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An extensive dataset of oscillator strengths, line strengths, and Einstein A-coefficients has been
calculated for a large number of dipole-allowed (AS = 0) fine-structure transitions in Si Il. The line
strengths in LS coupling are obtained in an ab initio manner in the close-coupling approximation
employing the R-matrix method. The fine-structure components are obtained through a gebraic transfor-
mations of the LS multiplets. Observed spectroscopic energies are employed whenever available. A
12-state eigenfunction expansion of the core ion, Si 11, is employed for the present calculations. This
work presents the oscillator strengths of 1122 fine-structure transitions in Si 11 corresponding to 390
LS multiplets and provides a reasonably complete set of radiative transitions for this astrophysically
important ion for the first time. Present results are of comparable accuracy to previous detailed calcula-
tions obtained for asmall number of transitions and are in reasonably good agreement with the measured
oscillator strengths and lifetimes.  © 1998 Academic Press
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INTRODUCTION

Si Il is one of the most common ions observed in
absorption and emission spectra from astrophysical
sources, such as the interstellar medium, quasars, hot
stars, and the sun. The oscillator strengths for transitions
in Si 1l are used in the determination of abundances,
temperatures, densities, and column densities (see, e.g.,
Ref. [1]). Si Il has been investigated both experimentally
[2—9] and theoretically [10—17] by many workers. How-
ever, al these studies have remained confined to alimited
number of transitions until thework of the Opacity Project
(OP) [10]. One of the aims of the OP [18] has been to
obtain accurate atomic radiative data in an ab initio man-
ner in the close-coupling (CC) approximation using the
R-matrix method. The radiative work of the OP was car-
ried out in LS coupling; however, the laboratory plasma
experiments and the various astrophysical models usualy
consider the fine-structure transitions (see, e.g., [2-5]).
The extended non-LTE (low temperature equilibrium)
models which consider a number of transitions, such as
ones observed in hot stars, require both radiative and
collisional datafor alarge number of energy levels. Colli-
sional dataare now availablefor Si 11 [19] obtained in the
close-coupling approximation using the R-matrix method.
The aim of this work is to present an extensive set of
radiative data of reliable accuracy for fine-structure transi-
tions in Si 1l to be used in collisiona-radiative models
employed in astrophysical applications. Similar sets of
data for fine-structure transitions in other ions employing
the present method have been reported earlier [20].

Summary of the Theoretical Work and
Computations

The calculations of the oscillator strengths ( f-val-
ues), line strengths (S-values), and Einstein coefficients
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or transition probabilities (A-values) have been described
in previous works [20] and are not discussed in detail
here. We present only the computational details pertaining
to the Si 1l calculations.

In terms of accuracy, the strength of the present
method lies in the fact that accurate bound-state wave-
functions may be obtained for an atom or ion using the
close-coupling approximation where the core ion, termed
the‘‘target,”’ representsthe N-electron system. The wave-
function expansion, W(E), for any symmetry, S, of the
bound (N + 1) electron system is represented in terms
of the target states as

\I/(E) =A Z Xiai + Z Cj(I)j, (1)
! ]

where x; is the target ion wavefunction in a specific state
SLim and 6; is the wave function for the (N + 1)th
electron in a channel labeled as S Lymk?l; (SLr); k? is
the electron energy, which for k? < 0 may represent
bound states of the e + ion system; and A isthe antisym-
metrization operator. The ®;’s are correlation functions
of the (N + 1) electron system that compensate for the
orthogonality condition on the total wavefunction, as well
as account for short-range correlation effects, and c;’s
are the variational coefficients. The CC expansions imply
extensive configuration interactions in the coupled wave
functionsfor each SL7 at negative energies corresponding
to the bound states of the system.

The present work corresponds to CC calculations
employing a 12-state expansion of the target ion Si
[1l. The target states are: 3s?(*S®), 3s3p(°P°, 'P°),
3p2(1De’ 3Pe’ lSe), 3S3d(3De, lDe), 3543(358, lSe),
3s4p(®P°, 'P°). These states are optimized through
atomic structure calculations with spectroscopic con-
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figurations, 3s?, 3s3p, 3p?, 3s3d, 3s4s, 3s4p, and cor-
relation configurations, 3d?, 3p3d, 3p4s, 3p4p,
3d4s, 3d4p.

Computations for the line strengths are carried out
employing the R-matrix codes developed for the OP [ 21].
We obtain 65 calculated bound LSstates of Si |1 below the
first ionization threshold and 390 corresponding oscillator
strengths for transitions among these states. The number
of observed energy terms|[ 22] is 45. The calculated ener-
gies agree within 3% with the measured ones for most of
the states, as can be seen in Table I.

The fine-structure components of the transitions
are obtained through algebraic transformations of the LS
multiplet in the two ways as described in Ref. [20] and
employing the code JJTOLS [20]. The f, S, and A are
related as

Ei = 3g (fi/S), Asi(au) = % a3g Ef fir,

f

Ai(au.)

To

Ai(s™) = (2)
where E;; is the transition energy in rydbergs; S is the
line strength in atomic units (a.u.), « is the fine structure
constant; g;, g are the statistical weight factors of the
initial and final states [g = (2S + 1)(2L + 1) in LS
coupling and = (2J + 1) in JJ coupling]; and 7o =
2.4191 x 10~ sisthe atomic unit of time. Spectroscopic
observed energies [ 22] are employed whenever available
as these are measured with higher accuracy than the cal cu-
lated values. As the present calculated energies agree
quite well with the observed energies for most of the
terms, implementation of the observed energies improves
the accuracies of the total f- and A-values only dlightly.
Table | lists al the bound LS terms among which the
dipole alowed fine-structure transitions are considered,
resulting in 1122 transitions. In Table |, each LS term
is prefixed by a degeneracy symbol for convenience of
identification, in accordance with the National Institute of
Standards and Technology convention. An alphabetically
ascending order of letters is chosen for the even parity
states and a descending order for the odd parity states of
the same symmetry.

The target expansion in this work is the same as
that which Mendoza et a. [10] used for the OP radiative
data. The R-matrix computations are carried out indepen-
dently in both works. Although the level of accuracy in
both the works is about the same, the extent of the present
computations is not exactly the same as that of theirs.
(The details of the OP work are yet to be published.) The
differences between the two works come from the choice
of number of terms in the R-matrix basis set, number of
partial waves, and number of bound channels in the sec-
ond sum of the CC expansion [Eq. (1)], al of which
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affect the accuracy of the calculations. The R-matrix basis
set of 12 terms in the present work was checked for
convergence through unitarity of collision strengths for
excitation and dielectronic recombination asin Ref. [ 23].
All possible configurations of the ion were included in
the bound channel second term of the CC expansion to
complete the electron correlation effects. A larger number
of partial wavesisincluded, | going up to 9 in the present
work as compared to 5 in the OP work, and this has
resulted in a larger data set.

Results and Discussion

Thef-, S, and A-vauesfor the 1122 dipole-allowed
fine-structure transitions in Si 1l, corresponding to 390
LS multiplets, have been calculated. The complete set of
f-values is presented in Table Il; a computer-readable
listing including S- and A-values is available electroni-
cally from the author at the address given at the end of
the Conclusion.

To evauate the uncertainties, comparison of the
present weighted oscillator strengths gf is made for astro-
physically important transitions with a number of other
available theoretical and experimental valuesin Table A.
Although the multiplet transitions have been studied more
extensively for a number of transitions, much less data
are available for the fine-structure transitions. Among the
calculations, Mendoza et al. [10] and the present work
correspond to ab initio R-matrix calculations which can
be used for large-scale computations of the f-values. Most
other works correspond to various atomic structure calcu-
lations requiring optimization and can be applied for a
limited number of transitions. Differences in optimization
may lead to differences in results as we discuss below,
where comparison of the present results is made with
some of the best results available at this time.

For the transition 3s?3p(z ?P°) — 3s3p?(a ?P*®),
the only other calculated gf-values available for the fine-
structure components are by Luo et al. [15]. As can
be seen in Table A, the present gf-values show good
agreement with those of Luo et al. [15], while the mea-
sured values are about 17% lower. For the multiplet
transition the present gf-value agrees consistently well
with all other calculated numbers, but the measured val-
ues are again somewhat lower than the cal culated values.
The transition 3s?3p(z 2P°) — 3s3p?(a D°®) has been
studied by a number of investigators, but both the mea-
sured and the calculated values show a large spread.
This is a rather sensitive transition because the upper
a?De®stateisamixture of 3s3p? and 3s23d which causes
cancellations in the relevant matrix elements. The latest
measurement for both the LS and the fine-structure tran-
sitions of 3s?3p(z2?P°) — 3s3p?(a ?D*®) was carried out
by Berjeson and Lawler [2]. The agreement of their
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TABLE A
Comparison of the Present gf-values with Experiments and Other Calculations

LS multiplet Fine structure
Transition Present Expt Theo g O Present Expt Theo
3s23p(z 2P°) — 3s3p*(a 2P°) 5.233 45 [5] 5.226 [13] 4 4 2.906 2.943 [15]
4.32 [4] 5.32 [14] 4 2 0.580 0.607 [15]
4.44 (7 5.28 [15] 2 4 0.583 0.489 [4] 0.587 [15]
5.32 [10] 2 2 1.164 0.964 [4] 1.159 [15]
5.46 [17]
3?3p(z 2P°) — 3s3p? (a ?D°) 0.0148 0.0112 [2] 0.0149 [10] 2 4 0.0049 0.00417 [2] 0.00631 [12]
0.0312 [4] 0.0099 [11] 0.0103 [4] 0.00626 [15]
0.033 [5] 0.0112 [13] 0.0110 [5]
0.0208 [15] 0.00631 [8]
0.0060 [16] 4 6 0.00880 0.00661 [2] 0.00646 [12]
0.0198 [5] 0.0108 [15]
4 4 0.00098 0.000513 [2] 0.000398 [12]
0.00220 [5] 0.00116 [15]
353p(z 2P°) — 3%3d(b 2D°) 7.104 6.84 [7] 7.07 [10] 4 4 0.473 0.46 [15]
5.76 [5] 6.98 [13] 4 6 4.26 4.18 [15]
5.1[4] 7.17 [11] 2 4 2.374 1.70 [4] 2.32[15]
6.97 [15]
6.83 [16]
3s23p(z 2P°) — 3s%4d(c ?D°) 0.971 0.96 [4] 1.02 [10] 4 4 0.065 0.053 [5]
0.798 [5] 1.44 [11] 4 6 0.582 0.477 [5]
1.05 [13] 2 4 0.324 0.320 [4] 0.403 [15]
1.62 [15] 0.266 [5]
1.10 [16]
3s%3p(z ?P°) — 3s%4s(a 2S°) 0.802 1.38 [5] 0.786 [10] 4 2 0.534 0.916 [5] 0.467 [15]
1.23 [4] 0.773 [11] 2 2 0.268 0.460 [5] 0.233 [15]
0.780 [13] 0.414 [4]
0.78 [17]
3s%3p(z ?P°) — 3s3p?(b 2S°) 0.504 0.882 [5] 0.531 [10] 4 2 0.336 0.587 [5] 0.353 [15]
0.822 [4] 0.633 [11] 2 2 0.168 0.294 [5] 0.203 [15]
0.529 [13] 0.272 [4]
0.548 [15]
0.54 [17]
3s23p(?P°) — 3s%55(c %S9) 0.087 0.169 [5] 0.090 [10] 4 2 0.058 0.113 [5]
0.119 [13] 2 2 0.029 0.56 [5]

measured LS multiplet value with the present f-value is
fair, while the agreement is good with the present J
= 1/2-3/2 fine-structure component. Their results also
agree well with the atomic structure cal culations of Hib-
bert et al. [13] for the LS multiplet and reasonably well
with those of Dufton et a. [12] for the fine-structure
transitions. The present gf value agrees quite well with
that given by Mendoza et al. [10] for this transition and
for other transitions. For the second transition of this
symmetry, z ?P° — b 2D®, good agreement is found
between the present value with the measured value of
Livingston et al. [ 7] and with all other theoretical calcu-
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lations. The fine-structure components agree well with
Luo et al. [15], while the measured value [4] is lower.
For the third transition, z ?P° — ¢ *D¢®, the present gf
value agrees very well with the measured value of Van
Buren [4] and with afew of the other theoretical values
[10, 13, 16]. For the three transitions z ?P° — (a, b, c)
2s°, all the calculated values agree with each other in
general, but the measured values show poor agreement
with the calculations.

