Excitation Ceilision Strengths, Cross Sections and Rate Coefficients
for OV, SiX{, FeXXIIE, MoXXXiX by Eiectron Impact
{152252-1522s2p-1s*2p? Transitiens)

U. 1. Safroneva, T. Kato, K. Masai, L. A. Vainshtein
and A. S. Shlyapzeva

(Received — Nov. 19, 1990)

NIFS-DATA-S Drep. 1690

RESEARCH REPORT
__NIFS-DATA Series

This report was prepared as a preprint of compilation of evaluated atomic, molec-
vlar, plasma-wall interaction, or nuclear data for fusion research, performed as a collabo-
ration research of the Data and Planning Center, the National Institute for Fusion
Science (NIFS) of Japan. This document is intended for future publication in a jourmnal or
data book after some rearrangements of its contents.

Inquiries about copyright and reproduction should be addressed to the Research
Information Center, National Institute for Fusion Science, Nagoya 464-01, Japan.

NAGOYA, JAPAN




EXCITATION COLLISION STRENGTHS, CROSS SECTIONS AND RATE
COEFFICIENTS
FOR QV, SiXl, FeXXlil, MoXXXIX BY ELECTRON iMPACT
(1s2252-152252p-1522p2 TRANSITIONS)

U.l. Safronoval), T. Kato and K. Masai
National Institute for Fusion Science, Nagoya 464-01, Japan

L.A. Vainshtein

Lebedev Physical Institute, Academy of Sciences of the USSR, Moscow,
117924, USSR

A.S. Shiyapzeva
Institute of Spectroscopy, Academy of Sciences of the USSR, Troitsk,
Moscow region, 142092, USSR

1) Parmanent address:
Institute of Spectroscopy, Academy of Sciences of the USSR,
Troitsk, 142092, USSR

Key words :
excitation by electron impact, cross section, rate coefficient,
Be-like ions, relativistic effect



Abstract

Excitation coliision strengths, cross sections and rate coefficients by
electron impact are calculated for the transitions among the 1s22s2, 1s22p2,
1522s2p levels of Be-like system of OV, SiXI, FeXXIll and MoXXXIX ions by
Coulomb-Born approximation with exchange including relativistic effect and
configuration interactions. The theoretical method for calculation is
described and the results are compared with the previous calculations.
Numerical data and comparison are presented in Tables as well as in
Figures. Two kinds of fitting formulae for cross sections and rate
coefficients are discussed.
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1. Introduction

Cross sections, collision strengths, rate coefficients for excitations
of highly charged ions by electron impact are necessary for the study of high
temperature plasmas such as those of interest in astrophysics and fusion
research. For iocns with very high Z, relativistic effects play a very
important role. Relativistic effects in excitation of ions arise from two
sources: target atom wave functions and the interaction of the incident and
bound electrons in the target ion. The former is more important.

In any case we can divide the calculation problem in excitation of ions
into two paris. The collision problem itself, in which the fundamental role
is played by electrostatic interaction of the external electron with the
target ion. This problem can be solved without relativistic effects.
Although, in principle, relativistic effects can affect even the interaction
of an external electron with target ion, their influence on the overall cross
section at the medium energies is small and will not be considered here.
The role of these effects will be more significant in differential cross
sections, polarized radiation and other cases.

In this ariicle we consider the influence of relativistic effects and
configuration interactions for Be-like atomic system (1s22s2, 1522p2,
1s22s2p) on the coliision strengths, the excitation cross sections and the
rate coefficients. For the collision probiem we used the Coulomb-Born
approximation with exchange in the orthogonalized function variant.

Many of the data for collision strengths (Q), excitation cross sections
(o) and rate coefficients (R) were obtained in Ref.1 in fitling forms. For
comparison with our data we calculated Q, ¢, R using fitting parameters
from this article for ions with Z=8, 14, 26, 42, which are the elements
frequently applied to the experimental study. Aiso, we compared our resulis
with data by R-matrix method from Ref.2, 3 for ions of Z=8, 14.

2. General Formula

The calculation technique is significantly simplified if we make two
assumptions:
1. the initial wave functions of atomic system are constructed from one-
electron functions,
2. in the collision problem only channels with one type of transition of the
atomic (optical) eleciron are considered simultaneously (for example, the



interactions of the s2-sp and p2-sp channels are considered, yet the
interactions of the p2-pd and p2-ps channels are not).
With these approximations the excitation cross section o for the transition
between two levels a'J-aJ can be expressed in a form#4

o (aT —aJ)=ZA;cG;c+ZA:cG; )
x x (1)

where,

G, =G (n'l - nf) = 6¢ - 6L and o = 6, (n']' - nl) = 6% (2)

are the one-electron cross sections. o includes the direct 6,9 and the
interference o,/ parts, and o.© is the exchange part. The values of x are
from the interval |ip-Ii| : lo+#1. In the first summation of Eq.(1) x is
multiplicity of direct and interference parts and takes the values of the
same parity, whereas in the second sum k takes values of any parity.

In Eq.(1) the dependences of the atomic parameters are concentrated in
the factors A'cand A".. We shall introduce the coefficients of intermediate
coupling scheme C,(a, a,) where aJ denotes the mixed state and a,J is the
initial base state in the LS coupling scheme. (We shall discuss all these
questions in the next paragraph).

Then A'cand A" are presented as follows

Ap @7, aly =1

7o | 2 Co(@.a2) bu(az J', a1 J) Cufar, )2,

a2 (3)

and

Y Cyfa',az) by (a2 J', a1 J) Cyfay, a)|2. @

Ay @T, al) = iA; @T, al) + 2J‘1+1 Y
v

Here coefficients b, and by, depend on the angular-momentum quantum
numbers of the states ad, a'J. For any states a, a’ in LS coupling scheme we
have,

b (az)z, aldD =(CD"5 B3 (S1, SHY @H+ DL+ 1) (5:7(1 g-lzizl}

(5)

by @oF2, a71) = (-2 B" V@I + 1) @+ D @v + D32 { x Ty "} { v 12 1}

SilaLlif 182811, (6)




The coefficients B and B"depend on the type of ay-ai transition. For the
transition without changing of the atomic core C, as = CnololoS», a =
Cny/1L41S¢ and C = ColoCyq, so that we have (7)

— (_17\Le x L1,
B=(-DoV@L + D@Lz + D {Loh 11}

"_ =1Y5,-8.,+1/2 1 Sl S2
B =B D%S 2 @S T DES D [ L B 5 )

3. Energy Levels and Mixing Coefficients
The energy matrix is taken as a sum of four paris®:

E (aL8J, aL'SY) = (EN + ER + EM) &(LS, L'S") + ES (10)

where EN is the nonrelativistic part, ER is the relativistic shift of term, ES
is the relativistic splitting which includes spin-orbital and spin-spin
interactions. The values of ER and ES are calculated in the frame of the
Breit operator’. The value EL includes Lamb-shift and the highest order
relativistic corrections. The 1/Z perturbation theory was used for
calculation every part in EQ.(10). The result of these calculations can be
written in a form:

EN =3 (a, a)EgZ2 + EsZ + E; + Ba/Z (11)
2 '
ER =& [¥a, 2)Ej Z* + E{ 2] (12)
ES = aTz [e0QiZ* + 5173 + EQIZ? + £5QZ°] (13)
L_4 .,373 47 o
E 3na 72 A*Z2° D, o =137.036 (14)

_nas JL ST
Q=D {S'L‘k (15)



In egs.(11)-(13) Ex and & (k = 0, 1, 2) are independent of Z but the
parameters A and D in eq.{14) depend on Z. These coefficients were
discussed in Ref.7.

For obtaining more precise theoretical resuit for energy it is better to
add new coefficients, Expa2Z2, Exza2Z----, to ER and ESin egs.(12) and (13).
For calculation of Ezp, Exz coefficients screening approximation® is useful.
Thus we can rewrite ER in a form:

ER=%" (Z-0%)3[8(a, a)ZER+RY, (16)

2 t
where ©*=E{/3 Ej | and thus we add T3 #) Bg X [3 (%22 - (P 2] 1o R

in Eq.(12). This additional term of screening approximation gives better
agreement with experimental data for energy. By the same manner we
rewrite ES:

ES =& Z-09[ZeoQu+e Qi+e7Qa], (17)

where ©°=-&/3g.

Now we return to Eq.(10). After calculations of all the elements of the enel
a’l’'S'J’), we have to diagonalize it. We include quasidegenerate
configurations (252 + 2p2) in the first order perturbation theory (E;) and all
other configurations (together with continuous ones) in the second and the
third orders (Ep, E3).

After diagnonalizing the energy matrix , we obtain Cy(alS, a’'L’S’),
which are the coefficients for intermediate coupling scheme, and the energy
eigen-values Ey(alS). We used the same alLS- designations as before
diagonalization (Since the mixing of configurations and the relativistic
effects are not sometimes so significant, it is convenient to use alLS-
designations).

Results of our calculations for Be-like ions are given in Tables. We
use the designations for levels after Ref.8 : letters for designations of
configurations are the following; E - 1s22s2, F - 1s22p2, C - 1s22s2p,

S - 1s22s and the numbers for levels : (2S+1)(2L+1)(2J+1). Table 1 gives
ionization potential for 1s2212rL.SJ levels. These data are used in ATOM
program. For calculation of the excitation cross sections for 1s22p2 state
the ionization energy of 2p electron (1s22p2- 1s22p) is to be known. For
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this case we add in Table 1 transition energy for 1s22p - 1s22s and use the
following letters for configurations: P - 1s22p, S - 1s522s.

In order to demonstrate the accuracy of data in Table 1', we compare
them with Edlen's experimental data® which are thought to be very reliable.
Table 1’ gives energy difference (cm-1) between our data and those of Ref.S.
We can see that differences are 10 - 500 cm-! or less than 0.1% for ions
with Z = 6 - 28.

Iintermediate coupling coefficients are given in Table 2. We have three
matrix: J = 0 (252 1S + 2p23P + 2p218), J = 2 (2p23P + 2p21D), J = 1 (2s2p 1P
+ 2s2p 3P). We obtain three blocks of the elements as,

J=0 ¥(i)=C (i, 1) ¥ (2s21S) + C (i, 2) ¥ (2p2 3P) + C (i, 3) ¥ (2p21S)
J=2 ¥k =C (k, 4) ¥ (2p23P) + C (k, 5) ¥ (2p2 D) (18)
J=1 %) =C (,6)¥(2s2p 'P) + C (I, 7) ¥ (252p 3P)

Table 2 gives the coefficients C(m, n) for Z = 6 - 54. We can see the
influence of relativistic effects on C(m, n). The nondiagonal coefficients
C{4, 5) and C(6, 7) [C(4, B} = -C(5, 4), C(8, 7) = C(7, 6)] increase very rapidly
with increasing Z, especially C{4, 5) coefficient. For Z = 35 the value of
nondiagonal coefficient is equal to that of diagonal coefficient (C(4, 5) =
C(4, 4)). In such case of Z = 35 and 36 it takes place the crossing of levels
3P, and 'D,. But if we want to have the smooth curve for atomic
characteristics we must change name of levels (3P and 'D3). About mixing
of configurations (C(1, 3) and C(3, 1) coefficients) we can find from Table 2
that the values of C(1, 3) and C(3, 1) decrease with increasing Z.

Relativistic effects suppress the part of interaction between quasi
degenerate configurations.

4. Account for Relativistic Corrections and Configuration Interaction for
Be-Like lons

In this paper we consider the cross sections of dipole transitions

{Ax = 1} among 2s2, 2s2p, 2p? states of Be-like ions. This corresponds to
the one-electron transition 2s-2p. In this particular case b, and b,y are

given from Egs.(5) and (6) :



by(2s2 's, - 2s2p 1p,) = -by{2s2p TP, - 28218} =— 2 3(x, 1)

b (252p,L,S1J2 - 2p2L1S1J1) =8 (x, 1) & (L, 1) (-1hLrt { ol 1{2) (21 +1) (232+1)
1 1

biv(252p 3P - 25218g) =d(k, 1) d(v, 1) (-1)%2+1 (21,+1)/6

(19)

(20)

(21)

biv (225128235 - 2p2L1S$111) = 8 (x, 1) 3 (L,1) V(2I1+1)} (2T2+1) (2v+1) x

thvifvi1)f 1515 - 13Li+l
(2S‘+1)(252+1)(2L‘+1)‘31 1 L1}{5231 1 ,{1 11 } 1) (22)
222

We used these coefficients for the calculations of A" and A” in Eqs.(3) and
(4). All intermediate coupling coefficients - Cy(a’, a) are given on Table 2.

Resuits of calculations for Z = 6 - 54 are given in Table 3. We used
the same designations for levels as before. Table 3 includes atomic data for
all transitions among 2s2- 2s2p - 2p2 for Z = 6 - 57. The values of A’, A”
coefficients are given in the two last columns. The other three columns we
give also wavelengths in Angstrom, transition probabilities in units 1013 g1
and oscillator strengths. For all the possible 24 transitions among 2s2 -
2s2p - 2p2 levels, the value of A” is not zero. For transitions with AJ = 0
and 2 the value of A’ is zero. (there are 8 transitions for this type). The
values of the transition probabilities and the oscillator strengths for AJ = 0
and 2 are also zero (A and F in Table 3).

The influence of relativistic effects on A’ and A” is shown in Fig.1a
and 1b. We choose the transitions with different behaviors of A’ and A”
from Z. For the transitions with levels 2p2 3P, and 'D,, the relativistic
effects are important. We can see the large variations for these
transitions. But influence of configuration mixing is not so important for
A” for 2s2p 3P, - 252 1S, and A’ for 2p2 3P, - 2s2p 3P4.

5. Excitation Cross Sections

The excitation cross section of the a'J’ - ad transition is determined
by Eq.(1). One-electron transition cross sections are calculated in Coulomb-
Born approximation with exchange. In contrast fo the factors A’ and A", in
calculating o, we did not use 1/Z perturbation theory, since the zero
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approximation is not sufficient and the estimate of the first approximation
is connected with serious difficulties. Instead we used semiempirical
atomic functions P,; (rle;), that is the solution of the radial equation in the
effective central field of the target for a given energy which is taken from
MZ program (Table 1 in our case). The external electron is described by the
Coulomb function F_[r) in the field - (Z - N)/r, where N is the number of
electrons in the atom. To find the amplitude of the exchange excitations,
orthogonalized functions are used

Gel = Fel - < Fel | Pat > Pnl, Ger = Fe? - < Fet 1 Por > Por (23)

See Ref.4 for more detail. Using the different method tc determine A and °,

is not correct but this model gives the better result in our opinion.
The calculation was carried out using the ATOM program.

The one-electron cross sections ¢'x and ¢"care obtained using
parameter Zs=Z - N + 1, energies Ep and E; of the initial and final states and
effective central field . In order to calculate the one-electron (2s-2p)
transition cross sections we use different energies for different
transitions.

The collisicnal excitation rates were calculated from excitation cross
sections assuming a Maxwellian distribution of electrons. The results of
our calculations are given in Tables 4, 5 and 6 and Fig.2 for ions OV, SiXl,
FeXXill, MoXXXIX.

6. Coliision Strengths and Excitation Cross Sections for OV and SiXi

Since our method includes relativistic mixing coefficients, it can be
applied better for ions with high Z element. But we compared our results
with data by Belfast group in Ref.2 and 3 where nonrelativistic R-matrix
method was used. In this section we discuss OV for which relativistic
effects are very small. Our method is simpler than R-matrix method.

Comparison is shown in Fig.2 for collision strength (Q) and in Fig.3 for
cross section (o) with the data of Ref.2, 3 and 11. In Ref.2 the calculations
at low energies (E< 57.8 eV) are given, whereas ihe energy is 59.8 - 163.2
eV in Ref.3. Our calculation gives data for wide energies from AE+0.2125 to
AE+3482 eV intervals. For optical allowed transitions Eq.(1), (2) contained
direct, interference (c’) and exchange (¢”) terms. In this case Q is constant
or slowly increasing at large energy. On the other hand transitions Ad = 2



and J = 0-0 are purely exchanged (¢’=0) and Q are decreased with increasing
of energy. In general case including of relativistic effects the behavior of Q
can be complicated.

Generally, the collision strengths for the optically allowed
transitions agree well each other. But for 2s2p'P-2p2 1D and 2s2p! P-2p2 18,
the discrepancies of 30% and 50% are found, respectively. For the optically
forbidden 2s2p 3Pg - 2p2 3P, transition, the difference is about 50%. For
spin exchange transitions of 2s2p 3P - 2p2 'S and 2s2p 1P - 2p2 3P, the
disagreement is about factor of 2. Especially for 2s2 1S - 2s2p 3P and
2s2p1P - 2p2 3P, the resonance contributions by Refs.2 and 3 are large at
low energies.

The ratio ¢"/o’ decreases with energy as E-2 Therefore A”c” can
became smaller than A’c’ if A’ is not too small. An example for SiXl A’ is
610-4 and relativistic mixture of the direct term to 2s2 1S-2s2p 3P
transition is important in the keV region.

7. Comparison of Two Calculations for High Z lons

The comparison of our resuits with those from Ref.1. is given in
Tables 4-6. We calculated the cross sections (o) and the rate coefficient
(R=<Vo>) with the use of the fitting parameters in Ref.1. It is mentioned in
Ref. 1 that the more correct data for energy give the better results. Then
our transition energies were used instead of theirs. Table 7 shows the
comparison of our data with those in Ref.1 for the transition energies AE for
24 transitions of four ions (z = 14, 26, 42, 54) in unit E/Z2 Ryd. The large
differences for low Z elements are found. As shown in Table 1’, our results
for energy of Be-like ions is in a good agreement with experimental results.

Tables 4a - 6a give the comparison for o for the energies E =
(AEZ2+uZ% ) x 13.6 (eV) where u takes the value from 6.25 x 10-4 to 10.24
and AE in Z2Ry units. This expression is useful since it is possible to
compare the values for different ions. We also use the similar expression
for the temperature T; T(eV) = 13.6 72,/ with B = 0.25 - 128. It is found
the large differences for 2s2 1S, - 2s2p 3P, transition as show in Fig.4. For
SiXl ions, this discrepancy (70%) is related to the relativistic effects since
the difference is large at high energies. The differences of 50% and 80% for
Fe XXl and Mo XXXIX at low energies might be due to the error of fitting
parameters in Ref.1.




In conclusion we can say that agreement of two results is rather good
for c and R. The agreement is worse for the case with small values of &.
Sometimes the discrepancy changes in the different energy interval. This
difference in some cases may be explained by the fiiting formula in Ref.1.
We give direct calculations for various E, since fitling formula is not
always good for wide energy intervals.

8. Fitting Formula

There are different suggestions for fitting formula. In Ref.1 the
foliowing formula for ¢ is given

2
o@T - al) = i corSL 215 728 Ine
7272 OT+1) eAE | 2¥E (a+g)? 3 (24)

where a, c,, ¢y, Cp, and Z2S are the fitling parameters, Zes = Z - 2 for Be-like
ions. Transition energies AE are in units Z2Ry (see Table 7). We used our
data AE listed in the column b in Table 7 for the calculations of ¢ which are
given in Tables 4a - 6a. The impact electron energy in threshold units e is
eZ2AE = E. The fitting parameters in Ref.1 have very complicated dependence
on Z and this dependence is different for each parameter. In Ref.5 ancther
fitting formula was suggested using the parameters with the smooth Z-
dependence.

2 1 11
o@aT -a) = — A ___ A1 ¢ uZta? 1 A 42 +A" —C (u0.4)2
Zé@r+1) 1 u+Aec; vlraltbu u+Agcy (25)

where AeZ% = AEZ? and AE are given in Table 7(b). There are four fitting
parameters: ¢’, ¢4, ¢", c,. The values of a, b and f are equal

a=-At InAe, b =0.04 a3/ (Ae)2, f= egeq/ Ae (26)

where £, and g; are energies of the initial and final states (Table 1). They
are in units Z% Ry.

The formula (25) loocks more complicated than the formula (24), but all
fitting parameters have weak dependence on Z (10% for all kind transitions
for an ion and 10% - 20% for Z = 12 and Z = 26). This is rather convenient

for estimation of o for another ions. Relativistic and correlation effects
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are included in the A’ and A” parameters in Eq.(25), and Z-dependence of
these parameters is shown in Fig.1.
For excitation rate coefficient we have from Ref.1

R@T -a)) = A 1 coe V42 Z2SE(y) + ye¥ [c1Ej(ay+y) + 2 Ep(ay+y)]
* 22 QT AT l 377 o a+ ! (27)

where y = ZZAE/KT, E,(X) are exponential integrals, and Ag = na% 8 /xm. The
fitting parameters c,, ¢y, Co, a, Z% are the same as for ¢ in Eq.(24). We used
these parameters and the values of AE in Table 7 for the calculations R by
Eq.(27) and numerical values are given in Tables 4b - 6b.

In Ref.5 the other fitting formula was suggested for R

R@J-a)) = —10° _gpae yF A 112f2f"
@T-a) = o 1B B+ 1n287B b 2, As)

(28)

where B = Z% (Ry)/T and A1, A2 x’ and «” are the fitting parameters.

