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Allowed and forbidden transition parameters for Fe XV
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Abstract

A comprehensive set of fine structure energy levels, oscillator strengths (f), line strengths (S), and radiative
decay rates (A) for bound-bound transitions in Fe XV is presented. The allowed electric dipole (E1) transitions were
obtained from the relativistic Breit-Pauli R-matrix method which is based on the close coupling approximation. A total
of 507 fine structure energy levels with n <10, 1 <9, and 0 <J < 10 are found. They agree within 1% with the available
observed energies. These energy levels yield a total of 27,812 E1, same-spin multiplets and intercombination
transitions. The A values are in good agreement with those compiled by NIST and other existing values for most
transitions. Forbidden transitions are obtained from a set of 20 configurations with orbitals ranging from 1s to 5f using
the relativistic code SUPERSTRUCTURE (SS) in the Breit-Pauli approximation. From a set of 123 fine structure
levels, a total of 6962 S and A values are presented for forbidden electric quadrupole (E2), electric octupole (E3), mag-
netic dipole (M1), and magnetic quadrupole (M2) transitions. The energies from SS calculations agree with observed
energies to within 1-3%. A values for E2, M1 transitions agree very well with the available values for most transitions
while those for M2 transitions show variable agreement. The large set of transition parameters presented should be
applicable for both diagnostics and spectral modeling in the X-ray, ultraviolet, and optical regions of astrophysical
plasmas.

1. Introduction

Lines of the magnesium-like iron ion, Fe XV, with ground configuration 1s°2s*2p°3s?, are
commonly seen in astrophysical spectra. For example, emission lines in an extreme ultraviolet
wavelength range of about 200-400 A arising from n = 3-3 transitions in Fe XV are widely
detected in solar spectra (e.g., Ref. [1]). Soft X-ray emission lines of 50-80 A due to n = 3—4
transitions in Fe XV are seen in solar flares and the corona of Capella [2], and X-ray lines of 15-17
A due to M-shell transitions (mainly 2p—3d) are seen in various objects, such as IRAS 13349-2438

[3].

Accurate atomic transition parameters are needed to extract conditions such as
temperature, density, plasma outflow velocities, etc., of the astronomical objects. Earlier
calculations of transition rates for Fe XV were carried out by Shorer et al. [4], Cowan and Widing
[5], Cheng and Johnson [6], Anderson and Anderson [7], and Kastner et al. [8], which are included
in an evaluated compilation carried out by Shirai et al. [9]. Calculations by Anderson and
Anderson included both allowed and forbidden transitions. Transitions have been reported more
recently by Deb et al. [10], Aggar-wal et al. [11], Deb and Msezane [12], and Berrington et al. [13].
Results from all of these works correspond to various approximations based on atomic structure
calculations. The present work reports the first large-scale ab initio results for Fe XV from the
relativistic Breit—Pauli R-matrix (BPRM) method aimed at improving astrophysical modeling.
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2. Theory

The BPRM method is based on close coupling approximation where the atomic system is
described as an N-electron target (core) interacting with a (N + 1)th electron. The wavefunction
expansion, ¥, of the (N + 1) electron system with total orbital angular momentum L, spin
multiplicity (2S + 1), and total angular momentum symmetry Jz, is written as

Pele +ion) =AY ylion)d + Y _ ¢;Pe + ion), (1)

}

where y; is the target ion wavefunction in a specific state SiLiz; or level Jizi, and 6 is the
wavefunction of the interacting (N + 1)th electron in a channel labeled as SiLi(Ji)x i ki li(SLx or Jz)

where kf is the incident kinetic energy. @;s are correlation wavefunctions of the (N + 1) electron
system that (a) compensate for the orthogonality conditions between the continuum and the bound
orbitals and (b) represent additional short-range correlation.

The relativistic Hamiltonian for the (N + 1) electron system in the Breit—Pauli
approximation is given by (e.g., Ref. [15])

N
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where Hy+1 is the nonrelativistic Hamiltonian,

N+1 27 N+1 2
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H"‘""‘S‘i . . ghar . . HSO . . . .
#+1 s the mass correction, v+ isthe Darwin, and w41 is the spin—orbit interaction term,

respectively. The two-body interaction terms are with notation c for contraction, d for Darwin, o
for orbit, s for spin, and a prime indicates ‘other.” All terms improve the energies except the
spin—orbit interaction term which splits the energies into fine structure components. The BPRM
Hamiltonian used in the Iron Project [16] includes the first three one-body corrections. However,
the atomic structure calculations for the forbidden transitions include the contribution of the full
Breit interaction term consisting of the fine structure terms, that is spin-other-orbit (0s’) and

spin-other-spin (ss) terms, and ignores the last three two-body interaction terms.

In the BPRM method, the set of SLz are recoupled to obtain (e + ion) states with total Jz,
following the diagonalization of the (N + 1)-electron Hamiltonian,

HE P =EV. {4)

Substitution of the wavefunction expansion results in a set of coupled equations that are solved
using the R-matrix approach. At negative total energies (E < 0), the solutions of the close coupling
equations occur at discrete eigenvalues of the (e + ion) Hamiltonian that correspond to pure bound
states ¥g.



The oscillator strength (f) for an electric dipole (E1) transition is proportional to the
generalized line strength as
>

o)
=1

where ¥; and ¥ are the initial and final bound wavefunctions, respectively. The line strengths are
energy independent quantities. This gives the oscillator strength, fi;, and radiative decay rate or
Einstein’s A-coefficient (in atomic units, a.u.) as

N+1 2

5
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Eji is the energy difference between the initial and final states, o is the fine structure constant, and
gi, gj are the statistical weight factors of the initial and final states, respectively.

The radiative decay rates for forbidden transitions are obtained from configuration
interaction atomic structure calculations using the latest version of the program
SUPERSTRUCTURE (SS) [17-19]. The transition rates for photo-excitations or de-excitations
via various types of forbidden transitions can be obtained from the general line strength,

s4i) = |(w[o|e)[ st = st 7)

where X represents the electric (E) or magnetic (M) type and k represents various multipoles, such
as dipole (1), quadrupole (2), and octupole (3) [19]. The radiative decay rates for various higher
orders of radiation are obtained from line strength S™(ij) as follows.

Electric quadrupole (E2) and magnetic dipole (M1)

gAY = 26733 x 10° sTHE; - E° S, ), (8)
gAY = 3.5644 x 10* s (; — E)’S™ (i), {9)

and for electric octopole (E3) and magnetic quadrupole (M2)

gAT =1.2050 x 1077 s7I(E; - B S, (10
gAY = 23727 x 107 s7V(E; - E:Y’ S, j). (1)

The lifetime of a level can be obtained from the A values as,

1

T{s) = m (12)

where the sum is the total radiative transition probability for the level k, and Aji (s1) =Aji (a.u.)/ 7,



70=2.4191 x 10" s is the atomic unit of time.
3. Calculations
3.1. BPRM calculations for E1 transitions

The BPRM calculation is initiated with the target (core) wave-function which is obtained
from an atomic structure calculation. Target Fe XVI wavefunctions were obtained from
optimization of the 16 configurations, 2p°3s(1), 2p°3p(2), 2p°3d(3), 2p°4s(4), 2p°4p(5), 2p°4d(6),
2p%4f(7), 2p°3s%(8), 2p°3s3p(9), 2p°3s3d(10), 2p°3s4s(11), 2p°3s4p(12), 2p°3s4d(13),
2p°3s4f(14), 2p°3p?(15), and 2p°3p3d(16) using the code SUPERSTRUCTURE [17]. All config-
urations are treated as spectroscopic. The values of Thomas—Fermi—-Amaldi scaling parameters,
Ani, for individual orbitals are 1.38(1s), 1.15(2s), 1.08(2p), 1.05(3s), 1.01(3p), 1.0(3d), 1.0(4s),
1.0(4p), 1.0(4d), and 1.0(4f). The close coupling wavefunction expansion for Fe XV is formed
from the first 12 levels of Fe XVI as given in Table A. The second bound-channel term of the
wave-function of Fe XV, Eq. (1), includes all possible (N + 1) configurations with filled 1s and 2s
orbitals, and minimum and maximum occupancies, given within parentheses, in orbitals 2p(5-6),
3s(0- 2), 3p(0-3), 3d(0-2), 4s5(0-2), 4p(0-2), 4d(0-1), and 4f(0-1).

Computations were carried out using the BPRM package of codes [20,21]. The general
steps have been described in earlier papers [19]. Calculations included bound levels of Fe XV with

Table A
Levels and energies (E;) of the target Fe XV1 in the wavefunction expansion of Fe XV. The present (SS) energies are
compared with the observed energies in the NIST compilation [14].

Level Ie E¢(Ry) £ (Ry)
NIST 55
1 2p53s(25) 142 0.0 0.
2 2p53p(3P) 142 2.52596 25371040
3 2p53p(3P) 342 2.71688 27176403
4 2p®3d(*D) 3/2 6.15544 61711038
5 2p®3d(*D) 5/2 6.1819 62092417
6 2p®4s(25) 142 17.0192 17.0188128
7 2p%4p(*F) 142 18.0252 18.0162598
B 2p84p(*P°) 342 18.098 180840405
9 2p54d{*D) 342 19.3570 18.3520443
10 2p54d{*D) 5¢2 19.3677 19.3590583
1 v i o 5/2 19.9077 19.8951572
12 2pP4fPF) 712 19.9125 19.5015720

0 <J <10 of even and odd parities, n <10, 1 <9,0<L <12, and (2S + 1) = 1,3. The fine structure



bound levels are obtained by scanning through the poles in the (e + ion) Hamiltonian with a fine
mesh of effective quantum number v, at Av = 0.001 or smaller in code STGB.

The energies were then identified through a theoretical spectroscopy procedure as
described in Ref. [22]. The bound-bound transitions from the BPRM code have been processed for
energies and transition wavelengths using code PBPRAD. For levels that have been measured, the
oscillator strengths and A values, Eq. (6), were obtained from BPRM line strengths and the
measured transition energies in order to improve the accuracy. This is a common practice of
accuracy improvement, especially by the National Institute of Standards and Technology (NIST),
since measured energies in general are more accurate than the calculated ones.

3.2. Atomic structure calculations for the forbidden transitions

Forbidden transitions of type E2, E3, M1, and M2 for Fe XV are obtained from an
optimized set of 20 configurations with orbitals going up to 5g. All configurations are
spectroscopic. The radiative decay rates were calculated from configuration interaction atomic
structure calculations using the later version of SS that includes multipole transitions in the
Breit—Pauli approximation [19]. The Thomas—Fermi—Amaldi A, parameters for the orbitals are
1.38(1s), 1.25(2s), 1.15(2p), 1.15(3s), 1.(3p), 1.0(3d), 1.0(4s), 1.0(4p), 1.0(4d), 1.0(4f), 1.0(5s),
1.0(5p), 1.0(5d), 1.0(5f), and 1.0(5g). The transitions have been processed by replacing the cal-
culated energies by the available observed energies using the code PRCSS.

4. Results and discussion

A comprehensive set of oscillator strengths, line strengths, and radiative decay rates for
allowed and forbidden transitions in Fe XV are presented. They are discussed in separate sections
below.

4.1. Energies and allowed E1 transitions in the BPRM approximation

The allowed E1 transitions of Fe XV correspond to a large number, 507 in total, of fine
structure energy levels with n <10, 0 <1<9, and 0 <J <10 of even and odd parities.

The BPRM method finds energy eigenvalues without any identification. These energies
have been identified spectroscopically through a procedure [22] that analyzes the quantum defects
of levels, matches possible components of the relevant LS terms, and considers channel percentage
contributions to the integrated wave functions in the outer region. Hund’s rule is also used for
levels arising from the same configuration such that the level with higher orbital angular
momentum L and/or higher spin multiplicity will lie lower than those with lower L and lower spin.
Spectroscopic identification is a major task compared to atomic structure calculations where the
levels are identified automatically. Based on the identification criteria, a level may have one or
more possible designations due to mixing of states and similar quantum defects. These could
introduce some uncertainties in the identification. Hence levels have been specified with all
possible identifications. The identified designation provides information on the configuration, LS
term, and J value of the core and nl values of the outer or valence electron.

The complete set of 507 energy levels of Fe XV is available electronically. They are
presented in two formats for various practical purposes: (i) in LSJ component format where fine
structure levels are grouped as components of a LS term and (ii) in a Jz set where levels of the



symmetry are listed in ascending order of energy positions. A partial set of energies in format (i),
useful for spectroscopic diagnostics, is given in Table 1. It provides the check for completeness of
the set of energy levels that belong to the LS term, and detects any missing level. Table B presents
a partial set of energy levels in format (ii). The format is useful for modeling code applications.

The BPRM energies agree with those in the NIST table within 1% for all levels as shown in
Table C. However, a large difference, 15%, is found for the NIST identified level, 3s6f(*F°). It
appears that the level might have been misidentified by NIST. The BPRM energies show similar
agreement with other calculated energies. Berrington et al. [13] compare their calculated energies,
in the Breit—Pauli and Dirac—Fock approximations, with those in the compiled table by NIST [14]
as well as other existing calculated energies, such as by Deb et al. [10], Aggarwal et al. [11], and
Deb and Msezane [12]. They obtained very good agreement with NIST, as in the case of the
present work, and with other calculations. However, coming from atomic structure calculations,
their energies are relative to the zero ground state, that is, the ground state is not specified whereas
present energies are absolute.