Comparison is also made of the present lifetimes
with other measured and calculated values in Table B.
The lifetimes can be measured in general with less uncer-
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TABLE B
Comparison of the Present Lifetimes (7) with Experiments
and Other Calculations

7 (ns)
State Present Experiment Theory
z3° 0.270 0.35(.1) [8] 0.258 [10]
0.27 [14]
a?De 335.7 439 (44) [2] 342 [10]
200-400 [9] 442 [13]
210.5 [14]
850 [16]
128 [17]
b ?D® 0.337 0.35 (.04) [7] 0.339 [10]
0.7 (:2) [9] 0.343 [13]
0.45 (.05) [8] 0.35 [16]
0.37 [14]
0.33 [17]
a?pe 0.245 0.29 (.04) [7] 0.235 [10]
<041[9] 0.246 [13]
0.23 [14]
0.26 [17]
a’s 0.876 0.89 (.05) [3] 0.901 [10]
0.91 (.04) [3] 0.904 [13]
0.9 (.2) [9] 0.83 [14]
0.90 [17]
b 2s° 1.017 0.58 [5] 0.929 [10]
0.968 [13]
1.08 [14]
0.94 [17]
c?s 2.552 1.99 (.2) [3] 2.36 [10]
2.501 [13]
y 2P° 9.478 8.3 (.8) [8] 9.31 [10]
9.1 (5) [6] 9.51 [13]
9.7 [16]
8.29 [14]
z%F° 3.355 3.2 (.4) [9] 3.26 [10]
3.4 (3) [6] 3.1[1¢]

Note. Numbers in parentheses give the experimental errors.

tainty than the gf values. The lifetime value is obtained
easily once the A-values are known since
1
Te = 7
A
where A; is the total radiative transition probability for
the state f, i.e,,

(3

A = z A (4)
The present lifetime of the state z *S° agrees with the
calculations by Mendoza et al. [10] and Hjorth-Jensen
and Aashmar [14], but is lower than the measured value
by Berry et a. [8]. The lifetime of the a ?D°® state of the
present work is within the spread of various measured
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values and agrees closely only with the value calculated
by Mendoza et a. [10]. However, the measured lifetime
of the a ?D° state by Berjeson and Lawler [2] agrees
very well with the atomic structure cal culations of Hibbert
et a. [13], which is expected since both groups agree
well with each other for the relevant gf values. Asin the
case of the gf value, the present lifetime for the b ?D®
state agrees well with the value measured by Livingston
et a. [7] and with al calculated values. The present
lifetime for a ?P°® is consistent with all other calculated
values and with the measured values of Livingston et al.
[7] and of Savage and Lawrence [9]. Good agreement
is obtained among the calculated and measured lifetimes
for a 2S°. The measured lifetime of b 2S° is much lower
than all the calculated values. The present lifetime for the
C 2S° date is about 28% larger than the recent value
measured by Schectman and Povolny [ 3], but agreesvery
well with the value calculated by Hibbert et a. [13] . Good
agreement is achieved among calculated and measured
lifetime values for the states y ?P° and z %F°.

An estimate of the accuracy for the present f-, S,
and A-values is approximately 10—30% for most of the
transitions, based on the general uncertainty estimate in
the close-coupling method, the low uncertainty in the
calculated energy values, and the comparison of the gf
and lifetime values with those given in other works. For
weak transitions, the uncertainties can be larger. A few
points should be noted as follows. The present method
obtains the fine-structure components through a purely
algebraic transformation and does not include any relativ-
istic mixing of LSterms explicitly in the wave functions.
Hence, for the transitions between highly excited states,
the uncertainty may be higher if LSJ-mixing becomes
significant. Intercombination transitions between levels of
different spin multiplicity could then redistribute the line
strengths somewhat differently among the allowed fine-
structure components.

Conclusion

A reasonably complete set of f-, S, and A-values
for 1122 dipole-alowed fine-structure transitions in Si 11
is obtained for the first time. The values should be accu-
rate to within 10—30%. The uncertainty due to neglect
of relativistic effects is expected to be low for this singly
charged ion. However, the uncertainty for transitions
among highly excited levels may be higher owing to inter-
mediate-coupling effects. Present results should be appli-
cable to detailed analysis of the absorption and emission
spectra of Si Il from a variety of astrophysical sources.

The full table of transition probabilities and energ-
iesis available in eectronic form from the author at nahar
@astronomy.ohio-state.edu. A FORTRANT77 code is aso
attached to the table to read the A-values and calculate
the lifetimes for any LS term or fine-structure level.
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EXPLANATION OF TABLES

TABLE |. Bound States of Si 1l

This table presents the bound states of Si |1 among which the dipole
allowed transitions are considered.

Term Electronic configuration and LS term. Each LSterm is prefixed by
a degeneracy symbol in aphabeticaly ascending order for
successive even parity and descending order for successive
odd parity states of the same symmetry

Eot(Ry) Experimental term binding energies of Si 1l (in rydbergs), derived
from statistically averaging over the measured levels of Si |l
from Ref. [22]

E.a(Ry) Term binding energies (in rydbergs) obtained in the present calcu-
lations

TABLE II. Energies and Oscillator Strengths for Allowed Transitionsin Si Il

In Table 1, data are given in subsets, with the first line corresponding
to the LStransition and subsequent lines to its fine-structure components. The
subsets are ordered by observed states up to a *P® — z *D° followed by the
calculated states starting with transition h 2S°® — q ?P°. The calculated transi-
tion energy is used for a transition where one or both states are unobserved.

Transition The transition i — f, with states i and f in the notation of
Table |

E, E Term binding energies of the initial and final LS terms given in
rydberg on the first line and the excitation energies of the
initial and final fine structure levels given in cm™ in subse-
quent lines. Negative signs for LS term binding energies are
omitted for convenience. For transitions between observed
levels, experimental energies are listed. For transitions where
one or both states are unobserved, theoretical binding energ-
ies are listed and no calculated fine-structure energies are
given. The energy for these latter transitions can be obtained
as E;; = 3g (f¢/S) from the f- and Svalues given in the
electronic version of the table.

O, O The statistical weight factors of the initial and final states

fis Oscillator strength
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TABLE |. Bound States of Si |l

See page 189 for Explanation of Tables

Term Eezpt (Ry) Eeal (Ry) Term EEIPt (Ry) Eeal (Ry)
35%4s a?S8¢  -0.604586  -0.6019 3s°6f z 2F°  -0.114226  -0.1141
353p? b2S¢  -0.502844  -0.4892 3s%7f w2F°  -0.083752  -0.0836
35255 c?28¢  -0.308682  -0.3072 3s%8f v 2F°  -0.064007  -0.0639
35265 d?S¢ -0.188283  -0.1870 3s%9f w?F°  -0.050496  -0.0504
35%7s e 2S¢ -0.126951  -0.1262 3s%10f t2F°  -0.040848  -0.0408
3528s f258¢  -0.091416  -0.0909 3s25g a?G® -0.161012  -0.1608
3529s g 258 -0.068977  -0.0687 3s%6g b2Ge  -0.111793  -0.1117
35210s h 28¢ -0.0537 3s%7g c?G®  -0.082114  -0.0820
35%11s i 28¢ -0.0431 3s%8¢ d?G®  -0.062856  -0.0628
353p? a?P®  -0.436581  -0.4270 "3s5%9g e?Ge  -0.049660  -0.0496
3s3p(3P°)4p b 2Pp° -0.0064 3s%10g f2Ge  -0.040224  -0.0402
3s23p z2P°  -1.199725  -1.2014 3s%6h z 2H° -0.1112
3s%4p 2p°  -0.461236  -0.4637 3s%7h y 2H° -0.0817
3525p z2P° -0.254872  -0.2564 3s28h z 2H° -0.0626
35%6p w?P° -0.162882  -0.1625 3s%9h w 2H° -0.0494
3s27p v?P° -0.114654  -0.1165 3s°10h v 2H° -0.0400
3s3p(3P°%4s w2P° -0.093902  -0.1011 3s°7i a’If -0.0816
3528p t2P°  -0.079472  -0.0802 3s%8i b2I° -0.0625
3529p s2P°  -0.062106  -0.0622 3s29; c?I¢ -0.0494
3s3p(3P°)3d r2P° -0.050990  -0.0525 3s%10: d?I¢ -0.0400
35210p g 2P°  -0.048422  -0.0481 3s28k z 2K° -0.0625
3s3p? a?D¢  -0.697367  -0.7091 3s°9k y 2K° -0.0494
35%3d b2D®  -0.478394  -0.4787 3510k z 2K° -0.0400
3s%4d c?D®  -0.280873  -0.2796 3529l a 2L¢ -0.0494
3525d d?D¢ -0.177254  -0.1763 3s%10l b2L® -0.0400
3526d e?D® -0.121410  -0.1209 3s%10m z 2M° -0.0400
3527d f2D¢ -0.088234  -0.0879 3p? z18°  -0.080306  -0.0868
35%8d 2pe  -0.066982  -0.0668 3s3p? atP®  -0.809605  -0.8284
3529d h D¢ -0.0524 3s3p(®P°)4s =z *P°  -0.134751  -0.1497
35210d i 2D° -0.0422  3s3p(®P°)3d y*P°  -0.066073  -0.0769
3s3p(3P°)3d z2D° -0.209976  -0.2302 3s3p(*P°)3d z?D° -0.068094  -0.0801
3s%4f z2F°  -0.257797  -0.2477 3s3p(3P°)3d z*F°  -0.158839  -0.1765
3525 f y 2F°  -0.164810  -0.1646
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TABLE Il. Energies and Oscillator Strengths for Allowed Transitionsin Si |l
See page 189 for Explanation of Tables