They change within 10 - 20% for different transitions and ions with Z =

26. It is necessary to say that the exponents in Eqs.(28) and (27) (the first
one) are the same, since PAe =y. Both fitting formula can give R within 1 -
3% in the best, but sometimes approximation formula do not work very well
for all interval of energy (f‘or o)} and temperature (for R) and in this case
difference would be larger.

Fitiing formulae (25) and (28) are divided in two parts according to ¢’
and ¢” in Eq.(1). They are direct and exchange parts.

Since A’ and A” are the same order for AS=0, the exchange part (c”)
can be neglected. In the case of AS#0, A’ is small and exchange part prevails
for low Z, whereas A’ increases and A'c’ became comparable with A”c” for
high Z .
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29 2000.4479 18908520 1878,1593
3¢ Z138.3923 2040. 0869 2024.8687
31 2314.7739 2195.1814 2177.107¢
37 24B0.1282 2356.7131 ¥334.5948
33 2651.9912 28732192 2498.2797
34 2829.9G23 2696.2397 2667, 119
35 3013.3004 2875.3108 2841.3484

35 3204.0293 3080.47B¢ 3021.3813
57 3408,3291 32517805 3267.1a76
38 J602.8489 3449.2649 3396.3298
3% J811.6333 3452.9739 3593.0759
&) 4025.732% IB51.9573 3797.4155
41 4724B.1946 4079.2016 4003.3494
42 #476,0737 4301.9370 4218.8895
43 4710.5768 4531.0381 4438.40420
44 4951, 3066 4786.5142 A6EZ.BIEG
43 SI%8.7739 S008.7296 $893.24%9

4p D452.8887 2757.4351 G139.2480

F 33

-5 242

24,0547
44,9287
70.4858
101.3548
138. 1676
1894.1447
127.6564
286,838
3334079
44z, 9816

472.3413
47,1570
b27. 4299
713.1624
B4, 3594
L, 0279
1003, 1758
1319, 8108
1223, 9354
13826078

1464, 7740
i3%6.8733
1731. 7053
i872.476%
2638,794%
170,668
2376. 0834
91,5679
26356152
28337310

5. 1228
3144, 2488
3378.3931
33174441
3711, 8347
3916.3187
§114,0739
4322.5405
4333.8432
47135835

49755788

280607
46118
&8. 7008
39,3033
135. 4459
176.9984
228,0735
27h. 6247
334, 6444
394, 1317

LI
41,4604
621.2838
766,529
797, 1844
§93,231%
FH4.5299
141.36833
Z13.4386
33,8345

i
iz
133
1453, 4871
1381. 3839
1718,5182
iB32. 8501
19%5. 3828
2145,672
22989019
2357.8474
ZbZ1.8840
2790.9839

114218
31964925
3389.34%1
33835.9%74
3788.(433
I795.5958
4708.%054
4477, 87358
4537, 3403
4882, 4748

Cts BELT
3118, 2363

Humaers
F it
-3 3i7
20,3766 28,3813
33,9631 49.4308
43,6878 T6.G0B4
92,7282 108.1019
127,703 183.7041
168.3049 188,8192
2146284 237,419
204,222 2915761
325, 7945 35172744
3858329 418.3907
4338317 487.0783
$27.2826 963.297
606,1772  B45.G373
6%, 503%  F3R.IITH
78,2318 873.1347
23,54

~L1 SR
wend el
[<]]
.
Jon
o
=n
p

LT 1877.8175
1.8530 1134.8748
151 17518977

By 1372.47748

- 5]
e esonn
.
x 2]
(=23
T
[= 4

[ S WO S
[ =]
Ll
)

14216460 1498,8211
1355, 8413 1430.3296
1691, 2980 1767, 5042
1876.9%60 1914.4334
1971.8710 2585743
2119.9760 2212.8701
225 M6T 237,444
Z431.5835 Z337.45006
2373. U518 Z70B.3443
2763.0874 2884.5594

2937.1635 30n4.5R38
51157520 3254, 1089
I2599.3108 1447.2268
34878737 3443.9535
I401.2422 3B5G,2927
J875.3337 40e0,2488
S0872. 8635 $773.8380

42903, 3977 3457.0513 44

=y LT o2

45303, 789 4723.5057
4720, 4997 5996, 4143

4947787 5

154,580
47 5713.7144 5512.793% 5370.9248 3203.8638 3357.6836 5149.006F S4I8.4097
433, 7920 3406, 7eeh 34008173 36B7.9174
A7 8235.7388 043.72%0 D871.2401 S47Z.7681 3859.5146 Go%6.6543 5943.104% 4182.5043
0 6337.1167 £319.4341 4179.9023 5913.2417 6117,9365 3676.7874 AZ03.9B1% E4L7.0700
31 6B25.4614 GHOZ,. U584 5394.2302 515R.45a7 4302.0394 6171.7461 £4TR.5A7T £740.4092
32 T120,8647 6891,6743 6654.2650 B408.4A07 651,830 A370.6901 6742.85%4 To41.E881
33 7423.4077 71BB.3574 £939.9834 6662.5991 £927.3301 £474.75H 70290.8779
34 TI33. 1728 74911846 T2Z1.4111 &971,0127 7208.5347 4B67,0859 7306.429% 74T, 0645

4F 3981.3134 3774.8701 5018.2559

— 12—

ii7.111
138, G600
204.5334
25,3484
304,0953
Jo7. 15983
433,851

306, 1488
J83.9435
A7, 380:
736,430
#a1.1567
M1.524
1557, 2748
116%.5470
{2B6.8G7:

1410.0386

1339, 0472
1873.8610
1814, 5071
{961, 0170
2771.7332
24360474
2605,33%
782, 6477
2950, 8485

5153, 5842
3348, 2639
3549.1382

3756.2629

3369, 6833

318%.3478
8215, 5087

3a44.

91,9361

=wan Trwn

1585, 530

[17.0838

-

1%6.8131
200.44602
230.4294
305.9272
I6b. 9610

433, 5402

05,4751
383.3777
&bé. 550F
735, 5397
dal, 343
¥oi 1312

ianTE A

1284, 4979

1447, 35328 1]

1333.9540
14676, 3306
1Big. 313
1954, 5332
Zi0B. 4358
2256, 2280
2425.9744
2355, 7056
775,882

2937, 2838

3145.2148
33392998 33%

bt L A
8186, 7558
Ha45, 8172
B3 4717
L
7338,.3633

.
Thit . o5%8

333518 B
N7 7
B3.6371 8
1.0 9

135.9093 19
09,2943 1
2501764 1
3059560 13
366.4339 14
4328114 i3

334, 6708 15
320726 1
464, 9553

-

Fm
Painie

[
s
~ o el

EX1
Hin
K
"
fel ke
E'w [
n o~
i e

b .j,
N
=
P
o
T fay KX
Nt S| ]
L) R
)

«
LN
L]
[ I
e
[
(]

T S
[y
A

n Cod ) s

-
b B

d LI
R I O B N R Ty

wEr oy b3
-
e
1
r
[= 4B as
Fo
nt

o
Tad
-}

i32h.6472 25
1659.2378 7
7913715 38
1941.0542 29
66,2905 0
22350862 3

.....

[
&
[}
"
&
()]
Lo
o]

red
)

Rt
L

2371.3789
2787 HEEE 3
2919. 9807

fof
E

=Ly

ot

»

e

i .

bed

[t

e hed
== BRSO

.ﬁ
w1
S
ned L
hﬂ'.

REFL

»
i
ey

in
o,
-
Frll

ed P

B ;
987.4553 49
£731,418F 38
6114.8%75 51

-y

nfF7, j0a¢ 37

$555.7749 54



ot P LI = ol e A [ ] Ty} ke Py RYe oan o wed L L ] - P o L ] wy . [l =0
oA S “.n..... et a—t v pet At gy D ﬂ.." ol ey B _"m“ 3] ux.um. 2 .......11....... e B ) "ﬁ P -..\Iw [os] w.w (Zrd
[l [ I e N L v I I Bt . N e WEX A el Ga ame LD Ay vt Py o£D e (D e LG L A e I £d g = el
g4 R g e e b B e B2 RS 2R EBoslibn Heafe
I L] my W ey A I I T LA o T F I R It B - T St T B e T wer CEd w4 Db B ved W) ol EXA P EFe g CED
rd P I I e I~ I Sy S I S o= TR I T - S R L PR v I T oI L R T T B ] [t R L R -]
i L e R Do ) D oo o e a e - N . L R R 2o e
4 n el g ey T e g W = 4 e e i . -
- el e g mim i EE SRS BFRIIFTEES RD I e
[ Lo VEl pay B3] oW LR SN o gy e e B [ e I e B> S e B L (0 - . y )
g et £re b m...u i pen L Lm.._ g pe. S wfl} e .~..l e ."“ L . T T e P ¥ ] _‘_uv.. Ao O ) m_..u Wl Gl «......,.. ] “..... [0
P ®d I+ ol I = B LU = B ) B BT T e s T o BT R v T o ] e I i B~ Al e B =T & Y g CF- g1 RE
i wr S gy TN [3m v g s o OF PE S SR = TR L The B VAT« v B O bR P e R U . il i, T =
‘.,".. [ Hu . " .._.n.- ..Cn."._ » " ....u_- .....H...... .._....w 'q.i.. ..r..,m._ - _m_. .._....m ..r-_ -..- 0 » -..w...u ._,..m
9 -0« 5 LB | ) o e At 150 | 4ot [l g e (el G BT amd T e v [+ g i !
- A SR e PO i B O o s ey i BT R R Gl v Y b
R P e
™ T r n “ r~ o o i
o ] o T amme aed paed B [T ] - foon T sl LG w2 ] gy A=t pew) B I [
bt T P W ] SRNBEAESDNLEE BEES

— 13-

&7
33
F3.9380 M4

81.7957 48
Ba.aehZ 49

i

H
~

5
i

1464 43

1

53,06kt 8
if.4

7%, 609
8E.3312 32
F.837% 32
93,182

i

3
3
i

i
F4

« 303
9,562
395.2768

3

2274950

234, 1644
35,5044

280,864

18
i
343,320

ge o

£
4
a7
43
59
52
54




Tabls 1'. Comparison thzorstical E{FT) and expzrim=ntal E_:p datz

for =nasrgy Bz-1iks 1ons: { E{(PT)-E s Y in c:m_1
exXp

232p 2p2p

¢ *5;""5;""5;"""{_ """"""" 3. 3. 3. 1 1
© 1 2 Fi Po Pi F2 D‘ So

6 4 7 17 222 -8§2 -7€ -6 -101 82
7 -8 -1 13 -2 -12 -5 -1 -2 -4
8 g 20 43 -79 3 48 S4 75 13
8 37 45 ed -39 15 a1 83 135 59
10 87 82 125 -82 108 130 &0 i8gs 111
11 Sg& 114 180 -68 138 143 177 230 165
iz 126 142 217 -35 182 185 213 271 218
i3 153 180 2865 2 180 222 2486 30¢ 2%2
14 180 210 312 43 ig83 244 278 337 322
15 201 2386 357 84 188 250 300 363 368
i85 220 262 401 124 194 271 316 34 408
17 236 284 5452 150 178 274 321 £02 441
18 250 301 481 184 148 285 309 415 £69
18 258 312 515 220 i02 244 279 £23 483
20 2864 217 548 240 38 210 220 §22 4386
21 2861 213 S17 251 -47 158 i55 407 489
2 253 301 585 248 -152 87 70 387 433

23 23¢ 279 585 234 -279 -5 ~21 291 368
24 217 249 534 204 -425 -119 -102 i5& 269
25 188 208 583 157 ~-592 -258 -154 -67 i30
28 154 158 584 80 -285 423 -151 -397 -61
27 110 g8 532 -3 -851 -612 i4 -382 -31&
28 64 3 482 -124 -1138 -821 101 -1486 -5633
29 H -31 &4 1 -212 -1323 -1088 388 -2293 -13434
30 45 -97 375 —§54 -1498 ~-1337 g4 -3311 -1532
31 -{10  -163 363 -693 -1716 -1i1634 i389 -4552 -21t4t
32 -1880 -218 218 -977 -1782 —-1851 2088 -GO0&E -2868
33 -1386 -263 122 -1310 -188G8 -2283 30615 -~7785 -312¢6
34 -253 -289 21 -1684 -1820 -2540 414y -8811 -41i03
35 -307 -385 -88 -2131 -18501 -3002 S5J1 -12132 -5841
36 -418 -281 -211 -2850 -i813 -337% 71t3 -14788 -7155

— 14—




Table 2.

6
.961227
.000148
.275758
.000000
.000000
.600000
.0G0000C
7
.964218
.000282
.265108
.000000
.000000
.0000900
.000000
2=8
0.966161
0.000479
0.257938
06.000000
.000000
0.0000600
0.000600
Z= 9
0.267548
0.000750
0.252685
0.000000
0.000000
0.000000
0.000000
2=10
0.968613
0.001107
0.248572
£.000000
0.000000
0.000000
0.0006000
Z2=11
0.669479
0.001560
0.245168
0.0600000
0.0006000
0.600000
0.000000
Z=12
0.870221
0.002118
0.242214
0.0000600
0.000C00
0.000000
0.000000

]
Il

OOOODOO?OOODOOQ

Mixing coefficients for Be-like ions

252 180 + 2p2 3Pg + 2p2 1Sg, 3P5 + 1Dy (2p2), 1Py + 3Py (2s2p)

-0.000645
0.959598
0.001711
0.000000
0.000000
0.000000
$.000000

-0.001182
0.995994
0.003236
0.000000
0.000000
0.000000
0.0600006

-0.001955
0.999983
0.005465
0.000000
0.000000
0.000000
0.000000

-0.003002
0.299959
0.008526
0.000000
0.000000
0.000000
0.000000

-0.004361
0.998912
0.012542
0.000000
0.000000
0.000000
0.000000

-0.006067
0.899826
0.01762%
0.000000
0.000000
0.000000
0.000000

-0.008147
0.989681
6.023894
0.000000
0.000000
6.0000600
0.000000

11 [
oo o OO OoOO O

QOO OoOOoOoO OO OOTO [ B o Y ]

[y
CcCoOo

|
CoOoOLDOOOO OO

OO O0O

.275757
.001823
. 961226
.000000
.000000
.000000
.000000

.265105
.003434
.964213
.000000
.000000
.000000
.000000

.257832
. 005784
. 966146
. 080000
. 000000
-000000
.000000

.252669
.009008
.967511
.000000
.000000
-000000
.000000

.248536
.013232
. 968532
.000000
.000000
.000000
. 000000

.2450098
.018578
.969320
.0060000
.000000
. 000000
.000000

.24208%
.025155
. 969929
.000000
.000000
.000000
.000000

0.0060000
0.000000
0.000000
0.999988
-0.004942
0.000000
0.000000

0.0600000
0.000000
0.600000
0.908968
-0.008051
0.000000
0.000000

0.0600000
0.000000
0.000000
0.996922
-0.012518
0.000000
0.000000

0.000000
(¢.000000
0.000000
0.999828
-0.018567
0.000000
0.000000

0.000000
0.000000
0.000000
0.899650
-0.026451
0.000000
0.000000

0.000000
0.000000
0.000000
0.999336
-0.036442
0.000000
0.000000

$.000000
0.000000
0.000000
0.998807
-0.048832
0.000000
0.000000

—15—

OOCOoOOoO SoOOoOOOo oo [N R R o ool ool et OO0 OoCOOO OO oOO0o Do OoOOoOO0

OO0 OO

-000000
.000000
.000900
.004942
.999988
.000000
.000000

.000000
.000000
.000000
.008051
.939968
.000000
.000000

.000000
.0000090
.000000
.012518
.890922
.000000
.000000

.000000
.000000
.060000
.01858%7
.959828
.060000
.000000

.000000
.000000
.000000
.026451
.998650
.000000
.000000

.Q00000
.000000
.000000
.036442
.89933¢6
.0000400
.000000

.000000
.000000
.000000
.048832
.998807
.000000
.G0C000

| | | | |
OO Co OO O @O0 DOOOOOO OO OCOOOO OrRrOOoOOoOoOo

COCOoOOOoOo

COOOOo OO

.000000
.000000
.000000
.000000
.000000
.000000
.000948

.000000
.000000
.000000
.000000

000000

.999998
.001816

.300000
.000000
.000000
. 000000
.000000
. 999985
.003096

. 000000
.000000
.060000
.000000
.000000
.999988
.004863

.000000
.000000
.000000
.000000
.000000
.899974
.007183

.000000
.000000
.00c000
.000000

000000

.999948
.010158

.000000
.000000
.000000
.000G00
.000000
.999804
.013828

HOOOoOOO

OCOOoOoOCOOO

(@ N NoNo NN COOOOO0O

[on R oo R o I o Y e e O o COOOoOOO0O0O OO0 OoOoO0O

.000000
.000000
.000000
.000000
.000000
.000948
.000000

.000000
.000000
.000000
.000000
.000000
.001816
.980998

.000000
. 000000
.0000090
.000000
. 000000
.003096
.999995

.0000090
.0000060
.000000
.000000
.000000
.004863
.999988

.000000
.000000

000000

.000000
.000000
.007193
.599974

.000000
.000000
.000000
.000000
.0000600

“

010158

.999943

.00000C0
-000000
.000000
.600000
. 000000
.013828
. 999904



Table 2 {(continued)

z=13
0.970882
0.002789
0.239543
0.000000
0.000000
0.000000
0.000000
Z=14

0.971492
0.003582
0.237045
0.000000
0.000000
0.000000
0.000000
Z=15

0.972072
0.004500
0.234640
0.000000
0.000000
0.000000
0.000000
Z=16

0.972635
0.005549
0.232274
0.0006000
0.0006000
0.000000
0.000000
Z=17

0.973190
0.006732
0.229905
0.000000
0.000000
0.000000
0.000000
Z=18

0.973744
0.008048
0.227506
0.000000
0.000000
0.000000
0.000000
Z=19

0.974300
0.009498
0.225054
0.000000
0.000000
0.000000
0.000000

-0.010626
0.985449
0.031423
0.000000
0.000000
0.0000G0
0.000000

-0.013520
0.9%99096
0.040314
0.000000
0.000000
0.000000
0.000000

-0.016838
0.998577
0.050605
0.000000
0.000000
g.000000
0.000000

-0.020579
0.997843
0.062333
0.000000
0.00G0000
0.000000
0.000000

-0.024732
0.996839
0.075501
0.000000
0.000000
0.000000
0.000000

-0.028273
0.995505
0.080076
0.000000
0.0000060
0.000000
0.000000

-0.034169
0.993781
0.105985
0.000000
0.0060000
0.0060000
0.000000

-0.239324
-0.033060
0.970377
0.000000
0.000000
0.000000
0.000800

~0.236686
-0.042370
0.970662
0.000000
0.000000
0.000000
0.000000

-0.234078
-0.053142
0.970764
0.000000
0.600000
0.000000
0.000000

-0.231427
-0.065407
0.970651
0.000000
0.000000
0.000000
0.000000

-0.228670
-0.079163
0.970280
0.000000
0.000000
0.0000090
0.000000

-0.225758
-0.094370
0.969602
0.00000G
$¢.000000
$¢.000000
0.000000

-0.222647
-0.110951
0.968565
0.000000
0.006000
0.000000
0.000000

0.000000
¢.000000
0.000000
0.997955
-0.063923
0.000000
0.000000

0.000000
0.000000
0.000000
0.996630
-0.082024
0.000000
0.000000

0.000000
0.000000
0.000000
0.994637
-0.103431
0.000000
0.000000

0.000000
0.000000
0.000000
0.891722
-0.128401
0.000000
0.000000

0.000000
0.000000
0.000000
0.987581
-0.157109
0.000000
0.000000

0.000000
0.000000
0.000000
0.981863
-0.189530
0.000000
0.000000

0.000000
0.000000
$6.000000
0.974203
-0.225674
0.000000
0.00606G0

16—

0.000000
-000000
-.000000
.063923
.997955
.00000¢0
.000000

QOO QO

.Q00000
.000000
-0000600
.082024
-986630
. 000000
.0006000

-000000
-000000
-000000
.103431
.994637
.000000
.000000

.000000
.000000
.000000
.128401
.991722
-000000
.0000090

OCOOODOOO OO OoOOO CODOOOO

.000000
.000000
.000000
.157109
.987581
.000000
.000000

.Q00000
.0000060
.000000
.189590
.981863
.0000600
. 0040000

OO0 OQOQO SO0 OO0O

.000000
-000000
.0004¢00
.225674
.974203
.000000
.000000

OO0 O0O

0.000000
0.000000
0.000000
0.0060000
0.000000
0.999833
~0.018267

0.000000
0.000000
0.000000
0.000000
0.000000
0.969723
-0.023533

0.000000
0.000000
0.000000
0.000000
0.000000
0.999559
-0.029680

0.000000
0.000000
0.060000
0.000000
0.000000
0.999325
~0.036750

0.000000
0.000000
0.000000
0.000000
0.000000
0.998997
—0.044779

G.000060
0.000000
0.000000
0.000000
0.000000
0.998552
-0.053787

0.000000
0.000000
0.000000
0.000000
0.000000
0.9973%64
-0.063784

OO Oo QOO OOOO

COQoOOOD QOO QOoO0O OO OoO0o0 OO OO SO0 OOoOO

.000000
-000000
.000000
.200000
.000000
.018267
.9898833

.000000
.000000
-000000
.000000
.000000
.023533
.989723

.300000
.000000
.Qag0a00
.000000
.000000
.029680
. 999559

.300000
.800000
.000000
.000000
.000000
.036750
-999325

.000000
.000000
.000000
.000000
.000000
.044779
.998997

.000000
.000000
.0000a0
.000000
.006000
.053787
.998552

.000000
.000000
-G00000
.000000
.000000
.063784
.997%64




Table 2 (coantinued)