The complete set of fine structure E1 transitions among the 507 levels consists of 27,812
E1 transitions. A sample set of transitions



Table B
Partial set of fine structure energy levels of Fe XV in Jx order. i is the energy index and I, is the energy index of the
level in its symmetry. There are 507 levels, n <10, 1 <9.

i In I E(Ry) Config B Jipiiii
1 ade 1 —3.35800E+01 2p°3s? 5¢ 00001
2 G0e 2 —2.85268E+01 3p? 2pe 00002
3 00e 3 —2.75690E+01 3p? T3¢ 00003
4 e 4 —2.06333E+H1 2p®3d? 2pe (0004
5 00e 5 —2.00290E+01 3d? Ig¢ 00005
6 00e & —1.72957E+N 3545 '5e 00006
7 00e 7 —1.36853E+01 2p®3pZPYdp 2pe 0007
B ade 8 —1.31260E+01 2p*3p*P'ap 15 00008
9 00e q —1.05400E+01 2p°3s75°5s 15 00008

10 ade 10 —8.45982E+00 2p°3d?D°4d 2pe 00010

11 0oe 11 —B.18289F+00 2p®3d°0°4d 15¢ 00011

12 00e 12 —7.50710E+00 2p®3p*P5p *p 00012

13 00e 13 —7.24559E+00 2p°3p*FSp o 00013

14 00e 14 —6.9958BE+00 2p®3575¥6s I5¢ 00014

15 00e 15 —5.13427E+00 2p©3525°7s 15e 00015

16 00e 16 —4.31644E+00 2p°3p’P6p 2pe 00016

17 G0e 17 —4.07372E+00 2p°3p°Psp 15¢ 00017

18 00e 18 —3.86332E+00 2p°3s75°8s 15¢ 00018

19 00e 19 —3.14757E+00 2p®3p*F7p P 00013

20 0oe 20 —3.03995E+00 2p®3575¥gs Igr 00020

21 00e 21 —2.57875E+00 2p®3p*F7p 'g¢ 00021

22 00e 22 —2.44578E+00 2p°3p?PU8p 2pe 00022

23 00e 23 —241103E+00 2p°3s75°10s 15¢ 00023

24 000 1 —3.14491E+1 3s3p *p 10001

25 0o 2 —2A5048E+01 3p3d 2p? 10002

Table C

Comparison of calculated BPRM energies, E, for Fe XV with observed values (NIST). I; is
the calculated level index for its position in its Jz symmetry.

Level I3 E (Rv. NIST) E {Ry, BPRM}
2p3s? 5 0.0:1 3.35B0E+01 3.3505E+01
3s3p 2pe 2001 31267E+HN 3.1195E+01
3s3p ipe 1.0:1 3. 1396E+N 3.1320E+1
3s3p pe 001 3 1449E+HN 3.1321E+0
3s3p pe 1.0:2 30373EM 30282EHN
3p? *p 2.0:1 2.827BE+01 2.8198E+01
3p? *p 1.0:1 2.8435E+01 2.8350E+01
3p? *p 0.0:2 2.8527E+01 2.8438E+01
3p? o 2.0:2 2.84R1E+01 2.833BE+01
3p? s 03 2.7569EHN 2.7471E+n
353d D 100 2.7371E+N 272676+
353d D 2003 2.7385E+MN 272826+
3a3d in 1.0:2 2.7395E+01 2.7292E+01
Fe3d o 2.0:4 2.6635E+01 2.6518E+01
3pid *F 4.0:1 2.4926E+01 2.4825E+01
3pid P 3.0:1 2.5031E+01 2.4928E+01
3p3d 2 2002 2.5121E+N 2501 8E+HN
3p3d Py 203 2.4937E+N 2.4835E+01
3p3d e 102 2.4514E+N 2 4405E+H1
3p3d i 24004 2. A498EHN 2A504E+HN
3pid n? 1.0:3 2.4623E+01 2.4511E+01
3pid *pe 2.0:5 2.4618E+01 2.4393E+01
3pid *pe 1.0:4 2 4502E+01 2. 4394E+01
3Ipid *pe 0.0:2 2. A505E+01 2.4384E+01
3p3d 'F 3003 2.3898E+HN 2.3779E+n
3p3d pe 1.0:5 2.3785E+N 236566+
3d? *F 401 2.1059E+0 209286+
3d? *F 3.0:2 2.1077E+01 2.0848E+01
3d? *F 2.0:5 2.1093E+01 2.0954E+01
3d? o 2.0:6 2O799E+01 20662E+01
3d? G 4.0:2 2.0758E+01 2.0625E+01
3d2 *p 20:7 2.0751E:0 206126+
342 s 005 2. 0029E+01 1.9861E+01

3sds s 1.0:4 1.7503E+01 1.7435E+01




is presented in Table D. The complete file containing f, S, and A values for E1 transitions is
available electronically. In Table D, the top line specifies the nuclear charge (Z = 26) and number
of electrons in the ion (Neic = 12). This line is followed by sets of oscillator strengths belonging to
various pairs of symmetries Jizi—Jimy. The transition symmetries are expressed in the form of the
statistical weight factors, g = 2J+1, and parity z (=0 for even and = 1 for odd parity). N;, N¢ are
number of energies for the transitions symmetries and NN is the number of transitions.
Identification of the transition level indices I; and I can be found from the energy Table 2. The
third column in Table D is the approximate transition wavelength (A) in A obtained using E (A) =
911.2671/(Ei(Ry). The fourth and fifth columns provide the energies E; and Ey in Rydbergs of the
transition levels. The sixth column is f, the oscillator strength in the length formulation. The sign
of f indicates the upper and lower levels in transitions such that a negative value means that i is the
lower level, while a positive value means k is the lower level. Column seven is the line strength S,
and the last column is the transition probability or the radiative decay rate Aq (s™). Calculated
energies have been replaced by the observed energies wherever available for improved accuracy.
Since the agreement of the calculated energies are within 1-3% with the observed values, accuracy
improvement could be attained to about 10% depending on the values of the energy levels.

A set of transitions employing only the observed set of levels has been processed with
complete spectroscopic notation and grouped as fine structure components of LS multiplets for
direct comparison with experiment and other, such as, for diagnostic applications. The transitions
are given in Table 2.

The present BPRM A values for Fe XV are compared with the existing values, all obtained
from atomic structure calculations, in Table



Table D
Sample set of f-, S and A-values for allowed E1 transitions in Fe XV. See text for explanation.

26 12

L I (A Ei{Ry) Ey(Ry) f 5 Ap(sT)

1 1] 3 1 23 49 1127 =gl Pi af Pf Mi NF NN
1 1 41727 —3.3580E+01 —3.1396E+01 —3256E-03 4473E-03 4.158E+07
1 2 28417 —3.3580E+01 —3.0373E+01 —74903E-1 7.393E-M 2176E+10
1 3 101.74 —3.3580E+01 —2.4623E+01 —3.195E-07 3.080E-07 1.974E+05
1 4 100.38 —3.3580E+01 —2.4502E+01 —6.251E-08 2.066E-08 1.379E+04
1 5 9303 —33380E+01 —2.3783E+ —1.264E-03 3.871E-04 3.248E+08
1 & 5250 —33380E+01 —1.6333E+ —1.248E-n 2174E-02 9.915E+14
1 7 5291 —3.3380E+01 —1.6337E+N —2873E-N 5.004E-02 2.282E+11
1 8 4843 —3.3580E+01 —1.4763E+01 —7.865E-04 1254E-04 7457E+08
1 9 47.75 —3.3580E+01 —1.4486E+01 —3.801E-G3 5.975E-04 3.707E+09
1 10 43.06 —3.3580E+01 —1.2419E+01 —4.459E-04 £.321E05 5.346E+08
1 n 42.50 —3.3580E+01 —-1.2139E+1 —1.577E-03 2.34GE-04 2.064E+09
1 12 4237 —3.3380F+01 —1.2073E+0 —3779E-03 5.272E-04 A5R0EHH
1 12 3882 —3.3380E+01 - 1.0106E+01 —5.069E-02 £479E-03 7 ATIE+10
1 14 38.80 —33580F+01 —1.0094E+01 —2.280E-03 2.913E-04 3.367E+09
1 13 3896 —33380E+01 —1.O188E+ —&111E-02 7.838E03 8.953E+10
1 15 39.54 —3.3580E+01 —9.9354E+00 —1.032E-03 1.310E-04 1.545E+09
1 17 38.25 —3.3580E+01 —9.7579E+00 —1.025E-02 1291E03 1.558E+10
1 13 35.54 —3.3580E+01 —7.9369E+00 —5585E-06 6.534E-07 9.833E+06
1 19 35.51 —3.3380E+01 —T91VIEH0 —2.266E-07 2649E-08 3.996EH)5
1 20 3546 —33380E+01 —7.BB49E+00 —2.745E-04 3.210E-05 4.858E+05
1 21 3545 —3.3380E+01 —T.B719E+00 1M 3E-07 1.649E-08 2.501E+H}5
1 22 3517 —3.3380E+01 —7.&701E+00 —1.757E-04 2.034E-05 3.158E+H08
1 23 3419 —3.3580E+01 —6.9232E+00 —1.803E-02 2142E-03 3621E+10
1 24 3412 —3.3580E+01 —6.8737E+00 —1.444E-02 1.622E03 2.757E+10¢
1 23 34.08 —3.3580E+01 —6.8382E+00 —2.575E-02 2.888E-03 4829E+1¢

E. The A values for E1 transitions using SS are also compared in Table E. The atomic structure
calculations for the present forbidden transitions using SS also generated E1 transitions. This set is
much smaller than the BPRM set. The NIST [14] table includes results from a number of authors
and from the compiled table by Shirari et al. [9].Recent calculations for the A values were carried
out by Deb et al. [10] using CIV3 [23], Aggarwal et al. [11] and Deb and Msezane [12] using
GRASP [24], and Berrington et al.[13]using AUTOSTRUCTURE, which is an adaptation of SS,
as well as using Dirac—-Fock GRASP code [24,25]. Comparison of the present BPRM A values
with SS, as well as the existing values show very good agreement for most of the E1 transitions.
However, significant differences are found for a few



Table E

Comparison of present A values in units of s™ for E1 transitions with those in the NIST compilation from Refs. [4](1),
[51(2), [6]1(3), [71(4), [91(5), [8](6), and with Deb et al. [10](7), Berrington et al. [13](8) (a—DBreit-Pauli atomic
structure, b—Dirac atomic structure), Aggarwal et al. [11] and Deb et al. [10,12](9). The alphabetic letter is the NIST
accuracy rating.

1A A {Others) A (Present} GG SLa-SL; g5
BPRM 55
52.911 2.94e+11": £,2.77e+11%2.95e+11%6,2.29e+117 2.28e+11 2.38e+11 2p°3s2-3s4p 15-1pe 1-3
59.404 34e+11% €,3.06e+11%,3.14e+11°%,2.45¢+17° 240e+11 2.23e+11 3s3p-3s4d oD 3-5
307.73 4,01e+09% €,5.09¢+00%,5.06e+00%" 5 04e+00? 4.78e+)9 491e+09 3s3p-3p® pip 3-3
65370 3.2e+10%: £.2.71e+10%,3.34e+10% 3.70e+10 3.52e+10 353p-3s4s iy 1-3
£5.612 Q.Be+10%: C,8.24e+10%,1.02e+11%0 L1de+11 1.06e+11 353p-3sds g 3-3
66238 1.6e+11% C1Lade+11%%,1.72e+11% 1.95e+11 1.82e+11 353p-3sds i35 5-3
224,754 1.3Be+10% £ 1.42e+10%,1.42e+10%,1 36e+107 1.35e+10 1.40e+10 353p-353d I 2p 1-3
227.206 1.8e+10% C,1.86e+10°,1.85e+10%,1,77e+107 1.76e+1¢ 1.83e+10 353p-353d 3pe-2p 3-5
227.734 2.8e+09% £,1.02e+10%,1 02e+10% 9.68e+)9 1.0e+10 3s3p-3s3d pip 3-3
69.66 1.9e+11% £2.55e+11%%2.35e+11% 2.18e+11 2.16e+11 353p-3s4s 'pe-ls 3-1
243794 42e+10% D,440e+10°44.41e+10%04.36e+107 4.09e+10 4.25e+10 3s3p-353d M- 3-5
63.96 1.6e+11% E 1.91e+11 1.57e+11 3p3-3s4f 'D-'P 5-7
194.067 3.Be+08% E 3.57e+08 1.85e+08 3p?-3p3d D 5-3
231.68 1.5e+10* E 1.43e+10 1.58e+10 3p*-3p3d p_pe 3-3
231.87 21e+10% E 2.04e+10 213e+10 3p?-3p3d 3p_2po 3-1
242,100 23e+10%: D 2.36e+10 2.56e+10 3p*-3p3d *p2p? 5-7
£8.849 9.2e+11% ¢ 9.15e+11 8.66e+11 3p3d-3pdf 3G 9-11
£#9.045 7Ae+t11%: € 7.25e+11 7.29e+11 353d-3s4f *D-2p 3-5
59.987 7.9e+11% € 7.67e+11 7.72e+11 353d-3s4f P 5-7
70.054 8.8et11% C 8.63e+11 8.70e+11 353d-3sdf RV 7-9
70.224 4.13e+11°%: € 4.23e+11 4.12e+11 3p3d-3pdf I 2p 1-3
73.198 8.8e+11%: C 5.97e+11 7.95e+11 3p3d-3pdf 'P-'G 7-9
73473 2er11%: € 5.01e+11 6.12e+11 353d-3s4f 'D-1p° 5-7
312.556 1.1e+08% E.1.14e+09°4.1.09e+09™.1 08e+05° 1.16eH¥3 1.0 e+09 3s3p-3p° *-lp 3-5
238.114 3.2e+08% £2.88e+08%4,3.27e+08°%0 2.85e+08 2.81e108 3s3p-3p° Iply 3-1
191.408 3.5e+08% E.3.16e+08% 3 67e+08%" 3 44e+08 267108 3s3p-3s3d olp 3-5
196.741 1.6e+07% E 1.45e+07 8.49¢+06 353p-3s3d D 5-5
304.998 3.0e+07% E 1.17e+07%2,1.73e+07%° 2.20e+07 1.17e+07 353p-3s3d 'P2D 3-5
305.989 2.6e+07% E£,2.35¢+07%3 2. 42e+07°0 2.63e+07 2.3de+07 353p-3s3d 'pe_3p 3-3
38.95 1.69+11": C 8.95e+10 156e+11 2p®35%_3s5p 5 1pe 1-3




Table F
Comparison of the present (SS) A values for forbidden transitions with those in the
NIST table. The alphabetic letter is the NIST accuracy (Ac) rating.