Transition E; Ey g9i 9f Jif Transition E; Ey gi g5 I
Ry/cm~! Ry/cm~! Ry/cm~! Ry/cm—!
a?8® — y? P° 0.6046 04612 2 6 1.136E+00 28 — ¢?P° 0.3087 00484 2 6 7.885E-04
65500.47  81251.32 2 4 7.582E-01 97972.09 126525.80 2 4  5.256E-04
65500.47  81191.34 2 2 3.776E-01 97972.09 126545.40 2 2 2.630E-04
a2S8¢ — g2 P° 0.6046 0.2549 2 6 4.059E-03 d28€ — w2 Po 0.1883 0.1629 2 6 2.027E+00
65500.47 103885.25 2 4  2.707E-03 111184.46 113976.72 2 4  1.354E400
65500.47  103860.74 2 2 1.352E-03 111184.46 113962.08 2 2  6.733E-01
a28¢ — w?P° 0.6046 0.1629 2 6 8.796E-03 d25e _y y2po 0.1883 0.1147 2 6 3.164E-02
65500.47  113976.72 2 4  5.865E-03 111184.46 119273.81 2 4 2.112E-02
65500.47 113962.08 2 2 2.931E-03 111184.46 11924522 2 2 1.052E-02
a®8e - v2P° 0.6046 0.1147 2 6  2.089E-02 d28e 5 42 p° 0.1883 00939 2 6 9.998E-02
65500.47 119273.81 2 4 1.393E-02 111184.46 121590.19 2 4  6.697TE-02
65500.47 119245.22 2 2 6.962E-03 111184.46 121444.12 2 2 3.301E-02
a?S5¢ - u?P° 0.6046 00939 2 6 1.239E-02 d2se — 2 p° 0.1883 0.0795 2 6 5.807E-03
65500.47 121590.19 2 4 8.267E-03 111184.46 123138.67 2 4 3.876E-03
65500.47 121444.12 2 2  4.123E-03 111184.46 123097.63 2 2  1.931E-03
a28¢ — 2 p° 0.6046 0.0795 2 6 8.304E-05 d25e — s2po 0.1883 0.0621 2 6 6.167E-05
65500.47 123138.67 2 4 5.537E-05 111184.46 125033.70 2 4 4.112E-05
65500.47 123097.63 2 2  2.767E-05 111184.46 125024.90 2 2 2.055E-05
a?8¢ - 2 p° 0.6046 0.0621 2 6 1.086E-03 d28¢ — r2p° 0.1883 0.0510 2 6 7.656E-03
65500.47 125033.70 2 4 7.237E-04 111184.46 126236.40 2 4 5.099E-03
65500.47 125024.90 2 2 3.618E-04 111184.46 126279.00 2 2  2.557E-03
a?Se - r2p° 0.6046 0.0510 2 6 3.330E-03 d?5¢ — ¢?pP° 0.1883 0.0484 2 6 2.910E-03
65500.47 126236.40 2 4  2.220E-03 111184.46 126525.80 2 4 1.939E-03
65500.47 126279.00 2 2 1.111E-03 111184.46 126545.40 2 2 9.708E-04
a25® — q2P° 0.6046 00484 2 6 8.135E-06 €28° — v2P° 0.1270 0.1147 2 6 1.610E+400
65500.47 126525.80 2 4 5.422E-06 117914.80 119273.81 2 4 1.081E400
65500.47 126545.40 2 2 2.712E-06 117914.80 119245.22 2 2 5.291E-01
b25e — 2 P° 0.5028 04612 2 6 5.262E-03 e25° - u2p° 0.1270 00939 2 6 1.396E+00
76665.35  81251.32 2 4  3.524E-03 117914.80 121590.19 2 4 9.430E-01
76665.35 81191.34 2 2 1.739E-03 117914.80 121444.12 2 2 4.527E-01
b2S° — z2P° 0.5028 0.2549 2 6 3.899E-04 e25¢ - $2p° 0.1270 0.0795 2 6 5.068E-02
76665.35 103885.25 2 4  2.600E-04 117914.80 123138.67 2 4 3.387E-02
76665.35 103860.74 2 2 1.299E-04 117914.80 123097.63 2 2  1.680E-02
b25° — w2 P° 0.5028 0.1629 2 6 5.775E-04 €2S5° — $2P° 0.1270 00621 2 6 2.042E-03
76665.35 113976.72 2 4 3.851E-04 117914.80 125033.70 2 4  1.362E-03
76665.35 113962.08 2 2 1.925E-04 117914.80 125024.90 2 2 6.800E-04
b28e 5 2P0 0.5028 0.1147 2 6 2.036E-02 e25e —y p2po 0.1270 0.0510 2 6 1.309E-02
76665.35 119273.81 2 4 1.358E-02 117914.80 126236.40 2 4 8.712E-03
76665.35 119245.22 2 2  6.784E-03 117914.80 126279.00 2 2 4.378E-03
b2S° — u2P° 0.5028 0.0939 2 6 5.427E-02 e25° 5 ¢2p° 0.1270 00484 2 6 7.692E-03
76665.35 121590.19 2 4 3.622E-02 117914.80 126525.80 2 4 5.124E-03
76665.35 121444.12 2 2 1.805E-02 117914.80 126545.40 2 2 2.568E-03
b25e 5 t2po 0.5028 0.0795 2 6 1.035E-02 f28 - 2p° 0.0914 0.0795 2 6 3.248E+400
76665.35 12313867 2 4 6.903E-03 121814.38 123138.67 2 4  2.188E400
76665.35 123097.63 2 2 3.448E-03 121814.38 123097.63 2 2 1.060E+00
b2S° — 2 P° 0.5028 0.0621 2 6 9.083E-03 28 - s2p° 0.0914 0.0621 2 6 2.762E-02
76665.35 125033.70 2 4 6.056E-03 121814.38 125033.70 2 4 1.843E-02
76665.35 125024.90 2 2 3.027E-03 121814.38 125024.90 2 2 9.191E-03
b28e — r2pe 0.5028 0.0510 2 6  6.208E-02 f28e 5 r2po 0.0914 0.0510 2 6 2.874E-02
76665.35 126236.40 2 4 4.138E-02 121814.38 12623640 2 4 1.910E-02
76665.35 126279.00 2 2 2.071E-02 121814.38 126279.00 2 2  9.641E-03
b2Se — ¢%2P° 0.5028 00484 2 6 8.602E-03 28 = g2P° 0.0914 0.0484 2 6 2.346E-02
76665.35 126525.80 2 4 5.734E-03 121814.38 126525.80 2 4 1.562E-02
76665.35 126545.40 2 2  2.868E-03 121814.38 126545.40 2 2  7.840E-03
28 — z2p° 0.3087 0.2549 2 6 1.705E+400 928¢ - s2P° 0.0690 00621 2 6 3.463E400
97972.09 10388525 2 4 1.139E400 124276.70 125033.70 2 4  2.317E400
97972.09 103860.74 2 2  5.669E-01 124276.70 125024.90 2 2 1.145E+400
c25¢ - w?P° 0.3087 0.1629 2 6 2977E-04 928 = r2pe 0.0690 00510 2 6 1.017E-01
97972.09 113976.72 2 4 1.986E-04 124276.70 126236.40 2 4  6.729E-02
97972.09 113962.08 2 2  9.919E-05 124276.70  126279.00 2 2 3.438E-02
c2Se - v2pe 0.3087 0.1147 2 6 1.770E-02 g28¢ - ¢2P° 0.0690 0.0484 2 6 1.128E-01
97972.09 11927381 2 4 1.181E-02 124276.70 126525.80 2 4  7.498E-02
97972.09 11924522 2 2 5.896E-03 124276.70 126545.40 2 2 3.782E-02
28 — u2pe 0.3087 0.0939 2 6  2.022E-02 a2Pe —y z2P° 0.4366 0.2549 6 6 2.610E-04
97972.09 121590.19 2 4 1.351E-02 84004.26 10388525 4 4 2.168E-04
97972.09 121444.12 2 2 6.711E-03 84004.26 103860.74 4 2  4.331E-05
28¢5 2 p° 0.3087 00795 2 6 2.201E-04 83801.95 103885.25 2 4 8.761E-05
97972.09 123138.67 2 4  1.468E-04 83801.95 103860.74 2 2  1.750E-04
97972.09  123097.63 2 2 7.329E-05 a?P® - w?P° 0.4366 0.1629 6 6 1.828E-03
c25¢ -3 $2P° 0.3087 00621 2 6 3.427E-04 84004.26 113976.72 4 4 1.520E-03
97972.09 125033.70 2 4 2.285E-04 84004.26 113962.08 4 2 3.039E-04
97972.09 125024.90 2 2 1.142E-04 83801.95 113976.72 2 4 6.122E-04
c28¢ - r2p° 0.3087 00510 2 6 5.615E-03 83801.95 113962.08 2 2 1.224E-03
97972.09 126236.40 2 4 3.742E-03 a?Pe — v2P° 0.4366 0.1147 6 6 2.402E-02
97972.09 126279.00 2 2  1.874E-03 84004.26 11927381 4 4 1.998E-02