Z=20

0.974862 -0.039373 -0.219304 0.000000 0.000000 0.000000 0.000000C
0.011078 0.991611 -0.128785 0.000000 0.000000 0.000000 0.000000
0.222535 0.123118 0.967119 0.000000 0.000000 0.000000 0.000000
0.000000 0©0.000000 0.000000 0.964268 (.264929 0.000000 0.000000
0.06060000 0.000000 0.000000 -0.264929 0.964268 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.997201 0.074764
0.000000 0.000000 0.0000600 0.000000 0.000000 -0.074764 0$.997201
Z=21

0.975429 -0.044827 -0.215704 0.000000 0©.000000 0.000000 0.000000
0.012784 0.988%48 -0.147711 0.000000 ©.000006 0.000000 0.600000
0.219941 0.141324 0.965222 0.000000 §.00000C 0.000000 0.GC0000
0.GC0000 0.000000 0.006000 0.951835 6.306611 0.000000 0.000000
0.000000 0.000000 0.000000 -0.306611 (.851835 0.000000 0.000000
0.0060000 0.000000 0.006000 0.000000 0©.00000C 0.996234 0.086704
0.060000 0.000000 0.060000 0.000000 ©.000000 -0.086704 0.596234
Z=22

0.976003 -0.050465 -0.211829 0.0006000 0.000000 0.0000G0 0.000000
0.014€10 0.885759 -0.167527 0.000000 ©€.000000 0.000000 0.000000
0.217266 0.160413 0.962841 0.000000 G.00000G 0.000000 0.000000
0.000000 0.000000 0.0060C000 0.936861 (.349703 0.000000 0.000000
0.000000 0.000000 0.000C00 -0.349703 ©$.936861 0.000000 0.000000
0.000000 0.000000 ©0.000000 0.000000 0©.000000 0.995031 0.099564
0.000000 0.000000 0.0CCCO0C 0.000000 0.00000C -0.099564 0.995031
Z=23

0.976582 -0.056215 -0.207673 0.000000 §.00000C 0.000000 0.000000
0.016548 0.982028 -0.188008 0.000000 $.000000 0.000000 0.000000
0.214510 0.18016% 0.959%61 0.000000 ¢©.000000 0.006000 0.000000
0.00000C 0.000000 0.000000 §.919534 0.393009 0.000000 0.000000
0.000000 0.000000 0.000000 -0.393009 0.919534 0.000000 0.000000
0.000000 0.000000 0©.000000 0.000000 ©€.000000 0.9923563 0.113285
0.00060C 0.000000 0.000000 0.000000 0.000000 -0.113285 0.%93563
2=24

0.977164 -0.062001 -0.203240 0.000000 ©.00000G 0.000000 0.000000
0.018589 0.977760 -0.208%03 0.000000 £.00000C 0.C00000 0.000000
0.211672 0.200354 0.956584 0.00000C ©.000000 0.000000 0.000000
0.000000 0.0006000 0.000000 0.900283 ©.435306 0.000000 0.000000
0.000000 0.0006G00 0.000000 -0.435306 ©£.900283 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.991801 0.127791
0.000000 0.000000 0.000000 0.00000C 0.000000 -0.127791 0.99%1801
7Z=25

¢.977747 -0.067748 -0.198545 0.000000 ©.000000 0.000000 0.000000
0.020723 0.972981 -0.229852 0.000000 ¢.000006 0.000000 0.000000
0.208759 0.220720 0.952734 0.000000 0.000006 0.000000 0.000000
0.000000 0.00C0000 O6.000060 G.879713 0.475506 0.C00000 0.000000
0.000000 0.0000600 0.000000 —-0.475506 0.879713 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.989725 0.142986
0.000000 0.008C00 0.000000 ©.000000 ©0.000000 -0.142986 0.989725
Z=26

0.978330 -0.073386 -0.193608 0.000000 0.00000C 0.000000 0.000000
0.022939 0.967740 -0.250803 0.000000 0.000000 0.000000 0.000000
0.205775 0.241625 0.948453 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 O.000000 G.858512 0.512794 0.000000 0.000000
0.000000 0.000000 0.000000 -0.512794 ©.858512 0.000000 0.000000
4.000000 0.0005000 0.000060 0.000000 ©.000000 0.987317 0.158763
¢.000000 0.000000 0.000000 ©.000000 0.000000 -0.158763 0.9%87317
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Table 2.

2=27

0.978910
0.025224
0.202729
0.000000
0.000000
0.000000
0.0006000
2=28

0.979484
0.027567
0.199629
0.000000
0.000000
0.000000
0.000000
Z=29

0.980049
0.029953
0.196485
0.000000
0.006000
0.0060000
G.000000
Z=30

0.980604
0.032370
0.1933487
0.000000
0.000000
0.400000
0.0006000
2=31

0.981146
0.034805
0.1990106
0.000000
.000000
(.000000
0.000000
2=32

0.981674
0.037245
0.186893
0.000000
0.000000
0.00000Q0
0.000000
Z=33

0.982185
0.039679
0.183678
0.600000
0.000000
0.0G0000
0.¢00000

(continued)

QOO0 OO0OO

OO OO OO0 OOCO

| I |
O OO0 OO

SO0 OOD OO OOOoOO 0 DO OOO

.078852
.962102
.261040
.000000
.000000
.000000
.0000¢0

.084091
.956145
.280562
.000000
.000000
.000000
.000000

.089063
.949855
.299423
.000000
.00000Q
.000000
.000000

.093735
.943619
.317486
.000000
.000009
.000000
.006000

.098089
.937222
.334655
.000000
.000000
.000000
-Q00009

.102115
.930841
.350867
.006000
.Q00000
.0Q0000
.000000

.105812
.924545
.366088
.000009
.000000
.000000
.000000

QD OO oo

OO0 OCOoOO COOOOOO0O COCOoOo

!

[
oo OO

OCODOOO0 OO O

.188461
.271520
.943800
.0006000
.000000
-000000
.00000¢

.183140
.2915383
.938847
.000000
.00000Q
.000000
.000000

.177683
.310949
.933670
.000000
.000000
.000000
-000000

172131
.325448
.928351
.0¢00000
.000000
.000000
.000000

.166524
.346993
.922966
.060000
.060000
. 000000
.0000eo

.1608040
-363521
.917586
.0000600
.000000
.000000
. 060000

.155292
.379002
.812273
.800000
.Q00000
.000000
.000000

0.000000
0.000000
0.000000
0.837338
-0.546685
0.0006000
0.000000

0.000000
0.3500000
0.000000
0.816747
-0.576995
0.000000
0.000000

0.0600000
0.000000
0.000000
0.787146
-0.6033787
0.3400000
0.000000

0.000000
0.0000G0
0.000000
0.778795
-0.627278
0.000000
0.4600000

0.000000
$.000000
0.000000
0.761832
-0.647775
0.000000
0.000000

0.000000
0.060000
0.0660000
0.746291
-0.665619
g.000000
0.000000

0.000000
0.000000
0.000000
0.732145
-0.681148
0.400000
$.900000
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.000000
.000000
.000000
.546685
.837338
.G00000
.000000

.000000
.000000
.000000
.576985
.B16747
.000000
.000000

COOOOoO0O OCCOoOQOoOO0O

.000000
.000000
.000000
.603787
.797146
.000000
.Q00000

.000000
.000000
-000000
.627278
. 7178795
.0006000
.000000

.000000
.000000
.000000
.6477175
.761832
.000000
.000000

OO0 OO OO OOO COOOCOoO0O

.000000
.0000600
.000000
.665619
- 746291
.000000
.000000

OO0 OQOO

.000000
.000060
.00G000
0.681148
0.732145
0.000000
0.0600000

[N s ]

0.000000
0.000000
0.000000
0.000000
0.000000
0.984569
-0.1749929

¢.000000
0.000000
0.000000
0.000000
0.000000
0.981480
-0.191563

0.000000
0.000000
0.000000
.000000
0.000000
0.5978061
-0.208319

0.000000
0.000000
0.000000
0.000000
0.000000
0.974328
-0.225132

0.0060600
0.000000
0.000000
0.000000
0.000000
0.970309
—0.241869

0.000000
0.000000
0.000000
0.006000
0.000000
0.966036
-0.258407

0.000000
0.000000
0.000000
0.000000
0.000000
0.961549
-0.274633

0.000000
0.000000
0.000000
0.000000
0.000000
0.174998
0.984569

.00000C0
.000000
. 000000
.000000
. 030000
.181563
. 981480

CoOOOoOo O

.000000
.000000
.000000
.000C000
.00G6000
.208319
.978061

DOoOCCOOoO0O

.000000
.000060
.000000
.0000Q0
.000000
.225132
.974328

.000000
.000000
. 000000
.000000
.000000
.241869
. 970309

OO OO0OOo0O DCOoOOoOoOO

.600000
.00000Q0
.000000
.000000
.000000
.25844G7
.966036

COOCOOOO

.0006000
.000000
.000000
.000000
.000000
.274633
.961549

QOOOo OO




Table 2 (continued)

Z=34

0.982679 -0.109186 -0.149733 0.000000 0.000000 0.000000 0.000000
0.042085 0.918390 -0.393431 0.000000 0.000000 0.000000 0.000000
0.180470 0.380313 0.907079 0.000000 0.000000 0.000000 0.000000
0.000000 G.000000 0.000000 0.719323 0.694676 0.00000C 0.000000
0.000000 0.000000 0.006000 -0.694676 0.719323 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.356890 0.290451
0.000000 ¢©.000000 0.000000 0.000000 0.000000 -0.290451 0.95689%0
Z=35

0.983154 -0.112249 -0.144248 0.000000 0.000000 0.000000 0.000000
0.044484 (.912422 -0.406826 0.000000 0.000000 0.000000 0.000000
0.177281 0.393556 0.902045 0.000000 0.00G6000 0.000000 0.000000
0.000000 ©.000000 0.000000 0.707730 0.706483 0.000000 0.000000
0.000000 0.000000 0.000000 -0.706483 0.707730 0.000000 0.000000
6.000C00 0.000000 0.0060000 0.000000 0.000000 0.952103 0.305777
0.000C00 0.000000 0.000000 0.000000 0.000000 -0.305777 0.952103
2=36

0.983610 -0.115014 -0.138861 0.000000 0©.000000 0.000000 0.000000
0.046834 0.906675 -0.419222 0.000000 ¢.000000 0.000000 0.000000
0.174118 0©.405848 0.8%7201 0.000000 ¢€.000000 0.000000 C£.000000
0.000C00 0.000000 0.000000 0.716817 -0.697262 0.000000 ©.000000
0.000C000 0.000000 0.000000 0.697262 0.716817 0.000000 ©.000000
0.000C00 0.000000 0.000000 0.00000¢ 0.000000 0.947233 (£.320547
0.000000 0.0G00000 0.000000 0©.00000CG 0.000000 -0.320547 0.947233
2=37

0.984047 -0.117498 -0.13358% 0.00000C 0.000000 0.000000 0.000000
0.049138 0.901173 -0.430665 0.000000 0.000000 0.000000 §.000000
0.170989 0.417230 0.89%92570 0.000000 0.000000 0.000000 0.000000
0.0000600 0.000000 0.000000 ©.725887 -0.687814 0.000000 0.0600000
0.000000 C.000000 0.000000 0.687814 (0.725887 0.000000 0.000000
0.000600 0.000000 0.000000 ©.00000G 0.000000 0.942321 0.334710
0.000C00 ©.000000 0.000000 €.000000 0.000000 -0.334710 0.942321
Z=38

0.984463 -0.119721 -0.128448 (.000000 0.000000 0.000000 0.000000
0.051388 0.855933 -0.441206 0.000000 0.000600 0.000000 0.000000
0.167903 0.427750 0.888166 0.000000 0.0000600 0.000000 0.000000
0.000000 ©.0C00000 0.000000 0.733876 -0.679283 0.000000 0.000000
0.000000 ¢.000000 0.000000 0.679283 0.733876 0.000000 0.000000
0.G00000 ©.000000 0.000000 ©.000000 0.000000 0.937408 0.348233
0.000000 ©.000000 0.000000 0.000000 0.000000 -0.348233 0.937408
Z=39

0.584860 -0.121700 -0.123450 ©.000000 0.000000 0.000000 0.000000
0.053578 ©€.890963 -0.450903 0.000000 0.000000 0.000000 0.000000
0.164864 0.437462 0.883995 0.000000 0.000000 0.000000 0.000000
0.000000 ¢€.000000 0.000000 0.740935 -0.671576 0.000000 0.000000
0.000000 0.CC0O0D00 0.000000 0.671576 0.740935 0.000000 0.000000
0.000CC0 0.000000 ©.600000 0.000000 0.000000 0.93252% 0.361095
0.000000 ©.000000 0.0600000 0.000000 0.000000 -0.361095 0.932529
Z=40

0.985237 -0.123455 -0.118602 0.000000 0.000000 0.000000 0.000000
0.055701 0.886266 -0.459816 (.000000 0.000000 0.000000 0.000000
0.161880 (©€.446421 0.880058 0.000000 0.000000 0.000000 0.000000
0.000000 C.000000 0.000000 0.747195 -0.664605 0.000000 0.000000
0.000000 ¢©.C00000 0.000000 0.664605 0.747195 0.000000 0.000000
0.000C00 ©.000000 0.000000 0.000000 0.000000 0.927716 0.373287
0.000000 0.000000 0.0600000 0.000000 0.000000 ~0.373287 0.927716
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Table 2 (continued)

Z=41
0.985595
0.057754
0.158%54
0.000000
0.000000
0.000000
0.000000
Z=42

0.985935
0.059732
0.156091
0.000000
0.000000
0.000000
0.000000
Z=43

0.986257
0.061632
0.153294
0.000000
0.000000
0.000000
0.000000
zZ=44

0.986562
0.063453
0.150564
0.000000
0.000000
0.000000
0.0000C0
Z=45

0.986851
0.065192
0.147905
0.000000
0.000000
0.000000
0.000000
Z=£46¢

0.987124
0.066850
0.145317
0.060000C
0.0006000
0.000000
0.000000
Z=47

0.987383
0.068426
0.142800
0.000000
0.006000
0.000000
0.000000

| | | | |
< DODOO0O0OO OO OOOO o QOO0 OO OOOoO0

OO0 QO COODDOoOOQ OO0 O0O

.125004
.881838
.454682
.000009
. 000000
.000000
.000000

.126363
.877675
.462298
.000000
-Q00000
.000000
.000000

.127549
.873768
.469320
.000000
.000000
.000000
.000000

.128577
.870106
.475798
.000000
.000000
.000000
.000000

.129460
.866679
481776
.006000
.000600
.000000
.000000

.130213
.863473
.487298
.0000G0
.Q00000
.0000800
.000000

.130845
.860477
.492401
.000000
-000000
.000000
.000000

-0

CCOO0O

|
COOOOQOO CcoooCo

[
Qo COOoC o

[
[ R ]

OOCOOOO

COOOO0OO0

.113%12
.468002
.876355
.000000
.600000
.G00000
-000e000

.109383
.475520
.872878
.000000
.000000
.000000
.000000

.1050618
.482423
.869620
.000000
.000000
.000000
.000000

.10081s6
.488763
.866572
.000000
.000000
.000000
.00Q000

.096778
.494589
.B863722
.000000
.06000G0
.000000
.00000Q0

.0823901
.4999%46
.861060
.000000
.000000
.000000
.000000

.089183
.504873
.858574
.000000
.000000
.000000
. 000600

ODQOQOOOOoOO0O

OOCOOOSOo

OO OO0O O OO0 O

COOOoCOoOOo COOOOOO0

QOO OO

.0060000
.0000600
.000060
. 152763
.658291
.000000
.000000

.000000
.0Q¢0000
.000000
.757735
.652562
.000000
.000000

.000000
.000000
.000000
.762187
. 647357
.000000
.000009

.000600
.000000
.Q00000
. 766187
.642618
.00¢0000
.000000

.000000
.000000
.0005G00
. 769790
. 638297
-000000
.000000

.000000
.0000040
.0000090
. 773046
. 634350
.000000
.000000

.000000
.G00000
.0aooo0o
.775996
.630737
.0006000
.00006860
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0.000000
-Qco000
.000000
.658291
. 752763
.000000
.000000

|
COO0O0OC0O

.000000
.000000
.000000
.652562
.757735
.000000
.0000600

i
COOOoOOoOOO

.000000
.000000
.000000
.647357
. 762187
-Q00000
.000000

SOoCOoO O

.000000
.000000
.000000
.642618
. 766187
.200000
.800000

OO0 ODOoOo OO0 OO0 OO0

.0000609
.000000
.000000
.638297
-768790
.000000
-000000

.000000
.00000¢
.000000
.634350
. 773046
.000000
.000000

.000000
.000000
-000000
.630737
. 775996
0.000000
0.0006000

OCoCOQOOO OO0 OOOoO0O

.000000
.000000
.0000090
.0000600
.000000
.922995
.384812

OO OOQOOO COOOOCOOo

.000000
.000000
.000000
.000000
.000000
.918389
.385680

.000000
.0006000
.000000
.000000
.€00000
.913914
.405807

COCCOOO0O

.000000
.0G0000
.00a000
.000000
.000000
-909585
.415517

QOO o OO

.00000
.000000
.0009C0
. 030000
.000000
.905412
.424534

.00ao0a
.Q00000
.000000
.000000
.0004000
. 901401
.432986

OO0 OO OO0 OOOo OO OoOOO

.000000
.000000
.200000
-000000
.000000

0.897555
-0.440903

o I an Jan o I o B I -]

DO OO

OO OOOOO QOO0 O QOO OOO0O

OO o OOOoC OO0

oo

-000000
.000000
.0000049
.000000
-000000
.384812
.9229895

.000000
.000000
.000000
.000000
.000000
.395680
.918389

.000060
.000000
.000000
.000000
.G00000
.405907
.913914

.060000
.00000G0
.000000
.000000
.000000
.415517
.909585

.000000
.000000
.000G600
.000000
.000000
.424534
.605412

-Q00000
.000040
.0000400
.000000
.0Qo0000
.432986
.S01401

.006000
.000000
.Qogoo00
.0g0o0go
.040000
.440303
.897555



Table 2 (continued)

Z=48

0.987629 -0.13136%9 -0.085621 0.000000 0.000000 0.000C00 £.000000
£.068921 0.857678 -0.509411 0.000000 0.000000 0.000000 0.000000
0.140356 0.497122 0.856253 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.778676 -0.627427 0.000000 0.000000
0.000000 0.000000 0.000000 0.627427 0.778676 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.893875 0.448315
0.000000 0.000000 0.000000 0.000000 0.000000 -0.448315 (.893875
Z=49

0.987862 -0.131793 -0.,082210 0.000000 0.000000 0.000000 0.000000
0.071335 0.855064 -0.5135%2 0.000000 0.000000 0.000000 0.000000
0.137983 0.501494 0.854087 0.000000 G.000000 0.000000 0.000000
0.060000 0.000000 0.000000 0.781116 -0.624386 0.000000 0.000000
0.000000 0.000000 0.000000 0.624386 0.781116 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.890363 0.455252
0.000000 0.000000 0.000000 0.000000 0.000000 -0.455252 0.890363
Z=50

0.988084 -0.132126 -0.078%47 0.000000 0.000000 0.000000 0.000000
0.072669 0.852623 -0.517449 0.000000 0.000000 0.000000 0.000000
0.135681 0.505546 0.852065 0.000000 0.0060000 0.000000 ¢.000000
0.000000 0.000000 0.000000 0.783343 -0.6215%0 0.000000 ©0.000000
0.000000 0.000000 0.000000 0.621590 0.783343 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.887014 0.461743
0.600000 0.000000 0.000000 0.000000 0.000000 -0.461743 0.887014
Zz=51

0.988285 -0.132377 -0.075827 0.000000 0.000000 0.000000 0.000000
0.073925 0.850344 -0.521010 0.000000 0.000000 0.000000 €.000000
0.133448 0.509306 0.850176 0.000000 0©.000000 ©0.000000 0.000000
0.600000 0.000000 0.000000 0.785381 -0.619013 0.000000 0.000000
0.000000 0.000000 0.000000 0.619013 0.785381 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.883825 0.467817
0.000000 0.000000 0.000000 0.000000 0.000000 -0.467817 0(.883825
2=52

0.988456 -0.132553 -0.072844 0.000000 0.000000 0.000000 0.000000
0.075105 0.848215 -0.524301 0.000000 0.000000 0.000000 0.000000
0.131285 0.512798 0.848412 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.787249 -0.616636 0.000000 0.000000
0.000000 0.000000 0.000000 0.616636 0.78724%9 0.000000 0.000000
0.000000 0.0000600 0.000000 0.000000 0.000000 0.880793 0.473502
0.000000 0.000000 0.000000 0.000000 0.000000 -0.473502 0.880793
Z=53