1 (A Ak Als™h GG SLm=SLmy  £mg
NIST 55
E2M1M2
131216 1.6e+06:D 1.73e+06  2p°3s°-3s53d  '5-'D 1-5 E2
171913 4.3e+04":E 381e+04 2p°3s3-3p? 15-2p 1-5 E2
178702 4.1e+05"E 1.55e+05  2p°3s°-3p? '5-p 1-5 E2
20080 4.4e—01:E 413e-01  3p-3p? D-3p 5-3 M1
847.43 1.90e+02:E 1.70e+02 353p-3s3p 2pe_tpe 1-3 M1
975.84 3.0e+01:E 2.70e+01 3p?-353d 15D 1-5 E2
499,63 2.70e+02:E 2.70e+02 3p2-3p? p-'s 5-1E2
101943 1.40e+02:E 1.24e+02 3s3p-3s3p ipe-tpe 5-3 M1
105200 1.400e+03:E  1.25e+03  3pi-3p? p-'s 3-1M1
1283.08  2.4e+01:E 2.13e+01 3p-3p® *p-15 5-1E2
324278 1.2e+00:D 318 353p-3s3d 2pe_3p 1-5 M2
226372 1.8Be+00:C 26.3 353p-3s3d p-p 3-7 M2
246423 4.2e+00:D 40.3 353p-3p° *peig 5-1 M2
303494 6.de+00:C 7.88e+00  3s53p-3s3d P30 3-7 M2
393980  3.39e+00:C 3.38e+00  2pf3si-3s3p  5-7P° 1-5 M2

transitions, such as 3s2(*So) - 3s5p(*P%),for which the BPRM A value is much lower than that from
NIST as well as SS.

4.2. Energies and forbidden E2, E3, M1, M2 transitions from SUPERSTRUCTURE

Forbidden transitions of type E2, E3, M1, andM2are presented for 123 levels of 20
configurations with orbitals going up to 5f. Of these, 101 levels lie below the ionization threshold.
These are obtained from the code SS which lists the levels in energy order regardless of their
symmetry. Table 3 lists these levels processed with spectroscopic identification. The calculated
energies agree with the measured values in the NIST compilation within less than 1% to a
maximum of 3%. They also show very good agreement with the 87-level calculations by Deb et al.
[10], Aggarwal et al. [11], and Deb and Msezane [12], and 47-level calculations by Berrington et
al. [13], all of which presented allowed transitions for a limited number of transitions. Small
differences are expected since the set of configurations and relevant parameters are different for
each calculation. The present calculations included higher levels than the earlier calculations.

The forbidden transitions with the observed levels have been reprocessed with calculated
line strengths and observed energies to obtain the A values. The energies in Table 3 correspond to
energies used to process the A values of the forbidden transitions. Hence they are combinations of
observed (whenever available) and calculated energies, and calculated energies (when no observed
values are available).

S and A values for a total of 6962 forbidden transitions of type E2, E3, M1, and M2 have
been found for Fe XV. Table 4 presents a partial set of these transitions. The parity remains
unchanged for the E2and M1 transitions and hence are presented together. On the other hand,
parity changes for E3 and M2 transitions which are presented together. The complete set of
transitions processed from SS output with standard spectroscopic notation is available
electronically.

Comparison of the present A values are made with those available in the NIST compilation,
computed by Anderson and Anderson [7], in Table F. Good agreement is found between SS and
NIST for E2, M1 transitions. Variable agreement is noted between SS and NIST for M2
transitions.



5. Conclusions

Photo-excitations and de-excitations of FeXV are studied in detail and an extensive set of
transition parameters for oscillator strengths, line strengths, and radiative decay rates is presented
for both allowed and forbidden transitions. The allowed transitions are treated with a large-scale
relativistic Breit—Pauli R-matrix method and the forbidden transitions are treated with relativistic
atomic structure calcula-tionsusingthecodeSUPERSTRUCTURE.Verygoodagreement,within
1%,isfound for the BPRM calculated energies with the measured values while those from SS vary
from less than 1-3%.

The BPRM EL1 transition rates are in very good agreement with available results for most
transitions. The advantage of the present BPRM method is its capability of including much more
configuration interactions than that of the atomic structure calculations. However, the atomic
structure calculations in the Breit—Pauli approximation can include two-body interaction terms and
the Dirac—Fock method can make better optimization of the energies. For highly charged Fe XV,
the 47-level calculations by Berrington et al. [13], the 87-level calculations by Aggarwal et al. [11]
and Deb and Msezane [12], and the present calculations provide similar results for most of the
transitions. Some differences in the results are expected from differences in the methodologies.
The present forbidden transitions compare very well with those in the NIST compilation for most
transitions. However, M2 transitions have variable agreement with others. The present results are
expected to be accurate and complete enough for most astrophysical and laboratory applications.
In addition to the present supplemental data files, all data are available electronically at the
NORAD website: www.astronomy.ohio-state.edu/~na-har/nahar_radiativeatomicdata/index.html
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Explanation of Tables

Table 1.  Partial set of 507 energy levels of Fe XV, grouped as fine structure components
of LS terms.
The levels are designated as Ci(SiLip)JinlI(SL)x
The top line of each set provides the expected number of fine structure levels (NIv) for
the possible @ * L™ terms with the given configurations. In the set, the spin
multiplicity (2S + 1) and parity p are fixed, but L varies. Within parenthesis next to
each L, all possible J values associated with the given LS term are specified. This line
is followed by a set of the energy levels of the same configurations. Nlv(c) at the end
specifies the total number of calculated J levels found for the set. If NIv = Nlv(c), the
calculated energy set for the given terms is complete

The levels are designated as C(SiLiz)JinlJ(SL)

Ci target configuration

Sl SLn symmetry of the target

Ji total angular momentum of the target state
nl configuration of the valence electron

J total angular momentum of the level

E (Ry) level energy in Rydberg

m effective quantum number

SLz symmetry of the level

Table 2. EL1 transition probabilities for observed levels of Fe XV, grouped as fine structure
components of LS multiplets.
The calculated transition energies have been replaced by the observed energies.

Ci—Cx configurations of transition levels

Ti-Tk LS term designation of the level

gi statistical weight factor (2J + 1) of the level
I position of the level in its SLz symmetry
Eik (A) transition energy (in Angstroms)

f,S,A(s) oscillator strength, line strength, radiative decay rate

Table 3. Fine structure energy levels of Fe XV for which forbidden (E2, E3, M1, M2)
transitions are presented.
The indices (cf) correspond to configurations 2p°3s?(1), 2p°3s3p(2), 2p°3p°(3),
2p®3s3d(4), 2p°3p3d(5), 2p°3s4s(6), 2p°3s4p(7), 2p°3s4d(8), 2p64s4f(96), 2p°3s5s(10),
2p®3s5p(11), 2p°®3s5d(12), 2p°3p4s(13), 2p°3p4p(14), 2p®3p4d(15), 2p°3p4f(16),
2p°3s23p(17), 2p°3s%3d(18), 2p°3d?(19), 2p®3s5f(20)

e level index
SLp(cf) LS term of the level and configuration number cf
2J J is total angular momentum

E (Ry) relative energy in Rydberg of the level



Table 4. Partial set of radiative decay rates for forbidden E2, M1, E3, M2 transitions in Fe

XV.

The indices (cf) correspond to configurations 2p®3s3(1), 2p°®3s3p(2), 2p°3p*(3),
2p°®3s3d(4), 2p®3p3d(5), 2p°3s4s(6), 2p°3s4p(7), 2p°3s4d(8), 2p°4s4f(9), 2p®3s55(10),
2p®3s5p(11), 2p°®3s5d(12), 2p°3pas(13), 2p°3p4p(14), 2p®3p4d(15), 2p°3p4f(16),
2p°3s23p(17), 2p°3s%3d(18), 2p°3d*(19), 2p®3s5f(20)

Ner
|

N;

Ci

Ji

A

Ei, Ef
AE2
AE3
AM1
AM?2

total number of transitions
energy indices of the levels as given in Table 3
LS term designation of the level
configuration number of the transition level
statistical weight factor (2J + 1) of the level
transition energy. Note that for extremely low energy, k = 10,000 A
energies of the levels
radiative decay rate for E2 transition
radiative decay rate for E3 transition
radiative decay rate for M1 transition
radiative decay rate for M2 transition



Table 1
Partial set of 507 energy levels of Fe XV, grouped as fine structure components of LS terms. See page 583 for
Explanation of Tables.

ClSdemed I n ] E{Ry) v Skm
Eqv electronfunidentified levels, parity: e
2p"3s? 0 —3.35050E+01 0.00 15e

Nlw{c] = 1: set complete
Niv=3 %" P{210)

2p53s (25e) 142 ap 0 —3.13740E+01 2.68 iPo
2p%3s (25e) 142 ap 1 —3.13214E+01 2.68 iPo
2p%3s (25e) 142 ap 2 —311851E+01 269 iPo

Nlw{c) =3: set complete

Nlv=1, "L P(1)
2p°3s (25e) 142 3p 1 —3.02823E+HN 273 1Po
Nlw(c) = 1: set complete

Eqv electronfunidentified levels, parity: ¢

2p53p? 0 —2.84377E+01 0.00 3Pe
2pf3p? 1 —2.83502E+01 0.00 3Pe
2p®3p? 2 —2819%0E+01 0.00 3Pe

Nlw{c] = 3: set complete

Eqv electronfunidentified levels, parity: e
2pF3p? 2 —2.83981E+01 0.00 1De
Nlwv{c)=1: set complete

Eqv electronfunidentified levels, parity: ¢
2ps3p? 0 —2.74705E+n 0.00 15e
Nlw{c] = 1: set complete

Niv=3,*%D(321)

2p%3s (25e) 142 ad 1 —2.72820E+01 2.87 iDe
2p53s (2%e) 12 3d 2 —2.72822E+01 2388 3De
2p53s (25¢) 12 3d 3 —2.72669E+01 287 3De

Nlw(c) = 3: set complete

Niv=1, 'L D (2}
2p°3s (25e) 142 3d 2 —2.65180E+01 2.88 1De
Nlw{¢)=1: set complete

Nlv=9, 3 P(210)D(321)F{432)

2p°3p {2Po) 142 3d 2 —2.50182E+Nn 288 3PDFo
2p%3p (2P0} 12 3d 3 —2.49282E+01 2.88 3DFo
2p%3p (2Po) 12 3d 4 —2.48254E+01 288 3Fo
2p%3p (2P0} 12 3d 1 —2.45113E+01 2.82 3PDo
2p°3p (2Po) 142 3d 2 —2.45045E+01 2.88 3 PDF o
2p°3p {2Po) 142 3d ES —2.44046E+N 288 3D0Fe
2p3p {2Pa) 142 3d 0 —2A43%43E+n 288 3P0
2p3p {2Pa) 142 3d 1 —2435NE+N 289 3PDo
2p%3p {2Fo) 142 3d 2 —2.43929E+N1 288 3FDFo
Nlw{c)=9: set complete

Nlv=3, 1% P(1)D (2)F(3)

2p%3p {2Fo) 142 3d 2 —2.48346E+1 288 1De
2p°3p {2Po) 142 3d ES —2.37794E+n 284 1Fe
2p°3p (2Pa) 312 3d 1 —2.36558E+1 2.85 1Po
Nlw{c] = 3: set complete

Eqv electronfunidentified levels, parity: e

2pF3d? 2 —2.08637E+01 0.00 3Fe
2p=5d? 3 —2.05479E+N 0.00 3Fe
2p°3d? 4 —2.09282E+M 0.00 3Fe

Nlwic) = 3: set complete

Eqv electronfunidentified levels, parity: ¢
2p°3d? 2 —2.05620E+01 0.0 1De
Nlw{c) =1: set complete

Eqv electronfunidentified levels, parity: £

2pf3d? 0 —2.06333E+01 0.00 3Pe
2p°3d? 1 —2.06274E+01 0.00 IPe
2pF3d? 2 —2.06124E+01 0.00 3Pe

Nlwv{c) =3: set complete

Eqv electronfunidentified levels, parity: ¢
2p%3d? 4 —2.06254E+1 0.00 1Ge
Nlw(c) = 1: set complete

Eqv electronfunidentified levels, parity: e

2pF3d? 0 —1.28611E+01 0.00 15e
Nlwv{c)=1: set complete

Nlv=1, 3% 5113

2p%3s (23¢) 142 45 1 —1.74351E+H1 359 35e



Table 1. (continued)

CdSelerte) Je al I E (Ry} ¥ hYE:4
Nivic) = 1: set complete

Niv=1, 1% 5(0)

2p%3s (2Se) 12 a5 0 —1.72217E+01 3.62 15e
Nlw{c) = 1: set complete

Nlv=3, 3% P(210)

2p°3s (25¢) 142 4p 0 —1.63560E+N 371 3P0
2p%3s (28e) 12 4p 1 —1.63526E+01 3.71 iPo
2p83s (25¢) 12 ap 2 —1.62901E+01 3.72 iPo
NIv{¢)=3: set complete

Niv=110%P(1)

2p°3s {2%e) 142 4p 1 —1.62877E+ 3.72 1Fo
Nlv(<)=1: set complete

Niv=133%D{321)

2p%3s (2Se) 12 ad 1 —1.49855E+01 3.88 iDe
2p°3s (2%) 142 4d 2 —1.49789E+N1 3.88 3De
2p°3s {25¢) 142 44 El —1.49681E+1 3.88 3De
Nivic) = 3: set complete

Niv=1, L% D {2}

2p83s (25¢) 12 ad 2 —1.49577E+01 3.88 1De
NIv{¢)=1: set complete

Niv=33%%P(210)

2p°3p {2Fo) 142 4s 0 —1.47949E+N1 3.60 3P0
2p%3p (2P0} 1,2 45 1 —147529E+01 3.61 3Po
2p%3p (2Po) 32 s 2 —1.45148E+01 3.60 iPo
Nlv(¢)=3: set complete

Nlv=1,"1% P (1}

2p°3p {2Fa) 312 45 1 —1.44962E+1 362 1Po
Nivic) = 1: set complete

Mlv=3,3%% F(432)

2p%3s (25¢) 12 af 2 —1.42966E+01 347 3iFo
2p%3s (25e) 12 af 3 —1.42347E+01 3.96 iFo
2p°3s (2%) 142 £ 4 —142921E+1 3.97 3Fo
Nivic) = 3: set complete