191 Atomic Data and Nuclear Data Tables, Vol. 68, No. 2, March 1998



TABLE Il. Energies and Oscillator Strengths for Allowed Transitionsin Si |l
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Transition E; Ey 9 95 Fis Transition E; Ey g9i 9% Tt
Ry/ecm~! Ry/em~! Ry/ecm~! Ry/cm™1
84004.26 11924522 4 2 3.993E-03 55325.18 103556.16 6 6 6.074E-03
23801.95 11927381 2 4 8.0395—03 55309.35 103556.16 4 6 1.276E-01
801.95 11924522 2 2 1.607E-02 2 2
2pe _y y2po so0Lo8 a2 22 Logroz a?D® — 2 F° 0.6974 0.1648 10 14 5.438E-02
a u . . . 55325.18 113760.15 6 8 5.179E-02
posiss w14 fmeo sl dmes ¢ ¢ lnmo
83801.95 121590.19 2 4 1.685E-02 a?D® — z?F° 0.6974 0.1142 10 14 2:793E:02
2 e 2 b0 83801.95 121444.12 2 2  3.356E-02 55325.18 119311.19 6 8 2.660E-02
a?P¢ — 2P 0.4366 0.0795 6 6 5.818E-03 55325.18 119311.34 6 6 1.330E-03
84004.26 12313867 4 4 4.842E-03 55309.35 119311.34 4 6 2.794E-02
84004.26 123097.63 4 2 9.673E-04 a?2D® — w2F° 0.6974 0.0838 10 14 1.638E-02
83801.95 12313867 2 4 1.947E-03 55325.18 122655.25 6 8 1.560E-02
2o 2o 83801.95 12309763 2 2 3.889E-03 55325.18 122655.37 6 6 7.801E-04
a?P¢ — s2P 0.4366 0.0621 6 6 1.451E-03 553090.35 12265537 4 6 1.639E-02
g:ggi-gg i%gggi.gg 3 3 %‘i?ﬁ%‘gi a?D® — v2F° 0.6974 0.0640 10 14 1.041E-02
) . . - 55325.18  124822. . -
83801.95 125033.70 2 4 4.852E-04 T - QOQE-OS
55325.18 124822.14 6 6 4.955E-04
2pe _, ,2po 833(2113;22 12582045?8 (2; Z ?-ggfg-gg ) , 55309.35 124822.14 4 6 1.041E-02
a r . . . - a2De — u2F° 0.6974 0.0505 10 14 7.071E-03
84004.26 12623640 4 4 1.032E-05 55325.18 126304.82 6 8 6.733E-03
§§28‘1*'§§ gg%ggg ‘21 Z Z-‘l)ggg:% 55325.18 126304.82 6 6 3.367E-04
83801.95 12627900 2 2 8.303E-06 2D re ok e e 1o g'gggg'gg
a’P¢ — ¢?P° 0.4366 00484 6 6 9.544E-04 : ‘ : _
55325.18 12736350 6 8 4.780E-03
84004.26  126525.80 4 4 7.940E-04 55325.18 127363.50 6 6 2.390E-04
84004.26 12654540 4 2 1.589E-04 55309.35 12736350 4 6 5.021E-03
Somo19e lzesas.80 2 4 S1olEO4 b2D® — 42 P° 0.4784 0.4612 10 6 2.848E-02
a?Pe — 22 D° 0.4366 02100 6 10 6.256E-06 Zggg?;"é% 3}%2}%% 2 4 2'23358?’)
. . ) - . . 4 4. -
84004.26 10882060 4 6 5.619E-06 g
84004.26 108778.70 4 4  6.233E-07 2 e 2 po 7933850 8119134 4 2 2.336E-02
b2De - 2P 0.4784 0.2549 10 6 9.653E-03
. . 83801.95 108778.70 2 4 6.284E-06 79355.02 10388525 6 4 9.653E-03
SSRGSl 8 siurg et e o 1 [elkw
. . . - 8.50 103860.74 4 2 8.042E-03
ggggg-gg ggg}-gi 3 g 3'325’%83 b2D° — w2 P° 0.4784 0.1629 10 6 5.737E-03
» e 2 mo - - . 79355.02 113976.72 6 4 5.737E-03
a?De® - z?P 552.2659'{§ 1032&;25532 1g 2 %'88-,775’_8% ;9338.50 113976.72 4 4 9.567%—04
. . . 9338.50 113962.08 4 2 4.781E-03
55309.35 103885.25 4 4 1.679E-03 p2De — 42 po 0.4784 0.1147 10 6 2.290E-02
2pe 2 po 55309.35 103860.74 4 2 8.389E-03 79355.02 119273.81 6 4 2.290E-02
SRS N I s foms 14 rhes
. . X . 45.2 4 2 1.908E-02
55309.35 11397672 4 4 1.663E-03 p2De _5 42 PO 0.4784 00939 10 6 3.187E.02
55309.35 113962.08 4 2 8.312E-03 70355.02 12159019 6 4 3.190E-02
2De 5 y2Pe 0.6974 0.1147 10 6 4.209E-02 ) : ) 3
a ssaidTd | ooiidT 10 6 4.209E-02 79338.50 121590.19 4 4 5.319E-03
. . . 79338.50 121444.12 4 2  2.650E-02
ggggggg }}ggzggé s 3 g-gégg‘gg b2De — t2P° 0.4784 0.0795 10 6 2.202E-03
2pe 2po o607 o on et 79355.02 12313867 6 4 2.203E-03
a - u 5o 1215905351”3 lg 2 2’}3%;,8% 79338.50 123138.67 4 4 3.673%—04
: - . 79338.50 123097.63 4 2 1.835E-03
ggggggg i%}igg-}g 3 ‘2‘ },‘?2‘2383 b2D° — s2P° 0.4784 0.0621 10 6 5.267E-04
2pe _y 12po 2 . o 79355.02 125033.70 6 4 5.267E-04
Do eR S g 0 ¢ snEo putse imesn 4§ aniEs
. . . . 12502490 4 2 4.390E-04
ggggggg }%g(l)gf;‘gg ?1 % égg‘;g;gg b2De — r2P° 0.4784 0.0510 10 6 8.725E-04
2pe _, g2po - . . 79355.02 12623640 6 4 8.721E-04
a?D® > s 55%2%9'1/3 1258.3%6% 12 2 g.;%g—gg ;9338.50 126236.40 4 4 1.454%04
. . . - 9338.50 126279.00 4 2 7.276E-04
ggggg-gg 132832'58 3 % },‘é?,ég’_gg b2De — g2Po 0.4784 0.0484 10 6 2.876E-05
2pe s y2po - - v . 79355.02 12652580 6 4 2.875E-05
DR S emi 1 3miy mEn gmmm 1 1 e
. . . - . 4540 4 2 2.398E-05
55309.35 126236.40 4 4 1.437E-02 p2De —3 220 0.4784 0.2100 10 10 1.231E-05
55309.35 126279.00 4 2 7.190E-02 70355.02 108820.60 6 6 1.150E.05
a?D® — g2P° 553.265913 126%;)5433 o ¢ %-gggg—g; ;9355202 10877870 6 4 8:200%-07
. 5. . 9338.50 108820.60 4 6 1.232E-06
55309.35 126525.80 4 4 3.142E-03 3
55309.35 12654540 4 2 1.571E-02 b2De _3 2 F0 7933487'22 108[7,7285;2 13 1: ;';gﬁg_gi
a?D® — 22D° 0.6974 0.2100 10 10 2.565E-03 : : : _
79355.02 10355603 6 8 5.313E-01
55325.18 108820.60 6 6 2.394E-03 79355.02 103556.16 6 6 2.656E-02
55325.18 108778.70 6 4 1.709E-04 79338.50 103556.16 4 6 5.582E-01
ggggg-gg %ggggg-gg 3 2 %gggg;gg b2De — y2Fo 0.4784 0.1648 10 14 6.9838E-02
are . 200 - . . 79355.02 113760.15 6 8 6.654E-02
a?D® - 22 F 0.6974 0.2578 10 14 1.276E-01 79355.02 11376032 6 6 3.327E-03
55325.18 103556.03 6 8 1.215E-01 79338.50 113760.32 4 6 6.991E-02
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Transition E; Ly g9i 9§ I Transition by Ey gi 95 Fif
Ry/cm~! Ry/cm~—! Ry/cm~! Ry/cm~!
b2 De - g2F° 0.4784 0.1142 10 14 1.698E-02 101024.35 124822.14 6 6 1.551E-03
7935502 11931116 6 8 1617503 , ) 101023.05 124822.14 4 6 3.258E-02
79355.02 119311.34 6 6 8.084E-04 c¢?D® — u*F° 0.2809 0.0505 10 14 1.930E-02
79338.50 119311.34 4 6 1.698E-02 101024.35 126304.82 6 8 1.838E-02
B2De — w2 F° 0.4784 0.0838 10 14 5574F.03 10102435 12630482 6 6 9.1205-03
79355.02 12265525 6 8 5.307E-03 101023.05 126304.82 4 6 1.930E.O
79355.02 122655.37 6 6 2.654E-04 2De — t2F° 0.2809 0.0408 10 14 1.246E-02
79338.50 12265537 4 6 5.575E-03 101024.35  127363.50 6 8 1~187g:02
2pe _y 2 o 101024.35 12736350 6 6 5.935E-04
D TFT | 0ATEL L0010 10 14 2.188E-03 10102305 12736350 4 6 1.246E-02
79355.02 124822:]4 6 6 1:042E_04 d?D¢ — w?P° 0.1773 0.1629 10 6 3.760E-01
79338.50 124822.14 4 6 2.188E-03 112394.72 113976.72 6 4 3.771E-01
b2D° — u2F° 0.4784 00505 10 14 9.701E-04 112304.56 11307672 4 4 g28eR-02
79355.0 . 1238E- : : .
79355.03 }%2383.23 2 2 2%"133%_8‘51 d’D® — v2P° 0.1773 0.1147 10 6 1.193E-02
79338.50 126304.82 4 6 9.703E-04 112394.72 119273.81 8 4 1.195E-02
82D - 2F° 124784 00408 10 14 4.726E-04 112394.5¢ J152738l 1 3 é-g?gg'gg
9355.02 12736350 6 8 4.500E-04 . : 910k
79355.02 127363.50 6 6 2.250E-05 d?De — w2 P° 0.1773 0.0939 10 6 2.727E-02
79338.50 127363.50 1 6 4.727E-04 ) 112394.72 121590.19 6 4 2.741E-02
2De — z2P° 0.2809 0.2549 10 6 2.432E-01 e I 1 3 ‘;‘gigg‘gg
101024.35 10388525 6 4 2.438E-01 e . 2o : . 2485
101023.05 103885.25 4 4 4.066E-02 d*D® —» *P 0.1773 0.0795 10 6 2.615E-03
101023.05 103860.74 4 2 2.016E-01 112394.72 12313867 6 4 2.618E-03
2D = w2 PO 0.2809 01629 10 6 B8.736E.04 112394.56 12313867 4 4 4.364E-04
10109435 11397692 6 4 8739B04 e o 112394.56 123097.63 4 2 2.174E-03
101023.05 113976.72 4 4 1.457E-04 Df =P 01773 00621 10 6  4.158E-04
101023.05 11396208 4 2 7.275E-04 112394.72  125033.70 6 4 4.159B-04
?D® — v2P° 0.2809 0.1147 10 6 7.266E-03 ﬁgggi‘gg g?ggi'gg ?1 g g'igégigi
101024.35 11927381 6 4 7.270E-03 2P s .2 po : : Py
10102305 11927381 4 4 1312B.08 d?D® - r2P 0.1773 0.0510 10 6 6.854E-04
101023.05 11924522 4 2  6.046E.03 112394.72 12623640 6 4 6.847E-04
aDe e 0ai00  ooess 1o & 3 ehos l300456 12633640 4 1 1110l
101024.35 121590.19 6 4 1.281E-02 2 e 2 po 4.56 126279, 4 2 572 ]
10102305 121590.19 4 4 2.135E-03 ED P OATTS pebdsd 10 6 LOOSE-03
101023.05 12144412 4 2 1.060BE-02 : . 004 -
2D® — 2P° 0.2809 00795 10 6 1.081E-03 J1230456 126sanf0 4 4 leTiEOL
10102435 123138.67 6 4 1.081E-03 2re . 210 : : .
101023.05 12313867 4 4 1.802E-04 #D* 4y F 0.1773 01648 10 14 5.414E-01
101023.05 123097.63 4 2 8.995E-04 112394.72  113760.15 6 8 5.155E-01
2De -y s2Po 0.9509 00621 10 6 1540B.04 112394.72 11376032 6 6 2.578E-02
10109435 12503370 6 4 1540F.04 ., 11239456 11376032 4 6 5.414F:01
101023.05 125033.70 4 4  2.566E-05 d*D® — °F 0.1773 0.1142 10 14 3.840E-01
101023.05 125024.90 4 2 1.283E-04 112394.72  119311.19 6 8 3.658E-01
2D® = r2pe 0.2809 00510 10 6 1.893E-04 11230472 11931134 6 ¢ 1829102
}8%83%‘%2 }%g%ggfig 2 1 ;’{’2253“ d?D® — w?F° 0.1773 00838 10 14 1.331E-01
10102305 12627600 4 2 1579E.04 112394.72 12265525 6 8 1.268F-01
®D* — ¢2P° 02809 00484 10 6 2.982F-04 11239472 12265537 6 G 6.340E03
101024.35 126525.80 6 4  2.981E-04 d2D¢ —s L2 F° 0.1773 0.0640 10 14 6.327E:02
101023.05 126525.80 4 4 4.969E-05 : : .
10102305 12654540 4 2 2.487H09 112394.72 124822.08 6 8 6.026E-02
2D — 22D° 0.2809 02100 10 10 9.745E-06 lig%04.72 12482214 6 & 3.013E-03
101024.35 10882060 6 6 9.114E-06 d2D¢ —s w2 Fo 0.1773 0.0505 10 14 3.574E-02
101024.35 108778.70 6 4 6.475E-07 : : :
101023.05 10882060 4 6 9.767E-07 112394.72 12630482 6 & 3404002
: : : 112394.72 126304.82 6 6 1.702E-03
101023.05 108778.70 4 4 8.743E-06 y
2De — z2F° 0.2809 0.2578 10 14 2.782E-01 d2De _s {20 11289147'32 1263%4483 13 13 23;;533
101024.35 103556.03 6 8 2.649E-01 < , :
112394.72 12736350 6 8 2.148E-02
101024.35 103556.16 6 6 1.324E-02
10102305 103556.16 4 6 2.783E-01 11230472 12736350 6 6 1.0T4E-03
2De — y2F° 0.2809 0.1648 10 14 5.026E-01 2 2 , y ) g
10105498 11steots o '3 Sozeedl €2D® — v2P° 0.1214 0.1147 10 6 3.102E-01
10102435 11376033 € 6 2593502 118522.93 11927381 6 4 3.141E-01
10102305 11376032 4 6 5.026E-01 11852286 11907381 4 4 5.236E-02
2D¢ — g2F° 0.2809 0.1142 10 14 1.460E-01 e2De —5 w2 PO 0.1214 0.0939 10 6 3.987E-01
101024.35 119311.19 6 8 1.390E-01 : : O51E-
118522.93 12159019 6 4 4.051E-01
101024.35 11931134 6 6 6.952E-03
10102305 11931134 4 6 1.460E-01 11802280 12159019 4 4 §IhamDe
2 e 2 1o - . . -
c2D® — w?F 0.2809 0.0838 10 14 6.215E-02 2D¢ —s (2P° 0.1914 00795 10 6 1.008E.02
ig}ggj-gg 122655.25 ¢ 8 ggégg:gg 118522.93 12313867 6 4 1.011E-02
I003as a5 S Z3NED lszase isisser 4 4 Lesskod
2 ne 2 o - . . =
2D® - 42F 0.2809 0.0640 10 14 3.258%—02 e2De —y 2 P° 0.1914 00621 10 6 9.194FE-04
101024.35 12482208 6 8 3.102E-02 : : ‘
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TABLE Il. Energies and Oscillator Strengths for Allowed Transitionsin Si |l
See page 189 for Explanation of Tables

