5.057€+00
5.309E+00
5.564E+00
5.822€+00
6.0380€+00
6.338E+00

FE XV
3S 3pP(1P)

9
YOUNGER
E=s 3.,207

2.920E+00

3.,350E+00

3.670€+00
3.8 40€+00

4.310€+00
4.,510E+00

21
FLOWER
E= 3,073

3.330€+00

COLLISION STRENGTH

-00

.00

.00

.00

.00

.00

1

S T B S U A i | 1 R S S T X

10 0

10 ! 10
X




9.

[ ]
X+ SYMBOL

1.00
1.01
lelé
1.30
1.67
2.00
2el4
2.46
2475
3,03
3,53
4400
4,53
5400
581
6.00
7.00
T.46
8400
9.00
9.59
10.00
12,31
15.00
15481
16,00
20,00
20.29
26. 06
33446
40,00
42.97
55.17
60,00
70.85
80,00
90,97
100,00
116.82
150400

FE XVI

2P6 35 =~ 2P6 3P

4
MANN
E= 24653

3.541E+00

3.596E+00
3.661E+00

3.76:5*00
3.8625*00
3.9635000
6.11;5*00

4.2B82E+00
4.475E+00

4.695E+00

4.937€+00

5.202E+00

5.485E+00
5.785E+00
6.096E+00

64415E+00
6.740E+00

7.06BE+00
7.397€E+00

7.726E+00
8.052E+00

11
8LAHA
E= 24653

3,710E+00

3.880E+00

4+200E+00

4s670E+00

54410E+00

19
L IM
E= 24667

4,051E+00

4e2B85E+00
4. 4B0E+00

4.648E+00
4. 796E+00

4.926E+00

5.426E+00

5¢777E400

66615E+00

7+102E+00
Te447E+00

Te T14E+00

21
FLOWER
E= 24640

3.630E+00

3,670E+00

3.650E+00

COLLISION STRENGTH

.00

FE XVI

ZP6 3S

ZP6 3P

T T

T T T rIr]

T

T T TTIT] T LI R S o B

o111 1 1 L L L 1)1

N — —

— -5

NX®wo




LL

[ ]
XeSYMBOL

FE XVI1

2p6 35 -~ 2P6 3D

4
ANN
E= 6,172

3,013€~01
3.047€E-01
3,087E~01

3.132€~01
3,179€~01
3,231€~01

3,284E-01
34337€-01
3,3688E~01

3,436€E-01
3,480€-01
3,518E-01
3,550E-01
3.574E-01
3,5B89E-01
3,597E~01
3.599E-01
3,592E-01
3,580€~01
3,565E~01
3,545E~01

MA NN
g= 0,000

3,493E~01
3,532E~01
3.572E-01

3,614E-01
3¢653E~01
346 90E-01

3,721E-01
3,746E-01
3 07635'01

3,773€-01
3,776E-01
3,773E-01
3,765€~01
3,752E-01
3,7 36E-01
3,7156=01
3,694E-01
3,667E-01
3,640E-01
3,612E-01
3,582€-01

11
3LAHA
E= 64172

3,520E~01

3,580E-01

3,630€~01

3,740E~01

3,790E~01

21
FLOWER
E= 64150

3,200€-01
3,200€~01

COLLISION STRENGTH

.400

.380

.360

.340
320 g2

300¥
10 Y

FE XVI

o>pg 3S - 2P6 30

10 10

10

N —

—— -
NweoO




8L

X.SyYMBOL

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
8.64%
10.50
12.76
15.51
18.85
22.91
27.85
33.85
41.14
50.00

FE XVI

2P6 3S =~ 2PH 45

11
BLAHA
E= 17.02

1.180€-01
1.190€-01
1.190E-01

1.210€-01

1.210€-01

;
MA NN
€= 0,000

1.153e-01
1.163€-01

1.171€-01
1.178€-01

1.183€-01
1.187€-01

1.189€-01
1.189€-01
1.188E-01
1.186€-01
1.184€-01
1.180€-01
1.176€-01
1.173€-01
1.169€-01
1-165E'°1
1.161€-01
1.158€-01
1.155€-01
1.152€-01
1.149€-01

4
M ANN
E= 17.02

1.,011E-01
1.031€-01

1.051€E-01
1.,070E-01

1.087€-01

" 1.103E-01

1.115€E-01
1.126E-01
1.133€-01
1.139€-01
1. 144€E-01
1.146€E-01
1.148E-01
1.149€-01
1.149€-01
1.148€-01
1.147E-01
10146E‘°1
1.145€-01
1.144€-01
1.143€-01

COLLISION STRENGTH

FE XVI
ZP6 3S -

ZP6 4S8

130 ™ T T T T T T T T LUN S B o |
120 ;)_//*_“
.110¢
100 L I [ e . 1 I S S U U RN
10 10 10
X

—-d b
“w e0



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
22.91
27.E5
33.85
41.14
50.00

FE XVI

2P6 35S - 2P6 4P

11
BLAHA
E= 18.07

1.350€-02

2.310€-02
2.800E-02

3.750€~-02

5¢540€-02

4
MA NN
€= 18.07

1.721E-02
1-9485-02

2.289€-02
2.760E-02

3.3 ¢5E-02
4.111€-02

4.,9R9E-02
5.993E-02
7.111€~02
8.333E-02
9.648€E=-02
1-1°5E-°1
1.2528~-01
1.4C7€-01
1.567E-01
1.732€-01
1.9028-01
2.075F-01
2.2£1€-01
2.430E-01
2.611€-01

COLLISION STRENGTH

-300

250

.200

- 150

-100

-050

000

FE XVI
ZP6 38 -

2P6 4P

T

L

T T T T T TT7

FU S U I S A |

) I S S . |

10

T

10
X

10




08

FE XVI
3P - 3D
X. SYMBOL 11 21
. BLAHA FL CWER
E= 3.518 E= 3.500
1.00 5.640€+00 -
l.86 - 5.439E+00
2.00 5.950E+00 -
2.29 5.495€+00

4.00 6+470€+00 -
8.00 7.300€+00 -
16.00 8.,350€+00 -

COLLISION STRENGTH

.00
10

§ I W '

10




X«SyMag,

l.01
lelg
le27
ls60
2.01
2453
2486
3.19
4401
4.58
5404
6429

10. 05
1l.44
12465
15.91
20.02
22,89
25,19
31.70
34,33
39.89
45,77
50419
37.22
63,16
68466
79.47
80,10
91.54
100, 00

18

£
282 2p

LT
€= 84736

6.5805-01

5.1205-01

5.6305-01
6.0305-01
6.3505-01
6.6305-01
6-6905'01

7.9605-01

8.6255-01
9.0955-01
9.67&5-01
9.795E-Ol

I-OOJE*OO
1-0305#00

E xvrry
3 - 25 2pPs

4

M ANN
E- 9.390
2.4635-01
4e555¢-0;
4-6595'01
4.7826-0)
40929¢~01

5.1025-01
5.3015-01

5.5285-01
5.7835-01
6-0665-01
6.3755-01
6.70“5-01
7.0615-01
7.4305-01

7.8125-01
8.2045-01

8.6055-01
8.99;€-01
9.3955-01
9.792-15-01

1.0186*00




28

X.SYMBOL

1.01
1.38
1.88
2+56
3449
4.76
6450
B.86
11.23
12,08
14.97
16,48
13.71
2246
22.47
30.65
41.79
53447
57.00
77.73
106.00
144,56
160441
197.14
267435
268485
366464
374.29
481,23
500400
588417
695411
802.05

2P4(3p) - 2P4(1D)

1
MANN
£= 1,228

1.255€~01
14247E-01
1.236E-01
1.221€-01
1.202E-01
1.176€E~01
1,142E-01
1.099E-01

1.045E-01

9.762E-02

8.957E~-02
8.037€-902
7.035E-02
6.,003E-02
5.017E-02
4.13BE-02
3.416E-02

2.870E-02
2.487E-02
24238E-02
2.084E~-02

FE XIX

ROBY
E= .935

1.163€-01
1.115€-01

1.070€E-01
1.029€-01

7.740E~-02

404 40E-02

3.476E-02

3,070€-02
2.854E-~02

24719E-02
2.609E~-02
2.550€E-02

COLLISION STRENGTH

- 140

120

. 100

.080

060

040

.020

.000

FE XIX

ZP4(3P)

- ZP4(C1D)

T v T Yoy

(RN

L

T T T TTTTT

11 a1yl

T

T rrrry

L1 L1}

10

10

10

10

gy —

b +



FE XIX
2P4(3P) = 2P4(1S)

€8

L1 )
X.SYNBOL 1 5 FE XIX
. MANN RO BB _
E= 2,653  E= 1,945 P4 (3P) ZP4(C1S)
-1
10 - LENEE B S S N AR N | T Ty — T »
1.01  1.683E-02 - - ]
1.38 1.656E-02 - ]
1688 1.619E~02 - T B ]
2456  1.571E=02 - — I
3.49  1.509€-02 - ) - .
4.76  1,430€~02 - = |
5440 - 24255E~02
6450  1.330E~02 - L
7.20 - 2.159€-02 Y 3
B.B6  1.209€E~02 - — ]
9400 - 2.0756~02 > ]
10,80 - 2.,0056~02 ]
12.08  1.069E~02 - ]
160“8 9-12"5'03 - Z
22447  7.473€-~03 - O 1
25.71 - 1.5656~02
30,65 5.841E-03 - —
41.79 4+346E~03 - 0] E
57.00 3.077€-23 - —_ .
77.12 - 1.051€-02 ] 1
77.73  2.086E-03 - )
106400  1.369&-03 - ] ]
128453 - 9,261E=03 O
1""- 56 8-8795‘0" - (__) r T
179.94 - B.7¢1E~03 4
197.14  5.847€-04 - 10 .
231.35 - 3,504E~03
268.85 4.,0376-0¢ - 10 10 10 10
282.76 - 3.289E-03
334,17 - 3.082E~013
366466  2.397E-04 -
385,58 - 7.376E~03
500.0C 2.420E~04 -

N —

b +




¥8

Xe SYMBOL

1.01
1.27
1.40
1.60
1.87
2401
2¢33
2.53
2.80
3.19
4401
5.04
6.35
667
799
10.05
12.65
1591
20.00
20402
25.19
31.70
33.34
39,89
46,468
50,19
60,01
63,16
73435
79447
86469
100.00
100,02

252 2P4(3P) -

1
MANN
E= 8,386

1.280E+00
1.303E+00

1.330€+00

1.362E+00

1,401E+00

1.447€+00
1.501E+00
1.562E+00
1.631E+00
1.,709E+00
1.794E+00
1.886E+00
1.984E+00
2+.086E+00
2.193E+00
24303E+00

2.414E+00

2+526E+00

2.63BE+00

20749E+00

2.859E+00

FE XIX

5
ROB88
E= 7.498

1.310€+00

1.341E+00

1,3¢65€E+00

1.,393E+00

1.592E+00

2.015€E+00
20247E409
2.407€E+00
2.532E+00
2.633E+00

2.715E+00

2.785€+00

25 2pP51(3P)

COLLISION STRENGTH

232
3.00

ZP4(3P)

FE XIX

2S ZP5(3P)

2.50

2-00

1.50

LN B B R B |

T T LA S N B

1.00
10

10

Y —

> +



48

.
Xe SYMBOL

l.02
1.27
1.35
1.60
1.69
2401
2403
2.53
319
4401
4.B8%
5404
6.35
799
10.05
12465
14451
15.91
20,02
24419
25419
31.70
33,87
39.89
43454
50.19
53,22
62.89
63.16
72.57
7947
100,00

252 2P4(3P) ~ 25 2P5(1°)

1
MANN
E= 11.24

5.752E-02
5«816E-02

5.889E-02
54980E-02

6.086E-02
6.212E-02
6¢358E-02
6.523E-02
6.722E-02
6+944E-02
7.195E~02
Te477E~02
7.783E=-02
8.126E~02

B8.489E~02
8.871E~02

9.267E~02
9.673E~02

1.008E~01

1.050€~01
1.091€-01

FE XIX

5
ROBB
€= 10433

9.009€E-02

9.184E-02

9.3 %6€E-02?

9.478E~02
9-92“5'02

1.013e-01
1.032€E~01

1.047¢-01
1-064E‘01

1.076E-01
I-OPPE'O;
1.097€-01

COLLISION STRENGTH

- 120

110

- 100

.090

. 080

070

060

-050

FE XIX

2382 ZP4<(3P) - 28 ZP5(1IP)

T T TTT T T T rrrr

10

Y —
> +




93

X.SYMBOL

1.01
1.23
1.49
1.77
l.81
2420
2442
2.68
3,26
3.96
4.03
4.81
5.85
7.11
8405
8.64
10.50
12.76
15.51
16.11
16.85
22.91
27485
33.85
41.14
48432
50400
80.53

252 2P3(45S)

1
MANN
E= 7.189

8.405€-01
8.515€-01
8.646F=01

8.799€-01
8.979€-01
9.183€-01
9.423€-01
9.697€~-01
1.001E+00
1.036€+00
1.074€E+00

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

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

1.614E+00

FE XX

5
R0BAY
€= 64209

8.740F-01

8.930E€-01

9.400E-01

1.047E+400

1.216€+09

1.545E+00

1.,709E+0Q0

- 2S5 2P4(4P)

COLLISION STRENGTH

2.

t

1

0.

FE XX

2SZ2 ZP3C48)

00

2S ZP4(4P)

.50¢+

.00 ¢+

50

T

T T

1 1

T T T T T

Loy

T

T

1

T T 111

1t 1 11

10

10

10

Y —
o +



T4

XeSYMBOL

1.01
1.10
l1.23
1.50
1.81
2.20
2449
2468
3.26
3.96
4.81
4.99
5.85
7.11
8464
9.98
10.50
12.76
15.51
18.85
22.91
27.85
29.93
33.85
41.14
49.88
50.00

252 2P3(4S)

1
MANN
€= 10-60

6+102€-03

6e144E-03
6.193E-03
6.246€-03
6.312€-03

6¢389€E-03
6.477€-03
6.578€-013
6.693E-03

6.824€E-03
6.972€-03
7.141€-03

7.330€-03
7.541€-03
T«775€-03
8.031€-03
8.307€-03
8.602€-03
8+.911€-03
9.233€-03

9.564E-03

FE xX

5
RJ 8B
€= 10.03

1.080€-02

1.1C0€-02

1.160€-02

1.230€-02

1.250F=02

1.260£-02

1.260€-02

= 25 2P4(25)

COLLISION STRENGTH

013 ¢+

011 ¢

009 ¢+

007 ¢+

FE XX

2S2 2P3(4S)

015 '

2S Z2P4<(ZS)

T

llllll]

T

T

T

1

T 1 17

) I T |

005 :

10

10

[
> +




88

X. SYMBOL

1.01
1.05
1.23
1.43
1.49
1.861
2.20
2.38
2.68
3.26
3.96
4.76
4.81
5.85
7.11
B.64
9.52
10.50
12.76
15.51
l1g.85
22.91
27485
2B.56
33.85
4l1.14
47.60
50.00

1
MANN
E= 11l.34

2.815€~-02
2.832€-02

2.850€-02
2.372€-02
2.898E-02
2.928E=-02
2.963€-02
3.003€-02

3.049€-02
3.102€-02
3.163€-02
3.233€-02

3.314€-02
3.404€-02
3.506€-02
3.618€-02
3.740€-02
3.870€-02

4.008€E-02
4.152€-02

4+300€-02

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

5
RJBB
E= 10.50

3.000€-02
3,020€-02

3.063E-02

3.0859€-02

3.3¢0€-02

3.5C0€~-02

COLLISION STRENGTH

.050

045 ¢

040 +

035+

030

025 ¢+

.020

2S2

FE XX

ZP3C4S) -

2S Z2P4(ZP)

T

T

LS I |

T

T 1 1 T v71

1 1 1 1.t

10

10

Y —
> +



68

[ ]
X.SYMBOL

1.01
1.23
l1.28
1.49
l.75
1.81
2.20
2.68
2.91
3.26
3.96
4.81
5.82
5.85
7.11
Beb4
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)

1
MANN
€= 9, 4490

1.820€-02
1.842€-02

1.8368E=02
1.893€-02
1.933€-02
1.974€-02

2,021€-02
2.075€-02
2.135€-02
2.,202€-02
2.275€-02
2.357€-02
2.446€E-02

2.541£-02
2.642€E-02
2.74BE-Q2
2.360E-02
2.975E=02
BOOQQE‘OZ

3.215E-02
3.337€-02

FE XX

5
R BB
€= 8+.595

4.468€E-02

4.576€-02

4.739€-02

4.763E-02

4.627€-02

4.372E-02

4.260€E-02

- 25 2P64(20)

COLLISION STRENGTH

-060

050 ¢

040 ¢t

030 ¢+

020 ¢

010 ¢+

-000

FE XX
2S2 ZP3(4S)

- ZS Z2P4(z2D>

T

T

T

1

T TTryg

o

T

T

”A//k‘—+\\ﬂk\\\\h\ﬁ

1

T 1T 177

11 1 1]

10

10

10

[
o +




06

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

X«.SYMBOL 5 8
. ROBB uctL
€= 967 €= 1,410

8.79 9.8056€-02 -
10.34 9.128&-02

14.18 8.200€-02
15-51 8-646E-°2 -
20.68 8.237€-02 -
35,46 - 6.310E-02
51.71 6.410€-02 -
70.92 - 4.61°E-°2
103.41 4.823E-02 -
206.83 3.553€E-02 -
517.06 2.659€-02 -

COLLISION STRENGTH

. 100

-090

.080 ¢+

070 ¢

060 ¢

050 ¢+

040 ¢+

030+

.020

FE

2S2 2PZ2(3P)

XX1
232 2Pz<C1D)

T

A

T T T T T17r]

111l

L

T Ty rrrrIyg

[ ey

T

il

T LERERILEREI

Lt 1 1 111

10

0

10

X

10

10

Q n
o



16

X.SYMBOL

4436
5,13
7.70
7.98
10.27
19.95
25.67
39.90
51.33
102.67
256467

5
ROB8
€= 1,943

1.369€E-02
1.348€-02
1.270€-02

1.197€-02

8.933€E-03
6¢421E=-03
4.566€E-03
3.436€E-03

FE XxXI
252 2P2(3P) - 252 2P2(1S)

uct
€= 2.506

1.180€-02
8.700€E-03

5+.100€-03

COLLISION STRENGTH

012¢
010 ¢+
.008 ¢+
006 ¢+
004 +
002

000!

2852 2PZ2(3P) -
014

FE XXI

T

A

UL T

T LRSI

Lol 1 L.ttt}

T

T Trrrr

10

0

1o ! 10

2S2 Z2PZ2C1S)

Q n
o




6

X.SYMBOL

Be66
10.19
15.29
184,24
20.39
45.60
50.97
91.21

101.94
203.87
509.68

252 2P2(1D)

8
uctL
E= 1.096

2.,050€-02
2,010€-02

1.990€-02

FE XXI

- 252 2P2(1S5)

5
RN BB
E= 0.000

2.2320€-02
2.240€-02
2.260€-02

2.260€-02
2.360€-02
2.530€-02

2.750€-02
2.8 70€-02

5
R(OBB
€= «981

2.200€-02
2.140€-02
2.130€-02

2.110€-02
2.110€E-02
2.170€-02

2.290€-02
2.360€-02

COLLISION STRENGTH

0 NN
o

FE XXI
2S2 2Pz2C1D)> — 282 2P2C18)
0.03 S —
UNMIXED
0.03} ]
0.02} . ]
0.02 T R T R A
10 ¢ 10 ! 10 2 10

X



€6

XeSYMBOL

1.01
1.23
1.49
1.81
2.20
2.68
3426
3.96
4.81
5.73
5.85
7.11
8.64
10.50
12.76
14.32
15.51
18485
22.91
27.85
28.63
33.65
41.14
50.00

1
MA NN
€= 3,856

4.017€-02
4.013E-02
4.,012€-02
4.011€-02
4.,010€-02
4.008€E-02
4.0064E-02
3.999€-02
3,990€-02

3.980€E-02
3.,967€-02
3.950€-02
3.930E-02
3.906E-02

3.380E-02
3.853€-02
3.,828E-02
3.807E-02

3.794E-02
3.792€-02
3.802€E-02

FE XXI
252 2P2(3P) - 2S5 2P3(58)

8
uctL
Ex 3,492

2.890E-02

2.240€E-02

1.590€-02

COLLISION STRENGTH

045

. 040

035+

.030

025+

020 ¢+

015 ¢

010

232

FE XXI
2S 2ZP3(53)

ZP2(3P)

T LR T T T T 717

T

—

L i S BN

T

T

T 1.1 7171

| I I W N & |

10

10

10

O —
D+




v6

XeSYMBOL

1.01
1.23
1.49
1455
l.82
2.20
2.68
2.73
3.14
3.26
3.64
3.96
4.81
5.85
7T.11
7«85
B.64%
9.09
10.50
12.76
15.51
15.71
18.18
18.85
22.91
27.85
33.85
36436
4114
50400
90.69

FE XXI

252 2P2(3P) - 25 2P3(30)

1
MANN
Ex 64456

8.776E-01
8.876E-°1
8.996E-01

9.137€-01
9.302€-01
9.491€-01

9.714€-01

9.970€-01
1.026€+00
1.059€+00
1.095E+00

1.135€+00

1.179c+00
1.226E+00
1.277€+00

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

1.561€+00
1.621€+00

5
RO BB
E= 5.501

8.737€-01
8.879€-01

9.056E-01

9.274E-01

1.057E+00

1.223€+00

1.418€+00

1.698E+00

8
ucL
Ex 6.366

9.302€-01

1. 084€E+00

1. 252€+00

COLLISION STRENGTH

.80

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

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



g6

XeSYMBOL

1.01
1.23
1.31
1.49
1.55
l1.81
2.20
2432
2461
2468
3.09
3.26
3.96
4.81
585
6.53
7.11
7.73
B. 064
10.50
12.76
13,06
15.46
15.51
18.85
22491
27.85
30.92
33.85
41.14
50.00
77.30

FE XXI

252 2P2(3P) - 25 2°P3(3P)

1
MANN
Ex 7.661

7.507€=-01
7.607e-01

7.725€-01

7.8656-01
8.,024E-01

8.2 14E-°1

8.433€-01
8.683E-01
8.966E-01
9.284E-01

9.636€-01

1.002€+00
1.044E+00
1.089€+00

1.136E+00
1.185€+00
1.238E+00
1.291€+00

1.346€E+00
1.401€+00
1.455€+00

5
ROBB
E= 6.468

6+592€-01

6.708E-01
6.886E-01

7.051€-01

7.986E-01

9.234E-°1

1.081E+00

1.309E+09

8
uycL
F= 7.656

8,210E-01

3.536E-01

1.107€+00

COLLISION STRENGTH

FE XXI
2S2 2P2(3P) = 2S5 2P3(3P)
.50 S
1 +
5A
8N
.30+
10+
90 }
.70+
.50 e
10 10 10 ¢
X




96

[ ]
X.SYMBOL

1.01
1.19
1.23
1l.49
1.79
l.81
2.17
2.20
2439
2.68
3.26
3.96
4.81
5443
5.85
5.96
7.11
8.64
10.50
10.85
11.93
12.76
15.51
18.85
22.91
23.85
27.85
33.85
41414
50.00
59.63

FE XXI

252 2pP2(3P) - 25 2P3(35)

1
MANN
Ex 9,069

6.256E-01

6-349E-°1
6e459E-01

6.588E-01
6¢735€-01

6.909€~-01
7.109€-01
7.337€-01
7.594E-01

7.881€~-01

8+198€E-01
8.543E€-01
8.915€-01

9.313E-01
9.732€-01
1.017€+00
1.062E+00

1.108E+00
1.156€E+00
1.203€E+00
1.251E+00

5
R0 BB
€= 3,385

5.672€-01
5.732€-01

5.932E-°1

6+104E-01

6.857€-01

7.780€-01

9.050€-01

1.091E+00

8
ycL
€= 9.215

50513E-01

7.579€-01

[ T IO I o T I T IO T |

8.826E-°1

COLLISION STRENGTH

.30

.20

.10

.00

.90

.80

.10

.50

FE XXI
2S2 2PZ2(3P)

- 2S Z2P3(3%)

.60 ¢+

T

T v 1T T 1717

T

T 1 T 17

1 11 1.1

10

© Gy —
o +



L6

XeSYMBOL

1.01
l.23
1.49
1.81
2.10
2.20
2.68
3.26
3.96
4.81
5.25
5.85
7.11
Be€G
10.50
12.76
15.51
18.85
22.91
27.85
33.85
41.14
50.00

252 2P2(3P) - 25 2P3(1D)

8
uctL
E= 3,526

9.320E-02

1.045€-01

1.191€-01

FE XXI

1
MA NN
€= 9.388

1.060€-01
1.1C3€e-01
1.120€-01
1.138€-01

1.160€-01
1.165€-01
1.215€-01
1.249€-01
1.287€-01

1.329€-01
1.376%-01
1.427€-01
1.483€-01
1.543€-01
1.606FE=-01
1.673€-01
1.742E-01
1.814€-01
1,888E~-01
1.963€-01
2.038€E-01

COLLISION STRENGTH

250

200 ¢+

150+

100+

050

FE XXI
2S2 ZPZ(3P)

- Z2S Z2P3C1D)

T

—

T T T T

T

LRSS

L L 11 1

T

10

10

o0 ~—
D+



86

[ ]
X.SYMBQL

1,01
1.23
1.49
l.81
1.85
2.20
2.68
3.26
3.96
4.62
4.81
5485
7.11
Be64
9.24
10,50
12.76
15.51
18.85
22491
27.85
33.85
4l.14
50.00

252 2P2(3P) - 2S5 2P3(1P)

8
uctL
€= 10.82

2.260€-02

2.430€-02

2.,690€E-02

FE XXI

1
MA NN
Ex= 10.51

2.434E-02
2.,460€-02
2.490€-02
2.524E-02

2.56HE-02
2.614E-02
2.669E-02
2.7 22E-02

2.803E-02
2.883€-02
2.971€E-02
3.069€-02

3.177€-02
3.293€-02
3.418€~-02
3.550€-02
3.690E-02
3.935€-02
3.985€-02
44139€-02
4.295€=-02

COLLISION STRENGTH

.045

040

.035

.030

.025

-020

2S2 2P2(3P) -
050

FE XXI
2S Z2P3C1P)

T

T

T

T 1T 1 1T U U] T 1 T 1 1 17171

o0 »—
D+

SR A | 1 1 TE N S B |

10

1o | 10




66

FE XXI
2S2 Z2P2C1D> — 2SS Z2P3<(3D>

FE XXI
ZSZ ZPZ(ID) - 25 ZP3(3D) 030 TR — T T T
5A
. T 54
X.SYMBOL 8 5 5 — &8 n
. ucL RO BB ROBB O
€= 4,956 E= 0,000 FE= 4,534 EE
e 0.20¢ J
}_
1.87 - 3.,550€6~-02 1.274E-01 )
2.21 - 3.,500€-02 1.292€-01 MIXED
3.31 - 3,340€-02 1.317E-01 = n
4.046 1,400€-01 - - ® ot
4,41 - 3.,190€-02 1.351€-01 ~ 0 10
10.09 1.504€-01 - - v Y- IUTr 1
11.03 - 2.440€-02 1.503€-01 —
20.18 1.624E-01 - - :j
22-06 - 1.620F-0?_ 1-662E-°1 O UNMIXED
46,11 - 8.,480€-03 1.831€-01 O
110.28 - 2.520E-03 2,096€-01
OOO ! AR RN T T A P aa
10 9 1o ! 10 ¢ 10 3
X




0oL

[ ]
XeSYMBOL

1.55
l.82
2.73
3.20
3.64
8.01
9.09
16401
l18.18
36436
90.89

FE xXI

2S2 2P2(10) - 2S5 2P3(3P)

8
ucL
E= 64246

2.000E-02
1.540€-02
1.110&-02

5
ROBA
E= 0,000

8.690€~-03
8.570E-03
8¢170€~-03

7.800€-03
5.900E-03
3.870€-03

10980E'03
54710E-04

5
R0B8B
E=s 54501

1.610€-01
1.637E-01
1.680€E-01

1. 720€-01
1.896E-01
2.047€-01

2,219€-01
24 486E-01

COLLISION STRENGTH

10

2
0

S2

2Pz2C1D)> -

FE XXI

T U vrrrrng T T T 7TT0Y
\
o
Il

T T rTrrrot

T LELLRARLIS

+ 1 orrrenal i1 tiies

2 gl

UNMIXED

p 3 il

—
@]

—
@]

2S Z2P3(3P)

AN n
o0



101

XeSYMBOL

1.15
1.35
2002
2.56
2.70
6.41
6eT4
12.861
13,48
26496
6740

FE xXxI
252 2P2(1D) - 25 2P3(35)
8 5 5
ucL RO BB R0B8B
E= 7.805 E= 0.000 E=a 7.418
- 1.070€-04 6.,290€~-02
- 1.050E-04 $H.350£-02
- 9.800E-05 6.620E-02
2-5°°E-°3 - -
- 9.,100E-05 6.,390E~-02
1.900€-03 - -
- 5.800E-05 B.720E-02
1.500€-03 - -
- 3.,000€-05 1.,110€-01
- 1.000€-05 1.420E-01
- 1.,000€-06 1,840E-01

COLLISION STRENGTH

2S2 Z2P2C1D) - 2S 2ZP3(33)
0

10

10

10

10

10

10

10

FE XXI

E T 1 1 1 17 T T T T T T 1T
i MIXED N
-1 ’M/ ]
2 ;
-Zl ]
. :
-3] " 1
g 3
4f ]
]
o f ]
P UNMIXED E
6f ]
10 0 1o ! 10

X

0 nn
g~ ~ 4




20l

FE XXI
2S2 2P2<1S)Y — 2SS 2P3(3D)
FE XXI -1
252 2P2(1S) - 25 2P3(3D) 10 g
. L Sf MIXED ]
Xe SYMBOL 8 5 5 510 Tk . 1
. ucL R0B8 R 08B > : ]
€= 3.859 E= 0,000 E= 3.553 0 -3t ]
@ 10 ¥ 3
— E 3
2439 - 9.000E-06 1.672E-02 %2 A ]
2481 - 9.000E-06 1.731E-02 o L i
4422 - B.0C0E-06 1.860E-02 Z 3 E
5.18  6.800£-03 - - - - ]
5463 - 7.000E-06 1.988E-02 10k i
12,96  7.800€-03 - - v 10k E
14407 - 4,000E-06 2.532E-02 B - ]
25.91  9.000E-03 - - 3 ..6[ ]
28415 - 2.000E-06 3.004E=02 o 10 E UNMIXED E
56429 - 1.000E=-06 3, 487E-02 O - ]
140,73 - 1.000€-07 4.152€-02 -7 T
10 i >
10 10 10 10

0 NN
oy - -4




[ ]
XeSYMBOL

l.88
2.21
3432
3.488
4.42
9.71
11.06
19,42
22.12
44.25
110.62

€01

8
uctL
E= 5.149

1.630€-02
1.540€-02

1.480€-02

FE XXI
252 2P2(1S) = 25 2P3(3P)

5
ROB8
E= 4,520

1.034€-02
1.024€-02
9.970€E-03

9.7€60€-03
8.820E-03
7.830€-013

7.067€-03
7290€-03

COLLISION STRENGTH

.020

015+¢

. 005

.000

232 2P2C1S)

FE XXI

- 23

ZP3(3P)

T

010+

t

1,

T trrTier T

Lot 1

I LRERIR RN |

Lol

T

LR

11 L1t

10

0

10

10

10

@
o 3~




¥0L

[ ]
X+SYMBOL

1.01
1.27
1.60
2,01
2.53
2464
2.80
3.19
3452
4.01
4440
5.04
5.28
6435
7.03
799
10,05
12.¢€5
14.01
14.07
15.91
20402
21,10
23,82
25419
28414
31,70
35417
39,89
42.04
50419
63.16
70.06
70.35
7947
100,00
140,70
211,04
281439
351.74

252 2P

1
MANN
E= 3,586

Te447€E-02
7.44%8€E-02
Te462E-02
T7e4477E-02
7.496E-02

7+516E~02
7.53;5-02
7.5535-02
7.58;5-02
7.60:5-02

T7+625€E-02
74643E-02

74659E-02
7.676E-02
7¢699E-02
7.735€6-02
7.789E~02
7.869E-02
7.979€E-02

8+121E-~02
B8+293E~02

FE xXII

- 25 2P2(4P)

5
ROBA
E= 24843

6.835E-02

64948E-02
7.039€-02
7.097E~02

7.192€-02

7.34B8E-02

7.315€-02

74259E-02
7.218E-02

7.157E~02

7396E-02
7.654E-02
7.897E-02
8+086E~02

8
JCcL
E= 3.558

5, 990£-02

5.760E-02

64630E~02

6.620E-02

60 720E-02

COLLISION STRENGTH

.090

2S2 2P

FE XXII

2S 2P2{4P)

085+

.080 ¢+

075¢

070 +

.065 ¢+

.060

T

T IO

10

0 G —
o +




501

.
Xe SYMBOL

1.01
1,27
1.42
1.60
1,63
1.89
2,01
2.36
2453
2.83
3.19
3,78
4,01
5.04
6435
7456
799
Belé
10,05
11,34
12.65
13.85
15,11
15.91
18.89
20.02
24443
25.19
31,70
37.79
39,89
40,72
50619
63.16
75457
79447
100,00
113,36
151,14
188493

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

1
MANN
E= 5.935

6.169€E-01
64248€E-01

603465‘01
60465E~-01
64608E-01
64776E~-01

64979€~01
7e215E-01
Te487€-01

74795€~01
B84140E~01
B84517€-01

8.927€~-01

9+364%E-01

9.824E~-01
1.030€+00

14079E+00

1.129E+00
1e179E+00

1.229€E+00
1.278E+00

cE xxIl

5
RO BA
Ee 54293

5:897E-01

6.08:5-01
6.1966-01
6.27;5-01
6.6965-01

743 22E~-01

7.879E-01

84390E-01
8.783E~01

1.011E+00

1.155E+00

1.239€E+00
14299€+00
14345E+00

8
ycL
E= 64139

5¢ T4BE~01

7.084E-01

7.964E~-01

9.248E-01

1.033€+00

COLLISION STRENGTH

.30

.50

2S2 2P

FE XXI1

- 28 2Pz2<(2D)

T T

T

T T

1

L1 1t

10

10

o0 +




90!

.
X.SYMBOL

1.01
1l.11
1.27
l.41
1.47
1.60
l.84
2.01
2.21
2.53
2.95
3.19
4,01
5.04
5490
6435
7.05
7.99
8485
10.05
11.80
11.98
12,65
144,75
15.91
20,02
21415
25419
29.49
3l.70
35424
39.89
50.19
58499
63,16
79447
B8B.48
100400
117.98
147447

FE XXII

252 2P - 2S 2P2125)

1
MANN
E= 64727

2.820E-01

24861E-01

2.912€E-01
24973E-01
3.045E-01
3.133€~-01
3.236E-01
3.356E-01
34495E~01
3,651E~01

3.824E-01

4e014E~01

4.219€-01
4-4365'01

4+663E-01
4.897€-01

54135E-01
5.378E-~01

5.619E~01
5.859€-01

6.097€-01

5
L)L
E= 6,781

2.565E-01

2.517€~-01

246 89E-01

2.741E-01

24856E-01

34244E-01

3,498F=-01

3.698E-01

3.,877e-01

4.467€E-01

5.088€~01

5.467€-01

5¢731E~01
5+931€E~01

JCL
€= 7.093

2.673E-01

3.321€-01

3.719E~-01

44246E~-01

4 766E-01

COLLISION STRENGTH

. 700

.600

.500

-400

.300

.200

FE XXI1I

2S2 2P - 2S5 Z2PZ{ZS)

10

@ Gy —
o +



.
X+SYMBOL

252 2p

1
MANN
E= 7.959

8.,897€~01

9.039€E~01
9.212E-01
9.422€~01

9.66BE~01

9.967€~01
1.032€E+00
1.072E+00

1.119E+00
1.171E+00

1.228E+00

1.,291E+00

1.353€+00

14430E+00
1.504E+00

1.580£+00
1.657E+00
1.735€E+00
1.813E+00
1.890£+00

1.967E+00

FE XXII

- 25 2P2(2P)

5
R08A
E= 7.216

B8.7B80E-01

B84978E-01
9.17;5-01
9.36;5-01
9.71;5-01

1.097E+00

1ls186E+00

1.2 £4E+00

1.317€+00

1.528E+00

1.760£+00

1.889E+00

1.984E+00
2.060E+00

8
JCL
E= 8.321

9.582E-01

1.064E+00

1. 193E+00

1.369E+00
1.540E+00

COLLISION STRENGTH

-00

.80

2S2 2P -

FE XXII
2S 2ZPZ2(ZP)

T LANL R | T T LN I CHN B B |

1 1 J I NS W W |

10

10 ! 10

0 Uy —
o +




108

X.SY980L

1.00
l.01
1.27
1.60
2460
2,01
2,53
3.19
3.20
3,69
4400
4.61
5.04
6.14
6.35
6.40
7.99
3.00
8.93
9.60
10.65
12.65
12.80
15.36
15.91
16.00
19,20
20.c¢2
24.80
25419
25.60
30,72
31.70
32,00
39.89
40,67
50.19
63.16
79.47
32.17
100.00
129,00
153.¢6l1
199. 34
358.01
516.69

252

1
MANN
E= 3.703

2.124E~-02
2.120€E-02
2.117€E-02

2.115€E~02
2.111€-02
2.106E-02

2.099E-02

2.2873E-02

2.077€E-02

2.062E-02

2.043E-02
2.J21E-02

1.996E-02

1.968E-02

1.940€E-02

1.915€-02
1.895€6-02

1.8484E~-02
1.382€E~-02
1.891€E-02

1.911€E-02

FE XXIII

- 25 2P(3P)

MANN
E= 0.000

1.154K~-02
l.142E-02
1.129€-02

1.113F=02
1.093€E~-02
1.068F-02

1.039€-02
1.0C1F=-02
9.577c-03

9.0¢5E-03

8.471F-013
7.796E-93

7.047€E-03

6.2386-03

5.3C9F=-03

4.557€-013

3.,745€E-03

2.996E~-03
20333E-03
1.770€~-03

1.311€~03

5
RQO88
F= 3,255

2.257€E-02
2.275€E-02

2.289€E-02

1.933€E-02

1l.966E-02

11
3LAHA
Ee 3.878

2.217€E~-02

2.222E-02

2.246E-02

15
SAMPSON
E= 4.260

20449E~-02

2598E~02
2.784E-02
2901E-02

22
HENRY
E= 3-121

1.040€E~-02

3.530E-03

8.090€~-03

5.930E-03

54990E~-03
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110

Xe SYM30OL

l.00
l.01
l.27
1.60
leb65
le94
2.00
2.01
2e43
253
3.19
3.24
3.30
4.00
495
5.00
5.04
5.51
6. 35
6.60
7.99
8«00
8.10
9.90
10.00
10.05
12.65
13.20
14,53
15.91
16.00
16.21
16.50
20.00
20002
23.56
25.19
3l1.70
39.869
48,62
50.19
63.16
68.67
79.47
8le04
100.00
113.78
204400
294.22

282 = 25 2°(1P)

1
MANN
Ee 6.478

3.183E-01
3.228E~-01
3.284E-01

3.,351€E-01

3.432€E-01
3.528E-01

3.643E-01

3.777e-01
3.931E-01

4.106E-01

4.,301E-01
4.515E-01

4.747E-01

4.993€E-01
5.25%2F-01
5.516E-01
5.788E~-01

6.062F-01
6.337€-901

6+.610E-01

6.890E-01

FE XX¥ITI

5
RCB8
E= 6.179

3e140F-01
3.200€E-01

3.280€~-01

4.6 IOF-OI

5.669E-01

6+290E-01

9
Y OUNGER
E= 6.807

3.580€E-01

3.900€E-01

4.090E-01

4.510E-01

%e740E-01

11
BLAHA
Ee 6.860

4e050E-01

4.280E~-01

6.100€E-01

15
SAMPSON
E= 7,493

4.628E-01

5.134E-01

6«380E-01

7-069E-°1
7.765€-01
8.180E~-01

22
HENRY
E= 6,072

3.170E~01

3.400E-01

3.610E~-01
3.790E~-01

4.090E-01
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¢lt

FE XXTII
25 2P(3P) - 2P2(3P)

[ ]
X.SYMBOL 1 5 11 15
. MANN LYY JLAHA SAMPSIN
Ex 5.547 E= 5,040 E= 5,631 E= 6,050 cE XTI
1.01 1.175€+09 - - -
1.27  1.190E+00 - - -
1660 1.203€E+CO - - - 250 T 1 T 1] T T 77
2.00 - - 1.,3B82E+00 -
2.0l  1.231E+00 - - - T
2-38 - 1-305F’00 - - i_
2053  1.258E+00 - - -
2.93 - 1.339E+00 - - O
3,19 1.290E+00 - - - Z
3,97 - 1.377E+00 - - L
6-00 1-3295’00 - 1- 4895’00 - O: 2
5,04 1,374E+00 - - -
6.35 1.426E+00 - - - —
6.59 - - - 1.500E+00 )
7499  1.486E+00 - - -
8.00 - - 1.554E+00 -
9.92 - 1.581E+00 - - Z
10,05 1.553E+00 - - - )
12.65  1.526E+09 - - - —
15.91 1.706E+00 - - - o 1
16,00 - - 1,830E+00 -
17.76 - - - 1. 783E+00 —
19,84 - 1.925€+00 - - ]
20,02  1.792E+00 - - - ]
25,19  1.3B1E+400 - - - O
28.93 - - - 1.983E+00
31,70 1.975£+00 - - - ()
39,89 2.070E+00 - - -
50419 2.168E+00 - - - 1.00 | Lo
59,52 - 24274E400 - -
63,16  2.265E+400 - - - 10 10 10
79.47  2.363E+400 - - - X
34480 - - - 2.441E+00
99.21 - 2.4 GHE+OD - -
100.00 2.459E+00 - - -
140,67 - - - 2.689E+00
252.40 - - - 2.951E+00

364414

3.,103E+00

Uy — ) —
O WD +



€Ll

X« SYMBOL

1.00
2.00
3.88
4,00
4.85
64?7
8.00
8.18
16.00
16.17
22.54%
32.33
36.90
96 .99
108.70
161.66
180.50
324.10
467.70

FE XXIII

2S 2pP(1P) - 2P2(1D)

5 11 15
ROBB BLAHA SAMPSON
€= 3,093 €= 4,075 Es 4,708

- 7.360E-01 -

- 7.630F-01 -
6.850€-01 - -

- 8.,1320F-01 -
7.050€-01 - -
7223E-01 -

- 8.,360€E-01 -

- - 7.547€-01

- 1.,010E+0Q00 -
B8+35Q0E-01 - -

- - 9.118€-v1
9.670€-01 - -

- - 1.015€+00
1,210£+400 - -

- - 1-2‘03E"0°
1.,330E+00 - -

- - 1.361c+00

- - 1l 437€+00

- - 1.960E+00

COLLISION STRENGTH

.60

.60

FE XXITII

2S ZPC1P)Y -

ZPZ2C1D)

.40r

20+

00+

.80+

T

1

T TTTTTg

I SN

T T TTTITT

i

JE L1

1 L Lot 11l

Ll T T

10

0

10

10

10

——
N — 0
w0 w D>




pLL

FE XXIIT

25 2P(1P) - 2P2(1%) FE XXIII
2S ZPC1IP)Y - 2P2C1S)
X oSYMBOL 5 11 15 . 600 e L
. ROBB AL AHA SAMPSON ] 5 a
€= 5,139 = 6,071 €= 6.815 T 1; $
- 500¢ 4158
1.00 - 1.520€=-01 - =
2.00 - 1.590€-01 - L
2.34  2.760€-01 - - x 400+ ]
2.92  2.840E-01 - - —
3089 2096°E‘01 - - (/)
4.00 - 1.710E-01 - 300+
5.96 - - 2.,955€=-01 Z i
8,00 - 1.9C0€E-01 - O
9-73 3-3605-01 - - —
15. 88 - - 3.534-01 ) 200 ;ﬂ~’4?”’a///,4////A '
16-00 - 2-17°E'°1 - —
19.46  3.810€-01 - - —
25480 - - 3,929€-01 1 1004 .
58.38  4.759€-01 - - O
7539 - - 4.899€-01 ©
97.30 5.210€-01 - - L o
124.98 - - 5.412€-01 .00(1)0 0 | 2
224,17 - - 5.961€-01 10 10
323,36 - - 5,279E-01 X



GlLL

FE XXIII
FE XXIII S Z2P(3P)Y - 2P2C1D)

25 2P(3P) - 2P2(1D)

400 T LI | T T SA
. 15 8
X+SYMBOL 15 5 T
. SAMPSON RNAA . 3501¢ |
E= 7.940 €= 6,008 ég
Ll
2400 - 1.8 10€-01 v 300
2.50 - 1.8 32€-01 Eg
3.33 - 1.353E-01
5-26 2.266E-01 - Z 250 - 4
8432 - 2.,031€-01 5
13.77 2.653€=-01 - =
16.64 - 242 80F~-01 v -200¢t i
22.28  2.9175-01 - il
49,93 - 2.813F=-01 B
6"-85 B.SSHE-OI - J 150 | |
83,22 - 3,088€=-01 o
107.42 3.957:c-01 - O
192455 4.357€-01 -
277.70 4.599E-01 - . 100 EE— "'1‘(1) L 11'110 2
10
X




9Ll

[ ]
X«SYMBOL

1.00
1.49
1.86
2448
4.36
6.21
11.09
12.42
17.82
37.25
51. 46
62.08
85410
152.138
219,65

FE XXIII

25 27°(3P) = 2P2(1%)

15 5

SAMPSON RO BB
Ex 10.35 E= B8.054
2.417€E-03 -

- 2.233€-03

- 2.147€-03

- 2.033E-03
2.069€E~-03 -

- 1.553€-03
1.467€-03 -

- loll"E-°3
1.153€-03 -

- 6.8 40E'°‘0
7.283E-0% -

- 6.560E~-04
6e690E=04 -
6.674E-04 -
6.824E-04 -

COLLISION STRENGTH X10

030

020 ¢

010 ¢

.000

FE XXIII
2S 2P (3P)

ZP2C1S)

T

T T T I T

[T S S |

T T 1T

a0
w0 >

10

10




L1

X.SYMBOL

5465
7.06
9.41
13.00
23.53
36,99
47.06
60.98
141,18
180.94
235,29
300.90
540.82
780.74

FE XXIII
2S 2P(1P) = 2P2(3P)
15 5
SAMPSON ROB8
E= 2.818 E= 2.125

- 2.0066-01

- 2.084E-01

- 2.154€-01
2,653E-01 -

- 2.5016-01
3.228E£-01 -

- 2.836F-01
3.554E€-01 -

- 3.4558-01
4.,293€-01 -

- 3.741€~-01
4.665€-01 -
5.058€-01 -
5.284E-01 -

COLLISION STRENGTH

.600

1500}

400 ¢

300+

.200

.100

.000

FE XXIII
2S ZPCIP)Y -

2PZ2(3P)

¥

T

T TT

11

T

T T TTTT]

L1 111}

T

T T T 71T

1111l

10

10

10

10

a0
® >



8L!L

[ ]
XeSYMBOL

1.01
1.24
1.45
1.60
l1.81
2.48
2.53
3.72
4,01
4.96
6.03
635
Teb4
9.92
10.05
12.C6
12.40
15.91
25.19
39.69
63.16
100.00

252

22
HENRY
E= 8454

5.,100E€~-04

4.510E-04
4.010E-04

3.570€-04

2.360€E-04
2.320€-04

1.900E-04

FE XXIII

- 2P2(3P)

R7] BB
E=x 8,295

4.040€E-04

3.9 ZOE-°‘0

2.990E-0¢4

1
MANN
Ex 9,249

5.198€E-04

5.005E-04

4.736€E-04
44397€-04

4.013€-04

3.642€-04

3., 359€E~-04
3,206€E-04
30159E‘°4
3.133E-04
3,223E-04

COLLISION STRENGTH

10

10

FE XXIII
2SZ2 = Z2PZ2(3P)
-3
4
10 ¢ 10 1 10
X

N Gy —
we +



bl1

[ ]
X.SYMBOL

1.10
1.30
1.62
2416
2420
3.30
4440
540
6460
8.80
10.80
11,00
32.39
53.98

FE XxXITI

252 - 2P2(1D)

22
HENRY
E= 9.070

2.520E-03

2.4560E-03
2.420€E-03
2+390E-03

2.330E-03
2.280E-03

2.249E-03

22
HE NRY
E= 0.000

1,240E-03

1+210E-03
1.2N0E-03
1.200€-03

1.210€~03
1.240E~03

1+270E~-03

5
k088
E= 0.000

1.300E~03
1+280E-03
1.270E~-03

1.250E-03

1.280E-03

1.400E~03
1.430€E-03

5
ROBB
E= 9,263

4.790E~04
4¢570E~04

2.790E~04

1.,800E~04

COLLISION STRENGTH

10

10

FE XXIII
2S2 — 2Pz C1D)

_2 .
: I L L L g ’j
B , _ ucB |
T T
M
-3¢ = - =%
n i
- UNMI XED ]
- 1
I MIXEO ]
-4
10 T 10
X

NN

NGOG0
wwp b



120

.
X.SYM80L

le01
la34
le 37
l1.78
2003
2028
2037
290
3.15
3,42
4,19
4.56
5.00
557
6400
6.84
7.00
Te24
7.41
8.00
9.00
9,12
9.85
10.00
11.39
1159
13.09
15.00
15494
17,41
20400
20,28
23.14
24463
28.98
30.76
40.00
40,89
43.47
54.36
5795
6000
72426
72.44
8CG.00
86.93
96406
100.00
101. 42
127,70
169« 76
22567
300,00

FE XXIV

152 25 - 182 2P

4
MANN
E= 4,289

4e482E-01
4.546E-01

4.628E~01

4, T734E-01

4+.869E-01

5.033€E-01

5.237€-01

5.482E-01

5.768E~01

6.095e-01

6e459E-01
6.355E-01

7.275E-01
T+714E-01
8.162E-01

8.614E-01

9.064E-01

9.503E-01
9.942E~-01
1.037€+00
1.,078E+09

5
ROBB
E= 3,451

4.673E~-01

4.760E-01

4.934E-01

6.146F-01

5.536E-01

6.858E-01

7¢1356E-01
7.377E-01

3.008E~-01

3.479€E~-01

3.465F-01

9.143E-01

903 94E'°1

13
CALLAWAY
E= 4,388

4, 700€E-01

4.930€E-01

5«080E-01

5.260E-01

5.580E-01

5.860E-01

5.110E-01

19
KIM
E= 4.400

5.987E-01
64225E~01

6.423E~01

6.594E-01
HeT44E-O01

5.876E-01

7.382E-01

7.736E-01
8.582E-01

9.074E-01

9.421€-01

9.691E-01



COLLISION STRENGTH

COLLISION STRENGTH

FE XXIV
1Sz 28 - 1Sz 2P
-600 . -— T

4 o
54
13 @
19 X

550 ¢+ ]

500} ]

.450 _

400 " ; 1
1.0 2.0 3.0 4.0 5.0
X

ZO T T T T Ty T T T T T LI B e B 0 e 4 o
54
J13 @
19 X

.