Niv=1, L% F(3}

2p%3s (28e) 12 af 3 —1.41519E+01 3.86 1Fo
Nlv(¢) =1: set complete

Nlv=7 3% 5(1)P(210)D(321)

2p°3p (2F0) 142 4p 1 —1.38751E+1 370 35PD e
2p°3p {2Fo) 312 4p 1 —1.37468E+1 3.72 35PDe
2p%3p (2P0} 1,2 ap 2 —1.37296E+01 3.72 3PDe
2p%3p (2Po) 12 4p 0 —1.38853E+01 3.72 iPe
2p83p (2P0} 32 ap 1 —1.36147E+01 3.71 35PD e
2p83p (2F0) 32 4p 3 —1.35934E+01 371 3De
2p%3p {2Fo) 312 4p 2 —1.35481E+1 3.72 3FDe
Nivic) = 7: set complete

Nlv=3, % S(0)P {1} D(2)

2p%3p (2Po) 32 ap 1 —1.35203E+01 3.72 1Pe
2p%3p (2P0} 32 4p 2 —1.33879E+01 3.74 1De
2p83p (2F0) 32 4p 0 —1.31260E+N 3.77 15e
Nivic) = 3: set complete

Nlv=9 % P{210D{3211F(432)

2p53p (2P0} 12 ad 1 —1.24192E+01 3.88 3PDo
2p%3p (2Po) 12 ad 2 —1.24168E+01 3.88 3 PDF o
2p%3p (2P0} 12 ad 2 —124112E+01 3.88 3 PDFo
2p%3p (2Po) 1,2 ad 3 —1.23974E+01 3.88 3DF o
2p°3p {2Fo) 312 4d 2 —1.22634E+1 3.88 3FDF o
2p°3p {2Po) 312 4d 3 —1.22502E+N 3.88 3DFo
2p°3p (2F0) 32 44 4 —1.21875E+1 3.88 3Fo
2p°3p (2P0} 212 4d 1 -1.21392E+1 3.89 3FDo
2p%3p (2Po) 32 ad 0 —1.21016E+01 3.80 iPo
Nlv(c) =9: set complete

Nlv=3, L% P(1)D{2)F{3)

2p°3p {2Po) 312 4d 3 —1.21875E+1 3.88 1Fe
2p°3p {2F0) 142 44 2 —1.21476E+01 3.89 1Do
2p°3p (2P0} 142 4d 1 —1.20731E+N 3.89 1Pe
NIv{¢)=3: set complete

Niv=9,2%D{(321)F(432)6(543)

2p°3p {2Fo) 142 E 3 —1.18199E+N1 3.96 3DFG e
2p°3p {2Po) 142 Af 4 —1.17585E+1 396 3FGe
20°3p {2Poy 112 Af 3 —1.17572E+1 396 3DFG e

(continued on next page)



Table 1. (continued)

CiSdem) I i ] E(Ry) v Skm
2p*3p {2Po) 112 4f 2 —1.17244E+01 3.97 3DFe
2p°3p {2F0) 112 Af 3 —1.16235E+0 196 3Ge
2p°3p {2F0) 3R 4f 4 —1.16147E+01 196 3FGe
2p®3p {2Fo) 3f2 4f 3 —1.15120E+1 396 3DFG e
2p®3p {2Po) 112 4f 2 —1.14848E+01 3.97 3DFe
2p¥3p {2Po) 312 4f 1 —1.14563E+01 3.98 3De
Nlv{¢)=9: set complete

Niv=3, 12 D{2)F(3)G (4

2p%3p {2Pa) 312 Af 3 —1.16397E+N 396 1Fe
2p°3p {2Fo) 112 Af 4 —1.13759E+1 396 1Ge
2p®ip (2Po) 342 af 2 —1.13143E+01 3.97 1De
Nlv{c)=3: set complete

Nlv=33%D(321)

2p°3d {2D¢) 312 4s 1 —1.10705E+0 35 3De
2p°3d {2De) 312 4s 2 —1.10624E+0 5 3De
2p°3d {2De) 512 4s k3 —1.10443E+0 X 3De
Nlw{c) = 3: set complete

Nlv=1, 'I% D {2}

2p®3d {2De) 312 4s 2 —1.05798E+0 353 1De
Nlwv{c) = 1: set complete

Nlv=1%%:5(1)

2p°3s {25e) 112 55 1 —1.06187E+01 4.60 3Se
Nlv{c)=1: set complete

Nlv=1, "% 5(0)

2p°3s {252) 112 38 0 —1.05409E+01 4.62 15e
Nlv{c) = 1: set complete

Nlv=3,%% P(210}

2pF3s (25e) 112 5p 2 —1.01371E+01 47 3Po
2pF3s {25¢) 12 5p 0 —1.01001E+01 4.72 3P0
2p©3s (252) 112 Sp 1 —9.75794E+00 4.80 3P0
Nlvi{c) = 3: set complete

Niv=9,?% P(210)D{(3211F(432)

2p®3d {2De) 312 4p 1 —1.01063E+01 .72 3PDo
2p©3d {2De) 312 4p 1 —1.00941E+01 3.72 3PDo
2pF3d {2De) 312 4p 2 —1.00838E+01 372 3PDFa
2p°3d {2De) 32 4p 2 —1.00669E+01 3.73 3PDFa
2p°3d {2De) 512 4p kS —1.00645E+01 372 3DFo
2p°3d (2De) 512 4p 2 —1.00549E+01 373 3PDFo
2p°3d (2De) 3 4p k3 —1.00278E+01 373 3DFo
2p°3d (2De) 312 4p 4 —9.99826E+00 373 3Fe
2pF3d {2De) 312 4p 0 —0,9321 7TE+00 3.76 3Po
Nlv{¢)=9: set complete

Nlv=1, "l P (1)

2p°3s (252) 112 Sp 1 —1.00685E+1 4.73 1FPo
Nlv{c) = 1: set complete

Nlv=3,"[% P(1)D (2)F(3)

2p¥3d {2De) 312 4p 1 —9.93544E+00 3.76 1Po
2pF3d {2De) 312 4p 2 —9.93337E+00 3.76 1Do
2p°3d (2D¢) 312 4p 3 —9.85399E+00 378 1Fo
Nlvic) =3: set complete

Nlv=73,*%:D{(321)

2pF3s {25e) 112 5d 1 —9.43488E+00 4.88 iDe
2p°3s (25e) 112 5d 2 —0.43261E+00 4.88 iDe
2p°3s {25e) 112 5d 3 —0.42836E+00 4.89 iDe
Nlw(c) = 3: set complete

Nlv=1,'%: D{2)

2p°3s {25e) 112 5d 2 —0.41148E+00 4.89 1De
Nlv{c)=1: set complete

Nlv=3, %% F{432)

2p°3s {252) 112 3f 2 —9.11279E+00 4.97 3Fec
2p°3s {252) 112 3f k3 —S911182E+00 4.97 3Fe
2p°3s {252) 112 3f 4 —9.11052E+00 4.97 3Fe
Nlv{¢)=3: set complete

Nlv=1, 'I% F{3)

2pF3s (25¢) 112 5f 3 —9.06347E+00 4.98 1Fo
Nlvi{c) = 1: set complete

Nlv=3%% G (54 3)

2pF3s (25¢) 112 5g 3 —9.02326E+00 4.99 iGe
2pF3s {25¢) 12 5g 4 —9.02167E+00 4.99 3IGe
2pF3s {25¢) 112 5g 5 —9.01982E+00 4.99 3G e



Table 1. (continued)

CdSdem) I n J E(Ry) v Sim
MlwWc)=3: set comnplete

Mly=1,'L% G (4)

2p°3s [25e) 112 52 4 —3.99516E+00 3.00 1Ge
MW c}=1: set complete

Niv=12, 15 S {(1IP{Z10)D{2321}F{432)G{54 3)

2p°3d (2De) 312 4d 3 —B.B7292E+00 4.04 3DFGe
2p°2d [2De) 342 M 1 —8.83134E+00 4.05 35FDe
2p°2d [2De) 342 M 2 —8.81923E+00 4.05 3IPDFe
2p°2d [2De) 342 M 3 —8.80569E+00 4.05 IDFGe
2pf3d (2De) 512 4ad 3 —B.79167E+00 5.06 2DFGe
2p°3d (2De) 312 4ad 1 —B.77R7RE+00 4.06 235PDe
2p°3d (2De) 312 4ad 4 —B.77795E+00 4.06 2FGe
2p°3d {2De) 5/2 ad 5 —8.75000E+00 4.07 iGe
2p°3d {2De) 342 ad 1 —8.67371E+00 4.09 315FDe
2p°3d {2De) 5/2 ad 2 —8.62585E+00 4.11 3PDFe
2p°3d {2De) 5/2 ad 4 —8.50901E+00 3.90 IFGe
2p°3d (2De) 312 44 2 —B.4B381E+00 4.15 3PDF e
2p°3d (2De) 32 ad i} —B.45982E+00 4.00 3Pe
MW c}=13: set complete

MNiv= 3L SOVP (1) D(2)F(3)G(4)

2p°3d 12De) 32 4d 3 —3.61347E+00 3.90 1Fe
2p°3d 12De) 32 4d 1 —345410E+00 4.00 1Pe
2p°3d 12De) 32 4d 2 —344292E+00 4.16 1De
2p°3d (2De) 52 4ad 4 —B.41900E+00 4.17 1Ge
2p°3d (2De) 312 4ad o —8.16289E+00 4.00 15e
Mlwc}=5: set complete

My=93%P{(210D(321)F(432)

2p%3p {2Po) 12 5d 4 —8.26283E+00 457 3Fo
2p%3p {2Po) 12 5d 3 —8.16889E+00 4.95 3DFo
2p%3p (2Pa) 312 5d 2 —B.07410E+00 488 2PDF o
2p%3p (2Pa) 142 5d 3 —7.98156E+00 488 2DFo
2p%3p (2Pa) 312 5d 2 —7.93125E+00 4.60 2PDF o
2p°3p {2Po) 342 5d 2 —7.91568E+00 4.60 3IPDFo
2p°3p {2Po) 142 5d 1 —7.83490E+00 4.88 IPDe
2p°3p {2Po) 342 5d 1 —7.87187E+00 4.88 IPDe
2p°3 {2Po) 142 5d o} —7.86951E+00 4.88 3Po
Mlw(c)=19: set complete

Niv=92L" F{432)G(543)H(h54)

2p°3p {2Po) 342 52 4 —8.24679E+00 5.00 3FGHo
2p°3p {2Po) 142 52 5 —8.24598E+00 4.57 3IGHo
2p°3p {2Po) 342 52 & —8.23032E+00 4.53 3Ho
2p%3p 2P0} 172 52 4 —8.16120E+00 4.88 3FGHo
2p%3p (2Pa) 142 58 4 —7.9714BE+00 4.88 3FGHo
2p%3p (2Pa) 312 58 5 —7.96131E+00 4.59 3GHo
2p%3p (2Pa) 312 58 3 —7.91413E+00 4.88 3FGo
2p%3p (2Pa) 312 58 3 —7.B7763E+00 4.88 3FGo
2p%3p {2Po) 32 52 2 —7.8764ME+00 4.98 3Fo

Mlvic)=9: set complete




Table 2

E1 transition probabilities for observed levels of Fe XV, grouped as fine structure components of LS multiplets. See

page 583 for Explanation of Tables.

Ci-Ck T-Te gil-gK Eix (A} f S Ats™!)