0.988687 —0.132659 -0.069995 0.000000 0.000000 0.000000 0.000000
0.076210 0.846226 -0.527345 0.000000 0.000000 0.000000 0.000000
0.129189 0.516045 (0.846763 0.000000 ©.000000 0.000000 0§.000000
0.000000 0.000000 0.000000 0.788965 -0.614438 0.000000 0.000000
0.000000 0.000000 0.000000 0.614438 0.788865 0.000000 ©.000000
0.000000 0.000000 G.000000 0.000000 0§.000000 0.877912 (0.478822
0.000000 0.000000 0.000000 0.000000 ©0.000000 ~-0.478822 0.877912
Z=54

0.988870 -0.132703 -0.067273 0.000000 0.060000 0.000000 0.0000600
0.077244 0.844369 -0.530165 0.000000 0.000600 0.000000 0.000000
0.127158 0.519068 0.845221 ¢.000000 O0.000000 0.000000 0.000000C
0.000000 0.000000 0.000000 0.790544 -0.612405 0.000000 G.000G00
0.000000 0.000000 ©.000000 0.612405 0.790544 0.0000600 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.875176 0.483805
0.000000 0.000000 0.000000 0.000000 0.000000 -0.483805 0.875176
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TABLE 3. Wavelengths WL(4), transitiom probabilities & in units 10'%577 s
calculations of ex;tation cross sections A',A"

Z= &6

TRANSITION

111-C
111-C
111-C
133-B
155-C

155-C
155-C
335-C
335-C
333-C

333-C
331-C
335-C
331-G
333-G

331-C
111-C
335-E
333-E
331-E

155-C
335-C
a33-¢
331-C

Wk aoor M di e w o g

Z= 8

Deslgnations: E-2s°, C-282p, F-2p°

Numbers after letier:

331
333
335
111
331

333
335
331
333
331

333
33t
335
333
335

335
133
111
111
111

133
133
133
133

TEAMSITION

111-C
111~-C
111-C
133-E
155~-C

155-C
155-C
335-C
335-C
333-C

333-C
331-C
335-C
331-C
333-C

331-C
111-C
335-F
333-%
331-8

1585-C
335-C
333-C
331-C

HHARR OOk Whidhd iy amdi

331
333
335
111
a:

333
335
331
333
331

333
33t
335
333
335

33s
133
141
111
111

133
133
133
133

WL

T67.78
T6T .94
T68.33
974.94
1070.&

1070.9
1071.7
1175.6
1176.0
1176.3

1176.6
1176.7
1176.9
1177 .1
1177.6

1178.0
1249.3
1906.0
1908.4
1909 .4

2314.5
2868. 1
2872.2
2874.9

WL

485 .51
485.86
486.63
630.07
66T .39

668.04
669.51
TS57 .65
755, AT
799.23

760.07
T760.18
760.38
T61.03
761.98

762,94
TT3.96
i213.2
1218.1
1220.3

1368. 4
1810.8
1819.8
1825.3

A

0.00E+00
1.188-10
0. Q0E+00
1.218-04
0. 00E+00Q

4.96E-10
3.38EB-09
Q. 00E+00
2.66B-05
3.54E-05

Z2.658-05
0.00E+00
T.95B-0%
1.06E-Q4
4. 41805

Q. C0E+00
1.T4E~04
0. 00E+00
1.20E-11
0., QOE+00

1.318-05
1.84F-10
1.7T6E-12
2.83B-11

A

0.00B+00
1.99E-09
0. QOE+Q0
2.35E04
Q. QOE+3O0

3.51E-09
3. 70E-08
. 00T+ Q0
4.94E-05
5.56H-05

4.918E-05
0.008+00
1.47TE-04
1.958-04
8.12B-05

0. 00B+00
3.50E-04
O.COE+Q0Q
2.54E-10
Q. 00FE+Q0

3.21E-05
T.83%-09
3.548-11
4.688-10

b3 at
O.00B+Q0 Q.008+00
3.49E-08 5.42E8-08
G.00B+O0 O.C0E+00
1.7T3E-01 1.23B+00
G.00E+Q0 0. Q0E+00

1.42E-06 3.80BE-06
5.8tE-06 1.60B-05
Q.00E+00 O.00E+00
9 NTE-O2 2.78B-M
2.20E-01 6.67B-01%

5.50B-02 1.67TE-01
0. 00B+00 Q. 00E+00
1.65E-01 5.00E-0Ot
T.33E-02 2.22E-01
5.508~-02 1.67TE-0O1

0. 0000 0. 00E+00
t.36B-01 4.788B-01
0. 00B+00 O.00E+00
6§.52E-08 9.04B-07
0.00B+00 0.00B+00

1.7T6E-01 1.11BE+00
3.TTE-06 2.97BE-05
2.188-08 1.61E-07
1.178-07 9.T1E-OT

P A

0.00E+0Q O, 00E+00
2.34E-0T A.T4BE-0T
0. 00B+00 O.00B+00
1.40E-01 1.31B+00
0.00E+00 0.0CE+00

3.918B-06 1.29E-05
2.49E-05 8.60E-05
3.00E+00 0.00E+00
7.098-02 2.T7T8E~-01
1.708-01 6.67E-01

4.25E-02 1.67E~-01
0.00E+Q0 O.00B+00
1.27E-01 5.00E-01
5.65E-02 2.22E-01
4.23B-02 1.67THE-01

Q.00E+00 O.00BE+0C
1.058-01 £.51E-0f
0. 00E+00 0.00FE+00
S5.64E-07 1.02E-05
0.00E+00 O.00B+00

1.50B-01 1.11B+00
1.50E-05 1.48B-04
1.76E-07 1.65E-06
T.7T98-07 8.13E-06

(25+1) (2L#1 ) (2d+1 )

Al:'

1.08B-02
1. 08E-02
t.10B-02
3.08B-01
2.76B-01

2.7T7TB-01
2.7T9B-01
1.41B-01
2.09B-01
2.50E-01

2.08E-01
1.11E-01
3.46E-01
8.35B-02
1.258-01

2.7T7E-02
1.20B-01
1 .068+00
6.348-01
2.118-01

2.T8E-01
2.7T8E-01
1.6TE-0O1
5.55E-02

A
1.36E-02
1.38B-02
1. 43E-02
3.28E-01
2.738-01

2.758-01
2 .80E-01
1.44BE-01
2.10B-01
2.50BE-01

2.09B-01
1. H1E-O1
3.45B-01
8.37B-02
1.25B-™1

2.76E02
1L I3E-O1
i .04E+Q0Q
&.258-01
2.088-01

2.78B-01
2 .7T8E-01
t.66B-01
5.53E-02

=7

TRANSITION

111-C
i11-C
111-C
133-B
185-C

185-C
155-C
335-C
335-C
333-C

333-C
331-C
335-¢C
331-C
333-C

331-C
111-C
335-E
333-E
331-E

155-C
333-C
333-C
331-C

Hiehdh oo "IN E Wdidg oA

Z= 9

331
333
335
111
331

333
335
331
333
331

332
331
335
333
33%

335
133
141
111
111

133
133
133
133

TRANSTTION

111-C
111-C
111-C
133-E
1585-C

155-C
155-C
335-C
335-C
333-C

333-C
33t-C
335-C
331-C
333-C

331-C
111-C
335-E
333-E
331-E

155-C
335-C
333-C
331-C

Wi Qi RIikh ki RIQRi R

I,

331
333
335
1%1
331

333
335
331
333
339

333
331

335
333
335

335
133
111
111
111

133
133
133
132

WL

594.66
594,90
595 . 46
765.18
821.85

822.31
823.39
21 .37
921 .96
92247

923.06
923 .14
923.32
923.73
G2A_41

925.09
955 .32
1483 .0
14866
1488.1

1718.5%
2220.0
2226.3
2230.3

WL

£10.12
410.58
411.61
535.51
561,56

562.42
564.35
G542 .66
6543.79
644.5%

645,95
646.09
646,32
647 .24
548.50

649.79
650. 45
1025.3
1031.8
1034.7

1136.6
1526.4
1538.6
1546.0

Iilawor strengilhs P,eonstants for

A

O.0CE+00
5.628-10
0. 00E+00
1.788-04
Q. 00B+C0

1.35E-0%
1.,20B-08
0. C0E+00
3.78E-05
5.04E-05

3.7TTE-05
C.00E+ 00
1.13E-04
1.51B-04
6.268-05

0.008+00
2.60E-04
0.00E+00
6 .53E-11
0.0CB:00

2.228B-05
&8.128-10
9.308B-12
1.33B-10

A

0. 00E+00
5.75E-09
0.00E+00
2.948-04
Q. 008+ 00

8.35B-09
1. Q0B-0T
O.0QB+00
6.128-05
8.12B-05

6.06F-05
O.00E+00
1.81E-04
2.41E-04
9.97TE-05

0.008+00
4., 43E-04
O.00E+ GO
T.87TE-10
0. 00E+00

4. 268-05
4 _88E-09
1.09E-10
1 .36E-09

¥ A'u Af
0.Q0B+00 0.00B+00 1.258B-02
F.94B-08 1,77TE-07 1.27TR-02
0.00B+00 0.00E+Q0 1.298-02
1.56B-01 1.28E+C0 3.20E-O1
Q.00E+00 O.00E+00 2.T74E-01.

2.29E-06 6.7T98B-06 2.76B~01
1.22E-05 2.TH5E-05 2.798-01
O0.00E+00 Q.CQE+0C 1.42B-01
8.03E-02 TEE-01 2.108-01
1.938-01 6TE-01 2.50BE-01

2.

G,
4.31E~-02 1.67TE-01 2.09BE-01
C.00E+Q0 0.00E:00 1.11B-O1
1.448-01 5.00E-01 3.468-01
6. 41E-0O2 2.22E-01 8.36B-02
4.81E-02 1.6TE-01 1.25K01

O.00E+0C Q.Q0E+Q0 2.778-02
1.19B-01 4.62E-01 1.15B-0t
0.00BE+00 0.00E+00 1.05BE+00
2.16BE-07 3.43B-06 6.28E-01
Q.00B+00 0.00F+30 2. 10E-01

1.64B-01 1.118+00 2.78B-01
7.53E-06 §.65E-05 2.78B-01
6.91E-08 5.7TTE-OT 1.66B-01
3.29B-0T7 3.07B-06 5.54B-02

® Al o
0.00E+00 0.00B+00 1.41B-02
4.84B-O7 1.11B-06 1.45E-02
0.00E+00 O.00B+00 1.53B-02
1.268-01 1.33E+00 3.33E-01
0.00B+00 O.00B+00 2.70B-O1

6.598E-06 2.42E-05 2.T4B-01
4.78E-05 1.84E-04 2.82E-O1
COLO0B+00 0.00E+00 1. 46B-01
6.33E-02 2.7T9E-01 2.11B-014
1.52E-01 6.6TE-01 2.50B-01

3.7T8E-02 1.6TB-01 2.098-01
0.C0E+Q0 0.00B+00 1.128-Qt
1.13B-01 5.00B-0%1 3.43B-01
5.04E-02 2.22E-01 8.40B-02
3.7TTE-0Z 1.6TE-Q01 1.25B-0t

0.00B+00 0.00B+00 2.7TSE-02
$.36E-02 4.448E-01 1.11B-01
0.00E+00 O.00E+00 1,04F+00
1.25E-06 2.54E-05 6.22B-01
0.COE+Q0 0.00E+00 2.,08B—01

T.37TE-01 1.11E+00 2.T78E-01
2.84F-05 3.11B-04 2.79E-0%
3.85E-07 4.04E-06 1.66B-01
1.62E-06 1.88E-05 5.528-02




TABLE 3 (coninued)

Z=10
TRANSTITION

111-C 331
111-C 333
111-C 335
133-E 111
185~ 331

t55-C 333
155-C 335
335-C 331
335-C 333
333-C 331

111-C 133
333-C 333
331-C 331
235-C 335
331-C 333

333-C 335
331-0 335
335-E 111
333+ 111
331-E 111

t55-C 133
335-C 133
333-C 133
331-C 133

WMk ook Mtk g OB

Z=12
TRANSITION

111-C 331
111-C 333
111-C 335
133-E #11
155-C 331

"156-C 333
185-C 335
335-C 331
t11-C 133
335-C 333

333-C 331
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
335-F 111
333-E 111
I31-E 111

155-C 133
335-C 133
3336 133
331-C 133

Wik QOO R Wi il WO R NN

Z=14
TRANSITION

111-C 331
111-C 333
111-¢ 335
133-B 111
155-C 331

155-C 333
155-C 335
335-C 331
111-C 133
335-C 333

333-C 3231
333-C 333
331-C 331
335-C 335
331-C 332

333-C 335
331-C 335
335-E 111
333-FE 111
331-8 111

165-C 133
335-C 133
333-C 133
331-C 133

Muand oY Rt Rsihikial oY

WL

354.74
355.33
356.64
465 .43
48417

485 .27
487.72
557 .01
55847
559.80

560.67
561.28
561 .47
561.72
S62.95

564 .56
566.25
886.38
894.59
898.36

970.86
1315.9
1331.6
134%.1

WL

278. 40
279.29
281.28
368,12
377.7T7T

379.42
383.10
436.91

438.26
439.12

441 .14
443 .39
443.75
444 .05
446.02

448 . 42
£51 .11
692,97
TO5.34
T11.11

T48.03
1021.9
1045.4
1060.1

WL

227 .77
229.01
231.81
303.30
307.820

309. 46
314.59
355.63
356.04
358.66

361 .41
364.54
365.21
365.57
368 .40
371.68
375.69
563 .01
580.23
588.33

603 .22
823,38
825.03
a7T6.5%

A

G 00E+00
1.44E-08
G .00E+00
3.53E-04
G.O0E+0Q0

1.855-08
2.425-07
0.00E+00
T.33B-05
9.71E-05

5.38E-04
T.22E-0%
0.00E+00
2.16B-04
2.868-04

1.18BE-04
2.00B+00
C.O0E+Q0
2.08E-0%
0. Q0BE+Q0

5.37TE-05
1.188-08
2.855-10
3., 42E-09

A

0. 00E+00
6.62E-08
0. 00E+O0
4. TSE-0O4
0.00B+00

T.61E-08
1.10E-06
0.00E+00
T.36E-04
G.94E-05

1.31E-04
9. 66505
0. OOE+00
2.88E-04
3.80B-04

1.56E-04
0.00E+00C
0.00E+00
1.04E-08
Q.00B+00

T.TTE-05
5.51B-08
1.438-09
1589808

A

0. 005+ 00
2.298-07
0O_00E+00
6.06E-04
0.00E+00

2 .66E-07
3.94E-06
0. 00B+00
9.4TE-04
1.298-04

1.68E-04
1.23E-04
0. 00E+00
3.63E-04
4. TTE-C4

1.935-G4
0. 00B+00
0. 00E+00
2.87TE-08
0.00E+00

1.05E-04
2. 08E-07
3.388-09
5.48F-08

3

0.00E+Q0
9. 0TE-CT
0. COE+DQ0
1.158B-0i
0. 00B+00

1.09E-05
8.64E-05
0. C0E+00
5.7T1E-02
1.37E-01

8. 44802
3.41E-02
0.008+00
1.028-01
4.538B-02

3.38%E-02
0.00E+00
0. COB+00
2. 495-06
G.00E+C0

1. 26E-01
5.10B-05
T.58E-07
3.08E-06

F

0.00E+00
2.58E-06
0.00E+00C
9.65E-02
0. 00E+0C

2.73E-05
2.A3E-04
0.00E+00
7 .06E-02
4. T7T98B-02

1. 14BE-01
2.84E-02
0.00E+00
5.50E-02
377802

2.81E-02
0. 00E+00
0. 00E+0C
T.7TTE-D6
0.00E+00

1.098-01

1.44%-04
E.348-06
8.92F-06

F

0. 00B+00
5.949B-06
Q_00E+00
B.358E-02
0.00E+00

5.368-058
5.84B-04
0. 00E+0C
&. 06502
4. 15E-02

3.87T8-02
2.44E-02
G . 0OE+Q0
7.2TE-C2
3.238-02

2. 40E-02
0. O0E+00
0. 00E+00
1.95B-05
0.00E+00

Q.32E-02
2.52E-04
5.83E-06
2.10E-05

A{
Q.00E+00
2.33BE-06
0.00E+00
1 .35B+00
0. O0E+00

4.39B-05
3.67E-04
0. 00E+Q0
2.78E-01
6.67E-01

4.39B-01
1.67TE-01
0.00B+00
5.00B-D1
2.228-01

1 .6TE-01
0.008+00
O OOB+00
5.62E-05
0.C0E+00

1.11E+00
6.12F-04
8. 79806
3.928-05

A
C.00E+00
B8.06E-0&
0.00E+00
1.37B+00Q
0. 00E+0G

1,.318-04
1.238-03
Q. 00E+00
£.32E-M
2.7T8E-01

&.6TE-01
1.67TE-0Ot
O . COE+00
4.59E-01
2.28E-01

1.67E-01

0.00B+00
O.O00E+00
2.118-04
0.00E+00

1.115+00
2.028-03
3.23E-05
1.35E-04

Al

0.00E+Q0
2.20E-05%
0. 00E+00
1.398+00
0. 00E+C0O

3.54E-04
3.43B-03
0.0CE+00
4.268-01
2.78E-01

6. 6TE-01
1.67TE-O1
0. Q0E+00
4. 9TE-O1
2.22%8-01

1.67E-01
0. 00B+00
0. 00B+00
6.19E-04
2. 00E+G0

1.11E+Q00
5.61B-03
$.31B-05
3.688-04

L

A-
1.44E-02
1.508-02
1.61E-02
3.37B-Q1
2.6TE-01

2.72E-01
2.83B-01
1.508-01
2.12E-01
2.50BE-01

1.10E-C1
2.098-01
1.12E-01
3.42E-01
8. 43B-02

1.258-01
2.7T4E-02
1.03E+00
6.21E-01
2.078-01

2.788-01
2.T9E-01
1.66E-01
5.80B-02

I
Al

1.448-02
1.548-02
1.76E-G2
3. AZE-O1
2 .58E-01

Z2.67TB-01
2.88E-01
t.595-01
1.08E-01
2.168-01

2.505-01
2.108-01
1.138-01
3.37E-01
2.528-02

1.25E-01
2.TOE-02
1.03E+00
6. i8E-01
2.06E-M

2.78E-01
2.808B-01
1.65E-01
5.44E-02

A’.’
1,378-02
1.538-02
1.91B-02
3. 4ATE-O1
2. AAF-01

2.60E-01
2 .94E-01
1.72B-01
1.07E-C1
2.22E-01

2.50E-0
2.11E-01
1.14E-01
3.31E-01
8.66E-02

1.25E-01
2.64E-02
1.02E+00
6.16E-01
2 .06E-01

& .T9E~-01
2.81E-01
1.648-01
5.36E-02

Z=11
TRANSITION

111-C 331
111-C 333
111-C 335
133-E 111
155-C 331

155-C 333
355-C 335
335-C 331
335-C 332
111-C 133

333-C 331
333-C 333
331-C 331
335-C 335
331-C 333

333-C 3356
331G 335
335-E 113
333-B 111
331-B 111

155-C 133
335-C 133
333-C 133
331-C 133

M GOQOHE WA E AR Y QR

Z=13
TRANSITION

111-C 331
111-C 333
111-C 335
133-E 111
155-C 331

155-C 333
185-C 335
335-C 331
t11-C 133
335-C 333

333-C 331
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
335-E 111
333-E 111
331-FE 111