.

40 L RS EY . ) NN RS | 111 313
10 0 10 ! 10 ¢ 10 3
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écl

X.SYMBOL

1.01
1.27
1.60
2.00
2.01
2.53
3.19
4.01
5.C0
5.04
635
7.99
8.00
10.00
10.05
12.65
15.91
16.00
20.00
20,02
25.19
31.70
39,89
50.19
53.16
79.47
100.00

MO XXXTI

352 - 35 3P(1P)

1
MANN
E= 7.722

8.418E~-01
8.525€-01
Be656E=01

8.815€-01
9.008€E-01
9.2335-01
9.5°6E-01

9.826€-01
1.020€+00
1.062€+00

1.109€E+00
1.161E£+00
1.213€+00

1.273€E+Q0
1.410E+00
1.473E+00
1.,550E+00
1.621€+00
1.692€+00
1.7564E+00

9
YOUNGER
Ex 7,760

’3.970E'01

9.310€-01

1.080€E+00
1.120€E+00

1.250€+00
1.2G0F+00

COLLISION STRENGTH

-00

.80

382 -

MO XXXI
3S 3PCIP)

T

T T T 1T T 1T 11 T T L L L L

U R S AW | | S RN W N S |

10

10 10

O —
N+



€2t

.
X.SYMBOL

1.00
1.01
1.32
1,71
2.00
2.23
2,91
3,79
4,00
4494
5400
6.00
6.43
7400
8400
8'38
9.00
10,00
10.91
14.21
15400
16,00
18,51
20400
26412
31,42
40,00
40.93
53,32
60400
69.45
80,00
90.47
100,00
117.86
153,53
200,00

2P6 35 - 2P56 3P

19
KIM
E= 6,529

1.277€+00
1.344E+00

1+44J0E+0D
1.448E+00

1.491+00
1.528E+00

1.671E+00

1.772€+09

2.012E+00

2,152E+00

2.251E+00

24328E+00

M0 xXXII

11
BL AHA
G2 5,148

1.155E+00

1.197€+00

1.282E+00

1.410E+09

1.575E+00

4
M ANN
E= 64424

1.116E+00
1.139€+00
1. 148E+00

1.171E+00
1.199E+00
14233E+00

1.275€E+00

1.325E+00

1.384£+00

1.452E+00
1.528€+00

1.612E+00

1. 703E+00
1. 799E+00

1.399E+00
2+002€+00

2.106E+00

2.,211E+00
2.315E+00
2.419E+00
2,520E+900

COLLISION STRENGTH

MO XXXI1I

ZP6 3S

- 2P6 3P

'60 T LLELELERS I T —TrTiTrT] T T myrrriy
.
1

OO S I E e Loy 21 Lol
10 10 10 10

O -5
X %0



¥elL

X.SYMBOL

1.00
1.01
1.27
1.50
1.60
2.00
2.01
2.53
3.19
4.00
5.04
635
799
8.00
10.05
12.65
15.91
204,02
25419
31.70
39.89
5019
63.16
79.47
100.G0

2P 6

11
BLAHA
F= 13,79

1.000€-01

1.010€-01

1.010€-01

1.020E-01

1.010€-01

MO XXXII

35S - 2P6 3D

7
MANN
€= 0,000

1.009F=-01
1.012e-C1

1.0155£=01

1.017€-01
1.020€-01
1.723€-01
1.025€-01
1.026€-01
1.026€-01
1.,024E-01

1.022E-01
1.018€-01
1.013€-01
1.008€-01
1.002E-01
9.951E-02
9.,879E~-02
9.8 O‘OE-OZ
9.726E-02
9.647€E-02
9.56R8E=-02

[
MANN
E= 14.13

R,809E-02
3.842€E-02

R,B880€-02
3.912€-02
R.955E=02
9.000€-02
9.046E-02
3. 094E-~-02
9.142€-02
9.187€-02

9.234E-02
9. ZBOE-OZ
9.323€E-02
9.361€-02
9.,392€-02
9.415€-02
7.426E-02
7.426€-02
9.413€E-02
9.391€-02
9.360€E-02

COLLISION STRENGTH

-110

.105

-100

. 095

.090

.085

.080

MO XXXI1I

ZP6 38

- Z2P6 3D

T

1

T

T

T

T T T T 17

/_/\

A |

T

T

1

LR B |

J . |

10

10

10

—_ s
“weo




a2l

[ ]
X.SYMBOL

1.00
1.01
l.21
1.25
l.46
1.50
1.75
2.00
2.11
2.53
3.C0
3.05
3.606
4440
5.29
6436
7.64
9.18
11.04
13.27
15.95
19.17
23.04
27469
33.28
40,00

2Pb

11
BLAHA
E= 60.43

3.400€-02

30“30E'°2
3.46°E-°2

3.490E~-02

3.520€-02

[}

M0 XXxXII

35 = 2P6 4S

7
MANN
E= 0.000

3.365€~-02
3.393€-02

3.419€-02

3.441E-02
3.460E-02
3.475E-02

3.4 86E-02
3.4G4E-02
3,497F=-02
3.493F=02
3.495€-02
3.490FE=02
304836‘02
3.476€E-02
3.467€E-02
3.459€-02
3.4 50E-02
3.6441FE=-02
3.434E-02
3.4?7E-02
3,420E-02

4
MANN
Ex 60.45

2.961€-02
3.020E-02

3.077€-02
3.131€-02

3.181€-02
3.227€-02

3.267E-02
3.301€-02
31.329€-02
3.352€-02
3,369£-02
3.382€-02
3.392€-02
3.398E-02
3.401€-02
3.403E-02
3.403E-02
3.402€-02
3.401€-02
3.399€-02
3.3Q7E-°2

COLLISION STRENGTH

036

.035¢

034

033

032

031

.030

. 029

.028

MO XXXI1I
ZP6 3S - 2P6 4S

T

LN T T T 717 T1T71T7T T T LI L

[ | 1 A Loy

10

10 10

—_ s
“weo




9L

Xe.SYMBOL

1.00
1.01
1.21
1.25
1l.46
1.50
1.75
2.00
2.11
2453
3.00
3.05
3.66
4,40
5429
6.36
7.64
9.18
11.04
13.27
15.95
19.17
23,04
27.69
33,28
40.00

2P6

11
BLAHA
E= 63.00

7.500€-03

9.470€E-03
1.140€-02
1.520&-02

2.220€=02

MO XXXII

3S - 2PhK 4P

MANN
E=x 63,0R

6.607F=03
7.720€E-03

9.209€-03
1.111€-02

1.343F-02
1.619€=-02

1.937E-92
2.295F-0?
2.692E-02
3.124E-02
3,589€~-02
4.084E-02
5¢151F=02
5eT19E=N2
5¢307E-02
6e912E-02
7.531E=02
8.162€~-02
B8.8C4E-02
9.456F=02

COLLISION STRENGTH

-100
-090
.080
070
-060
050
-040
030
.020
.010
.000

MO XXXII

ZP6 3S

- 2P6 4P

-

T

VT TTy

T

T

rT—r 171

) U T W

10

10



L2l

XeSYMBOL

1.34
1.90
2.53
3.95
5.00
5493
6.00
7.00
8.00
9.00
10.00
15.00
20.00
40.00
60.00
80.00
100.00

152 25(2S) - 152 2p(2P)

13
CALLAWAY
€= 12.65

1.717€-01
1.757€-01
1.800€-01
1.889E-01

2.000E-01

MO XL

19
KT M
Es 12.70

2.127€-01

2.210€E-01
2.281F-01
2.341€E-01
2.43094€E-01
2.441E'01
ZoﬁlqE‘OI
2.764€-01
3.043€-01
3.216E-01
3.338€-01
3.4345-01

COLLISION STRENGTH

.350

-300

.250

200t

150

MO XL
1S2 25(2S) -

1S2 2P (2ZP)

T

T

T

RIRERERIME]

A D Y

T

am

v

1

LRI

N N S R |

10

10
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5.4. Data Tables

JATA OF Jo 3+ MANN PLOT SYMBOLS 1r2p4»7
3€ 11 8 111 ¢ 1l
25 = 2P 2§ - 2P 152 252 - 1S2 25 2P(1P)
ETH o 2,910€E-01 ETH o 3,409€-01 ETH o 3,327€E-91
X MANN 04X X MANN  JwuX X MANN OWXC
1.01 1.658E+01 1.01 14295€+01 1.01 3.920E+00
l.34 1.923€+01 l.34 14335€+01 1.37 +4626E+00
1.73 2.229E401 1.73 1,494E+01 1.36 5.426E+00
2437 24573€+01 2.37 1+4621E¢01 2453 6.318E+00
3.15 2¢960E+01 3.15 1le 763E+01 344 7.296E+00
4el? 3.333€E+01 .19 le93%4E401 4.067 8.348E+00
5657 3.831E+01 5.57 2.115€E+01 6.35 9.453€E+00
Tetl 44295€+01 7.41 2.309€+01 3.562 14060E491
.33 4.767€+01 .95 2+513E+01 11.71 1,176E+01
13.09 5¢240E+01 13,09 2. 724E+01 15491 1.,292E+01
17.41 5.712€+01 17.41 24939E+01 21.52 1.408E+01
23.14 5.178E+21 23.14 3.156E+01 29.36 1.,523€+01
30.76 be638E+0) 30.76 3.374c+01 39.39 1.537E4Q1
40489 74J91E+01 40.89 3.590€E+01 54.19 1. 750E+01
54436 74537€+01 54.36 303053401 73.61 1.360E£+0%
7226 Te377E+01 72426 4+017E+01 100,00 1.970€E401
36.06 8.410E+01 36,056 4e227E4+01 - -
127.70 3.338€E4+01 127.73 web34c4)] - -
159.7% 14261E4012 169.76 4. 637401 - -
225,67 9.679E+01 225467 4.842E+01 - -
320,00 1.009€+02 300.02 5.042E401 - -
¢ Il C It c v
182 252 - 152 25 2P(3P) 25 2P(3P) - 2pP2(37P) 152 25 - 152 2¢p
ETH @ 4,777€-01 ETH o 7,751E-01 ETH o 5,393€-01
X MANN 04 XC X MANN  OwxC X MANN  Dux
1.01 1.178E+00 1.01 2+010E+01 1.01 94307€4+00
1.37 1.054E+00 1.37 20252E401 le30 9.756E400
1.8% 9.349E-01 1.3% 24543€+31 le84 1.031£+01
2¢93 Te372E-D1 2453 2.3328+01 2443 1,099€+01
3.hk 6¢573E-01 kb 34256E401 3434 1e17kE+I1
4467 24227€-01 4.67 3.686E+01 4451 1,269E+01
6¢35 3.939€-01 6435 ©e134E4J1 6408 1.371E+01
3452 2e907E-01 3.62 44602E4)1 8.19 1.433E+01
11.71 2.017€-01 11.71 5.080E+01 11.05 1.603E+01
15,91 1.333e-01 15.91 54563E401 14,90 1.730E+01
21.%2 B8e443E-02 21.02 5.046E+01 20.10 1.361E+01
29.36 5+162E-02 29436 5¢527E+404 27.11 1.994E+01
39.89 3.074€E-02 39.89 7.003E+01 36456 2,128E+01
54419 1.795€-02 54419 Te473E+01 49,30 2.252E+01
73.61 1.,032€e-02 73.61 7¢936E+0L 56449 24395E+401
139420 2.303€-03 100.00 343925+01 89.67 2.526E+401
- - s s 120492 24556E401
- - - - 163,08 2.733E+01
- - - - 219.93 2.910E4)1
- - - - 236459 3.034E+01
- - - - 400,00 3.157€+01
cIv c iv ¢ Iv
1§2 25 - 152 3§ 152 25 - 152 3P 152 25 - 152 3
ETH e 2,760E+00 ETH ¢ 2,917E+20 ETH o 2,961E+00
X MANN  JwX X YANN OwWXx X MANN  OwWX
1.01 4ek21E-D1 1.01 1.1627-01 1.01 6.077€-01
1.27 4¢522€E-01 1.27 14390€-21 1.27 64458E-01
1.60 4¢501E-01 1.60 1.747€-01 1,60 64969E-01
2.01 4e566E-01 2.01 20225€E-01 2,01 7.585€E-01
2453 4.718€-01 2453 2+318E-01 2453 3.265E-01
3.19 4.7539€-01 3.19 3.516€E-01 3.13 3,95¢E-01
4.01 4e 791E~01 4401 %.307€-04 4,01 9.616E-01
5.04 4¢815€E-01 5.064 5.180€E-01 5.04 1.,021€E+00
6435 4.831E-01 6,35 64122601 6435 1.074E+00
7.99 ++841E-01 .99 7.122€E-01 7.99 1.117E+00
10.05 *ed47E-01 10.05 34174E-01 10.05 1.15%E+00
12,05 4+850E-01 12+65 9.272€-01 12.65 1,133€E+00
15.91 4+350€E-01 15.91 1,041€400 15.91 1,205E+00
20422 4¢343€E-01 20.02 1.1535+00 20,02 1.222E+00
25.19 4e846E-0] 25.19 14273E400 25419 1.234E+00
31.70 4¢342E-01 31.70 1.401E+)0 31.70 1,241E+400
39.489 4+339€E-01 39.39 1.524E+90 39.99 1.244E+00
590,19 4¢d35€E-01 50413 1.648E+00 50.19 1.2321E+00
63.16 4+831E-01 63,16 1.773E+00 63.16 1.234E+00
79.47 ©¢329€E-01 79.47 1.3398E+00 79¢ 07 1.22¢E+00
100.00 4¢827€E-01 120.00 2.022€+00 100.00 1,212€+400
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c v C Iv c Iv
1s2 25 - 1§ 282 152 25 = 1S 2S 2P(4P) 152 2S - 1S 2S(1S) 2r(2P)
ETH e 2,147E+01 ETH o 2,152E+01 ETH « 2,202E+01
X MANN  DWXC X MANN  DwX X MANN  DWXC
1.01 1.977E-02 1.01 6.171€E-02 1.01 5¢106E-02
1417 2,037€-02 1.17 4.823E~=02 1.17 7.210€E-02
1.36 2.077€e-02 1.36 3.723€-02 1.36 9¢534E-02
1.58 2.108€E-02 1.58 2.838E-02 1.58 1.206e-01
le84% 2.132€E-02 le84 2.142€E-02 l.34 1.473€E-01
213 2.151€-02 2413 1.602€-02 2413 1.753€-01
2447 2.158E-02 247 1.189€E-02 2447 2.041E-01
2.87 2.183E-02 287 8,769E-03 2437 2¢337€~-01
3.33 2.197€-02 3.33 6¢435€-03 3.33 2.638E-01
3.47 2.,210€E-02 3.387 4.704E=-03 3.37 2.943E-01
449 24223E-02 4449 3.429€E-03 4449 3.,251€-01
5.22 2.235€E-02 5.22 24494E-03 5.22 3.562€-01
6.06 24247€-02 606 1.,312€-03 6406 34374E~01
7.03 2.258E-02 7.03 1.316€E-03 7.03 4.188E-01
8.17 24268E-02 8417 9.555€E-04 3.17 4¢503E-01
.48 2.278E-02 948 64942E-04 F. 48 4.319€E-91
11.01 24237€E-02 11.01 5.,0647E-04 11.01 5¢136E=01
12.78 24295€E-02 12.78 3.674E-04 12.78 50454E-01
14,34 2.302€E-02 14,84 2.677E-04 14,84 5.772E=-01
17.23 2+309€E-02 17.23 1.954E-04 17.23 6.091E-01
20.00 2,314E-02 20400 1.427€E=-04 20490 64410E-01
c Iv NV g Il
152 25 = 1S 2S(3S) 2P(2P) 152 25 - 152 2P 252 2P2(3P) = 25 2P3(5S)
ETH o 2,230E+01 ETH o 7,348E-01 ETH o 5.477€E-01
X MANN  OWXC X MANN  OWX X MANN 04XC
1.01 3,209€E-02 1.01 6.86%E+00 1.01 1.176E+00
1.17 2.850€-02 1.20 7.003E+99 1.49 1,076E+00
1436 2.022E-02 le42 7.156E+00 2420 9.513E~-01
1.58 2.512€6-02 l1.68 7.330E+00 3.26 3e071E=-J1
l.84 2+503E-02 1.93 T.526E+00 4481 6.530E-01
2.13 2.575€E-02 2436 Te746E+00 7.11 54002€E-01
2447 2.712€-02 279 7.983E+00 10450 3.,578€E-01
2.87 2+300€E-02 3.31 34.258E+00 1551 2¢353E-01
3.33 3.123€E-02 3.92 8.554E+00 22,91 1l.415€-01
3.87 3.387€-02 4465 8.877E+00 33.35 7.872E-02
449 3.668€E-02 5450 9.225€E+00 50.00 ©e13LE=D2
5.22 3.967€-02 6.52 3.597€+00 - -
6406 4.279€-02 T7.73 9.393E+00 - -
7.03 4.600E-02 3.15 1. 041E+01 - -
3.17 ©.928E-02 10.85 1.085€E+01 - e
9,43 5.261E-02 12.85 1.130E+01 - -
11.01 5.598E-02 135.23 1.177E+01 - -
12.78 5¢939€-02 18,04 1.225€E+01 - -
14434 6,232E-02 21.37 1,274E+01 - -
17.23 64526E-02 25432 1.323€+01 - -
20.00 6.972€-02 30.00 1.373E+01 - e
0 Il 0 Il 011l
252 2P2(3P) - 2S5 2P3130) 252 2P2(3P) - 25 2P3(3P) 252 2P2(3P) - 2S5 2P3(35)
ETH o 1,092E+00 ETH e 1,296E+90 ETH @ 14794E+00
X MANN DdJXC X MANN 0dXC X MANN  DdXC
levl 9.013E+00 1.01 6+950E+00 1.01 4¢076E+00
Le43 1,036E4+01 1.49 8.451E+00 1e49 5¢560E+00
220 1.186E+01 2420 1.006E+01 2420 7.127€+400
34256 1,353E+01 3.26 1.182E+01 3.26 8.301E+00
4e31 1.552E4+21 4ed1 1e374E+01 4e81 1.05€E+01
7.11 1.753E+01 7.11 1.578E+01 7.11 14238E¢01
10.50 1,937€+01 10.50 1. 790E+01 10.50 1.422E+01
15.51 2.,217E+01 15.51 2.004E+01 15.51 1.605E+01
22.91 24430E+01 22491 2+220E+01 22431 1.788E+01
33.85 2.683E+01 33.85 20434E+01 33.85 1.969E+01
52.00 2.913E+01 50479 24 646E+01 50,00 2¢148E+01
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130

0 Il
252 2P2(3P) - 2S5 2P3(10)
ETH o 1,703E+00

X MANN  DWXC
l.01 5.701E-01
1e49 4e348E-01
2420 3.,153E-01
3.26 24133€E-01
431 1.404E-01
7.11 3,343€E-02

10.50 4.643E-02
15.51 2e4500E-D2
22.91 1.361E-02
33.35 7.897€E-03
50.00 5.170€-03

0 Il

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

ETY4 o 3,716E-D1

3 MANN  0WXC
1.91 6.379E-01
Lek?d 5¢545€-01
2.20 6.068E-01
3.26 2.407€e-01
4e31 4.535E-01
Tell 3.996E-01

10450 2.418€E-01
15,51 1,481E-01
22491 3.975€E-02
33.85 4.018E-02
59.20 1.996E-02

- -

2 1Iv
252 2P = 25 2pP2(20)
€ETH o 1.,1354E+00

X MaANA JdXT
1.01 64363E+00
1.27 6.626E+00
1.60 6.337€+00
2401 T4299E+00
2453 T« 715E+00
3.19 8.137€+00
4.J1 3+709E+00
5.4 9.280€E+00

6435 9¢395E400
7.99 1.055E+01
10495 1.123E+01
12405 14194E+01

15.91 1.257€E+01
20.92 1.342€+01
25419 1e417E4+401
31.70 1.492E+01
39.39 1,598E+01
50.19 le543E+01
63.16 1.713E+01
7947 1,732€E+01
100.00 1.366E+01

0 Il
252 2P2(3P) - 2S5 2P3(1P)
ETH ® 1,916E+00

X MANN  OWXC
1.01 2.562E-01
1.49 1.894E-01
2420 1.317€e-01
3.26 3.703E-02
4.81 54353€E-02
7.11 3.059€E-02

10.50 1.,662€E-02
15.51 3,953€E-03
22.91 5.056E-03
33.85 3.,185€E-03
$0.00 203‘15'33

J Il

252 2P2(10) - 2S2 2P2(1S)

ETH « 2.,088E-01

X MANN  DdXC
1.01 3.673€-01
1. 49 3,669€E-01
2429 3.661E-01
3.25 3,651E-01
4431 3.6575-01
7.11 3.708E-01

19.50 3.,341E-01
15.51 4.091E-01
22431 4e456E-01
33.85 4¢936E-01
50400 5¢443E-01

1 1Iv
252 2P - 25 2pP21(2%)
ETH e 1,436E+00

X AANN  04XC
1.01 24094E+00
1.27 24229E+00
1.60 2+383E+490
2.01 2+558E+00
2453 2.753E+00
3.19 2.967E+J0
4,01 3.198E+00
5.0%4 3.445€E+00
6.35 3,705€+00
7.99 3.976E+00

10405 4¢256E+00
12465 4¢542E+00
19.91 4.832E+00
20.02 5.126E+00
25419 5.421E+00
31.70 5¢717€E+00
39.89 5.012c+00
50.19 6.305E+00
63.16 54597€+400
79,47 6.886E+00
100.00 7.174E+09

3 11l
252 2P2(3P) - 252 2P2(1D)
ETH o 1,828€E-01

X MANN  OwWXC
1.01 4,083E+00
1o 49 4.005E+00
2.20 3.,891E+00
3.26 3,719E+00
4.81 3.463%E+00
7.11 3.117€E+00

10.50 2.651E+00
1551 2.,031E+00
22.91 1.504E+00
33.85 9.765€E-01
50.20 5.749€-01

0 1Iv
252 2P =~ 2S5 2P2(4P)
ETH o ©6.,505€E-01

X MANN  04XC
1.01 1.,217€E+00
1.27 1.167E+00
1.60 1.110€E+00
2.01 1.044E+00
2453 9.707€E-01
3.19 8,898€E-01
4.01 8.029€E-01
5.04 7.110€E-21
6435 6,152E=-01
Te33 5.,208E-01

10.05 4.283E-01
12.65 3.418E-01
15.91 2.645E-04
20402 1.988E=-01
25.19 le453E-01
31.70 1.037€-901
39.89 T7¢249E=-02
5019 4.984E-02
63.16 3.3805'02
79.47 2.266E-02
100.00 1.505€-02

a v
252 2P = 2S5 2pP2(2°P)
ETH @ 1,544E+00

X MANN  OwXC
1.01 7.730£+400
1.27 8.404E+00
1.60 9.179€+00

2.01 1.006E+01
2453 1.103€E+01
3.19 1.209E+01
4,01 1.324E+01
5.04 1,445E+01

6.35 1.572€+01
7.99 1,703E+01
10.05 1,837€+01
12.65 1.973E+01
15.91 2.111€E+01
20,02 242648E4+401
25.19 2+385E+01
31.70 24522E+01
39.89 24657E+01
50419 2.792E4J1
63.15%5 24925E+01
7947 3.,057€+01
100.00 3.187€+01




0 Lv o Iv 0 1Iv

2S 2P2(4P) - 2S 2P2(20) 2S5 2P2(20) - 25 2pP2(2P) 2S 2P2(4P) - 2S5 2P2(2P)
ETH @ 5,040E-01 ETH e 4,894E-01 ETH o 9.934E-01
X MANN  DwWX X MANN  0WX X MANN  OwX
1.01 3.427€+00 1.01 1. 718E+00 1,01 4.820E-01
1,28 3.291E+00 1.28 1.651E+00 1.24 4.500€-01
1463 3.128E+00 1.63 1.572€+00 le52 4e146E-01
2407 24937€E+00 2.07 1.478E+920 1.86 3,762€E~01
2463 2.,718E+00 2.63 14371E+00 2.29 3.,355€-01
3.33 2.470E+00 3.33 1.249E+00 2.80 2.936E-01
4,23 2.199€+00 4.23 1.115€+00 3ok 24916E-01
5.38 14911E+00 5.38 9.721E-01 4.22 2.110E-01
6.83 1.618€+00 6.83 8.,258E€-01 5.17 1.729€-01
3.67 1.331€+00 8.67 6.818E-01 6435 1.334E-01
11.01 1. 061€+00 11.01 5.460E-01 7.78 1.384E-01
13.98 8.,205€-01 13.98 ©¢237€-01 9455 8.305€e-02
1775 54146E-01 17.75 3.187€-01 11.71 6.237€E-02
2234 44467E-01 22454 2.325€-01 14.37 ©.598€E~-02
23462 3.155€E-01 28,62 1.648E-01 17.62 3.333€E-02
36,35 24170E-01 36.35 1.137€-01 21.61 2+380E-22
46.15 1.457€-01 46.15 T.65%€E-02 26451 l.676E=02
53461 9.581€E~02 584,61 5.048E-02 32,51 1.166€-02
Theb2 6.186E-02 Theh2 3.266E-02 39.88 8,030€-03
94450 3.934E-02 94,50 24081E-02 48,92 5.480€E-03
120.00 2.472€E-02 120.00 1.309€-02 60.00 3.711€-03
o1y 0 1v Jv
25 2P21(20) - 25 2P2(29%) 25 2P2(4P) = 25 2P21(25) 252 - 25 2P(1P)
ETH @ 3,6411€-01 ETH o 8,6451E-01 ETH o 1,447E4J0
X MANN OWX X MANN  OWX X MANN  OWXC
1.01 54327€-01 1,01 5.091E-01 1.01 2+853E+00
1.31 6.414E~-01 1.25 4e772€-01 l.27 3.,000E+00
1.70 64516E-01 1.55 44412601 1.60 3.,171E+00
2420 6.640E-01 1.93 4. 011E-01 2.01 3.368E+00
2495 6.786E-01 2.39 3.575€6-01 2.53 3.591E+00
3.69 $.958E-01 2.96 3.117€-01 3.19 3.341E+00
4,78 7.163€E-01 3.68 2+4650E-01 4401 4e117E+09
6.20 Te404E-O01 4.56 24192€E-01 5.04 24416E+00
3403 1.693E-01 5.66 le759E€E-01 6435 4.T736E+00
10.41 3.,030€-01 7.02 1.358E-01 7.93 5.074E+00
13.48 8,418€E-01 8.70 1.030€-01 10.05 5.426E+00
17.47 8,332€E-01 10.30 7+4500€E-02 12465 5.789E+00
22454 9.318€-01 13,39 5¢292E-02 15.91 5¢159€+00
29.34 9. 793€E~01 16461 34621E-02 20.02 64534E+00
38.02 1.,027€+00 20,60 2.405€-02 25,19 6.912E+00
49.26 1.071E+00 25455 1+554€E=-02 31.70 7.290E+00
63 .84 1.111E+00 31.69 9.739€E-03 39.39 T7.667E+20
82.72 le144E+00 39,31 64021€E-03 50.19 3.,0425+00
107.20 1.,170€+00 48,75 3.625E-03 63,16 9.414E+00
138,91 1.190E+00 60447 2.141€E-03 79.47 8,782ZE+00
180,00 1.205€E+00 75.00 1e243E-03 100.00 9.147€E+00
av ov 9 vl
252 - 25 2P(3P) 2S 2P(3P) = 2P2(3P) 25 - 2P
ETH o 7.,43%4E5-01 ETH o 1,199E+00 ETH o 8,815E-01
X MANN  0dXC X YANN OWX X MANN  DWX
1.01 3.219€-01 1,01 1.381€E+01 1.01 5.222E+00
1.27 3.103€-01 1.27 1.437€+01 le34 5.371E+00
1.60 24367€-01 1.69 14502€+01 1.78 54558E+00
2.01 2.810€E-01 2,01 1.578E+01 237 5.786E+00
2453 2.629€E-01 2453 1.666E+01 3.15 5.064E+00
3.19 2.425€E-01 3.19 14765€E+01 419 64393E+00
4401 24202€6-01 4.01 1le875E+01 5.57 6.777E4J0
5.04 1.960E-01 5.04 1.996E+01 Tebl 7.211E+00
6435 1.707e-01 6435 24126E+01 9.85 T+594E+00
7+99 le450€E-01 7.99 24266E4+01 13.09 8.217€E+00
10,05 1.199€-01 10.05 24412E+01 1741 84.774c+00
12.69 94625€-02 12.65 24565E+01 23.14 F4354E+00
15.91 7.507€E-02 15.91 2+721E+01 30.76 9.949E+00
20.02 5.591E-02 20.02 2+881E+01 40.89 1.055€E+01
25.19 4.203€-02 25.19 3.043€E+01 54436 1.116E+01
31l.70 3.031€-02 31.70 3.206E+01 72426 1,176E+01
39.89 24142E-02 39.89 3.369E+01 36.06 1,235€E+01
50419 l.437€-02 50.19 3.531€E+01 127.70 14294E+401
53416 1.,017€-02 63.16 34691E+01 169.76 1,351E+01
7947 6.873E-03 7947 3.851E+01 225467 1.408E+01
100.00 4+595€-03 100.00 4+ 009E+01 300,00 lebb4E+01
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0vI 0D Vvl 0 vI

2§ = 3§ 25 - 3P 2S - 30
ETH « 5.,833E+J0 ETH s 5,071E+00 ETH o 6.,148E+00
X 1ANY  DJdX X MANN DwX X MANN 04X
1.01 2.101€-01 1,01 84120€-02 1.01 3.291€-01
le17 20132E-01 l.17 94235E-02 1.17 34397€-01
1.36 24161E-01 1.36 1.065€-91 1.36 3.535€E-01
1.58 2+139€E-01 1.58 1.238€E-01 1.58 3.,701€E-01
l.8% 20214E-01 l.84 le44lE-01 le84 3.892€E-01
2.13 24238E-01 2413 1.673€-01 2.13 4.099€-01
2447 24259€-01 2447 1.934E-01 2447 44318E-01
2.87 2.278E-01 2.37 2.,221€E-01 2.87 ©e541E-01
3.33 24294€E-01 3.33 2+533€E-01 3,33 ©e762E-01
387 24308E-01 3.87 . 2.867€-01 3.37 4¢975€-01
4449 24320€-01 443 3.223€-01 4¢49 5.173E-01
5.22 24329€E-01 5.22 3.598€E-01 5022 5¢367€E-01
0.6 24337€e-01 6.06 3.990€-01 6,06 5¢540E-J1
7.03 24343E-01 7.03 44398E-01 7.03 3.695€-01
8.17 2¢348E-01 8.17 4.819€E-01 8.17 5.834E-01
F k8 2.351€-01 Fe4d 5.253€-01 F.48 5.956E-01
11.901 24354E-01 11.01 5¢699E-01 11.01 6.061E-01
12.78 24356E-01 12.78 6.157€-01 12.73 6.152E-01
1434 2.357€-01 14.84 6.624E-01 l4.84 6.,230€E-01
17.23 2+358E-01 17.23 7.100€-01 17.23 64294E-01
20,00 2.358€E-01 20.00 7.584E-01 20,00 64347€E-01
NE VIII MG [1 M6 II
2§ = 2pP 35 - 3p 35 - 4P
ETH ¢ 1.189E+00 ETH = 3,256E-01 ETH « 7.349E-01
X MANN owX X MANN 04X X MANN  0dX
1.01 3.333€+00 1.01 1.987€+01 1.01 1.%03E+00
1.17 3.369E+00 1.27 2.326E+01 1.27 1,225€E+00
1.36 3.409E+00 1.69 2.716E4+01 1.60 1.121€E+00
le58 3.455E+00 2.01 3.153E+01 2.01 1.068E+00
1.84 3.507€+00 2453 3.634E+01 2433 1.043€E+00
2.13 3.553E4+20 3.19 4.151E+01 3.19 1.046E+00
2447 3.523E+00 4.01 4.701E+01 4.01 1.052E+00
2487 3.701E+00 5404 9.277E401 5.04 1.,001E+20
3.33 3.781E+00 6435 5.874E+01 6435 1,J70E+00
3.47 3.870€E+00 7.399 6.487E+01 7.99 1.079E+00
Qo3 3.367E+00 10.05 7.108E+01 10.05 1.086E+00
522 ©.073E+00 12465 7.732E+01 12465 1.093E+00
6.06 ©¢137E+00 15.91 84354E+01 15.91 1.10CE+00
7.23 +.310E+00 20.02 3.971E+01 20.02 1.106E+00
8,17 44425400 25.19 3,582E+01 25.19 1.111E+00
F.43 ©.532E+00 31.70 1.019E+02 31.70 1l.116E+00
11.01 4. 729E+00 39.89 1.079E+02 39.89 1.121E+00
12.78 4.334E+00 50,19 1.138€E+02 50,19 1.125€E+00
14.84 5.045E+00 63,16 1.197E+02 63.16 1.,130E+00
17.23 54211E400 7947 1.255E+02 7947 1.134E+00
20.00 5.383E+00 100.00 1.313€+02 100.00 1.138€E+00
AL II AL II AL II
352 - 35S 3P(1P) 3S 3P(3P) - 3P2(3P) 3S 3P(1P) - 3P2(10)
ETH o 5.454E-01 ETH o 5,166E-01 ETH o 2.,336E-01
X MANN  OwXC X MANN  OuX X MANN  04XC
1.01 T.756E+00 1.01 3.286E+01 1.01 2+4946E+00
1.27 J.549E4J0 1.27 3.849E+01 1.27 2.678E+00
1460 1.180E+01 1.50 4e534E+01 1.60 24492E+00
2401 1.419E+01 2,01 5S¢ 466E+401 2.01 2.303E+00
2453 1.536E+01 2433 6¢473E+01 253 2.145E+00
3.19 1,379E+01 3.19 7.580E+01 3.19 2.054E+00
4.01 24236E401 4,01 8,771E+01 4.01 2.045E+00
5.04 2.633E+01 5.04 1.003€E+02 5.04 24114E+090
6435 24984E+01 6435 1.133€+02 6435 2.248E+00
733 3.363E+01 7499 1. 267E+02 7.99 24426E+00
10.05 3.777E+01 10.05 1.401E+02 10,05 2.633€+00
12,65 4.072E+01 1265 1.935€+02 1265 2.853E+00
1591 ©e435E+01 1591 1.668E+02 15.91 3.,091€E+00
20.02 24795E+01 20.02 1.B00€E+02 20,02 3.327E+00
25.19 5.152E+01 25419 1.930E+02 25.19 3.558€+00
31.70 5.505E+01 31.70 2.058E+02 31.70 3.732E+00
39.89 94853E+01 39.89 2.185E+02 39.89 3.793E+00
50419 6¢193E+01 50.19 2.310E+02 50.19 4.189E+00
63.16 6.541E+01 63.16 2.435E+02 63.16 4+369E+00
7947 6.830E+01 79447 2.558E+02 7947 4.533€E+0
100.00 7.216E+01 100,00 2.681E+402 100.09 4.682E+00
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3S 3P(3P) - 35 30(30)
ETH o 5,288E-01
X MANN OWX
1.01 4+306E+01
l.27 4.698E+01
1.60 54333€+01
2.01 60204E+01
2.53 7.288E+01
3.19 8+550E+01
4.01 9.955€E+01
5.04 1e147€E+02
6435 1. 308E+02
7.99 1.475€+02
10.05 1.646E+02
12,65 1.820E+02
15,91 1.996E+02
20.02 24173E+02
25.19 2.351E+02
31.70 24529E+02
39.39 2:707E+02
50.19 2+884E+02
63.16 3.060€E+02
79.47 3.234E+02
100.00 3.407€E+02
AL III
35 - 4P
ETH o 1.309€400
X MANN DWX
1.01 5.803€E-01
1,27 5.031€-01
1.60 ‘06665'01
201 9e422€E-01
2053 ‘03335'01
3.19 4.323€-01
4.01 4¢361E-01
5.04 4+430€E-01
6435 4e524E-01
7.99 4¢537€-01
10.05 4e766E-01
12,65 4.908E-01
153.91 54061E-01
20,02 5422201
25.19 54387€-01
31.70 5¢556E-01
39.89 5¢725€E-01
50.19 54895€-01
63,16 5.067€-01
79.47 64230€E-01
109.090 6¢3391E-01
AL IV
2P6 = 2P5 3S(1P)
ETH o 5,693E+00
X MANN  DdXC
l.01 2.371€E-02
1.26 3.809£-02
l.56 5.121€-02
1.35 6.779E-02
2442 807315'02
3.01 1.0915'01
3.75 1.327€-01
4067 1.577€-01
5.81 1.8375'01
7.22 24105€-01
8.99 2.380€E-01
11.19 2+660E-01
13.92 2.945€E-01
17.32 3.234€E-01
21435 3.527€e-01
26482 3.823€E-01
33.37 4.120E-01
4le52 4¢420E-01
51.67 e 719E-01
64,29 5.019€-01
830.00 $+319€-01

AL IIL

AL 11
352 - 35 4P(1P)
ETH o 9,743E-01
X MANN OwWXC
1,01 6.072€E-01
1.27 6+650€-01
1.60 74334E-01
2.01 8.,015€e-01
2.53 3.637€-01
3.19 9.184E-01
4.01 F.658E-01
5.064 1. 007E+09
6435 1.0643E+00
7.99 1. 074E+00
10.05 1.101E+00
12.65 1.125E+00
15.91 1.148E+00
20.02 1. 167E+00
25.19 1.184E+00
31.70 14 199E+00
39.89 1.,212E+00
50.19 14225€+00
63.16 1.236E+00
79.47 1,247€+00
100.00 14 257E+00
AL III
35 - 5p
ETH o 1.626E+00
X MANN  OWX
1.01 1.612€E-01
l.27 1.307€-01
1.60 14149E-01
2.01 1.083E-01
2453 1.068E-01
3.19 1.0815'01
4.01 1+110€E-01
5.04 1.150€-01
6¢35 1.198€-01
7.399 1.253E-01
10.05 1.313€-01
12.65 1.378E-01
15.91 14449E-01
20.02 1.524€E-01
25.19 1+ 603E-01
31.70 1.633€E-01
39.89 1le763€-01
50419 1.843E-01
63.16 1.926E-01
7947 2.015€-01
100.00 2¢110E-01
AL IV
2P6 - 2P5 30(3P)
ETH o 45,929E+00
X MANN  0WXC
1.01 7+284E=-02
1.26 5.665E-02
1.56 4.078E-02
1.35 2.821E-02
2442 1.927€-02
3.01 1.331€-02
3.7% 9.5285'03
4.67 7.237€-03
5.81 5.929€-03
7.22 54260€E-03
8.99 4¢397€-03
11.19 44995€E-03
13.92 5.158€E-03
17.32 5¢426E-03
21,55 5.762€E-03
26,82 64140E-03
33.37 6.545€E-03
4152 64G66E-23
51.67 74397€-03
64.29 T4334E-03
80.00 84273€E-03

ETH

X
1.01
l1.27
1.60
2,01
2.53
3.19
4.01
5.04
6435
7.99

10.05
12465
15.91
20.02
25.19
31.70
39.89
50,19
63,16
79.47
100.00

2P6 -
tETH

1.01
1.26
1.56
1.95
2442
3.01
3.75
4.67
5.81
7.22
3.99
11.19
13.32
17.32
21455
26482
33.37
4l1.52
5167
64,29
80.00

2P6 -
ETH

1.01
1.26
1.56
1.95
2442
3.01
3.75
467
5.31
7.22
8+99
11.19
13.32
17.32
21.59
26432
33.37
41.52
51.67
64.29
30499

3

2

2

AL IIl
S - 3p
4+306E=-01

MANN  DdX
1.365€E+014
24125E+01
2+310E+01
24520E+01
24755€E+01
34016E+01
34301E+01
3.606E+01
3.929€E+01
4¢265E+01
4+609E+01
4+959€E+01
5¢313E+01
5.668E+01
64225E+01
6+330E+01
64735E401
7.088E+01
TektlE+OL
T«793E+01
84145€+01

AL IV
PS5 35(3P)
5.628E+00

MANN DwXC
4.755€-02
3.723€-32
2+904E-02
24386E-02
24136E-02
2.074€-02
24133€-02
2.2695-02
2+457€~02
2.635E-02
24945E-02
3.231€E-02
3.536€E-02
3.856E-02
4.187€E-v2
4¢325£-02
©¢870E-02
5.217€-02
5¢567€-02
5.918€E-02
64270€E-02

AL IV
P5 30(301
7.000€E+00

MANN  OwxC
5.338€-02
5.113€-02
5.150€-02
5¢540E-02
64233E-J2
T4146E-02
3,.,203€-02
9.368E-02
1+059€E-01
1.187€-01
1.318€-01
1,453€-01
1.990€E-01
1.730€E-01
1,872€-01
2.015€6~-01
2+150€E-01
2¢305€-01
24449€E-01
2.9594€E-01
2+738E-01
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AL IV AL V AL VI