Transition E; Ey gi g5 Fir Transition E; By gi 95 Fir
Ry/cm~! Ry/cm—! Ry/cm~! Ry/cm™!
118522.93 125033.70 6 4 9.198E-04 g2D® — v2F° 0.0670 0.0640 10 14 1.097E400
118522.86 125033.70 4 4 1.533E-04 124495.70  124822.08 6 8 1.045E+400
118522.86 125024.90 4 2 7.655E-04 }g:igggg i%igg%ﬁ 2 g ?(2]3;%—030
e2De — r2pP° 0.1214 0.0510 10 6 1.822E-03 . . . +
118522.93 126236.40 6 4 1.819%-03 92D — u2F° 124(‘)1;’056;8 12636(315(8)3 lg 1§ gig?g-gi
118522.86 126236.40 4 4  3.032E-04 . . . -
118522.86 126279.00 4 2  1.524E-03 124495.70 126304.82 6 6 1.221E-02
2D - q2 pe 0.1214 0.0484 10 6 2.166E-03 ) ) 124495.70 126304.82 4 6 2.563E-01
118522.93 126525.80 6 4  2.164E-03 g°De¢ — t°F° 0.06;0 70.0408 10 14 1.015%01
118522.86 126525.80 4 4 3.606E-04 124495.70 127363.50 6 8 9.668E-02
118522.86 126545.40 4 2 1.808E-03 124495.70 127363.50 6 6 4.834E-03
e2D¢ — 2 F° 0.1214 0.1142 10 14 7.512E-01 ) ) 124495.70 127363.50 4 6 1.015E-01
118522.93 119311.19 6 8 7.153E-01 a’G® — zF° 0.1610 0.1142 18 14 1.581E-02
118522.93 119311.34 6 6 3.577E-02 114177.10 119311.19 10 8 1.581E-02
118522.86 119311.34 4 6 7.513E-01 }}3}’;’;%8 Hggliég g 8 5.645%04
e2De — w?F° 0.1214 0.0838 10 14 3.200E-01 . 11. 6 1.524E-02
118522.93 122655.25 6 8 3.048%—01 a2Ge —» w?F° 0:71';510 0.0838 18 14 2.491%—03
118522.93 122655.37 6 6 1.524E-02 114177.10 122655.25 10 8 2.491E-03
118522.86 122655.37 4 6 3.200E-01 114177.10 122655.25 8 8 8.896E-05
e2D® — v2F° 0.1214 0.0640 10 14 1.188E-01 2 . 114177.10 122655.37 8 6 2.402E-03
118522.93 124822.08 6 8 1.132E-01 a’G® = v°F° 0.1610 0.0640 18 14 8.620E-04
118522.93 124822.14 6 6 5.659E-03 114177.10 124822.08 10 8 8.620E-04
118522.86 124822.14 4 6 1.188E-01 114177.10 124822.08 8 8 3.079E-05
e2De — u2 Fo 0.1214 0.0505 10 14  5.925E-02 . ) 114177.10 124822.14 8 6 8.313E-04
118522.93 126304.82 6 8 5.642E-02 a*G® - u?F° 0.1610 0.0505 18 14 4.110E-04
118522.93 126304.82 6 6 2.821E-03 114177.10 126304.82 10 8 4.110E-04
118522.86 126304.82 4 6 5.925E-02 114177.10 126304.82 8 8 1.468E-05
e2 De — 1521;'0 0.1214 0.0408 10 14 3.470E-02 R 2 114177.10 126304.82 8 6 3.963E-04
118522.93 127363.50 6 8 3.305E-02 a’*Ge — t°F° 0.1610 0.0408 18 14 2.342E-04
118522.93 127363.50 6 6 1.652E-03 114177.10 127363.50 10 8 2.342E-04
118522.86 127363.50 4 6 3.470E-02 1141;;.10 12;363.50 8 8 8.365%—06
f2De - 2p° 0.0882 0.0795 10 6 8.625E-01 114177.10 12736350 8 6 2.258E-04
122163.54 123138.67 6 4 8.748%—01 b2Ge — w2 F° 0:71118 0.0838 18 14 4‘169%-02
122163.48 123138.67 4 4 1.458E-01 119578.23 122655.25 10 8 4.169E-02
122163.48 123097.63 4 2  6.983E-01 Hgggg%S 122655.25 8 8 1.489%—03
f2De — s2p° 0.0882 0.0621 10 6 4.128E-03 .23 122655.37 8 6  4.020E-02
122163.54 125033.70 6 4 4.1325-03 b2Ge - v2F° 0.1118 0.0640 18 14 6.998%-03
122163.48 125033.70 4 4 6.887E-04 119578.23 124822.08 10 8 6.998E-03
122163.48 125024.90 4 2 3.433E-03 Hgggggg i%igg%?i g g 2;92%—8%
2 ne 2 po -
D¢ - r*P 0.0882 0.0510 10 6 5.986E-03 - - .74
d 122163.54 126236.40 6 4  5.966E-03 B2Ge - w2 F° 0.1118 0.0505 18 14 2.450%-03
122163.48 126236.40 4 4  9.943E-04 119578.23 126304.82 10 8 2.450E-03
122163.48 126279.00 4 2 5.023E-03 119578.23  126304.82 8 8 8.750E-05
f2 De — q2 Pe 0.0882 0.0484 10 6 5.492E-03 2 e 2o 119578.23 126304.82 8 6 2.362E-03
122163.54 126525.80 6 4 5.483E-03 b*Ge —» t°F 190;71118 70.0408 18 14 1.173}53)-03
122163.48 126525.80 4 4  9.139E-04 119578.23  127363.50 10 8 1.173E-03
122163.48 126545.40 4 2 4.590E-03 119578.23 127363.50 8 8 4.189E-05
F2D* — w2 F° 0.0882 0.0838 10 14 9.338E-Gl soe . g, 11957823 12736350 8 6 1.131E-03
122163.54 122655.25 6 8 R8.892E-01 c*G® - v F 0.0821 0.0640 18 14 7.503%-02
122163.54 122655.37 6 6  4.447E-02 122835.13  124822.08 10 8 7.503E-02
2 5 122163.48 122655.37 4 6 9.340E-01 }g;ggg%g ig:g%g(;z g g ggggg-gg
féDe —» v°F®° 0.0882 0.0640 10 14 2.816E-01 2 20 N N . :
122163.54 124822.08 6 8 2.682%—01 c -+ u 12232%8%:1)) 1262&5%3 ig 1§ }%ggg gg
122163.54 124822.14 6 6 1.341E-02 . K . -
122163.48 124822.14 4 6 2.816E-01 122835.13 126304.82 8 8 4.626E-04
f2De s 42 F° 0.0882 0.0505 10 14 1.087E-01 sy, 12283513 126304.82 8 6 1.249E-02
122163.54 126304.82 6 8 1.035E-01 c*Ge = t°F 0.0821 0.0408 18 14 4.641%—03
122163.54 126304.82 6 6 5.176 E-03 122835.13 127363.50 10 8 4.641E-03
122163.48 126304.82 4 6 1.087E-01 ngggig }%;ggggg g 2 12%5-8%
2pDe o 2F° 0.0882 0.0408 10 14 5.553E-02 . - - -
/ 122163.54 127363.50 6 8 5.289E-02 d2G® — u?F° 0.0629 0.0505 18 14 1.124%-01
122163.54 127363.50 6 6 2.645E-03 124948.40 126304.82 10 8 1.124E-01
122163.48 127363.50 4 6 5.554E-02 124948.40 126304.82 8 8 4.015E-03
g2D¢ — s2P° 0.0870 0.0621 10 6 9.095E-01 5 e 2o 124948.40 126304.82 8 6 1.084E-01
124495.70  125033.70 6 4  9.144E-01 d*G® = t°F 1248.08(‘529 70.0408 18 14 2.006%—02
124495.70 125033.70 4 4 1.524E-01 48.40 127363.50 10 8 2.006E-02
124495.70 125024.90 4 2 7.496E-01 124948.40 127363.50 8 8 7.165E-04
g2Da — r2pe 0.0670 0.0510 10 6 3.556E-02 2ge 210 124948.40 127363.50 8 6 1.935E-02
124495.70 126236.40 6 4  3.527E-02 € —+ t°F 0.0497 0.0408 18 14 1.547}%—01
124495.70 126236.40 4 4 5.879E-03 126396.47 127363.50 10 8 1.547E-01
124495.70 126279.00 4 2 3.011E-02 }%ggggi; %%;ggggg g g ?ig;ﬂg-g-‘%
2 2 X N B -
9*D* = ¢°P° 124%)53 ;8 1262'20é S‘é 12 2 %132?%:8% 22P° -3 q28¢ 1.1997 06046 6 2 1.337E-01
124495.70 126525.80 4 4 3.809E-03 287.24 65500.47 4 2 1.335E-01
124495.70 126545.40 4 2 1.923E-02 0.00 65500.47 2 2 1.341E-01
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TABLE Il. Energies and Oscillator Strengths for Allowed Transitionsin Si |l
See page 189 for Explanation of Tables

Transition E; E; gi 95 Tit Transition E; . Ey 7 Tif
Ry/cm~! Ry/cm™! Ry/cm™ Ry/cm~™
22P° 3 b25¢ 1.1997 05028 6 2 8.399E-02 y?P° — d’De 0.4612 01773 6 10 1.495E-01
287.24  76665.35 4 2 8.383E-02 81251.32 112394.72 4 6 1.345E-01
000 7666535 2 2 8.420E-02 81251.32 11239456 4 4 1.494E-02
Z2Po - CQSC 1.1997 0.3087 6 2 1.453E-02 2 po 2 e 81191.34 112394.56 2 4 1.497E-01
287.24 97972.09 4 2  1.452E-02 Yy P° — e“D 0.4612 0.1214 6 10 4.511E-02
posme ol SOAR 13 i pmi nehs f e ono
22P° - d2§° 1.1997 0.1883 6 2 5.584E-03 . . . -
28724 11118446 4 2 5.879E.03 voo - 2 81191.34 118522.86 2 4 4.515E-02
, ) 0.00 11118446 2 2 5.593E-03 y?P° — f2D¢ 81(2);;{5‘;322’ 122(1)&8%3 2 12 }.gggg-gg
o e o R . . -
S iad e oato 6 2 2.794B-03 8125132 12216348 4 4 1.802E-03
287.24 11791480 4 2 2.791E-03
oo el WS E TGS o Skt HISE 24 LR
° ° . . . y g . X . x
P = f75 1.1997 goo14 6z 1 6095’_03 81251.32 12449570 4 6 7.834E-03
287.24 12181438 4 2 1.607E-03
2P0 5 g25¢ 1.1997 00690 6 2 1.016E.03 81191.34 12449570 2 4 8.716E-03
28704 12427670 4 2  1.016E.03 z?P° — d28° 0.2549 01883 6 2 3.278E-01
: : : 3 103885.25 111184.46 4 2 3.275E-01
000 12427670 2 2 1.018E-03 103860.74 111184.46 2 2 3.286E-01
22 P° — o2 P* 1.1997 04366 6 6 8.721E-01 2o 2 e : . : g
28794 8400496 4 4 7265501 2P 4 €28§ 0.2549 01270 6 2 4.372E-02
Sa7 54 8380165 4 2 145001 103885.25 117914.80 4 2 4.370}E«::-02
0.00 8400426 2 4 2.916E-01 2po _y f2ge O e “7316*9?2 oz ‘;’ZSE oz
0.00 8380195 2 2 5.818E-01 z . . . -
22P° = a2D¢ 1.1997 06974 6 10 2.449E-03 10000n2s lusass 4 2 1560nOs
287.24 55325.18 4 6 2.201E-03 2po _y g2ge 0.9549 00650 6 5 TeT1B03
287.24 5530935 4 4 2.444E-04 z g . ; . -
103885.25 124276.70 4 2 7.668E-03
0.00 55309.35 2 4 2.457E-03
2P0 5 B2D* 1.1997 04784 6 10 1.184E400 103860.74 12427670 2 2 7.678E-03
287.24 7935502 4 6 1.065E400 z*P° - d°D® 0.2549 0.1773 6 10 1.137E+00
+
28754 7933350 4 4 1.183B.01 103885.25 112394.72 4 6 1.022E400
000 7933880 2 4 1.18TE+00 103885.25 11239456 4 4 1.136E-01
2po .« 2:e 103860.74 11239456 2 4 1.139E+00
22P° 5 2D 1.1997 0.2809 6 10 1.618E-01 2po _y o2pe
287.24 101024.35 4 6 1.455E-01 e*P = D 02549 01214 6 10 1.612E-01
103885.25 11852293 4 6 1.450E-01
287.24 101023.05 4 4 1617502 103885.25 118522.86 4 4 1.611E-02
0.00 101023.05 2 4 1.621E-01 103860.74 118522.86 2 4 1.614E-01
22P° — d2D¢ 1.1997 0.1773 6 10 4.073E-02 2po . f2e : : :
28794 11239472 4 6  3.662E.0 z2P° — 2D 0.2549 0.0882 6 10 5.258E-02
I o4 1ldao4se 4 4 106803 103885.25 122163.54 4 6 4.730E-02
St 11330456 2 4 4030B0 103885.%5 122163.48 4 4 5.256%—03
. . . 103860.74 12216348 2 4 5.263E-02
2 2
#*P° — e D* 1A99T leeniis 610 1593802 @2P° — ¢2D® 0.2549 00670 6 10 2.378E-02
Soraa llscasse 4 3 1592F03 103885.25 124495.70 4 6 2.140E-02
oas qigsazse 2 4 1EAIDS 103885.25 12449570 4 4 2.377E-03
2o e - : . 103860.74 12449570 2 4  2.380E-02
22P° & f2D 1.1997 0.0882 6 10 7.836E-03 2po _, 2ge
58754 12216351 4 6 7 O017D.03 w?P? 5 €2 0.1629 0.1270 6 2 4.157E-01
36734 1516348 4 1 7830F o4 113976.72 117914.80 4 2 4.152E-01
000 12916348 9 4  78i8E-03 . be, 11396208 11791480 2 2 4,168E:01
2po .« 27e w2P° — 28 0.1629 0.0914 6 2 5.157E-02
22P° — ¢g°D 1.1997 0.0670 6 10 4.426E-03 11897672 19181438 4 5 5 1o4E-05
287.24 124495.70 4 6 3.980E-03 113062.08 12181438 2 5 5163603
287.24 12449570 4 4 4.423E-04 PP — g25¢ 0.1629 00690 6 2 1817E.0%
0.00 12449570 2 4 4.433E-03 9 . . .
P P° s 2S¢ 0.4612 03087 6 2 2031E-01 113976.72 124276.70 4 2 1.816%02
8125185 9797209 4 3  3.038F-o01 sou . g, 11396208 12427670 2 2 1.819E-02
3 w?P% - e2D 0.1629 0.1214 6 10 1.291E+400
81191.34  97972.09 2 2 2.036E-01
2 bo . 12 ce 113976.72 11852293 4 6 1.161E400
y?P° o d%8 0.4612 0.1883 6 2 4.160E-02 113976.72 118522.86 4 4 1.290B-01
81251.32 11118446 4 2 4.157E-02 113962.08 118522.86 2 4  1.294E-+00
81191.34 111184.46 2 2 4.165E-02 2po _y f2pe 0.1629 00882 6 10 1.863E.01
2po _y 25¢ 0.4612 0.1270 6 2 1.606E-02 W : : oD
y e TR o D B S PO 113976.72 12216354 4 6 1.680%-01
- . - - 113976.72 12216348 4 4 1.867E-02
2 ) 81191.34 117914.80 2 2 1.608E-02 113962.08 122163.48 2 4 1.870E-O1
Yy P = f25¢ goasla Lo 6 2 ;gggg-gg w?P° — g2D¢ 0.1629 0.0670 6 10 6.464E-02
. . . - 113976.72 12449570 4 6 5.814E-02
81191.34 121814.38 2 2 7.894E-03 113976.72 124495.70 4 4 6.461E-03
y?P° 5 g%25° 0.4612 00690 6 2 4.468E-03 113962.08 124495.70 2 4 6.470E-02
81251.32  124276.70 4 2 4.466E-03 v2Po — f28e 0.1147 0.0914 6 2 2.360E-01
81191.34 124276.70 2 2 4.472E-03 119273.81 121814.38 4 2 2.351E-01
y?P° — a2 P¢ 0.4612 04366 6 6 1.153E-05 119245.22 12181438 2 2 2.378E-01
81251.32  84004.26 4 4 9.779E-06 v2P° - g%8° 0.1147 0.0690 6 2 3.878E-02
gifg}-gi 33331'32 ; Z é-gégggg 119273.81 124276.70 4 2 3.871%—02
. . . - 119245.22 124276.70 2 2 3.893E-02
) ) 81191.34 8380195 2 2 7.419E-06 v?P° - f2De 0.1147 0.0882 6 10 7.175E-01
y2P° - 2D* 0.4612 0.2809 6 10 8.393E-01 119273.81 12216354 4 6 6.436E-01
81251.32 101024.35 4 6  7.546E-01 119273.81 122163.48 4 4 7.151E-02
81251.32 101023.05 4 4  8.384E-02 119245.22  122163.48 2 4 7.222E-01
81191.34 101023.05 2 4 8.409E-01
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TABLE Il. Energies and Oscillator Strengths for Allowed Transitionsin Si |l
See page 189 for Explanation of Tables