155-C 133
335-¢ 133
333-C 133
331-C 133

gk oK Wik el RO R A

Z=15
TRANSITION

111-C 331
111-C 333
111-C 335
133-B 111
155-C 331

155-C 333
155-C 335
335-C 331
336-C 333
111-C 133

333-C 331
333-C 333
331-C 331
335-C 335
331-C 333
333-C 335
331-C 33&
335-F 111
333-E 111
331-FE 111

155-C 133
335-C 133
333-C 133
331-C 133

e oGS RiRagd W oA

w1,

31z2.20
312.94
314.57
411.30
424 .86

426.22
429 .26
490, 42
492 .24
492 .26

493 .21
495.75
496.01
496.29
497 .87

499 .86
502.02
T76.93
T89.12
793.85

B845.96
1152.8
1172.3
1184.¢2

WL

250 .80
251.86
254.24
332.80
335.32

341.27
345.65
392.78
394.43
395.40

397.7%9
A0D . AT
AQD. 95
40% .29
403.68

406.51
409 .82
622 .34
€37 .06
643.96

668.84
S14.C8
941 .63
959.58

WL

208.19
209.61
212.86
2T8.23
279.85

282 .42
288.35
323.80
327.24
327.25

330.35%
333.93
334.84
335.232
338.53

342.26
347.09
512.26
532.13
541,49
547 .68
T45 .76
TH1. 44
B8O7 .08

A

0. 00E+0Q
3.22E-08
0. 00E+ 00
4,13E-04
0. 00E+Q0

3.84E-08
5.368B-07
Q.008+00
8.608-05
6.358-04

1.148-04
B8.428-05
G. DOE+00
2.52R-04
3.33B-04

1.37E-04
Q.00E+00
G. O0B+00
4 .88E-0%
0. 00B+00

6.53E-05
2 .83E-08
6.688-10
7.718-09

A

0.00E+QO

1.2TE-07
0. 00E+00
5.39E-04
0. 00E+Q0

1. AEB-0O7
2.14E-06
Q. 00B+00
8.39E-04
1.14E-04

1.498-04
1.09E-04
0.00B+00
3.25B-04
4. 2TE-04

1.748-04
0.00E+00
Q. 00E+00
2.07TE-08
0. 00E+00

9.08E-05
t.09E-07
2.84E-09
3.04B-08

A

0.00E+ 00
3.928-07
0. 00E+00
6.7T5E-04
0. 00E+00

4. T6E-OT
6.95E-06
O. 00B+O0
1.46E-04
1.068E-03

1.898-04
1.3TE-04
0.00B+00
4,02E-04
5.278-04

2.12E-04
0.00E+00
0.00F+00
& . 8T8-08
0.00B+00

1.20B-04
3.82F-07
9. 50E-0%
9.35E-05

k=

r

0.008+00
1.58E-06
0.008+00
1.058-01
0 .00E+00

1.7T4E-0%
1.4818-04
0 .00E+00
5.218-02
7 .69B-02

1.25E-01
3.105-02
0.00F+00
S.28B-02
4£.12E-02

3.08E-02
0.00E+00
0. 00E+00
4 .558-06
0.00E+00

1.178-01
8.7T3E-05
1.3TE-06
5. 40B-06

F

0.00E+00
4,02B-06
0.00E+00
8,95E-02
Q.0DE+00

4.21E-05
3.82B-04
O.00E+0Q0
6.52E-02
4. 44B-02

1.06E-01
2.63E-02
0. 00B+00
7 .84E-02
3.48E-02

2.59E-02
0.00E+Q0
0.00E+00
1.26E-05
0. DOE+ OO

1. O01E-01
2.286B-04
3.7TTB-06
1.40B-05

F

0. 008B+00
8.60E-06
0.00E+00
T.83B-02
0. COE+00

G. 4TE-05
B.66E-04
0. OUE+O0
3.90E-02
5.67TB-02

9.26B-02
2 .298-02
Q. 00B+00
6. T7TE-Q2
3.028-02

2.23E-02
0. 00E+00
0.00E+00
2.91E-05
0. 0O0F+ 00

8.98E-02
5.30R-04
B8.69E-06
3.048-05

A{
O.00E+00
4. A8E-C6
O.00E+Q0
1.368+00
0. 00E+0C0

T.T1E-05
6.898-04
0. 00E+00
2.788-01
4.358-01

6.6TE-O1
1.67TE-01
0. 0OE+00
4., 39E-01
2.228B-D1

1.67TB-01
0. 00E+00
0. 00B+00
1.13E-04
0. OUBE+OD

1. 11E+00
1.14B-03
1.75B-05
T.528-05

£

Q. 00B+00
1.3TB-05
0. 00B+00
1.3BE+00
0. COB+00

2.18E-04

-2 .09E-03

0.00E+00
4.298-01
2.7T88-01

6.6TB-01
1.67E-01
0.00E+00
4.98B-01
2.22E-01

1.6TE-G1
Q. 00B+00
0. 00B+00
3.70B-04
0. 00B+00

1.118+00
3.43B-03
5.62E-05
2.28E-04

A!
0.008+00
3.40E-05
0.008+00
1.398+00
0.00E+0C

5.63E-04
5.448-03
0. 00E+00
2 .7T8B-U1
4.23B-01

6.6TE-0O1
1.67B-01
0. 00E+00
4. 95801
2.22%8-01

1.67B-01
0. 00B+00
0. 0UE+00
9.90E-04
Q. 00E+00

1.10E+00
8.89E-03
1.48E-04
5.708B-04

i
A

1.45E-02
1.53E-02
1.69E-02
3. 40E-01
2.63E-01

2. TOB-01
2.85E-01
1.54E-01
2.14E-C1
1.09E-M

2.50E-01
2.10B-0f
112501
3. 40801
B.47B-02

1.25E-01
2.7T2E-02
1.03E+00
&.19B-01
2. 07TE-01

2.788-01
2.80E-01
1.65B-01
5.47TR-0F

K

1.418-02
1.54B-02
1.84E-02
3.45E-01
2.528-01

2.64E-01
2.91E-01
1.65E-01
1.07TE-O1
2.188-01

2.508-01
2.10E-01
1.13E-01
3.34E-01

-B.58B-02

1.25E-01
2.6TE-02
1.028+00
6.1TE-01
2 .06E-01

2.T8E-01
2.81E-01
1.65E-01
5.418-02

¥
AL
1.318-02
1.528-02
2.00B-02
3.49E-01
2.36E-01

2.55E-01
2-998-01
1.815-01
2.25B-0
1.06B-01

2.508-01
2.12E-01
1.148-01
3.26E-01
8. 7T4B-02

1.25E-01
2.61E-02
1.02E+00
6. 16801
2 .06E-C1

2.80E-G1
2.82E-01
1.63B-0
5.318-02



TABLE 3 (cotinued)

Z=16
TRANSITION

141-C 331
111-C 333
111-C 335
15%-C 331
133-8B 1114

155-C 333
155-C 335
335-C 331
335-C 333
111-C 133

333-~-C 33t
333-C 333
33t-C 331
335-C 335
33t-C 333

333-C 335
33t-C 335
335-E 11
333-E 111
155-C 133

331-B 111
335-C 133
333-C 133
3371-C 133

RGO IO "I R G R

Z=18
TRANSTTION

111-C 331
111-C 333
111-C 336
155-C 331
185-C 333

133-E 111
156-C 338
335-C 331
335-C 333
111=5 133

333-C 331
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
335~-E 111
155-C 133
333-B 111

331-F 111
335-C 133
333-C 133
331-C 133

Mo ool Rildhiidhd WAoo Whm

=20
TRANSITION

111-C 331
111-C 333
111-C 335
155-C 33
155-C 333

133-E 111
155-C 335
335-C 331
335G 333
111-C 133

333~-C 331
333-~-C 333
331-C 331
335-C 335
33t-C 333

333-C 335
331-C
335-EB
155-C
333-E

331-E
335-C
333-C
331-C

Ti1
133
111

111
132
133
133

HHA o RGN "Raa e kA R

335,

WL

191.29
192.89
196.62
25617
256.61

259.05
265.83
296,14
300.00
300,78

303. 43
30T. 47
308.70
309.13
312.89

317.07
322.84
468,20
490.83
499.85

501.50
678.56
718.05
748.30

WL

163.38
165.33
170.12
216.91

220.38

221 .04
228.95
250.28
254,90
257.33

258.84
263.78
265.90
266. 45
271.12

276.17
284 .22
394.97
420.99
423 .40

436.80
S67 .94
614£.00
655.29

WL

141.03
143.31
149.22
185.2T
189.22

192.75
199.67
213.69
218.96
222.79

223.12
228.87
232.31
233.07
238.55

244 .34
255.29

33611

357.71
370.56
386.70
A81 .23
531.95
587 .31

A

Q.00B+00
6. 43E-07
0.00E+00
0.00E+00
T.49E-04

B8.29E-07
1.18B-05
0. COE+Q0
1.64B-04
1.18B-03

2.11B-04
1.52B-04
Q. 00E+OC
4. 47B-04
5.79E-04

2.31E-04
Q.00B+00
0. 00R+ 00
1.17B-07
1.368-04

0. COE+QQ
&.T7TE-0T
1.638-08
1.52E-07

A

O O00B+00
1.548-06
Q. O0BE+00
0.00R+00
2.348-06

9.108-04
3.10B-05
0. QOE+00
2.07TR-04
t.448-03

2.63B-04
1.86E-04
Q. QOF+OG
5.228-04
6.88F-04

2.70E~C4
CL.COE+Q0
0. COE+00
1. 7T4B-C4
3.04E-07

Q. 00E+00
1.95E-06
4.298-08
3.53E-07

A

0. 00E+00
3.24E-06
0. COE+00
0. 00E+OC
6.00E-068

1.10B-03
7.25B-05
Q. Q0E+0Q0
2.598-04
1.74E-03

3.26B-04
2.25E-04
0.00E+00
5.98E-04
&.05E-04

3.10E-04
0. 0QB+00
0.00E+0Q
21904
T .05B-07

0. COE+Q0
& . 00E-06
1.01E-07
T L0 E=OT

kS

Q.00BE+00
1.19B-05
Q. QOB+00
0.00%+00
T.398-02

1.398-04
1.258-03
0. OCE+00
3.69E-02
5.32B-02

8.T4E-02
2.t58-02
Q. OOE+OG
6.33E-02
2.83E-02

2.09E-02
0. QOB+ OO
G.00E+Q00
4,22E-05
8.50E-02

0. QOB+
7.78B-04
1.268-05
4.25E-05

P

0.00E+00
2.11B-05
0. 00E+00
0.008+0Q0
2.848-04

&.66E-02
2.448-03
Q.C0E+00
3.35B-02
4. TEE-02

T.91B-02
1.94E-02
0. 00E+00
5.56E-02
2.53E-02

1.85E-02
Q.00E+00
0. J0B+Q0
T.69E-02
8.17E-05

0. 00E+00
1.8T8-03
2.428-05
T.578-05

F

C.00E+00
3.32E-05
G.0OE+Q0
0. 00E+30
5.37E-04

&.11E-02
4.33E-03
0. QOE+00
3.10E-02
4, 31802

7.30E-02
1.77TE-02
0. Q0E+QC
4.87TE-0Z
2.29E-02

1.67H-G2
0. O0B+ 00
0. DOE+ D0
7.01E-02
1.45B8-04

. O0F+ 00
2 .89E-0z
4 .29E-N5
1. 21E-N4

{

A,
Q. 008+ 00
5.04E-05
0.00E+0CC
O.00BE+G0O
1. 408+ 00

B8.75B-04
8.36E~-03
0. DOB+ 0O
2 .78E-01t
4.20E-01

6.&6TE-01
1.66E-01
Q. 00B+00
4.92B-0
2.23E-01

1.67B-01
O.00E+00
0. 00E+Q0
1.538-03
1.108+00

C.QOE+0Q0
1.378-02
2.27E-04
8.49E-04

g
0.00E+QO
9.95E-05
0.COE+00
0. GOE+00
1.98E-03

1. 41E+QO0
1.828-02
0. 00E+00
2.78E~-O1
4.148-01

6.67TE-01
1.66E-O1
0. 00B+00
4 .82E-01
2 .238-01

1.87TE-01
Q.00E+Q0
0.Q0E+00
1.08E+00Q
3.31B-03

O.00E+00
2.98E-02
4 .85E-04
1.7T1E-03

A’
0. Q0E+Q0
1.728-04
0 .QCE+00
Q. 00E+00
4 .06E-03

T.42E+00
3.54B-02
C.00E+00Q
2.788E-01
4 . 0FTE-01

&.6TE-0%
1.66E-01
N._.00E+O0
4. 65801
2.24E-01

1 6TE-O1
0. 00B+00
Q. O0B+00
1. 05E+00
&£.48F-03

OLO0OF+00
5 .83E-02
9.35E-04
3.06E-03

A”
1.25E-02
1. 49E-02
2.09E-02
2.25E-01
3.51B-01

2.43B-01
3.045-01
1.92B-01
2.30E-01
1.058-01

2.50B-01
2.13B-01
1. 15B-01
3.21E-01
8.84E-02

1.25E-01
2.56E-02
1.028+00
6.15E-01
2.808-01

2.06E-01
2.828E-01
1.62E-01
5.25B-02

Af
1.09E-02
1.41E-02
2.30B-02
1.99E-01
2.33E-01

3.55B-01
3.1TE-O1
2.17E-01
2.43E-01

1.04E-01.

2 .50E-01
2.158-01
1.168-01
3.08E-01
9.098-02

1.25E-01
2.45B-02
1.01E+QO0
2.8B4E-01
&.14E-01

2.068-01
2.82E-01
1.60E-01
5.10E-02

&
9.02E8-03
1. 30E-02
2 .558~02
1.67B-M
2.118-01

3.59E-01
3.33E-01
72 . 45E-01
2.61E-01
1.03E-01

2.50E-01
2. 17TE-01
1.18E-01
2.92E-01
S.40E-02

1.28E-01
2 .32E-02
1T E+O0
2.89E-01
6. 138-01

7 .-Q6BE-01
Z.81E-01
1.58E-01
4.90B-02

=17

TRANSIT [ON
331
333
335
331
111

333
335
331
333
133
331
333
331
333
333

335
335
111
111
133

P11
133
133
133

14163
1i1-C
111-3
155-C
123-E

155-C
155-C
335-C
335-C
111-C

333-¢C
333-C
331-C
335-C
331-C

333-C
331-C
335-B
333-E
1585-C

331-B
335-C
333-C
331-C

MO RGN BSHRYE RWR"RE QR

zZ=19
TRANSITION

111-C 321
111G 333
111-C 335
155-C 331
155-C 333
123-F 141
155-C 335
335-C 331
335-C 333
111-C 133

333-C 331
333-C 2333
331-¢ 33N
335-C 335
331-C 333

333-C 335
331-C 335
335-E 11t
155-C 133
333-E 111

331-E 111
335-C 133
333-C 133
331-C 133

RO oo kiR R R A A

Z=21
TRANSITION

111-C 331
111-C 333
111-C 335
155-C 3N
155-C 333

133-E 111
155-C 335
335-C 331
335-C 333
333-C 321

C
111-C 133
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
235-FE 111
185-C 133
A33-8 11!

3318 111
335-C 133
333-C 153
331-¢ 133

QlECcYd HdxRh i e

o~
H

i i e

— 24—

Wi
TTH_49
178.27
1@z .52
235.39
23T.72

2328.56
246,23
271.84
276.09
277.70

279.80
284.30
285.93
286. 41
280.63

295 .25
30z2.09
429,43
454.93
458.04

A66.95
619,75
662 .73
e98.17

WL

151.64
153.76
159.10
200.32
204.04

206815
213.55
231.01
235.98
23%.16

240.07
245,43
248,15
248.79
253.88

259.32
Z268.78
364.06
387.78
395.48

410.25
522.07
&570.70
618.60

WL

131.37
133.79
140.29
171.52
175 .66

180.59
187.04
198.03
203.57
207 .72
207 .92
213.82
218.09
2te.01
£z24. .52

230.92
243.81
310.70
330.27
348,17
365.65
444 .39
497 .08
560.88

3
A

[Py 21b 4]
i.G1E~-GG
Q. Q0B+ 0O
2.00B+20

Sy

8.2TE-04

1.41E-06
1.95E-05
O.COB+00
1.848-04
1.30E-03

2.36E~04
1.6BE-04
Q.00E+00
4 .82E-04
6.33E-04

2.51E-04
0.008+Q0
Q.0CE+00
1.92E-0T7
1.54B-04

0.00E+Q0
1.1TE-06
2,.68B-08
2.36B-07

A

0.008+00
2.27E-06
Q.COE+QQ
Q.00E+00
3.BOE-06

1 .00E-03
4 .81E-05
C.Q0E+Q0
2.318-04
1.58E-03

2.93B-04
2.05B-04
0. 00E+00
5.61B-04
T.46E-04

2.590E-04
0. 00F+00
0.00E+00
1.95R-04
4., 698-07

0.00E+0Q
3.17E~-0&
6. 68E-08
5.0TE~0OT

A

Q. Q0B+00
4.498-06
0.00B+00
0. 0CE+00
@.21E-06

1.20E-03
1.068-04
O .COE+Q0
2.90B-04
3.64E-04

1.918-03
2.485B-04
O O0OE+00
6. 32804
&.87E~-04

2.315-04
0.Q08+00
. 00E+Q0
2. 46E-04
1. 03E-06

OB+
T.62E-06
1.508-0T
S.383E-07

]
i
e}
8]

T

2
*

(8]
3
)
=)
2
s}
S
2

1

Q
o]
s
=1

°
1
1
5

Q0
2
Q
o
3

5]
3
o}
3
4
T
1

O
S
Zz

1
Q
2]
7
1

9]
2
3
G

e}
4
aQ
o
T
1
s
Q
3
T
A
i

(o]
4

2

!
(o]
Q
6
1
¥}
5

OB 00
LB1E-05
LI0E+D0
Nelertivel

SAGE-GZ

-QUE-04

.TTHE-03
L OOE+0D
LS1E-02
SQZE-02

. 30E-02
.O4AR-02
LGOR00

L93E-02

ETE-G2

. S7TE-02

Renictialel
-0QE+00
-94E-05
-08E-02

. OOE+Q0
. 12E-03
.TTE-05
-75E-05

F

. O0E+00
. BBE-05
.QOE+0Q
.Q0E+Q0
.95E-04

.37TE-02
.29B-03
-00E+00

-228-02
.52B-02

.S8E-02

.85E-02
. 00E+0CQ
L21E-02

- 40E-QZ2

.TSE-02
-QOE+00
.Q0E+00
JA4E-0O2
- 10E-04

Heler:tie el
. 16B-03

.Z6E-05

. &9E-05

F

. O0OE+00
-O1E-05
.COE+Q0
.QOE+0C

.G9E-04
-88E-02

.56E-03
Nalsiztieel
-.QOE-02
-05E-02

12E-02
. TOBE-02

LOOE+00

.54E-02
. t9E-G2

-59E-02
- QQRE+00
-00E+00
- TOB-02

.88EB-04

. GOB+00
TTE-03
.56E-05
LATE-C4

A
LUGER U0
T.20E-0U5
0. 00E+0Q0
O.00E+N0
1.41E+0Q

1L 33ZE-03
1.25E-02
Q.00DE+QC0
2.78E-01
4,17TE-01

5.6TE-01
1, 66E-01
0. 00E+0Q
4.88E~01
2.23B-01

1.6TE-01
Q. O00E+CO
Q.COE+00
2.288-03
1.09E+00

0.00E+Q0
2.058-02
3.36E-04
1.22E-03

A
0.0CE+00
1.33B-04
0.COE+00
0.00BE+00
2.88E-03

1L A2ERQ0
2.57TE-02
0.00B+00
2.7T8E-0f
4.11E-01

6.678-01
1.66E-01
0. 0CB+00
4. T4B—01
2.23B-M

1.67B-01
O . 00BE+00
3. 00E+Q0Q
1.07TE+00
4 .69E-03

. 00E+CO
4.23E-02
6.818-04
2.328-03

I
A

0. Q0E+Q0
2.16E-04
Q. Q0B+00
O.00%E+00
5.548-03

1.43E+00
4. 73B-02
0 .00E+0Q
2. T9E~Q1
6.6TE-O1

4.04B-01
1.65E-01
0. 00E+Q0
£ . 53E-01
2.24E-01

1.67TE-0t
Q.00E+00
O.00E+00
1 .03E+Q0
3.7T7TE-03

G.UOE+Q0
T.818-02
. 268B-032
3.938-03

i
L

C TR0
1 .46E-02
Z.198-02
2.13E-01
Z.538-01

2.41EB-01
3.108-01
2 .04E-01
2 .36E~01
1.05E-01

2.508-01.

2.14B-0

1.16E=-01
15BE-01
S6E-02

3.