2°6 = 2P5 30(1P) 252 2P5(2P) - 2S1 2PK(2S) 252 2P4(3P) - 251 2P5(3P)
ETH o 6¢990E+00 ETH o 3,259E+00 ETH o 2,937E+00
X MANN OwWXC X MANN OWX X MANN  OWx
1.01 1.253E-01 1.01 1. 758€E+00 1.01 5.,593E+00
1.26 1.361E-01 1.27 1.858E+00 1.27 5.807€+00
1.36 2.552€-01 1.60 1+370E+00 1.60 6.062E+00
1635 3,322€-01 2401 2+096E+00 2.01 64359E+00
2442 4.157€-01 2.53 2.236E+400 2.53 6.,700E+00
3.01 5.045€E-01 3.19 24 390E+00 3.19 7.086E+00
3.75 5975601 4.01 2.558E+00 4,01 T+514E+400
4467 6+939€-01 5.04 2+.738E+00 5.04 7.984E+00
5.81 7.930€E-01 6435 24929E+00 6435 8.490E+00
7.22 84948E-01 799 3.130€+00 7.99 9.029E+D0
3.99 9.988E-01 10.05 3.338E+00 10405 9.3596E+00
11.19 1.105€E+00 12465 3.,553E+00 12,65 1.018E+01
13.92 1.214E+00 15.91 3.773E+00 15.91 1.079E+01
17.32 1.324E+00 2J.02 3.995€E+00 20,02 le141E+01
21455 1.437€+00 25.19 4¢220E+00 25.19 1.204E+01
26.82 1.550€E+00 31.70 4.445E+00 31.70 1.267€+01
33.37 1.555€E+00 39.89 4.670E+00 39.89 1.330E+01
41.52 1.780E+00 50.19 44394E+00 50.19 1.392E+01
5167 1.895€+00 63415 5.117€E+00 53,16 1.455€E+01
64429 2.010E4+20 7947 5.338€E+00 79.47 1e517E+01
30.00 2.125€E+00 100,00 5.557€E+00 100.00 1.579E401
AL VI SI Il ST 11l
252 2P4(3P) = 251 2P5(1P) 352 - 35 3P(3P) 352 - 35S 3P(1P)
EfH o 4,093E+00 ETH o 4,820€-01 ETH o 7.,553E-01
X MANN  OwXx X MANN  DWXC X MANN  OWXC
1.01 1.203€-01 1.01 2.172E+00 1.01 8.,698E+00
l1.27 1.110€E-01 l.27 1,875€E+00 1.27 9.759€E+00
1.50 1,009€E-01 1.60 1.568E+00 1.60 1.100€E+01
2.01 74024E-02 2491 1.263E+00 2401 l.244E+01
2493 7.309€-02 2.53 9.919€-01 2.53 1.405E+01
3.19 6.766E-02 3.19 7.529€-01 3.19 1.594E+01
.91 5.632€E-02 4.01 5.591€-01 4.01 1.778E+01
5.04 4e547€E-02 5.064 4¢100E-01 5.04 1.983E+01
635 34555€E-02 6433 2¢991€E-01 6435 2.197E+401
799 2.694E-02 7.99 2.172E-01 7.99 2.418E+01
10.05 1.982€-02 10.05 1.562€-01 10.05 24643E401
12455 1,420€E-02 12.65 1.1056-01 12465 2.871E+01
15,91 9.953F-03 15.91 7.669€E-02 15.91 3.,099E+J1
20.02 6.858€E-03 20402 5.226E-02 20.02 3,323E+01
25.19 ©e654E-03 25.19 3.,515€-02 25419 3.555E+01
31.70 3.122€-03 31.70 24349€-02 31.70 3.782€E+01
39.89 2.074E-03 39.89 1.572€E-02 39.89 ©.008E+01
50419 1.366E-03 50.19 1.061E-02 50.19 4.232€E+01
63.16 8+941E-04 63,16 7.284€E-03 63.16 4.456E401
79.47 5.815E=04 7947 5.135€6-03 7947 4.676E+01
100.00 3.764E=-04 100.00 3.758E-03 100.00 4.898E+01
St Il SI IV SI 1V
3S 3P(37) = 3P2(3P) 3s - 3P 35S - 4P
ETH o 7.,016E-01 ETH o 6,525€E-01 ETH o 1,390c+00
X MANN  0uWXC X MANN  OWX X MANN  DdX
1.01 3.063E+01 1.01 1.668E+01 1.01 2+854E-01
1.27 3.420E+01 1.27 1.762E+01 1.27 2+546E-01
1460 3.838E+01 1.60 1,871E+01 1.60 2.377€-01
2,01 44315€401 2.01 14997E+01 2.01 2.310€E-01
2453 4 +350E+01 2453 24140E+01 2453 24314E-01
3.19 54440E+01 3.19 2+300E+01 3.13 24370E-01
4.01 5.077€+01 4.01 24476E+01 4,01 24469€-01
5.04 6.753€+01 5.04 24666401 5.04 24604E-01
6435 7+460E+01 6435 2+869E+01 6435 2.771E-01
799 3.183€+01 7.99 3.083E+01 799 2.964E-01
10425 8,929E+01 10,05 3.305E+01 10.05 3.179E-01
12465 7.675€+01 12465 3,533E€+01 12465 3.410E-01
15.91 1.043E+02 15.91 3.766E4+01 15.91 34656E-01
20402 1.117€+02 20,02 44J03E401 20.02 3.913€-01
25419 1.132€E+02 25419 4e242E401 25.19 4.181E-01
31.70 1,265E+02 31.70 4.482E+01 31.70 4.454E-01
39.389 1.340€E+02 39.89 4e724E+D1 39.89 ©¢730E-01
50417 1.413E£422 50419 4¢965E+01 50.19 5.J08€E-01
63.16 14336E+02 63,16 5.207E+01 63,16 5.238€E=-01
7947 1.553E+02 7947 5e449E+401 79.47 54571E-01
100,90 1.631E+02 100.00 5¢690E+01 100.00 5.840E-01
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ST X1l s Iv s Iv
2s - 2p 352 3P - 35 3P2(4P) 352 3P - 35 3P2(20)
ETH e 1,300€E+00 ETH o 6.540€-01 ETH ¢ 8,5206-01
X MANN  OWX X MANN  DWXC X MANN  DA4XC
1.0l 1.629€+00 1.01 2,046E+00 1.01 5.,503E+00
1,34 1.658E+00 1.36 1. 761E+00 1.36 54%90E4+00
1.78 1.694E+00 1.84 1. 463€+00 1.84 5.463E400
2.37 1.741E+00 2.47 1.176E4+00 2.47 5.547€+00
3,15 1.300E+00 3.33 3.197€-01 3,33 5.746E+20
4019 1.872E+00 4,49 7.067€-01 4049 6.044E+00
5.57 1.959€+00 6.06 5.,341€-01 6,06 64419E+00
7.41 2,061E+00 8.17 3,930€-01 8.17 648536400
9.85 2.177€400 11.01 2.775€-01 11.01 7.336E400
13.09 2.303€+00 14.84 1.871€-01 14484 7.859E+00
17441 2.452€+00 20.00 1.216€-01 20.00 8.413E+00
23,14 2.605€+00 - - - -
30.76 2., 766E+00 - - - -
40,89 2.931E+00 - - - -
54436 3,099E+00 - - - -
72,26 3.266E+00 - - - -
36,06 3,432E400 - - - -
127.70 1,596E+00 - - - -
169.76 3,757€+00 - - - -
225.67 3,914E+00 - - - -
300.00 4,067E+00 - - - -
s Iv s v AR VIII
352 30 - 35 3P2(2S5) 352 37 - 35 3P2(2P) 3S - 3P
ETH o 1.,120E+00 ETH « 1.216E+09 ETH o 1,293£+00
X MANN OWXC X MANN  OWXC X MANN  OWX
1.01 2,978E+00 1.01 1.657E401 1.01 4.803E+00
1.36 3,288E+00 1.36 1.904E+01 1.27 9.931E+00
1.84 3.652€+00 1.84 2.198€+01 1.60 943026400
247 4,068 E+00 2047 2,539€+01 2,01 9.523E4+00
3.33 445336400 3,33 2,925€+01 2+53 9.,397€+400
4. 49 $.,039E+00 4s49 3.348E+01 3.19 1.042E+01
6,06 5,5796+400 6,06 3,802E+01 4,01 1,991E+01
8.17 6.142E400 8.17 4,277€+01 5,04 1.146E401
11.01 5.727€+400 11.01 4, 766E+01 6435 1.207€+01
14,34 7.324E+00 14.84 5,251€401 7.99 1.273€+01
20.00 7.933E6400 20.09 5. T61E+01 10,05 1.344E+01
- - - - 12,65 1.420E+401
15.91 1.500€+01
20.02 1.,583€+01
25.19 1.668E+01

31.70 14755E+01
39.89 le344E+J1
5019 1.4934E4+01
63.16 24924E+01
7947 2¢115E401 .
100.00 2.295E+01

AR VIII AR XV aR xv
35 - 4P 252 - 25 2pP(1P) 252 - 25 2P(3r)

ETH o 5,731E+00 ETH o 3,787E+00 ETH o 2,173E+00

X MANN QWX X MANN  04XC X MANN OwXxC
1.01 54426€E-02 1.01 5.679E-01 1.01 24939€-02
le27 Seh4lE-02 l.27 6.790€E-01 l.27 24908E-02
1.60 5.772E-02 1,60 5e925€E-01 1.50 2+4366E-22
2.01 6.450€-02 2.01 7.088E-01 2.01 2,818€-02
2453 Te49%E-02 2453 T+284E-01 2453 2.758E-02
3.19 3.917€-02 3.19 7+516E-01 3.19 24685€E-02
4.01 1.053€-01 4401 7.786E-01 4.01 24595€-02
5.04 1.277€-01 95.04 8.100€E-01 5.04 24487€=-02
6435 1.513€-01 035 8.453€E-01 6¢35 24356E-02
793 1.772€E-01 7499 8.,860E-01 Te39 2.20%€-02
10.05 2.050€E-01 10.05 9.304E-01 10.05 2.031€-02
12465 24344E-01 12.65 9.786E-01 12.45 1.337€=-02
15.91 2.652€-01 15.91 1.030E+00 15.91 1¢627E=-92
20.02 24373E-01 20.02 1.084E+00 20422 1.407€-02
25.19 3.303€E-01 25419 1.141E+00 25.19 1+136E-02
31.70 3.541E-01 31.70 1. 199E+00 31.70 9.738€E-03
39.89 3.986E-01 39.39 1.257€+00 39.89 7+789E-03
50.19 4¢335€-01 50419 1+4316E+00 50.19 6.077€=-03
63.16 4.686E-01 63.16 1,375E+00 63,16 4.635€E-03
7947 5.039€E-01 79447 1e434E+00 79.47 3.470E-03
100.00 5¢391E-01 100,00 1le432E+090 100.00 24561€E-03
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AR XV A xvl] FE XV

2S 2P(3pP) - 2P2(3P) 2§ - 2p 352 - 35 3pP(3P)
ETH « 3,391E+00 ETY o 2,480E+00 ETH o 2,250€E+00
X MANN  OWXC X AANN  DWX X MANN OWXC
1.01 2.751E+20 1.01 9.680E-01 1.01 6.060E-02
1.27 2,303€+00 1.34 9.824E-01 1.27 5.977€-02
1.60 24353E+00 1.78 1.,002E+00 1.60 5.877€e-02
2.901 2+314E+00 2437 1.027E+00 2.01 5¢749E-02
2.53 2.987E+00 3.15 1,059€E+00 2.53 5¢605€-02
3.19 3.,075€+00 4.19 1. 098E+00 3.19 54336E-02
4.01 3.177€E+20 5¢57 1.145€E+00 4.01 5.246E-02
5.04 3.295€E+00 Tokl 1.201E+00 5.04 5.038€-02
6435 3.432€+00 9.85 1.266E+00 6435 4e«820E-02
7.39 3.535€E+00 13.09 1.340E+00 7.99 4+0602€E-02
10.03 3.755€+20 17.41 1.421E+00 10.05 4¢400E-02
12,65 3.940E+00 23.14 1.509E+00 12463 ©.226E-02
15.91 4. 139E+00 30.76 1,602E+00 15.91 4,092€-02
20.02 4+350E+00 40,89 1.698E+00 20.02 44004E=-D2
25.19 4.570E+00 54436 1.,795E+00 25.19 34364E-02
31.70 4+ 737E4+00 7225 1.893E+00 31.70 3.969€-02
39.39 5.,028E+920 96,06 1.991E+00 39.89 4.014E-02
50419 5.262E+00 127.70 2.097E+00 50419 4.091€E-02
63.16 5.4936E+00 169.76 2.181€+00 $3.15 4e194E-02
79,47 5.728E420 225467 2.273E+00 79.47 4+318€E-02
100.00 5¢359€E+00 300.00 2.362E+00 100.00 44455E-02
FE XV FE XV FE XV
3s2 - 3s 3re(1P) 352 - 35 30(30) 352 - 35 30(1D)
ETH o 3.207€+00 ETH o 45,200E+00 ETH @ 64¢345E+00
X MANN OWXC X MANN OwWXC X MANN  OwWXC
1,01 2,784E+00 1,01 ©.806E-02 1.01 1.821€-01
1.27 2+4335E+00 1.25 e 458E-02 le23 1.976E-01
1.60 24893E+00 154 4.078E-02 1.5¢ 1.937e-01
2.01 2,965E+00 1.91 3. 574E-02 1.91 24004E-01
24353 3.053€+00 2436 3.252€E-02 2436 2+074E=01
3.19 3.155€E+00 2.91 2.821E-02 2,91 2+147€E-01
4.01 3.274E+00 3,60 2¢395€6-02 3.60 24221E-01
5.04 3.410E+00 4445 1.987€-02 4e45 2.293€E-01
6435 3.553E+00 5450 1.609€-02 5450 24363E-01
799 3.735€+00 6.80 1,270E-02 6480 2+428E-J1
10.05 3.922E+00 8.41 9.737€-03 841 24486E-01
12.05 44126E+400 10.39 7+365E-03 10.39 24538E-01
15491 ©e343E490 12.85 5.422E-03 12.85 2¢593E-01
20,02 4e5T2E+00 15.88 3.918€-03 15.88 24620€E-01
25419 4+811E+00 19.63 2.787€-03 1963 24550€E-01
31.70 5.057€E+400 24426 1,953€-03 24426 2.673E-01
39.83 54399E+00 29.33 1.364E-03 29.+99 2.690E-01
50.19 5.564E+00 37.07 Fe467E-04 37.07 2.700€E-01
63,16 5.822€E+00 45.82 6.576E-04 45.32 2.707€-01
7947 6.080E+00 56463 ©.598E-04 56.63 2.706E-01
100.00 6¢338E+00 70,00 3.259E-04 70.00 24732€E-01
FE XV FE xv FE XV
352 = 35 4S1(3%) 352 - 35 4S(1%) 352 - 35 4P(LP)
ETH o 1,607€+01 ETH e 1,632E+01 ETH o 1,719E+01
X MANN  04XC X MANN  0WXC X MANN DwXC
1.01 3.422€-03 1.01 9.855€6-02 l.01 1.132€-02
1.21 24735€6-93 l.21 1.012€E-01 l.27 l.611E-02
l.46 24263E-03 le 46 1.038E-01 1.00 24256E-02
1e75 1.318€-03 1.75 1,061€E-01 2.01 3.111€E-02
2411 1.443£-03 2.11 1,083E-01 2.53 ¢ 152€E-02
2453 1e142€E-93 2453 1.101E-01 3.19 54383€-02
3405 8.,396E-04 3.05 1,117€-01 4.01 6.797€E-02
3.00 3.831€-04 3.65 1.130€-01 5.0¢ 8.376E-02
4440 5.157€E-04 440 1¢140E-01 6435 1.010€-01
9429 3.854E-0% 529 le149E-01 739 1.197€-01
6436 24840€E-04 6436 1.154€E-01 10.05 1.395€-01
T.54 24071€E-04 Tebk 1 159E-01 12465 1.604E=-01
.13 1.493€E-04 9.18 l.151€E-01 15.91 1.822€E-01
11.04 1.078E-04 11.04 1.163€E-01 20402 2.047€E-01
13.27 7471505 13,27 1.164E-01 25419 2¢279€-01
15495 5¢503€E-25 15.95 1. 164E-01 31.70 24516E-01
19.17 3.915€E-05 19.17 1.163E-01 39.89 2475701
23404 2.777E-05 23.04 1l.162€-01 50.19 3.,001€E-01
27469 1.905€E-95 27459 1.161€E-01 63.16 3.,247€-01
33.28 1.347€-05 33.23 14 160E-01 7947 3.495€-01
40.00 I.T757E-06 40.00 1.159€E-01 100.00 3.742€-01
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FE XV

352 = 35 4P(3P)

ETH o 1,719€+01
X MANN  OWXC
1.01 9.6595'03
1.27 8.932€-03
1.60 84590€E-03
231 3. 739€E-03
2.53 9.616E-03
3.19 1.103€-02
4.01 1.,298E-02
5.04 1.339€-02
6.35 1.818€-02
7439 24128E-02
10,05 2+465E€-02
12.05 24824E-02
15.91 3.201€-02
20,02 3.534€E-02
25.19 3.999€-02
3L.70 4.413€E-02
39,89 ©e834E-02
50419 5¢261€E-02
63.16 5:633E-02
79,47 64127€E-02
100,00 64561E-02
FE XVI
2P6 35S - 2P6 3P
ETH o 2,653E+00
X MANN WX
1.901 34541E+00
1.30 3.595E+00
l.67 3.661E+00
2.14 3.744€E+00
2475 3.846E+00
3,53 3.958E+20
4.53 ©e113E+00
5.82 4¢232€E+00
Tekb 4e475E+00
9.59 4+695E+00
12.31 4+337€+00
15.81 54202E+00
20.29 5.485€E+00
26406 5. 735E+00
33,46 54096E+00
42,97 6.415€+00
55.17 6.740E+00
70.85 7.053E+00
90.97 7+397€+00
116,82 7. 726E+00
150.00 8.,052€E+00
FE XVI
2P6 35 - 2P6 4P
ETH o 1.307€+01
X MANN  OwX
l.01 14721E-02
1.23 1.948E-02
1.49 2.289E-02
1.81 24750€E-02
2.20 34366E-02
2,68 4.111€-02
3.26 4.989E-02
3.96 5¢393€-02
.81 7.111€E-02
5485 8.333€-02
7.11 9.648E-02
8.64 1.105€E-01
10350 1252€-01
12,76 1.407€-01
15.51 1.557€E=01
13.95 1.732€6-01
22,91 1.902e-01
27.35 2.075€e-01
33.85 24251€E-01
4le14 2+430€-01
50.00 24611€-01

FE XV

352 - 35 4F(3F)

ETH = 1,922€+01

X MANN OWX
1.01 2+930E-02
1.21 24 343E-02
lekb 1.833€-02
1.75 1+404E=-02
2411 1.055€E-02
2453 7.789€-03
3.05 506715'03
3.66 4¢079E-03
440 2.907€-03
5.29 2.056E-03
6.36 1.5‘65'03
Tebk 1.013€-03
9.18 7.076E-04

11.04 44 934E-04
13,27 3.436E-04
15.95 24392E-04
19.17 1. 665E-04
23,04 1.158E-04
2759 8.047€E-05
33.28 5¢591E-05
©0.00 3.884E-05

FE XVI
2P6 3S - 2P6 30
ETH o 6,172E+00

X MANN  OWX
1.01 3.013E-01
1.30 3.047E-01
1.67 3.087€-01
214 3.132€-01
2475 3.179€-01
3.53 3.,231€-91
4453 3.284E-01
5.81 3.337e-01
Tekb 3.338€E-01
9.59 3.‘365'01

12,31 3.480E-01
15.481 3.518€-01
20.29 3.550€-01
26406 3.57‘5'01
33445 3.583€-01
42.97 3.597€-01
55417 3.599€-01
70.85 3.592€-01
30,97 3.530€E-01
116.82 3.565€-01
150,00 3.545€-01

FE XVI
2P6 35 - 2P5 352
ETH o 5.239E+01

X MANN OWX
1.01 4.600€-03
.19 ©e727E-03
1039 5¢024E-03
l.63 5+485€-03
1.92 6.103E-03
2425 6.872€-03
2.64 7.782€-03
3.11 8,825€6-03
3465 9.988E-013
4,28 1.126E-02
5.02 1.262€-02
5.90 1.407€-02
6.93 1.559€-02
8,13 1.717€-02
9.55 1.879€E-02

11.21 2.046E-02
13.16 2.217€-02
15.45 24391€E-02
18.14 2e567E-02
21.29 24 746E-02
25.00 2.927€-02

FE xV
352 = 35 4F(1F)
ETH o 1.,3935€+01

X MANN OwX
1.01 4¢999E-02
l.21 5¢560€E-02
lokb 6+108E-02
1.75 5¢417€E-02
2.11 74074E-02
2.53 Te471€-92
3.05 7+306E-02
3.66 8,082E-02
4440 84305€E-02
3.29 84484E~-02
6.36 8e627£-02
Teb4 5.7‘25'02
9.18 8.935€~-02

11.0‘ 8.9135-02
13.27 84379E-02
15.95 9+ 039€-02
19.17 9.090€E-02
23,04 9¢136E-02
2769 9.178€-02
33,28 9.217€-02
40,00 94253E-02

FE XVI
2P6 35S - 2P6 4§
ETH o 1.702E+0}

X MANN 04X
1.01 1.011E-01
1.23 1.031E-01
1.49 14051€E-01
l.31 1.970€-01
2420 1.087€-J1
2468 1.103€-01
3.26 1.115€6-01
3.96 1.1265'01
4.81 1.133€-91
5.35 14139€-01
7.11 lelé4E=-O01
8.64 lel46E-01

10.50 1.148E-01
12,76 1e149E-01
13.51 1+149€E-01
18.85 1.148€-01
22.91 1le147€-01
27.85 lel146E=1
33.85 le145€-01
4lel4 lel44E-01
50.00 le143€-01

FE XVI
2P6 3§ - 2P5 35 3P(TJTAL)
ETH o 5.531E+01L

X MANN  DdX
1.01 1.582E-01
1,23 1.541E-01
1.49 1+506E-01

1.81 1.479E-01
2420 1+460E-01
2.68 le447€-01

3.26 1¢440E=-01
3.96 1.437€=01
.81 le436E-01
5485 l.437€-01
7.11 14439€-01
8.64 1.441E-01
10.50 le443E-01
12,76 1e445€-01
15.51 Leka7€-01
18.85 le448E-01
22.91 1.449€E-01

27.385 1ls450€E-01
33.85 l.449€-01
4l.14 1.443€E-01

50.00 1. 446E-01
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FE xvI FE XVI FE XVl

2P6 3S - 2P5 3S 30(TOTAL) 2P6 35S - 2P5 35 4P(TATAL) 2P6 35S - 2P5 35S 4OD(TOTAL)

ETH o 5,300E+01 ETH @ 7.,145E+01 ETH o 7,274E+01

X MANN  OwWX X MANN OwX X MANN  OWX
1.01 3.167€-01 1.01 3.720€E-02 1.01 8.,587€E-02
1.19 3.,291€-01 1.39 3.343€-02 1.39 8.,818E-02
1.39 3.486E-01 1492 3.103€-02 le92 9.394E-02
1.63 3.748E-01 2.64 2.971€E-02 2.64 1.152€-01
1.92 4.069E-01 3.65 2.909€-02 3465 14349€-01
2.25 4.4643E-01 5.02 24886E-02 5.02 1,566E-01
2464 4.862E-01 6.93 2.882€E-02 6.93 1. 796E-01
3.11 5.320€E-01 9.55 2.885€E-02 955 2.036E-01
3.05 5.811E-01 13.16 2.890€-02 13.16 2.284E-01
.28 64331E-01 18.14 2.895€6-02 18.14 2.538E-01
5402 6.377€-01 25,00 24896E-02 25.00 2.736E-01

5490 7e442E-01 - - - -
64393 3.,025€E-01
8.13 8,623E-01
9.55 9.234E-01
11.21 3.357E<01

13.16 1+ 049E+00
15445 1.113E+00
18,14 1. 173E+00

21.29 1,244E+00
25.00 1.310E+00

FE XVI FE XVI FE XVI
252 2P6 35S - 25 2P6 352 252 2P6 35-2S 2P6 3S 3PILTOT) 2S2 2P6 3S-2S 2P6 3S 30(TOM)

cTH o 6,286E+01 ETH o 6.500E+01 ETH o 6,353E+01

X MANN  OWX X MANN  DOwWX X MANN  DdX
1.01 le514E-02 1401 1.451€-02 1.01 4.586E-02
1.23 le656E-02 1.23 1.636E-92 1.23 ©.717€-02
1449 1.697€-02 1.49 2.065E-02 1e49 ©e967E-02
1.81 1.736E-02 l.81 2+4547E€E-02 1.31 54309€E-02
2420 1.771€-02 2,20 3.132€6-02 2.20 5.71CE-02
2468 1.803€-02 2463 3.310€-02 2468 64,140E-02
3.26 1.830€-02 3.26 4.571E-02 3.26 6.575€E-02
3.96 1.853€E-02 3.96 5.403E-02 3.96 64994E-02
4.81 l.871E-02 4.81 64298E-02 4.81 7.383€-02
5.85 1.885€E-02 5.85 7.246E-02 5.35 7.733€-02
7.11 1.896E-92 7.11 3,238E-02 7.1l 8+041E-02
8 .64 1.905€-02 8.64 3.270€E-02 8.64 8.305€-02
10.50 1.911€-02 10.50 1.034E-01 10.50 8,527€-02
12.76 1.915€-02 12.76 le143€-01 12.76 8.710€-02
15451 1,918€-02 15.51 1.255€-01 15.51 8.957€-02
18,835 1.3920€-02 18.85 1.370€E-01 13.35 8,978E-02
22.91 1.921€-02 22.91 l.486E-01 22491 9,068E-02
27485 1.922€-02 27.85 1. 604E-01 27485 9.129€E-32
33,35 1.922€-02 33.85 1.722€E-01 33.85 9.163E-02
elelé 1.921€E-02 4l. 14 1.942€-01 4114 9.171E-02
50.00 1.321€-02 50.00 1.962€-01 50,00 9.1564E-02

FE XVII FE XVII FE XVII
252 2P6 - 252 2P5 35(1°P) 252 2P5 = 252 2P5 3S5(3P) 2582 2pP6 - 252 2pP5 3P(3D)

ETH e 5,370E+01 ETH o 5,370E+01 ETH o 5,628E+01

X MANN  OWXC X MANN DWXC X MANN DwWXC
1,01 1l.646E-03 1.01 3.456E-03 l1.01 1.134€E-02
l.27 24246E-03 1.27 3.628E-03 1.27 9.,221€-03
1.60 3.,032€-03 1.60 3.967€-03 1,60 T,484E-23
2,01 3.999€-03 2.01 4e477€E-03 2.01 6.135€6-03
2453 5¢135€-03 253 5¢161E-03 2.53 5.144€-03
3.19 64424€-03 3.19 6.014€-03 3.19 4,457€-03
4.01 7.846E-03 4491 7.023€-03 4.01 ©,010€-03
5404 9.382£-03 5.04 8,171E-03 5404 3.739€-03
6435 1.101E-02 5435 9.434E-03 6435 3.592€-03
7.99 1.,272€-02 7.99 1,079€-02 7.99 3,527€e-03
10,05 1l.449€E-02 12.2% 1.,222€=-22 10,05 3,512€-23
12465 1.631€-02 12.65% 1+371€-02 12,65 3,525€-03
15.91 1.,818€-02 15.91 1.525€-02 15.91 3,552€-03
20.02 2.003E-02 20.02 1., 683€E-02 20,02 3.535€-03
25.19 2.202€E-02 25.19 1.843€-02 25.19 3,612€-03
31.70 24397€-02 31,70 2.006E-02 31,70 3,631€-03
379.89 24 595€E-02 39.89 2.170€E-02 39.89 3.638€-03
50419 2.793€E-02 50.19 24336E-02 50.19 3.632E-03
63.16 2.992€-02 $3.16 2.502€-02 63,16 3,611€-03
79.47 3,192€-02 79.47 2.669E-22 79.47 3,577€-03
100.00 3.393€-02 1%0.00 2.836E-02 100,00 3,538E-03
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252 2pP6 - 252 2P5 3P(3P)

ETH o 5,628E+01

X MANN OWXC
\.01 9,219€-03
1.27 8.608E-03
{.60 8.128€-03
2,01 7. 791€-03
2453 7.588€-03
3.19 T¢497€-03
4,01 7.489€-03
5.064 7.534E-03
6435 7.610€-03
7.99 7.697€-03
10,08 T¢784E-03
12.65 7.865€-03
15.91 7.935€-03
20,02 7.994€-03
25.19 8,037€-03
31.70 8,063€-03
39.89 8.073€-03
50.19 8.,066E-03
63.16 8,041€-03
7947 8,002E-03
100.00 7.957€-03

FE XVII
252 2P6 - 2S2 2P5 3P(1P)

ETH o 5,628E+01

X MANN DwWXC
1.01 1.,901€-03
1.27 1.475€-03
1060 101055'03
2.01 84043E-04
2.53 5.676E=04
3.19 3.,898€E-04
4.01 24614E-04
5,04 1,713€6-04
6,35 1. 11J0E-04
7.99 7.053E-09%
10.05 4 .444E-05
12,65 2. 772€E-05
15.91 1.717€-05
20.02 1. 060E-05
25.19 6,527€-06
31.70 4.018€E-06
39,89 2.475€E-06
50.19 1.527€E-06
63,16 Fe443E-07
7947 5,8%0E-07
100.00 3.627€-07

FE XVII
252 2P6 - 252 2P5 30(3D)

ETH o 5,953E+01

X MANN OwXC
1.01 3.424E-02
1,27 3.712€-02
1.60 4¢145€E-02
2.01 4,705€E-02
2453 5.371€-02
3.19 64124E-02
4.01 64945E-02
5.0% 7.825€=-02
5,35 8,749€E-02
799 9.709€-02
10.05 1.0705'01
12,65 1,171€-01
15.91 1,275€6-01
20,02 1.389€-01
25419 l.486E-01
31,70 1.593€-01
39.89 le701€-01
50419 1,809€-01
63,16 1.,9176-01
79.47 2.025€E=-01
100.00 2.133FE-01

FE XVII

FE XVII
252 2P6 - 252 2P5 3P(3S)
ETH o 5,628E+01
X MANN OWXC
1.01 4,082€-03
1.27 3,308€-03
1.59 2.593€-03
2401 1.973€-03
2.93 1.462€-03
3.19 1.,060€-03
4.1 7.542E-04
5.04 5.,277€e-04
6,35 3.6641E-04
7.99 2.480E-04
10.05 1.,671E-04
12.65 1.1155'0‘
15.91 7.380€-05
20.92 4.847E-05
25.19 3.162€-05
31.70 2.052€E-05
39,89 1.325€-05
50.19 8,526E-06
63.16 5.465€E-06
79,47 3.492€-06
130.9%0 2,222€-06
FE XVII
252 2P6 - 252 2P5 3P(1S)
ETH o 5,628E+01
X MANN  OWXC
1.01 4,889€-02
1.27 5,075€-02
1.60 5,239€-02
2.01 5,375€-02
2.53 5,484E-02
3,19 5.566E-02
4,01 5,6256-02
5.04 5,664E=22
5,35 5,688E-02
7.99 5.702E-22
10.05 5,7078-02
12,55 5,706E-02
15,91 5.702€-32
20,02 5,696E-02
25,19 5,689€~02
31,79 5.6826-32
39,89 5,6756-02
50,19 5.667E-22
63,16 5,660E-02
79.47 5,6556-32
100,00 5.,650€~02
FE XVII
252 2P6 - 252 2pP5 30(3P)
ETH o 5,959E+01
X MANN OwWXC
1.01 1.8165'02
1.27 1.348E-02
1.60 9.798E-03
2.01 7.046E-03
2,53 5.074€-03
3.19 3.,720€-03
4.01 24835€-03
5.06 2,288E-03
535 1.978€-03
7.99 1.829€-03
10,05 1.788E-03
12,65 1.816E-03
15.91 1.890€-03
20,02 1.993€-03
25.19 2.115€E-03
31.72 2.248E-03
39.89 2.389€-03
50.19 24534€-03
53.16 2.682€-03
79.47 2.832€E-03
120,00 2.982c-03

252 2P6 - 252 2PS5 3P(10)

ETH

X
1.01
1.27
1.60
2,01
2.53
3.19
4,01
5.04
6435
7.99

10.05
12465
15,91
20.02
25.19
31.70
39.89
50.19
63,16
79.47
120,00

252 2P6
ETH

X

1,01
1.27
1.60
2,01
2453
3.19
4.01
5.04
6,35
7.99
10.05
12,65
15.91
20.02
25.19
31.70
39.89
50.19
63,16
7947
100.00

252 2P6
ETH

X

1.01
1.27
1.60
2,01
2453
3.19
4.01
5404
6435
7.99
10.05
12,693
15.91
20.02
25.19
31.70
39.89
50.19
63.1%
7947
100.00

= 252 2P5 30(3F)

- 252 2pP5 30(1F)

FE xvll
5.528E+01

MANN OWXC
3.825€-03
3.557€e-03
3.395€-23
3.335€-03
3.,361€E-03
3,449€-03
3.578€E-03
3.,726€E-23
3,87%€-03
9¢023€-03
4¢154E-03
©.269€-03
4,366E-03
4.448E-23
4,508E-03
4.547€~-03
4.567€-03
4.565€E-03
4e543€-03
4.502€-03
4e454€E-23

FE XVII
5.959€+01

MANN  OWXC
1.728€-02
1.295€-02
9.490€E-03
7.079€-03
5443203
4¢359€-23
3.692€-03
3.297€-03
3.076€E-03
2,954E-23
2.916E-03
24907€~-03
24919E-03
2.943€-03
2.971€-03
3.000€-03
3,029€-03
3.053€-03
3.075€E-03
3409%€E-73
3.,111€-03

FE XVII
5.959€E+)1

MANN  OWXC
44568€-03
34354€E-23
3.,404E-03
3.153€E-03
3,071€-03
3.07%€-23
3.,131€E-03
3.213€~-03
3.303€-03
3.392€-03
3.,476€E-03
3.554€E-23
3.625€-03
3.630€£-03
3.747€-03
3.798€-03
3.842E-03
3.880€-03
3.,311€-33
34739€-03
3.959c-03
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FE XVII FE XVII FE XVII

252 2P6 - 252 2pP5 3D(10) 252 2P6 - 252 2pP5 30(1P) 252 2pP6 - 251 2P6 351(3S)
ETH o 5,959E+)1 ETH e 5,959E+01 ETH o 5,326c£+01
X MANN OwWXC X MANN OWXC X MANN OWXC
1,01 3,307€-03 1.01 8.844E-02 1,01 1.,321€-03
1.27 2.303€-03 1.27 1.084E-01 1.27 9. T45E-24
1.60 1.546E-03 1.60 1.310€-01 1.60 6.970E-04
2,01 1.,005€e-03 2.01 1.562€-01 2,01 4.877€-04
2453 6,345E-04 2453 1.836E-01 2453 3.367€e-0¢4
3.19 3.912€-04 3.19 24129€E-01 3.19 2+305€E-04
4,01 2.369€E-04 4.01 24 %41€E-01 4401 1.,569€-04
5.04 l.416E-04 504 2.768E-31 54064 1.061E-04
6435 8,413€E-05 6.35 3.108€-01 6435 7.138€E-05
7.99 4.988€-05 7.99 3.,461E-01 7499 4.769E-95
10.05 24964€E-05 10.05 3,823€E-01 10,05 3.,166E-05
12,55 1.771€-05 12,65 4.194E-01 12,65 2.089€-25
15.91 1,066€-05 15.91 4,572e-01 15,91 1.371€-05
20.02 6,467€E-06 27432 4e956E-01 20.02 8.954E-06
2519 3.954E-06 2519 5.344€E-01 25419 5.824E-06
31.70 24434E-06 31.70 5.736E-01 31.70 3.,775e-06
39.89 1.507€E-06 319.89 6.,130€-01 39.89 2.439€E-25
50419 9.380E-07 50.19 6.,525€-01 50019 1.571€E-06
63.16 5.859€-07 63,16 6.921€-01 63.16 1.009£-06
7947 3,671€E-07 79,47 7.317e-01 7947 6.452€-07
100,00 2.305€-07 130.29 7.713€-01 100,00 4.098E-27
FE XVII FE XVII FE XVII
252 2P6 - 251 2pP6 3S(1S) 252 2P% - 251 2P6 3P(1P) 252 2P6 - 2S1 2p6 3P(3P)
ETH o 6,371E+01 ETH o 6,585€+01 ETH o 6,585€+01
X MANN  OWX X MANN 0WXC X MANN  04XC
1,01 1,455€-02 1.01 24291€E-93 1.01 2.719€-03
1.27 1,%49€-02 1.27 3.652€E-03 l.27 2.338€-03
1.60 1.,632€-02 1.50 54430€-03 1.60 2.097€-23
2.01 1.704€-02 2.21 7.603€-03 2,01 1.982€-03
2.53 1,763€-02 2.%3 1.014€-22 2.53 1.986E-23
3.19 1.810€-02 349 1.300€E-02 3.19 24.099€-03
4.01 1.847E-02 4,01 le614E=-D2 4.01 24306E-03
5.0¢4 1.875€-02 5.064 1.952€-02 5.04 24594€E-03
6435 1.,895£-02 5435 2¢310€-02 6435 2.943€-03
799 1.910€-02 7.99 2.,686€E-02 7.99 3.3426-03
10.05 1,920€-02 17.2% 3.076€-22 10,05 3.777€-23
12465 1.927€-02 12,65 3.478€E-02 12.65 4.241€-03
15.91 1,931£-02 15.91 3.,892€-02 15,91 4.727€-03
20,02 1.934€E-02 29.02 4.,315€-02 20,02 5.230€-03
25.19 1.,936E-02 25.19 4.744E-02 25.19 5.745€-23
31.70 1,937€-02 31.70 5.180€-02 31.70 6.269E-03
39.89 1.937€6-02 39,89 5.620E-22 39.89 6.800E-03
50.19 1.937€-02 50.19 6.063€E-02 50.19 7.336E-03
53416 1.936E-02 53,16 6.508E-02 63,16 7.875€e-03
79.47 1.936€-02 79 .47 6.955€-02 7947 3.,417€-03
1J0.20 1.,936€-02 100.00 7.401€-02 100.00 8,358E-03
FE xVII FE XVII FE xVIIl
252 2P6 = 251 2°P6 30(10) 252 2pP% - 251 2p6 30(30) 2P5 - 2P4 3S(4P)
ETH ® 6.911E+01 ET4 o 64911E+01 ETH @ 5,742E+01
X MANN OWXC X MANN OWXC X MANN DWXC
1.01 1.324E-02 1.01 14 042€-02 1.01 74326€E-03
1.27 1.706E-02 1.27 7.551€-03 l.27 7.184€E-03
1+60 2.093€E-02 1.50 5.332€-03 1.60 6.7245-03
2.01 2.485€-02 201 3,689€-03 2,01 6.557€-03
2.53 2.853E-02 2.%3 2,517€-03 2,53 6.593E-03
3.19 3,193€-02 3419 1.704E-03 3.19 70128E-03
4.01 3,497€-02 4,01 1.155€-03 4.01 7.836€-03
5.04 3.761€-02 5.04 7.308E-04 5,04 B.793€-03
5435 3.985E-02 5.39% 5.527€E-04 6,35 9,922€-03
7.99 4e172E-02 7.99 3.989€E-04 7.99 lel21E-02
10.05 44322€E-02 12,905 3.006E-04 10.03 1.262E-02
12.65 4,440€E-02 12,653 2.383E-04 12,65 l,412€6-02
15.91 4.533€-02 1%,91 1.993€E-04 13.90 1.568€-02
20,02 4.692€-02 20402 1.765€E=04 20602 1.729€E-02
25.19 4+650E-02 25.19 1+591E-04 25.19 1.895€-02
31.70 4.678€E-02 31.70 14493€-04 31,70 2.,062€-02
39.89 4,687€-22 319.89 1.429€E-2¢ 39.89 24232E6-02
50,19 4.679E-02 %50.19 1+385€-04 5019 2.403E-02
63,16 4. 657E-02 63.16 1.353€-04 63,16 2,575€-02
79.47 4,617€-02 7947 1,326E-04 7947 2.748E-02
100.00 4.575E-02 170,09 1.303€-04 100,00 2.921£-02
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FE XVILI FE XVIII FE xvIllI

2P5 - 2P4 35(2P) 2P5 - 2P4 35(20) 2pP5 - 2P4 35(25)
ETH o  5,742E+01 ETH o 5,7642E401 ETH ¢  5.742E+01
X MANN  DwXC X MANN  04XC X YANN  DdXC
1.01 4, 709E-03 1.01 7.069€-03 1.01 1.413€-03
1.27 5,915€-03 1.27 7.4326~03 1.27 1.485€-03
1.60 7.661E-03 1.60 8.278E-03 1.60 1.654€=03
2.01 3.932€-03 2.01 3.605€-03 2.01 1.916€-03
2,513 1.269€-02 2.53 1.139€-02 2,53 2.274€-03
3.19 1.589€-02 3.19 1.361E-02 3.19 2.716€-03
4,01 1.946E-02 4,01 1.620€-02 4,01 3.2336-03
5,04 2.3356-02 5,04 1.9126-02 5.04 3.815€-03
6435 2.750€-02 6435 2.229€-02 6,35 4.448E-03
7.99 3.185€-02 7.99 2.567€-02 7.99 5,123€-03
10,05 3.637€-02 10,05 2.922€-02 10,05 5.330€-03
12,65 4.102E-02 12.65 3.290€-02 12465 6,564E=03
15.91 4,579E-02 15,91 3.668E~02 15.91 7.319€-03
20,02 5.064E-02 20,02 4,054E=-02 20.02 8 ,090E-03
25.19 54557€-02 25,19 4444 TE=02 25.19 8.573€~03
31,70 64055E-02 31,70 4.844E-02 31,70 9.666E-03
39.89 6,557€-02 39,89 5¢2456-02 39.89 1,047€-02
50,19 7.062€-02 50,19 5S¢ 649E-02 50,19 1.127€-02
63,16 7.569€-02 63.16 6.054E-02 63,16 1.208€-02
79447 8.077€-02 79.47 6.461E-02 79447 1,289€-02
100,00 8.586E~02 100,00 6.867E-02 100.00 1,370€-02
FE XVIIL FE XVIII FE XVILI
2P5 - 2P4(3P)30(4F) 2PS - 2P4(3P)30(2F) 2P5 - 2P4(3P)30(40)
ETH o 6.,301E+01 "ETH *  64301E+01 ETH »  6,301E+D1
X MANS  OWXC X MANN  D4XC X MANN 04 XC
1.01 4.907€-02 1.01 5.023€-02 1.01 5.203€-02
1.27 3.697€-02 1.27 5,320€-02 1.27 3.3078-02
1460 2.801E-02 1,60 5,821€-02 1,60 2.722€-02
2,01 2,177€-02 2,01 64497E-02 2,01 1,912€6=02
2,53 1.7726-02 2.53 74315€-02 2.53 1.332€-02
3.19 1.534E-02 3,19 8.250E-02 3,19 9.312€-03
4,01 1.416E-02 4,01 9.271€-02 4,01 6.636E-03
5.04 1,380€-02 5,04 1.036E-01 5,04 4,910€-03
6435 1.398E-02 6435 1.1516-01 6435 3.838€~03
7.99 1.452E-02 7.99 1.270€-01 7.99 3.202€6-03
10.05 1.529€-02 10,05 1.3926-01 10,95 2,350€-03
12.65 1.620€E-02 12,65 1.518€-01 12.65 2.682E~03
15.91 1,721€-02 15,91 1.645€-01 15.91 2.529€-03
20,02 1,827€-02 20,02 1.7756-01 20,02 2.550€-03
25.19 1.936€-02 25,19 1.906€-01 25,19 2.715€-03
31.70 2,0647€-02 31.70 2.037€-01 31.70 2.807€-03
39,89 24159€-02 39,89 2.169€-01 39,89 2.916€-03
50419 2,271€-02 50419 2.302€-01 50,19 3.0356-03
6316 2.332€-02 63.16 2,434€E-01 63,16 3.156€E-03
79.47 24490€~02 79447 2.5656-01 79,47 3,278€-03
100,00 2.594E-02 100,09 2.695€-01 100,00 3,3926-03
FE XVILL FE XVIIL FE XVIIL .
2P5 - 2P4(3P)30(20) 2P5 - 2P4(3P)30(4P) 2P5 - 2P413P)30(2P)
ETH o ©6,301E+01 ETH o 6,301E+01 ETH o 6.301E+J1
X MANN DWXC X MANN 04XC X MANN  04XC
1.01 5,955€-02 1.01 4.978E-02 1.01 2.079€-02
1.27 7.617€-02 1.27 5+041€-02 1.27 1.839€-02
1.60 3.533E-02 1460 5,319€-02 1.00 1.734E-02
2,01 9.678E-02 2.01 5,7856-02 2,01 1.664E-02
2.53 1.102€-01 2,53 64409€-02 2453 1.701€-02
3.19 1.252€-01 3.19 7.160E-02 3,19 1.801E-02
4,01 1.417€-01 4,01 3,011€-02 4,01 1.949€-02
5,04 1.592€-01 54064 3.942€E-02 5,04 2,133&-02
6435 1.777€-01 6435 9.935€-02 6,35 2.344E-02
T 1.970€-01 7.99 1.098€-01 7.99 2.574E-02
10.05 2.169€-01 10.05 1.205€-01 10,05 2.319€-02
12,65 2.3726-01 12.65 1.316€-01 12,65 3.0756-02
15.91 2.580€-01 15.91 1.430€-01 15.91 3,336€-02
20,22 2.792€-01 20,02 1.545€6-01 20402 3.608E-02
25.19 3,006E-01 25,19 1.661E-01 25.19 3.381€-02
31,70 3,222€-01 31,70 1.779€-01 31,70 4.157€-02
39.89 3.439E-01 39.89 1.897€-01 39,89 4, 430E=02
50,19 3.655€-01 50,19 2.015€-01 50419 447156-02
63.16 3.374E-01 63,16 2.134€-01 63,16 4,994E~02
79.%7 2.091€-01 79,47 2+ 252€6-01 7947 5.273€-02
100.00 4.308E-01 100,00 2.369€-01 100,00 $+551E~02
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FE xVIII FE XVIII FE XVIII

2P5 - 2P4(10)30(23) 2P5 = 2P4(10)30(2F) 2P5 = 2P4(1D)30(2D)
ETH o 64301E+01 ETH = 6.301€E+01 ETH o 6.301E+01

X MANN  04XC X MANN  04XC X MANN  OWXC
1.01 2.328E-02 1.01 2.493€-02 1.01 2,142€E-01
1.27 24222€E-02 l.27 2.114E-02 1.27 2¢555E=01
1460 1.,784€-02 1.60 1.886E-02 1.60 3.032e-01
2.01 1.488E-02 201 1.784E-02 2,01 3.569€-01
2.53 1.,300€-02 2453 1.781E-02 2.53 4.158E-01
3.19 1.191€-02 3.19 1.853E-02 3.19 4.795€E-01
4.01 1.135€-02 4401 1.977€-02 4.01 5.473€E-01
5404 1.112€E-02 504 2.137€-02 5.04 6.,188E-01
6435 1.109€E-02 6435 2.321€-02 6435 64934E-01
7.39 1.117€-02 799 24522€-02 799 7.707€E-21
10.05 1.132€-02 10.05 2.734E-02 1J3.05 3,502E-01
12465 1.149€-02 12465 24953€E-02 12465 9.318E-01
15491 14166E-02 15.91 3.178€-02 15.91 1.015€+00
20,02 1.184E-02 20.02 3.407€-02 20.02 14J99E+00
29419 1.,201€E-02 25419 3.638E-02 25.19 1.185€+00
31.70 1.216E-02 31.70 3.869€-02 31.70 1.,271E+400
39.89 1.229€-02 39,89 ©¢102E-02 39.89 1.,358E€+00
50449 14241E-02 50419 4¢333E-02 50419 l.445€E+00
63,16 1.251€E-02 63,16 4¢564E-02 63,16 1.532€E+00
79447 1.260€E-02 7947 4.790E-02 79.47 1.519€E+00
120.00 1.256E-02 100.00 5¢011€E-02 100.00 1.706E+00