Transition E; Ey 9i 95 Tis Transition E; Ey gi 9§ fis
Ry/cm~! Ry/cm~! Ry/em~' Ry/cm~!
2po _y 2pe 103556.03 12494840 8 8 7.998E-04
v2P° = ¢2D 0.1147 0.0670 6 10 1.533E-01
119273.81 12449570 4 6 1.377E.01 o 2 103556.16 12494840 6 8 2.879BE-02
119273.81 124495.70 4 4 1.530E-02 22 F° = e G 0.2578 0.0497 14 18 1.586E-02
, ) 119245.22 12449570 2 4 1.539E-01 }8%?32.83 ggggg.g g lg i.%gg—gi
u2P° — f28e 0.0939 00914 6 2 8.248E-02 : . .
121590.19 12181438 4 2 6776502 . ). 10355616 12639647 6 8 1.586E-02
. , 121444.12 121814.38 2 2  1.119E-01 ZXF° — f°@ 103(5).526552 1272530248% lg %g g.gllsg%-gg
o e o B . ~
u'P?—g°S 0.0939 00690 6 2 3.924FE-03 103556.03 12743202 & & 2.718E-04
121590.19 124276.70 4 2 3.854E-03 1030616 19743505 6 8 o784b03
. , 121444.12 124276.70 2 2 4.064E-03 2o, 2pe 01648 o1ols 14 10  1.000E-O1
o e X Yy € . . K
u?2P° — 2D 0.0939 0.0882 6 10 3.965E-01 11376018 11859503 &8 6 1.000E01
121590.19 12216354 4 6 3.289E-01
113760.32 11852293 6 6 6.668E-03
121590.19 12216348 4 4 3.654E-02 11376032 11853386 6 4 9.335E.02
121444.12 12216348 2 4 4.585E-01 2o 2 e : : .
W2 P% - a2 D¢ 0.0939 0.0670 6 10 6697E-03 y2F° — f2D 0.1648 0.0882 14 10 1.562E-02
g p : . - 113760.15 12216354 8 6 1.562E-02
121590.19 124495.70 4 6 5.928E-03
113760.32 12216354 6 6 1.041E-03
121590.19 12449570 4 4 6.587E-04 11376035 12216348 6 4 1458F.02
121444.12 124495.70 2 4 6.918E-03 Ym0 . 2e : N :
2P0 _y g28¢ 0.0795 00690 6 2 6756B.01 y?F° 5 ¢2D 0.1648 0.0670 14 10 5.552E-03
Y : : . - 113760.15 12449570 8 6 5.552E-03
123138.67 124276.70 4 2 6.675E-01
113760.32 12449570 6 6 3.701E-04
123097.63 124276.70 2 2 6.916E-01 11376035 12449570 6 4 5181E.03
2 po 2 ne * N . =
t2P° - gD 0.0795 0.0670 6 10 1.802E+00 2 o 2ve
V2 F° 5 a2 0.1648 0.1610 14 18 9.497E-02
123138.67 12449570 4 6 1.606E+00
113760.15 114177.10 8 10 9.235BE-02
123138.67 12449570 4 4 1.784E-01 11376015 11417710 8 8 2639503
123097.63 124495.70 2 4 1.838E+400 11376032 11417710 6 8 ©495F.02
22D° — d?De® 0.2100 0.1773 10 10 7.467E-06 2 5 : ’ ' g
p p : 2 F° 5 b2Ge 0.1648 0.1118 14 18 1.017E+00
108820.60 11239472 6 6 6.937E-06 =
113760.15 119578.23 8 10 9.883E-01
108820.60 11239456 6 4 4.955E-07
113760.15 11957823 8 8 2.824E-02
108778.70 11239472 4 6 7.520E-07 11376032 11957823 6 8 1017E400
108778.70 11239456 4 4 6.767E-06 Do . 2 : : :
2D° — 2D° 0.2100 01214 10 10 2.382E.05 v2F° 5 2Ge 0.1648 0.0821 14 18 2.274E-01
; 4 : - 113760.15 122835.13 8 10 2.211E-01
108820.60 11852293 6 6 2.220E-05
113760.15 12283513 8 8 6.317E-03
108820.60 118522.86 6 4 1.585E-06
113760.32 122835.13 6 8 2.274E-01
108778.70 11852293 4 6 2.388E-06 2Fo _y 22Ge
108778.70 118522.86 4 4  2.150E-05 YT = 0.1648 0.0629 14 18  8.942E-02
2po - f2pe 0.2100 00882 10 10 3.456E.05 113760.15 124948.40 8 10 8.694E-02
z ; . y 113760.15 124948.40 8 8 2.484E-03
108820.60 12216354 6 6 3.222E-05
113760.32 12494840 6 8 8.942E-02
108820.60 12216348 6 4 2.301E-06 20 o 2 e
y?F° 5 2@ 0.1648 0.0497 14 18 4.527E-02
108778.70 12216354 4 6 3.463E-06 113760.15  126396.47 8 10 102502
108778.70 12216348 4 4 3.117E-05 ‘ . 10 4.402E-
2D° = g2D¢ 0.2100 0.0670 10 10 4.043F.05 113760.15 126396.47 8 8 1.258E-03
g ; . . - 113760.32 126396.47 6 8 4.527E-02
108820.60 124495.70 6 6 3.769E-05 2 1o 2 e
108820.60 12449570 6 4 2699506 y2F° 5 2@ 0.1648 0.0402 14 18 2.659E-02
; : - 113760.15 127432.02 8 10 2.585E-02
108778.70 124495.70 4 6 4.050E-06
113760.15 127432.02 8 8 7.386E-04
108778.70 12449570 4 4 3.645E-05
2 o 2 e 113760.32 127432.02 6 8 2.659BE-02
22F° - d2D 0.2578 0.1773 14 10 4.262E-02 2 o 2 e
103556.03 11239472 8 6 4.969F-00 z?2F° 5 f2D 0.1142 0.0882 14 10 1.658E-01
: : : - 119311.19 12216354 8 6 1.658E-01
103556.16 112394.72 6 6 2.841E-03
103556.16 11239456 6 4  3.978E-02 119311.34 12216354 6 6 1.105E-02
2F° 3 2De 0.2578 01914 14 10 6.594E-03 119311.34 12216348 6 4 1.548E-01
; : . 2o 2pe 0.1142 00670 14 10 2.647E-02
103556.03 11852293 8 6 6.594E-03 FET g : . .
119311.19 12449570 8 6 2.647E-02
103556.16 11852293 6 6 4.396E-04
119311.34 12449570 6 6 1.765E-03
103556.16 11852286 6 4 6.155E-03 11931134 15449570 € 4 Za7eF o9
22F° & f2De 0.2578 0.0882 14 10 2.304E-03 2 2 ’ ) 470k
103556.03 12216354 8 6  3304E-03 22 F° o b2Ge 0.1142 0.1118 14 18 1.919E-01
: . . 119311.19 11957823 8 10 1.866E-01
103556.16 12216354 6 6 1.536E-04 11931110 11957823 8 8 5.331B-03
103556.16 122163.48 6 4 2.150E-03 11931134 11957823 6 8 1.918F.01
22F° — g2 D¢ 0.2578 0.0670 14 10 1.107E-03 2p0 _y 2¢ve ; ; ’ g
; : : 22 F° = 2@ 0.1142 0.0821 14 18 8.789E-01
103556.03 12449570 8 6 1.107E-03 119311.16 12283513 8 10 8.545E.01
103556.16 12449570 6 6 7.377E-05 11931119 12283513 8 8 - 2.441F.02
103556.16 12449570 6 4 1.033E-03 11931134 12283513 6 8 8.789F-01
22F° = a2G® 0.2578 0.1610 14 18 1.234E+00 2F0 Ly 2qe ; '303E-
103556.03 11417710 '8 10 1.200F100 z2F° & d2G 0.1142 0.0629 14 18 2.303E-01
: : : 119311.19 124948.40 8 10 2.239E-01
103556.03 114177.10 8 8 3.428E-02 11931119 12494840 8 8 6.393E.03
103556.16 114177.10 6 8 1.234E+00 11931134 12494840 6 8 2.303F-01
22F° 5 b2Ge 0.2578 0.1118 14 18 1.893E-01 2 2 ; ) ’ g
; ; : z2F° — e2G¢ 0.1142 0.0497 14 18 9.796E-02
103556.03 119578.23 8 10 1.840E-01
119311.19 126396.47 8 10 9.524E-02
103556.03 119578.23 8 8 5.258E-03 11931119 12639647 8 & 2721F.03
103556.16 119578.23 6 8 1.893E-01 11931134 12639647 6 8 6795502
22F° 5 2Ge 0.2578 0.0821 14 18 6.249E-02 2 2 ) , : g
: ; . F° & f2@e 0.1142 0.0402 14 18 5.200E-02
103556.03 122835.13 8 10 6.076E-02 TEET =
: . 119311.19 127432.02 8 10 5.056E-02
103556.03 122835.13 8 8 1.736E-03 11631119 13743305 8 8  1434F-03
103556.16 122835.13 6 8 6.249E-02 : : . g
2F° 5 2Ge 0.2578 00620 14 18 2879F.02 119311.34 127432.02 6 8 5.200E-02
; y : 2F° 2pe 0.0838 0.0670 14 10 2.374E-01
103556.03 124948.40 8 10 2.799E-02 Wi g : - .

196 Atomic Data and Nuclear Data Tables, Vol. 68, No. 2, March 1998



TABLE Il. Energies and Oscillator Strengths for Allowed Transitionsin Si |l
See page 189 for Explanation of Tables