2p©3s2_353p 15e-3Pa 1:1-3:1 417.27 3.26E-03 447E-03 4.16E+07
2p352-353p 15e-1Pa 1:1-3:2 284.17 T.9CE-N 7.39E-01 218E+1Q
2p©3s*-3pad 15e-3Do 1:1-3:3 101.74 9.20E-07 308E-07 1.97E+05
2p®35°-3p3d 15e-3Po 1:1-3:4 100.38 6.25E-08 207E-08 1.38E+04
2p®357-3p3d 15e-1Po 1:1-3:5 93.03 1.26E-03 3.87E-04 3.25E+08
2p®3st-3sdp 15e-1Po 1:1-3:7 532.91 2.87E-0 500E-02 2.28E+1
2p®3s>_3s5p 15e-1Pa 1:1-3:15 38.96 6.11E-02 7.84E-03 8.95E+10
3s3p-3p? 3Po-3Pe 31-1:2 317.59 B8.74E-02 2ME- 1.73E+10
353p-3p° 3IPo-3Pe 1:1-3:1 30233 2.79E-01 277E-(1 6.78E+09
353p-3p? 3IPo-3Pe 31-3:1 307.75 6.78E-Q2 206E-( 4.78E+09
3s3p-3p° 3Po-3Pe 3:1-31 321.78 6.48E—-02 343E-01 6.96E+09
3s53p-3p* 3Po-3Pe 31-5:2 202,27 9.15E-02 264E-01 4.29E+09
353p-3p° 3Po-3Pe 3:1-5:2 304.89 1.71E-0 BE0E-01 1.23E+10
IAY 3Po-3Pe 9-9 244E-01 22IE+00 1.72E+10
3s3p-3p? 1Po-3Pe 32-1:2 493.54 6.82E-0d 332E-03 5.60E+07
3s3p-3p° 1Po-3Pe 32-3:1 470.16 2.78E-04 129E-03 8.39E+06
3s3p-3p? 1Pa-3Pe 3:2-5:2 434.97 240E-G2 103E-01 5.07E+08
3p-3p3d 3Pe-3Do 1:2-3:3 23245 6.19E—n 4.76E-01 2.52E+10
3p-23p3d 2Pe-3Do 3:1-3:3 21908 3.94E-02 9.29E-02 459E+09
3p*-3p3d 3Pe-3D0 3:1-5:4 231.47 340E-01 777E-01 2.54E+10
3p3-3p3d 3Pe-3Do 3:2-3:3 249.33 1.20E-03 493E-03 2.15E+08
3p*-3p3d 3Pe-3Do 5:2-5:4 241.07 1.OSE-(2 416E-02 1.20E+09
3p°-3p3d 3Pe-3Do 5:2-7:2 24210 2.80E-01 116E+} 236E+10
15 3Pe-3Do 9-15 A63E-01 2 55E+00 258E+10
3p’-3p3d 3Pe-3Po 1:2-3:4 226.39 1.32E-03 S.81E-04 5.71E+07
3p2-3p3d 3Pe-3Po 31-1:2 22186 SA7E-Q2 1.25E-01 2.04E+10
3p-3p3d 3Pe-3Po 3:1-3:4 21167 1.15E-01 284E-01 143E+10
3p-23p3d 2Pe-3P0 3:1-5:5 21871 6.32E-02 TA9E-0 4.44E+09
3p*-3p3d 3Pe—3Po 5:2-3:4 241.28 3.56E-02 142E-01 6.80E+09
3p’-3p3d 3Pe—3Po 5:2-5:5 248.84 1.51E-(1 621E-01 1.63E+10
IAY 3Pe-3Po 9-9 1.81E-(1 1.30E+00 2.06E+10
3p°-3p3d 3Pe-1Po 1:2-3:5 19217 3.50E-03 221E-03 210E+08
3pi-3p3d 3Pe-1Po 3:1-3:5 195.97 4.29E-04 8.30E-04 7A4E+07
3p®-3p3d 3Pe-1Po 3:2-3:3 202.81 3.37E-04 1.13E-03 912E+07
3p-3sdp 3Pe-1Po 1:2-3:7 74.88 S10E-05 1.26E-05 2.02E+H)7
3pi-3sdp 3Pe-1Po 3:1-3:7 7545 3.52E-06 412E-06 GATE+06
3p2-3sdp 3Pe-1Po 5:2-3:7 76.44 3.66E-03 461E-03 637E+09
3p-3s5p 3Pe-1Po 1:2-3:15 4968 2.50E-04 4.08E-05 235E+08
3p’-3s5p 3Pe-1Po 31-3:15 49.84 1.09E—(d 5.35E-05 280E+08
3p-3s5p 3Pe-1Po 5:2-3:15 50.37 2.38E-06 187E-06 1.04E+07
3s3p-3p? 3Fo-15e 31-1:3 23811 B8.07E-04 190E-03 285E+08
3s3p-3p° 1Po-1Se 3:2-1:3 32497 1.03E-01 3.29E-01 1.94E+10
3p®-3p3d 15e-3Do 1:3-3:3 30037 1.4SE-03 1.51E-03 345E+07
3pi-3p3d 15e-3Pa 1:3-3:4 297.08 4.11E-09 4.02E-09 1.04E+02
3p-3p3d 15e-1Pa 1:3-3:5 240.81 6.43E-01 510E-01 247E+10
3p2-3sdp 15¢e-1Pa 1:3-3:7 B1.28 1L61E—-G3 428E-04 5.40E+08
3p-3s5p 15¢e-1Pa 1:3-3:15 5243 LI1CE—(3 180E-04 8.92E+08
353p-3d” 3Po-15e 3:1-1:5 8017 2.06E—06 163E-06 GA3E+06
353p-3d° 1Po-15e 3:2-1:5 88.09 7.27E-04 6.32E-04 187E+09
3p3d-3d* 3Do-15¢ 3:3-1:5 193.34 1.32E-03 2.55E-03 6.71E+08
3p3d-3d? IPo-15¢ 3:4-1:5 203.74 B.O05E-06 1.62E-05 3.88E+06
3p3d-3d? 1Po-15¢ 3:5-1:5 24262 1.65E—1 345E-01 5.60E+10
3d°-3s4p 15e-1Pa 1:5-3:7 248.19 1.99E—-03 1.62E-03 7.17E+07
3d-355p 15e-1Pa 1:5-3:15 9260 6.84E-03 208E-03 1.77E+09
3s3p-3s5ds 3Po-15e 31-1:6 64.63 2.13E-04 1.36E-04 1.02E+09
3s3p-35ds 1Po-15¢ 32-1:6 69.68 3.31E-02 365E-02 2.19E+11
3p3d-3sds 3Do-15e 33-1:6 124.36 1.48E-07 1.82E-07 1.92E+05
3p3d-3sds 3Fo-15e 34-1:6 126.46 2.02E-09 2.53E-09 2.53E+03
3p3d-3sds 1Po-15¢ 3:5-16 140.43 5.48E-08 7.60E-08 5.5GE+04
33ds-3:dp 15e-1Pa 1:6-3:7 471.04 2.70E-0 8.64E-01 637E+08
334s5-355p 15e-1Pa 1:6-3:15 128.2¢ 9.47E-Q2 4.00E-02 1.28E+10
3s3p-3s3d 3Po-3De 1:1-3:2 224.75 LO7E-M 227E-( 1.35E+10
353p-353d 3Po-3De =32 227.73 7.53E-02 169E-01 S.68E+09
3s3p-353d 3Po-3De 31-32 233.32 2.94E-03 1.14E-02 391E+08
353p-353d 3Po-3De 31-5:3 227.20 2.27E-0 505E-01 1.76E+10
353p-353d 3Po-3De 3:1-5:3 23476 4.44E-02 1.72E-01 537E+09
3s3p-3s3d 3Po-3De 5:1-7:1 233.87 248E-01 9.55E-01 2.16E+10
is 3Po-3De 9-15 299E-01 2 04E+00 225E+10
3s3p-3sds IPo-135¢ 1:1-34 6537 729E-02 1.57E-02 3.79E+10
3s3p-3sds IPo-135¢ 3:1-34 6561 7.36E—-02 477E-02 1.14E+11
353p-3sds 2Po-3%e 3:1-2:4 6623 7.70E-02 8.39E-02 1.95E+11
LS 3Po-35¢ 9-3 7.34E-02 147E-01 3A4VE+11
353p-3s4d 3Po-3De 1:1-3:5 53563 342E-0 6.27E-02 2A46E+11
3s3p-3s4d 3Po-3De 31-35 55.81 8.59E—Q2 4.73E-02 1.84E+11
353p-3s4d 3Po-3De 5:1-3:5 56.26 3.51E-03 325E-03 1.23E+10



Table 2. (continued)

[ T gil-giK Eac (A) f 5 A(s™")

353p-3s4d 3Fo-3De 3:1-5:8 55.79 2.52E-01 139E-01 324F+11
3s3p-3s4d 3Po-3De 5:1-5:8 56.24 5.07E—02 4.70E-02 1.07E+11
353p-3s4d 3Po-3De 5:1-7:3 56.20 2.87E-01 2.66E-01 4.33E+11
15 3Po-3De 9-15 3.40E—01 5.65E-01 4.33E+11
353p-3paf 3Po-3De 1:1-3:10 45.74 1.03E—03 1.55E-04 1.09E+09
353p-3pdf 3Fo-3De 3:1-3:10 45.36 3.07E-04 1.39E-04 9.74E+08
353p-3pdf 3Fo-3De 5:1-3:10 46.16 1.67E-05 127E-05 8.71E+07
353p-3pdf 3Fo-3De 3:1-5:14 45.93 6.69F—04 3.04E-04 1.27E+09
353p-3pdf 3Po-3De 5:1-5:14 46.29 1.87E—04 143E-04 5.82E+08
353p-3pdf 3Po-3De 5:1-7:8 4631 6.52E-04 4.97E-04 1.45E+09
LS 3Po-3De 8-15 S.15E-04 1.25E-03 1.72E+09
353p-3s55 3Po-3Se 1:1-3:12 4327 1.35E-02 1.92E-03 1.6DE+10
353p-3s5s 3Po-35e 3:1-3:12 4333 1.35E-02 5.30E-03 479E+10
353p-3s5s 3Po-35e 5:1-3:12 4365 1.39E-02 997E-03 8.10E+10
Is 3Po-35e $-3 1.37E-02 1.77E-02 1.45E+11
353p-3s5d 3Po-3De 1:1-3:13 4156 951E-02 1.30E-02 1.22E+11
353p-3s5d 3Po-3De 3:1-3:13 4166 2.38E-02 9.B0E-03 9.15E+10
353p-3s5d 3Po-3De 5:1-3:13 41.91 9.77E-04 6.74E-04 6.18E+09
353p-3s5d 3Po-3De 3:1-5:18 4166 7.15E-02 294E-02 1.65E+11
353p-3s5d 3Po-3De 5:1-5:18 41.91 1.44E-02 9.93E-03 547E+10
353p-3s5d 3Fo-3De 5:1-7:10 41.90 8.16E—02 5.63E-02 221E+1
5 3Po-3De $-15 $.62E-02 1.19E-01 221E+1
353d-3p3d 3De-3Po 3:2-1:2 315.34 5.23E-02 1.63E-01 1.05E+10
353d-3p3d 3De-2Po 3:2-3:4 314.99 1.08E—01 3.3BE-01 7.30E+09
353d-3p3d 3De-3Po 3:2-5:5 328.15 3.56E-02 1.15E-01 1.32E+09
353d-3p3d 3De-2Po 5:3-3:4 316.01 2.70E-02 1.40E-01 3.01E+09
353d-3p3d 3De-2Po 5:3-5:5 329.25 1.03E—01 559E-01 6.34E+09
353d-3p3d 3De-3Po 7:1-5:3 331.02 1.27E-02 9.70E-02 1.08E+09
s 3De-3Po 15-9 8.36E-02 141E+00 947E+04
Ip3d-3sds 3Po-35e 1:2-3:4 130,24 344E-05 147E-05 450E+06
3p3d-3sds 3Po-35e 3:4-3:4 130,30 2.82E-05 363E-05 1.11E+7
3p3d-3sds 3Po-3Se 5:5-3:4 12817 1.95E-05 4.11E-05 1.32E+07
IS 3Po-35e -3 2.41E-05 9.21E-05 2.8BE+07
3p3d-3s4d 3Po-3De 1:2-3:5 96.58 1.19E-04 3.7BE-05 2.83E+07
3p3d-3s4d 3Po-3De 3:4-3:5 96.61 3.99E-05 3.30E-05 2.85E+07
3p3d-3s4d 3Po-3De 5:5-3:5 9544 1.61E-05 253E-05 1.96E+07
3p3d-3s4d 3Po-3De 3:4-5:8 9655 4.62E-05 441505 1.98E+07
3p3d-3s4d 3Po-3De 5:5-5:8 9537 1.82E-05 2.86E-05 1.34E+07
3p3d-3s4d 3Po-3De 5:5-7:3 9527 1.88E-05 295E-05 9.86E+06
IS 3Po-3De 8-15 7.14E-05 2.03E-04 3.10E+07
3p3d-3paf 3Po-3De 1:2-3:10 7021 3.4BE—01 2.19E-01 4.2BE+11
3p3d-3paf 3Po-3De 3:4-3:10 7023 3.21E-01 2.23E-01 4.35E+11
3p3d-3p4f 3Po-3De 5:5-3:10 69.61 2.77E-02 3.18E-02 6.37E+10
3p3d-3p4f 3Po-3De 3:4-5:14 70.52 5.61E-01 391E-01 452E+11
3p3d-3p4f 3Po-3De 5:5-5:14 £9.89 2.46E-01 283E-01 336E+11
3p3d-3paf 3Po-3De 5:5-7:8 63.95 4.79E-01 551E-01 4.66E+11
Ls 3Po-3De 8-15 8.17E-01 1.70E+00 6.65E+11
3p3d-3s5s 3Po-35e 1:2-3:12 6456 1.94E—04 4.12E-05 1.03E+08
3p3d-3s55s 3Po-35e 3:4-3:12 6458 1.52E-04 9.68E-05 2.43E+08
3p3d-3s3s 3Po-35e 5:5-3:12 64.05 $.02E-05 951E-05 244E+08
s 3Po-35e 5-3 1.22E-04 233E-04 5.92E+08
3p3d-3s5d 3Po-3De 1:2-3:13 60.32 3.65E-03 731E-04 2.20E+09
3p3d-3s5d 3Po-3De 3:4-3:13 60.33 8.90E—04 4.15E-04 1.24E+09
3p3d-3s5d 3Po-3De 5:5-3:13 6036 1.69E—05 1.6BE—05 5.15E+07
3p3d-3s5d 3Po-3De 3:4-5:18 60.84 2.07E-03 1.25E-03 2.24E+09
3p3d-3s5d 3Po-3De 5:5-5:18 6037 2.05E-04 2.04E-04 3.75E+08
3p3d-3s5d 3Po-3De 5:5-7:10 6036 1.36E-03 1.35E-03 1.7BE+09
Is 3Po-3De $-15 2.20E-03 397E-03 2.30E+09
353p-3s3d 1Po-3De 3:2-3:2 305.94 3.69E-04 1.11E-03 2.83E+07
353p-3s3d 1Po-3De 3:2-5:3 304.99 5.11E-04 1.54E-03 2.20E+07
353d-3p3d 3De-3Do 3:2-3:3 328.83 3.52E—02 1.14E-01 2.17E+09
353d-3p3d 3De—3D0 3:2-5:4 314.61 1.54E-02 4.77E-02 6.21E+08
353d-3p3d 3De-3Do 5:3-3:3 329.94 6.10E-02 3.32E-01 6.23E+09
353d-3p3d 3De-3Do 5:3-5:4 315.62 7.70E—03 4.00E—02 5.16E+08
353d-3p3d 3De-3Do 5:3-7:2 317.39 3.60E—02 1.38E-01 1.70E+09
353d-3p3d 3De-3Do 7:1-5:4 317.25 $.0SE—02 6.65E-01 8A4E+09
353d-3p3d 3De-3Do 7:1-7:2 319.04 1.14E-01 836E-01 FASE+09
15 3De—3D0 15-15 1.41E-01 2.22E+00 9.16E+09
353d-3p3d 3De-1Po 3:2-35 252.45 4.40E—04 1.10E-03 4.51E+07
353d-3p3d 3De-1Po 5:3-3:5 253.10 7.93E-04 3.30E-03 1.3BE+08
353d-3s4p 3De-1Po 3:2-%:7 8258 5.08E—03 4.14E-03 4.97E+09
353d-3s4p 3De-1Po 5:3-3:7 8263 S.06E-03 123E-02 147E+10
353d-3s5p 3De-1Po 3:2-3:15 52.96 1.63E-02 $53E-03 388E+10
353d-355p 3De-1Po 5:3-3:15 5299 2.23E-05 1.94E-05 8.83E+07
353p-3sds 1Po-35e 3:2-3:4 7033 6.32F-04 442E-04 8.40E+08
3p3d-3sds 3Do-35e 3:3-3:4 128.07 7.7BE-06 9.84E-06 3.16E+06