FE XVIII FE XVIII FE XVIIL

2P5 - 2P4(10)3D(2P) 2P5 - 2P4(1D)30(25) 2P5 - 2P4(15)30(20)
ETH o 5,301£+01 ETH o 5,301E+01 ET4 e 6.,301E+01

X MANN  OwWXC X MANN  OWXC X MANN DOWXC
1.01 1.562€-01 1.01 3.981€-02 1.01 8.047€-02
1.27 1.852€E-01 1.27 4.537€-02 1.27 9.053€E-02
1.60 2+188E-01 1.60 5.221€-02 1.60 1.034€E-01
2.01 2¢569E-01 2.01 6.025€E-02 2,01 1.189€-01
2433 2,988E-01 2453 64934E-02 2433 1.365€E-01
3.19 30442€E-01 3.19 7.937€-02 3.19 1.561€-01
4.01 3.925€E-01 4.01 9.020€E-02 4,01 1.773€-01
504 4439€E-01 5.04 1.017€e-01 5.4 1.998€E-01
6435 4¢372E-01 6435 1.138E-01 6435 2¢235€E-01
793 5.526T-01 799 1,264E-01 7.99 24481E-01
10.05 6.097€E-01 10.05 1.394E-01 10,05 2.735€6-01
12.65 0.082E-01 12,65 1.528€E-01 12.65 24995E-01
154391 7.273E-01 15.91 1.664E-01 15.91 3.261E-)1
20,02 7.385E-01 20.02 1.802€-01 20,02 3.531€-01
25.19 34499€E-01 25.19 1.943€-01 25.19 3.805€-01
31.70 9.117e-01 31.70 24034E-01 31.70 ©.080E-J1
39.499 74 740E-01 33.39 2.226E-01 39.89 4¢357€E-01
30.19 1.036E+00 50.19 2+.369E-01 59.19 ©.635E-01
63.16 1.,099E+00 63,16 2.512€-01 63.16 4ed14E=-01
7947 1.152E+00 79.47 24655€6=01 7347 5.192€-01
130.00 1,224E+00 100,00 24 798E-01 100,00 5.470E-01

FE XVIII FE XVIII FE XVIII
252 2P5 = 2S5 2P6 252 2P5 - 2S5 2P5(3P)3P(40) 252 2P5 - 2S5 2P5(3P)3P(20)

ETH ¢ 2.390E+00 ETH e 6,851E+01 ETH o 6.851E+01

X MANN  OWX X MANN OWXC X MANN uwWXC
1.01 4e468E-01 1.01 9.874€E-03 1.01 8.521€-03
1.27 4¢555€-01 1.27 1.023€-02 1.27 1.116E-02
1.60 44659E-01 1.60 1.134€E-02 1.60 1e474E-02
2401 4.782€-01 2.01 1.4314€E-02 2,01 14914E=-02
2453 weI29E-01 2453 1.557€-02 2.53 2+433€E-02
3.49 5.102€-01 3.19 1.856E-02 3.19 3.021€-02
4.01 5.301€E-01 4.01 2+.202€E-02 4.01 3.670€-02
5.04 5.528c-01 5404 2+589E-02 5.04 4.370E-02
5435 5.733€-01 6435 3.008E-02 6.35 5.115€-02
7.99 54.055€E-01 7699 3.4564E-02 7.99 5.898E-02
10. 05 6.,375E-01 10.05 3,922€-02 10,05 6.712E-02
12455 5.703€-01 12465 4.408E-02 12.65 T+556E-02
1%.91 7.061€-01 15.91 4,909€E-02 15.91 8.419€E-22
20.02 7+430E-01 20,02 54423E-02 20,02 9.304E-02
25.19 7.812€-01 25.19 5.946E-02 25.19 1.J20€-01
31.70 6204E-01 31.70 6¢476E=02 31.70 1.112€-01
39.89 8+600E-I1 39.89 7.012€E-02 39.89 1.204E-01
50019 34998E-01 50.19 7.553€E-02 50.19 1.,297€-01
63,16 94396E-01 63,16 3.096E-02 63416 1.390€-01
7947 9.792E-01 79.47 B4641€-02 7947 1.483€E-01
100.00 1.018€+00 100,00 9.185€E-02 100.0) 1.,577€-01
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FE XVItI FE XVtII FE XVIII

252 2P5 - 2S5 2P5(3P)3P(4P) 252 2P5 = 25 2P5(3P13P(2P) 282 2P5 - 25 2PS5(3P13P(45SI
ETH o 64351E+01 ETH o 6.851E+01 ETH e 6.851E+01
. X MANN  OWXC X MANN OwWXC X MANN  OWXC
1.01 84125€E-03 1.01 54560€-03 l.01 1.403€-03
t.27 9.851€E-03 1.27 9.156€E-03 1.27 1.J77€e-03
1.60 1.237€-02 1.60 1.250€-02 1,60 3.195E-04
2,01 1.561E=02 2.01 1.655€E-02 2,01 6+208E-04
2453 1.950€E-02 2.53 24128E-02 2453 4e733E~=04
3.19 24.399€-02 3.19 2+658€-02 3.19 3.711€-04
4,01 2.899€E-02 4,01 3.239€-02 4.01 3.043E-04
5.06 3.442€E-02 5«04 3.864E-22 95404 24570E-04
6.35 4+023E-02 6435 44¢528E-02 6435 2.504c-04
7.99 4.634E-02 7.93 54223€E-02 7.99 2+4991E-04
10,05 5271E-02 10,05 5¢946E-02 10.05 2.584E-04
12465 5.930€E-02 12.65 5s693E-02 12465 2¢751€E-04
15.91 6+609€E-02 15.91 T7+460E-02 15.91 2+967€E-04
20.02 7+302€E-02 20,02 Be2644E-02 20,02 3.218E-04
25.19 8.008E-02 25.19 9.042€-02 25.19 3.491€E-04
31.70 8.723€E-02 31.70 3.350€E-02 31.70 3.779E-04
39.89 Je436E-02 39.389 1.067€-01 39.89 4eJ77c-04
50,19 1.017€-01 50419 1e149E-01 504139 4+383E-04
63.16 1.091€-01 63.16 1.2326-01 63.16 4.592€E-04
7947 1¢164E-01 T9¢47 1.315€-01 79447 5+005E-0%
100.00 1.238€E-01 100,00 14397€-01 100.00 5¢318E-04
FE XVIII FE XVIIl FE XVIIL
252 2P5 - 25 2P5(3P)3P(2S) 252 2P5 - 2S 2P5(1P)3P(20) 252 2P5 = 25 2P5(1P)3P(2P)
ETH o 5,851E+01 ETH o 0.851E+01 ETH o 64851E+01
X MANN  OWXC X MANN  04dXC X MANN  0dxC
1.01 24843€E-03 1.01 6.597€-03 1.01 4e721E-03
l.27 4.163E-03 1.27 7.923€-03 1.27 6.0644E-03
1.60 5¢329€-03 1.60 9.,870€-03 1.60 7+351E-03
2.01 7.825€E-03 2.01 1.240€E-02 2,01 1.011€-02
2.53 1.012€-02 2453 14545€E-02 2453 1.279€E-02
3.19 1.259€-02 3.19 1.,898E-02 3.19 1.534€E-)2
4,01 1. 550€-02 4,01 2+4291€E-02 4.01 1.921€E-02
5.04 1.352€E-02 5404 24.719€E-02 5.04 2.280E-02
6435 2.171€E-02 6435 3.177€-02 6435 2¢574E-02
7.99 2+505€6-02 7.99 3.657€-02 7.99 3.083€-02
10.05 2.852€-02 10.05 e 162E-02 10.05 3.508¢-02
12465 3.211€-02 12465 4¢533E-02 12465 3.947€-02
1591 3.579€E-02 15.91 5.,218€E-02 15.91 4.399E-02
20.02 3.956E-02 20.02 54765€E-02 20,02 4.861E-02
25419 4+338€-02 25419 64323E-Q2 25.19 5.331€=02
31.70 4.726E-02 31.70 6.887€-02 31.70 5.408€-02
39.389 5.118€-02 33.89 T.458E-02 39.89 5.289€E-02
50.19 5¢513€-02 50.19 3.033€E-02 50.19 64 774E=02
63,16 5¢910€E-02 63.15 3,611E-02 63.16 T4262E=02
TIe47 64308€E-02 7947 94¢191E-02 79.47 7.751£-02
100.00 6¢705€E-02 100.00 3. 771E-02 100.00 8.240E-02
FE XVIII FE XIX FE XIX
282 2P5 - 25 2P5(1P)3P(25) 2P4(3P) = 2P4(10) 2P4(3P) - 2P4(1S)
ETH @ 6.851E+01 ETH e 1,228E+00 ETH o 2,653E+00
X MANN  OWXC X MANN 0wWXC X MANN  DWXC
1.01 Te334E-04 1.01 1.255€-01 1.01 1.583E-02
1.27 5.928E-04 1.38 14247€-01 1.38 1.656E-02
1.60 4+910E-04 1.88 1,236€E-01 1.38 1.619€E~-02
2,01 ©+230E-04 2456 1.221€-01 2456 14571E-02
2453 3.8%50€E-04 3.49 1.202€-01 3.49 1.509€-02
3.19 3,729€-04 .76 1.176€E-01 4.76 1.430€~02
4421 3.824E-04 6450 1e142€E-01 6.50 1.330€~02
5.04 4.08%€E-04 8.86 1.099€-01 8486 1.209€-02
6435 4e4B86E-04 12.08 1.045€-01 12.08 1.069€-02
7.99 ©¢930E-04 16,48 9.762€-02 16.43 9412403
10.95 5:546E-0¢ 22.47 8.957€-02 22,47 7.473€E-03
12465 641655-04 30465 8,037€E-02 30.65 5¢341€-03
12491 5¢824E-04 41.79 7.035€-02 41.79 4¢346E-03
20.02 7+511E-04 57.00 $,003€-02 57.00 3.077€~03
25419 8.219€E-0¢ 77.73 5.017€~02 77.73 24086E~-03
31.70 3 4942E-04 106,00 4.138t-02 106.0) 1.369€E-03
39.89 1.6T76E-04 144,56 3.416E-02 144456 8.879€-04
50419 1.042€E-03 137.14 2.870€E-02 137.14 5¢347€~04
63.16 l.116E-03 268485 24487€-02 263.85 ©e037€E=0%4
79.47 1.191€-23 366464 2423%€-02 366404 24999E-94
100,00 1.256E-03 500,00 2.084E-02 500,00 24 420€E-04
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FE XIX FE XIX FE xX

252 2P4(3P) = 2S5 2°5(3P) 252 2P4(3P) - 25 2P5(1P) 252 2?23(4S) - 25 2P4(4P)
ETH o 8,335E+00 ETH = 1.124E+01 ETH « 7.189€E+00
X MANN  DAXC X MANN DWXC X MANN  JwXxC
1.01 1.280E+00 1,01 5.752€-02 1.01 8.405€E-01
1.27 14303€E+00 1.27 5.815€E-02 1.23 8,515€-01
1.50 14330€+00 1.60 5.,889€-02 le 49 84640E-01
2401 14362E+00 2.01 5.980E-02 1.381 8,799€-01
2433 1.401E+00 2453 6.086E-02 2,20 8,979€-01
3.19 le447E+00 3.19 6,212€-02 2468 9.1%83E-01
4.01 1.501E+00 4,01 6+358E-02 3.26 9.423E-01
506 1.562E+00 5.04 6.528E-02 3.96 9.697€-01
6435 14631E+00 6435 64722E-02 .81 1.001E+00
7.99 1.709€+00 7.99 6¢944€E-02 5.85 1.036E+00
12.05 1.734E+00 10,05 7.195€-02 7.11 1.,074E+20
12465 1.386E+00 12.65 Te4T7E-02 8.64 1.116E+00
15,91 1.984E+00 15,91 7.788E-02 10.50 1.162E+00
20.02 2.086E+00 20.902 84126E-02 12.76 1.,211E+00
25.19 2.193E+00 25419 84489€-02 15,51 1.263E+00
31.70 2+303E+00 31.70 8.,871€-02 18.85 1,318E+00
39.89 24414E+00 39.89 9.267€-02 22.91 1.375€+00
50.19 2+526E+00 50419 9.673€-02 27.85 1.433E+00
53.16 24638E+00 63416 1.,008€E-0Q1 33.85 1.493E+00
7367 24749E+00 7947 1.050€E-01 4l.lé 1.553E€+00
102,00 2.859E+20 100.00 1.091€E-01 50.00 1.614E4+20
FE XX FE XX FE XX
252 2P3(4S) - 2S5 2P4(20) 252 2P3(4S) - 2S5 2P4(29) 252 2P3(4S) - 25 2P4L2P)
ETH « 9.440E+00 ETH o 1.060E401 ETH o 1.,134E+01
X MANN  OWXC X MANN 04XC X MANN OwWxC
1.01 1.320€E-02 1.01 5¢102€-03 1.01 2.315€-02
1.23 1.342E-02 1.23 6¢144E-03 1.23 2.832€-02
1e43 1.368E-02 1.49 6.193€-03 1.49 2.850€E-02
l1.31 1.838€-02 1.81 64246E-03 1.81 24872E-02
2420 1.933€-02 2.20 64312€-03 2.20 2.896E-02
2458 1e974€E-02 2468 6+389€E-93 2468 2.928E-02
3.26 24J21E-92 3.26 6.477€E-03 3.26 2¢963E-02
3.96 24075€-02 3.96 6.578E-03 3.96 3.003€-02
481 24135€6-02 4,81 64693€-03 4.81 3,049€-02
539 2.202€-02 5.85 64324E-03 5.85 3.102€E-02
7.11 24276E-02 7.11 6.972€-03 7.11 3.,163€-02
3464 2¢357€E-02 8454 TelblE-03 3.64 3.233€E-02
10.50 24446E-02 10.50 7+330€-03 10.50 3e314E-02
12.76 2¢5641E-02 12.76 7+541€E~-03 12.76 3.404E-02
15.51 24642E-02 15.51 7.775€-03 1531 3.506E-02
18.35 24 748E-02 18,85 8.031€-03 18.85 3.618E-02
22,91 24850E-02 22.91 8.307€-03 22491 3.740€E-02
27435 24375€-02 27.85 3.602E-03 27.85 3.370€E-02
33.85 3.094€-02 33.85 8.911€-03 33.85 4.,008E-02
4lel4 3.215€-02 4l.14 9.233€-03 4lelé 4.152E-02
50,00 3.,337€-02 50.00 9. 564E-03 50,00 4.300E-02
FE XX FE XXI FE XXI
252 2P2(3P) - 25 2P3(5S) 252 2P2(3P) - 2S 2P3(30) 282 2P2(3P) - 2S5 2P3(3P)
ETH o 3,356E+00 ETH = 6.456E+00 ETH « 7,681E+00
X MANN  DAXC X MANN DOWXC X MANN  04XC
1,01 4+019€~02 1.01 8.776E-01 1.01 7+507€E-01
1.23 ©+013E-02 1.23 8.,876E-01 1.23 7.607€-01
1.49 ©.012E-02 1e49 8.996E-01 le 493 T.725€-01
1.81 4s011E-02 1.81 9.137€-01 1.81 7.865E-01
2,20 4.010€E-02 2+20 9.302€-01 2420 8.024E-01
2.68 44J08e-02 2468 94491€E-01 2468 8,214E-01
3.26 4+004E-02 3.26 J4714E-01 3.26 8,.433€E-01
3.96 3.999€-02 3.96 9.970€E-01 3.96 8,633E-01
4.81 3.990€E-02 4.81 1, 026E+00 4.81 8,766E-01
5485 3.980€E-02 5.85 1.059€E+00 5485 9.284E-01
7.11 3.367E-02 7.11 1.095€+00 7.11 9.636E-0]1
8464 3.950€E-02 8,64 1.135€E+00 8,64 1.002€E+00
10.50 3.930€E-02 10.50 1.179E+00 10.50 1.,044E+00
12476 3.306E-02 12.75 1.226E+00 12.76 1,089€E+Q0
15,51 3.3%0€E-02 15.51 1.277E+00 15451 1.136E+00
18.35 3.353€-02 18.85 1.330€+00 18435 1,186E+00
22.91 3.328€E-02 22.91 1.385E+00 22491 1,238E+00
27.85 3.307e-02 27.85 le%42E+00 27.85 1.291E+00
33.85 3.794€-02 33.85 1.501E+00 33.85 1.346E+00
4l.14 3.792€-02 4l.14 1,561E+00 elelé 1.401€E+00
50.00 3.,302€-02 50.00 1.621E+00 50.90 1,456E+00
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FE XXI FE xx1 FE «xI

252 2p2(3P) - 2S5 2P3(3S! 252 2pP2(3P) - 25 2P3(10) 282 2P2(3P1 - 25 2P3(1P)
ETH o 3.,069E+00 ETH o 93,333E+00 ETH e 1,051E+01
X MANN  OWXC X MANN 0dXC X MANN  Owx(C
1.01 54256E-01 1.01 1.090€E-01 1.01 24434E-02
1.23 54349E-01 1,23 1.103€E-01 1.23 2+460E-02
1.49 64459E-01 1.49 1.120€E-01 1.49 24490€E-02
1.81 6.588E-01 1.81 1.138€E-01 l.81 24524E-02
24,20 6.735E-01 2,20 1.160€-01 2.20 24566E-02
2468 64309E-01 268 1.136E-01 2453 24614E=-02
3.26 7+.109E-01 3,26 1.215€6-01 3.26 24669E-02
3.96 74337€-01 3.96 1.249E-01 3.96 2.732€-22
4.81 7¢594E-01 4.81 1,287€-01 .31 2.303€-22
5.85 7.831E-01 585 1.329€-01 5.85 2+333E-02
7.11 8,198€E-01 7.11 1.376E-01 7.11 2+971E-02
3.04 8.543€E-01 8,64 1le427€-01 8.64 3.069€-02
10.50 8.915€-01 10.50 l4483E-01 10.50 3.177€-02
12.76 9.,313€-01 12.76 le543E-01 12.76 3.293E-02
15,51 9.732E-01 15,51 1, 606E-01 15,51 3,6418€E-02
18.35 1.017€E+00 18.85 1.673€-01 18.85 3.550€E-02
22491 1.062€+00 22491 1l.742€-01 22.91 3.690€-22
27.85 1. 108E+00 27.85 1le814E-01 27.8> 3.335€-02
33.85 1.156E+00 33.35 1.888E-01 33.85 3.735€-02
4l.14 1.203E+00 4l.14 1.963E-01 4le14 4.139€E-02
50.00 1.251E+00 50.00 2.038E-01 50.00 44295€-02
FE XXI FE XXI FE XX§
252 2P2(3P) - 2P1 301(3F) 252 2P2(3P) - 2P1 301(30) 252 2P2(3P) = 2P1 3D1(3P)
ETH o 7.426E+01 ETH o 7,426E+01 ETH ¢ 7,426E+01
X MANN  0WXC X MANN  DWXC X MANN  DAXC
1.01 3.577€-02 1.01 2.172€-01 1.01 1.1393€-01
1.17 9.303€E-02 le17 24345€-21 1.17 1,266E-01
1.36 9.202€E-02 1.36 24545€E-01 136 1.354E-01
1.58 9.253E-02 1.58 2.771E-01 1.58 1l.458€E-01
1.84 F.476E-02 l.84 3.021€-01 le34 1.576€E-01
2.13 9.324E-02 2.13 3,295€E-01 2.13 1.708e-01
2447 1.,029€-01 2447 3.591€-01 2447 1.953€E-01
2487 1.086E-01 2.87 3.906€E-01 2.87 2.009€-01
3.33 1.151€-01 3.33 4,239€-01 3.33 2¢175€-01
3.87 1.225€-01 3.87 4+590€-01 3.87 24352€-01
4e49 14324E-01 443 4¢9355€-01 4e49 2.536E-01
5.22 1.388E-01 5.22 5¢334€-01 5.22 2.728E-01
6,06 l.477€-01 64,05 5.725€-01 6,06 24927€E=-01
7.03 14569€E-01 7.03 5.127€-01 7.03 3,132€-01
3.17 1e654E-01 8.17 64540€-01 3.17 3.342€-01
F .48 1.762€-01 9.48 6.961€E-01 F.48 3,557€e-01
11.01 14862E-01 11,01 7.390€-01 11,01 3.777€-01
12,173 1.964€E-01 12.73 T.825€-01 12.78 3,999€-01
14.34 2+068E-01 14.84 3.,268E-01 14.84 44226E-01
17.23 2.172E-01 17.23 8.715€E-01 17.23 ©e455E-01
20.00 2.278E-01 20.00 9.167€-01 20.00 4.686E-01
FE XX[ FE XXI Fe XxxI
252 2P2(3P) = 2P1 301(1F) 282 2P2(3P) - 2P1 301(10) 252 2P2(3P) - 2P1L 301(1P)
ETH o 7.426E+01 ETH = 7.426E+01 ETH o 7.426E+01
X MANN  0dXC X MANN 04dXC X MANN  Da4XC
1.01 2.154€-02 1.01 4.363E-02 1.01 6.761E-03
1.17 2.,270€-02 1.17 4.575E-02 1.17 5.831€-03
1.36 2.027€-02 1.36 ©e849E-02 1.36 54150€-03
1.58 2.023E-02 1.58 5.180E-02 1.58 4.538€E-03
l.84 2.055€E-02 l.84 5¢566E-02 1l.84 44154E-03
2413 2.119€E-02 2413 6.004E-02 2.13 3.344€-03
2447 2.213€E-02 247 64490€E-02 2447 3.0642E-03
2487 2.332€-02 2.87 7.019€E-02 2437 3.532€-03
3.33 2.474E-02 3.33 7.588E-02 3.33 3.498E-03
3.87 2.633E-02 3.87 8.193€-02 3.87 3.527€~03
4e49 2.309€E-02 449 8.829€-02 449 3.606E-03
222 24938E-02 5.22 9.493€-02 5.22 3.,726€-03
6.06 3.197€-02 6406 1,018€E-01 6.06 3.378€E-03
7.03 3.407€-02 7.03 1,090€E-01 7.03 4.056E-03
8.17 3.623€E-02 8.17 1. 163E-01 8.17 4.253€E-03
9448 3.847€E-02 .48 1.238E-01 9,48 4.460E=<03
11.91 4.075€-02 11.01 l.314€E-01 11.01 4.691€-03
12.78 ©+310€E-02 12,78 1,392€-01 12,78 4.925€-03
14.894 4.548€-02 14484 le471€-01 14.84% 54167€=03
17.23 4.783E-02 17.23 1.551€-01 17.23 5.415€E-03
20,00 5.032E-02 20.00 1.631€E-01 20.00 5.667€-03
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FE X«11 FE XXII FE XXII

252 2P - 2S5 2P2(4P) 252 2P - 25 2pP2(2P) 252 2P = 25 2P2(20)
ETH = 3.536E+00 ETH o 7.,953E+00 ETH o 5,3935E+00

X MANN  OWXC X MANN  0d4X(C X MANN  04XC
1.01 Te247E-02 1.01 8.397€-01 1,01 64169€-01
1.27 T.443E-02 1l.27 9.039€-01 1.27 64248E-01
1.60 7+462E-02 1.60 9.212€-01 1.60 64346E-01
2.01 Tek77€-02 2.01 .422E-01 2.01 64455€E-01
2493 Te496E-02 2453 9.668E-01 2.53 6.608E-01
3.19 7.516E-02 3.19 9¢967E-01 3.19 6.776E-01
4.01 7+53%€-02 4.01 1.032E+00 4.01 6.979€E-01
5.04 7.558€E-02 5404 1.072€+00 5.04 7.215€E-01
6435 7.532€E-02 6435 1.119€+00 6435 Te437€-01
T.99 7.604E-02 7.99 1.171E+00 7.99 7+795€-01
10.05 T.625E-02 10.05 1.,228E+00 10.05 84.140E-01
12,05 Te643€E-02 12465 1.291E+00 12465 8.517€-01
15.91 7+65%€E-02 15.91 1.359€+00 15.91 8.927€-01
20,02 Te6T5E=02 20402 1. 430E+00 20.02 94354€-01
25.19 T+.693E-02 25.19 1.504E+00 25419 7.824E-01
31.70 T.735€E-02 31.70 1,580E+00 31.70 1.030E+00
39.89 7.739E-02 39.89 1.657€E+00 39.39 1.079€+00
50.17 T4369E-02 50419 1.735€E+00 50.19 1.129€+00
63.16 Te373E-02 63.16 1.,813E+00 63.16 1.179E+00
T.47 3.121€-02 7947 1.990E+00 7947 1.229€+00
109.00 3.,293€E-02 100.00 1.967€+00 100,00 1.278E+0J0

FE XXII FE XXII FE XXII
252 2P - 2S5 2pP21(29%) 252 2P - 252 3§ 252 2P - 252 3p

ETH o 4,727E+00 ETH e 7,338€+01 ETH e 7,685E+01

X MANN OwWxC X MANN OwWXC X MANN  DwXC
1.01 2.820€E-01 1.01 3.4956-03 1.01 1.747€-01
1.27 2.361E-01 1.27 3.570€-03 l.27 1.886E-01
1.60 2+912E-01 1.60 3,851E-03 1.60 2.079€-01
2401 2¢973E-01 2.01 %¢353c-03 2.01 20324E-01
2453 3.045€-01 2453 5.073€-03 2453 24614E-0)
3.19 3.133€-01 3.19 54997€-03 3.19 24943E-01
4.01 3.23%€-01 4.01 7.101€-03 4.01 3.306E-01
5.4 3.356E-01 5.04 8.356€-03 5.04 3.698€-01
6435 3.,495e-01 6.35 9. 734€-03 6435 4¢114E-01
7499 3.551E-01 7.99 14121E-02 7.99 4.549E-01
10.05 34824E-01 10.05 1.277€e-02 10.05 5.001€E-01
12.65 ©¢J14E-01 12.65 1.438E-02 12.65 50466E-01
15,91 ©.219E~-01 15.91 1.605€6-02 15.91 549%2€-21
2002 4e436E-01 20402 le775€-02 20402 5¢427€-01
25413 ©¢663E-01 25.19 1.949€E-02 25419 64917E-01
31.70 4¢3397€E-01 31.70 24124E-02 31.70 Te413€E-01
39.39 5¢135E-01 39.89 24302€-02 39,89 7T.911E-01
5019 9¢378E-01 %0.19 2+480E-02 50419 3.412€-01
63415 3¢619E-01 63.16 2.660€-02 63.16 8.913E-01
747 5.359€~-01 7947 2.840€E-02 79.47 Fe4l4E-01
100.90 6.097e-01 100.00 3.020€-02 100.00 Fe314E-01

FE XX1I1 FE XXII FE XXIIL
282 2P - 252 30 252 2P - 252 4S 252 - 25 2P(1P)

ETH e 7,685E+01 ETH o 7.948E+J1 ETH o 6.478E+00

X MANN  OwWXC X MANN  OwWX X MANN  OWXC
1.01 1.736€E-01 1.01 1.,287€-03 1.01 3,183€-01
1.27 1.871€-01 1.27 1.195€-03 1.27 3.228€-01
1.50 2.0339€-01 1.60 1.162€-03 1.60 3.284€E-01
2.01 24297€-01 2.01 1.184E-03 2.01 3.351€E-01
2453 2+530E-01 2453 1.257€-03 2453 3.432€-01
3.19 2.902€E-01 3.13 14374E-03 3.19 3.528€-01
4.01 3.258E-01 4421 1.527€-03 4.01 3.643E-01
5.04 3.541€E-01 5404 1.709€-03 5404 3.777e-01
6435 4.04BE-01 6435 1.,910€-03 6435 3.931€-91
7.99 44474E-01 7.99 24127€-03 7.99 4+106E-01
10405 4¢316E-01 10405 24354€E-03 10.05 4¢301E-01
12465 5.371€-01 12,65 2+539€-03 12,65 4¢515€-01
15491 5.837€E~-01 15.91 24829€E-03 15.91 4e747€-01
22.02 6+4310€E-01 20402 3.,073€-03 20.02 4©¢993E-01
25419 64770E-01 25.13 3.320€-03 25.19 54250E-01
31.70 7.275€-01 31.70 3.567€-03 31.70 5.516E-01
39.39 T¢762E-01 39.89 3.815€e-03 39.89 5.798E-01
50.19 8.252€-01 50419 44062€-03 50419 64052E-01
63,16 8,742E-01 53415 4.310€-03 63.16 6433701
79447 9.231€-91 79447 4.560€E-03 79.47 6.610E-01
190.00 94722€-01 100.00 4.317€E-03 100.00 6+39CE=-01
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FE Xx11l FE XXII1 FE xxI1ll

252 - 25 2P(3P) 2S 2P(3P) - 2P2(3P) 252 - 25 35(1S)
ETH o 3,703E+00 ETH o 5,547E+00 ETH o B.166E401
X MANN  OWXC X MANN OwXC X MANN OwWXC
1.01 2,124€-02 1.01 1.175€+400 1.01 1.353€-02
1.27 2.120€-02 1.27 1.1930€+00 1.27 1.4264E=02
1.60 2.117€-02 1.60 1.208€4+00 1,60 1,439€~02
2.01 2.115e-02 2,01 1.231€+00 2.01 1¢546€-02
2.53 2.111€-02 2,53 1.258€+00 2.53 1.594E-02
3.19 2,106€-02 3.19 1. 290€+00 3,19 1.633E~02
4,01 24099€-02 4,01 1.329E+00 4.01 1.554E~02
5404 2,089E-02 5,04 1.374E+00 5,04 1.689€-02
6435 2,077€-02 6435 1.426E+00 6.35 1.737€-02
7,99 2.0626-02 7.99 1.486E+20 7.99 1.721€-02
10.05 2.043€-02 10,05 1.553E+00 10.05 1.731€~02
12.65 2.021€-02 12.65 1+ 626€400 12,65 1.737€-02
15.91 1.996E-02 15.91 1. 706E+00 15.91 1.742€-02
20,02 1.968E-02 20,02 1.792E+00 20,02 1.745E~02
25,19 1.940E-02 25.19 1.881E400 25,19 1.747€-22
31,70 1.915€-02 31,70 19756400 31.70 1.749€-02
39.49 1.8956-02 39.89 2,070€+00 39.89 1.749€-02
50s19 1.334E-02 50,19 2.168E+00 52,19 1.749€-02
63416 1.882€-02 03,16 2.265€+00 63.16 1.750€-02
79,47 1.891€-02 79,47 2.363E+00 79.47 1.750€=02
100,00 1.911€-02 100,00 2.459E+00 100,00 1,750€-02
FE XXIII FE XXIII FE XXILI
252 - 25 35(3S) 252 - 25 3P(1P) 252 - 25 3°(3P)
ETH o 8,198E+01 ETH o 3,289€+01 ETH « 8.289E+01
X MANN DWXC x MANN  DWXC X MANN  04XC
1.01 1.230€-03 1.01 5,615€-03 1.01 4,508E-03
1.27 9,255€=04 1.27 7.526€-03 1.27 4.720€~03
1.60 5.330E~04 1.60 9.854E~03 1.60 5.17CE-03
2,01 4.956E-04 2,01 1.259€-02 2.01 5.851E6~23
2,53 34 564E=04 2.53 1.572€-02 2,53 6.783E=-03
3.19 2.501E-04 3.19 1.921€-02 3,19 7. 914€-03
4,01 1.744E=04 4,01 2.303€~02 4,01 9.231€-03
5.04 1.202E-04 5.04 2.713€-02 5,04 1.0716~02
6.35 34196E-05 6.35 3.149€-02 6.35 1.231€-02
7.99 5.5356-05 7.99 3.603€-02 7.99 1.403E-02
10,05 3.705€-05 12,05 4,035€-02 10.05 1.584E-02
12.65 2.461E-05 12,65 4,579€-02 12.55 1.7736-02
15.91 1.524E~05 15,91 5.038E-02 15431 1.958€-02
20,02 1.0655-05 20,02 5,609E-02 20,02 24168E-02
25.19 5.9456-06 25,19 64139€-02 25.19 2.3726-22
31,70 4.511€-06 31,70 6.677€-02 31.70 2.579€=02
39.39 2.918€-06 39.89 7.220E-02 39.89 2.783€-02
50,19 1.880E-06 50,19 7.768€-02 50419 24999€-02
63,16 1.203E-06 63,16 3.319€-02 63.3% 3,2126-02
79447 7.7196-07 79.47 3.872€=-02 79,47 3,425E=02
100. 00 4.897€-07 100,00 9.425€-02 100,20 3.539€-02
FE XXill FE XXIIl FE XXIv
252 - 25 30(10) 252 - 25 30(30) 152 25 - 152 2¢
ETH = 844336401 ETH o 8,438E+01 ETH o 4.239E+30
X MANN DWXC X MANN  OWXC X MANN  QdX
1.01 1.728€~02 1.01 3,600E-03 1.01 4,4326~01
1.27 2.063€-02 1.27 6+536€-03 1.34 44546E=01
1.60 2.412€-02 1.60 4,854E-03 1.78 4.028€=01
2.01 2. 762602 2,01 3.539€-03 2,37 4.734E=01
2.53 3,101€-02 2.53 2.549€-03 3.15 44,369€=01
3.19 3,420€-02 3.19 1.329€-03 4,19 5.933E-01
4.01 3.7126-02 4.01 1.313€-03 5457 5.237€-01
5,04 3.369€-02 5404 3.658E-04 7.41 5.492€-01
6¢35 44190€-02 6.35 7-294€-04 9.85 5.768E=)1
7.39 4.374E-02 7.9 5,721€-04 13,09 8.095E=~01
13.05 94523€-02 10,05 4,697E~04 17,41 6.459E~01
12.65 4.641E-02 12,65 4.039E~04 23,14 5.455€=01
15.91 44 734E-02 15.91 3.623E-04 30,76 7.276€-01
20,02 4.3026-02 20,02 3.300E-04 40,39 7.714€-01
25.19 44350€-02 25.19 3.1956-04 54,36 3.162€=01
31.70 4.879E-02 31.70 3.089€-04 72.26 8.614E=01
39,89 4.839E-02 39.89 3.017€-04 96,06 9.964E~01
50419 4.941€-02 50,19 2.963E-04 127.70 9.508E-01
63,16 4,363E-02 63415 2.922E-04 169,76 9.942€6-01
79,47 4,327€-02 79.47 2.881E-04 225,67 1.037€+00
100,00 4.7356-02 100.00 2.844E=04 300,00 1.378€+00
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FE XXIV FE XXIV FE XXIV

152 23 - 152 3§ 152 25 - 152 3°p 152 25 - 152 30
ETH ® B8.450E+01 ETH o d8,570E+01 ETH o 3,627€+01
X MANN 04X X MANN  OwWX X MANN 04X
1.01 1e425E-02 1.01 1.094E=-02 1.01 2.710E-02
1.21 1.459€E-02 l.21 1.259€-02 l.21 2.813€E-02
l.46 1.492€-02 lekb 1.487€-02 lebb 24949€-02
1e75 1.5264€E-02 1.75 1.748E-02 1le75 3.112€-02
2,11 1.554E-02 2411 2.052€-02 2.11 3.,296€-02
2433 1.582E=02 2433 24396E-02 2453 3.493€-02
3.05 1.606E-02 3.05 2.778E-02 3.05 3.6%4€E-02
3456 1.626E-02 3.65 3.195€-02 3.606 3.892€-02
4440 1e644E=D2 440 3.644E-02 440 44082€E-02
5429 1.639€-02 5.29 4¢122€-02 5.29 4.257€E-02
6435 1.671€E-02 6.36 4e624E-02 6.36 4e416E-02
Te64 1.630E-02 Te64 5.150€-02 764 ©¢556E-02
9.18 1.037€-02 9.18 5¢695€-02 9.18 4.677€-02
11.04 14693€E-02 11.04 6.257€-02 11.04 4 779€-02
13.27 1.693E-02 13.27 6.836E-02 13.27 4¢565E-02
15.95 1.701E-02 1595 74427€-02 15,395 4e934E-02
19,17 1.704E-02 19,17 8.,030c-02 19.17 ©¢99GE=-02
23.04 1.705€-02 23.04 84643E-02 23.04 5.,032€-02
2769 1.707€-02 27.69 9.264E-02 27469 5.063E-02
33.28 1,798€E-02 33.28 9.892€-02 33.28 5.081€-02
40,00 1,708€-02 40,00 le052€-01 40.00 5.087€-02
FE XXIV FE XXIV FE XXIV
152 25 - 1S 2§52 152 2S5 = 1S 2S5 2P(4P) 152 25 - 1S 2S(1S5)2P(2P)
ETH o 4.961E+02 ETH e 4,370€+02 ETed o 4,302E+402
X MANY 04X X MANN  OwXC X MANN OWXC
1.21 1.116E-03 1.01 2+831€E-03 1.01 1.959€-03
1.19 1.131E-03 1.19 2.268E-03 1. 19 1.999€-03
1.39 lel46E-03 1.39 1.821€E-03 1.39 2+109€-03
1.63 1.161E-03 1463 le474E-03 1.63 2.280€E-03
1.32 1.175€-03 1.92 1,213€-03 1.92 2.503€-03
2.25 1,189€E-03 2.25 1.024€E-03 2425 2+767E=-03
2464 1¢2J23E-03 2464 8.922€E-04 2454 3.066E-03
3.11 1.215€-03 3.11 3.06%E-0¢ 3.11 3.391€-03
3.65 1.228€-03 3465 7.573€E-04 3465 3,738€-03
4.28 1.240€E-03 4.28 7.352€-04 4.28 4.102€-03
5402 1,251€-03 5.02 7+339€E-04 5.02 4.4T78E-03
5490 1.252€-03 5490 Te481E-04 5.90 4.864E-03
6493 1.271€-03 6433 T+ 733E-04 6493 5.258E-03
8.13 1.,230€-23 3.13 8.,077E-04 8.13 5.057€-03
9.55 1.288E-03 355 3.479E-04 955 6.061E-03
11.21 1.295€-03 11.21 d4924E-04 11.21 64468E-03
13.16 1.302€-03 13.16 9.400€E-04 13.16 6.877€-03
15,45 1.307€-03 15,45 3.499€-04 15¢45 7.287€-03
18.14 1.312€-03 18.14 1.,041€-03 18.1%4 T7+699€-03
21.29 1.317€-03 21.29 1.,094E-03 21.29 8.1126-03
25400 1.320€E-03 25,00 1l.149€E-03 25.00 84525€-03
FE XXIV 40 XXXI MO XXXI
132 25 - 1S 25(35)2P (2P) 352 - 35 3°(3P) 352 - 35 3P(1P)
ETH @ 4,902E+02 ETH o 5,541E+00 ETH o 7.,722E+00
X MANN  0WXC X MANN 0d4XC X MANN  O%XC
1.01 3.,708E-03 1.901 1.091€-01 1.01 8.418€-01
1.19 4¢761E-03 1.27 1.097€-01 l.27 8.525€-01
1.33 5.925€-03 1.60 1.108€-01 1.60 8.656E-01
1.63 7+184E-03 2.01 1.121E=-01 2.01 3.315€-01
1e92 3.520€-03 2453 1.137€-01 2.53 9.008€E-01
2425 9.919€E-03 3.19 1l.156E-01 3.19 9.233€-01
2.0% 1.137€-02 .01 1.180€-01 4,01 9.506E-01
3.11 1.285€E-02 5404 1.207€-01 5404 9.826E-01
3.65 1.438E-02 6435 1.240€E-01 6435 1.020€E+00
4.28 1.593€-02 7.99 1,278€-01 7.99 1.062€+00
5.02 1.750€-02 13.05 1.321€-01 10.05 1+209E+00
54390 1.908E-02 12.65 1.371€E-01 12453 1.161E¢00
693 24068E-02 15,91 1.426E-01 1591 1.218E+00
3.13 20229€E-02 20.02 1.43%€E-01 20.02 1.279€+00
3¢55 24391502 25419 1.551€-01 25419 1.343E400
11.21 2+4953E-02 31.70 1.621€-01 31.70 1.410€E+00
13.16 2.716E-02 39.89 1.694€-01 39.89 1.479E+00
15.45 2.879€E-02 50419 1.770€-01 50419 1+550€E+00
18.14 3.0643€E-02 63,16 1.847€-01 63.16 1.,621E+00
21.29 3.206E-02 73,47 1.926E-01 7947 1.692€+00
25,00 3.370€E-02 100.0) 2.005€-01 100.00 1.764E+00
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352
ETH o

X
1.01
1.25
1.5‘
1.91
2436
2.91
3460
445
5.50
6.80
S.41
10.39
12.85
15.88
19.63
24,26
29.99
37.07
45432
56463
70.00

352
ETH o

X
1.01
1.17
1.36
1.58
ledb
2413
2447
2.07
3.33
3.87
4049
5.22
6406
7.03
8.17
948

11,01
12,738
l4e34
17.23
20.00

2P6 3§
ETH

X
1.01
1.32
l1.71
2.23
2,91
3.79
4494
6.‘3
8.38

10.91
14,21
18,51
24,12
31.42
40.93
53.32
69.45
30497
117.86
153.53
200,00

M0 xxXxl
- 35 30(30)
1.423E+01

MANN  04XC
1.372E-02
1.325€6-02
1.272€-02
1.211€E-02
lelb4E-02
1,071E-02
9.334€E-03
9.122€-03
3,301€-03
7+496E-03
60737E-03
64046E-03
5.441€E-03
%¢929€-03
4.513€-03
4.184€E-03
3.933€-03
34744E-03
3.605€-03
3.502€-03
3.,427€-03

M0 XXXl
= 35 4S(1S)
5.916E+01

MANN OwWXC
3,032e-02
3.093€e-02
3.,153€E-02
3.,209€-02
3,262E-02
3.311€-02
3.355€-02
3.395€-02
3.429€-92
3.459€-02
3.484E-02
3.504€-02
3.520€-02
3.532€6~-02
3.541€E-02
3.548€-02
3.552€E-02
3.554€-02
3.555€6-92
3.555€-02
3.553€-02

M0 XXXIl
- 2P6 3P
54.424E+09

MASNN - OWX
1.116E+00
1.130E+00
1. 149€E+00
1. 171E+00
1.199E+00
14233€400
12756400
14325E+00
1.384E+00
1.452E+00
1.528E+00
1.612E+00
1.,703€+00
1,739E+00
1.899E+00
2.002€E+00
2+105€E+00
2.211E400
2.315E+00
2.418E+00
2.520E+400

352
ETH o

X
1.01
1.25
1,54
1.91
2436
2.91
3.60
4445
5450
6,80
8.41
10.39
12.85
15,88
19.63
24426
29.99
37.07
45.82
564,63
70.00

352
ETH o

X
1,01
1.17
1.36
1.53
1.8‘
2.13
2447
237
3.33
3.87
4449
5.22
6,06
7.03
8.17
Fe4l
11.01
12.78
14,34
17.23
20,00

2P6 3§
ETH

X
1.01
1.27
1.60
2,01
2.53
3.19
4.01
5,04
6435
7.99

10.05
12.65
15.91
20.02
25.19
31.70
39,89
50.19
63.16
79.47
100.00

MO XXX1I
- 35 30(10)
1.560€+01

“ANN DdXC
54658E-02
5.724E-02
5.795€e-02
5.877€-02
94967€E-02
6.054€-02
6.165€E-02
64270€-02
6.375€6-02
6.477€-02
64576E-02
6.668E~02
5¢752€-02
6.325€E-02
6.836E-02
6.936E-02
64973E-02
6.997€-02
7.009€-02
7.010€-02
7.001€E-02

M3 XXX[
= 3S 4F(3F)
6.625E+01

MANN OwWXC
34648E-03
7.36%€-03
6+203€E-03
5¢164E-03
4.258€-03
3.432€-03
24830€E-03
2.290€E-03
1.852€6-03
1.500€-03
1,221€-03
1.002€-03
84331E-04
7.029€~-04
5.034E-04
54279€-04
4.710E-0%
4.283E-04
3.954E-04
3.727€-04
3.552€-04

MO XXXII
- 2P6 30
le413€+01

MANN  0dX
8.809€-02
8.842€-02
8.880€E-02
8.912€-02
8.,955€-02
9.,000€E-02
3.046E-02
9.,094€E-02
Ye142€-02
9.,187€-02
94234E-02
3.,280€E-02
9.323€-02
9.361E-02
9.392€-02
9.415€E-02
9.426€E-02
9. 426€E-02
9.413E-02
9.391€-02
9+360€-02

MO XxXX1
352 = 35 4S(3%)
ETH o 5.,369E+01
X MANN  0u4XC
1,01 3¢517€E-04
1.17 7+396E-04
1.36 64 369€E-04
1.58 5.435€-04
1.8¢4 4+590E-04
2.13 3.336E-04
2.47 3.170E-04
2.87 24590E-0¢
3.33 2.093E~04
3.87 le674E=J4
4449 1.327€-04
5.22 14043E-04
6.06 8.140E-0>
703 6.318E-05
9.17 4.381€E-05
948 3.756E-05
11.01 24880E=05
12,78 24203€E-05
l4.8¢ 1.580€E-05
17.23 1.279€~-05
20,00 9.710E-05
M0 XXXI
352 - 3S 4F(LF)
ETH o 6,658E+01
X MANN -~ OwxC
1.21 le319E-02
117 1.,939€-02
1.36 2.057€-02
1.58 2+109€E-02
le84 242T4E=-02
2.13 2.371€E~-02
2.47 24458€E-02
2.87 24535€6-02
3.33 2.003€-02
3.87 24661E-02
LXYL Y] 2.710£-02
5.22 2.752E-22
6426 2.788€£-02
7.93 2+318E=-02
3417 24344E-22
.43 24367€E-02
11.01 2.887€-02
12,78 24905€E=02
l4.34 24322€-02
17.23 2+937€-02
20,900 2+951E=-02
MO0 XxXXII
2P6 3S - 2P5 4S
ETH o 6.045€+01
X MANN  OwX
1.01 24951E-02
1.21 3.020e-02
l.46 3.077€-02
1e75 3,131€-02
2.11 3.181E-02
2453 3,227e~-02
3.05 3.267€-02
3.66 3.301€E-02
4440 3.329€E-02
5429 3.352€-02
6436 3.359€~-02
Teb4 3.332€-02
9.13 3.392€-02
11.04 3.398€-02
13.27 3.301E-02
15495 3.403E-02
19.17 3.403€E~-02
23.04 3.402€-02
27.69 3.,401€E-02
33,28 3.,399€~-02
40.00 3.397€-02
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40 XXXIl MO XXXII MO XXXII