Transition E; Ey FT Fis Transition Ej By g 9f Fif
Ry/cm~! Ry/cm—! Ry/cm~! Ry/cm~!
122655.25 124495.70 8 6 2.375E-01 h28e — g2P° 0.0537 0.0481 2 6 3.270E400
122655.37 12449570 6 6 1.583E-02 * 2 4 2.180E+00
, , 122655.37 124495.70 6 4 2.216E-01 * 2 2 1.090E-+00
w?F° - 2G* 0.0838 0.0821 14 18 2.912E-01 2 e 2po 3
122655.25 122835.13 8 10 2.832E-01 heD® = ¢°P 0.0524 00481 10 6 9.680E-01
122655.25 12283513 8 8 8.090E-03 * 4 4 1613601
, , 122655.37 122835.13 6 8 2.911E-01 . i 2 Bo0e7E0l
o € . =
wF? o dGE 0083800620 14 18 8.037E-01 h2De 3 u2F° 00524 00504 10 14 1.240E+00
122655.25 124948.40 8 2.233E-02 . 6 & 1181E400
122655.37 12494840 6 8 8.037E-01 " 6 6 5.905E-02
w?F° 4 2Ge 0.0838 00497 14 18 2.256E-01 ) , 4 6 1.240E400
122655.25 126396.47 8 10 2.193E-01 h?D® — t?F° 0.0524 0.0408 10 14 2.390E-01
122655.25 12639647 8 8 6.267E-03 * 6 8 2.276E-01
122655.37 12639647 6 8 2.256E-01 * 6 6 1.138B-02
w?F° & f2Ge 0.0838 0.0402 14 18 1.001E-01 * 4 6  2.390E-01
122655.25 127432.02 8 10 9.729E-02 i2De — t2F° 0.0422 0.0408 10 14 1.410E400
122655.25 12743202 8 8 2.780E-03 * 6 8 1.343E+400
122655.37 12743202 6 8 1.001E-01 * 6 6 6.714E-02
v2F° 5 d2Ge i 0.202630 0.0629 14 18 3.9535-01 * 4 6 1.410E+4+00
4822.08 12494840 8 10 3.844E-01 2(ve 2 70
124822.08 12494840 8 8 1.098E-02 a°Ge =+ 2*H 0.1608 ~ 0.1112 }g 3 i'ggggigg
124822.14 12494840 6 8 3.952E-01 * 10 10 3.000E.02
v2F° 4 2G° 0.0640 0.0497 14 18 7.524E-01 * 8 10 1.650E+00
e eed 5 10 T3 4Gt syHe ois  oos 1 3 2ouEol
124822.14 126396.47 6 8 7.524E-01 . 10 12 2.024E-01
v2F° 5 f2Ge 0.0640 0.0402 14 18 2.198E-01 . 10 10  3.747E-03
124822.08 127432.02 8 10 2.137E-01 8 10 2.061E-01
124822.08 12743202 8 8 6.107E-03 a2Ge - 2H° 0.1608 0.0626 18 22 6.167E-02
124822.14 12743202 6 8 2.198E-01 * 10 12 6.055E-02
u?F° 5 e2Ge 0.0505 0.0497 14 18 4.892E-01 * 10 10 1.121E-03
126304.82 126396.47 8 10 4.756B-01 * 8 10 6.167E-02
126304.82 126396.47 8 8 1.359E-02 a2Ge —» w?H° 0.1608 0.0494 18 22 2.683E-02
126304.82 126396.47 6 8 4.892E-01 * 10 12  2.635E-02
u?Fo 5 f2Ge 0.0505 0.0402 14 18 7.195E-01 * 10 10 4.879E-04
132284.33 12;432'02 8 10 6.995%—01 * 8 10 2.683E-02
1 4. 127432.02 8 8 1.998E-02 2ve 2 [7o 3
126304.82 12743202 6 8 7.195E-01 a’GF > v H 0.1608 00400 18 22 1.432E-02
t2F° — f2@e 0.0408 0.0402 14 18 4.970E-01 * 10 10 2.586E-04
13736350 1o743505 8 '8 13800 * § 10 1422E-02
. . .380 o
12736350 12743202 6 8 4.970E-01 bGe 22 H 0117 - 0au2 18 22 2.106B-02
afPe — 2480 0.8096 0.0803 12 4 2.893E-01 N T
43107.91 123033.50 6 4 2.889E-01 . . -
42932.62 123033.50 4 4 2.895E-01 ) ) 8 10 2.106E-02
42824.29 12303350 2 4 2.899E-01 b°G® — y*H° 0.1117 0.0817 18 22 1.450E+400
atPe - 4P° 0.8096 0.1348 12 12 3.364E-01 * 10 12 1.424E400
43107.91 11717806 6 6 2.355E-01 * 10 10 2.636E-02
4310791 11697838 6 4 1.007E-O1 * 8 10 1.450E400
42932.62 11717806 4 6 1.518E-01 b2Ge — z2H° 0.1117 0.0626 18 22 2.683E-01
42932.62 116978.38 4 4 4.485E-02 * 10 12 2.635E-01
42932.62 116862.38 4 2 1.399E-01 * 10 10 4.879E-03
mhn odmns 31 oam * 8 & Zsmmol
. . B - 2 e 2 yy0
aPe 5 yipe 0.8096 0.0661 12 12 3.240E-01 G = wH 01117 - 0.0494 }?, 3 3-323583
43107.91 124567.40 6 6 2.264E-01 * 10 10 1.727E-03
43107.91 12461560 6 4 9.7112:02 M 2 10 9500502
333?;%;23 %332‘{;;28 i 3 ijéggg_gé b?2Ge — v2H° 0.1117 00400 18 22 4.539E-02
42932.62 124638.90 4 2 1.352E-01 10 12 4.456E-02
42824.29 12461560 2 4 2.707E-01 * 10 10 8.253E-04
42824.29 12463890 2 2 5.415E-02 * 8 10 4.539E-02
a*P® — z4D° 0.8096 0.0681 12 20 1.255E400 c2Ge = y?H® 0.0820 0.0817 18 22 3.989E-02
43107.91 12444950 6 8 1.004E+00 * 10 12 3.916E-02
43107.91 124316.90 6 6  2.255E-01 * 10 10 7.253E-04
43107.91 12432530 6 4 2.506%—02 * 8 10 3.989E-02
42932.62 12431690 4 6 7.909E-01 2 e 2 7o
4293262 12432530 4 4 4.018E-01 G 4o H 0.0820 ~  0.0626 }g 22 }'gi’gg*ng
42932.62 12433730 4 2 6.279E-02 - 1o 243 4E*(')2
42824.29 12432530 2 4 6.286E-01 . 10 A34E-
42824.29 124337.30 2 2 6.287E-01 2 e 21r0 8 10 1.339E+00
h25¢ -3 p2 po 0.0537 0.0525 2 6 3.185E-01 c“G® - w’H 0.0820 . 0.0494 18 22 2.906E-01
* 2 4 2123F-01 10 12 2.853E-01
* 2 2 1.062E-01 * 10 10 5.283E-03
* 8 10 2.906E-01

197 Atomic Data and Nuclear Data Tables, Vol. 68, No. 2, March 1998



TABLE Il. Energies and Oscillator Strengths for Allowed Transitionsin Si |l
See page 189 for Explanation of Tables