8.

i.25B-01
2.518B-02
TL.O1BE+G0
5.158B-01
2 .82E-01

2.06E-01
2.82E-01
1.61E-01
5.18E-02

”
A”

9.9TE-03
1.36E-02
Z.42B-02
1.84E-01
2.23E-01

3.57B-01
3.25E-01
2.33R-01
2.518-01
1.04E-01

2.50B-G1
2. 16E=-01
1.17E-O1

3.00B-01

9.24E-02

1.258-01
2.298-02
1.0TE+QQ
2 .86E=-01
6.13E-01

2 .06B-M
2 .82E-01
1 .598-01
5. 01B-02

U
A

8.068E-03
1.24B~02
2 .68E-02
1.50B-01
1.99E-01

3.61E-Q1
3.42E-01
2 .687B~-01
2.71E-01
2 .50B-01

1.03B-01
Z.1858-01
1.19E-01
2.838-0%
g.58E-02

1.25E-01%
2.25E-02
1. Q0E+O0
2.93E~-01
6.12B-1

2.07E-01
2. 7T9R-01
1.5TB-0
4. T9E-2




TABLE 3

Z2=22
TRANSITION

111-C 331
111-C 333
111-C 335
155-C 331
155-C 333

133-E 111
155-C 335
335-C 331
335-C 333
333-C 331

111G 133
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
335-E 111
155-C 133
333-F 111

331-E 111
335-C 133
333-C 133
331-C 133

WO OROQRH kil WG Baddead

Z=24
TRANSITION

1141-C 331
t11-C 333
t111-C 335
165=-C 331
155-C 333

133-E 111
i55-C 335
335-C 33t
335-C 333
333-C 331

111-C 133
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
335-E 111
155-C 133
333-B t11

331-B 111
335-C 133
333-C 133
331-C 133

Hhwo ook ddhikdy Wl a R bR

Z=26
TRANSITION

111-C 331
fi1-C 333
t11-C 335
155-C 331
155-C 333

133-E 111
165-C 335
335-C 331
335-C 333
333-C 331

111-C 133
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
335-8B 111
155-C 133
333-B 111

331-8 111
335-C 133
333-C 133
331-C 133

o oo il ikt W Rk R

(cotinued)

WL

122 .51
125.04
132.14
158.87
163.16

169, 49
175.44
183.83
189 .59
193.64

194,31
200.04
205.27
206.39
212.48

218.84
233.81
287 .47
305.04
327.94

346.732
412 .61
465.53
538.95

WL

106.76
109,45
117.73
136.34
140.77

149.8¢2
154.75
159.11
165.17
168.77

170.18
175.61
183 .13
184,77
191,21

197.92
217.97
246.50
260.15
292.85

394.09
357.88
410.77
50T7.69

WL

S3.109
95.87T0
t05.26
116.87
121.25

132.83
136.68
138.37
144 .55
147 .45

149 .31
154.50
164.76
167.03
173.61

180. 45
207 .07
211.61
221.54
263 .51

286 .89
314.02
36507
483, 41

A

0.00E+00
&.058-06
0.008+00
Q.008+00
1.37TE-05

1.32E-03
1.518-04
O.00E+Q00
3.25E-04
4.06E-04

2.108E-03
2.T4B-04
0. 00E+00
5.628E-04
9.388-04

3.52E8-04
0.008+00
O Q0B+00
£2.768-04
1.4BE-06

0. 00E+00
1.13E-05
2.18E-07
1.20E-06

A

0.00Ez:0Q
1.02B-05
0.00E+00
0.00E+00
2.7T8E-05

1.598-03
2.82B-04
C©.00E+00
4.10FE-04
5.09B~-04

2.54E~03
3.338-04
0.00E+00
T.0TE-04
t.07E-03

3.94E-04
Q. 00B+00
0.00E+00
3.47TE-04
2.88E-06

0.00E+00
2.218B-05
4 33807
1.T58-06

A

©.00B+00
1.54E-05
0. 00E+00
O0.00E+Q0
4.85E-05

1.923E-03
4.79E-04
0. 00B+00
5.218-04
6. 43804

3.09E-03
£.09E-04
0. 00E+00
T.33E-04
1.218-03

4.39E-04
Q.00E+00
0.00E+00
A_42E-Q4
5.22B-06

O.00E+00
3.7T7TE-05
B8.028-07
2.1BE-06

F

0.00E+00
4.7T3B-05
0.00E+00
0.00E+00
9.10BE-04

5.69E-02
6.97E-03
G, QOE+OD
2.92E-02
6.84B-02

3.958-02
1.64E-02
0. O0E+00
4.22E-02
2.10B-02

1.51E-02
0.00E+ 00
0.00E+0Q0
6. 40E-02
2.39E-04

0.008+00
4.78E-03
7 .08E-05
1.T4E-04

F

0. 00E+0Q0
&.0BE-05
0.00E+00
0.00E+00
1.36E-03

&.368B-02
1.01E-02
0.008+00
2.798-02
6.518-02

3.67TE-02
1.54E-02
0. 00B+00
3.61B-02
1.95E-02

1.398-02
0.00E+00
O, OUB+00
5.86E-02
3.70B-04

0.00E+00
7.05B-03
1.10E-04
2.268-04

i3

O.00E+00
7 .098~05
0.00E+0C
0. 00B+Q0
1.78BE-03

5.10E-02
1.348-02
0. 00E+00
2.-72E-G2
&.PER-02

3.44F-02
1. 46802
0. O0B+ 00D
3.06E-02
1.835-02

1.28E-02
0, 00E+DO
0.0CE+Q0
5.418-02
5.43E-04

0. 00E+00
Q.29E-03
1.60E-04
2.65E-04

A
0.00E+00
2.63E-04
0.00E+00
0.Q0E+00
7.31B-03

1. 43E+00
6.15E-02
0. 00E+00
2.79E-01
6.67TE-01

3.%9B8-01
1.658-01
G.00B+00
4 .39E-01
2.258-01

1.6TE-M

0.00E+00
0.00E+00
1.00E+00
1.168-02

0. 00E+00
1. 02E-H1
1.66E-03
4.945-03

Y
0.00E+00
3.568-04
0.00E+00
0.00E+00
1.148-02

1.448+00
9.51E-02
C.O0BE+Q0
2.80E-0%
6.67TEB-11

3. 90801
1.64%-01
O. DOB+00
4 O5E-O1
2.26B-01

1 .67E-01
0. 008+ 00
0. 00BE+00
3. 418-01
1.958-02

O.00B+00
1.56E-01

2.738-03
7.2TE-03

Ah

0. 00E+Q0
4. 30E-04
G O0B+00
O.00E+C0
1.52E-02

1.45E8+00
1.32EB-01
0. 00E+00
2.84E-01
&.6TE-01

3.80E-01
1.628E-01
0.008+00
3.688-01
2.28E-01

1.6TE-01
Q.00E+00
Q. 00E+00
8.76E-0O1
3.05E-02

0.00E+00
2.14E-01
4.215-03
S.84E-Q3

Iy
A

7.09E-03
1.17E-02
2.83E-07
1.32E-01
1.8B5B-01

3.64E-01
3.51B-01
2 .B5E-01
2 .82E-01
2 .50E-01

1.QPE-O1
2.208-01
1.20E-01
2.T4E-01
9.77E-02

1.28E-01
2.16E-02
1.00E+00
2.988-01
6.11E-01

2.07E-01
2. TTE-01
1.55E-0
4.,66B-0Z

N-

A
5.268-03
1.01E-02
2.148-02
9.T2E-02
1.57TE-01

3.69E-01
3.68E-01
3.19E-01%
3.06E-0C1
2.508-01

1.01B-0M
2.23E-01
1.21B-01
2.57TB-01
1.028-01

1.258~01
1.998-02
9.948-01
3.098-01
6.098-O01

2.07E-01
2.TiE-01
1.52E-01
4.388B-02

&Y
3.67E-03
8.53E-03
3.47E-02
&.81E-02
1.29B-01

3.75B-01
3.83E-01
3. 49E-01
3.28B-01
2 .508-01

1.018-01
2.26E-01
1.228-01
2. 42%E-01
1.06E-01

1.25B-01
1.81E-02
$.86E-01
3.22E-01
6.07TE-01

2.088-01
2.635-01
1. 49E-01
4.06E-02

=23
TRANSITION

1110 331
111-C 333
111-C 335
155-C 331
155-C 333

133-E 111
185-C 335
335-C 331
335-C 333
333-C 331

111-C 133
333-C 332
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
335-E 111
155-C 133
333-B 111

331-E 111
335-C 133
333-C 133
331-C 133

Wl aRGdY ekl Ao Wig el

Z=25
TRANSITION

111-C 331
111-C 333
111-C 335
155-C 331
155-C 333

133-B 111
165-C 3356
335-C 331
335-C 333
333-C 33t

111-C 132
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
331-C 335
33&6-E 111
155-C 133
333-FB 111

331-B 111
335-C 133
333-C 133
331-C 133

Mo GhaRdd A "G "

Z=27
TRANSITION

111-C 331
111-C 333
111-C 335
155-C 331
155-C 333

133-E 111
155-C 335
335-C 331
335-C 333
333-C 331

111-C 133
333-C 333
331-C 331
335-C 335
331-C 333

333-C 335
335-F 111
331-C 335
185-C 133
333-E 111

331-F 111
335-C 133
33E-C 133
331-C 133

Hhahog oo el "I o oy

—25

WL

114,34
116.9¢
124.65
147.18
151.56

169.27
i64.73
170.91
176.85
180.70

181.78
187 .35
193.67
195.03
201.33

207 .89
225.23
266.14
281.74
309.58

329.63
383.71

A36.68
521.24

WL

55,698
102.44
111.28
126.25
130.68

141.03
145.43
148,30
154.45
1897.71

159,38
164.69
173.53
175.47
182.01

188.81

211.93
228.38
240.12
27T7.55

299.90
334.76
386.92
498 .34

WL

86,942
B9.695
99.605
108.13
112,43

125.15
128.45
129.22
135.40
137.90

139.88
144.96
156.74
159.33
165.92

172.74
196.0%
203.34
204 .31
250.60

274.582
295.3%
345.02
493.34

A

Q. ODE+OD
T.95B-06
0. 00E+00
O ODE+Q0
1.97TE-0S

1. 458-03
2.09E-04
0. 00E+00
2.65B-04
4. .548-04

2.318-03
3.02E-04
0.00E+0QC
6.87TE-04
9. 995-04

3.7T3E-04
O.00E+CO
0. 00E+Q0
3.09E-04
2 .09E-06

0.00E+00
1.60B-05
3.10B-07
1.488-06

A

0.00E+00C
1.278B-05
0.00B+00
0. COB+Q0
3.TOE-05

1.75E-03
3.725-04
O.00E+00
4.818-04
5.7T1E-04

2 .80E-03
3.69E-04
0.00E+00
T.22E-04
1.14B-03

4_16E-04
0.00EB+00
0. 00B+00
3.91E-04
3.91E-06

0.00B+00
2.93K-05
5.95E-07
2.00E-06

A

Q. O0E+ Q0
1 .845B-05
0.00BE+00
0. 00B+00D
&.17E-05

2.13E-03
£.058-04
0.00E+00
5.91E-04
T.25E-04

3.42E-03
4.54F-04
0.00B+00
7.41E-04
1.29E-Q3

4.61E-04
G, OOB+Q0
G.O0E+CO
5.01E-04
6.848-06

O.00E+CO

4.T1E-05

1.078-0C6
2.28E-06

Ea

Q.00E+00
5.43E-05
0. 0OE+00
Q.COE+D0
1.13E-03

S.51B-02
8.51B-03
0.008+00
2.858-02
6.668E-02

3.80E-02
1.58B-02
0. 00E+00
3.91E-02
2.02B-02

1.45B-02
0. 00E+00
0.00E+0C
6. 1Z2E-02
3.00E-04

0. QOE+00
5.89E-03
8.87T8-05
2.00E-04

?

C.00E+00
6.64E-05
0. 00E+QQ
0.C0E+00
1.588B-03

5.22E-02
1.18B-02
0. 00B+Q0
2 .TSE-02
6.39E-02

3.558-02
1.50E-02
0. 00E+00
3.33%-02
1.88E-02

1.33E-02
C.00E+00
G.00B+00
5.62E-02
4.515-04

O. OOE+00
8.20E-03
1.33B-04
2. 48E-04

F

0.00E+00
7 .39E-05
0.00BE+00
0.008E+00
1.95E-03

5.00B-02
1.498-02
0. O0E+0O0
2.7T1E-Q2
6.20E-02

3.34E-02
1.43E-082
0. 00E+00
2.828-02
1.77B~-02

1.24B-02
0. 00E+00
0.008+00
5.228-02
6. 448-04

0. O0E+00
1.03E8-02
1.90B-04
2.7TE-D4

AL
0. 00E+00
3.11B-04
0.COE+00
0. 00E+00
G.25E-03

1.44E+00
T.T6E-0O2
0, OUE+00
2.7T9B-01
&.867B-01

3.9558-01
1.658-01
0. 008+00
4.228-01
2.25E-01

1.67TE-01
O.COE+00
Q. QOE+Q0
9. T2E-01
1.528-02

0. 00E+C0
1.28B-01
2.14E-03
&.06E-03

a4

0.00E+00
3.97B-04
0. 00%E+00
C.008+00
1.34E-02

1. 44B+00
1.13E-01
Q.00E+00
2.81E-01
6.67TE-01

3.85E-01
1.63E-O1
0.00E+00
3.87TB-01
2.27T8-01

1.678-01
0.00E+00
0.00E+00
3.09E-01
2.45E-02

0.00E+00
1.85E-01
3.418-03
B.54E-03

£
0.00BE+00
4.52E-04
0, 00E+OD
0. D0E+00D
1.688B-02

1.45B+00
1.508-01
0.00BE+00
2.87E-01,
6. 67TE-O1

3.75E-01
1.62E-01
0. O0E+ 00
3.50B-01%
2.30B-01

1.67TB-01~

Q. 00E+00
0.00B+00
8. 45E-01
2.73B-02

O.00E+00
2.41E-01

5.11E-03
1.118-02

Faa

A
€.155-03
1.09E-02
2.98E-02
1.14E-01
1.71E-M

3.66E-01
3.60B-01
3.03B-01
2.94B-01
2.50E-01

1.028B-01
2.218-01
1.20E-01
2.65E-01
9.9TEB-0p

1.25E-01
2.088-02
S.97E-01
3.03B-01
6. 10E-01

2.07B-01
2. T4E-01
1.54B~01
4,.53E-02

s
4.43E-03
9.33E-03
3.30B-02
8.188-02
1. 438-01

3.72@-01
3.76B~01
3.35E-01
3.17B-01
2.50B-01

1.01E-01
2.248-01
1.22E-01
2. 49E-01
1.04B-01

1.25E-0%
1.90B-02
9.90B-01
3.158-01
6.08E-01

2.07TE-01
2.67TE-01
1 .51E-01
4.228-02

&£

3.00E-03
7.TIE-03
3.64E-02
5.62E-02
1.16E-01

3.78E-01
3.89E-D1
3.60E-01
3.38E-01
2.50E-01

1.00B-O01
2.27TE-01
1.22B-01
2.36E-01
1 .09B-01

1.25E-01
9.82E-01
1.72E-02
3.28E-01
6.058-01

2.088-01
2 .59E-01
1.48E-01
3.898-02



TABLE 2. (continued)

7=28 ; B zZ=2%
TRANSITION WL 4 F & A TRANSITION
P 111-C 331 81.163 0.COB+00 C.00E+00 Q.00E+00 2.41E-03 F 111-C 331
F 111-C 333 83,802 2.14E-05 7.52E-05 4.63E-04 6§.96E-03 F 111-C 333
P 111-C 335 S4.275 0.00E+00 O.00B+00 O.0CE+00 3.80E-02 P 111-C 335
P 155-C 331 100.01 0.00E+00 O.008+00 0O.00E+00 4.63E-02 F 155-C 331
P 155-C 333 104.17 7.66E-05 2.08E-03 1.T9E-02 1.058-01 P 155-€ 333
€ 133-E 111 117.93 2.36E-03 4.91E-02 1.45E+00 3.B1E-01 © 133-E 111
P 155-C 335 120.69 7.51B-04 1 .64E-02 1.67TE-0t 3.94E-O P 335-C 331
F 335-C 331 120.77 0.00E+00 0O.00E+G0 0.00E+QQ 3.70E-01 P 155-C 335
F 335-C 333 126.89 6.T4E-04 2.T1E-O2 2.91E-01 3.47E-Ot P 335-C 233
F 333-C 331 129.00 8.20E-04 6.13E-02 6.67E-01 2.S50E-01 P 333-C 331
F 111-C 123 131.05 3.80E-03 3.26E-02 3.69E-01 9.97E-02 P 111-C 133
F 333-C 333 136.01 5.06E-04 1.40BE-02 1.61E-01 2.298-01 F 333-C 333
F 331-C 331 149.37 0.00B+Q0 0.00B+Q0 0.00B:00 1.23E-01 P 331-C 331
P 335-C 335 152.29 T.48E-04 2.60B-02 3.33E-01 2.21E-01 P 335-¢ 335
F 331-C 333 158.85 1.37B-03 1.72E-02 2.31E-01 1.11E-01 P 331-C 333
P 333-C 335 165.61 4.85E-04 1.19E-02 1.6TE-O1 1.25B-01 P 333-C 335
C 335-E 111 181.70 O.00BE+Q0 0Q.QQE+00 O.00B+C0 9.718E-01 C 335-FE 111
F 156-C 133 188.36 5.72E-04 5.06E-O2 8.15E-01 3.35E-01 P 1385-C 133
F 321-C 335 200.76 0.00E+00 G.O0E+00 0.00B+00 1.63E-02 F 331-C 335
€ 333-E 111 238.70 8.84B-06 7.54E-04 4.50B-02 &.04E-01 C 333-BE 111
C 331-B 111 263.86 0.00E+00 0.COBE+00 0.00E+00 2.08E-01 C 331-E 111
F 335-C 133 278.54 5.T3E-05 1.11E-02 2.65B-01 2.55E-01 F 335-C 133
P 333-C 133 326.61 1.39E-06 2.23E-04 6.13E-03 1.46B-01 F 333-C 133
F 331-C 133 498,88 2.27E-06 2.82F-04 1.23E-02 3.T1E-02 F 331-C 133
Z=30 ) R Z=31
TRANSITION WL Y F A ar TRANSTTION
F $11-C 331 70.657 Q.00E+00 0.00B+00 O.00B+00 1.48E-03 F 111-C 331
F 111-C 333 73.241 2.73B-05 7.31E-05 4.48F-04 5.52B-03 F 111-C 333
F 111-C 335 84.461 0.0Q0B:00 0O.00E+00 O.Q0E+00 4.14B-02 F 155-C 331
P 155-C 331 85.442 0.00E+00 O.Q0E+C0 0.0OB:CO 3.11E-02 F 111-C 235
P 156-C 333 89.251 1.11B-04 2.21E-03 1.89E-02 8.418-02 P 155-C 332
€ 133-E 111 104.69 2.91E-03 4.77TE-D2 1.45E+00 3.88E-01 C 133-E 111
P 235-C 331 105.68 0.00E+00 O.COE+00 O.00E+00 3.86E-01 P 3358 331
F 155-C 335 106.49 1.12E-032 1.90E-02 1.97E-01 4.01E-01 F 155-C 335
F_335-C 333 111.57 8.87TE-04 2.76E-02 3.01E-01 3.68E-01 F 336-C 333
P 333-C 331 112.92 1.06B-03 6.05E-02 6.67B-01 2.50E-01 F 333-C 321
P 111-C 133 114.97 4.T2E-03 3.128-02 3.58E-01 9.80E-02 P 111-¢ 133
P 333-C 333 119.67 6.32E-04 1.36E-02 1.58E-01 2.32E-01 P 333-C 333
F 321-C 331 136.36 0.00E+00 O.00E+0C O.0CE+00 1.23B-01 F 331-C 331
F 335-C 335 139.87 7.S8E-04 2.22E-02 3.03E-01 2.24B-01 ¥ 335-C 335
P 331-C 333 146.33 1.53B-03 1.64E-02 2.35B-01 1.16E-01 F 331-C 333
P 333-C 235 152.85 5.33E-04 1.12E-02 1.67TE-Of 1.25BE-01 C 335-E 111
C 335-E 111 156.00 0.0QE+00 O.COE+00 O.00E+00 9.TOE-01 P 333-C 335
P 155-C 133 160.02 T.S6B-04 4.83E-02 T.64E-01 3.48E-01 P 155-C 133
P 331-C 335 199.19 0.00E+00 0.00E+00 O.00E+0C 1.46E-02 F 331-C 335
G 333-E 111 217.56 1.41E-05 1.00E-03 6.30E-02 &6.00F-01 © 333-F 111
C 331-E 111 244.08 0.00F+00 0.00E+Q0 C.00E+00 2.09E-01 € 331-E 111
F 335-C 133 249.51 T.93BE-05 1.23EB-02 3.05E-01 2 .47TE-01 P 235-C 133
F 333-C 133 294.04 2.26F-06 2.95E-04 £.46E-03 1.435-01 P 333-C 133
F 331-C 133 532.28 1.50H-06 2.68E-04 1.45E-02 3.368-02 F 321-C 132
£=32 =33
TRANSITION WL A F Al % TRANSITION
F 111-C 331 61.413 0.0CE+00 0.00E+00 O.COF+00 8.56E-04 ¥ 111-C 331
P $11-C 333 63.792 3.23E-05 6.57E-05 3.93E-04 4.28E-03 F 111-C 323
P 155-C 331 72.915 0.00F+00 0.0CE+00 0.00E+00 2.10E-02 F 155-C 331
P 111-C 335 75.626 0.00E+00 0.00E+00 O.00E+00 4.46E-02 F 155-C 333
P 156-C 333 76.294 1,52E-04 2.20E-03 1.84F-02 6.73E-02 F 111-C 335
F 335-C 331 92.625 Q.Q0E+00 0.00E+00 0.00E+00 3.96E-01 P 33%-C 331
C 133-E 111 92.865 3.62E-03 4.68E-02 1.44E+Q0 3.96E-01 ¢ 133-E 111
P 155-C 335 93.85T 1.60E-03 2,11B-02 2.22H-01 4.06E-01 P 155-C 335
F 335-C 333 98.146 1.198-03 2.86E-02 3.158-01 3.7T4B-01 F 335-C 333
F 333-C 331 98.861 1.3TE-03 6.03E-02 6.67TB-01 2.50E-01 P 333-C 321
P 111-C 133 100.78 5.94E-03 3.01E-02 3.4TE-01 9.80E-02 P 111-C 133
F 333-C 333 105.17 7.99E-04 1.32E-02 1.56E-01 2.35B-01 P 333_C 333
F 331-C 331 125.26 0.008:00 0.Q0E+00 O.00E+00 1.238-01 P 331-C 33%
F 335-C 335 129.26 7.TOE-04 1.93E-02 2.78E-01 2.19E-01 C 335-E 111
€ 335-E 111 133.90 0.00E+00 O.Q0E+00 0.00F+00 G.62E-01 ¥ 335-C 335
P 331-C 333 135.57 1,71E-03 1.5TE-Q2 2.38E-01 1.20E-01 P 155-C 133
F 185-C 133 135.97 1.02E-03 4.7T0E-02 T7.23E-0Qt 3.60E-01 P 331-C 333
P 333-C 335 141.74 5.83E-04 1.058-02 1.67TE-01 1.25E-01 P 332_C 335
C 333-E 111 198.39 2.13E-05 1.27E-03 8.418-02 5.97TE-01 € 333-E 111
F 331-C 335 203.11 Q.COE+00 O.00B+00 Q.Q0E+00 1.30E-02 F 331-C 3235
F 335-C 133 225.43 1.02E-04 1.30E-02 3.32E-01 2.408-01 P 335-C 123
C 331-E 111 226.86 0O.00BE+00 O_Q0E+0C O.00E+00 2.09B-01 G 3Z31-E 111
F 333-C 133 266.31 3.52E-06 3.T4E-04 1_11E-07 1.40E-01 F 333-C 132
F 331-C 133 616.08 1.19BE-06 2.26E-04 1.628-02 3.00B-G2 F 331-C 133