2P6 35 - 2P6 4P 2P6 3S - 2P5 352 2P6 3S - 2P5 35 3P(TUOTAL)
ETH « 5.308E+01 ETH e 1.762E+02 ETH o 1,821€+02
X MANN  0dX X MANN  OwXC X MANN  OwX
1.01 6¢607E-03 1.01 1.397€-03 1.01 54391€-02
1.21 7.720€E-03 1.17 1.406E-03 le17 4+387E-02
l.46 9.209€E-03 1.36 le451€-03 1l.36 4.899€-02
1.75 1+111€-02 1.58 1.534E-03 1.58 4.828€-02
2.11 1.343€-02 1.84 1.655€-03 l.84 4.773E-02
2493 1.619€E-02 213 1.313€E-03 2413 4¢731E-J2
3.05 1.937€-02 2447 2.003€E-03 2447 4.704E=-02
3.66 24295€E-02 2.87 24238E-03 2.87 4.637€E-02
4.40 2.692€E-02 3.33 2+500€E-03 3.33 44579E-02
5.29 3,1264E-02 3.87 2.790E-03 3.87 4.679€-02
5436 3.5389€E-02 449 3.107€-03 4e49 4.683E-02
7.04 4.084E-02 5.22 3.447E-03 5.22 4.691E-02
J.18 44625E-02 6,06 3.806E-03 /e 06 4.700€E-02
11.04 5¢151E=02 7.03 ©.183E-03 7.03 4.711E-02
13.27 5.719€E=-02 8417 4¢574E-03 8.17 4.721€E-02
15.95 5¢307€E-02 Fe4d 4.978E-03 9443 ©.732€-22
19.17 6¢912E-22 11.01 54392€-03 11,01 4.741E-02
23404 7+531€E-02 12,78 54815€6-03 12.78 4+750€E-02
27459 3.162€-02 14.84 64246E-03 14484 4.753€E-02
33.23 34804E-02 17.23 6.684E-03 17.23 4e764E-02
40.00 9.456E-02 20.00 7.128€-03 20.00 4e769E-02
Ml XXXII MO XXXI1I
2P5 35 - 2P5 3S 3P(TOTAL) 252 2P6 35S - 25 2P6 13S2
ETH o 1.,821E+02 ETH o 1,986E+02
X MANN DwX X MANN  OwX
1.01 5.091€E-02 1.01 5¢575€-03
1.17 4.937€E-02 1.17 5.677€E-03
1.3% 4.899E-02 1.3% 5¢730€E-03
1e53 4.328€-02 1.58 5.883E-03
1 .34 4¢773E-02 l.84 5.932E6-03
2413 4.731E-02 2.13 6.,075€E-03
2447 4.704E-02 2447 641562€-03
2487 4.587c-02 2.87 6.2%0€E-03
3.33 4e679E-02 3.33 54311€-03
3.37 4e577E-02 3.87 6.373€E-03
4449 4s683E-02 4e49 64426E-03
5.22 4.691E-02 522 6.472€E-03
5.06 ©+700E-02 6406 6.510€-03
7493 4e711E-D2 7493 645428-03
8417 4e721E-02 8.17 5¢567€E-03
928 44732E-02 Fe43 6.589E-03
11.01 4eT41E=D2 11.01 64605€-03
12.78 4. 750E-02 12.78 6.019E-03
14.34 2.753E-02 l4.84 64629€-03
17.23 ©e764E-02 17.23 6.637€-03
20.00 44759E€E-02 20.00 6.643E-03
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DATA OF 0. RDAS PLOT SYMADLS 3,5

8E II ¢ Il c It
2S5 - 2P 152 252 - 152 25 2P(1P) 152 252 - 152 2S5 2°(3p)

ETH e 3,330€-01 ETH o 9,954E=-01 ETH ® 4,522€-01

X RJ88 2¢CC X Rp88 5CCX X RO38 5CCX
1.00 1.359€+01 1.51 4.410€+00 1.02 3.58CE-01
1.33 1.619€+01 2.01 5+150€+00 1.33 7.720€e~-01
1,67 1,858E+01 2,51 5.770€+00 1.68 7.002€E~-01
2.00 2.085E+01 .02 7.400€+00 3.32 6+140€-01
2433 2.,278E+01 6403 8,810E+00 442 5¢500E-01
2467 2.468E+0] 12.06 le114E+01 5.53 4.740€E-01
3.33 2.815E+01 14.07 1.170€+01 6.63 4.180€E-01
6467 3.919€+01 16.07 1.218€+01 8.84 3.180€-01
10.00 4e532E+01 18.08 1.262€+01 11,06 2+4550E=)1
13.33 5,067E+01 20,09 1.300€+01 13.27 2.100F-01
16.67 5.421E+01 22.10 1.335€+01 15,48 1,570€-21
20,00 5.753E+01 24411 1.366E+01 17.69 1,3406-91
23.33 6.004€E+01 26412 1.396€+01 19.90 1.140€-01

- - - - 22.11 9.800R=-22
26453 7.300€-02
30.96 5¢5TIE=-02
35.38 4.510E=-02
39.82 3.672€-)2
44422 3.056E-02
48465 2.585€6-02
53,07 2,203€-02
57449 1,921€-22

C Il c It ¢ Iz
152 252 - 152 2P2 (3P) 152 252 - 152 2P2 (1D) 2S5 2P(3P) - 25 2P(1P)
ETH o 1,263E+00 ETH o 1.,350E+00 ETH o 5,431E-01
X RN38 5CCX X RDO88 5CCX X R3IBA 5CCX
1.19 14 160E-02 l.11 4¢250€E-01 1.93 1.699€+00
1.58 1.040€E-02 le48 44050E-01 2485 1,3735+0)
1.98 9.300€E-03 1.85 3.880€-01 3.77 1.,101€+00
2.38 8,400€-03 2422 3.750€-21 4.69 1.321E+7)
3.17 6.700€E-03 2496 3.534E-01 6453 6.118€E-01
3.96 5¢300E-03 3.72 3.420€E-01 8.37 7.3035-01
4.75 4.200€E-93 4,45 3,344€-01 10,21 3.,136€-01
554 3.200€-03 5.19 3.259€-21 12.96 2.524E-91
6434 2.500€-03 5.93 3.192€-01 13,90 1.929€-01
7.13 2+000F-03 6.57 3.116€-01 15.74 1.601€~-01
7.92 1.,600€-03 Tebl 3.054€-01 17.59 1+320€~01
9.50 1.090€E-03 8.89 24965€E-01 - -
11.09 7.839€E-04 10.37 24905€-01 - -
12,67 5.782E-04 11.35 2.,872€-01 - -
14426 4¢377E-04 13.33 24843E-01 - -
15.84 3.409€E-04 14.82 2.837€-01 - -
17,42 273704 16.30 2.832€-01 - -
19,01 2.151€E-04 17.78 2.330€-J1 - -
20459 14 721E-04 19426 2+830€E-01 - -
C It ¢ Irr C Il
2S 2P(3P) - 2P2(10) 2S 2P(1P) = 2P2(3P) 2S 2P(3P) = 2P2(13P)
ETH » 8.,977F-01 ETH o 2.,673E-01 ETH = 8,174€-01
X RO8R 5CCX X RD88 S5CCX X 2088 5CCX
1.47 1+330€+00 1.89 8+398€E-01 1.29 1.897€+01
l.72 1.180€E+00 3.76 7.369€-01 1.1 2.264E431
2+28 1.019€+00 5.63 6.250€-01 2.53 2.577€+01
2.94 84707€-01 7450 1.728€+00 3.14 2.789E+01
3.95 6,528€E-01 11.24 4.418E-01 4.38 3.312€+01
5.07 5.391€-01 14,98 3.140€-21 5.61 3.556E+)1
6.18 44670€E-01 18.72 24425€6-01 6.85 3.930€E+01
729 3.19%€E-01 22447 1. 861E-01 .09 4.155€E+01
8441 24553€E-01 26421 le458€E-01 9.31 4.347€+401
9.52 2+119€-01 29495 1e143€-01 10.55 4.516E+91
10,64 1.,785€e-01 33.69 9.776E-02 11.78 4.666E+I1
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C Il C Il C Iv

2S 2PC1P) - 2P2(1D) 152 2P2(3P) - 152 2P2(1D) 152 _2S - 152 2P
ETH o 3,54hE-01 ETH « 8,730E-02 ETH o N5.924€-01
X RDBE  5CCX X RO8B  SCCX X RD8E  2CCX
1,42 1.310€+01 2.72 3.879€4+00 1.01 3,350E420
2.83 1.596E401 8.45 3.491E+400 1.35 9.330€+00
4,24 1.820E+01 14417 3.,012E+00 1.69 9,810E+00
5,65 2.006€+01 19.90 2.767€+00 2.03 1.016E+01
8.47 2.275€+01 31.36 1.793E+00 2.36 1.054E401
11.29 2.4T4E+01 42.81 1.266E+00 2,70 1.089E+91
14,11 2.648E401 54,27 1.001E+00 3.04 1.121€+01
16.93 2.784E+01 55,72 7.963E-21 3.38 1.153E+01
19.76 2.899E+01 77.18 64113€-01 6,75 1.417€+01
22.58 3.001E+401 88.53 4,853E-01 10.13 1.554E+01
25.40 3.092€+01 100,09 3.989€-01 13,50 1.668€+01
) - - - 27.01 1.962E+01
0 Iv 0 IV 0 IV
152 252 2P - 152 2§ 2P2(4P) 152 252 2P - 1S2 2S 2P2(20)  1S2 252 2P - 152 2S 2P2(25)
ETH » 5,981E-01 ETH = 1.211E400 ETH « 1.552E+00
X R088 0 IV X ROBS O IV X 088 0 IV
3,01 8.870€-01 1,49 5.98T7E+00 1.16 2,072E+00
4401 8.264JE=31 1.98 6.313E+00 1.55 2.279E+00
5,02 74640E-01 2.48 6.712E+00 1.93 2.460E+00
5,02 7.060€-01 2.97 7.063€+00 2.32 2.628E400
7.02 6.510E~01 3.47 7.383€+00 2.71 2.784E4+00
3.03 6.919E-01 3.96 7.669€+00 3,09 2.930E5+400
9,03 5.550€~01 4446 7.929€+00 3,48 3.066E+00
10.93 5¢110E-01 4,95 8. 176E+400 3.87 3,193€4+00
13.18 3.940E~01 5,60 8.880E+00 5.16 3.570E439
16.72 3.090€~01 3.26 9.463E+00 6otk 3.879E+400
20.06 2.470€-01 9.91 9.962E400 7.73 4,122E+00
23,41 2.010€-01 11,56 1.041€401 9,02 4,360€+00
25475 1.560€~01 13.21 1.079€+01 10.31 4,576E+3)
33.44 1.199€-01 16.51 1.145€+01 12.89 4,867E+400
66.88 3.766€-02 33.02 1.356E+01 25.78 5,821€+00
109.32 1.827€-02 49.54 1.483E+01 38,66 643676400
0 IV 0 IV 0 IV
152 252 2P - 1S2 2§ 2P2(2P) 2S 2P2(4P) - 25 2P212D) 25 2P2(4P) = 25 2P2(2S)
ETH o 1,755E+400 FTH o 6,131E-01 ETH ® 9.538€~01
X RD88 SCCX X RD88  5CCX X RD88  BCCX
1.02 6.804E+00 1.96 2.8356+00 1.26 3.878E-01
1.37 7.652E+400 2.94 2.572E+00 1.89 3.528€-01
1.71 8.414E400 3.92 2.314E+00 2.52 3.,151€~01
2.05 9,113E+00 4,90 2.075€+20 3.15 2.787€-91
2.39 9.760E+00 5.87 1.859E+00 3.78 2.454E-01
2.73 1.035E+01 6485 1.667E+00 4441 2.158€-31
3,07 1.088E+01 7.83 1.497€+00 5,03 1,898€-01
3,42 1.137€+01 3.81 1.347E+00 5.66 1.672E-31
4,56 1.282E+01 12.07 9,669€~01 7.76 1.114E-01
5,69 1.399E€+01 15.33 7.168E-01 9.86 7.653E-02
6493 1,494€4+01 18,60 5,486E-01 11.95 5,446€6-02
7.97 1.581E+01 21.86 4,313€-01 14,05 4,011E-02
9.11 1.554E+01 25.12 3.462E-31 1615 3.039€-02
11.39 1. 776E+01 31.64 2.346E~01 20.34 1.848E~02
22.78 2.153E+01 54,26 6.367E-02 41.31 3.440E-03
34,16 2.371€+01 96,88 2.841E-02 62,28 1.220€~03
0 IV 0o Iv 0 Iv
2S 2P2(4P) =~ 2S5 2P2(2P) 2s 2pP2120) - 2§ 2P2(2$) 2s 2pP2(2D) - 2§ 2P2(2P)
ETH o 1.,158E+00 ETH o 3,406E-01 ETH » 5.,450E-01
X ROBE  SCCX X ROBS  5CCX X R088  SCCX
1.04 5.353E-01 1.73 64667E~01 1.08 1.553€+00
1.56 4.774E-01 3.49 6.834E~01 2.18 1.432E420
2.07 4,2026-01 5,25 6.960E~01 3.28 1.3026+00
2.59 3.679E-01 7.01 7.118E-01 4,38 1.175€+00
3.11 3.219€-01 8.77 7.287€~01 5,48 1,058€+00
3.53 2.821E-91 10,54 T.460E-01 6.58 9,523€-91
4,15 2.480E~01 12,30 7.633€-01 7.69 8.581E-01
4,66 2.183€-01 14,06 7.798E~01 8.79 7.748E-01
6439 1.486€~01 19.93 8.283€-01 12,46 5.617€-01
8412 1,0576-01 25.80 8, 720€-01 16,13 4.209E~01
9.84 7.853€~92 31,57 94169E~01 19.80 3.261E-01
11.57 6.061E-02 37.55 9.5426-01 23.46 2.602E-01
13.30 4,812E-02 43,42 9.864E~01 27.13 2.123€-01
15.75 3.2136-02 55,15 1.020€+00 34447 1.492E-31
34,02 8.780€-03 113.88 1.101E+00 71.17 4.890E-02
51.29 4.030E-93 172.59 1.153E+00 107.86 2.560€~02

152




0
25 2pP21(29%)
ETH o

X
1.21
4415
7.08

10.02
12.96
15.89
18.83
2176
31.55
41.33
51.11
60.90
70468
30425
188,10
285494

352
ETH

X
1.10
2.00
5.00

10.00
20.00
50,00
100,00

252 2P4(3P)

ETH

X
1.10
2.00
5400

10.00
50,00
100.00

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

ETH

X
5440
7.20
3,00

10.80
25471
77.12
128.53
17994
231.35
282476
334,17
385.58

3

Iv
2.044€E-01

RO88 5CCX
24460E-01
2.333€-01
24164E-01
1.983€-901
1.805€-01
1.639€-01
1le489€-01
1.355€-01
1.012€-01
7.860€E-02
6+360E-02
5.336E-02
44598F=02
3.614E-02
1.834E-02
1.234F=-02

AL I
P - 352 30
2.951€E-21

RQO38 PW8B
1.922€+00
9.706E+00
24317€+01
3.402E+01
©e513E+0)
6.305€E+01
Te.124E4+01

AL VI
24945€+00

R0OS8 PW8
24169E+00
5.680E+00
8.471E+00
1.030€+01
1.428E+01
1.594E+01

FE XIX
1,945€+00

RO88

24255E-02
24159€E-32
2.075€e-02
2420%€-02
1.565€-02
1,051€-02
9,261E-013
8.761€E-03
8,504E-03
8.289F-03
8,082€-03
7.976E-03

- 2§ 2P2(2P)

- 251 2P5(3P)

0 VI
152 2S - 152 2¢p
ETH o« 8,832E-01
X RO88 O VI
1,02 54124E+00
1,36 5.284E+00
1,70 5¢446E+00
2.04 5.586E+00
2.38 5.698E+00
2.72 5.819E+00
3.40 6.,070E+00
4.53 6,433€E+00
5.6h 6.751E+00
6479 7.030€E+00
7.93 7.308E+00
9.,06 7.511€+00
10.19 7.720E+00
11.32 7.917€+00
22.65 9.291E+00
313.97 1.014E+J1
45.29 1.076E+01
56462 1.124E+01
57.94 1l.163€+01
79,26 1.197€4J1
AL I
352 3P - 352 4S
ETH =« 2,300€E-01
X RNS8 PWS
1.10 1.165E+00
2,00 6.872E+00
5.00 1l.614E+01
10,99 2.331E421
50,00 44013E+01
100.90 4eT41E*DL
FE XVIIl
252 2P5(2P) - 25 2P5(29)
ETH o 8,736E+00
X RO88 2CCX
lelb 4.580€-01
2.86 5.120€-01
4.58 5.630E-01
6.29 6.030€-01
8,91 6.350€E-01
9.73 64630E-01
ll.%4 6.890E-01
22.89 7.960E-01
34.33 8.620E-21
45.77 9.090€E-01
57.22 9.470E-01
58.56 9.790E-01
80,10 1. 000E+00
91.5% 1.030€+00
FE XIX
252 2P4(3P) - 25 2P513P)
ETH o 7,498E+00
X ROB8
1.40 1+310E+00
1.87 1.341E+00
2433 1.355€+00
2.80 1.393€+00
6.57 1.592€E+00
20,00 2,015€+00
33,34 2.247€+00
46,68 24407E+00
60,01 2.532E+00
73.35 24633E+00
86.69 2.715E+00
120,02 2.785E+00

NE VIILI
25 - 2P
ETH = 1,168€E+00
X 088 S5CCX
1,20 3,280€+00
1.5¢4 3.350€400
1.88 3.430F+00
2457 3.560E+20
5.14 3.,990€+00
T7.71 4e342€420
10.28 44620E+00
12,85 4.850€+00
15.42 54050€E+00
17.99 5.230€+00
20,56 5.390€+00
23,13 54530E+20
25.70 54660E+00
AL V
252 2P5(2P) - 2S1 2P61(2S)
ETH = 3,259E+00
X QN87 °ws
1.10 7.350€-01
2,00 1.919E+20
5.00 2.921€+900
10.0) 3.569€+22
20.00 4.196E+00
50,00 5.011E+00
100.00 5.622€+00
FE XIX
252 2P4(3P) ~ 2S2 2P4(10)
ETH = 9,351€-01
X RD88
11.23 1.153€-01
14.97 1.115€-01
18.71 1.070€-01
22446 1,029€-01
53447 Te742€E-22
160441 4e440E-02
267435 34476FE=22
374,29 3.,070€~-02
481.23 2.854E~02
588417 2.719€-02
695,11 2.609€-02
802.05 2.,550€-02
FE XIX
252 2P4(3P) - 25 2P5(1°)
ETH = 1,033€+01
X RO88
1.02 9.,009€-22
1.3% 94184€-02
1.69 9.356€-02
2,03 9.478€E-02
4,84 9.924E-22
14,51 1.013€-01
24,19 1.032€-21
33.87 1.047e-01
43,54 1.064E-01
53.22 1.076€-01
62.89 1.088€E~21
72.57 1.097€e-01
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FE XIX FE XIX FE XIX

252 2P4(1D) - 252 2P4(1S) 252 2P4(10) = 2S5 2P5(3P) 252 2P4(10) - 2S5 2P5(1P)
ETH e 1.010E+00 ETH o 6,563E€+00 ETH e 9,400€+00
X ROB8 X RORS X RO88
10440 1.570€-02 1.60 84402€-02 le12 644%0E-01
13.86 1.550€E-02 2,13 8.498E-22 1.49 6,580€E-01
17.33 1+ 540€E-02 2467 8.572€-02 1.86 64850E-01
20.79 1.5390€-02 3.20 8.670€E-02 2423 7.010€E-01
49.50 1.510€-02 7.62 9.358€-02 5.32 8,060E-01
148451 1.600€-02 22.9% 1.,051€-21 15.96 1.220€4+20
247.52 1. 660€E-02 38,09 1.105€-01 26460 1.,150€E+00
346453 1.680€E-02 53.33 1.158€E-01 37.23 1.,230€E+00
445.54 1.680€E-02 68,56 1,203€-01 47.87 1,300€+00
544,55 1.660E-02 83.80 1.231€-01 58.51 1.350E4+20
643456 le640E=-22 99.04 14260€E-01 69,15 1.390€E+00
74257 1,630€-02 114,27 1.288E-01 79.79 1,430€+00
FE XIX FE XIX FE XIX
252 2P4(1S) - 2S5 2P5(3P) 252 2P4(1S) - 25 2P5(1P) 2S5 2P5(3P) - 25 2P5(1P)
ETH » 5.553€+00 ETH « 8.390€E+00 ETH « 2,837€E+J)
X RO88 X ROB8 X RNB8
1.89 5.917€-02 1.25 3.960€-02 3.70 5.052€-02
2452 6,063E-02 1.567 4+090€E-02 4.9 4.787€-22
3.15 64168E-02 2.09 4.220€E-02 6417 4.556E-02
3.78 6.273E-02 2450 ©e350€E-02 T7.40 4¢337€E-02
9,00 6.648E-02 5.96 54550€-02 17.63 3.,328E-02
27.01 6.453E-22 17.88 8.,830€-02 52.98 1.252€-02
454902 6,225€-02 29.80 1.070€-01 AB. 14 7.519€-23
63.03 6.094E-02 41,72 1.,200€-01 123.39 5.506€-03
81.03 6,008E-02 53.54 1.300€-01 158,65 4.45%€-03
39.04 5.933€-02 55456 1.380€E-01 193,90 3.890€-03
117.05 5.881€-02 77448 le440E-01 229.16 3.447€-03
135.05 5.827€-02 99.39 1.500€-01 264441 3,229€-03
FE XX FE XX FE XX
252 2P3(4S) - 252 2pP3(20) 252 2P3(4S) - 252 2P3(2P) 252 2P3(4S) - 25 2P4(4P)
ETH o 1.431E+00 ETH o 2,093E+00 ETH = 6,209€E+00
X RDOB8 X ROB88 X RO83
769 7.780€-02 5426 3,420€-02 - 1.77 84740€-01
10.48 7+.360€E-02 7.17 3.,239€-92 2442 8,930€E-21
17.47 64480E-02 11.94 2+850€E-02 4403 9.400E-01
34494 44880E-02 23.99 24173E-02 8,05 1.047€+00
69,98 3.050€-02 47.78 1.453€-02 16,11 1,216E+00
209464 1.030€-02 143.33 7.220€E-03 48,32 1.545E+00
349.41 6,100€-03 238.89 5.830€-03 30,53 1,709€+00
FE XX FE xX FE XX
252 2P3(4S) - 25 2P4(20) 252 2P3(4S) - 25 2P4(2S) 252 2P3(4S) - 2S5 2P4(2P)
ETH =« 8.595€+00 ETH e 1,003€+01 ETH o 1.050€E+01
X RO88 X ROS88 X R338%
1.28 4.468E-02 1.10 1. 080€E-02 1.05 3.000€-02
1.75 4+576E-02 1.50 1.100€E-02 le43 3.,020€-02
2491 4.739€E-02 2449 14160€-02 2.38 3.,063€-22
5.82 4eT63E€-02 4499 1.230€-02 476 3.059€-02
11,63 4.627€-02 9.98 1.250€-02 9.52 3.069€E-22
34490 44¢372€-02 29.93 1+ 260€E-02 28456 3.350€E-02
58.17 4+260F-02 49.98 1.260€E-02 47.60 3.600€E-02
FE XX FE XX FE XX
252 2P3(20) - 252 2P3(2P) 252 2P3(20) - 2S 2P4(4P) 252 2°P3(20) - 2S 2P4(20)
ETH = 6.620E-01 ETH o 4,778E+00 ETH o 7.164E+00
X ROB8 X ROB8 X RD38
16,62 14125€E-01 2.30 9.649€E-02 le54 1.019F+00
22.56 1.099€-01 3.14 9.818€E-02 2.09 1.049€E+00
37.76 1,044€E-01 5.23 1.038€-01 3.49 1.113E+00
75.53 9.680E-02 10.46 1.168E-01 6.98 1.244E+00
151.06 9.112€E-02 20.93 1.344E-01 13.96 1.452E+00
453,17 84894E-2 52,79 1,693€E-01 41.88 1.896E4+2)
755429 B.785€E-02 104.65 1.896E-01 69.79 2+.112€E+00
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FE XX FE XX FE XX

252 2P3(2D) - 25 2P4(2S) 252 2P3(20) - 25 2P4l2P) 252 2P3(2P) = 25 2P4(4P)
ETH o B8.594E+00 ETH o« 9,073€+00 ETH ® 4.,116€+00
X ROB8 X ROB8 X RO%8

1.28 5.950€-0% 1,21 1.,075€+00 2467 7.618€~-02

1.75 6.550€E-04 1.65 1.,109E+20 3.64 74690€-02

2491 2+528E-03 2.76 1.182€E+00 6,07 7.339€-02

5.82 l.843E-02 5¢51 1.333€+00 12,15 7.869€E-02
11,64 5.929€-02 11.02 1.598€+00 24430 T.5686-22
34.91 1.570E-01 33.07 2+235E+00 72.89 7.307c-02
58.18 2.070€-01 5511 2+560E+20 121.48 7.268E=32

FE XX FE XX FE XX
252 2P3(2P) - 2S5 2pP4(20) 252 2°P3(2P) - 2S5 2P4l2S) 252 2P3(2P) ~ 2S5 2pP4L2P)
ETH e 6,502E+00 ETH o 7,932€+00 ETH o 8,411E+00
X R0OB8 X RO8B8 X RD8Y

1.69 3.610€-01 1.39 3.603€-01 1.31 3.022€-01

2431 3.711€-01 1.89 3.713€-01 1.78 3.122€~01

3.84 3,942€-01 3.15 3.94%4E-01 2497 3.390€-01

759 44293€-01 6,30 44230€E-01 5.94 4407291
15.38 4¢736E-01 12.61 4.480E-01 11.89 54363€-01
46.14 5¢556E-01 37.82 4+930€-01 35.67 842156-01
76.90 5.950€-01 63,06 5.140€-01 59445 9.650€-01

FE XX FE xX FE XX
2S 2P4(4P) - 2S5 2P4(2D) 2S5 2P4(4P) - 2S5 2P4(295) 2S 2P4l4P) - 2S5 2P4(2P)
ETH o 2,386E+00 ETH o 3,816E+00 ETH o 4,295€+00
X rRO8A X RO88 X ROSS

4461 1.413€-01 2488 1.586E-02 2456 3.254€-02

6429 1.336E-01 3.93 l.485€-02 3.49 3.063€-02
10.48 1.172€-01 5455 1.274E=-22 5482 24557€=-22
20496 8,733€-02 13.10 8.390€-03 11.64 14929€-02
41.91  5.426€-02 26,21  5.000E-03 23.28  1.1526-32

125,73  1.871€-02 78,62  1.111€-03 59.85  3.479g-03
209.56  1.162€-02 131,93 4.830E-24 116,41  1,950€-33
FE XX FE XX FE XX
2S 2P4(20) -~ 2S5 2P4L2S) 25 2P4120) - 25 2P4(2P) 2S 2P4(25) - 25 2pPat2P)
ETH e 1.430F+00 ETH « 1.903E+00 ETH o 4.790E-01
X RO88 X RO88 X R0O89%

7459 44490€E-02 5.7% 7.858€-22 22.96 le544E-02
10449 ©e440E-02 7.86 Te484E-02 31.32 14549€-02
17.48 4.360€-02 13.10 6.677€E-02 5219 1.346€~-02
34.97 4+320€-02 26419 5.235€-22 104,38 9.930€-23
69.93 44 400E-02 52.38 3.687€-02 208,77 5¢930€~03

209.79 4. 710F=-02 157.15 2.076E-922 626430 1.932€-03
349.65 4.710€-92 261.92 l.745€-02 1043,.8% 1.179€-03
FE XX FE XXI FE XX
252 2p2(3P) - 252 2P2(10) 252 2P2(3P) - 252 2pP2(1S) 252 2p213pP) ~ 25 223(30)
ETH » 9,670€-01 ETH o 1.,948€+00 ETH = 5,501€+00
X ROSH X RO88 X RO83

8.79 9.806E-02 4436 l.369€E-02 1.55 8.737e~01
10.34 J.129€-02 5¢13 1e343€~02 1.82 8.379€~01
15,51 B8.646E-02 7.70 1.270€E-02 2,73 9.056E-71
20458 8.,237€-02 10.27 1.137€-02 3.64 9.274E-01
51.71 6¢410E-02 25467 8.933€-03 3.09 1.057€+09

103.41 4.823E-02 51.33 6.421€-03 189.18 1.223E+00
205,83 3.553€-02 102.67 4¢566E-23 36.36 1.418E420
517.06 24659€E-02 256467 3.436E-03 30.89 1,698E+00
FE XX FE XXI FE XXI
252 2P2(3P) - 25 2P3(3P) 252 2p2(3P) - 2S5 2P3(3S) 252 2pP2(10) - 2Ss2 222(1S)
ETH @ 6,468E£+00 ' ETH « 8.,385€+00 ETH = 9,810e-01
X RO88 X RO88 X LLEL

1l.31 6¢592€E-01 1.01 5.672€-01 8466 2.200E~-02

1455 6.708E-01 1.19 5.732e-01 10.19 2.140€-02

2432 5.885E-01 1.79 5.932€-01 15.29 2.13%€-22

3.09 7.051E-01 2439 6.104E-01 2039 2.110€~902

7.73 7¢986E-01 5.9%6 6.857€E-01 50.97 24110F=-02
15,46 F.234E-01 11.93 7.780€-01 104,94 24170€-02
30.92 1.081E+00 23.85 9.,052€E-01 203.87 2+290E-22
77.30 1.309€E+00 59.63 1.091€+00 509.68 24360€-02
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FE XX FE XXI FE XxXXI

2S2 2P2(10) - 2S5 2P3(3D) 252 2P2(10) - 2S5 2P3(3P) 252 2P2(10) - 2S5 2P3(39)
ETH o 4.534E+Q0 ETH o 5,501€400 ETH o 7.418€+00
X ROB88 X RO88 X RD88
1.87 14274E-01 1.55 1. 610€E-01 1415 64290€E-N2
2421 1.292€-01 1.82 1.637€E-01 1.35 64+350€E-02
3.31 1.317e-01 2.73 1.680E-01 2,02 5.620€E-02
bol 14351€E-01 3.64 1.,720€E-01 2.7 $.892€-22
11.03 1.503€-01 3.09 1.896E-01 674 8,720€E-02
22406 1.662E-01 18.18 2.047€E-01 13,48 1.110€-01
44011 1.831E-01 36,36 2.,219€-01 26496 1.420€-01
110.28 2,095E-01 39.89 2.486E-01 57,42 1.840€E-21
FE XXI FE XX[ FE xXI
252 2P2(1S) - 25 2P3(30) 252 2P2(1S) - 2S5 2pP3(3P) 252 2pP2(1S) - 2S 2P3(3S)
ETH o 3,553E+420 ETH « 4,520€E+00 ETH o 5,43754+00
X RDA38 X RO88 X 088
239 1.,672€-02 1.88 1.034€E-32 1.32 9.190€-03
2.81 1.731E-02 2.21 1.024E-02 © 1e55 9.300€-03
4422 1.860€E~-02 3.32 9.970€E-03 2.33 7.670€E-03
5.63 1.988€E-02 .42 9.760€E-03 3.11 1.000€-32
14.07 2+532€E-02 11.06 8.820€E-03 T.77 1.120€-02
28415 3.004E-02 22.12 7.830€E-03 15,54 1.200€-02
56429 3,487€-02 44425 7.067€-03 31.07 1.,290€-02
140.73 4. 15202 110.62 7.290€E-213 77.68 1,370€e-22
FE XXI FE XXx1 FE XXI
2S 2P3(30) - 25 2P3(3P) 2S5 2P3(30) - 25 2P3(3S) 2S 2P3(3P) -~ 25 2P3(3S)
ETH = 9,670€-01 ETH o 2,884E+00 ETH o 1.,917€+00
X ROSAH X RO88 X RO88
8.79 1.745€6-01 2495 24091E-02 4okl 9.610E-03
10.34 1.730€-01 3.47 2.051€E-02 5.22 7.390€-03
15451 1.689€E-01 5.20 1.929€E-02 7.82 3.750€-03
20,68 leh45E-01 6.93 1.818€E-02 10.43 8,170€-23
51.71 1.507e-01 17.34 1.336E-02 26.08 5.726€E-03
103,41 1. 429€-01 364.67 9.,090€E-03 52.16 3.62%€-03
206.83 1.402€-01 69.35 5.610€E-03 104,33 1.979€-03
517.06 1.373€-71 173.37 3.,226E-23 250,82 9,J14E-D4
FE XXII FE XXI1I FE XXII
252 2P(2P) - 25 2P2(4P) 252 2P(2P) - 25 2pP2(20) 252 2P(2P) - 25 2P21(25)
ETH o 2,843E+400 ETH « 5,293E+00 ETH o 6,7815+00
X ROS8 X RN88 X R188
2454 6.835€E-02 l.42 5,897€-01 1.11 2.,565€-01
3.52 64949E-02 1.89 6.084E-01 le&? 2+617€-01
4440 7.0339€-02 2436 6+190E-01 l.84 2.6896-01
5.28 7.097€-02 2.93 6.277€-01 2.21 2.741E-01
7.03 7.192€-02 3.78 6.490E-01 2495 24856E-21
14,07 7.348E-02 7456 7+322€-01 5.90 34244E-01
21410 7.315€6-02 11.34 7.879€-01 8.85 3.,498€-01
28.14 7+259€E-02 15.11 8,390€E-01 11.82 3.698€-21
35417 7.218E-02 18.89 8,783E-01 14475 3.877€-01
70435 7.157€-02 37.79 1.011E+00 29449 4e4b67€e-01
140.70 7.396€-02 7557 1.155€+00 58.99 5.088€-01
211,04 7.654€-02 113.35%5 1.239E4+20 88.48 5.467€-71
281.39 7.897€-02 151.14 1.299€+00 117.98 5.731€-01
351.74 8.085E-02 188,93 1.345E+00 147,47 5.931€-01
FE XXII FE XXIII FE XxIIL
252 2pP(2P) - 25 2P2(2P) 252(1S) - 2S5 2P(3P) 252(1S) - 25 2P(1P)
ETH o 7.,216E+20 ETH = 3,255E+00 ETH o 6.,170E+00
X ROB8 X RORS X RO88
1.04 8.,780€E-01 3.69 2.,257€E-02 1.94 3.140e-01
1.39 8.978€E-01 4,61 2.275€e-02 2443 3.290€-01
1.73 9.171€-01 6elé 2+289E-02 3.24 3.,280€-01
2.08 94365€E-01 15.36 2.271€E-02 8.10 3.770e-01
277 9.717€-01 30.72 24159€-02 16.21 4.410F=-01
5.54 1.097€+00 92.17 1.983€-02 48,62 5.660€-01
8.31 1.186E+00 153.61 1.966E-02 81l.04 64290€-21

11.09 1.254F+00 - - - -
13.86 1.317€+00

27.72 1.528€+00 - - - -
55,43 1.750E+00 - - - -
83.15 1.889E+00 - - - -
110.86 1.984E+00 - - - -

138,58 2+060€E+00
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FE XXIII FE XXIII FE XXIII

86,93 9.143€E-01 - -
191,42 94394E-01 - -

252(1S) - 2P2(3P) 252(1S) - 2P2(10) 252(18) - 2P2(19)
ETH o 8,295€+00 ETH o 9,263E+00 ETH « 1,131£401
X RO8A X RO88 X R0O88
1.45 5.628€-03 1.30 1.200€-03 1.06 3.720€E-04
1.81 5¢540€-03 1.62 1.190€E-03 1.33 3.700E-04
2441 5¢470€-03 2,16 1.170€E-03 1.77 3,640E-04
6,03 5.160€-03 5440 14 130€-03 4442 3.440E-04
12,06 4.821€E-03 10.80 1,140€E-03 8.84 3.740c=-04
36417 4¢336E-03 32.39 1.220€E-03 26453 T746705-04
60.28 44145603 53.98 1.230€-03 44421 9.610E-0¢
FE XXIII FE XXIIL FE XxIIl
2S 2P(3P) - 25 2P(1P) 2S 2P(3P) - 2P2(3P) 25 2P(3P) - 2722(19)
ETH o 2,915E+00 ETH o 5,040E+00 FTH « 6.,008E+00
X RO83 X RO88 X RDS8
412 3.315€-02 2.38 1.305E+00 2.00 1.810€E-01
5.15 3.092€-02 2.98 1.339E€+00 2450 1.832e-01
6.86 2.910€E-02 3.397 1.377€+00 3.33 1.,853€E-01
17.15 2,097€-02 9.92 1.581E+00 8.32 2.,931€E-)1
34.31 1.380€-02 19.84 1.825€+00 16464 2+280€-01
102.92 5198€-03 59.52 2.274E+00 49.93 2.813€E-71
171.53 3.198€-03 99.21 24 496E+00 83,22 3.088€E-01
FE XXIIL FE xxIIl FE xxIII
2S 2P(3P) - 2P2(1S) 25 2P(1P) - 2P2(3P) 2S5 2P(1pP) - 2°2(10)
ETH o 8,054E+00 ETH o 2,125€E+00 ETH « 3,093€+00
X ROB8 X ROB8 X 088
1.49 24233E-03 5465 2,006€E-01 3.88 5.8506-01
1.86 2.147€-03 7.06 2.084E-01 485 7.050€-01
2448 2,033€-03 9.41 24154E-)1 6447 7.220€-21
6.21 1.553€-03 23,53 2+501E-01 16417 f.350€=-01
12.42 le114E-03 47.06 2.836E-01 32.33 9.5706-01
37.25 6.840E-04 141,18 3.455€6-01 96499 1.210€+00
62,08 64560E-04 235,29 3.741€E-01 161.66 1.330€E+20
FE XXII1 FE XxIIl FE XXIIL
2S 2P(1P) - 2P2(1S) 2P2(3pP) - 2P2(1D) 2P2(3P) - 2P2(1S)
ETH o 5,139E+00 ETH « 9,680E-01 ETH o 3,014E+00
X RO88 X ROB8 X LHEY]
2434 2+ 760€E-01 12.40 8.871€E-02 3.98 1.415€-02
2.92 2.840€-01 15.50 8.,578€E-02 498 1,385F=-02
3.89 24960E-01 20466 84190€-02 6464 1,421E~22
9.73 3.,360€-01 51.565 6.509€-02 16.59 1.094€E-22
19.46 3.,810E-01 193,31 5.067€E-22 33.18 8498JE-I3
58.38 4. 750€E-01 309.92 3.350€-02 99.54 64950E-03
97.30 5.210€-01 516453 2.899€-02 1565.89 5.447€-23
FE XXII1 FE XXIV M0 XXXVIIT
2P2(10) - 2P2(1S5) 152 2S5 - 1S2 2°p 252 2P(2P) = 2S5 2P2(4P)
ETH o 2,045E+00 ETH = 3,451E+00 ETH = 4,330F+2)
X RDB8 X RO88 CCX X rROBY
587 2.000€E-02 1,01 4¢673E-01 2459 1.073€-01
7.33 1.990€E-02 2.03 4.860E-01 3.88 1.123€-01
3.78 1.980€-02 2.90 4e934E-01 5.18 1.173E-01
2he bl 1.980E-02 Te24 5.628E-01 647 1.202€-01
48.88% 2+.040E-02 11.59 64146E-01 776 1.229€~-01
146463 2.160E-02 15.94 64536E-01 12.94 1.346E-01
244,38 2+150E-02 20.28 6.858E-01 25.88 14529€-71
- - 24463 7.136E-01 38,82 le644E-01
- - 28.98 7.377€-01 51.76 1.,724E-31
- - 43,47 8.,008E-01 103,52 1.953€~-01
- - 57.95 8.479€-01 155.29 2.088E-01
- - 72444 8,845€-01 207.05 2+191€-01
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MO XXXVIII “0 XXXVIII MO XXXVIII

252 2p(2P) - 25 2pP21(20) 252 2P(2P) - 25 2P2(25) 252 2P(2P) - 25 2P2(2P)
ETH = 8.895€6+00 ETH o 1.140€+01 ETH e 1,202€+01
X ROBH X RO88 X RDB8
lebl 24.042€-01 1.10 8.382€-22 1.04 3.,02%€-01
2.11 2+064E-01 1.65 8+491E-02 1. 56 3.088E-01
2.81 2+097€-01 2.19 8.572€-02 2.08 3.147€-01
3.51 2.072€E-01 2474 8.612€-02 2,60 3.,194€-01
4,22 2.072€-01 3.29 8.590€E-02 3.12 3.,251€-21
7.03 2+129€E-01 5.48 8.678E-02 5.20 3.474E-01
14405 2+339€-01 10.97 9.124E-02 10.40 4.055€E-01
21.08 24556E-01 16445 9.772€-02 15,60 4¢619€-01
28011 2.731E-01 21.94 1,032€e-01 22,82 5.041€E-01
56.21 3.258€-01 43.87 1.202€-01 41.59 64286E-01
84,32 3.,591€-01 65.81 1.312€-01 62.39 7.,070€-01
112.42 3.829€-01 87.74 1. 392€-01 83,19 7.633E-01
M0 XXXVIII MO XXXVIII M0 XXXVIII
2S 2P2(4P) - 2S5 2pP2(20) 2§ 2p2l4P) - 25 2P2(295) 2S 2P2(4pP) - 2S5 2P2(2P)
ETH o 4,065€E+00 ETH ® 64567E+00 ETH « 7.,191E+00
X R0O83 X rRDB8 X RDS8
4461 4e982E-02 2+85 5.979€-03 2461 1.219€E-02
6415 4.850E-02 3.81 5.841€-03 3,48 1,177€e-02
7469 4.737€-02 4.76 5.729€-03 4.35 1.145€6-02
922 4. 639€-02 5.71 5.606E-03 521 le114E-02
15.37 4¢321€-02 8.52 54224E-03 %469 1.014€E-02
30.75 3.712€-02 19.03 44 499€-03 17.38 8,171€E-03
46412 3.295€-02 28455 4. 005€-03 26,07 6.,793€-03
61.50 2.995€-02 38,07 3.663E-03 34.76 5.779€-03
122.99 2+391E-02 7514 2.981E-03 69.53 3.,708€-03
184,49 24 148€E-02 114.20 2+717€E-03 104,29 2.847€-03
245,98 2.026E-02 152.27 2.584€-03 139,06 2.434€E-03
“0 XXXVIIL M0 XXXVIIL M0 XXXVIII
2S 2P2(20) - 25 2P2(25) 25 2P2(20) - 2S5 2P2(2P) 2S 2P2(2S) - 2S 2P2(2P)
ETH o 2.502E+00 ETH = 3,126E+00 ETH = 6.240€E-01
X RO83 X ROBS X RO88
T.49 1+130€-02 6.00 2.812€-02 30,05 7.390€-03
9.99 1.119€-92 8.00 2.751€E-02 40.06 7.220£-23
12449 1+110€-02 10.00 24695E-02 50.08 7.090€E-03
14.99 1.099€-02 12,00 2.641E-02 60.10 6.970€E-03
24498 1.068€-02 19.99 24 460€-02 100,16 6.,580€-03
49,96 1.018€-02 39,99 2.116E-72 203%.32 5.910€-23
T4e94 9.910€E-03 59.98 1.881€E-02 300,48 5.4586-03
99.92 9.782€E-03 79.98 l.714E-22 400,64 54160E-03
199.385 9.660€E-03 159,95 1.364€E-02 801.28 4.622€-03
299.77 9+690€E-03 239.93 1.217€-02 1201.92 44429€-03
399.70 9.670€E-03 319.91 1.137€-02 1602.56 4+325FE-03

158



OATA OF S. NAKAZAKI ANO T. HASYIND PLOT SYv80L 6

c Il N IV v
252(1S) - 25 2P(1P) 252(1S) - 25 2P(1lP) 252(18) = 25 2°(1p)
ETH o 9,5640€~01 ETH « 1,200€E+00 ETH = 1.,450€E+00
REF. 3 REFe 3 REFe 3
X NAKAZAKI X NAKAZAK] X NAKAZAK]
1.00 6.310E+00 1,00 4. 710€E+00 1.00 3.,530€+00
3.85 8.,800€E+00 3.37 5.820€+00 2454 4,080E+2)
7.70 1,071€+01 6,14 6.300E+00 5.08 4eT4JE+DD
11.56 1.196E+01 9.22 T.670E+00 7.61 5.230F+00
15.40 1.,288E+01 12.28 8.240E+00 10.16 5.600€E+00
38,50 1.594E+01 30,70 1.022€+01 254,40 6.950€+00
77.00 1.823€E+01 61.40 1.173€4+91 50.80 7.990€+20
154.00 2.052E+01 122.80 1.323E+01 101.60 9.,050€+00
308,00 2.277E+01 245.60 1.472E+01 203.290 1.008E+)21
NE VII

252(1S) = 25 2pP(1°)
ETH e 1,950€E+00
REF. 3

X NAKAZAKI]
1.00 2+190€E+00
1.88 2.360€E+00
3.76 2,650E+00
5.65 2.880€+00
7452 3.070€E+00

18,80 3.,790€E+00
37.60 4.380E+00
75.20 ©+9380E+00
150,40 5.570E+00

OATA OF UCL (UNIVERSITY COLLEGE OF LINONN COOE) PLIT SYMsOL 8

JACKSONSEISSNER, OERE»MASONs WIOING»SHATIA,STOREY, SEATON,HUMMER ANO NORCROSS

8E II C Il c It
2S5 - 2P 252 = 25 2P(3°P) 252 = 25 2pP(1P)
ETH o 3,337€-01 ETH o 4,860€-01 ETH ¢ 1,032€+J2
REF. 12 REFe 5 REFe 5
X SEATON X EISSNER X EISSNER
1.00 1.,260E+01 2ehb 64+900€E-01 1.15 3.557€+00
3.33 24441E+0] 3.06 64140E-01 leké 3.66%E+900
4.00 2.715F+01 5.12 4e440€E-01 2441 4.974F+00

b,67 3,607€+01 - - - -

¢ IIl C Il ¢ Il
2S 2P(3P) - 25 2P(1P) 2S 2°(3P) - 2P2(3P) 25 2P(1P) = ?pP2(19)
FTH o 5.,450€E-01 ETH o 7.,840€-01 ETH o 4,280€E-01 ‘
REFe 5 REFs 5 REF. 5
X ETISSNER X EISSNER X EISSNFR
2417 24199E+00 1.90 2.213E+01 3.47 14664E+01
2472 1.676E+00 3.17 2.975€+01 5.81 & V6E+D1