(continued on next page)



Table 2. (continued)

C-C T-Te gil-gK Ea (A) f 5 AT

3p3d-3sds 3Do-35e 5:4-3:4 130.37 2.37E-05 5.08E-05 155E+07
15 3Do-35e 15-3 9.46E-06 6.06E-05 187E+07
3p3d-3sds 1Po-35¢ 3:5-3:4 145.18 2.79E-06 4.00E—05 B.BIE+05
3s5d4s-3sdp 3Se-1Po 3:4-3:7 791.92 5.28E-02 4,13E-01 5.62E+0B
3s4s-3s5p 35e-1Po 3:4-3:15 12449 1.93E-02 237E-02 9.20E+09
353p-35dd 1Po-3De 3:2-3:5 5954 5.16E-04 3.04E-04 9.71E+08
353p-3s4d 1Po-3De 3:2-5:8 5952 1.30E-03 7.64E-04 147E+09
Ip3d-2s4d 3Do-3De 3:3-3:5 9538 7.34E-07 7.39E-07 5.75E+05
3p3d-3s4d 3Do-3De 5:4-3:5 9665 1.40E-05 223E-05 167E+07
3pd-3sdd 3Da-3De 3:3-5:8 9532 4.16E-05 3.92E-05 1.83E+07
3p3d-3sdd 3Do-3De 5:4-5:8 9658 6.55E-06 1.04E-05 4.6BE+06
3p3d-3sdd 3Do-2De 7:2-5:8 96.42 6.14E-05 137E-04 6.17E+07
3p3d-3s4d 3Do-3De 5:4-7:3 9647 6.65E-05 1.06E-04 IMEH07
1p3d-3s4d 3Do-3De 7:2-7:3 9631 1.09E-05 243E-05 7.87E+06
s 3Do-3De 15-15 7.12E-05 340E-04 5.00E+07
3p3d-3s4d 1Po-3De 3:5-3:5 10456 454E-06 4.69E-06 2.77E+06
3pd-3s4d 1Po-3De 3:5-5:8 104.48 5.0BE-06 524E-06 1.86E+06
354p-3sdd 1Po-3De 3:7-3:5 707.51 2.72E-02 1.90E-01 3.52E+08
3sdp-3sdd 1Po-3De 3:7-5:8 704.01 3.59E-02 2.50E-01 2.90F+08
354d-3s5p 3De-1Po 3:5-3:15 186.68 1.21E-02 2.23E-02 231E+09
3s54d-3s5p 3De-1Po 5:8-3:15 186.92 9.65E-02 2.97E-02 307E+09
353p-3paf 1Fo-3De 3:2-3:10 48.35 3.06E—07 146E-07 8.74E+05
353p-3pdf 1Fo-3De 3:2-5:14 48.49 9.28E-05 445E-05 158E+08
3p3d-3pdf 3Do-3De 3:3-3:10 6958 6.94E-04 4.77E-04 9.56E+08
3p3d-3pdf 3Do-2De 5:4-3:10 7025 5.B5E-04 6.76E—04 132E+09
3pd-3pdf 3Do-3De 3:3-5:14 69.86 8.19E-02 5.65E-02 6.72E+10
3p3d-3pdf 3Do-3De 5:4-5:14 7054 2.43E-05 2.83E-05 3.26E+07
Ip3d-3pdf 3Do-3De 7:2-5:14 7045 1.65E-02 2.68E-02 I11EH0
3p3d-3paf 3Do-3De 5:4-7:8 70,60 2.40E-01 2.79E-01 230E+11
Ip3d-2paf 3Do-3De 7:2-7:8 7051 1.40E-01 228E-01 188E+11
s 3Do-3De 15-15 1.70E-01 591E-01 227E11
3p3d-3pdf 1Po-3De 3:5-3:10 7434 1.25E-06 9.15E-07 1.50E+06
IpAd-3pdf 1Po-3De 3:5-5:14 7466 1.43E-02 1.05E-02 1.03E+10
3sdp-2pdf 1Pu—3De 3:7-3:10 188.63 9.77E-05 1.82E-04 1.83E+67
3s4p-3paf 1Fo-3De 3:7-5:14 190.72 1.34E-04 253E-04 148E+07
Ip4r-3s5p 3De-1Po 3:10-3:15 630.76 643E-04 436E-03 9.33E+06
Ip4f-355p 3De-1Po 5:14-3:15 654.83 7.10E-05 7.65E-04 1.84E+06
353p-155s 1Po-35e 3:2-3:12 4560 1.06E-04 475E-05 339608
1p3d-2s5s 3Do-135e 3:3-3:12 6402 4.16E-05 263E-05 6.77E+07
3p2d-3s5s 3Do-35e 5:4-3:12 64.59 9.B3E-05 1.04E-04 2.62E+0B
1s 3Do-35e 15-3 411E-05 130E-04 332E+0B
3p3d-3s5s 1Po-35e 3:5-3:12 68.03 1.24E-06 8.34E-07 1.79E+06
3Is54p-2555 1Po-35e 3:7-3:12 152.71 3.42E-02 5.16E-02 9.78E+09
35535-355p 35e-1Po 3:12-3:15 4504.55 2.91E-02 1.29E+00 9.56E+06
353p-3s5d 1Fo-3De 3:2-312 43.70 1.86E-04 2.03E-05 6.50E+08
353p-3s5d 1Po-3De 3:2-5:18 4271 1.75E-04 7.54E-05 3.66E+08
3p2d-3s5d 3Do-3De 3:3-3:13 6034 2.23E-04 133E-04 4.0BE+0B
3p2d-3s5d 3Do-3De 5:4-3:13 60.85 1.72E-05 1.72E-05 5.16E+07
3p2d-3s5d 3Do-3De 3:3-5:1B 6035 5.25E-04 3.13E-04 5.77E+0B
1p3d-3s5d 3Do-3De 5:4-5:18 6035 2.55E-04 2.55E-04 4.58E+08
3p3d-3s5d 3Do-3De 7:2-5:18 60.79 1.61E-08 225E-08 4.06E+04
3p3d-2s5d 3Do-3De 5:4-7:10 60.84 1.21E-02 131E-02 1.80E+09
3p3d-3s5d 3Do-3De 7:2-7:10 60.77 3.80E-06 532E-06 6.86E-06
IS 3Do-3De 15-15 6.79E-04 2.03E-03 1.23E+00
Ip3d-3s5d 1Po-3De 3:5-3:13 6389 4.62E-06 2.92E-06 7.56E+06
3p3d-3s5d 1Pu—3De 3:5-5:1B 62.90 2.07E-05 130E-05 202E+07
3s54p-3s5d 1Po-3De 3:7-3:13 13331 1.63E-02 2.14E-G2 6.11E+09
3s4p-3s5d 1Fo-3De 3:7-5:18 13335 2.830E-02 3.68E-02 6.29E+0%
355p-355d 1Po-3De 315-3:13 1367.94 4.78E-02 6.45E-01 1.70E+08
355p-3s5d 1Po-3De 3:15-5:18 137169 9A48E-02 1.28E+00 2.02E+08
Ip-3p3d 3Pe-3Fo 3:1-5:2 274.99 5.00E-04 136E-03 265E+07
3p-3p3d 3Pe-3Fo 5:2-5:2 288.65 1.63E-03 7.75E-03 130E+08
3p*-3p3d 3Pe-3Fo 5:2-7:1 28065 1.BOE—03 £.32E-03 1.09E+08
15 3Pe-3Fo a-21 2.07E-03 1.74E-02 735E+07
3p3-3p3d 3Pe-1Do 3:1-5:3 260.47 3.05E-03 233E-02 534E+08
3p®-3p3d 3Fe-1Do 5:2-5:3 27270 1.85E-02 8.29E-02 166E+09
3p*-3s4f 3Pe-3Fo 3:1-5:8 64.77 2.66E-06 1.70E-06 2.54E+06
3pP-3sdf 3Pe-3Fo 5:2-5:8 65.50 1.32E-06 1.42E-06 2.05E+06
3p-3sdf 3Pe—3Fo 5:2-7:4 65.50 3.12E-05 3.36E-05 34BE+07
s 3Pe-3Fo 9-21 1.90E—-05 3.67E-05 127E+G7
3p-3s5f 3Pe-3Fo 3:1-5:1B 4735 2.22E-07 1.04E-07 3.96E+05
3p2-3s5F 3Pe-3F0 5:2-5:18 47.74 9.56E-08 7.52E-08 2.80E+05
3p®-3s5F 3Pe-3F0 5:2-7:12 47.74 6.33E-06 497E-06 132E+07
Ls 3Pe-3F0 $-21 3.64E-06 5.15E-06 458E+06
353d-3p3d 3De-3Fo 3:2-5:2 400.84 1.23E-01 486E-01 306E+09
3s3d-3p3d 3De—3Fo 5:3-5:2 402.48 1.98E-02 131E-01 B.15E+0B



Table 2. (continued)

C-Ci T-Ty &:l-g:K Eii (A) S 3 Afs™")

3s3d-3p3d 3De-3Fo 5:3-7:1 357.10 1.27E-01 8.06E-01 4.02E+09
353d-3p3d 3De-3Fo 7:1-53:2 40513 2.00E-04 187E-03 1.14E+07
353d-3p3d 3De-3Fo 71-71 389.55 2.00E-02 1.80E-01 3.81E+08
3s3d-3p3d 3De-3Fo 7:1-9:1 37280 149E-01 1.28E+00 3.533E+09
is 3De-3Fo 15-21 1.52E-01 2.BBE+00 4.95E+09
3s3d-3p3d 3De-1D0 3253 370:72 1.75E-02 6.39E-02 5.0BE+0E
3s3d-3p3d 3De-100 5:3-5:3 37213 233E-03 1.43E-02 L12E+08
353d-3p3d 3De-1Do0 7:1-5:3 37439 4.23E-03 265E-02 2B2E+0B
353d-3sdf 3De-3Fo 3:2-5:8 68.94 8.93E-01 6.17E-01 T.31E+11
353d-3s4f 3De-3Fo 5:3-5:8 69,99 9.93E-02 1.14E-01 1.35E+11
353d-3s4f 3De-3Fo 5:3-7:4 69.99 7.95E-0 9.16E-0 77311
353d-3s4f 3De-3F0 7:1-5:8 70.07 2.03E-02 328E-03 3.86E+09
3s3d-3s4f 3De-3Fo 7:1-7:4 F0.07 7.11E-02 1.15E-01 9.65E+10
353d-3sdf 3De-3Fo 7i1-8:2 70.05 8.23E-01 1.33E+00 B.70E+11
LS 3De-3Fo 15-21 8.95E-01 210E+00 B.6OE+11
353d-3s5f 3De-3Fo 3:2-5:18 50.06 1.71E-01 B.44E-02 273E+11
353d-3s5f 3De-3F0 5:3-5:18 5008 1.90E-02 1.56E-02 3.04E+10
353d-3s5f 3De-3F0 3:3-7:12 3008 1.52E-0M 1.25E-01 2.88E+11
353d-3s5f1 3De-3Fo 7:11-5:18 3013 3.87E-04 443E-04 144E+H9
353d-3s5f 3De-3F0 7:1-7:12 3012 1.35E-02 1.36E-02 2.60E+10
353d-3s5f 3De-3Fa 7:1-9:5 50.12 157E-01 1.B1E-01 324E+11
LS 3De-3Fo 15-21 1.71E-01 4.22E-01 2.26E+11
3p3d-3sds 3Fo-35e 5:2-3:4 118.70 3.62E-09 TI13E-09 2EB1E+03
3p3d-3s4s 1Do-35¢ 5:3-3:4 12267 5.73E-07 1.16E-06 4.23E+03
35d5- 3541 35¢-3F0 3:4-5:8 290:01 1.30E-11 372E-11 6.18E-01
3545-2335f 35e-3Fo 3:4-3:18 109.56 254E-11 275E-11 S47E+00
3p3d-3s4d 3Fo-3De 5:2-3:5 90.66 2.99E-02 447E-03 4.05E+09
3p3d-3sdd 3Fo-3De 5:2-58 90.60 5.00E-0d TA5E-04 4.06E+08
3p3d-3sdd 3Fo-3De 7:1-5:8 a1.42 295E-03 6.21E-03 3.30E+09
3p3d-3sdd 3Fo-3De 5:2-73 950 8.79E-06 1.46E-05 5.69E+06
3p3d-3sdd 3Fo-3De 7:1-7:3 9132 3.6BE-04 T.74E-04 2.94E+08
3p3d-3s4d 3Fo-3De 9:1-73 92.29 3.13E-02 3.57E-03 315E+09
Ls 3Fo-3De 21-15 3.28E-03 2.08E-02 3.63E+H09
3p3d-3s4d 1Do0-3De 5:3-3:5 9235 3.20E-04 437E-04 4.18E+08
3p3d-3s4d 1Do-3De 5:3-0:8 9229 4.92E-05 TATE-05 3.B5E+Q7
2p3d-3s4d 1Da-3De 5:3-7:3 9219 1.42E-05 215E-05 T.96E+06
354d-3s4f 3De-3Fa 3:5-5:8 129533 138E-01 1.76E+C0 3.29E+08
35dd-3sdf 3De-3Fa 5:8-5:8 130723 147E-02 316E-01 5.74E+07
354d-3s4f 3De-3Fo0 5:8-7:4 130535 1.19E-01 2.56E+00 3.33E+08
3s4d-3s4f 3De-3Fo 7:3-5:8 13274 103E-04 927E-03 1.861E+06
3s4d-3s4f 3De-3F0 7:3-7:4 132548 1.07E-02 3.26E-0 4.06E+07
3s4d-3s4f 3De-3F0 7:3-9:2 1321.06 1.25E-01 3S1E+00 372E+08
L5 3De-3Fo 15-21 1.26E-01 B.7BE+00 3.76E+08
3sdd-3s5F 3De-3Fo 3:5-5:18 155.02 6.53E-01 9.99E-01 1.09E+11
3s4d-3s5F 3De-3Fo 5:8-5:18 155.19 7.08E-02 1.81E-01 1.96E+10
334d-3s50 3De-3Fo 5:8-7112 155.19 5.70E-n 146E+00 1.12E+11
354d-3s30 3De-3F0 7:3-5:18 15547 1.50E-03 3.36E-03 3.78E+08
3s4d-3s50 3De-3Fo 7:3-7112 15547 5.24E-02 1.88E-01 145E+10
354d-3550 3De-3Fo 7:3-9:5 15542 6.07E-01 2.18E+00 1.30E+11
is 3De-3Fo 15-21 6.53E-01 5.01E+00 1.2BE+11
3p3d-3p4df 3Fo-3De 5:2-3:10 67.03 3.98E-03 4.39E-03 Q.B4E+09
3p3d-3pdf 3Fo-3De 5:2-5:14 6729 1.69E-05 1.B7E-05 2ABE+07
3p3d-3p4df 3Fo-3De 7:1-5:14 67.74 6.96E-03 1.09E-02 1.42E+10
3p3d-3p4af 3F0-3De 5:2-7:8 67.35 4.96E-04 3.50E-04 3.21E+08
3p3d-3paf 3Fo-3De 7:1-7:8 67.80 1.39E-02 2.18E-03 2.02E+09
3p3d-3p4af 3Fo-3De 9:1-7:3 68.34 9.12E-02 1.85E-02 1.67E+10
LS 3Fo-3De 21-15 7.76E-03 365E-02 1.36E+10
3p3d-3p4f 1Do-3De 5:3-3:10 67.95 S.44E-04 1.0GE-03 227E+09
3p3d-3p4f 1Do—30e 5:3-5:14 68.22 8.25E-03 9.26E-03 1.1BE+10Q
2p3d-3p4df 1Da-3De 5:3-7:8 68.28 2.72E-03 2.06E-03 27BE+09
3s4f-3pdf 3Fo-3De 5:8-3:10 32094 9.22E-02 487E-01 9.95E+09
3s4f-3pdf 3Fo-3De 5:8-5:14 327.03 5.36E-02 2.39E-01 3.34E+H09
3sAf-3paf 3Fo-3De 7:4-5:14 32713 6.62E-02 499E-01 3.78E+09
Is4f-3pdf 3Fp-1De 5:8-7:8 12342 3.22E-02 2.32E-02 2.31E+08
3s4f-3paf 3Fo-3De 7:4-7:8 32854 4.90E—-02 3.71E-01 2L03E+09
3s4i—3paf 3Fo-3De :2-7:8 328.81 G.96E—-02 6.79E-01 5.52E+09
is 3Fo-3De 21-15 1.04E-01 2.35E+00 Q11E+09
3paf-3s5f 3De-3Fo 3:10-5:18 39017 6A0E-03 2AVE-02 1.68E+08
3p4f-23s5f 3De-3Fo 5:14-5:18 381.52 4.38E-04 3.06E-03 223407
3paf-23s5f 3De-3Fo 5:14-7:12 381.53 5.14E-03 323E-02 1.68E+08
3paf-3s5f 3De-3F0 7:8-5:18 379.66 243E-06 2.12E-05 1.57E+05
3pdf-3s5f 3De-3Fo 7:8-7:12 379.66 2.98E-04 2.61E-03 1.3BE+Q7
3p4f-3s5f 3De-3Fo 7:8-9:5 379.37 4.75E-03 4.15E-02 1.71E+0B
is 3De-3Fo 15-21 5.51E-03 1.04E-01 1.79E+08
3p3d-3s5s 3Fo-35e 5:2-3:12 61.86 1.68E-07 1.71E-07 4.BBE+05
3p3d-3s5s 1Do-33e 3:3-312 62,65 4.76E-06 4.90E-06 1.353E+H7