— 26—

WL
TS.T4Z
TS . 405
89.235
92.455
96.453

11t.12
112.94
113.38
118.97
120.69

i22.75
127.59
142.60
145.82
152.34

153.00
168.37
172.62
199.35
227.72

253.61.
263.32
309.66
5171.21%

WL

65886
68,375
78.938
79.930
82.538

98.615
98.921
99,986
104.64
105. 66

107.65
112.21
130,50
134.37
140.75

144 .53
T4T.10
147 .50
200.38
208.13

235.18
236.93
279.62
565.33

WL

87.223
59. 481
67.344
70.493
T1.533

86.752
87 .420
88,081
92 .049
S2._499

94.324
98.546
120.31

124.05
124.52

125.39
130.74
136.71
19t .28
207.64

214.90
219.05
254.00
695.34

A

0. 00E+0C
2.448-05
Q.00B+0Q
G.00E+00
9.32E-05

2.61E-03
0.00E+00
9.21E-04
T.7T1E-Q4
9.308-04

4.238E-03
5.64B-04
D.00B+Q0
T.538-04
1 .45E-03

5.08E-04
0. 00B+00
6. 568-04
G 00E+00
1.12B-05

O.00B+00
6.81E-05
1. 79806
2.148-06

A

Q.00B+00
3.00E-05
Q. Q0E+00
0.00E+Q0Q
1.31E-04

3.2458-03
Q. 00E+00
1.34B-03
1.03E-03
1.20B-03

5.29E-03
7.09B-04
0.00E+00
T.64B-04
1.62E-03

0. 00E+Q0
5.5TE-04
8.T5E-04
G.00E+00
1.75B-05

0.00E+00
9.07TB-05
2.85E-06
1.57TE-06

A

"0.00E+00

3.43E-05
Q.008+00
1.TAE-Q4
O.00E+Q0

0.00F+00
£.06B-03
1.90B-03
1.38E-03
1.87THE-03

6.69E-03
9. 01E-04
3.00E+O0
3. 00E+00
T.TTE-QO4

1.19E-03
1.80E-03
6.09E-04

2.97TE-05

Q. 00E+00

1.14E-04
O GOE+GO
4 .30E-06
8.05B-07

P

0. 00FE+Q0
7 .50E-05
0. 00E+00
O .00E+0Q0
2.16E-03

4.84E-02
0. 00B+GO
1.7T7E-G2
2.73B-02
6.09E~Q2

3.18B-02
1.38E~-Q2
0. 00B+00
2.40B-02
1.6BE-02

1.158B-02
O.00E+Q0
4.93B-02
O.00E+00
8.74E-04

0.00F+00
1.188-02
2.58E-04
2.7T98-04

P

0.00B+00
T .00BE-05
0.00B+00
0.00B+00
2.22E-03

4, T2E-02
C.Q0B+Q0
2.0iE-02
2.808-02
6.Q4E-02

3.068-02
1.34B-02
O.00E+Q0
2.07TB-02
1.60E-02

0.00B+00
1.088-02
4 _TEE-02
0.00E+00
113803

0. 00E+00

1.27TE-Q2
3.34B-04
2.50E-04

F

0.00E+C0
6.068-05
Q.00E+C0
2.16E-03
0. 0OE+00

. 00E+0C
4.65E-02
z2.218~-02
2.938-02
6. 04B~02

2.97B-02
1.31E-02
O_O0E+00
O.00E+00
t.80B-02

4.67TE-02
1.548-02
T1.02E-Q2
1.41EB-03
O.00F+QC

1.31E-02
0. 008+00
4, 15E-04
1.94E-04

Al
0.00E+Q0
4.618-04
O.00E+00
0.QOE+00
1.86E-02

1. 4A5E+Q0
0. QO0E+QQ
1.83E-01
Z.95E-01
6.67TE-01

3.64B-01
1.598-01
0. O0E+00
3.1TE-O1
2.33B-01

1.678B-01
0. Q0B+Q0
7.88E-O1
0.00B+00
5.36B-02

Q.COE+Q0
2.87TE-01

T.24B-03
1.35E-02

A't
0.00B+00
4.25B-04
Q.00+ 00
Q. 00E+O0
t.88E-02
1.45E+00
0.00E+00
2.108-01
3.088-01
&6.67B-01

3.53B-01
1.57TE-01
Q. QUE+00
2 . 90F—-01
2.36B-01

0.00BE+00
1.6TE-
7.42E-01
0.00B400
T.32B-02
0. 00B+00
3.20E-01
9.TEE-03

1.54F-02"

A
0.0UB+00
3.56E-04
0.00E+00
1.78E-02
0.00E+00

O.00E+00
1.44E+00
2.32B-01
3.23B-01
&8.687B~01

3.42B-01
t.54E-01
0. 00E+00
0. 00E+00
2 . GEE-O1

T.06E-01
2.40E-01
1.67TB-O1
9.56E-02
Q. 00E+00

3.42B-01
0. 00E+Q0
1.268-02
1.68E-02

aff

1.91E-03
6.228-03
3.97E-02
3.798-02
3.39E-02

3.85E-01
3.79B-01
3.98E-01
3.55E-01
2.50B-01

9.93E-0z"
2.31B~-01
1.23E-01
2.27TE-01
1.13E-01

1.258-01
9.T4B-0
3.42E-01
1.54E-02
6. 02E-01

2.085-01
2.51E-01
t.44B-01
3.54E-02

2

1.14E-03
4 .588B-03
2 .96E-02
4_30B-02
T.53B-02

3. 92B-01
3.91E-0t
4. 04AE-01
3.698-01
2.508-01

‘9.858-02

2.34E-01
1.23B-01
2.21E-01
1.18B-M

3. 66E-01
1.258-03
3.54E-G1
1.38B-02
5. 99E--01

2.09B-01
2. 438-01
1. 41801t
3. 18802

&

6._33B-04
3.T4EB-03
1.745-02
6. 01B-02
1.61E-C2

3.99E-01
4 . QOE-01
4 _0BE-O1
3. TIE-Of
2 .50E-01

9. 76802
2 .36B-01
1 .23E-01
9.58E-01
2. 1TE-M

3.65B-01
1.22E-01
1.25E-01
5. 95601
1 .23E-02

2 .3TE-01
2.098-01
1.398-01
2.838-02




TABLE 3. (continued)
Z=34 ' Z=35

TRANSITION WL A F A. Vd PRANSITION
F 111-C 2331 53.300 0.00E+00 0.00B+00 C.00E+00 4.58E-04 F 111-C 331
F 111-C 333 55.429 3.588-05 5.50E-05 3.16E-04 3.25E-03 F 111-C 333
F 155-C 331 62.195 O.00E+00 O.COE+00 O.00E+0OD 1.44E-02 F 155-C 331
F 155-C 233 65.113 1.98E-04 2.09E-03 1.69E-02 5.37E-02 F 155-C 333
F 111-C 335 67.642 0.00E+00 O.00E+00 0.00E+00 4.76E-02 F 111-C 335
F 335-C 331 81.266 ©.00E+00 O.00E+00 O,00E+00 4.02B-0t F 335-C 331
C T33-E 111 9°.263 4.568-03 4.62E-02 1.44F+00 4.03E-01 € 133-E 111
F {55-C 335 82.647 2.25E-03 2.308-02 2.41B-01 4.09E-01 P 155-C 335
F 335-C 333 86.321 1.6°E-03 3.01B-02 3.31B-01 3.84E-01 P 335-C 333
P 333-C 331 86.544 1.80B-03 6.07E-02 6.67E-01 2.50E-01 F 333-C 331
P 111-C 133 88,260 7.55E-03 2.94E-02 3.3TE-01 S.T1E-02 F 111-C 133
P 233-C 333 92.299 1.02E-03 1.30E-C2 1.53E-01 2.38E-01 F 333-C 333
C 335-F 111 114.92 0.00E+00 0.00E+00 O.00E+00 9.54B-01 © 335-BE 111
F 155-C 133 115.66 1.398-03 4.66B-02 6.92E-01 3.70E-01 F 155-C 133
P 331-C 331 115.70 O.00E+00 0.00E+OC O.COE+00 1.23B-01 F 331-C 331
P 335-C 335 120.09 7.95F-04 1.TOE-02 2.59E-01 2.16E-01 F 335-C 335
P 331-C 333 126.73 1.808-03 1.51E-02 2.42E-01 1.248-01 F 331-C 333
F 333-C 335 131.98 6.35FE-04 9.95E-03 1.6TE-01 1.25E-01 F 333-C 335
C 333-E 111 183.60 3.CTE-0S 1.55E-03 1.08E-01 5.93E-01 C 333-E 111
F 335-0 133 205.23 1.26BE-04 1.32E-C2 3.45E-01 2.34E-01 F 335-C 133
C 331-E 111 211.71 0.COB+00 O.00E+00 0.00E+00 2.10B-01 C 331-E 111
P 331-C 335 314.37 O.00E+00 O.00E+00 0.00B+00 1.17BE-02 F 331-C 33§
P 333_C 133 242.59 5.18E-06 4.57B-C4 1.41E-O2 1.37B-0t P 333-C 133
F 331-C 133 826.34 4.63E-07 1.58E-04 1.72E-C2 2.67B-02 F 331-C 133
Z=36 . o 2=37

TRANSITION WL s P Iy A TRANSITION
F 111-C 331 46.206 0.00E+00 0.00E+00 0.00E+00 2.23E-04 F 111-C 331
F 111-C 333 48.066 2.75E-05 4.32E-05 2.33E-04 2.43B-03 F 111-C 333
P 335-C 331 53.060 0.00E+00 O.0CE+OC O.00E+00 1.00E-02 F 335-C 331
P 535-C 333 55.527 2.50E-04 1.93B-03 1.50E-02 £.27B-02 F 335-C 333
P 111-C 335 60.424 O.00E+00 O.0DE+O0 0.00E+00 5.088-02 F 111-C 335
F 155-C 321 71.345 O.00E+00 0.00E+00 G.00E+00 4.0TE-O01 F 155-C 331
F 335-C 335 72.705 3.12E-03 2.ATE-Q2 2.5TE-01 4.12H-01 P 335-C 335
C 133-E 111 72.759 5.818-03 4.61E-02 1.43E+00 4.11E-01 ¢ 133-F 111
F 333-C 331 75.755 2.388-03 6.15E-02 6.67TE-01 2.50E-01 P 333-C 331
P 155-C 333 T5.876 2.22B-03 3.19E-02 3.48E-01 3.91E-01 F 155-C 333
P 111-C 133 77.265 9.70B-03 2.89E-02 3.27E-01 9.62E-02 P 111-C 133
¥ 333-C 333 £0.884 1.32E-03 1.29B-02 1.50E-01 2.40B-01 P 333-C 333
P 335-C 133 98.553 1.93E-03 4.68B-02 6.68E-0% 3.7T9BE-01 F 335-C 133
C 335-E 111 98.652 0.00E+O0 O.00E+00 0.00E+00 9.45E-01 € 335-E 111
¥ 2331-C 331 107.40 O.00B+0C 0.O0E+00 0.00E+00 1.23B-01 P 331-C 331
¥ 155-C 335 112.06 8.0SE-04 1.51E-02 2.43E-01 2.13E-01 P 155-C 335
F 331-C 333 118.0% 2.00B-03 1.45E-02 2.46E-01 1.28E-01 ¥ 331-C 333
F 333-C 335 123.33 6.90E-04 9.44E- 03 1.67TE-01 1.25E-01 F 333-C 335
¢ 333-E 111 170.03 4.23F-05 1.83E-03 1:33E-01 5.B8E-01 C 233-E 111
P 155-C 133 188.08 1.488-04 1.31E-02 3.58E-01 2.29E-01 F 155-C 133
C 331-E 111 198.24 0.00E+00 O.00E+00 0.00B+00 2.10B-D1 C 331-E 111
P 333-C 133 222.18 7.P8E-06 5.39E-04 1.71E-02 1.35E-01 F 333-C 133
P 331-C 335 237.05 O.00E+00 O.COE+0C 0.0CE+00 1.06E-02 F 331-C 335
F 331-C 133 1636.2 5.46FE-08 7.30B-05 1.TBE-02 2.36E-02 F 331-C 132
2=38 . 2 Z=39

TRANSITION WL A F 4 A TRANSITION
P 111-C 331 40.028 0.00E+00 0.DOB+00 0.00E+00 §.51E-05 F 111-C 331
F 111—C 333 41.620 3.72E-05 2.22B-05 i.60E-04 1.79E-03 F 111-C 333
P 335-C 331 45.301 O.00B+00 0.00B+00 O.0OE+00 7.13E-03 F 335-C 331
¥ 335-C 332 47.250 3.09E-04 1.T3B-03 1.28E-02 3.39E-02 F 335-C 333
F 111-C 335 53.905 0.00B+00 0.00E+00 O.00E+00 5.31E-02 F 111-C 335
F 155-C 331 62.661 0.00B+00 0.00E+00 O.00E:00 4.10E-01 F 156-C 331
¥ 335-C 335 63.925 4.29E-03 2.63E-02 2.69E-01 4.13E-01 P 335-C 335
C 133-B 111 64.258 T.4TBE-03 4.62E-02 1.42E+00 4.18E-01 C 133-E 111
P 323-C 331 66.309 3.1TE-03 6.27TE-02 6.67BE-01 2.50E-01 F 333-C 331
F 155-C 333 66.651 3.0TE-03 3.41E-02 3.66E-01 3.97E-01 F 155-C 333
P 111-C 133 67.608 1.76E-02 2.B7E-OZ 3.1TE-01 9.53E-02 P 111-C 133
P 333-C 333 T70.794 1.72E-03 1.29E-02 1.46E-01 2.42E-01 F 333-C 333
F 335-C 133 84.151 2.70E-03 4.7TE-O2 6.49E-01 3.86E-01 F 335-C 133
¢ 335-E 111 84.730 O.00E+00 0.00E+00 C.00E+00 9.3TE-01 C 335-E 111
P 331-C 331 100.13 O.00E+CO O.0OE+00 C.0CE+O0 1.23BE-01 F 331-C 331
F 155-C 335 104.96 S.315-04 1.37B-02 2.31E-01 2.12E-01 P 155-C 335
P 331-C 333 110.72 2.29E-03 1.40BE-02 2.508-01 1.31E-01 F 331-C 333
P 333-¢ 335 115.61 7.48F-04 8.99E-02 1.6TE-01 1.25E-01 F 333-C 335
C 333-E 111 158.07 5.60E-05 2.10E-02 1.58E-01 5.84E-01 ¢ 333-E 111
P 155-0C 1233 173.38 1.TOE-O4 1.28E-02 3.6¢{E-01 2.25BE-01 P 155-C 133
€ 331-B 111 186.18 0.00E+00 0.00E+00 0.00E+00 2.10E-01 & 331-E 111
P 333-C 133 204.51 9.84E-06 6.1TE-04 2.02E-02 1.33E-01 F 2333-C 133
P 331-C 335 281.20 0.00E+00 0.00E+00 0.00F+00 9.49E-03 P 331-C 335
¢ 133-F 331 4906.5 6.06FE-10 2.19E-05 5.36E-02 5.24B-02 ¢ 133-F 331

WL

49,532
51.627
57.443
6G.133
63.941

76.140
TT.381
T7.521
80.937
80.971

82.589
86.419
106. 47
106.T4
111,41

115.64
121.989
127.53
176.62
196.32

204.78
223.86
232 .01
1068.5

WL

43.009
44,733
49.021
51.2T74
57.080

66,859
68.178
&8.390
70.874
T1.120

TE.2TT
75. 681
91.042
91.4149
103.65

108.40
114,26
119.37
163.86
180.45

192.06
213.03
255.3%
4295 .3

WL

37.252
38.7T16
41.876
43,7324
50.891

58.732
59.931
60.357
62.040
62, A3

63.240
66.208
77.828
T8.548
96.816

101.70
107 .36
t12.05
152 .63
166.79

180.60
196.56
319.00
1424.2

A

0.G0E+00
3.69E-05
0. 00E+00
?2.238-04
0.00E+00

. 00E+00
5.14E-03
2.65E-03
1.89E-03
2.07TE-03

8.558-03
1.16E-C3
O.00E+00
1.648-03
0O .00E+00

7.958-04
1 .99E-03
&.63E-04
3.62E-05
1.37B-04

O . 00E+Q0
0. DOE+D0
6.18E-06
2.058-07

A

0.00E+00

3.76E-05
O.00E30C
2.798-04
0.00E+00

0.00E+00
3.66B-03
6.58E-03
2.758-03
2.8618-03

1.10E-02
1.508-03
2 .2BE-03
O.00E+00
Q. 00E+00

8.1TE-04
2.198E-03
T.19E-04
4 .89E-05
1.595-04

0.00E+O0
8.518B-06
0. Q0E+00
2.87TE-09

A

C.00E+00D
3.65E-05
O.0C0E+00
3.42B-04
0.00E+CO

0.008B+00
5.03E-03
85.51E-03
3.67TE-03
3.62E-03

i.448-02

1.9TE-03

3.198-03
0.00E+00
0. 00B+00

8. 45504
2.40B-03
T.79E-04
6.37TE-O5
1.81E-04

O.00E+Q0
1.13EB-05
0. 00E+00
2.34E-08

F

G.00B+00
4. 91E-05
Q. 00E+00
2.018-03
0. 00B+00

O.00E+QO0
4.61E-02
2.395-02
3.10E-02
5. 108B-02

2.91E-C2
1.308-02
0.00E+00
4 _66E-02
G.00E+00

1.60B-02
1.488B-02
S.685-03
1.69E-03
1.32E-02

0. 00B+00
0.00E+C0
4.988-04
1.17TE-04

P

O, 00E+00
3.7T6E-05
C.00E+00
1.83E-03
©.00B+00

0. 005+ 00
2.558-02
4.618-02
6.208-02
3.308-02

2 .8a8m-02
t.29E-02
4.72E-02
0. 00B+00
0. 00B+00

1.448B-02
1.43E-02
9.21E-03
1.97E-03
1.30B-02

2. 00E+00
5.788-04
£.00E+00
2.648-05

F

O. 00E+00
2.738B-05
0. 0OE+0O
1.63B-03
0.00E+00

Q. 00E+00
2. 7T18-02
4. GAE-02
6.35E-02
3.53B-02

2.87TE-02
1.298-02
4.83E-02
0. 00B+00
O 00E+00

1.315B-02
1.38B-02
8.79R-03
2.22E-03
1.268B-02

Q.00E+00
6.53E-04
Q. 00E+00
T.11B-Q5

s
0.00E+00
2.TAE-04
G .0DE+0D
1.60BE-02
©.00E+00

0. 00E+00
1.43E+00
2.508-01
3. 408-01
&. 67801

3.318-01
1.51E-01
0. 00BE+00
6 _T9E-01
0. 00B+00

2 .50E-01
2.448-01
1.67TE-0O1
1.20B-01
3.54E-01

0.00E+00
0. C0RE+00
1.568-02
1.7T6E-02

1

A
O.00E+00
1.958-04
0. 00E+00
1.398B-02
0.00B+00

0. 00B+00

-2.64E-01

1.42B+00
6.67E-0O1
3.57TE-0O1

3.228-01
1. 48801
6. 58801
0. Q0E+00
0. 00E+00

2.36E-01
2 . A8E-01
1.6TE-O1
1. 45801
3.60B-01

0.00E+QQ
1.8TE-02
0.00B+00
1.79E-02

4
0.00E+00
1.29E-04
0.GOB+00
1.18E-02
0.00E+0Q

0.00E+00
2.758-01
1.41E+C0
6.6TE~O1
3.7TSE-01

3.13B-01
1.45SE-0O1
6. 425-01
0. 00B+O0
0. 00E+Q0

2.25B-01
2.528-01
1.6TE-O1
1.7T18-01
3.61E-01

Q.008+ 00
2.1TE-02
O.00E+0C
5.345-02

"
A

3.24E-04
281503
1.20E-02
4 . T9E-07
4.91E-02

4.05E-01
4,07E-01
£ _1T1E-01
3.888-01
2.50E-01

9.67TE-02
2.39E-01
g.49E-M
3.75B-01
1.238-01

2.148E-01
1.26E-0t
1.255-01
5.90E-01
2.31B-01

2.10B-01
1.11B-02
1.36E-01
2.51E-02

1
Ao

1.49E-04
2. 09E-03
8.44E-03
3.80B-02
5.188-02
4 .OBE-D1
4.,128-01
415801
2. 50801
3.94B-01

9._588-02
2.41E-01
3.83E-01
9. 41801
1.23E-01

2.136-01
1.30B-01
1.25E-01
5.868-01
2.2T&-01

2.108-,
1.34E-01
9.97E-03
2.225-02

& -
5.75B-05
1 .54E-03
6. 04E-03
3.028-02
5.43B-02

4.11E~-01
4. 14801
4.22E-01
2 .S0E-01
3.998-01

G.49E-02
2.435-01
3.898-01
9.33E-01-
1. 23E-01

Z.11E-01
1 .338-01
1.258-01
5.828-01
2.23B-01

2.11B-01
1.32E-01
9.04E-03
5.87TE-02



TABLE 3. (continued)