4455 1.,100€+00 - - - -

0 Il o Il n It
252 2P2(3P) - 2S5 2P(5S8) 282 2P2(3P) - 252 2pP2(1D) 252 2P2(3P) - 252 2pP2(15)
ETH o 5,480E-01 ETH ¢ 1.997€-01 ETH  3.,612€-01
REF. & REF. 10 REF. 10
X JACKSON X 8HATIA X SHATIA
1.90 1.362E+20 2773 1.288€E+00 11.07 1.910€-01
- - 30.05 8.400€-01 16461 1,173€-91
- - 40,06 5.808€-01 22.15 7.519€=-02
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7 I11
252 2P2(3P) - 25 2P3(5S)
ETH = 4,541E-01

REF. 19
X BHATIA
8.81 4e215E-01

13,21 3.044E-01
17.62 2.285€E-01

9 Il
252 2pP2(3P) - 2S5 2P3(10)
ETH « 1,838E+00

REF. 10
X BHATIA
2418 24854E-01

3.26 1.970€-01
4.35 le413€-01

3 Il
252 2P2(10) - 2S2 2pP2(1S)
ETH =« 1,615€-D1
REF. 10

X 84ATIA
24477 3.815€~-01
37.15 4.068E-01
49.53 4.221E-01

g Il
2s2 2p2(1D) - _2S 2P3(10)
ETH = 1.633E+00

REF. 10
X 8HATLA
2elte 8,331€+00
3.066 1.061E+01
4.88 1.130E+01
0 LIl

252 2P2(1S) - 25 2P3(30)
ETH o 7.540€-01
REFes 10

X 84ATIA
531 4.300€E-03
7.96 1.485€-03

10.61 6.510E-04

0 III
252 2P2(1S) - 2S5 2P3(35)
ETH o 1,539E+00

REF. 10
X 8HATIA
2460 7.000€E-05

3.90 7.3°°E'°S
5.20 6,900€-05

NE V
252 2pP2(3P) - 252 2P2(15§)
ETH o 5,402E-01
REF. 11

X SHATIA
9.26 1.216E-01
18.51 6.200€E-02
27.77 3.,554€E-02

NE V
252 2pP2(3P) - 25 2P3(3P)
ETH = 1.904E+00

REF. 11
X BHATIA
2.63 6.440E+00
5425 7.665€E+00
7.88 84644E+00

160

1981
252 2P2(3P) - 2S5 2P3(30)
ETH o 1,115€+00
REF. 10

X 8HATIA
3.59 1.289E+01
5.38 1.475€E+01
7.17 1.506E+01

0 Il
252 2P2(3P) - 2S5 2P3(35)
ETH o 1,900€+00
REF. 10

X 8HATIA
2.10 5.630€+00
3.16 T+374E+00
4,21 8.,012€+00

2 I1l
252 2rP2(10) - 25 2P3(30)
ETH o 9,155€-01

REF. 10
X BHATIA
4,37 7.229€E-01
6455 5.,089€-21
8.74 3.744E-01
0 Il

282 2pP2(10) - 2S5 2P3(3S)
ETH = 1.,701E+00
REF. 10

X BHATIA
2435 1.360E-02
3.53 7.900F-03
470 4.526E-03

0 Il
252 2P2(1S) - 2S 2P3(3P)
ETH o 9,537e-01
REFes 10

X 8HATIA
4.19 2.130€-01
6429 1.576E-01
8.39 1.1665'01

0 It
252 2pP2(1S) = 2S5 2P3(1P)
ETH o 1,677€E+00

REF. 10
X BHATIA
2439 1.548E+00

3.58 1.980E+00
4.77 2,113E+00

NE V
252 2pP2(3P) - 25 2P3(59)
ETH o 6,985€E-01
REF. 11

X 8HATIA

7416 24438E-01
14.32 1,569€E-01
21.47 1,073€-01

NE V
252 2p2(3P) = 25 2P3(10)
ETH  2.,593E+00
REFe 11

X BHATIA
1.93 1,481€-01
3.86 9.180€E-02
5.78 6.1035'02

a Il
252 2P2(3P) - 2S 2P3(3P)
ETH o 1,315€400
REF. 10

X 8HATIA
3.04 le146E+01
4456 1.352€+J1
6.08 14336E+01

0D 11t
252 2pP2(3P) - 2S5 2P3(1P)
ETH o 2,038E+00
REFs 10

X SHATIA
1.96 1.179€-01
2.94 7.927€-02
3.93 5.647€-02

J Il
252 2P2(10) - 2S5 2°P3(3P)
ETH « 1,115€+00
REF. 10

X SHATIA
3.59 1,802€-01
5.38 1,199€-21
7.17 84592€E-02

0 III
252 2P2(10) - 2S5 2P3(1P)
ETH o 1.838E+00
REFe 10

X BHATIA
2.18 4¢261E+00
3.26 5.522E+00
4435 5.977€E+00

0 Il
252 2p2(1S) - 25 2P3(1D)
ETH ¢ 1,477€+00
REF. 10

X BHATLIA
271 1,200€E-02
4.06 1.160€-02
5.42 1.073€e-02

NE V
2S2 2P21(3P) - 252 2P2(10)
ETH o 2,869E-01
REFe 11

X BHATIA
17.43 8.101E-01
34,86 ©.533E-01
52.29 2.,832e-01

NE Vv
252 2P2t3pP) - 25 2P3(30)
ETH * 1.,617E+00
REF. 11

X GHATIA
3.09 7.176E+00
6419 8,402E+00
9.28 9,380E+00

NE V
252 2P2(3P) - 25 2P3(39)
ETH o 2,631E+00
REFs 11

X BHATIA
1.89 3.883€+00
3.77 4.863E+400
5466 5.601E+00



NE V
252 2P2(3P) - 25 2P3(1P)
ETH o 2,880E+00
REF. 11

X 8HATLIA
le74 64253E-02
347 3.825€-02
5.21 2,527€-02

NE V
252 2pP2(10) - 2S5 2P3(30)
ETH o 1,330€+00
REF. 11

X BHATIA
3.76 3.,997€-01
7452 2.523€E-01

11.28 1,702€-01

NE V
252 2P2(1D) - 2S5 2P3(3S)
ETH o 2,364E+00
REFe 11

X 8HATIA
2.11 5,850E-03
.23 2.550€E-03
6.34 1.,280€-03

NE V
252 2P2(1S) - 25 2P3(3P)
ETH o 1,353E+00
REFa 11

X 84ATIA
3.67 1,220€E-01
7.33 7.803€E-02

11.00 5.,275€-02
NE V
252 2P2(1S) - 25 2P3(1®)
ETH o 2,340E+00
REF. 11
X 8HATIA
2.1% 1.026E+00
4427 1,281E+00
6e4l 1.461E+00
NE VII
2§ 2P(3P) - 2P2(3P)
ETH o 1.624E+00
REF. 13
X HUMMER
2426 9.390E+00
22463 1.640E+01
45.26 1.920E+01
MG VI
252 2P3(4S) - 25 2P4L4P)
ETH o 2,257€+00
REF, 11
X BHATIA
4e43 5.969€+00
6465 6.809E+00
8.86 7+306E+00

NE V
252 2P2(10) - 252 2P2118)
ETH » 2.533€-01
REFe 11

X 8HATIA
19,74 1.969€E-01
39.47 24143€E-01
59.21 2.,239€6-01

NE V
252 2P2(10) - 2S 2P3(3P)
ETH o 1,617€+00
REFs 11

X BHATIA
3.09 9.840€E-02
6.19 5.928E-02
9.28 3.922€-02

NE V
252 2P2(10) - 25 2P3(1P)
ETH  2,593€+00
REF, 11

X BHATIA
1.93 2.758E+00
3.86 3.472€+00
5.78 3.991E+00

NE V
252 2P2(1S) - 2S5 2P3(10)
ETH o 2,053E+00
REF. 11

X 8HATIA
2444 4.040E-03
4.87 3.340€-03
7.31 2.810€E-03

NE VII
252 - 2S5 2P(3P)
ETH o 1,014E+0D
REF. 13
X HUMMER

1.09 2,050€E-01
le&5 1.800€-01
2.54 1.520€-01
3.62 1.300€-01

36,24 1. 760€-02
72449 6.340E-03
MG VI
252 2P3(4S) ~ 252 2P3(2D)
ETH o 5,303E-01
REF. 11
X BHATIA
18.86 4,0856-01
28,29 2.826E~01
37.71 2.054€-01
MG VI
252 2P3(4S) = 25 2P4(20)
ETH o 3,206E+00
REF, 11
X BHATIA
3.12 3.,600E-03
4,68 1.800E-93

6424 1.100€-03

NE Vv
252 2P2(1D) = 2S5 2°3(5S)
ETH o 4,117€-01
REFe 11

X SHATIA
12.15 3.,000€E-05
24,29 2.000E-05
36444 1.000€-35

NE ¥
252 2P2(10) = 2S5 293(10)
ETH = 2.,306E+00
REF, 11

X SHATIA
2417 5.374E+900
4034 6,676E+00
6.50 T.541E+00

NE V
252 2P2(1S) - 2S5 2P3(30)
ETH = 1,076E400
REF. 11

X BHATIA
4464 1.500€E-03
9.29 4.100€-04

13.93 2+200E-04

NE V
252 2P2(1S) = 2S 2°P3(3S)
ETH o 2,111E+0)
REF. 11

X SHATIA
2437 1.900E-04
4o 74 1.700€-04
7.11 1.500€E-24

NE VII

252 - 25 2r(1lp)
ETH o 2,027E+22

REF, 13

X HUMMER
1.27 1.910€+00
l.81 1.370€E+00

18.13 3.550E+00
36426 4+190E+00

MG VI
252 2P3(4S) - 252 2P3(2P)
ETH = 7,524E-01
REF, 11

X BHATIA
13.29 1.593€-01
19.94 1.020€E-01
26458 6.,880E-02

MG VI
252 2P3(4S) - 25 2P4(25)
ETH = 3,736E+00
REF. 11

X 8HATIA
2,68 3.000€E-04
4.02 2.,000€E-24
535 2.000E-04
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MG VI
252 2P3(4S) - 2S5 2P4(2P)
ETH =  4.,043E+00
REFe 11

X SHATIA
2447 94260E-02
3.71 64300€E-02
4.95 4+ 700€-02

MG VI
252 2P3(2D) - 2S5 2P4(20)
ETH ¢ 2.,675€+00

REF. 11
X 8HATLA
3.74 7.091€E+20
5.61 T+845E+00
Te68 84439€+00
MG VI

252 2P3(2P) - 2S5 2P4(4P)
ETH « 1,504F+30
REF. 11

X BHATIA
6455 1.701€-01
9.97 14225€-01

13.30 9.190€-02

MG VI
252 2P3(2P) - 25 2P4(2P)
ETH = 3,291E+00

REFe 11
X 8HATIA
3.04 20222€E+00
4.56 2+515€4290
6.08 2+720€E+00

Iv
352 3p(2p) - 35S 3pP2(2S)
ETH « 1.,098E+00
REF« 11
X BHATIA
l.82 3.394E900
3.64 4.283E+00
5.7 4+911E+90
S IV
3S 3P2(4pP) - 35S 3p2(2D)
ETH « 2,820E-21
REF. 11
X 8HATLIA
7.09 1.435€E+20
14.18 6.730€-01
21.27 3.722€6-01
S Iv
3S 3P2(4P) - 352 30(20)
ETH e 1.,060E+00
REF. 11
X 8HATIA
1.89 1.907e-01
3.78 9.322%€-02
5.66 5.052€-02
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MG VI
252 2P3(20) - 252 2P3(2P)
ETH o 2,221€-0}
REF. 11

X BHATIA
43.03 8463301
67,54 8,203€-01
30,05 7.980€-01

MG VI
2S2 2P31(2D) - 2S5 2P4L(2S)
ETH = 3,206E+00
REFe 11

X 8HATIA
3.12 4.600E-03
4.68 3.200€-02
6,24 3.400€-02

NG VI
252 2P3(2P) - 25 2P4(20)
ETH o 2.453E+00

REF. 11
X 8HATIA
4.08 1.566E+00
6.11 1.695€E+00
8,15 1.798E+00
S Iv

352 3P(2P) - 35 3P2(4P)
ETH © 5,413E-01
REF, 11

X BHATIA
3.69 6.221€-01
7.39 3.532€-01

11.08 24310€E-01

S IV
352 3P(2P) - 35S 3p2(2P)
ETH e 1.265€E+00
REF. 11

X 8HATIA
1.58 24442E+01
3.16 34364E+01
474 3.916E+01

S IV
3S 3P2(4P) - 35 3p2(2S5)
ETH o 5,565€-01
REF. 11

X BHATIA
3.59 1.6035'01
7.19 6.820€-02

10,78 3,320€-02

S Iv
35S 3P2(2D) - 35 3P2(25)
ETH o 24744E-01
REF. 11

X 8HATIA
7429 2¢926E+00
14.58 2+996E+00
21,86 24976E+00

MG VI
252 2P3(20) - 25 2P4l4P)
ETH o 1.,726E+00
REF. 11

X 8HATIA
5.79 2+115€-01
8,69 1.585€-21

11.59 1.153€-01

MG VI
252 2P3(20) - 2S5 2pP4l2pP)
ETH =« 3,513€+00
REF. 11

X BHATIA
2.85 5.987€+00
4.27 6.730E+0)
5.69 6.983€+00

46 VI
252 2P3(2P) - 25 2P4(25)
ETH o 2,384E+400
REFe 11

X 8HATIA
3.35 24227€+9)
5,03 2.446E+00
6.70 2+4621E+00

S IV
352 3p(2p) - 3S 3pP2(20)
ETH o 8,233FE-)1
REF. 11

X 3HATIA
2443 74905€+00
4,86 B«B827E+00
7.29 3.788E+090

S Iv
352 3pP(2pP) - 3S2 30(20)
ETH o 1.601E+00

REF. 11
X BHATIA
1.25 14 752€E+01

2450 2¢644E+01
3.75 3.112€421

S IV
3S 3P2(4P) - 35 3P2(2P)
ETH « 7,261€-01
REF. 11

X 8HATIA
2,76 3,259€e~-01
5.52 le479€-21
8.29 7.950€-02

S Iv
35 3P2(20) - 35S 3p2(2pP)
ETH « 4,421€-01
REFe 11

X 8HATIA
452 9.120F-01
9.05 4e565€E-01

13.57 2.808€-01




S Iv
3S 3pP2(20) - 352 3D(20)
ETH o 7,776E-01

REF. 11
X 8HATIA
2457 1.836E+00
Selé 1.047E+20

772 7.239¢-01

S IV
3S 3P2(2P) - 352 30(20)
ETH o 3,355€-01
REF, 11

X 8HATIA
5.96 4.157€E-01
11.92 3.511€-01
17.98 3.,000€E-01

AR XIII
252 2P2(3P) - 25 2P3(5S)
ETH o 1.,824E+00
REF. 10

X BHATIA
8422 ©+B869E-02
16445 3.590€-02
24467 24732€E-02

AR XIII
2S2 2P2(3P) - 2S5 2°3(1D)
ETH o 5,683E+20
REF. 10

X 8HATIA
2.64 4.880€E-02
527 4.600E-02
7.91 4+.400€-02

AR XTIl
252 2P2(10) - 252 2pP2(1S)
ETH o 6.405€E-21
REF. 10

X SHATIA
23042 4.,840€E-02
46.84 4+990€E-02
70.26 5¢110€-02

AR XIII
252 2pP21(10) - 2S5 2P3(3P)
ETH e 3.730E+00
REF. 10

X BHATIA
4.02 24660E-32
8404 24200€-02

12.06 1.910€E-02

AR XIII
252 2P2(10) - 2S5 2P3(1P)
ETH o 5.681E+00
REF. 10

X 8HATIA
2464 9,785€6-01
5.28 1.123€+00
7.92 1.233E+00

S IV
3S 3P2(2S) - 35S 3p2(2P)
ETH o 1,677E-01
REFe 11

X BHATIA
11.93 24255€E-01
23.86 1.323E-01
35.79 9.080€E-02

AR XIII
252 2P2(3P) - 252 2P2(10)
ETH o 6,537€-01
REF. 10

X BHATIA
22495 1.681€-01
45.89 1.151€-01
58484 84390€-02

AR XIIl
252 2P2(3P) - 25 2P3(30)
ETH = 3,732€+00
REFe 10

X 8HATIA
4.02 2¢236E+00
8.04 2.547€E+00

12.06 2.778E+00

AR X111
252 2°2(3P) - 2S5 2P3(3S)
ETH o 5,695E+00

REF. 10
X 8HATIA
2.63 1.472E+00
5.27 1.690€+00
7.90 1.868E+00
AR X1l

252 2P2(10) - 25 2P3(5S)
ETH = 1.170E+00
REF. 10

X 8HATIA
12.82 4,000€E-D¢4
25464 3.000€E-04
38445 2.000E-04

AR XII1
2582 2P2(10) - 2S 2P3(10)
ETH o 5.035E+00

REF. 10
X 8HATIA
2.98 1.927€+00

5.96 24215€E+00
8.94 24433400

AR XIII
252 2P2t1S) - 25 2pP3(30)
ETH = 2,438E+00
REF. 10

X 84ATIA
6415 1.300€-03
12.30 1,000€-03
18446 9.000€E-04

S IV
3S 3P2(2S) - 352 30(20)
ETH =« 5,032€-21

REF, 11
X 8HATLIA
3.97 3.442€-01
7+95 3.5475~-01

11.92 3.569€-01

AR XIIl
252 2P2(3P) - 252 2pP2(1S)
ETH o 1.294E+00
REFs 10

X SHATIA
11.59 2.360€-02
23,18 1.510€-02
34,77 1.020€-92

AR XIIT
252 2P2(3P) = 25 2P3(3P)
ETH o 4,384E+00

REF. 19
X AHATIA
3442 1.365E+00

6484 2.,242€+00
10.26 24 442E+00

AR XIII
252 2P2(3P) - 25 2P3(1P)
ETH e 6.334E+00
REF. 10

X 3HATIA
2.37 2.010€-22
474 1.8%0€-02
7.12 1.,760FR=-N2

AR XIIL
252 2P2(10) ~ 25 2P3(3D)
ETH « 3,079E+00
REF. 10

X 3HATLA
4.87 94942E-D2
.74 3.340€E=-02

14.62 7.310€-02

AR XIII
252 2P2(10) = 25 2r3(3S)
ETH « 5.041F+00

REF. 10
X SHATIA
2498 1.000€E-03

5495 7.000E-04
8.93 6.000E-04

AR xI11
252 2P2(1S) - 25 2P3(3P)
ETH o 3,090E+00
REF. 10

X BHAT A
485 24960€-02
3.71 24740€-22

14,56 1.700€E-02
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AR XILI
252 2p2(1S) -' 2S5 2pP3(3S)
ETH o 4.401E+00
REF. 10

X 8HATIA
3.4l 3,200€-93
6,82 3,700€-03

10.23 4+000€-03

AR XIV
252 2pP(2P) - 2S5 2P2(20)
ETH « 3,651E+30
REFs &

X OERE
2.74 1.33%€E+20
10.96 1.686E+00
21.91 1.959€+00

CA XLV
252 2P3(4S) - 252 2P3(2D)
ETH « 1.035€+00

REF. 11
X SHATIA
14,50 1.428€E-01

29.00 1,025€-01
43,50 7.700€-02

CA X1V
252 2P3(4S) - 25 2P4(20)
ETH  6.568E+00
REF. 11

X 8HATIA
2.28 1.8005'03
4¢57 1.300€-03
6.85 1.,000€-03

Ca X1V
252 2P3(20) - 2S2 2pP3(2P)
ETH = 5.891€E-01
REF. 11

X 8HATIA
25446 2+450E-01
50,92 24210€E-01
76.38 2+080E-01

Ca XV
252 2P3(20) - 2S5 2P4(2S)
ETH o 6,544E+00

REFe 11
X SHATIA
2.29 1,736F=01
4.58 1.918€E-01

$.88 2.077€-01

CA XTIV
252 2P3(2P) - 25 2P4(2D)
ETH o 4.944E+00
REFs 11

X AHATIA
3.03 5.515F-01
6.07 6.029€-01
9.10 64434E-01

AR XIIL
252 2P2(1S) - 25 2P3(1P)
ETH e 5,040E+00

REF. 10
X BHATIA
2.98 3.8875'01
5495 4. 465€E-01

8.93 4.303€E-01

AR XTIV
252 2p(2P) - 2S 2pP2(2S)
ETH = 4.586E+00

REFe 6
X OERE
2.18 5.,177€-01

8072 6.5925'01
17,45 7.710€-01

CA XIV
252 2P3(4S) - 252 2p3(2P)
FTH = 1,624E+00
REFs 11

X BHATIA
.24 5.360€E-02
18,48 3.980€-02
27.71 24790€E-02

CA XIV
252 2P3(4S) - 25 2P4(25)
ETH  7,578E+00
REFe 11

X 8HATIA
1.98 24600€E-03
3.96 2+100€-03
5.94 1.700€-03

CA X1V
252 2P3(20) - 25 2P4(4P)
ETH o 3,750E+00
REF., 11

X BHATIA
4.0 Te470E-02
8.00 5.730€-02

12.00 4.530€-02

CA XIV
252 2P3(20) - 2S5 2P4l2P)
ETH e« 7,014E+00
REFe 11

X BHATIA
2.14 1.822E+00
428 2.029E+00
6042 2+¢196E+00

CA XTIV
252 2P3(2P) - 25 2P4(29)
ETH o 5,954E+00
REF. 11

X BHATIA
2452 5¢%50E-01
5.04 64077E-01
7.56 6.500€E-01

AR Xty
252 2P(2P) - 25 2P2(4P)
ETH o 2,016E+00
REFe 6

X NERE
4496 84140€E-02
19.84 4.640€E-02
39,69 2.570€-22

AR X1V
252 2P(2P) - 25 2pP2(2P)
ETH o 4,988E+00
REFe 6

X OERE
2.00 2+040€E+00
8,02 24631E+00
16.04 3.098E+00

CA X1V
252 2P3(4S) = 25 2P4(4P)
ETH « 4,785€6+00
REF. 11

X SHATLIA
3.14 1.,834E+00
6.27 2.051E+20
Fetl 2,221E+00

CA XIV
252 2P3(4S) - 2S5 2pP4l2P)
ETH o 8,049F+00
REFs 11

X 8HATIA
1,86 24990€-02
3.73 2.450€E-02
5.59 2.,080€-02

CA XLV
252 2P3(20) - 25 2P4(20)
ETH o 5,533€+00
REF. 11

X SHATIA
2.71 2+166E+00
5.42 2.410€E+00
8.13 2.605€+00

CA X1v
252 2P3(2P) = 2S5 2P4(4P)
ETH « 3.,161€+00
REFe 11

X 8HATIA
4,75 5.700€-02
9.49 4+330€E-22
l4.24 3.380€E-02

CcA XIv
252 2P3(2P) - 2S5 2P4(2P)
ETH o 6.425€+400
REF. 11

X BHATIA
2433 94504E-01
4467 1.063E+00
7.00 le144E+0N



——
CA Xv CaA xv CA xv
252 2P2(3P) - 252 2pP2(10) 252 2P2(3pP) - 252 2P2(19$) 252 2P2(3P) - 2S5 2P3(5S)
ETH o 7,730€-01 ETH  1,521€E+00 ETH = 2,153€400
REF. 10 REF, 10 REF. 10
X BHATIA X 84ATIA X 3HATIA
19,41 1l,406€E-01 9.86 1.,990€-02 6.92 4.050€E-02
38.81 1.044E-01 19.73 1.380€E-02 13.83 3.180€-72
58.22 8.,090€-02 29459 4.530€E-03 20475 2.560E-02
CA xv CA XV CA xVv
252 2P2(3P) - 2S5 2P3(30) 252 2P2(3P) - 25 2P3(3P) 252 2°P2(3P) - 25 2P3(10)
ETH e 4,320€+00 ETH = 5,085€+00 ETH « 6.535€+00
REFs 10 REF. 10 REF, 12
X BHATIA X BHATLIA X SHATIA
3.47 1.734E+00 2495 1.511€+00 2430 5.860E~02
6.95 1.955€+00 5.90 1.702E+00 4459 54910£-02
10.42 2.125€E+00 8485 1.852E+00 6.89 6., 020€E-02
CA XV CA xv CA xV
252 2P2(3P) - 2S5 2P3(3S) 252 2P2(3P) - 25 2P3(1P) 252 2P2(10) - 252 2°2(19)
ETH o 6,506E+00 ETH o 7.2865+400 ETH o 7.478E-01
REF. 10 REF. 10 REFs 10
X 8HATLIA X 8HATIA X 8HATIA
2.31 1.163€+00 2.06 2.120€-02 20.0% 3.790€-02
4.61 1.319E+00 412 2.030€E-02 40.12 3.860E-02
6.92 l.442€E+00 6413 2+.090€E-02 60.18 3.920€=-02
ca xv CA XV CA XV
252 2pP2(10) - 2S5 2P3(595) 252 2°P2(10) - 2S5 2P3(13D) 252 2P2(10) - 2S5 2°P3(3P)
ETH = 1,395E+09 ETH s 3,547E+00 ETH e 4,313E+00
REF. 10 REF. 10 REF. 10
X BHATIA X 8HAT1A X 8HATIA
10.75 8,000E-04 4.23 1.012€-01 3.48 24460€E-92
21449 6.,000E-04 8.46 9.360€E-02 6.96 1.930€-22
32,24 5.000€E-0¢ 12,469 8.840E-02 10,43 1.580€-22
Ca Xv CA XV CA xv
252 2P2(10) - 2S5 2P3(10) 252 2P2(10) - 2S 2P3(3S) 252 2P2(10) = 25 2P3(1P)
ETH o 5,752€+0)0 ETH o 5,734E+20 ETH « 6,513E+00
REF+ 10 REF. 10 REF. 10
X BHATIA X 8HATIA X 8HATIA
2.60 1.499E+00 2.62 7.000E-04 2.3 76826-01
5.21 1.697€+00 5.23 64000E-04 4461 8.655€E~01
7.81 1.853€E+00 7.85 4+000E-04 6491 9.435€e~-01
CA xv CA XV cA xV
252 2P2(1S) - 2S5 2P3(3D) 252 2p2(1S) - 2S 2P3(3P) 252 2p2(1S) - 25 2P3(3S)
ETH e 2,799E+)9) ETH « 3,565E+00 ETH « 4,986E+00
REF. 10 REFe 10 REFes 10
X 8HATIA X 8HATIA X 3HATIA
5.36 1.900€-03 .21 2,220€-)2 3.01 5.290€-23
10.72 1.500€-03 8,42 1.910€-02 6,02 5.900€E-03
16.08 1.300€-03 12,62 1. 700€E-02 9.03 6.,200€E-03
CA XV FE XX} FE XXI
252 2P2(1S) = 25 2P3(1P) 252 2P2(3P) - 252 2r2(10) 252 2P2(3P) - 252 2P2(15S)
ETH o 5,766E+00 ETH e 1,410E+00 ETH o 2,506E+00
REF. 10 REF. 10 REFe 10
X 8HATIA X BHATIA X BHATIA
2,60 3.061€-01 14.18 8.,200€-02 798 1.180E-02
5.20 3,468E-01 35.46 6.310€-02 19.95 8.700€E-03
7.81 3.787¢-01 70.92 4.610E-022 39.9 454100E-03
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FE XXI
252 2P2(3P) - 2S5 2pP3(5S8)
ETH @ 3,492E+00
REF. 10

X BHATIA
5.73 2.8790E-922
14.32 24240E-02
28463 1.590€-02

FE XX1I
252 2P2(3P) - 2S5 2P3(10)
ETH e 9,526E+00
REF. 10

X 8YATIA
2.10 9.320€-02
5425 1.045€E-01

19.50 1.191€-01

FE XXI
2582 2P2(10) - 252 2P2(IS)
ETH = 1.095E+00
REF. 10

X BHATIA
18.24 2+0%0€E-22
45460 2.010€E-02
91.21 1+990€E-02

FE X[
252 2P2(1D) - 2S5 2P313P)
ETH ¢ 6,246E+00

REF. 10
X 8HATIA
3.20 2.000€E-02
8.21 1.540€E-22
16,01 1.110€-02
FE XX

252 2P2(10) - 2S5 2P3(1P)
ETH o 9.407E+00
REFe 10

X 8HATIA
2.13 4¢360E-01
5.32 5.016E-01

12.63 5.815€E-01

FE XXI
252 2P2(1S) - 25 2P3(3%)
ETH o 64709E+00

REF. 10
X 8HATLIA
2.98 1.320€~-01
TS5 1.520€-02
14.91 1,740€E-02
FE XXII

252 2PL2P) - 2S5 2pP2(20)
ETH o 6,139€+00
REF 8

X MASON
1.63 5¢748E-01
8.1%4 74084E-01

13.85 T+964E-01
26443 94248E-01
40.72 1.033€+00

FE xX1I
252 2P2(3P) - 2S5 2P3(30)
ETH « 6,366E+00

REF. 10
X 8HATIA
3.14 9.302€-01
7.85 1.084€E+00
15.71 1.252E+00
FE XXI

252 2pP2(3P) - 25 2P3(3S)
ETH =« 9,215€+00
REF. 10

X BHATIA
2.17 6,513E-01
5¢43 7.579€-01

10.85 8,826E-01

FE xXxI
252 2P2(10) - 2S5 2P3(5S)
ETH o 2,082€E+00
REFe 10

X QHATIA
9,60 2+300€E-03
24401 1.700€-03
48,02 1.200€-03

FE XXI
252 2P2(10) - 25 2P3(10)
ETH  B8,116E+00
REF., 10

X SHATIA
2.46 7.823E-01
6416 9.114E-01

12.32 1. 060E+00

FE XXI
252 2P2(1S) = 25 2P3(3D)
ETH o 3.,859E+00

REF. 10
X 8HATIA
5.18 6,800E-03
12.96 7.800€E-03

25.91 9.000E-03

FE XXI
282 2P2(1S) - 2S5 2pP3(1P)
ETH o 8,311E+00

REF. 10
X BHATIA
244l 1. 700€E-01
6,02 1.991€-01

12.03 24325€-01

FE XXI1I
252 2P(2P) - 25 2p21(2S)
ETH o 7,093E+00
REFs 8

X MASON
le61 24673E-01
7.05 3.321€-01

11.98 3.,719€-01
21.153 e 246E-01
35.2‘ 4e766E-01

FE xX1I
52 2P2(3P) - 2S5 2P3(3P)
ETH o 7.6%6E+00
REF. 10

X SHATIA
2461 8,210€-21
6.53 9.536€E-01

13.06 1.107F+00

FE xX1
252 2P2(3P) = 25 2P3(1P)
ETH o 1,082€+01
REF. 10

X 3HATA
1,85 2426002
4,62 24430€-02
9.24 2.690E-02

FE XXI
252 2P2(10) - 2S 2P3(3D)
ETH o 4,956E+00
REF. 10

X SHATIA
4.04 1.400€-71
10.09 1.504€-01
20.18 1.624E-01

FE XXI
252 2P2(10) - 2S5 2P3(35)
ETH = 7.,805E+42)
REF. 10

X 8HATIA
2.56 2,500€-03
6ekl 1.900€-03

12.81 1.500€-03

FE XXxI
252 2P2(1S) = 25 2P3(3P)
ETH = 5,149€+00
REF. 12

X 8HATIA
3.88 1.630€E-02
3.71 1.540€-02

19,42 1.490€-02

FE XXII
252 2P(2P) =~ 2S5 2P2(4P)
ETH o 3,568E+00
REFs 8

X MASON
2.80 64990€E-22
14,01 6.760€-02
23,82 6.630€E-22
42.04 64620€-02
70.06 64720€-22

FE XXII
252 2pP(2P) - 25 2p2(2P)
ETH o 8,321€+00
REF. 8

X MASON
1.20 8.582£-01
6,01 1.064E+00

10.22 1,193€4+2)
18,03 1.369E+00
30,04 1.540€+00



DATA OF S. M. YDUNGER

PLOT SyYMv8OL

9

ov

252 - 25 20(1P)

ETH

2,00
5.00
8,00
10.00
16.00
20,00

352
ETH

2.00
5.00
8.00
10,29
16,00
20,00

ETH

2,00
5.00
8.00
10.00
16.00
20,00

® 1,447E+00
REF, 14

YOUNGER DW
3.,520€+00
4.510E+00
5¢210€E+00
5.,510€+00
6.160E+00
6.500E+00

FE XV
= 35 3P(1P)
e 3.207E+00
REF. 14

YOUNGER Dw
249292€+00
3.350€E+00
3.670E+00
3.840E+00
©+310E+00
4.510€E+00

KR VI

452 - 4S 4P(1P)
e 1,571€+00
REF., 14

YOJUNGER OwW
9. 760E+00
1,220E+01
1.400E+01
1.480E+01
1.650E+01
1le 740E+01

MD XIV

4S(2S) - 4P(2P)

ETH

2.00
5.00
8400
10.00
16.00
20,00

e 2,330E+00
REFe 1%

YOUNGER OW
3.880F+00
4.350€E+00
4.720E+20
4.950E+00
5¢410E+00
5.610E+00

352
ETH

2.00
5.00
8.00
10,00
16,00
20.00

252
ETH

2,00
5.00
8.00
10,00
16.00
20,00

AR VI1
- 35 3P(1P)
e 1.,556E+20
REF. 14

YODUNGER DW
7+340€E+00
9.150€+00
14040€+01
1.100€+01
1,220€+01
1.300€+01

FE XXIIL
= 25 2P(1P)
e 6,807E+00
REF. 14

YDUNGER OW
3.180€-01
3.580€-01
3.900€e-01
44090€-01
4.510€E-01
4. 740E-01

KR XXV

352 - 35 3P(1P)

ETH

2,00
500
8,00
10.00
16.00
20.00

352
ETH

2.00
5.00
8.00
10.00
16.00
20,00

e 5,736€+00
REF. 14

YDUNGER DW
1.330€E+00
1.430€+00
1.610€+00
1.,680€+00
1.850€E+00
1.940E+00

MO0 XXX[

= 35 3P(1P)
e 7.760E+00
REF. 14

YOUNGER DW
8.970€-01
9.910€-01
1, 080€+00
1.120€E+00
1.250€+00
1.290€E+00

252
ETH

2.00
5.00
9490
10.00
16.00
20,00

ETH

2.00
5.00
10.00
15,00
20.00

452
ETH

2.00
500
a.oo
10,00
15.00
20.00

ETH

200
500
3.00
10,00
16,00
20,00

AR XV
- 25 2pr(1lP)
o 4.,122€+0)
REF. 14

YOUNGER OW
6,5405-01
7.500€6-01
84260E~-921
8,630E~-01
9.660E-91
1.020£+00

AS IV

4S2 = 4S 4P(1P)

*« 1.038F+00
REF. 14

YOUNGER Ow
1.300€+01
1,850€+01
2,270E+01
2.510E+901
2.800E+901

MO XIII
= 4S5 4P(1P)
« 2.670E+00
REF. 14

YOUNGER OW
5.820€+00
6.860FE+00
7.530F+09
7.970€+00
84900E+J)
9.320E+00

XE XXV

4S2 = 4S5 4P(1P)

e 5,354€E+00
REF, 14

YOUNGER Ow
24750€E+00
3.100E+00
3.370€+00
3.530E+00
3.880E+00
24090E+79

167



OATA OF J. PEEK PLOT SYMBOL 10

C Il c Il ov
252 25 2P(3P) 252 25 2P(1P) 252 25 2P(1P)
ETH = 4.777€-01 ETH « 9,327€-01 ETH o 1,447€+00
REF. 15 REFs 15 REF. 15
X PEEK OWUC X PEEK OWUC X PEEK OWUC
1.0 1.197€+20 1.00 4+102E+00 1.00 2.913E+00
1415 1. 140E+00 1.15 4,395E+00 1.15 24998E+020
1.35 1.071E+00 1.35 4.752E+00 1.35 3.,106E+00
1.55 1.,009€E+00 1,55 5.082€E+00 1.55 3.208E+0D
1.80 9+395€E-01 1.80 5.460E+00 1.80 3.329€+00
2410 8.673€-01 2+10 5.878E+00 2.10 3.464E+00
2440 84045€-01 2440 6.254€+00 2440 3.592€+00
2.70 7.495€-01 2.70 6.602E+20 2,70 3.711E+4Q)
3.20 6.715€-01 3.20 7+122€E+00 3.20 3.896E+00
4420 5.522€E-01 4.20 8+011E+00 4420 4,220€E+400
5.60 44359€E-01 560 8.990E+00 5,60 4¢597€+00
7450 3.306E-01 7.50 1.003E+01 7.50 5.,015€+00
10.00 2+416E-01 10,00 1.107€+01 10.00 5.449€+00
13.50 1.663E-01 13.50 1.,218E+01 13.50 5.920E+2)
18.00 ls114E-01 18.00 1+325€+01 18,00 6.381E+00
24.00 7.197€-02 24400 1.430E+01 24,00 6.850E+00
- - 32.00 1.535€+01 32,00 7.322€+00
- - 56400 1.734E+01 56,00 8.,227€+2)
- - 100.00 1.939€+01 100.00 9.145E+00
- - 180,00 24139E+901 180.00 1.,004E+01
- - 320,00 24330€E+01 320.00 1.,093€+01
ov NE VIII
252 25 2P(3P) 2§ - 2P
ETH « 7.434E-01 ETH = 1.1389E+00
REFe. 15 REF. 15
X PEEK 0%WUC X PEEK owx
1.00 3.,193€-01 1.00 3.,265€+00
1.15 3.122€-01 1,01 3.,257€+20
1.35 3.031F-01 1.23 3.317€+00
1.55 2494501 1.50 3.374E+00
1.80 24844€E-01 l.84 3.440€+00
2.10 2.730FE-01 2.73 3.610E+00
2440 24623€-01 4.07 3.835€E+00
2+70 243524E-01 65,06 44120E+400
3,20 24371€-01 11,01 4.661E+00
4.20 2.105€-01 27.00 5.312E+20
5.60 1.804E-01 40.00 64 208E+00
7.50 1.487€-01 100.00 7.310€E+00
10.00 1.180€E-01 - -

13,50 84841€-02
18,00 64403€E-02
24400 4e443€E-02
32,00 2.966E-02

OATA OF M. BLAHA, J. OAVIS AND P. Co KEPPLE PLOT SyMsOL 11
C Il c It C Iv
152 252 2P - 1S2 2S5 2p2(2pP) 152 252 - 152 2S5 2P(1P) 152 25 - 152 2¢p
ETH =« 9,920€-01 ETH « 9.,330€-01 ETH o 5,883E-01
REFs 16 REF. 16 REF. 16
X OAVIS X OAVIS X O0AVIS
1.00 1.690E+01 1.00 5.800€E+00 1.00 1+100€E+01
1.50 2+480E+01 1.50 7+300E+00 1.50 1.150E+01
2,00 3,100€+01 2,00 84.400E+00 2,00 1.200€+01
3.20 3.8520€E401 3.00 1. 020€E+01 3.00 1.300E+01
4.00 44400E+01 4.00 1.175€+01 4.00 1.370€+01
5.00 4+800E+D1 5.00 1.270€E+01 5.00 1.430€+01
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152 252 2P - 1S2 2S5 2P2(2P)

ETH

1.00
1,50
2420
3.00
4.00
5.00

ETH

1.00
2.00
4400
8.00
16.00

ETH

1.20
1.50
2.00
3.00
4.00

0 1Iv

e 1,645E+00
REF, 16

OAVIS

1.500E+01
1.,680€E+01
1.810€+01
2.080E+401
2.230E+01
2.390€+01

CA X

3s - 3p
e 1.618E+00
REF. 17

8L AHA

7.340E+20
7.770€+00
8.510E+20
9.650E+00
1.110E+01

cA X
35 - 4P

e 8.207€+90

REF, 17

8LAHA

3.560€-02
4.110€-02
4,720€-92
5.990€-02
84490€E-02

CA X

3P - 30
e 2,185€E+00
REFe 17

8LAHA

1.190€+01
1,280€E+01
1.430E+0)
1.640E+01
1.950€+01

CA X

3P - 40
e T7,379E+00
REF, 17

8LAHA

1,820€-01
24 540€E-01
3,200€-01
4.360E-01
5.370F-01

FE XVI
35 - 30
*  6,172E+90
REF. 17

8LAHA

3.52%€-01
3.580€-01
3.630€E-01
3.,740e-01
3.790€-01

152 252 - 152 2S5 2pP(1P)

ETH

1.00
1.50
2.00
3.00
4.00
5.20

ETH

1.00
1.25
1«50
2.00
3.00

ov

®  1.,448E+00

REFe 16

DAVLS

4.200E+00
4.550E+00
4¢950E+00
5.600E+00
6,000€E+00
64 400E+00

CA X

35 - 30
* 3,303€E+00
REF. 17

8l AHA

7.510€-01
7.820€-01
8.,050€E-21
8.540E-01
8,800€-01

Ca X
35 - 40
e B8,998E+20
REF. 17

8L AHA

5.040€-22
5.600€-02
6.090E-32
6.930€-02
8.170€-02

CA X

3P - 4§
e 5,371E+00
REF. 17

BLAHA

1,010€E-01
1.380€-01
1.710€-01
2+300€-01
2.,790€-J1

caA X

3P - &F
*  T7.642E+20
REF. 17

8LAHA

8,060€E-01
3.170€-01
1,000€+00
1.120€E+00
1.200€E+00

FE XVI

35 = 45
e 1,702€+01
REFe 17

BLAHA

1.180€E-01
1.190€-01
1.190€-01
1,210€e-01
1,210€-21

ETH

1.00
1.50
2.00
3.00
4.00
5.00

ETH

1.00
1.50
2.00
3,00
4.00

ETH

1,00
1.25
1.50
2.00
3.00

ETH

1.00
1.50
2,00
3.00
.00

ETH

1.00
1.25
1.50
24,00
3.02

0 v!
152 25 - 152 2¢p
¢« 8,819€-01
REF. 16

DAVIS

5.750€+00
54900E+2)
6+000E+00
6.400E+00
5.650€+00
7.000€+00

CA X

35 - 4S
e 7.589€E+20
REF. 17

SLAHA

24560F=01
2.590€-01
24610€-01
24620E-01
2.620€~-01

Ca X

3S - &4F
e 3,250E+00
REFs 17

BLAHA

1475001
1.,800€-01
1.830€-21
1.870€-01
1.880E-01

CA x

3P - 4P
* 6.588E£+00
REF. 17

SLAHA

9.890€-01
1. 000E+00
1.0105+400
1.020€+00
1.020€E+2)

FE XVI

3s - 3¢
e 24,553c+00
REF. L7

8L AHA

3.710€+00
3.880E+20
4.200€+00
4eHT0E+DD
5:410%£ 400

FE XVI

35 = 4°
« 1,807€421
REF. 17

8LAHA

1.850€E-02
24310€E-02
2.800E-02
3.750€-02
5.540€E-22
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170

FE XVI

35 - 40
ETH = 1.936E+01
REF. 17
X 8LAHA

1,20 4+800F-02
1.25 4+910€-92
1.50 5¢290E-02
2.00 5.930€-02
3.00 6.880E-02

FE XVI
3P - 4S
ETH o 1,437€+01
REF. 17

X 8LAHA
1.00 3.,040€-02
1.50 4.170E-02
2.00 5.220€-02
3.00 7.110€-92
4420 8.722€-22

FE XVI
3P - 4F
ETH o 1,726E+01
REF. 17
x 8LAHA

1.00 44220€E-01
1.50 4,700€-01
270 5.030€-01
3.)0 5.610E-01
4.00 5.970€-01

FE XXIII
2S 2P(1P) = 2P2(1S)
ETH o 6.071E+00

REF. 18
X 8L AHA ow
1.00 1.520€-01
2.00 1.590€-01
4.00 1.710€E-01
8.00 1.900€E-01

16.00 2+.170€-01

MD XXXI1I
35S - 3P
ETH = 5.148E+00
REFe 17
X 8LAHA
1.00 1.155€+00
2.00 1,197€+00
4.00 1.282E+J0
8,00 1.410E+00
16.00 1.576E+400
MO XXXII
3S - 4P
ETH s 6.300E4)]
REF. 17
X 81 AHA

1.20 7.500€-23
125 94470E-03
1.50 le140E-02
2,00 1.520E-02
3.00 2.220€-02

FE XV1
35 - 4F
ETH « 1.991E+01
REF. 17
X 8L AHA

1.00 9.960€-02
1.25 1.020€E-01
1.50 1.030€E-01
2.00 1.040€E-01
3.00 1,040€E-01

FE XVI
3P - 4P
ETH o 1.542E+01
REFe 17
X 8L AHA

1.00 44390€E-01
1.50 44460€E-01
2.00 4.500€E-01
3.00 44550€-01
4400 4¢570€-01

FE XXIIL
252 - 25 2P(1P)
ETH « 6,860E+00
REF. 18

X 8L AHA oW
1.00 4s050E-01
2.00 4,280€E-01
4,02 4.660E-01
8,00 5.,210€-01

15,00 6.100€E-01

FE XXIIL
25 2pP(1P) = 2P2(10)
ETH e 4,075€E+00
REF. 18

X 8L AHA ow
1.00 7.360E-01
2.00 7.630€E-01
4.00 8,130€-01
8,00 8.960E-21

16.00 1.010€+00

MO XXXII
35 - 30
ETH o 1.,379E+01
REF. 17

X BLAHA
1.00 1.000€-01
1.50 1,010€-01
2,00 1.010€-01
4.00 1.020E-01
8.00 1,010e~-01

M0 XXXII
35S - 4D
ETH « 6.580€E+01
REF. 17

X 8LAHA
1.00 2.16%€-22
1.25 2+320€E-02
1.50 2+.470€E-02
2.00 2.720€E-02
3.00 3.090€-02

FE XVI
3P - 30
ETH o 3.,518€E+00
REF. 17
X BLAHA

1.00 5.640€E+00
2,00 5.950€E+2)
4.00 5.470€E+00
8.00 7.300€E+920
16,00 8.,350€E+00

FE XVI
3P - 40
ETH o 1.,671E+J1
REF. 17
X SLAHA

1.00 1.650E-01
1,50 2+190€-01
2+00 2.680E-01
3.00 3.530€-01
4.00 4.250€-01

FE XXIII
252 - 25 2P(3P)
ETH o« 3,878E+00
REF. 18

X BLAHA ow
1.00 20217€=92
2.00 2,222€-02
4.00 2,246E-22
8,00 24252E-02

16,00 24265€E-02

FE XXIII
2S 2°(3p) - 2P2(3P)
ETH « 5,631E+00
REF, 18

X SLAHA Dw
1.00 1.325€E+00
2.00 1.,382€E+00
4.00 1.489E€+00
8,00 1.554F+2)