(continued on next page)



Table 2. (continued)

6-Ce Ty gil-gK £y (A} f 5 AT

354F-3555 3Fo-35e 5:8-3:12 2291 1.27E-10 4381E-10 2.70E+01
3555355 35e-3Fa 3:12-5:18 759.86 5.09E-13 3B2E-12 353E-03
3p3d-3:5d 3Fo-3De 5:2-3:13 53.42 1.59E-05 153E-05 5.19E+07
3p3d-3s5d 3Fo-3De 5:2-5:18 58.42 1.92E-05 1.B5E-05 3.76E+(07
3p3d-3s3d 3Fo-3De 7:1-5:18 58,76 2.52E-05 3I41E-05 6.31E+H)7
3p3d-3s5d 3Fo-3De 5:2-7:10 3841 2.08E-06 2.00E-06 2.90E+06
3p3d-3s5d 3Fo-3De 7:1=7:10 58.75 1.62E-06 2.19E-06 312EH%
3p3d-3s5d 3Fo-3De 9:1-7:10 3915 3.211E-05 562E-05 TREEHYT
LS 3Fo-3De 21-15 3.15E-05 1.28E-04 8.52EH)7
3p3d-3s5d 1Do-3De 5:3-3:13 59.12 7.BOE-06 7.59E-06 2. 4BE+(7
3p3d-3s5d 1Do-3De 5:3-5:18 59.12 F.BOE-05 7.59E-05 1.49E+08
3p3d-3s5d 1Do-3De 5:3-7:10 59.11 6.69E-05 6.51E-05 913E+07
3s4f-355d 3Fo-3De 5:8-3:13 188.12 1.65E-02 5.10E-02 S17E+H0
3s4f-3s55d 3Fo-3De 5:8-5:18 188.19 296E-03 917E-(3 5.57EH08
3s4f-355d 3Fo-3De 7:4-5:18 188.23 1.73E-02 7AQE (2 4.55E+09
3s4f-3s55d 3Fo-3De 5:8-7:10 188.05 848E-05 263E-04 1.14E+)7
3s4f-3s5d 3Fo-3De 7:4-7:10 18B.08 2. 15E-03 9.32E-03 4 05E+CB
3sdf-3s5d 3Fo-3De a:2-7:10 18B.17 1.97E-(Q2 1.10E-01 4,78E+048
LS 3Fo-3De 21-15 196E-02 2.55E-01 S.17E+09
355d-3s5f 3De-3Fo 3:13-5:18 275482 256E-01 6.96E+00 1.35E+08
355d-3s51 3De-3Fo 5:18-5:18 273975 2.31E-02 1.27E+00 2.50E+07
355d-3s5f 3De-3Fo 5:18-7:12 2739.75 2.26E-01 1.02E+01 143E+08
355d-3s51 3De-3Fo 7:10-5:18 277015 5.76E-04 368E-02 T.01E+05
3s5d-3s5f 3De-3Fo 7:10-7:12 277015 2.02E-02 1.29E+00 1.75E+07
3s5d-3s5f 3De-3Fo 7:10-9:5 275482 235E-01 1.49E+01 1.61E+CE
15 3De-3Fo 15-21 255E-01 3.47E+01 1.61E+08
353p—3p2 3Po-1De 3:1-5:1 31256 2B4E-02 B.76E-02 1.16E+(9
333p-3p? 3Po-1De 5:1-5:1 327.04 3.29E-02 1.77E-01 2.05E+09
353p-353d 3Fo-1De 3:1-5:4 19141 3.13E-03 595E-03 I44E+08
353p-3s3d 3Fo-1De 5:1-5:4 196.73 8A3E-05 2.73E-04 145E+H)7
333p-3d° 3Po-3Fz 3:1-5:5 8844 837E-08 7.31E-08 4 28E+04
353p—3d2 3Po-3Fe 5:1-5:5 84.56 203E-08 3.00E-08 1.69E+(4
353p—3d2 3Po-3Fe 5:1-7:2 39.43 2.64E-07 3.BBE-07 1.57E+(5
15 3Po-3Fe a-21 1.B6E-07 491E-07 6.6BE+(4
353p-342 3Fo-1De 3:1-5:6 85.099 3.33E-05 287E-05 1.83E+07
333p-34° 3Po-1De 5:1-5:6 87.05 3.12E-06 447E-06 275006
353p-347 3Fe-3Pe 3:1-5:7 8561 3A49E-05 245E-05 1.91E+07
353p—3d3 3Po-3Pe 5:1-5:7 836.66 7.BBE-05 1.12E-04 F.00E+07
15 3Po-3Pe -9 5.54E-05 1.42E-04 4.98E+(07
353p-3sdd 3Po-1De 3:1-5:9 55.69 3.11E-03 1.71E-03 4,02E+09
353p-3sdd 3Po-1De 5:1-5:9 56.13 1.3BE-03 1.2BE-03 292E+(09
353p-3pdf 3Fo-3Fe 3:1-5:13 48,50 7.33E-05 339E-05 137EH8
353p-3p4af 3Po-3Fz 5:1-5:13 46.31 1.86E-05 144E-05 S.63EH)7
L5 3Fo-3Fz 9-21 349E-05 4.83E-05 4 59E+H7
353p-3p4af 3Po-1De 3:1-5:15 4553 1.32E-06 592E-07 2 54EH%
353p-3pdf 3Po-1De 5:1-5:15 4583 1.43E-06 1.0BE-06 4 55E+06
35313—3132 1Po-1De 3:2-5:1 481.49 3.B9E-02 4.23E-01 1.53E+(9
353p-3s53d 1Po-1De 3:2-5:4 24379 £.07E-01 1.46E+00 4.09E+10
353p—3d2 1Po-3Fe 3:2-5:5 93.19 1.15E-07 1.11E-07 4.76E+(4
333p-3d° 1Po-1De 3:2-5:6 95.18 1.09E-03 1.02E-03 481E+08
3:3p-342 1Fo-3Fe 3:2-5:7 94.71 143E-04 139E-04 6.61E+07
353p-3s4d 1Fe-1De 3:2-5:9 5940 2.12E-01 1.24E-01 2A40E+11
353p-3pdf 1Po-3Fe 3:2-5:13 49.06 293E-04 1.42E-04 4 B7E+CH
353p-3pdl 1Po-1De 3:2-5:15 4798 7.R1E-03 3.70E-03 1.36E+10
3p2—3p3d 1De-3Do 5:1-3:3 23625 1.24E-04 4.B3E-04 24BE+(7
3p2—3p3d 1De-3Do 5:1-5:4 22882 1.63E-03 6.12E-03 2.07E+08
3p*-3p3d 1De-3De 5:1-7:2 229.75 8.16E-02 309E-0 TATE08
353d-3p3d 1De-3Do 5:4-3:3 45294 758E-04 565E-03 4. 11E+07
353d-3p3d 1De-3De 5:4-5:4 426,38 1.24E-03 86SE-03 4 534E+H)7
353d-3p3d 1De-3Do 5:4=7:2 429,62 831E-04 587E-03 2.14E+H7
3p3d—3d2 3Do-3Fe 3:3-5:5 253.09 239E-01 6.09E-01 1.43E+10
3p3d—3d1 3Do-3Fe 5:4-5:5 267.59 H.92E-03 4.37E-02 9.24E+08
3p3d—3d2 3Do-3Fe 7:2-5:5 26633 2.19E-04 135E-03 2 B9E+Q7
3p3d—3d1 3Do-3Fe 5:4-7:2 26637 1.26E-01 5.50E-01 B.43E+(9
3p3d-3d? 3Do-3Fe 7:2=7:2 26513 147E-02 897E-02 139E+09
3p3d-3d° 3Do-3Fe 7:2-0:1 26371 2.86E-01 1.74E+00 2.13E+10
15 3Do-3Fe 15-21 234E-0 3.03E+00 161E+10
3p3d—3d3 3Do-1De 3:3-5:6 23825 4.2BE-03 1.01E-02 3.02E+08
3p3d—3d1 3Do-1De 5:4-5:6 24632 5.66E-05 2.30E-04 6.23E+06
3p3d—3d2 3Do-1D0e T:2-5:6 24525 3.53E-03 4B2E-02 1.32E+(9
3p3d—3d2 3Do-3Pe 3:3-5:7 23535 1.31E-02 3.06E-02 9.50E+08
3p3d-3d? 3Do-3Pe 5:4-5:7 24322 £.95E-02 2.78E-01 T84E+00
3p3d-3d° 3Do-3Pe 7:2=-3:7 24218 5.76E-02 321E-01 9.17E+00
15 3Do-3Pe 15-9 527E-02 B6.30E-01 9.99E+09
3p3d-3s4d 3Do-1De 3:3-5:9 95.02 558E-06 5.24E-06 2438EH%
3p3d-3s4d 3Do-1De 5:4-5:9 96.28 8.71E-07 1.38E-06 6.26E+(35



Table 2. (continued)