=40 4=41
TRANSITION WL A F A Vi TRANSITION
P 111-C 331 34.669 0.COE+00 0.00E+00 O.00E+00 3.22E-05 F 111-C 337
P t11-C 333 36.009 3.53B-05 2.29E-05 1.01E-Q4 1.31E-03 P 111-C 333
P 335-C 331 38.725 0.00E+00 O.00E+00 0.00B+00 5.15E-03 P 335-C 331
P 335-C 333 40.405 2.TTE-C4 1.54E-03 1.08BE-02 2.69B<02 P 335-C 333
P 111-C 335 48.032 0.00B+00 O.00E+00 O.00E+00 5.55E-02 P 111-C 335
P 155-C 331 55.054 0.00B+00 0.00E+00 0.00E+00 4.12E-01 P 155-C 331
F 335-C 235 56.184 5.89E-03 2,.78BE-02 2.79E-01 4.14E-01 P 335-0 335
C 133-B 111 56.677 9.T1E-O3 4.5TE-02 1.41E+00 4.25E-01 C 133-E 111
P 333-C 331 58,049 4.25E-03 6.44E-02 6.67E-01 Z.50E-01 P 333-C 331
P 155-C 233 58.513 4.27E-03 3.65E-02 3.83E-01 4.01E-01 P 155-C 333
P 111-C 133 59.154 1.64B-02 2.87E-02 3.09E-01 9.44E-02 F 111-C 133
¥ 333-C 333 61.907 2.26E-03 1.30E-02 1.43E-01 2.43B-01 P 333-C 333
R 335-€ 133 T2.024 3.78B-03 4.90B-02 6.35E-01 3.92B-01 F 335-C 133
C 335-E 111 T2.835 0.00B+00 0.00B+0C 0.00E+00 §.298-01 C 335-F 111
P 331-C 331 93.6598 0.00E+00 0.00E+00 0.00E+00 1.23E-01 P 331-C 331
P 155-C 335 98,626 8.61E-04 1.25B-02 2.21B-01 2.11E-01 P 155-C 335
F 331-C 332 104.18 2.518E-03 1.36E-02 2.54E-01 1.34E-01 P 331-C-333
* 333-C 335 108.67 8.10B-04 8.59E-03 1.67TB-01 1.25E-01 F 333-C 335
C 333-B 111 147.52 T.19E-06 2.34E-03 1.84E-01 5_80E-01 C 333-E 111
F 155-C 133 160.65 1.92B-04 1.24E-02 3.60B-O1 2.22B-01 F 188-C 133
C 231-B 111 175.29 0.00E:00 0.00E:00 0.00E+00 2 _11TE-01 € 231-E 111
¥ 333-C 133 189.12 1.28B-05 6-89E-04 2.32E-02 1.32B-01 P 333-C 133
P 331-C 335 3T7.66 0.00E+00 0.00E+00 0.00B+00 8.63E-03 P 331-C 335
C 133-F 331 789.59 1.29B-0T 1.21E-04 5.30E-02 5.51E-02 C 123-F 331
Z=42 ! =43
TRANBITION WL A P Al AY TRANSITION
P 111-C 331 30.035 0.00E+00 0.00E+00 0.00E+00 5.37B-06 F 131-C 331
P 111-C 332 31.149 3.20E-05 1.55E-05 5.95E-05 9.60E-04 P 111-C 333
P 335-C 331 33.158 0.00E+00 0.00E+00 O.0OB+0C 3,78E-03 P 335-C 331
¥ 335-0 333 34.521 4,54B-04 1.35E-03 8.95B-03 2.14E-02 P 335-C 333
® 111-C 335 42.756 0.00E+00 0.D0E+00 0.00F+00 5.78E-02 F 111-¢ 335
P 156-C 331 48.390 0.00B+00 0.00E+00 O.00B+0C 4.13E-01 F 155-C 331
F 335-C 335 49.376 8.06E-Q3 2,.94E-02 2.87E-Ot1 4.15B-01 F 335-C 335
G 133-E 111 49.940 1.278-02 A.7T5E-02 1.40E:+00 4.31E-01 C 133-E 111
F 333-C 331 50.834 S5_T2E-03 6.64E-02 &€.67E-01 2.50E-01 P 333-C 331
P 155-C 333 51.349 S.95BE-03 3.92E-02 3.99E-071 4.04E-01 P 155-C 333
F 111-C 132 §1.768 2.168E-02 2.89B-02 3.01E-01 9.36K02 F 111-C 133
P '333-C 333 54.109 3.00B-03 1.31E-02 1.41E-07 2.45B-01 P 333-C 332
P 335-C 133 61.801 5.31B-03 5.068-02 6.24E-01 3.9TE-01 P 335-C 133
€ 335-B 111 62.687 0.00B+00 0.00B+00 0.008+00 9.22E-01 € 335-F 111
F 331-C 331 87.973 0.00BE+00 0.00E+00 (.00B+00 1.22E-01 P 331-C 33%
F 188-C 335 92.940 8.96E-04 1.16E-02 2.13E-01 2.10B-01 P 155-C 335
F 331-C 333 98.267 2.73B-03 1.32E-02 2.57TE-01 1.37E-01 P 33i-C 333
F 333-C 335 102.39¢ 8.TAB-04 8.24E-02 1.6TE-01 1.25E-01 F 333-C 335
C 333-B 111 128.17 8.96B-05 2.565-03 2_08E-01 5.77E-01 € 333-F 111
P 155-C 133 149.52 2_14BE-04 1.198-02 3.57E-01 2_.19E-01 P 155-C 133
C 331-E 111 165.38 0.00E+00 O.00E+00 0.00E+Q0 2.11E-01 € 331-F 111
P 333-C 133 175.61 1.63B-05 7.52E-04 2.61E-02 1.30E-01 P 333-C 133
C 133-P 331 383.09 9.9TE-07 2.19B-04 5.17TE-O2 4.88E-02 C 133-F 331
F 331-C 335 684.25 0.00E+00 0.00E+00 0.00B+Q0 7.91E-03 F 321-C 335
=44 P £=45
TRANSITION WL A F Al At TRANSTTION
F 111-C 331 26.038 0.00E+00 0.00B+00 Q.00K+00 1 .71E-08 F 111-C 331
F 111-C 333 26.956 2.77E-05 1.01E-05 3.16E-05 T.02E-04 F 11i-C 333
F 335-C 331 28.448 0.00E+00 0.00E+00 0.00B+00 2.82H-03 F 335-C 331
P 335-C 333 29.547 5.43E-04 1.18E-03 7.3TE-03 1.7T1E-02 P 335-C 333
P 111-C 335 38.030 Q.00E+00 0.00F+CO 0.COE+0C 5.98E-02 F 111-C 335
P 155-C 331 42.554 0.0OB+00 0.00B+00 O_COE+Q0 4.14E-01 7 155-C 331
F 335-C 335 43.400 1.10B-02 3.11E-02 2.94E-01 4.1SE-Q1 P 335-C 335
C 133-E 111 43.976 1.68B-02 4.87E-02 1.39E+0C 4.37E-01 ¢ 133-E 111
F 333-C 331 44.539 T7.71E-03 6.888-07 6.6TE Q1 2.50E-01 F 333-C 331
P 155-C 333 45.059 8.298-03 4.20E-0Z 4.14E-0f 4.0TE-01 P 155-C 333
P 111-C 133 45.327 2.86E-02 2.93E-02 2.945-01 9.27TE-02 F {111-C 133
F 333-C 333 47.291 4.00B-03 1.34E-02 1.38E-01 2.46E-01 F 333-C 333
P 335-C 133 53.167 7.46E-03 5.2TE-02 6.14E-01 £.01E-Q] P 335-0 133
C 335-E 111 54.034 0.00E+00 0.00E+00 O.00B+00 _1SE-01 C 335-8 {17
P 331-C 331 82.836 0.00E+00 0.00E+00 0.00E+0G 1.228-01 F 331-C 331
P 155-C 335 B7.798 $.35E-04 1.08E-02 2.06BE-01 2.10B-01 P 155-C 335
F 331-C 333 92.890 2.9TE-03 1.28E-02 2.60B-01 1.39E-01 F 331-C 333
P 333-C 335 96.689 9.42E-04 7.92E-03 1.67E-01 1.25E-01 P 333-C 335
C 333-E 111 129.81 1.09E-04 2.7SE-03 2.32E-01 5.73B-01 C 333-B 111
F 155-C 133 139.73 2.35E-04 1.16B-02 3.53E-01 2.1TE-01 P 155-C 133
C 331-E 111 156.32 0.00E+00 0.00E+00 0.00E+0Q 2. 11E-01 ¢ 331—-E 111
P 333-C 133 163.68 2.01E-05 B.08E-04 2.868E-02 1.29E-01 P 333-C 133
C 133-F 331 234.15 3.84E-06 3.15E-04 5.00E-02 4.34E-02 € 133—F 331
C 335-F 331 6.0264 0.00E+00 0.00B+0C 0.00E+00 3.65E-0F C 335-F 331

_.28_

WL

32.267
33,491

35,825
37.340
45.322

51.612
82.6T0
53.207
54.319
54.816

55.336
57.8T7T9
66.696
&7 .559
9Q.755

S5.7T09
101.15
105. 46
142.71
154.90

170.22
182.1¢&
478.12
525.98

WL

27 .962
28.974
30.705
31.929
40,327

45,375
46.290
46.866
AT .57S
48,101

48,437
50.588
S7.3032
58.188
85.337

S6.30&8
95.518
99.475
133.88
14448

160.75
169,46
294.23
1327.7

WL

24.253
25.083
26.373
27.356
35.859

39.914
A0 . 695
A1.261
A1.701
42 212

&2, A2 4
44.215
49 .362
50.199
80. 460

85.406
90.375
94.026
125.95
13%.25

152.07
158.22.
191.16
1091.3

A

G.Q0E+IC
3.3BE-05
Q. QOE+00
4.14B-04
0.008+00

0. 00E+20
&.898~03
1.T1B-02
4.93B-03
5.04E-03

1.88E-02
2.60E-03
4. 4BE.03
0.00BE+00
0.00E+00

8.78RE-04
2.62E-03
8.418-04
8.05E-05
2.038-04

0.00E+0Q
1.458-05
0. Q0B+00
4.11E-OT

A

0.0G0E+00
3.00E-05
0.00E+Q0
4.97TE-04
0. 00E+C0

Q.00E+00
S.42E-03
1.46E-02
6.64E-03
7.02B-03

2.48E-02
3.46E-03
6.30E-03
0.C0B+Q0
0. 0Q0E+Q0

S_15E-04
2 .855-03
S.08E-04
$.91E-05
2.248-04

G . COE+00
1.82E-05
2.068-06
O.00E+QCQ

A

0. Q0E+00
2.53E-05
0. QOE+00
5.928-04
0. Q0B+00

0. COE+QO
1.29E-02
1.93E-02
8.97E-03
9. 79803

3.298-02
4,63E-03
8.85E-03
G.0QE+O0
0 .COE+00

S.5TE-Q4
3.10B-03
3.788-04
1.19EB-04
2.46E-C4

0. QOB+ 00
2.22E-05
&.61E-06
Q.00E+Q0

»

G. COE+QC
1.85E-05
O.GOB+O0
1.44E-03
C.00E+CO

G.00B+C0
2.868-02
4.7T1E-02
6.53E-G2
3.78E-02

2.88E-02
1.31B-02
£.98E-02
0.00E+CC
Q. COE+0O0

1.20E-02
1.34E-02
8.41E-03
2.46E-03
1.22E~-02

C.00HE+0Q
T.21E-04
C.00B+0Q
1.TO0E-C4

P

0.00E+Q0
1.268-05
0.GOE+00
1.27TE-03
Q.00E+Q0

Q. Q0E+QQ
3.028-02
4 .81B-02
&.T5E-02
4.06E-02

2.91E-02

1.33E-02.

5.16B-02
Q. COE+Q0
0. 00E+00

1. 12E-02
1.30E-02
8.0TE~03
2.66B-03
117802

0. 00B+00
T.815-04
2.685-04
Q.00E+00

F

0.00E+00
7.95E-06
0.00E+0Q0
JT.11E-Q3
0. 00E+00

0.00B+00
3.19E-02
4.93E-02
T.01E-Q2
4 .35E-02

2.965E-02
1.358-02
5.38E-02
0. 00E+00
G.O0E+Q0

1.Q5E-02
1.268-02
T.7T7THE-0O3
Z.848-03
1.12E-02

Q. O0E+0G
8.33E-04
3.628-04
0. 00B+Q0

A A7
0.COE<00 1.60B-05
7 .85E-05 1.12B-03
0.00E+00 4.40E-03
9.83E-03 2.40E-02
0.00E+00 5.67E-02

0.00E+00 4.12E-C1
2.83B-01 4.14E-01
1.40E+00 £.288-01
&.67TE-01 2.50E-01
3.918-01 4.03E-O01

3.05E~01 9.40E-02
1.42E-01 Z.448-01
6.29E~01 3.958-01
0.CQE+00 9.25BE-1
C.COE+QQ 1.23E-01

2. 1TE-Q1 2. 11BE-01
2.56E-01 1.35B-01
1.6TE-01 1.25E~Q1
1.968-01 5.798B-01
3.598-01 2.20E-01

Q.00E+00 2.11B-01
2.47E~-Q2 1.31B-01
O.00E+Q0 8.26E-03
5.24B-02 5.19B-0Q2

i
" &

C.Q0BE+00 1.54E-06
4.40E~-05 8.21E-04
0.COE+0O 3.26E-03
B.13E-03 1.91E-C2
0.00E+0Q &.88B-02

0.00E+00 4.13B-D1
2.90E-01 4.15BE-01
1.39E+00 4.34E-01
6.6TE-OT 2.50E-01
4.0TE-D1 4.06B-Of

2.97E-01 9.31E-02
*.398-01 2.45E-O1
6.19E-01 3.99B-01
0.00E+00 9.18B-01
0.COE+00 1.22E-Q1

2.10E-01 2.10BE-01
2.59E-01 1.38B-01
1.67E-01 1.258-01
2.20B~-01 5.75E-M
3.55E-01 2.18B-01

0.00E+Q0 2.11E-O1
2.788-02 1.30B-0t
5.09E-02 4.60E-02
0. 00E+00 . T .59B-03

Al &

0. 00E+0Q &6.89BE-0OT
2.20E-05 6.00B-04
O.00B+00 2.458-03
6.6TE-03 1.53BE-02
0.Q0E+00 6.08E-Q2

0.00B+00 4£.148-01
2.96E-01 4,15B-01
1.388B+0Q 4.40E-01
&.6TE-01 2.50B-O1
£.218-01 "4.08B=01

2.91E-01 9.23B-02
1.37TE-01 2.46E-01
6.11E-01 4.03E-O01
G.00E+00 9. 11E-01
0.008+00 1.22E-01

2.048B-01 2.10B-01
Z2.6TE-01 t.408-0O1
1.&67B-01 1.25BE-01
2.43E-01 &.72B-0f
3.50E-01 2.16B-01

C.00E+00 2.118-01
3.00E-02 1.29E~-01
4.91E-0Z 4.10E-02
0.00E+Q0 3.51B—02




TARBLE 3. (ccntinued)

=46

TRANSITION

111-C
111-C
335-C
335-C
111-C

155-C
335-C
133-E
333-C
155-C

111-C
333-C
335-C
335-E
331-C

155-C
331-C
333-C
333-E
155-C

331-B
333-0
133-P
335-F

oo ot daoriah "ok B s

E=48

337
333
331
333
335

331
335
111
331
333

133
333
133
111
331

a3s
333
33s
111
133

111
133
331
331

TRARSITION

111-0
111-C
335-C
335-C
111-C

155-C
335-C
133-E
333-C
155-¢

i11-C
333-C
335-C
335-E
331-C

155-C
331-C
333-C
133-F
333-E

155-C
321-~-B
333-C
335-F

ool oo Wahikhs ol e

Z=50

331
333
331
333
335

331
335
T
331
333

133
333
133
111
331

335
333
335
331
111

133
111
133
331

TRANSITION

111-C
111-C
335-C
335-C
111-¢

155-C
335-C
i33-8
333-C
1585-C

111-C
333-C
336-C
335-E
331-C

185-C
331-C
333-C
133-F
333-B

155-C
331-F
333-C
335-F

aRor o o AR ol b e R

331
333
331
333
335

331
338
111
331
333

133

(3332

132
111
331

335
333
335
331
i1
133
111
123
551

WL

22 . 597
23.347
24463
25.343
33.809

3T.445
38.1863
38.713
39.052
39.548

39.715
41.345
45 861
46 . 658
78.198

83.121
87.966
91.479
122.29
131.02

147.99
153.06
159.10
529.88

WL

19.638
20.247
21.086
21.790
30.049

32.974
33.579
34.083
34.272
34.72T

34.831
36.171
39.664
40,369
T73.983

T8.845
83.435
B56.698
115.00
115.48

i23.23
140.29
143.56
242 .30

WL

17.093
17.586
18.222
18.784
E26.707

29.063
29.570
30.018
30.110
30.518

30.581
31.674

34.395

35.002
FO.133

T4.916
TS.250
B2 .2933
B6.616
109.2%

i16.22
133.16
134.99
14T .03

A

0.00E+00
2 .28E-05
0.00E+00
6.458-04
0.00F+00

Q. 0E+ GO
1.50E-02
2.238-02
1.048-02
1. 15E-02

3.798-02
5.36E-03
1 .05E-02
O.00E+Q0
O.00E+0Q0

Q.79E-04
3.2288-03
1.01E-03
1.30E-04
2.5685-04

Q. OOBE+00
2.44E-05
1.07E-05
0.00E+00

A

0. 00E+00
1. TTE-0S
Q. 00E+00
T.63E-04
O.00E+00

0.008+00
2.05E-02
2.97T8-G2
1.418-02
1.61E-02

5.08E-02
T.208-03
1.47B-02
Q. 008+00
0.00E+C0

1 .038-03
3.49E8-03
1 .09E-03
2 .508B-05
1.53E-04

2.7T8E-D4
0. 00B+00
2.90E-05
0. 00E+O0

A

0.00E+ Q0
1.27E-05
0.008+00
9. 00E-04
0.00E+00

0. 00E+00
e2.T9E-02
3.988-02
1.91E-02
2.23E8-02

6. 73E-02
Q.T1E-O3
2 .05E-02
0. 00E+00
0. Q0E+0C

1.088E-03
3.7T6E-N3
1.17E-03
5.16E-05
1.TTE-04

3.008-04
G, OQE+C0
3.40F-05
GLOOE+O0

F

O.00E+CO
6.218-06
C. 008+ QG
1.03E-03
0.00E+00

0.00E+00
2.28B-02
5.01E-02
7.158-02
4.51E-02

2.9985-02
1.37B-02
5.50B-02
OL.00E+00
0.00E+00

1.018-02
1.24E-02
7.63E-03
2.925-03
1.10B-02

0.00E+00
B8.558-04
4.07TE-04
Q. OOE+00

F

. 00E+00
3.628B-06
0.008+00
9.058-04
0O.00E+00

0.00E+0C
3.46E-0OF
5.17E-02
T.46E-02
4.84E-02

3.06B-02
1.41E-02
3.TTE-02
0. 00E+O0
0.00E+QQ

9.57TE-02
1.218-02
T.37B-03
4.95E-04
3.05B-03

1.05E-02
0. 00B+00
B.95E-04
0.00E+D0

P

0.00E+00
1. 96E-06
0. 00E+00
T.925-04
Q.00E+00

0.00E+DO
3.66E-02
5.378-02
T.80E-02
5.198-02

3.148-02
1.468-02
6. 068-02
0. 00E+00
0. 00B+00

G.08E-03
1.18E-02
7.14E-03
5.80E-04
2.17TE-03

1.01E-02
Q. DOE+00
5,28E-04
0, 00F+50

A'
0.00E+00
1.47TE-05
0.00E+00
&.048-03
0.00E+00

0. 00E+00
2.9588-M
1.38E+00
6.67TE~-01
4.28E-01

2.88E-01
t.35B-01
6.0TE-O1
0. 00B+00
0.00E+00

2.01E-01
2.63B-01
1.6TE-01
2.548-01
3. 48801

0.008+00
2.13B-02
4.,828-07
0.00E+