16,00 1.,880€+00

MO0 XXXII
35 = 4S5
ETH o 5.,063E490]1
REF. 17
X SLAHA

1.00 3.400€-02
1.25 3,930€-02
1450 3.460€-02
2400 3.4905-22
3.00 3,520€-02

MO XXXII
35 - 4F
ETH « 6.760E+01
REF, 17
X SLAHA

1.00 3.2706-02
1.25 3.310€-02
1.50 3.330€-02
2.00 3.350€-02
3.00 3.330€-02




ETH

1.00
2400
4.00
8.00
16400

ETH

1.00
1.50
2.00
3.00
‘.oo

MO XXXI]

3P - 30
* B8,640E+00
REF. 17

8LAHA

1.688F+00
1.742€E+00
1.,873E+00
2.,076E+00
24319E+00

MD XXXII

3P - 40
* 5,937€+01
REF. 17

8LAHA

8.,540€-02
1.070€-01
1.270€E-01
1.610E-01
1.900€E-01

DATA OF M, S. PINOZOLA

MO0 XXX

3P - &S
ETH = 5,400€+01

REFe 17

X 8L AHA
1.00 6471003
1.50 9.130€-03
2,00 1,150e-02
3.00 1.570€-02
4400 1.930€-02

MO XXXl

3P - 4F
ETH « 6.,118E+01

REF. 17

X 8LAHA
1.00 1.340€-01
1,50 1l.470€-01
2,00 1.570€-01
3.00 1e720€E-01
4.00 1.820€E-01

ETH

1.00
1.50
2.00
3.00
4400

MO0 xxXIL

IP - 4P
* 54557F+01
REF. 17

8l AHA

1.170€6-01
1.1390F=-21
1.,200€-01
1.,220€-21
1.220€-01

PLOT SYMS01 12

252 2P2(3P) - 252 2P2(10)

ETH

1.04
1.19
1.39
1.59
1.79
1.99
2.39
3.18
3.98
7.96
11.94

D Il

e 2,513E+00
REF. 19

PINOZOLA
24509E+20
24529€E+00
2.524E+400
24540€E+00
2+9560FE+00
2.580€E+00
2.580E+00
2.593E+00
2. 645E+00
2+514E+00
2.183E+00

OATA NF Jo CALLAWAYs Re Jo We YENMRY AND Po Lo OUFTON PLOT Sysot 13
C Iv FE XXIV M0 X1
152 25(2S) - 152 2p(2P) 152 25(2S) - 152 2°0(2p) 152 25(25) = 1S2 2P(2P)
ETH o 5,933g-01 ETH « 4,388E+00 ETH » 1.,265E+01
REF. 20 REF. 20 REF. 20
X CALLAWAY X CALLAWAY X CALLAWAY
1.69 1.137€+01 1.37 44 700E-01 1.34 1.717e-01
3.71 1.300E+01 2.28 4.930€-01 1.90 1.757e-01
6.74 l.476E+01 3.42 5.080€E-01 2453 1.800€-01
10.11 1,622E+01 4456 5.260€-01 3.95 1.889€E-01
13,48 1,733F+01 6.34 5.5806-01 5.93 2,000E-01
20.23 1.884E+01 9.12 5.860€-01 - -
25,97 1.987E+01 11.39 64110€-01 - nd
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172

OATA OF QUEENS UNIVERSITY-BELFAST tqus)

PLOT SYMBOL 14

Ke As BERRINGTONy Po Go BURKE, P, L, OUFTON AND A, E. KINGSTON
¢ 1t ¢ 11t ¢ 1t
152 252 - 152 25 2P(3P) 152 252 - 152 25 2P(1P) 25 2P(3P) - 2P2(3P)
ETH o 4, 778E-01 ETH o  9.409€-01 ETH o 7.820€-01
REF, 21 REF. 21 REF. 21
X BELFAST X BELFAST X BELFAST
3.35  4.864E-01 1,70 4.781E+00 lo64  1,998E401
3.77  4.657€-01 1,91  5.090E+00 1,69 2.145E+01
419 4.,367€-01 2.13  5.376E+00 1,95  2.238€+01
4,71 4.049€-01 2039 5.616E400 2,27 2.359€+01
5.23  3.611€-01 2.66  5,849€400 2,59  2.460€+01
v oV oV
152 252 - 152 25 2P(3P) 152 252 - 152 25 2P(1P) 25 2P(3P) - 2P2(3P)
ETH o  7,470€-01 ETH o 1,457€+00 ETH o 1,203E400
REF. 21 REF. 21 REF. 21
X BELFAST X BELFAST X BELFAST
492 2.047€-01 2.06  3.107€400 1,87  1.401E+01
4,69  1,902€-01 2.40  3.234E400 2,29 1.440E+D1
5.36  1.762E-01 2,75 3.306E400 2.70  1.480E+01
6402 1.627€-01 3.09  3.415€+00 3.12  1.513€+01
7.36  1.302€-01 3.78  3.536E+00 3.95  1.544E+01
OATA DF 0. He SAYPSON, A, O, PARKS, R, E. He CLARK AND L. 8. GOLOEN PLOT SYMSOL 15
SI xI SI XI SI xI
252(1S) - 25 2P(3P) 252(15) - 25 2P(1P) 25 2P(1P) - 2P2(1S)
ETH o 1,892E400 ETH o 3,536E400 ETH o 3,101€+400
REF, 23 REF. 23 REF. 23
X SAMPSON € X SAMPSON C X SAMPSON €
1,00  4.,990E-02 3.77  1.380E+00 4016 1.198E400
5,18 3.,9556-02 9431  1,610€E+00 10,48  1.401E+2)
16454  2.6126-02 1486  1.788E+00 16480  1.561E400
26.89  1.880€-02 42,57  2.291E+00 48,40  2.005E+00
78,68  7.602E-03 70,29  2.527€+00 80,00  2.211E+00
130.46  5.349€-03 125.72  2.815€+00 143,19  2,461E+00
234,02  4.253E-03 181.14  2.983E400 206439 2.606E+00
337.58  4.015€-03 - - - -
ST X1 SI xI SI xI
25 2P(1P) - 2P2(10) 25 2P(3P) = 2P2(3P) 25 2pP(3P) - 2P2(1$)
ETH = 1,895€400 ETH o 2,937€+00 ETH o 4.,7456+00
REF. 23 REF. 23 REF. 23
X SAMPSON C X SAMPSON € X SAMPSON €
6417  3.780E+00 4,34 6.091E+00 1,00  9.346E-03
16,52  4.517E+00 11,01  7.113E+00 3,07  T7.047€-03
26486  5.015€+00 17,69  7.889E+00 7.20  4.331E-03
78,58  6,223E+00 51,06  1.003€+01 11,33  2.932€-03
130.31  6.862E+400 34,43  1,193€+01 31,98  9.121E-24
233.74  7.544E+00 151417 1,224E+01 52,63 5.296E-04
337,18  7,938E+00 217,91 1.295E+01 93,94  3.456E-04
- - - - 135.25  3.028E-04
SI xI SI XI AR XV
2s 2p(3P) - 2P2(10) 2s 2P(1P) - 2P2(3P) 252(15) - 25 2P(3P)
ETH o 3,538E+00 ETH ¢ 1.293E+00 ETH = 2.543E+00
REF. 23 REF, 23 REF, 23
X SAMPSON € X SAMPSON € X SAMPSON €
3,77 8.4556-02 9,50  7.076€-22 1,00  2.854E-02
9431  6.877€-02 23.73  6.,640€-02 7.37  2.516€-02
14085  6,144E-02 38,89  6.497E-02 20011 1.844E-02
42,54  5.5026-02 114,67  6.605E-02 32.86  1.487€-02
70,24  5.638E-02 190,45  6.9756-02 96,57  9.697€-03
125.64  6,049E-02 342,01 7.480E-02 159.30  8,977€-03
181.03  6.343F-02 493,57  7.805€-02 287,72 8.920€-03
- - - - 415,15 941056703




AR XV AR XV AR XV

252(1S) - 2S5 2P(1P) 2S5 2P(1P) - 2P2(1S) 2S5 2P(1P) - 2P2(10)
ETH o 4,663E+00 ETH « 4,121E+00 ETH  2,581lE+00
REF. 23 REF. 23 REF, 23
X SAMPSON C X SAMPSON C X SAMPSAN C
Q.7 84234E-01 4493 6,927€E-01 7.28 2.118E+00
11,41 9.688E-01 12.79 84178€E-01 19.83 24549E+00
18.35 1.075€+00 20466 9+103E-01 32.38 2.837€+00
53.06 14363€+00 59.97 1. 152E+00 95.13 34491E+00
87.76 1.498E+00 99.28 1.271€+00 157.89 3.834E+00
157.17 1.653€E+00 177,91 1.,407€E+00 283.39 4¢139E+40
226457 1+ 753E+00 256453 1.4856E+00 408,90 44410E+00
AR XV AR XV AR XY
2S 2P(3P) - 2pP2(39) 2S5 2p(3P) - 2P2(19) 25 2P(3P) - 2P2(10)
ETH o 3,881E+00 ETH s 64246E+00 ETH o 4.,707€+00
REF. 23 REF. 23 REF. 23
X SAMPSON C X SAMPSON C X SA4PSON C
517 3.529€+00 1.00 5¢264€E-03 44 b4 14117E-01
13.52 4.158F+00 3.59 4.107€E-03 11,33 1.151€-021
21.87 4+610E+00 8.78 2.635€E-03 18.21 1.,198€-01
63,61 5.763€+00 . 13.97 1.979€-03 52463 14394E-01
105.34 6+360E+00 39.90 8,093E-04 87,04 14511€-21
188,82 7.022€+00 65.84 6.215€E-04 155.88 1.,6626-01
272,29 7.407€+00 117,71 5.507€-0¢4 224,71 1.,753€-01
- - 159,58 5.452€E-04 - -
AR XV FE XXIII FE XXIIZ
2S 2P(1P) = 2P2(3P) 252(1S8) - 25 2pP(3P) 252(1S) = 2S5 2P(1P}
ETH o 1.756E+00 ETH = 4.260E+00 ETH « 7.493€+00
REF. 23 REF, 23 REF., 23
X SAMPSON C X SAMPSON C X SAMPSON C
10.23 1.201€E-01 8.93 24315E-02 5451 3.893g-01
28,68 1.359€-01 24.80 2+303€E-02 14.53 4.628E-01
47.13 1l,467€-01 40,67 2.321€E-02 23.56 5¢134€-01
139,39 1le714E-01 120,00 24449E-02 68.67 64380E-01
231465 1.858€-01 199.34 24598E-02 113,78 7.049€-71
416417 24015€-01 358,01 2. 784E-02 204.00 7.755E=-01
600,68 2.107€-01 516469 2.901€E-02 294,22 8,180€-01
FE XXIII FE XxXIII FE XXIII
2S 2P(1P) - 2P2(15) 2S 2P(1P) - 2P2(10) 2S 2P(3P) - 2pP2(3P)
ETH o 6,815E+00 ETH « 4.708E+00 ETH « 6.050E+00
REF. 23 REF. 23 REF, 23
X SAMPSON C X SAMPSON C X SAMPSON C
5.96 2¢955€E-71 8,19 Te5647€E-J1 6459 1+500€+00
15.88 34534E-01 22454 9.118€E-01 17.76 1.783%€+00
25.80 3.929€-01 36.90 1.015€E+00 28,93 1.983E+00
75.39 4.899F-01 108,70 1.243E+00 84,80 2¢441E+00
124.98 5¢412€E-01 130,50 1.361E+00 140,67 24589F+00
224417 5.961€E-01 324,10 l.487€+00 252,40 2+951E+00
323.36 5.279€E-01 457.70 1.560E€+00 364,14 3.103€+22
FE XXIII FE XXIII FE XXIIL
25 2P(3P) - 2P2(1S) 2S5 2P(3P) - 2P2(1D) 25 2P(1P) = 2P2(3P)
ETH e 1,005€+J1 ETH o 7.940E+00 ETH =« 2.818E+00
REF. 23 REF. 23 REF, 23
X SAMPSON C X SAMPSON C X SAMPSON C
1.00 24417€E-93 5.26 2.,286E-01 13.00 2.653E-01
4,36 2.069€-03 13.77 24653€E-01 36.99 3.228€-01
11.09 1.467€6-03 22.28 2.917e-01 60,98 3.554€E-01
17.82 1+153€-03 54485 3.588E-01 180,94 4¢293€-71
5146 7.283E-04 107.42 3.,957€-01 300.90 4¢565E-01
85.10 64 690E-04 192.56 ©e357E-01 540.82 5¢058E-01
152,38 6.674E-04 277.70 44590€-01 780.74 5.284E-01

219455 6.824E-04 - - - -
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MO XXXIX MO XXXIX
252 = 25 2P(3P) 252 = 25 2pP(1P)
ETH » 6.0356+00 FTH o 1.688E+01
REF, 23 REF. 23
X SAMPSON C8 X SAMPSON (8
15.61 24364E-02 6.23 1.331€-01
44484 3.,600€E-02 16.68 1.573€E-0}
74,07 3.885€-02 27.13 1. 741E-01
220.22 4.676E-02 79.38 2.158E-01
366437 5.051E-02 131,64 2+383E-01
658466 5e449€E-02 236415 24624E-01
950495 5.,678E-02 340,066 2.763€-01
OATA OF 0. E. QSTERSROCK PLIT SYMBOL 16
C Il ¢ Il N IV
152 252 - 152 2S5 2P(3P) 152 252 - 152 25 2pP(1P) 252 - 2S5 2pP(3P)
ET4 ¢« 3,500€E-01 ETH ¢ 8.960E-01 ETH o 4.590E-01
REF. 25 REFe 25 REF, 25
X JSTERBROCK X OSTERBROCK X DSTERBROCK
271 64690E-01 1.06 5.870€E+00 2453 3.880€-01
3.00 64450€-01 1.17 64220E+00 274 3.820€E-01
3.86 54940€-01 1.51 6.780E+00 4.05 3,400€-01
4443 5.620€-01 - - - -
N IV oV v
252 = 25 2P(1P) 252 - 2S5 2pP(3P) 152 252 - 152 25 2°P(1P)
ETH o 1,133€+00 ETH o 5,680€-01 ETH  1.,366E£+00
REF. 25 REFe 25 REF. 25
X DSTERBROCK X DSTERBROCK X NSTERBRACK
1.02 5.,080E+00 2438 2+480€E-01 1.51 4.560€E+00
1.11 5.180€E+00 3.64 24290E-01 - -
l.64 5.710€+00 - - - -
NE VII NE VII
252 - 25 2P(3P) 282 = 25 2plIP)
ETH « 7.830€-01 ETH « 1.,825€E+00
REF. 25 REF. 25
X OSTERBROCK X OSTERBROCK
2433 1.,270€-01 1,09 2+910E+00
3.55 1.190€-01 1.53 2.940€+00
6.39 1.,000€E-01 2e74 3.,050€+00
OATA OF S. ORMONOE, Ke SMITH, 4. TIRRES ANO A. R. OAVIES PLOT SYMADOL 17

N IV
252 = 25 2°P(3P)
ETH = 6.130€-01
REF. 26

X ORMONDE
2404 44 626E-01
2445 4¢523E-01
2.85 4.424€-01
3.26 4.241€-01
4e49 3.706€E-21
5.71 3.160e~-01
6.93 2.673E-71

0 I1l
2s2 2P2(10) - 2S 2P3(1P)
ETH o 1.732F+00
REF, 26

X ORMONOE
1.15 2.380E+09
2402 3.610€E+20
2.89 4.460F+00

252
ETH o
R

1.05
1.26
1le47
1.68
2431
2494
3457

N IV
- 25 2P(1P)
1. 191€+00
EF. 26

ORMONDE

5.078E+00
5.072€+00
5.321€+00
5.581€+00
64299E+00
6.916E+00
T.472E+00

0 Il
252 2P2(3P) - 25 2P3(35)
ETH o 1.,736E+20
REF, 26

X JRMINDE
1.03 4+390€E+00
1.06 5.,010€+00
l.11 5.270€+20
1.25 5.8390€+00
1.53 64920€+00
1.95 8.260E+00
2437 9.280E+00
2478 1.020€+01



OATA QF O«He CRANOALLs P+O. TAYLOR, N.Cs GREGORYs GeH, DUNN ANO R.A.PHANEUF PLOT SYM3OL 1@

c 1v NV
25(1S) = 2P(1P) 25(1Ss) - 2pPt1lP)

ETH o 5,880E-J1 ETH o 7.348E-)1

REF. 27 REF. 28
X TAYLOR X GREGORY
1,05 4,950E+00 1,04 3,760€+00
1.10 6.870F+00 1.09 5.220€+00
1.13 T.270E+00 1.15 54550€+00
l.16 T+450€E+00 1.20 64290E+00
1.19 8.,380€+00 le24 7.650€+00
1.24 9.000€E+00 1.30 8,110E+00
1.31 9.270€+00 1.39 7.5390€+00
1.39 8,500F+00 1.52 64660E+00
1,66 9+.550€E+00 l.54 7.190€E+00
2.84 1.051E+01 1.68 7.350€+00
5.26 1.225€+01 2457 7.330E+00

11.20 1,258E+01 5.21 7+940€£+00
29.13 24232E+01 - -
4l.21 l.471E+01 - -

OATA OF Yo Ko KIM ANO X, T. CHENG PLOT SYMsOL 19
c v NV 0 Vvl
2§ - 2P 2§ = 2P 25 - 2P
ETH ¢ 5.940€-01 ETH =« 7,420€-01 ETH e 8.890FE-01
REFe. 30 REF. 30 REF. 30
X KIM X KIM X K14
5.00 1. 409€+01 5.00 9.724E+00 5.00 Te145E400
6.00 le497E+01 6,00 1.023€+01 6.00 7.506€+00
7.00 1.551E+01 7.00 1. 066E+01 7.92 7.805E+2)
8,00 1.607€+01 4,00 1.102€+01 8,00 84054E+00
9,00 l.655E+01 9,00 le134E+01 9,00 842906420
10,00 1.639€+01 19,00 1.163€+01 10.00 8.491€+20
15,00 1.865E+21 15,00 14271€+01 15.00 9.258E+00
20,00 1.980E+01 20.00 1e347€401 20,00 94796E+920
40,00 2,258E+01 40,00 1.530€+01 40,00 1,108€+901
60,00 2.419E+01 60,00 1.635€401 50.00 1.183€+01
80,00 24533E+401 80.00 1. 710€+01 80,00 1,235€+01
100,00 24622E+91 100,09 1.767€+01 100.00 1.276E+21
TL X1l TL xx FE XVI
3s - 3p 2§ - 2P 35 - 3P
ETH o 1.,953€+00 ETH = 3.356F+00 ETH o 2.730E+00
REF. 29 REF. 30 REF. 29
X KIM X KI™ X KIM
5.00 64249€+00 5.00 84461E-01 5.00 4.051€E+00
6,00 6.635E+00 6.00 8.803€E-01 6.00 4+285E+920
7.00 6.944E+00 7.00 9.089€-01 7.00 4.480E+00
3.,00 7.216E+00 8.00 94335601 8,00 44648E¢0)
3.00 Te454E+00 9.00 94549€-01 9.00 4e 796E+00
10.00 7.657€+00 10.00 94741E-01 10.00 44926F+00
15.00 8.497€+00 15,00 1.047€+00 15.00 5.426E+00
20.00 9.046E+00 20,00 1,098€E+00 - 20,00 5.777€+400
40,00 1l.041E+0L 40,00 1.220€+00 40,22 54615E+20
60,00 1.120€+01 60.00 1.291E+00 60,00 74102€+00
80,00 1s176E401 80.00 1,341€+00 80.00 T.447€+00
100.00 1.219€+01 100,00 1.379€+00 100.00 T.714€+00
FE XXIV MO XXXII M0 x1
25 - 2p 35 - 3p 2s - 2»¢
ETH * 4,400€E+00 ETH o 7.,180E+00 ETH o 1,270E+01
REF. 30 REF. 29 REF. 30
X KIM X KIM X IM
5400 5.987€-01 5.00 1.277€+00 5.00 2+4127€-01
6400 64225€-01 6.00 1.344E+00 6.00 2,210€-91
7.00 6,423E-01 . 7.00 1.400€+00 7.00 24291€E-01
8.00 6.594E-01 8.00 lo448E+00 8,00 2+4341€-21
9,00 64764E-01 3.00 14491E+00 3.00 24394E-91
10.00 6.876E-01 10,00 1.528€+00 10,00 2e441E-01
15,00 7.382€-01 15.00 1. 671E+00 15,00 2.619€-01
20.00 7.736E-01 20,00 1.772€+00 20,00 2,T44E-D1
40,00 8,5%2€-01 40,00 2.012€+00 40.00 3.043e~-01
50,00 9.074€-01 50,00 2.152€+00 60.00 3.,216E-21
80.00 9.421E-01 80.00 24251E+400 80.00 3.338€E-01
100.00 9.691€-01 100.00 24328E+00 100,00 3,434E-01
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DATA JOF He NUSSBAUMER

PLOT SYMBOL 20

C Il
1§52 252 - 152 25 2P(1P)
ETH « 9,337E-)1

REF, 31
X NUSSBAUMER
1.26 3.580E+00
1.58 3.650E+00

2465 5.120E+00

OATA OF O+ He FLOWER, Jo M,

C Ill
2S5 2P(3P) - 2P2(3P)
ETH o 7.750E-01
REF, 31

X NUSSBAUMER
1.29 24230E421
2458 3.030E+01

LAUNAY ANO H. NUSSBAUMER

¢ 11t
25 2P(1P) - 2P2(10)
ETH o« 3,960€6-01
REF, 31

X NUSSBAUMER
1.37 1.670E+01
3499 24400E+01

PLOT SyvsOL 21

C Il
152 252 - 152 25 2pP(IP)
ETH « 1.,033€+00

REF. 33
X LAUNAY
1445 3.667E+400

1e94 ©.409E+00
2442 5.034E+00

n
252 2P - 2S5 2P2(4P)
ETH » 6,500€-01

REF. 35
X NUSS8AUMER
4.31 T+419%€-01
6445 5.840€E-01

8,62 4.810E-01

0 v
252 2P - 2S5 2p2(2P)
ETH o 1.644E+00
REF. 35

X NUSSBAUMER
1.70 7.910E+00
2456 9.430E+00
3.41 1.043E+01

0 Iv
25 2P2(4P) - 2S 2P2(2P)
FTH o 9,340E-21
REF. 35

X NUSSSAUMER
2.82 4.330€-01
423 3.0506-01
5463 24180€E-01

CA X
35 - 30
ETH = 3,800E+00
REF. 3%
X NUSSBAUMER
1.08 7.000€-01
1.58 7.0005'01

C Il
152 252 - 152 25 2P(3P)
ETH o 4,850E-01
REF,. 33

X LAUNAY
3.09 64190E-D1
4,12 5.270€E-01
515 4.470E-01

g Iv
282 2P - 25 2p2(2D)
ETH o 1,154E+00
REF, 35

X NUSSBAUMER
2443 6.800E+00
.54 Te142E+09
485 7.201E+00

0 Iv
2S 2P2(4P) - 25 2P21(20)
ETH o 5,040€E-01
REF. 35

X NUSSSAUMER
5.56 24344E+00
8.33 1.738E€+00

11.11 1.302€+00

SI IV
3s - 3¢
ETH o 6.520€-01
REF, 34
X NUSSSAUMER

1.27 1.695€E+01
2430 1.834E+01

3.83 2.094E+01
CA X
3P - 30
ETH o 2,190E+00
REFe 34
X NUSS8AUMER
1.87 1. 100E+0}
2¢74 1.175€+01

NV
25 = 2P
ETH o 7,320€E-01
REF. 32
X FLOWER OW

3.07 8.,050€+00
8,20 9.940E+00

0 v
252 2P - 25 2p2(25)
ETH = 1.495€E+00
REF. 35

X NUSSBAUMER
1.87 2.4930E+00
2.81 2.780E+30
3.75 2+980E+00

nIv
25 2P2(4P) - 25 2P2(2S)
ETH o 8.,450€E-01
REF. 35

X NUSSRAUMFR
3,31 3.590€-01
4.97 2+590€-01
6463 1.890E-21

Ca X
35 - 3P
ETH o 1,610E+00
REF. 34

X NUSSBAUMER
1.05 6.820E+2)
2454 7+130E+00
3.72 7.280E+00

FE xIv
352 3P - 35 3P2(4P)
ETH o 1,693E+00
REF. 32

X FLOWER
2448 9.200E-22
3.54 8.500€E-01




FE XIV
352 3P - 35 3P120)
ETH o 2,370E+00
REF. 32

X FLOWER
1.77 2+.430€E+00
2.53 2.410€+00

FE X1V
352 3P - 352 30(20)
ETH « 4,150E+09

REF, 32
X FLOWER
1.01 8.190E+00
le45 8+430E+00
FE XVI
35 - 30
ETH e 6.159€E+400
REF. 34
X NUSS3AUMER

1.06 3.,200E-01
1.30 3,200€-01

DATA OF R, Jo We HENRY, W,

FE xIV
352 3P - 35 3P(298)
ETH « 3,038E+00
REF. 32

X FLOWER
1.38 1.170€+00
1.97 1.200E+00

FE XV

352 - 35S 3P(1P)
ETH o 3,073E+00

REF., 32

X FLOWER
1.01 3.330E+090

FE XVI
3P - 3D
ETH » 3,500€E+00
REF. 34

X NUSSBAUMER
1.96 5.439E€+00
2429 5.495€+00

WYNGAAROEN ANO Jo N, GAU

FE YIV
352 3P - 35S 3°(2P)
ETH o 3,3R6E+400
REF. 32

X FLOWER
1.24 9.850F+00
1.77 1.014E+21

FE xVI
35 - 3p
ETH o 2,64CE+CO
REF, 34
X NUSSRAUMER

l.14 3.530R+20
2446 3.670E+90
3.03 3.650F+00

10T SYv40L 22

c Iv
25 - 2°
ETH o 5,290€E-01
REF. 39
X GAU

1435 9.300E+00
2.36 1.030E+01
3.72 1+ 170E+01

6.81 1.350E+01
10.21 1.520€+01
13.61 1.669E+01

27.22 2.010E+0L

AR XVI
25 - 2p
ETH e 2,309E+00
REF, 39
X GAU

1.36 9.800€E-01
2.00 1.020€E+00
3.00 1.060E+00
6420 1. 160E+00
23.39 1.33%€+00
30.32 1.410E+00
5024 1.590E+00

FE XXIII
252 - 25 2P(1P)
ETH » 6,072€E+00
REF. 40

X HENRY UNM
1.65 3,060e-01
3.30 3.290€-01
4495 3.,490€-01
6.60 3.5905'01
9.90 3.970€-01

13.20 4,220€-01
16.50 4e440NE-O01

NV
25 = 2p
ETY ¢ 7,334E-01
REF. 38
X VAN WYNGAA

1.36 6.900E+00
2.73 T«760E+00
S5ek5 9.040E+00
8.18 9.650E+00

10.91 1.016E+01
21.82 1.178E+01
FE XXIII

252 - 2P2(10)
ETH » 9,070€E+00
REF. 40

X HENRY UNM
1.10 1,240€-03
2420 1.210€E-03
3.30 1,200€E-03
4¢40 1.2005'03
6460 1.,210€-93
8.80 1,240€-03

11.20 1,270€-03

FE XXIII
282 - 2P213P)
ETH « 8.,054E+00
REF. 40

X HENRY UNM
le24 5.100€-04
2448 4.510E-24
3.72 4. 010E-04
4.96 3.,570E-04
Tehb 2.860E-04
9.92 2+320€E-04

12.40 1.,900E-24

NE VIIL
2s - 2p

ETH = 1.170E+00
REF. 37

X VAN WYNGAA

1.37 3.340€E+00
2.74 3.590E+02
hel4 4.230E+00
11.97 4.550E+00
15.38 4.360E+00
25464 5.500E+2)

FE XXIII
252 - 25 2pP(3pP)
ETH =« 3,121%+2)
REF. 40

X HENRY _UNM
3.20 1.240€-02
6440 1.130€~02
9.60  1.)43E=-)2

12.80  9.530£-03

19.20 8.099€-03

25,60  6,930E-03

32.00 5.990€-13
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6. COLLISION STRENGTH FITS

6.1. Calculation of Excitation Rates

The rate coefficients can be obtzined by numerical integration of the
cross-sections (or collision strengths). The tables so obtained are commonly
large and require in addition some interpolation formulae. We have chosen to
accurately fit the collision strengths ir forms that allow integration in terms
of known functions for the rate coefficients. The rate coefficients are given
in terms of the fit parameters and exponential integrals and simple exponential
functions.

The fit forms are rather simple and are the same as those given in LA-6691-MS.
However, for the cases where configuraticn mixing is large, it was convenient to
represent the fits as combinations of optically allowed and nonallowed transitions.
Computer programs in some applications have been written to accept the rate
coefficients in very specific form, e.g., the so-called é form. While we do not
recommend this form for the rate coefficients, it is straightforward to convert
the rates given here to that form.

For convenience we list the form of the fit formulae and the resultant
rates below.

Form A - Dipole allowed and Spin Allowed transition

C1 C2
Q(x)=co+—+—§+c32nx (1)
X X
-y C
- o e 3 3 -1
R =Cq [—— + (C1 + —g) El(y) tC, Ez(y)]cm s (2)

where Co’ Cl’ C2’ C3 are least square fit determined coefficients (C3 = 0 for
dipole forbidden transitions)
y = Et/T
En(y) = Exponential integral of order n
T = electron temperature (eV)
E
C

threshold energy (eV)
t -8 1/2
E 8.010 x 10 y/l(2L + 1)(28 + 1T ]

L, S =1L, S values of ground state configuration.
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Form B - Spin forbidden transiticns

C 4 -noX :
Q) =—+ I C_ e (3)
X n=1
4 C -(noty)
_ ne ’Z 3 -1
R=Cp [C E,(y)+ n§1 ETEE R (4)

where o is also determined from the least square fit of the data.

Form D - Mixed spin forbidden and dipole allowed transitions.

Co 4 -noX C6
Q(x)=;§+nglcne +CS+—K+C72nx (5)
4 C -(naty) C. -y C
_ ne Se 7 3 -1
R=Cp [C E,(y) + E oo ¥y t oy +HCe * 7 E,(y)] cm”s (6)

n=1

Conversion of these rates to a é formula can be accomplished as follows.

A typical é formula is

- E /T
R =1.57 x 10 3 —ﬁ—gr e t cm3s 1

2
EtT

where f is the optical (oscillator strength). By using our rate fit to produce
the numbers for R, one can multiply by T%ey and remove some of the temperature
dependence, and obtain a expression for é. Knowing the oscillator strength then
gives a formula for the g rate.

An explanation of the format used in presenting the fits to the collision
strengths follows. First however, let us say that for obvious reasons a meaning-
ful fit can be obtained only if there are many more points than fit parameters.
Secondly, in some cases the fits to different authors' collision strengths gave
essentially the same rate coefficient in which case we do not present both.
Thirdly, the data must include points over a reasonable range of energy and must
also include a point near threshold. Yor specific fits to the data not included

in Tables II, I1I, and IV the reader should contact the authors.
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Tables II, II1 and IV contain all the information needed to calculate the
excitation rate, namely the element, ion and transition identification (column
1), the threshold energy (column 3) ard the coefficients Co through C7 and o.
Table II contains all the spin allowed and dipole allowed transitioms, Table III
contains the spin forbidden transitions snd Table IV contains the mixed configura-
tion transitions. Note that the coefficients C. through C

5 7
line in this last table due to lack of space. In each, the transitions are

appear on a second

arranged by increasing Z and increasing ionization stage. Column 2 of each table
identifies the author whose data was used for the fit.

6.2. Comments on Single Parameter Scaling

The calculations for many needed transitions have not been done and it does
not seem likely to expect many of them to be calculated in the near future,
The cases which fall along an isoelectronic sequence may be scaled with suffi-
cient accuracy to be useful in applications. Indeed, for Z > 3N, simple szf
scaling is frequently accurate enough for many applications. Examples of this
scaling law can be seen in Figs. 5 through 9, showing the actual calculations
and the scaled calculations with different screening constants (Zeff =27 -
screening constant). Note that the scaling is, in general, not better than a
factor of 2 for lightly ionized ions, especially near threshold.

The relation (Z > 3N) is such that many ions of interest are eliminated.
We show in Appendix B that we can do considerably better, for some cases, especial-
ly in the range of N =Z - 1 to Z/3. A good example of this can be seen by
comparing Fig. 8, which shows that szf scaling is poor for low Z elements,
compared with the relatively good agreement for the 3s - 3p transition obtained
in Appendix B (Fig. B16).

The nominally optically forbidden transitions deserve special consideration.
The effects of increasing Z may introduce considerable intermediate coupling
with optically allowed configurations. The result of this mixing is to substan-
tially change the shape of the collision strength as a function of Z. Figure 10
shows this effect graphically. The individual collision strengths can be fit as
a function of the scaled energy X. However, to date, no attempt has been made
to fit these transitions as a function of Z.

The data used in the isoelectronic sequence plots is listed on page 187,

following Fig. 10.
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6a shows the actual collision strengths while 6b —~ 6f illustrate single

parameter scaling of the collision strengths.
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ELEMENT AND INN

Ll I1ON SEQ
152 25 = 152 2»r

8E ION SEQ

N
152 252 =152 25 2r11r1

C Iom SEo

252 2r2(3P1 ~ 25 2r313$1

NA ION SEQ
35 = 3

NA ION SEQ
35 - 4p

BE ION SEQ
252 = 25 2r13P1

see DATA SETS

RO38 2CCx
MANN  OWX ([
MANN  Odx It
ROss 2CCx
MANN OwX I}
Kt SCALED
MANN OV¥KX I
R088 2CCx
MANN DWX [I
PEEX DWX
MANR  OWX
MANN OWX 11
GAU=HENRY SCCX
MANN DdX [T
RO88 CCX
MANN DwX [
KIN  SCALED

WANN OWxCl ¢
]088 3CCX
NAXAZAK]

NAKA ZAKI

MANN OwxCl I
HUMMER ucL
SAMPSON  CBX
MANN  ONXCH
SANPSON  CBX
RO8B 6CCX
MANN  DWXCI
SAMPSON C¥x

URMONDE

BHATIA ucL
MANN Owxctl It
SHATIA ucL
MASON ucL
HASON ucL
MASON uctL

AHATIA ucL
AMATIA uct

SHATIA ucL
RO8S 6CCx
MANN DOWXCI

MANN O¥X I
MANN  DWX I
MWANN OVWX II

8E It 25 - 2»¢

8E II 25 TO 2r HFR O¥W I

8 111 25 TO 2P HFR OW !

c Iy 25 = 2

C Iv 2S TO 2P MWFR OV II

NV 25 = 2r

NV 152 25 TJ 152 2P MWFR DW UNITARIZED
o vl 28 = 2r

0 vl 2S TO 2P HFR OW I

NE VII! 152 25 TO 152 2P HF OW

NE
st
AR
A

FE
FE
no

L1
AL
st

VII1 ($S2 25 TO 152 2r WF OW
XI1 25 TO 2P WFR OW [I

vl 2§ - 2¢
vl 25 TO 2P MFR OW I

Xx{y 25 = 2p

XXI¥ 2S5 TO 2P HFROW (1

XL 25 = 2r

"t 282 TO 2S 2P11P) NIX 12 X 21 WF OW
1t 25121 - 2s2r11P|

v 2521181 = 25 2rl1P|
v 252115) = 25 2rllrl
v 252 TO 25 2PI1P1  HFR DWXCI I

Vit 282 - 25 2rilr

Xt 252 - 25 2PI1P)

XV 252 TO 25 2P11PI HFR DW MIX(3 Xx 21
v 252 - 25 2r1101

xxirt 152 252 - 152 25 2rilr

XXIIT 252 TO 2S 2P(1P) WFW DV NIX

Xxx1x 252 = 25 2ri1r 1

1t 252 2P213P1 ~ 25 2P313SI

1t 152 252 2P213P1 ~ 152 25 2P3(3SI
1t 252 2P213P1 TO 25 2P313SIMIX 12 x 11
v 152 22 2P213P( = 152 25 2r313$)
vit 152 252 2P213P1 = 152 2§ 2r313$)
Ix 152 252 2r213P) ~ 152 2§ 2P313S)
Xl 152 252 2r213P1 = 152 25 2P313S1
it 182 252 2r213P) ~ 152 2§ 2r31395)
XV 152 282 20213P1 - 152 2§ 2P3135)
xxl 152 252 2P213P1 - 152 25 2P313SI
xxl 252 2213 = 25 2P313$)

xxt 252 2P213P) TO 25 2P313S) DWCILD
1t 35 TO 3P NHFR OW [

111 35S TO 3P HFR OW

v 35S TO 3P HFR OW I1

NUSSBAUME®-FLOWER § VI 35S ~ 3P

MANN Dwx I
SLAMA DV

KIN SCALED
BLAHA Ov
MANN DwWX
SLAMA OW

xin SCALED
BLAHA OV
MANN DWX

MANN Dv¥X [
MANN D¥X [
MANN DOWX [
MANN DOwx II
SLAMA DV
8LAMA D
MANN  DVWX
SLAHA OV
SLAHA DVW
BLARA DM
MANN DWX

MANN DVXCI 0L
ROSS  SCCX
JRMONDE

PEEX DWUCH
MANN DéXCI I
OSTERBROCK 3ICCX
HUMMER uct
SANPSON C8X
SAMPSON COX
MANN  DWXCY
RJ88  6CCX
SAMPSON (BX
MANN DwxCl
SANPSON C8X

AR

Qozon

NE

sl
AR
AR
FE
FE
FE
MO

vILl 3S TO 3r MFR Ow (I

X s - »

XVl 3§ = 3P

XVl 35 - 3p

XVI 2pb 3S TQ 2Pb6 3P WFR OW
xXxvl 35 - 3P

XXXl 35 - 3r

Xxx{y 35 = 3p

XXXI{ 2P6 3S TO 2P6 3P HFR DV

[1 35S TO 4P HFR DV I

11 35S T2 4P HFR OW

IV 35 TO 4P MFR DV I

VIIL 35S TO «P WFR Ov It

X 3§ —= 4P

XVl 35 = 4P

xvi 2Pb 3S TO 2Pb6 4P HFR OV
xx 3§ - 4P

xxvi 35 = 4P

xxx1y 35 - 4P

XXXII 2Pb6 35S TO 2P6 4P HFR DW

111 252 TO 2S 2PI3PI HF OW Il WMIX(2 X 2)
LIt 2s12) - 2s2rl3p)
1v 252 = 25 2r(13r1

252 = 25 2r13r1

252 TO 2S 2P13P1  HFR DWXCI II
VIIL 252 = 25 2r(13P)
VIt 252 = 25 2PI13r1
Xl 282 = 25 2PI13r1
xv 252 =~ 25 2r131)
xv 252 TD 2S5 2PI3P|  HFR OW AIxI3 x 2)
xxlgt 182 252 = 152 25 2r(13P)
xxirt 252 = 25 2r13P)
XXIL1 252 TO 2S 2PI3P) HFR OW MIX
xxxie 252 - 25 2r13P)

v
v
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881l

TRANSITION
8 II
2S -~ 2P
8 III
25 =~ 2P
< III
152 252 - 152 25 2P(1P)

~
Al

25 2pP(3pP)
25 2P(1pP)
c
152 23
c
152 25
c

152 25
c
152 235
c
152 235
c

1§2 25 - 15 2S(15) 2pP(2P)

cIv
152 25 - 1S 25(3S) 2P(2P)
NIV
252¢1S) -~ 25 2P(1lP)
NV
1s2 25 - 152 2¢P
0 III
252 2pP2(3P) -~ 25 2P3(30)
0 III
282 2P2(3P) -~ 25 2P3(3P)
0 III
252 2P2(3P) =~ 25 2P3(35)
0 Iv
252 2P - 25 2pP2(20)
0 Iv
252 2P - 25 2P2(2S)
J Iv
252 2P - 25 2pP2(2P)

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

DATA
RO4d8 C2
MANN DwX
MANN JuWX
NAKAZAKI
R188 CC
PEEK OWXCI
MANN DwWXCIL
RJBB CC
RJBB CC
MANN DWX
MANN DwX
MANN DAX
MANN DwX
MANN DWXCI
MANN DWXCI
MANN DWXCI
NASAZAKI
MANN DWXCI
MANN DWXCI
MANN DWXCI
MANN DWXCI

R388 CC
MANN DWXCI

ROJ88 ST
4ANN DWXCI

R388 CC
MANN 04XCI

THRESHILD
ENERGY

3.330€-01
2910E-01

4.409E-01
945405~01
94954E~01
9.327€-01
9.327E-01
B84104E-01
3.546E-01
5.8B83E-01
2. 76JE+00
2.917€E+00
2.951E+00
20147€E+01
2.202E+01
24230E+01
1.,200E+00
7¢349E-01
1,092E+00
1.296E+00
1.794E+00

1.211E+00
1,155€E+00

1.552E+00
1.436E+00

1.756E+00
1l,644E+00

> > > > > > >

>

TABLE II

co

5e635E+00
16274E4)1

T+411E+00
3,531E+00
24329E+00
2.835E+400
24373E+00
1.353E+01
4e194E+00
4.903E+00
4.853E-01
=54554E-01
1.270E+00
2+321€E-02
~44133E-03
~4,949E~03
24424E+00
2.824E+00
4.678E+0D
4.233E+00
3.,033€E+00

2,080E+00
24919E+00

1.132€+00
1.,101E+00

34746E+00
4+131E+00

COEFFICIENTS

c1

5.007€+00
=5.447E+00

4.786E+00
2+650£+00
-1l.618E-02
9.869E-02
84203E-01
=54321E+00
1,009E+01
5¢134E+00
-2.317€-02
8+4937E-01
=1+376E+00
~4,067€-03
1.987€-02
1.337E-02
24790E+00
6+099€E+00
5.458E+00
3.101E+00
5.938€E-01

4¢711E+00
4.479E+00

4.199€-01
1.,122E+00

24307E+00
2.986E+00

c2

3,024E+00
9.697E+00

B8+4697€-01
1.,305E~01
1.413E+00
1.201E+00
7+495E-01
1.,016E+01
-2.127E+00
=64772E~-01
=24242E-02
=2+256E~01
7.201£-01
Te756E~04
3.,419E-02
24228BE-02
-5,019E£-01
=2.,091E+00
=1.139E+00
~3+908E-01
4e254E-01

=1e248E+00
=1+034E+00

5236E-01
=14256E-01

7+380E~01
64640E-01

c3

1.722E+01
1.559E+01

7¢534E+00
3.366E+00
3.555£+00
3.,566E+00
3.779E+00
14360E+01
Be142E+00
4.4B5E+00
0.

54580E-01
0.

O

2,150E-01
2+471E-02
2+239E+00
3.144E+00
6.239€E+00
5+680E+00
4, 721E+00

3,241€+00
34,422E+00

1.437€+00
1.,321E+00

5¢651E+00
6.048E+00

Ce

ALPHA



631

TRANSITION

a v
252 ~ 25 2P(1P)

v
25 2P(3P) -~ 2P2(3P)
0 VI
2s - 2P

o vI

25 = 3§
0 vI

25 - 3p
NE VII

252(1s5) - 2§ 2pr(1P)
NE VIII
25 - 2P

MG II
3 -~ 3¢
M6 II
35 ~ 4P
AL 1I
352 - 3§ 3p(1P)
AL II
35 3pP(3pP) - 3pP2(3P)
AL II

35 3P(3P) - 35 3D(3D)

AL II
352 - 35 4P(1P)
AL III
3§ - 3¢
AL III
35 =~ 4P
AL III
3§ - 5¢p
AL Iv
2P6 =~ 2P5 35(1P)
AL IV
2P6 - 2P5 3)(1lP)
AL V

252 2P5(2P) =~ 251 2Po(2S)

AL VI

282 2P4(3P) =~ 251 2P5(3P)

SI III
3s2 - 35 3pr(lP)

OATA

NASAZAKI
PEEK 04XCI
MANN DWXCI
MANN DwWX

RO88 CC
MANN DwX

MANN JWX
MANN DwWX
NAKAZAKI
RJ83 IC
PEEK DWXCI
MANN DWX
MANN DwX
MANN OWX
MANN OWXCI
MANN DwWX
MANN DwWX
MANN DWXCI
MANN DwWX
MANN DWX
MANN OwXx
MANN DwWXCI
MANN DWXCI
MANN DX
MANN DWX

MANN DWXCI

THRZ S4JLD
ENERGY

1.450E+00
l.447E+00
le447E+00
1.199E+00

9.6832E-01
B4815E-01

54833E+00
64071E+00
1.950E+00
1.168BE+00
1,189E+00
1,189E+00
3.,256E-01
7¢349E-01
5.454E£-01
5¢166E-01
5288E-01
9.743E-01
44906E-01
1.309E+00
1.625E+00
5.693E+00
64990E+00
34259E+00
2.937c+00

7¢553£-01

co
1.755€E+00
1.571E+00
1.323E+00
64162E+00

2.062E+00
20394E+00

2+382E-01
=3.,017E-~01
1.052€E+00
1.244E+00
1.285E+00
1.530€E+00
9.373E+J0
1.109£+00
9.212E-01
1.,065€E+01
~2+417E+D1
1,038E+00
B+132E+00
2.904E-01
44456E-02
=7e979€E-02
-2.181E-01
9.015E-01
2.533E+00
2,742E+00

COEFFICIENTS

c1
243B84E+00
le435E+00
1.850E+00
1.014E+01

4+712E+00
4+0B89E+00

=3.111€-02
4.964E-01
1.644E+00
34239E+00
3,143E+00
2+823E+00
2+476E+00
~4.681E-01
1.813E+00
~648699E+00
54376E+01
~7+801E-01
1.172E+01
1.105€-01
4+314E-02
1.057E-01
44292€-01
1.,081E+00
3.919E+00
4¢317E+00

ce
~6+0063E-01
-64767E-02
~34145€-01
~2+487E+00

~1.677E+00
~1.261E+00

24162E~03
=1le151E-01
~5.046E-01
~1e311E+00
~1+173E+00
=1.039£+00
Be349E+00
7+735-01
54292€E+00
24995E+01
14437401
24961E-01
~94621E£-02
1.826E-01
7¢340E-02
24630E-03
-8B+ 999E-02
=24239E-01
=9+664E-01

le744c+00

c3
1.570E+00
1,633€E+00
1.703E+00
7¢376E+00

20252E+00
24151E+00

0.