Transition E; Ey 9i 95 Fis "Transition b Ey 9¢  9¢ Tig
Ry/cm~! Ry/cm~™! Ry/cm~! Ry/cm~!
2Ge - v2H® 0.0820 0.0400 18 22 1.122E-01 * 12 14 3.254E-01
* 10 12 1.102E-01 c2Ie - v2H° 0.0494 00400 26 22 2.969E-02
D e SN
d?Ge — z2H® 0.0628 0.0626 18 22 5.667E-02 * 12 10 2.924F-02
" 10 12 fls.gggg;gg 21° - y?K° 0.0494 = 00494 26 30 1.261E-03
* 'S 10 SeerEon * 1S 1lonos
d2Ge - w2 H° 0.0628 0.0494 18 22 1.272E+00 * 12 14 1.262E-03
* 10 12 1.249E+00 21° — z2K° 0.0494 0.0400 26 30 1.985E+00
x 13 %8 f.g;ggfgo " 14 16 1.966%+00
. 14 14 1.890E-02
d2Ge — v2H° 0.0628 0.0400 18 22 3.000E-01 * 12 14 1.985E400
* 10 12 2.945E-01 d?1¢ - 2?2K° 0.0400 0.0400 26 30 2.242E-03
" 10 10 5.4555—03 * 14 16 2.221E-03
8 10 3.000E-01 * 14 14 2.136E-05
e2Ge — w?H° 0.0496 0.0494 18 22 7.278E-02 * 12 14 2.242E-03
: 10 12 7.145E-02 a?L® - z2K° 0.0494 0.0400 34 30 4.353B-03
10 10 1.323E-03 * 18 16 4.353E-03
* 8 10 7.278E-02 * 16 16 3.627E-05
e2Ge — v2H® 0.0496 . 0.0400 18 22 1.239E400 * 16 14 4.317E-03
. 10 12 1.216E+00 a?Le = 2°M° 0.0494 0.0400 34 38 3.000E+00
Do e Dk w e
. .754E-0
f2Ge - v2H° 00401 00400 18 22 8.722E-02 * 16 18 3.000E+400
. 10 12 8.564E-02 b2Le = 22 M° 0.0400 0.0400 34 38 6.147E-07
10 10 1.586E-03 * 18 20 6.111E-07
* 8 10 8.722E-02 % 18 18 3.595E_09
a2le - g2 HO 0.0816 0.0626 26 22 5.769E-03 * 16 18 6.147E-07
. 14 12 5.769E-03 #2P° — h2S° 1.2014 00537 6 2 6.867E-04
* 12 12 8.741E-05 ’ * : : g
* 12 10 5.682E-03 * ‘21 3 gggiﬁ:gj
2 2 . *
a?l® =+ w?H° 0.0816  0.0494 26 22 ?'2?,3%283 2 P° 5 §25¢ 12014 00431 6 2 4.850E-04
* 12 12 1.142E-05 42 4850804
* 12 10 7.424E-04 2 2 * 22 4.850E-04
) = o e
a2le — v2H° 0.0816 0.0400 26 22 2.173E-04 ZP° 3 P 1.2014 — 0.0064 3 2 3-3{15’_83
* 14 12 2.173E-04 * 4 2 4028BE.01
* 12 12 3.293E-06 * 9 4 8.056E.04
* 12 10 2.140E-04 * 2 2 1611E.03
a?I¢ — 22K° 00816 00625 26 30 2.3asg+oo 22Po _y p2De 1.2014 00524 6 10 2.750E-03
14 16 2.316 +00 * 4 6 2.475E_03
* 14 14 2.227E-02 * 4 4 2750E-04
. .
, , 12 14 2.339E+00 * 2 4 2750B.03
a*]® —» y*K° 0.0816 " 0.0494 26 30 2.289E-01 22P° 3 2De 1.2014 0.0422 6 10 1.817E-03
14 16 2.267E-01 N
i 4 6 1.635E-03
14 14 2.180E-03 M
* 12 14 2.289E-01 4 4 1817E-04
2re . 210 : g * 2 4 1.817E-03
a*l* 5 z* K 0.0816  0.0400 26 30 g'ggggjgg y2P° s h2 e 0.4637 0.0537 6 2 2.817E-03
- *
* g 4 2 2817E-03
14 14 5.604E-04 . e
* 12 14 5.885E-02 2po_, 2ge . 2 2 2817E-03
b21e — w2H® 0.0625 00494 26 22 1.600E-02 Yo P o 04637 =~ 00431 6 2 1.883E-03
* 4 2 1.883E-03
14 12 1.600E-02 M 2 5 188303
* 12 12 2.424E-04 2o . 12 e . -
* 12 10 1576E-02 y2P° — 2P 0.4637 00064 6 6 1.348E-02
b2Ie 5 v2HO 0.0625 0.0400 26 22 2.346E-03 . 41 112B-02
. : g
14 12 2.346E-03 M
* 2 4 4.494E-03
12 12 3.555E-05 M 2 3 8935B.0%
* 1210 2.311E-03 2P° & h2D* 0.4637 0.0524 ‘ E-
b2Ie 5 22K° 0.0625 0.0625 26 30 4.654E-04 yeP? = . . X 6 10 4.833E-03
* 14 16 4.609E-04 4 6 4.350E-03
: - * .833E-04
* 14 14 4.432E-06 M 4 4 4833
* 12 14 4.654E-04 2o . 2 e 2 4 42333603
bZIc - yZKo 0.0625 0.0494 26 30 2.123E400 Yy P° =D 0.4637 " 0.0422 6 10 2.933E-03
* 14 16 2.103E+00 . 46 2640803
* 14 14 2.022E-02 . 4 4 2933E-04
* 12 14  2.123E400 ) ) 2 4 2933E-03
B2 I° - 2 K° 0.0625 0.0400 26 30 3.254E-01 z?P° — h*5° 02564 ~ 0.0537 6 2 4.467E-03
* 14 16 3.223E-01 4 2 4.467E-03
*
* 14 14 3.099E-03 , " 2 2 4.467E-03
o2 P° — i28¢ 0.2564 00431 6 2 2.850E-03
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Transition E; E 9 g T Transition E; Ey T Fis
f f ! -1 -1
Ry/cm~! Ry/cm~! Ry/cm Ry/cm
* 4 2 2.850E—03 2 2 * 2 4 1 .307E-04
* 2 2 2850E-03 12P° 5 h2Se 0.0802 0.0537 6 2 6.400E-02
2 b0 . 12 pe g * 4 2 6.400E-02
z2P° - b2P 02564  0.0064 3 2 gzgézg_gg . 2 2 6.400B-02
* 1 2 1319E.03 12P° 5 28¢ 0.0802 0.0431 6 2 2.067E-02
%*
* 2 4  2.639E-03 M 4 2  2.067E-02
* 978F-03 2 2 2.067E-02
2 2 5278 . )
$2P0 - h2De 0.2564 0.0524 6 10 1.305E-02 e pe — b Pe 0.0802 0.0064 6 6 9.683E-03
* 4 6 1.175E-02 : 4 4 8.069E-03
* 4 4 1305E.03 * 4 2 1.614E-03
* 2 4  1.305E-02 . 2 4  3.228E-03
#2P° - i?De 0.2564 00422 6 10 7.933E-03 , ) 2 2 6.456E-03
* 4 6 T140E-03 t2P° — h2De 0.0802 0.0524 6 10 1.883E-01
* 4 4 7‘933}3_04 : 4 6 1.695E-01
* 2 4 7.933E-03 . 4 4 1.883E-02
w?P° — h2Se 0.1625 ~ 00537 6 2 8.900E-03 2po _ 2pe 2 4 1.883E-01
4 2 8.900E-03 12P° 5§ 0.0802 00422 6 10 5.633E-02
* 2 2 8.900E-03 . 4 6 5'070502
wP® & 25¢ 01625 00431 6 2 5.167E-03 « 5 4 hesEes
* 4 2 5.167E-03 . -
s2P° — h2Se 0.0622 0.0537 6 2 8.050E-01
* 2 2 5.167E-03 : " : 4 2 8050E.01
w?P° — b2 Pe 0.1625 0.0064 6 6 1.578E-02 * 2 2 8050E-01
N .
N 44 1318802 s2P° 5 §25¢ 0.0622 00431 6 2 8.067E-02
4 2 2631k * 4 2 8.067E-02
* 2 4 5.261E-03 * :
M 2 2 8.067E-02
2 2 1.052E-02 2o . 12 e .
W2P° - h2D® 0.1625 00524 6 10 3.100E.02 $2P° 5 b2P 00622 = 00064 6 6 4.417%-04
. . . 4 4 3.681E-04
* 4 6 2.790E-02 *
* 4 4 3.100E-03 * ‘2‘ Z Z'i%g'gi
* 2 4 3.100E-02 M 2 9 2944F.04
2 po 2 e _ - -
w*P® =D 01625 0042 ¢ 10 {'gggg_gg s2P° s B2De 0.0622 0.0524 6 10 2.000E+00
: * 4 6 1.800E+00
* 4 4 1.767E-03 - i 4 2000ED01
* 2 4 1.767E-02 M 2 4 2.000B400
2 po 2 Qe - R
vP? 3 b°S 0.1166 00537 6 2 1.505K-02 s2P° — 2D° 00622 00422 6 10 2.367E-01
4 2 1.505E-02 * 4 6 2130B.01
* 2 2 1.505E-02 * 4 4 2'367E-02
v2P° — {28 01166 00431 6 2 7.567E-03 * 2 4 2367E-01
N 4 2 T7.567E-03 r2P° 5 i28° 0.0525 00431 6 2 8.233E-02
2 2 7.567E-03 * 4 2 8.9233E-02
v2P° & b2 pe 0.1166 . 0.0064 6 6 9.867E-02 * 2 2  8.233E-02
N 4 4 8.222E-02 r2P° — p2pe 0.0525 0.0064 6 6 9.983E-03
4 2 1.644E-02 * 4 4 8 319E_03
* 2 4 3.289E-02 * 4 2 1.664E-03
* 2 2 6.578E-02 * 2 4 3.328E-03
v2P° — h2De 0.1166 0.0524 6 10 6.600E-02 * 2 2  6.656E-03
. .
. 4 6 5.940E-02 r2P° - h2De 0.0525 0.0524 6 10 1.308E-02
4 4 6600E-03 * 4 6 1 177E_02
* 2 4 6.600E-02 * :
4 4 1.308E-03
v2P° 3 i2De 0.1166 0.0422 6 10 3.567E-02 * 2 4 1.308E-02
k3
. 4 6 3.210E-02 r2P° -3 i2D¢ 0.0525 0.0422 6 10 1.900E-01
4 4 3‘567E—03 * 4 6 1 710E_01
* 2 4 3.567E-02 * 4 4 1‘900E_02
u?2P° — 2S¢ 0.1011 0.0537 6 2 1.225E-03 * 2 4 1.900E-01
* 4 2 1.225E-03 2po 4 §28° 0.048 0.043 9.250E-01
* 2 2 1.225E-03 R AL, 00BL 2 S2s0E0
u?P° — i25° 0.1011  0.0431 2 g g.gggggi , , * 2- 2 9.250E-01
. - P° 5 p2Pe 0.0481 0.0064 6 6 5.600E-03
* 2 2 5.300E-04 ¢ * 4 4 4667503
uw?P° — b2 Pe 0.1011 00064 6 6 1.483E-01 * 4 2 9333604
x 4 4 1.236B-01 * 2 4 1.867E-03
4 2 2472E-02 * 2 2 3.733E-03
* 2 4 4.944E-02 ¢?P° - i2D¢ 0.0481 0.0422 6 10 2.250E400
* 2 2 9.889E-02 * 4 6 2.025E+4+00
u?P° = h2D*® 0.1011 0.0524 6 10 1.242E-04 * 4 4 2250E-01
* 4 6 1.118E-04 * 2 4 2.250E+00
* 4 4 1.242E-05 22D° — b2 P° 0.2302 0.0064 10 6  9.000E-02
* 2 4 1.242E-04 * 6 4 9.000E-02
u?P° — 2D¢ 0.1011 0.0422 6 10 1.307E-04 * 4 4 1.500E-02
. 4 6 1.176E-04 * 4 2 7.500E-02
4 4 1.307E-05
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Transition E; E; LT I Transition E; Ef T Tis
Ry/cm~! Ry/cm—! Ry/cm~! Ry/cm—!
22D° — h2D* 0.2302 0.0524 10 10 4.830E-05 X 12 14 1.979E+400
* 6 6 4508E-05 12 12 2.570E-02
* 6 4 3.220E-06 * 10 12 2.005E400
* 4 6 4.830E-06 22H® = b2I° 0.1112 0.0625 22 26 2.182E-01
* 4 4 4.347E-05 * 12 14 2.154E-01
22D° 5 2D® 0.2302 0.0422 10 10 4.790E-05 N 12 12 2.797E-03
* 6 6 4.471E-05 10 12 2.182E-01
* 6 4 3.193E-06 22H® & &2I° 0.1112 0.0494 22 26 6.045E-02
* 4 6  4.790E-06 * 12 14 5.968E-02
* 4 4 4.311E-05 : 12 12 7.751E-04
22F° — h2D® 0.2576 0.0524 14 10 6.271E-04 2110 . 12 10 12 6.046E-02
* 8 6 6271E-04 22H° — d2I¢ 01112 00400 22 26 2.482%—02
* 6 6 4.181E-05 12 14 2.450E-02
* 6 4 5.853E-04 : 12 12 3.182E-04
22F° = i2De 0.2576 0.0422 14 10 3.957E-04 2 . 10 12 2.482E-02
* 8 6 3.957E-04 y“H® — d*G*® 0.0817 0.0628 22 18 2.068E-02
* 6 6 2.638E-05 : 12 10 2.068E-02
* 6 4 3.693E-04 x ig 12 g.ggg%gg
2F° 3 h2De 0.1646 0.0524 14 10 2.707E-03 : -
Y * 8 6 2.707E-03 y?H® = 2G® 0.0817 0.0496 22 18 3.241E-03
* 6 6 1.805E-04 : 12 10 3.241E-03
* ¢ 4 e Do s
2F° 3 i?D° 0.1646 0.0422 14 10 1.557E-03 . -
yrET e * 8 6 1557E-03 v?H® o f2Ge 0.0817 0.0401 22 18 1.054E-03
; o & it : R
* _ . -
@?F° - h?De 0.1141 00524 14 10 O.S00E03 * 10 8 1031E-03
* ’ 8 6 9.500E-03 y?H® = a?I° 0.0817 0.0816 22 26 4.477E-03
* 6 6 6.333E-04 * 12 14 4.420E-03
* %*
* 6 4 8.867E03 - 15 15 34r7Eos
2 o 2 e . -
z2F° - i?D 01141 00422 14 10 4.657E-03 PHO -3 121 0.0817 00625 22 26 1.795E400
8 6 4657E-03 * 12 14 1.772E400
* 6 6 3.105E-04 M :
- 12 12 2.302E-02
2Fo _ R2De 0.0836 0.0524 13 18 g'g;gg_gg * 10 12 1.796E+00
d - : * : s 6 3.829F.02 y2HO — 2I¢ 00817 00494 22 26 2.991E-01
y g 12 14 2.953E-01
%
* g 2 33335'83 : 12 12 3.834E-03
2 2 : 10 12 2.991E-01
wiF° - i2De 00836 00422 14 10 1386E-02 V2HO 3 d2]° 0.0817 00400 22 26 9.954F.02
8 6 1.386E-02 *
) 12 14 9.827E-02
* 2 2 ?gggﬁ-gg * 12 12 1.276E-03
' g * 10 12 9.955E-02
2 1o 2 ne
viF? = h°D 00639 00524 14 10 3121801 @2H° 5 €2G* 00626 0049 22 18 3.754E-02
* 6 6 2081E.02 x 12 10 3.755E:02
. 10 10 8.343E-04
. , 6 4 2.913E-01 - 10 8 367102
o » e o
v 34D 0.0639 ~ 0.0422 13 12 g'ggg‘gg 2HO — f2Ge 0.0626 00401 22 18 6.318E-03
: S8 iamEo : Bl S
* 6 4 4.733E-02 * 10 & 6.178E-03
u2F° - {2De 0.0504 0.0422 14 10 3.893E-01 2HO 3 B2]° 0.0626 0.0625 22 26 1.023E-02
x 8 6 3.893E-0L * 12 14 1.010E-02
* 6 6 2.595E-02 * 12 12 1.311E-04
* 6 4 3.633E-01 * 10 12 1.023E-02
22H° — 2Ge 01112 00820 22 18 7.636E-03 22H® — ¢ 0.0826 00494 22 26 1.668E+00
12 10 7.636E-03 * 12 14 1.647E400
x 10 10 1.697E-04 * 12 12 2.1395-02
2o« 12e 1o 8 7.467E-03 * 10 12 1.668E+00
22H° — d2G 0.1112 0.0628 22 18 1.077E-03 2H® — d2]° 0.0626 0.0400 22 396 3.332E.01
* 12 10 1.077E-03 * 12 114 39289F-01
* 10 10 2.394E-05 * 12 12 4.9272E.03
* 10 8 1.053E-03 * 10 12 3.332E-01
#H® = ¢2G® 01112 - 00496 22 18 3.286804 w?H® - f2G* 0.0494 00401 22 18 5.727E-02
. - 12 10 5.727E-02
* 10 10 7.303E-06 * 10 10 1.273E-03
* 10 8 3.213E-04 * 10 8 5.600E-02
22H° — f2Ge 0.1112 0.0401 22 18 1.418E-04 w2HO = c2J° 0.0494 0.0494 22 26 1.618E-02
* 12 10 1.418E-04 * 12 14 1.597E-02
* 10 10 3.152E-06 * 12 12 2.075E-04
* 10 8 1.387E-04 * 10 12 1.618E-02
22H° — a2]¢ 0.1112 0.0816 22 26 2.004E+00
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TABLE Il. Energies and Oscillator Strengths for Allowed Transitionsin Si |l
See page 189 for Explanation of Tables

Transition I IR Ey gi 9§ Fir
Ry/cm~! Ry/cm—!
w2 H® — d?I¢ 0.0494 0.0400 22 26 1.591E+00
* 12 14 1.571E400
* 12 12 2.040E-02
* 10 12 1.591E+400
v2H® — d2]¢ 0.0400 0.0400 22 26 2.204E-02
* 12 14 2.176E-02
* 12 12 2.826E-04
* 10 12 2.205E-02
22 K° o 2J¢ 0.0625 0.0494 30 26 4.900E-03
* 16 14 4.900E-03
* 14 14 5.385E-05
* 14 12 4.846E-03
22 K° = d?I¢ 0.0625 0.0400 30 26 5.800E-04
* 16 14 5.800E-04
* 14 14 6.374E-06
* 14 12 5.736E-04
22K° - a2L¢ 0.0625 0.0494 30 34 2.673E400
* 16 18 2.654E+00
* 16 16 1.966E-02
* 14 16 2.673E+400
22K° — b2L* 0.0625 0.0400 30 34 2.387E-01
* 16 18 2.369E-01
* 16 16 1.755E-03
* 14 16 2.387E-01
y2K° = d2]e 0.0494 0.0400 30 26 1.363E-02
* 16 14 1.363E-02
* 14 14 1.498E-04
* 14 12 1.348E-02
y2K° - a?L¢ 0.0494 0.0494 30 34 2.323E-05
N 16 18 2.306E-05
* 16 16 1.708E-07
* 14 16 2.323E-05
y?K° — b2L° 0.0494 0.0400 30 34 2.443E400
* 16 18 2.425E+00
* 16 16 1.797E-02
* 14 16 2.443E+400
z2K° — b2Le 0.0400 0.0400 30 34 7.167E-05
* 16 18 7.114E-05
* 16 16 5.270E-07
* 14 16  7.167E-05
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