3.453E-01
9.019€~-01
1.320E+00
1.,303E+00
1,235€+00
24661E+01
6.765E-03
145556401
5624E401
7+943E+01
3.876E-02
1.595E+01
7+563€E-02
3.559€E-02
14393E-01
54332E~01
1,012€E+00
2.857€+00
1.,007E+01

Ce

ALPHA




061

TRANSITION
SI III
35 3P(3P) - 3P2(3P)
SI IV
35 - 3P
SI Iv
35 ~ 4P
SI xII
25 - 2P
5 Iv
352 3P - 35 3P2(2D)
5 IV
352 3p - 35 3P2(2S}
S IV
352 3p - 3§ 3P2(2P)
AR VIII
35 - 3P
AR VIII
35 ~ 4P
AR XV
252 ~ 25 2P(1P)
AR XV
25 2P(3P) =~ 2P2(3P)
A XVl
25 ~ 2P
Fe XV
352 - 35 3P(1P)
FE XV
352 - 35 30(1D)
FE XV
352 ~ 35 4P(1P)
FE XV
352 - 35 4F(1F)
FE xVI
2P6 35 ~ 2P6 3P
FE XVI
2P6 35 =~ 2P6 4P
FE xVI
2P6 35S ~ 2P5 352
FE XVI

2P6 35S - 2P5 35 3D(TOTAL)

FE xVI

2P5 35S =~ 2P5 35S 4D(TOTAL)

FE XVI

232 2pP6 35-25 2P6 3S 3P(TUT)

FE XVII

2S¢ 2P6 - 252 2P5 35(1P)

DATA

MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN
MANN

MANN

DAXCI
DwX
JdX
JuX
OWXCI
DWXCI
dWXCI
owXx
DX
dWXCI
DwWXCI
owXx
DWXCI
DWXCI
OwxcClI
owX
DwWX
DWX
DdX
DwX
DWX
DWX

DWXCI

THARESAOLD
ENERGY

7.015c-01
64525201
1.9955000
1.,300€E+00
84520E-01
14120E+00
1,216E+00
14293E+00
5.731E+00
3,737€+00
3,391E+00
2+ 450E+00
3,207E+00
64945E+00
1.719E+01
1.935E+01
24653E+00
1.807E+01
5,239E+01
5:900E+01
7274E+01
6.500E+401

5¢370£+01

FIT

co
1,202£+01
64701E+00
~654266E-03
64607E~01
1.763E+32
14376E+00
3.140E+00
30262E+20
-1.939e-01
2.453E-01
1.,043E+00
3,730€~-01
9.791E-01
2.737€E-01
=le341E-01
9.381€E-02
1.266E+00
-1.157E-01
=1.037€-02
=9.136E-02
1.,183E-02
=54306E-02

~7.028E-03

COEFFICIENTS

cl
1.267E+01
1.257€+01
.3.0275-01
1,580E+00
5.083E+00
1.98B8E+00
1.593€+01
84713E+00
3.464E-01
64900E-01
2860E+00
94996E~01
2+987E+00
-2.,095€-01
2+125E-01
=5.107E-02
3,897€+00
1.892€E-01
1.810€E-02
4¢305E-01
5¢346E-02
B+275E~02

1.076E-02

c2

5308E+00
~2.,58BE+00
-1.,056E~-02
~6+200E-01
-1,238E+00
=3+959E~-01
=24549E+00
-34,235E+00
-9,909€-02
=2.725E-01
-1166E+00
~4.115€-01
-1,208E+00

1.223€E~01
-64820€E-02

6+155€-03
=1+659€E+00
~54708E~02
=3.119€-03
~24267E~02

2.,068E-02
=1+543E-02
~2,111€-03

C3
3.291ct+01
1.090€E+01
1.278€E~01
6.003E~01
2.136E+00
2+156E+00
1.794E+01
4.059E+00
1.584€E-01
24695E-01
1,061E+00
34502£-01
1.155E+00
0.
1.,098E-01
0.
le347E+00
9+519E~02
1.210E-02
40299E-01
B+24BE-02
64327E-02
B8+4371E-03

Cé

ALPHA



TRANSITION
FE XVII
252 2P6 =~ 252 2P5 3P(1D)
FE XVII
252 2P6 -~ 252 2P5 3D(1F)
FE XVII
252 2P6 - 252 2P5 3D(1lP)
FE XVII
252 2P6 -~ 2351 2P6 3S(1S)
FE XVII
252 2P6 - 251 2P5 32(1P)
FE XVII
252 2P6 - 251 2P6 3D(1D)
FE XVIII
2P5 ~ 2P4 35(2P)
FE XVIII
2P5 - 2P4 35(20)
FE XVIII
2P5 - 2P4 35(25)
FE XVIII
2P5 ~ 2P4(3P)3DI(2F)
FE XVIII
2P5 ~ 2P4(3P)3D(20D)
FE XVIII
2P5 ~ 2P4(3P)30(2P)
FE XVIII
2P5 ~.2P4(1D)30D(26G)
FE XVIII
2P5 ~ 2P4(1D)3D(2F)
FE XVILI
2P5 =~ 2P4(41D)3D(2D)
FE XVIII
2P5 ~ 2P4(1D)3D(2P)
FE XVIILI
2Py ~ 2P4(10)3D(25S)
FE XVIII
2P5 = 2P4(15)30(20)
FE XVIII
252 2P5 - 25 2P6
FE XVIIL
252 2P5 =~ 25 2P3(3P)3P(2D)
FE XVIII
282 2P> =~ 25 2P5(3P)3P(2P)
FE XVIII
252 2P5 -~ 25 2P5(3P13P(25)
FE XVIII
2P5(1P)3P(2D)

o 252 2p5 - 2%
—t

DATA

MANN DWXTI
MANN DAXCI
MANN DwXCI
MANN DwWX
MANN DWXCI
MANN DWXCI
MANN DWXCI
MANN OWXCI
MANN DWXCI
MANN DwXCI
MANN DWXCI
MANN JWXCI
MANN DWXCI
MANN DwXCI
MANN DuWXCI
MANN OWXCI
MANN DWXC?
MANN OWXCI

rR0O88 CC
MANN DWX

MANN DWXCI
MANN DwWXCI
MANN DWXCI

MANN OWXCI

THRESHOLD
ENERGY

5.628E+01
5,959:+01
5¢353E+01
64371E+01
64535E+01
64911E+01
5¢742E+01
507426401
5¢742E+01
6.301E+01
64301E+01
60301E+01
64301E+01
64301E+01
64301E+01
6+301E+01
6+301E+01
6.301E+01

Be735E+00
943790E+00

64851E+01
64851E+01
6.851£+01
64851E+01

FIT

co
44604E-03
3.309E-03
-3.818E-02
1.954E-02
=1s726E~02
4+809€E-02
~1.853E-02
-1,552E-02
~34098E-23
-1.,303€E-03
~1.62%E-02
-3,318E-03
84919E-~03
1.717E-03
~7+702€-02
=5,701E2-02
~1.366E-02
=24,406E-02

2e434E-01
1.795€-01

=3.376E-02
~24976E-02
-1.423€E-02

-24112E-02

COEFFICIENTS

Cl
~4+s696E~03
~2+365E-03

1.627E-01
~4e457E-03
2.508E-02
-5.722€-02
2.757€E-02
20694E-02
54381E-03
4¢942E-02
94610€-02
1.976E-02
1.349E-03
1.138€E-02
3,688E-01
24693E-01
6.498E-02
1,223E-01

2.708E-01
44273E-01

5.431€-02
44718E-02
24235€-02
3,491€-02

c2
4.074€E-03
3.720E-03
~3,727E-02
~T7.098E~-04
~5.640£-03
24223E-02
~44.348E-03
~4¢303€E-03
-B8+593E-04
2.203€E-03
~1.062€-02
446T72E-03
1.873E~02
1,232€-02
=7+990€-02
~5.767€-02
~1e176E-02
-1.813€-02

~5.941c-02
~14630E-01

=14226E~-02
=14109E-02
-5.388E-03

~74300€E-03

c3

0.
1s553E-04
1.755E-01
0.
1.976E-02
0.
2.262E-02
1,825E-02
3.641€-03
54880E-02
9.698E-02
1.,278¢£-02
Be712E-04¢
1,055£-02
3.,8662-01
2.778E-01
6.363é'02
1.,238E-01

1,728E-01
1,815E-01

4e145€E-02
3,670E-02
1,760E-02
24573€E-02

Cé

ALPHA



26l

TRANSITION

252 275 =~ 28
252 2p5 -

FE xVvIIL
2P5(1P)3P(2P)
FE XVIII

25 2P5(LP)3P(2S)
FE XIX

252 2P4(3P) - 25 2P5(3P)
FE XIX
232 2P4(1D) -~ 25 2P5(1P)
FE XIX
252 2P4(15) -~ 25 2P5(1P)
FE XX
252 2P3(45) ~ 25 2P4 (4P}
FE XXI
252 2P2(3P) -~ 25 2P3(3D}
FE XXI
252 2P2(3P) =~ 25 2P3(3P)
FE xXI
252 2P2(3P) -~ 25 2P3(3s)
FE XxXI
252 2P2(3P) =~ 2P1 3D1(3F)
FE XXI
252 2p2(3pP) - 2P1 3D1(3D)
FE XXI
252 2p2(3pP) =~ 2P1 3D1(3P)
FE XXII
232 2P -~ 25 2pP2(2P)
FE XXII
252 2P - 25 2P2(2D)
FE XXII
282 2p - 2S5 2rP2(2s)
FE XXII
252 2P -~ 252 35
FE XXII
252 2P - 252 3P
FE XXII
252 2P - 252 3D
FE XXII
252 2P - 252 &S
FE XXIIIL
252 - 2§ 2p(1P)
FE XXIII
25 2P(3P) -~ 2P2(3P)

JATA

MANN
MANN

R038
MANN

RJI38
RO88B
MANN
MANN
MANN

ROBB
MANN

MANN
4ANN
MANN

ROB8
MANN

R388
MANN

ROd8
MANN

A ANN
MANN
MANN
MANN
MANN

MANN

JWXCI
DWXCI

cc
DWXCI

cC
ccC
DWXCI
DdXCIL
DWXCI

cc
owxcI

DWXCI
DWXCI
DWXCI

ccC
DAXCI

cc
owxCI

ccC
DAXCI

DaAXCI
DWXCI
DWXCI
DWX

OWXCI
DWXCI

THRESHILO
ENERGY

64951E+01
64851E4J1

7¢493E+00
8+396E+00

9. %00E+00
84390E+00
7.189E+00
64456E+00
7.631E+00

B8¢385E+400
9.069E+00

7¢426E+01
7+426E+01
Te426E+01

74216E+00
T¢959E+00

5.293€E+00
5.935E+00

6.7B81E+00
6.727E+00

7433B8E+01
7.685E+01
7.685E+01
Te948E+01
6.478E+0Q0

5.547E+00

FIT

A

> >

co
~1+768E-02
=34748E~04

3.,902e-01
5.017E-01

2+301E-01
-4.063€E~02
34283E-01
3.585€-01
2.847E-01

1.962€-01
24332€-01

-B84369E-03
=54579€~-02
=3,202E-02

3.659€E-01
34239E-01

2.069€E-01
2+354E-01

1.224E-01
1.,015€-01

~7.184E-03
-44112E-02
-3.748E-02
~4+301E-04
1.103€E-01
4.195€-01

COEFFICIENTS

cl
2.863E-02
1.,072E-03

1.,578€+00
1.264E+00

6.841E-01
1,372E-0C1
B8+436E-01
B+4684E-01
7+653E-01

5,478E-01
64346E-01

1,014E-01
3,381E-01
1.,827E-01

Bel24E-01
9+319€-01

64761E-01
64521E-01

2,051€-01
3,023E-01

1.284E-02
24541E-01
2.474E-0L
1.521E-03
3,506E-01
1.295E+00

c2
~64345€E-03
5:077E~05

~T74489E-01
~4.932€-01

-2,808E-01
-6.,094E-02
-3.388€E-01
=3+575€-01
=3,059E-01

=2,524E-01
-2.473E-01

3,385€E-03
=6+669E-02
=3.191€E-02

-3,088E-01
=3.734E-01

~3.402€-01
=2,769E-01

-7+536E-02
~1e244E-01

~2+124E-03
-3,854E~02
-3.653€E-02

24220E=04
=1.456E-01
=54522E=01

c3
24167E-02
34559E~04

5¢167E-01
54096E-01

2.720£-01
4¢214E-02
34233E-01
3,169€E-01
24945E-01

24157E~-01
2.563E-01

7+723E~-02
3,189E-01
1,640E-01

3.422€-01
34549€E-01

24168g~01
24246E-01

9.400€E-02
1.097E-01

84101E-03
2+239E-01
24189€-01
1.,139€-03
1.247€-01
§+393E-01

Cé4

ALPHA



£61

TRANSITION
FE XXIII
252 - 25 35(15)
FE XXII1
252 - 25 3pP(1lr)
FE XXIII
252 - 25 3p(1D)
FE XXIV
152 25 - 1s2 2¢p
FE XXIV
182 25 - 152 35
FE XXIV
152 25 - 152 3P
FE XXIV
152 25 - 1S 252
FE XXIV
182 ¢5 = 15 2s5{ls)2»(2P)
FE XXIV
152 25 - 1S 25(35)2”2(2P)
13 XXXVIII
232 2P(2P) = 25 2P2{(25)
MO XXXVIII
282 2P(2P) =~ 25 2P2(2P)
40 XXXI
352 - 35 3p(1pP)
MO XXXI
352 - 35 4s5(15)
MO XXXI
352 ~ 35S 4F(LF)
MO XXXII
2P6 3S - 2P6 4P
4] XXXII
2P6 35 - 2P5 352
MO XXXII

252 2P6 35 - 25 2P6 352

JATA

MANN
MANN
MANN

RJB8
MANN

MANN
MANN
MANN
MANN
MANN
RJ88
R3138
MANN
MANN
MANN
MANN
MANN

MANN

DWXCI
DWXCI
DWXCI

cc
OWX

DWX
DWX
OWX
DWXCI
DWXCI
cc

cc
DWXCI
OwWXxZI
DWXCI
onWX
DWXCI

DwWX

THRESHOLD
ENERGY

Bel66E+01
B84283E+01
Be®33E+01

3.451E+0)
%e289E+00

Be450E+01
8.570E+01
4eB01E+J2
4.902E+02
4.902E+02
1.140:+01
1.202E+01
7.722E+00
5¢916E+01
60 65dE+Q]
6.308E+01
le762E+02
1l.986E+02

FIT

>

co
1.764E-02
~1,880E-02
5.007E~02

1.537e-01
1.620E-01

1,725€E-02
=2,701E-02
1.330€-03
~1.092€E-04
2.792€E-04
1.,227E-02
=1.343E-01
24866E-01
3.609E-02
3,030€-02
~44214E-02
~2,963€E-03

64748E-03

COEFFICIENTS

cl
~44215€-03
3.335€E-02
=5+656E-02

5¢504E-01
4+950E-01

=3,943E-03
5.041E~-02
~4.121E-04
1.,227€-03
24291€-03
1.,547€-01
84273€E-01
94651E-01
~64366E-03
~1s546E-02
6.996E~-02
50357€~03
=1.607€-03

c2
~34242E~05
-94132€-03
24379E-02

~2+383E-01
=2+129E-01

B8+891E~04
=1+268E-02
2.048E-04
Be563E~04
1.091£-03
-84780E-02
~4.011€E-01
~44200€-01
34954E-04
34160€-03
~24157E-02
~9.875E~04
4¢122E-04

c3
0,
20447E~-02
0.

1.8686E-01
1.611E-01

0.
3,548E-02
0.
2+670E-03
1. 036E-02
24773E~-02
1,998€-01
3,175€e-01
0.
0.
3.651E-02
3.284E-03

0.

Ce

ALPHA



v61L

TRANSITION

< III
25 2P(3P) - 2P2(3°P)

CIv
152 25 - 15 25 2P(4P)

J v
2S 2P2(4P) - 25 2P2(25)

J v
25 2P2(4P) - 25 2pP2(2P)

J v
25 2P2(25) =~ 2§ 2pP2(2P)

3V
252 - 25 2P(3°P)

AR XV
252 =~ 25 2P(3P)

FE xV¥
352 - 35 4S(38)

FE XV
352 - 35 4F(3F)
FE XVII

252 2Pb 252 2pP5 3pP(35)

FE
252

XVII
2P5 3P(1P)

252 2P6

FE
252

XVII

252 2pP6 2P5 30D(10)

FE XVII
251 2P6 35(35)

252 2P6

FE XXIII
252 -~ 25 35(3S)

DATA

RJ43

MANN

MANN

ROBB

RJB8B

ROB8B

PEEL

MANN

MANN

MANN

MANN

YANN

MANN

MANN

MANN

MANN

cC

DwXCI

DWX

cc

cc

DWXCI

DWXCI

DWXCI

OwxCI

owX

DWXCI

OWXCI

DWXSI

DWXCI

owxCI

THRESHOLO
ENERGY

4¢522E-01
Te751E-01

24162E+01

9.538E~01

1.153E°00

2,044E-01

7¢494E-01
7+494E-01

20173E+00

1.607€+01

1.922E+01

5.628E+01

5628E+01

5.959E+01

60326E+01

83.103E+01

FIT

TABLE III

co
1.950E-01
lell4E+01

5¢757€-02

3,477€-03

T¢622E-02

* =9,174E-03

1.118E-02
44 785E-02

7+685E-06

l.441E-02

64102E-02

2.024E-02

3,909E-03

24363E-03

34763E-03

44480€-03

COEFFICIENTS

c1 c2
3,130E-01 -B43842-01
6047TBE+00 2,595E+00
44533E-03 -1,256E~02
20964E~02 2,477t-03
7e¢117€-02 =5,254E-02
14113€-01 ~1.309£-01
1.175€E-01 9.,798E-03
5¢771E-02 ~14691E-02
1,039E-02 ~2.,664E-03
-2.303E~-03 -9,168E-03
~5.449E-03 ~3,479E-02
=34514E~-03 -~1.054E-02
4¢951E-04 -5.322€-03
4¢743E~05 2.335E-04
~4,673E-04 -1.,298E-03
~6.406E~04 ~1.843E-03

c3
2+360E+00
1.587E+01

1.179€-01

~4.641E-03

-9.925€E~-02

=1le344E-01

5.721E-03
~T.987E-02

1.471€E-03

2+585E-02

6.735E-02

4%¢536E-02

2.225€E~-02

~5.492E-04

7.086E-03

8e723E-03

Cé
=1.047:+00

O

=14349€E-01

4.758E-01

6+900E-01

4,163€E-01

2.189E-01

3,544E£~01

20150GE-02

-1.,078E-01

=5+386E-01

=1.579E-01

-3,337€-02

24813E-03

-2,239E~-02

-2.928E-02

ALPHA
44 640E-02
0.

4.650E-01

5¢179E-02

5.625E-02

7¢219E-03

4+ 460€E-02
2+567E-02

1.381E~-02

5.651E-01

7+401E-01

5.226E-01

4.,181E-01

20314E-0)

4.849E~-QL1

4.944E-01



Gol

TRANSITION

AL

Iv

2P6 =~ 2P5 3s5(3p)

AL

Iv

2P6 ~ 2P5 3D(3P)

AL

v

2P6 - 2P5 3D(3D)

FE

Xy

352 - 35 3pr(3P)

FE

XV

352 ~ 35 4P(3P)

252 2P6
252 2P6
282 2P6
282
252
232 2P6
252 2pP6
252 2P6

252 2P%

FE
252

FE
252

FE
252

FE
252

FE
252

FE
252

FE
2s2

FE
251

FE
251

FE

XVII
2P5 35(3P)

XVII
2P5 3P(3D)

XVII
2P5 3P(3P)

XVII
2P5 3P(15)

XVII
2P5 3D(3F)

XVII
2P5 3D(3))

XVII
2P5 3D(3P)

XVII
2P6 3P(3P)

XvIIl
2P6 3D(3D)

XVIII

2P5 =~ 2P4 35(4P)

FE

XVIII

2P5 = 2P4(3P)3D(4&F)

DATA

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

DWXCI

owxcCI

DWXCI

DWXCI

DWXCI

DWXCI

DWXCI

OWXCI

DWXCI

DWXCI

DWXCI

DwXCIL

OWXCI

DWXCI

DAXCI

JuXCIL

THRESAOLD
ENERGY

5462BE+00

64929E+00

7.000E+00

24250E+00

1.719E+01

54370E+01

5.623E+01

5,623E+01

5¢628E+01

5:959€E401

5¢959E+01

54959E+01

64595E+01

6.911E+01

50742401

64301E+01

TABLE IV

COEFFICIENTS
co cl c2 c3
c5 (of c?

50208E~02 ~3,063E-02 1.767E-02 2,540E-01

=14052E-02 2,503E-02 1.665E~02
10140E~01 ~2.631E~01 -5,69BE+00 2.448E+01

~5.78B0E~04 -2.500E-03 2,023E-03
209B2E-04 2,162E-01 -1.153E+00 1.182E+01

=24390E~-02 64106E-02 6.7682E-02

~264331E~03 1.077E-02 14236E-02 4.915£-03
10432E~-02 B8.785E~03 6+534E~03

~9+3B88E~03 1.797E-03 2,272E-03 ~-7,224E-03
=20429E-02 3,94BE-02 1.944E-02

Te¢030E~04 9,419E-04 -1,174E-03
7eB54E-03 7,377E-03

~1.162€E-03
~5.686E-03

54259E~03 34363E-03 5.210E-03 ~3,651E-~03
49eB09E-03 —~9,620E-03 ~2,540E-~04

~94941E~04 ~1¢T61E-03 -6,642E~04 1.936E-03
Be437E~03 5.77BE-03 -1,158£-04

34908E~03 1.615E-03 2,320E~04 -24125E-04
50B840E-02 ~1,731E~02 -3,756E-04

20901E-02 ~4¢657E~03 -4,072E-02 ~2,437E-02
2496BE=-03 -~4.346E-03 4.053E-05

~4¢317E-03 ~2.977E-03 6.298E~-04 4.,999E-03
~64841E~03 4,832E-02 4,770€E-02

30244E~-02 ~74503E~03 ~6.,972E~-02 3.706E-03

=1.197E-04 3.456E-04 6.724E-04%
~142B7E-04 3.B06E-04¢ 5.,0575-04 ~6+28B9E-06
=2.173E-03 34590E-03 2,410€E-03
14B24E=-02 =24694E-03 =-2,126E-02 1.019E-02
1e6B3E~04 ~3,044E~04 ~7,936E-05
=1e199E=03 1431BE-03 2,074E~-03 6.172E~04
~6e1972~-03 1.024E~02 7.667E-03

9.022E~02 =24059c~02 ~14265€E-31 -3,038E-02
4¢302E-03 -B+147E-03 4.726E-03

Cé

=1+.561E+00

~24290E+02

~6+095E+01

1.769E-02

1+110E-02

4.147E-03

24314E-02

~4+524E-03

24791E-03

~3.725€E-01

-64534E-03

-4,788E~01

24339E-03

=2+098€-01

64988E-03

=1+123E+00

ALPHA

1.085E+00

2e732E+00

2.219E+00

5.270E-02

2.073E-01

1e974E-01

2¢946E-01

T.848E-02

5.8 44E-02

1.14B8E+00

B84136E-02

1.143E+00

24524E-01

9.846E~-01

2+521E-01

1,091E+00




961

2P5 -~

2pP5 -~

252 2P5

252 2P5

252 2P5

252 2P4(3P)

252 2P4(1D) =~ 25 2P5(3P)

252

252

2s2

252 2P2(3P) -~ 25

282 2pP2(3P) =~ 2§

252 2pP2(3P)

282

252 2p2(3P) - 2P1 3D1(1D)

2P3(4S5) ~ 25

2P3(4S) -~ 2§

TRANSITION

FE XVIII

2P4(3P)3D(4D)

FE XVIII

2P4(3P)3D(4P)

FE XVIII
- 25

FE XVIII
- 25

FE XVIII

FE XIX

FE XIX

FE XX

2P3(45) - 25 2P4(2D)

FE XX

FE XX

FE XXI

FE XXI

FE xXI

- 25

FE xXI

2P2(3P) = 2P1 3D1(1F)

FE XXI

2P5(3P)3P(4D)

2P5(3P)3P(4P)

25 2P5(3P)3P(435)

- 25 2pP5(1P)

2P4(25)

2P4(2P)

2P3(55)

2P3(1D)

2P3(1P)

DATA

MANN

MANN

MANN

MANN

MANN

ROBB

MANN

RJBB

MANN

MANN

MANN

MANN

MANN

MANN

MANN

MANN

DWXCI

DWXCI

0dXCI

DWXCI

DWXCI

ccC
DWXCI

ccC

D4XCI

DWXCI

DwXCI

DWXCI

OWXCI

DWXCI

DWXCI

OwxCIl

T4RESHOLD
ENERGY

64301E+01

66301E4J1

64851E+01

64851E+01

6851E+01

1.034E+01
1.124E+01

64563E+00

9.440£+00

1.,060E+01

1.134E+01

3.,856E+00

9.38BE+00

1,051E+01

7+426E+01

70 426E+01

FIT

D

COEFFICIENTS
co Ccl c2 c3
(o] ce c?

9.,463E~02 ~1+634E~02 ~1.50B8E-01 1.,687c-02
94345E~-04 ~2,68BE-03 54393£-04

~5.455E~03 ~5,965E~03 4.015E~-04 B4124E-03
~40365E-03 66B17€E-02 5.226E-02

-3.,358E-03 1+891E-03 1.192E-03 ~2.426E-03
~1e959E~02 24B99E-02 2.414E-02

~44,676E~03 2436BE~-03 2.369E-03 ~3.,826E-03
~2,596E-02 3.411E-02 3.244E-02

2483BE~03 ~9,090E~04 ~7.369E~03 &4.,503E-04
~14229E~04 2.563E-04 1.416E-04

~54300E~04 ~2,592E-02 -1.509E~01 3.,081E-01
74321€~02 B.B26E-02 B4235E-03

~4,42BE-03 B,999E~03 6.281E-03 1.738£-03
20471E-02 2.030E-02 1.82BE-02

24703E~-03 B,540E~02 ~3,108E-01 4.906E-01
4.672E~-02 2,086E-02 1,725E-~02

~1,4B86E~03 2,139E-03 2,285E-03 ~5.596E~04
Be02BE~03 64B91E~03 6.442€-03
~4,832E~04 B.BI4E~-04 9,221E-04 ~2,269E-~04
2,585E~03 2,093E-03 1,772E-03
~1.9B4E~03 4,156E~03 44767E~03 -~1,126E-~03
16172E-02 9.,021E~03 7.946E-03
1.164E~03 ~1,180E~-02 1.251E-02 5.42BE-03

4,40B8E~02 -2,78BE-03 ~9.854E-04

~3e870E-23 1,282E-02 1.,392E-02 -2,257€E-03
4e753E-02 4.166E~02 3.974E-~02

~2.045E~-03 3,005E-03 3,166E~03 ~6+654E~04
1,054E-02 9.204E-03 B,236E-~03

7e193E~03 ~9,335E~-04 ~24727E~02 ~3,935E-~03
~3,112E~03 2.,052E-02 1.749E-02

~7+98BE=~03 ~2.033E-02 1.,277E-02 ~7.139E-03
9+6B87E~03 54715E-02 5.175E-02

Cé

~1.,205£+00

~1+342E-02

64499E-03

6+424E-03

=3.,950€-02

~4.160E-01
4.868E-03

=24576E~01

2,624E-03

84120E-~04

3,990E-03

-B84505E~03

1.524E-02

3,306E-03

=1+945E-01

~24226E-03

ALPHA

1.063E+00

T+944E-02

2,093E-01

1.741£-01

1.107E+00

4.274E-01
1,269€-01

1.319E-01

1,366E-01

1.,079E-01

1.056E-01

2+T17€-02

1.452E-01

1.,277E-01

1.355€E+00

64908E-02



L6l

TRANSITION
FE XXI
282 2p2(3P) - 2P1 3D1(1lP)

FE XXIII
252 ~ 25 3pP(3P)

FE XXIII
252 - 2S5 3D(3D)

FE XXIV
152 25 - 13 25 2P(4P)

MO XXXI
352 - 35 3r(3P)

10 XXXI
352 - 35 30(3D)

DATA

MANN

MANN

MANN

MANN

MANN

MANN

oWXCI

DWXCI

DWXCI

DWXCI

DWXCI

IWXCI

THRESHOLD
ENERGY

74426E+01

Be289E+01

8+43BE+01

4.,870E+02

5¢541E+00

1.423E+01

FIT

COEFFICIENTS
co 1 c2 c3
c5 cé c?

Bel6BE~03 ~2,623E~03 =-2.82BE~02 ~4+260£~03
B8e893€~05 1+671E-03 1.,827€-03

~2¢071E~03 7.057E~04 5.4924E~04 ~B+370E~0¢
=Te314E-03 1.243E-02 9,464E-03

1e927E=02 =4¢513E~03 ~3,061E-02 1.437€-02
3.477€-04 -3.,90BE~-04 -1.,320E-05

494116E-03 -1.031E-03 -14184E-02 -5.039E-03
34B25E~05 ~1.102E-04 3,440E-04

~6s07BE=~03 1¢521E-02 14830E-02 -14515E-02
3499BE~02 3449BE-02 3,478E-02

~3¢655E~-04 24371E-03 3.,427E-03 9.523E-~-04
40436E~03 T7.812E-04 -2.434E-04

Ce

=1.723E-01

24194€E-03

-24359E-01

=7.680E-02

3,294E-02

3.988E-03

ALPHA

1.,395€+00

2+031€E-~-01

9+588E~-01

1.456E+00

9.456E-02

Te416E-02
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APPENDIX A
Yong-Ki Kim

I enclose a few tables of cross sections in the hope that you may be able
to include some of them in the Atomic Data Workshop Report. For the resonance
transitions of some Li-like and Na-like ions, I converted the Bethe cross sec-
tions to Seaton's collision strength, Q, in the same unit as that used in your
report. The tables of Q are there only to help you compare with your results.
Since Q can be easily calculated from the Bethe parameters (AA, BB, CC), I think
it is unnecessary to include the Q tables in the report.

For fitting purposes, I suggest that the high-energy values of the first
two parameters (AA and BB) be retained and fit the other parameters (e.g., C1
and 02 of Form A, p. 122 of LASL preliminary report) to the low-x part of Q
calculated by Mann and Robb.

I used relativistic Hartree-Fock wavefunctions, and the parameters for the
np% and np3/2 excitations should be summed to be chpared with corresponding
nonrelativistic results. For example, Q(2s = 2p;C” ) = Q(2s » Zp%) + Q(2s > 2p3/2),
AA(2s > 2p;C°T) = AA(2s » 2p,) + AA(2s > 2p,,,) = 1.313 + 2.626 = 3.939
BB(2s » 2p;C>7) = 2.697 + 5.392 = 8.089
CC(2s ~» 2p;C3+) -0.5584 - 1.117 = -1.675.
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The excitation energies for the np% and np3/2 states of Fe and Mo ions show
10-200% differences according to relativistic calculations, and I am not sure
whether one should put them together ¢n the same x(=T/E) scale or not. Please
feel free to use the enclosed data in any way you choose, and let me know if you
have any questions. Our Na-sequence éata should be credited to Y.-K. Kim and K.
T. Cheng, Phys. Rev. A 18, 36 (1978), but the Li-sequence data have not been
published yet.

D. H. Sampson

Intermediate Coupling Collision Strengths for Transitions Among Levels

of the 1322s2, 1s2232p and 1322p2 Configurations in Highly Charged Be-like Ions

T §

+ +
D. H. Sampson, R. E. H. Clark, L. B. Golden' and A. D. Parks

+
Department of Astronomy
The Pennsylvania State University
University Park, PA 16801

*Department of Physics
The Pennsylvania State University
Worthington Scranton Campus
Dunmore, PA 18512

§General Electric Company
Valley Forge Space Center
Valley Forge, PA 19481

Summary

Intermediate coupling collision strengths are given for transitions among

the levels of the 132232, 1322s2p and 1322p2 configurations in the Be-like ions

+ +
Silo , A14 , Fe22+, Mo38+ and W70+.

method described in Secs. II and 111 of Ref. 1. The approach can be regarded as

The method used is a Coulomb Born exchange

use of first order time dependent perturbation theory in which the entire electro-
static interaction between the electrons and the relativistic interactions are
treated as the perturbation. Hence the zeroth order Hamiltonian is a sum of
independent hydrogenic-ion Hamiltonions all of the same form. As a consequence
of this no orthogonality problems arise and exchange is handled in a completely
consistent manner. Also the results for r-omplex ions can be expressed in terms

of the scaled R-matrix elements Z R, for hydrogenic ions so the computational
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effort is relatively small. Configuraticn mixing and intermediate coupling
effects are included through use of mixirng coefficients determined by diagonaliz-
ing the electrostatic interaction betweern the electrons in the target ion and

the relativistic interaction. For the latter we use the terms going as u224.
Mixing is allowed among all states having a common J value and belonging to the
same complex. For optically allowed transitions the Coulomb-Bethe approximation.2
is used to obtain the contribution for large L. 1In doing this we used line
strengths calculated with the same target. ion wave functions as used in determin-
ing the R-matrix elements for small L. Our calculations give the scaled collision
strengths ZZQ. In order to obtain Q we divided by szf’ where Zeff =7 - 2.46

for Be-like ions.

1D. H. Sampson, A. D. Parks and R.E.H. Clark, Phys. Rev. A 17, 1619 (1978).
2A. Burgess and V. B. Sheorey, J. Phys. B: Atom. Molec. Phys. 7, 2403 (1974).

J. Callaway
EXCITATION OF IONS OF THE LITHIUM ISOELECTRONIC SEQUENCE

IN THE RELATIVISTIC COULOMB BORN APPROXIMATION
J. Callaway, R. J. W. Henry, and A. Z. Msezane

Department of Physics and Astronomy
Louisiana State University
Baton Rouge, LA 70803

ABSTRACT
The cross sections for the electron impact excitation of the 2p, and 2p
3+ . 23+ . 39+ 71+ ® 3/2
states of the lithium-like ions C~ , Fe , Mo , and W were calculated in

the Relativistic Coulomb-Born Approximation. Exchange and unitarization were
neglected. A range of incident electron energies from the Zp% threshold to
(approximately) 10 times the 2p3/2 threshold was considered. Numerical wave
functions for the ionic states were obtained from a Dirac-Fock program. The
continuum Coulomb wave functions were also computed numerically. The most
significant relativistic effects result from the spin orbit splitting of the 2p
states. An interpolation formula was obtained which permits the estimation of

these cross sections for similar ions of intermediate charges.
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S. M. Younger

Brief Description. of Calculations

Electron impact excitation collisior strengths were computed in a nonunitari-
zed distorted wave approximation with consideration of exchange in the tramsiticn
matrix element. The target states were Hartree-Fock orbitals and the partial
waves were generated in the direct electrostatic potential corresponding to the
frozen-core Hartree-Fock target. Distinct initial and final state potentials
were employed. Configuration interaction within the target was approximated by
multiplying the single configuration collision strengths by the ratio of the
correlated to noncorrleated line strength corresponding to the transition under

study.
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APPENDIX B

FITTING COLLISION STRENGTHS AILONG ISOELECTRONIC SEQUENCESN
N. H. Magee, Jr., and A. L. Merts

AESTFKACT

In many applications that use electron-ion impact cross
sections (collisions strengths or excitation rates), it is prohibi-
tive in time or storage to either calculate or store all of the
necessary cross section data. Since accuracy of 10-20% is usually
adequate, it is highly suggestive tc use scaling along an isoelec-
tronic sequence. However, it is easy to demonstrate that single
parameter scaling will not work to better than a factor of 2 over
the entire energy range unless one is only interested in quite
high stages of ionization. We will show, for optically allowed,
An = 0 transitions, that a 2 parameter type "scaling" can be used
to achieve results with about a 10% maximum error. Examples are
shown in this paper for Li, Be, and Na like sequences. The form
of the fit is

Q=F (2)(A+B/X + c/x%) + F,(2) #n(X)

where A, B and C are constants for each isoelectronic sequence.
The X (or energy dependence) fit has been used previously to
better than a few percent error for a large number of optically
allowed transitions.

B-1. INTRODUCTION

There are a growing number of applications today that require the use of a
large number of electron impact cross-sections (collision strengths or excitation
rates). These include Tokamak power loss and transport calculations and many
astroph&sical calculations. For diagnostic work, the most precise values possible
are required, but for modeling and transport calculations, accuracy of 10 to 20%
is usually quite adequate. 1In soiving a system containing a large number of
elements and possible ionization stages, it is prohibitive in time or storage to

either calculate or store all of the necessary cross section data. Thus, it was

*
Work performed under the auspices of the U.S. Department of Energy.
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felt to be useful to provide fits that wculd be accurate to better than 20%.

Our first venture into this field42 arose from a meeting on collision strengths
held in Los Alamos in September 1976. Using the data available from this meeting,
we developed fits for spin allowed and spin forbidden transitions, which are
given below.

Spin allowed transition:

C1 CZ
QX)) =C. + —+—=+C, 2n X . (8.1)

0 X x2 3

Spin forbidden transition:

C0 4 -naX
Q(X) = > + 2 C e (B.2)
T, n
X n=1
where X = E/Ethreshold'

For An = 0, dipole allowed transitions (a subset of the spin allowed transi-
tions and the only ones to be discussed in the rest of this paper), this fit
proved to be accurate to better than a few percent for more than fifty transitions
in elements from beryllium to molybdnumn and a wide variety of ionization stages.
This was an improvement for calculations, as only four members needed to be
stored for each individual transition. However, it would be more convenient to
have a single fit for every transition in an isoelectronic sequence, as long as
the accuracy was still acceptable. Using the data from the November 1978 Atomic
Data Workshop held in Los Alamos, we are presenting our intial attempt to provida2

a single fit for both energy and Z.
B.2 CALCULATIONS

We have restricted ourselves to An = 0, optically allowed transitions for
three reasons:

1. They are perhaps the most important types of transition in radiation
power loss calculations.

2. There is much more data (relatively speaking) available for these

transitions than for other spin allowed or spin forbidden tranmsitions.
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3. As stated above, the energy fits that we developed in Eq. B.1 are very
accurate, and it was felt that adapting this fit into an energy and Z dependent
fit would leave us with an expression thet would be accurate to within 10% over
the entire data range. The isoelectrcnic sequences considered in this paper
are: Li 2s - 2p, Be 232 - 2s2p (1P) end Na 3s - 3p. We have used the data of
J. B. Mamn,! Y. K. Kim,3?73!

for more details). Figures B1-B5 show the actual collision strength data for

and M. Blah517 in our calculations (see Table B-I

each author.

When presenting the data at the Atomic Data Workshop we tried to scale the
transitions in an isoelectronic sequence using a single parameter scaling (Z-C)z.
An example of this is shown in Fig. B€ fcr the sodium 3s - 3p sequence. It was
not possible to find a single constant C that simultaneously scaled both the
threshold and high energy points. In order to show this point more effectively,
let us consider the following. If it is true that a single parameter scaling

exists, then it can be states that

z, - c)? Q, (X) = (2, - )2 QZZ(X) (B.3)
1
or
Qzl(x) z, )2
= = constant for all X.
sz(x) (z, )2

To show this for an entire isoelectronic sequence, the following ratio is more

easily plotted.

QZ (100)
. _ max
Q X) QZ(100)

Z
max

Q, (X)
R = -2

this gives a family of curves that are all normalized to 1. at X = 100. and
where the highest Z curve is normalized to 1 for all X. These ratios are shown
in Figs. B7-B10 for the data of Figs. B1-B4. As can been seen, all of the se-
quences diverge from 1. at threshold, more than a factor of 2 for the lightly
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ionized elements. Normalizing at a smaller X will reduce the differences at
threshold, but the high energy values will then diverge. Overall, if one
attempts to fit these sequences with a single parameter scaling, one can not d
better than a factor of two over the full energy range, unless you only consider
high stages of ionization or large X.

In Fig. Bll, we plot the collision strength at X = 1. and X = 100. for the
lithium and sodium sequences versus icnization stage (Roman nomenclature). It
is apparent that the threshold and high energy curves display different behavior.
For this reason, we use a two parameter "Z scaling" to handle the threshold and
asymptotic regions, but we use for each the form of the single parameter scaling,
for reasons to be discussed later. Combining this with the energy fit of Eq. B.1,

we have

1, 2 1
_— ~+-5} + ———C, an X (B.4)
z-8)2 \ 0 X7 2 @ - 8% 3

The constants are obtained as follows. Each data set is fit using Eq. B.1 to get
a C3 for each element, which represents the asymptotic slope. For both C3 and
Q(1), we have the form:

Y S
z - B)?

Al’ B1 and A2, B2 are obtained from all the Q(1)'s and C3

weighed least squares fit over the available data. B. and B, are then substituted

1 2
into Eq. B.4 and C Cl’ 02 and C3 obtained from a least square fit over the

's respectively using a

0’
entire data set. The constants for the first four sets of data are given in

Table B-II (the Na 3s - 3p numbers for the Blaha data are omitted as the data only
goes to X = 16. and this was not far enough to establish the asymptotic behavior).
Figures B12-B16 show the fits plotted against the data. Note that only the 2+ and
higher stages of ionization are included. While we have fit the 1+ ionization
state, we are presently getting a 25% error at threshold for those curves and

that is outside the accuracy we are attempting to establish. With that data
excluded, we can fit the remaining data to better than 10% for all X and Z.

This is shown in Figs. B17-B20, where we plot the ratio QFit(x)/Q(x)'
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B-3. CONCLUSIONS

We feel that the 2 parameter "scalirg" gives good results for optically
allowed transitions, but that the results must be considered preliminary due to
the small sample of transitions studies thus far. It is encouraging that we can
fit the data of three different authors as this indicates that the procedure is
not dependent upon any specific method of calculation, such as Distorted Wave,
R-Matrix, Coulomb Born, etc. It is pcssible that the Z dependence may need to
be changed, especially for the threshcld term. Bz, which reflects the high
energy behavior, is quite close to the screening calculated from hydrogenic

shielding and thus Z - B, becomes the effective Z, which we feel is a good

representation for the high energy behavior. We can find no such simple interpre-
tation of Bl’ which may be trying to represent the effects of exchange, unitariza-
tion, and configuration interaction. Comparison of Bl’ B2 and the shielding
constants are shown in Table B-III. After we have examined the above in more
detail and for more transitions, we hope to extend our calculations to all spin

allowed and the spin forbidden transitions.
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TABLE B-I1

THRESHOLD ENERGIES

Sequence Y/ Averaged Threshold Energy (Ryd.)
Mann Kim Blaha
Li like 2s - 2p 4 .2910
5 .4409
6 .5883 .5940
7 .7348 L7417
8 .8815 .8892
14 1.8000
18 2.4797
22 3.3560
26 4.2888 4.4010
42 12.7000
Be like 2s® - 2s2p P .9327
1.4471
18 3.7870
26 6.4781
Na like 3s - 3p 11 .1435
12 .3256 .3142
13 .4906 .4825
14 .6525
15 .8086
18 1.2928 1.2940
20 1.6184
26 2.6532 2.6670 2.6531
30 3.1389
36 4.7940 4.1309
42 6.4235 6.4990 5.1484
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TARLE B-II

FIT COEFFICIENTS

Sequence Author B, E, C0 C1 c, Cy

Li 2s - 2p Mann .238 1.498 107.90 339.36 -145.69 98.23

Li 2s - 2p Kim -.12 1.81 287.90 -31.71 -18.06 70.70

Be 252 - 282p P Mamn -1.95 1.53  54.74  376.31  -178.88  81.03

Na 3s - 3p Mann 4,02 7.66 682.04 1412.1 -434.24 441.53
TABLE B-III

Z COEFFICIENT COMPARISON

Sequence B1 B2 Screening

Constant

Kim Blaha Mann Kim Blaha Mann
Li 2s - 2p -.12 .238 1.81 1.498 1.679
Be 252 - 2s2p P -1.95 \ 1.525 2.28
Na 3s - 3p 5.48  4.02 7.69 8.69  7.66 7.99
Tk
(4.73)

*
Data only goes to X = 16., not far enough to establish asymptotic behavior.

Comparison with Blaha when using approximately same range of elements.
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Fig. B5. Sodium isoelectronic sequence (3s - 3p) of Blaha and Davis data from
Ca to Mo.
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214




Fig. B7.

Fig. B8.

NORMALIZED RATIO

T LR SR S B S B {

2+ ]
J. B. MANN
1 1 Lot ot o1y ) SR N S T W |
10 Y 10 10
X

2

Collision strength ratios of J. B. Mann for the Lithium sequence of

Fig. Bl.

NORMALIZED RATIO

Collision strength ratios of Y.K. Kim for the Lithium sequence of

Fig. B2.

1.

2 T T T T T T T T T T
Y. K. KIM
0=y s et
.8¢ -
6t |
4l 1. ¢ ]
2. N
3.0
4. 11
2t 5 FE 1
6. MO
O 1 1 1 £ to1 a1 L1 1 11
10 0 10 10
X

2

215




NORMALIZED RATIO

J. B. MANN

OO 1 1 [ N e | 1 1 [ N e
10 Y 1o | 0 2

X

Fig. B9. Collision strength ratios of J. B. Mann for the Beryllium sequence of
Fig. B3.

].~2 T T T T T T 777 T T T 1 T 77

NORMALIZED RATIO

OO 1 1 111 a1 1 1 1111
10 g 10 1 10 2

Fig. B10. Collision strength ratios of J. B. Mann for the Sodium sequence of
216 Fig. B4,



2
lo 9 L T
SEQ X
1.LL 1
2.L1 100
I.NA 1
1 4 .NA 100
x 10 o g
- S 4
2
&
e
(%]
&
@
3 0
310 ¢ .
bl o ]
]
-1
10
10 10 ! 10 2
ION. STAGE
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ference in X dependence at threshold and high energy.
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