€-Ce T-Te sil-gK Eu () f 5 AT

3p3d-3s4d 3Do-1De 7:2-5:9 96.12 425605 942E-05 A430E+07
3p3d-3pdf 3Do—3Fe 3:3-5:13 71.06 7.99E-01 561E-01 6.33E+11
3p3d-3pdf 3Do-3Fe 5:4-5:13 71.76 4.F1E-02 557E-02 6.10E+10
3p3d-3pdf 3Do-3Fe 7:2-5:13 71.67 1.95E-04 322E-04 3.55E+08
3p3d-3paf 3Do-3Fe 7:2-9:4 71.06 541E-01 $87E-01 556E+11
i$ 3Do-3Fe 15-21 4.28E-01 1.50E+00 403E+11
3p3d-3pdf 3Do-1De 3:3-5:15 68 82 1.89E-02 129E-02 1.60E+10
3p3d-3paf 3Do-1De 5:4-5:15 6547 1.04E—02 1.19E-02 144E+10
3p3d-3pAf 3Do-1De 7:2-5:15 65,39 246E-04 393E-04 4.76E+08
3p2—3p3'd 1De-3Po 5:1-3:4 22902 743E-03 2B0E-02 1.58E+09
3p2—3p3d 1De-3Po 5:1-5:5 23590 227E-02 B.EI1E-D2 2.72E+09
3s3d-3p3d 1De-3Po 5:4-3:4 427.08 1.15E-05 B.OTE-D5 F.00E+05
3s53d-3p3d 1De-3Po 5:4-5:5 451.64 1.24E-04 9.19E-04 4.04E+06
3p3d-3d° 3Po-3Fe 3:4-5:5 26731 6.67E-02 1.76E-01 374E+09
3p3d-3d° 3Po-3Fe 5:5-5:5 25852 147E-02 6.24E-02 146E+09
3p3d-3d° 3Po-3Fe 5:5-7:2 25738 153E-01 6ASE-01 1.10E+10
15 3Po-3Fe a-21 1.15E-01 B.EGE—01 4.91E+09
3p3d—3d2 3Po-1De 3:4-5:6 248.09 1.40E—02 341E-02 9.26E+08
3p3d—3d2 3Po-1De 5:5-5:6 238.61 8.63E-03 339E-02 1.01E+09
3p3d-3d? 3Po-3Pe 3:4-5:7 242,99 9,59E-02 230E-01 6.50E+09
3p3d-3d? 3Po-3Pe 5:5-5:7 235.70 1.68E-01 653E-01 2.02E+10
is 3Po-3Pe 9-9 125E-01 883E-0 143E+10
3p3d-3s4d 3Po-1De 3:4-5:9 96,24 2.80E—07 266E-07 1.21E+05
3p3d-3sd4d 3Po-1De 5:5-5:9 95.08 1.60E—06 251E-06 1.1BE+06
3p3d-3pdf 3Po-3Fe 3:4-5:13 71.74 4 46E-02 3.16E-02 3.47E+10
3p3d-3pdf 3Po-3Fe 5:5-5:13 71.09 9.13E-03 1.07E-02 1.21E+10
15 3Po-3Fe a-21 1.99E-02 4.23E-02 1.11E+10
3p3d-3pdf 3Po-1De 3:4-5:15 6946 591E-03 406E-03 491E+09
3p3d-3paf 3Po-1De 5:5-5:15 68,85 8.15E-03 924E-03 1.15E+10
3p*-3p3d 1De-1Po 5:1-3:5 16406 121E-03 3.36E-03 357E+08
353d-3p3d 1De-1Po 5:4-3:5 318,70 1.11E-01 584E-01 1.21E+10
3p3d—3d2 1Po—-3Fe 3:5-5:5 33847 6.16E—-04 2.06E-03 215E+07
3p3d—3d2 1Po-1De 3:5-5:6 305.15 1.64E—-01 4.95E-01 F.06E+09
3p3d—3d2 1Po-3Pe 3:5-5:7 30040 221E-02 6.55E-02 9.79E+08
3p3d-3s4d 1Po-1De 3:5-5:0 10412 3,78E—04 3188E-04 1.39E+08
3p3d-3pdl 1Po-3Fe 3:5-5:13 76.03 9,75E-03 732E-03 6.75E+09
3p3d-3p4f 1Po-1De 3:5-5:15 7347 858E-01 623E-01 636E+11
3p2—354p 1De-1Po 5:1-3:7 75.17 1.74E—02 2.15E-02 3.42E+10
353d-3sdp 1De-1Po 5:4-3:7 83.66 1.25E-02 1.82E-02 1.76E+10
3d2—354p 3Fe-1Po 5:5-3:7 192.44 1.7RE—-07 5.64E-07 5.35E+04
3d2—354p 1De-1Po 5:6-3:7 20518 3.B4E—-05 130E-04 1LO2E+07
3d?-3sdp 3Pe-1Po 5:7-3:7 20738 539E-_06 1.84E-05 1.39E+06
3sdp-3s4d 1Po-1De 3:7-5:9 688.22 322E-01 2.19E+00 272E+09
354p-3p4f 1Po-3Fe 3:7-5:13 195,95 3.26E-07 6A4E-07 327E+04
354p-3paf 1Po-1De 3:7-5:15 183.14 4,39E-04 7.94E-04 524E+07
3p2—355p 1De-1Po 5:1-3:15 49 82 1.95E—-04 1.60E-04 B.75E+08
333d-3s55p 1De-1Po 5:4-3:15 55.40 1.43E-04 131E-04 5.19E+08
3d2—355p 3Fe-1Po 5:5-3:15 8357 7.B5E-03 1.08E-02 1.25E+10
3d2—355p 1De-1Po 5:6-3:15 8588 2.14E-03 3.03E-03 3.23E+09
3d?-335p 3Pe-1Po 5:7-3:15 86,26 1.08E-05 153E-05 161E+07
354d-3s5p 1De-1Po 5:9-2:15 188.07 5.18E-02 1.60E-01 1.63E+10
3p4f-3s5p 3Fe-1Po 5:13-3:15 565.30 9.86E—05 918E-04 3436406
3pdf-3s5p 1De-1Po 5:15-3:15 763.40 1.52E-03 191E-02 2.90E+07
3p3—3p3d 1De-3Fo 5:1-5:2 271.26 2.16E-02 9.66E-02 1.96E+09
3p2—3p3'd 1De-3Fn 5:1-7:1 264.18 2.16E-03 937E-03 1.47E+08
3p2—3p3d 1De-100 5:1-5:3 257.12 1.42E-01 6.01E-01 143E+10
3p°-3s4f 1De-3Fo 5:1-5:8 64,56 4,75E-08 5,05E-08 7.60E+04
3pP-3s4f 1De-1Fo 5:1-7:4 64,56 2 84E_05 3.02E-05 324407
3pi-3s5f 1De-2Fo 5:1-5:18 47.24 895607 6.96E—-07 267E+06
3pi-3s5f 1De-3Fo 5:1-7:12 47.24 3.68E-05 2.36E-05 786E+07
3s3d-3p3d 1De-3Fn 5:4-5:2 £01.85 3.91E-03 IRTE-02 F.20E+07
353d-3p3d 1De-3Fo 5:4-7:1 568.09 7.76E-04 7.26E-03 LI15E+07
353d-3p3d 1De-1Do 5:4-5:3 536.42 3.15E-02 2.78E-01 F31E+08
353d-3sdf 1De-3Fo 5:4-5:8 74.27 1.81E-05 222E-05 2 19E+07
353d-354f 1De-2Fo 5:4-7:4 7426 1.23E-05 151E-05 1.06E+07
353d-3s50 1De-3Fo 5:4-5:18 5224 4,25E-06 3.66E-06 1.04E+07
353d-3s5f 1De-3Fo 5:4-7:12 5224 125E-08 107E-0% 2.17E+4
3p3|:l—3|:13 3Fo-3Fe 5:2-5:5 226.20 1.17E-01 4.37E-01 1.53E+10
3p3d—3d2 3Fo-3Fe 7:1-5:5 23137 1.08E—02 5.75E-02 1.BBE+09
3pid- 3d? 3Fo-3Fe 5:2-7:2 22533 G.B9E-03 256E-02 6.47E+08
3p3d—3d2 3Fo-3Fe 7:1-7:2 23046 1.22E-01 6.46E-01 1.53E+10
3p3d-3d? 3Fo-3Fe 9:1-7:2 236,75 $.11E-03 5,69E—02 1.24E+09
3p3d-3d° 3Fo-3Fe 7:1-9:1 22939 210E-03 1.11E-02 207E+03
3p3d-3d° 3Fo-3Fe 9:1-9:1 23563 1.22E-01 854E-01 147E+10
is 3Fo-3Fe 21-21 130E-01 2.09E+00 161E+10
3p3d-3d* 1Do-3Fe 5:3-7:2 23612 8.76E—05 340E-04 T.4BE+06

(continued on next page)



Table 2. (continued)

(= Te-Ty giil-gK Ei (A) f s A(s™)

3d%-3s4f 3Fe-3Fo 3:5-5:8 13547 T.24E-05 1.61E-¢4 2.63E+07
3d2_3s4f 3Fe-3Fo 5:5-7:4 135.45 9.58E—06 214E-05 2ASE+06
3d2_3s4f 3Fe—3Fo 7:2-5:8 135.78 6.04E—06 1.88E-05 3.06E+06
3d2-3s4f 3Fe—3Fo 7:2-7:4 135.76 6.75E-05 211E-04 2 44E+07
3d2-354f 3Fe-3Fo 7:2-5:2 135.71 7.05E-06 2.21E-05 1.95E+06
3d2-354f 3Fe-3Fo 9:1-7:4 136.13 4.58E-06 1.85E-05 2.12E+06
342 354f 3Fe-3Fo 9:1-9:2 136.00 7.44E-05 3.00E—04 2 68E+07
Is 3Fe-3Fo 21-21 3.02E-05 7.53E-04 2 S0EHYT
3d2-3s5f 3Fe-3Fo 5:5-5:18 76.57 2.90E—04 3.66E—04 3.30E+08
3d2-3s5f 3Fe-3Fo 5:5-7:12 76.57 3.97E-05 5.00E—05 322E+07
3d2-3s5f 3Fe—3Fo 7:2-5:18 76.67 2.57E-05 455E-05 4.09E+07
3d42-3s5f 3Fe-3Fo 7:2-7:12 76.67 2.72E-04 4.80E-04 3.08E+08
3d2-355f 3Fe-3Fo 7:2-5:5 76.65 2.79E-05 493E-05 2 A7E+07
3d2-3s5f 3Fe-3Fo 9:1-7:12 76.78 2.02E-05 455E-05 2.93E+07
34%-3s5f 3Fe-3Fo 9:1-9:5 76.77 3E-04 #.84E-04 3A0EHR
Is 3Fe-3Fo 21-11 3.25E-04 1.72E-03 3.69E+08
3p3d-3d? 3Fo-1De 5:2-5:6 21081 2.44E-02 3.48E—02 367E+09
3p3d-3d® 3Fo-1De 7:1-5:6 215.30 5.86E—04 291E-03 1.18E+08
3p3d-3d® 1Do-1De 5:3-5:6 22022 2.03E-01 7.36E-01 2.79E+10
3d2-354f 1De-3Fo0 5:6-5:8 141.56 3.51E-08 8.19E—08 1.17E+04
3d2-354f 1De-3Fo 5:6-7:4 141.54 8.05E-08 1.88E—07 1.91E+04
34%-3s5f 1De-3Fo 3:6-5:18 78.51 4.00E-07 517E-07 4.33E+05
34%-3s5f 1De-3Fo 3:6-7:12 78.51 267E-06 345E-0% 207EH¥
3p3d-3d* 3Fo-3Pe 5:2-5:7 20854 6.55E—04 225E-03 1.00E+08
3p3d-3d® 3Fo-3Pe 7:1-5:7 21282 4.68E-04 230E-03 9.66E+07
IS 3Fo-3Pe 21-9 3.12E-04 455E-03 1.09E+08
3p3d-3d® 1Do-3Pe 5:3-5:7 217.74 5.24E-03 1.88E—02 737E+08
3d2-354f 3Pe-3Fo 5:7-5:8 142.71 1.24E-08 291E-08 405F+03
342 354f 3Pe-3Fo 5:7-7:4 14248 1.20E-08 281E-08 2 80E+03
Is 3IPe-3Fo 9-21 1.36E-08 5.72E-08 191E+03
3d%-3s5f 3Pe-3Fo 5:7-5:18 78.83 3A0E-08 4NE-0O8 3.65E+04
3d2-3s5f 3Pe—3Fo 5:7-7:12 78.83 3.44E-07 448E-07 2.64E+05
IS 3Pe-3Fo 9-21 2.10E-07 490E-07 9.68E+04
3p3d-3s4d 3Fo-1De 5:2-5:9 90.33 1.74E-05 253E-05 142E+07
1p3d-3s4d 3Fo-1De 7:1-5:9 91.14 2.26E-04 4.75E-04 2 54E+08
3p3d-3s4d 1Do-1De 5:3-5:9 9202 1.56E-06 2.36E-06 1.23E+06
3sdd-3s4f 1De-3F0 309-38 1365.40 4.34E-04 9.78E-03 1.55E+06
3sdd-3s4f 1De-3Fo 3:9-7:4 1363.36 2.96E-03 #.65E-02 7 GOE+H
354d-3s5f 1De-3Fo 5:9-5:18 155.28 2.14E-03 5.48E—03 5.86E+08
354d-3s5F 1De-3Fo 5:9-7:12 155.28 1.33E-02 3.42E-02 2.61E+08
3p3d-3pdf 3Fo-3Fe 5:2-5:13 5841 S.06E—02 6.83E-02 3.64E+10
3p3d-3pdf 3Fo-3Fe 7:1-5:13 58.87 2.68E-03 425E-03 5.27E+09
3p3d-3paf 3Fo-3Fe 7:1-9:4 48.31 1.38E-01 216E-01 1.53E+411
3p3d-3paf 3Fo-3Fe 9:1-0:4 4885 1.10E-01 2.25E-01 1.55E+11
L5 3Fo-3Fe 21-21 1.08E-01 5.14E-01 1.34E+11
3p3d-3paf 1Do-3Fe 5:3-5:13 5937 7.15E-05 8.16E-05 2.91E+07
354f-3pdf 3Fo-3Fe 5:8-5:13 355.13 8.28E-02 4.84E-01 4.38E+08
354f-3pdf 3Fo-3Fe 7:4-5:13 35527 3.18E-02 2.60E-01 2.35E+09
354f-3pdf 3Fo-3Fe 7:4-9:4 340.75 S.05E-02 4.75E-01 2.70E+08
334f-3paf 3Fo-3Fe 9:2-9:4 341.04 6.66E—02 &.73E-01 3.92F+09
L5 3Fo-3Fe 21-21 750E-02 1.85E+00 4.39E+09
3pdf-3s5f 3Fe-3Fo 3:13-3:18 349.29 2.38E-04 1.37E-03 1.30EH¥7
3pdf-3s5f 3Fe—3Fo 5:13-7:12 349.29 3.28E-04 1.88E-03 1.29E+07
3p4f-3s5f 3Fe-3Fo 9:4-7:12 364.56 4,71E-04 5.08E—03 3.04E+07
3pdf-3s5f 3Fe-3Fo 9:4-9:5 364.29 4,53E-06 4.88E-05 227E+05
Is 3Fe—3Fo 21-21 3.38E-04 3.38E-03 1.76E+07
3p3d-3paf 3Fo-1De 5:2-5:15 66.32 3.74E-03 4.08E-03 5.67E+09
3p3d-3paf 3Fo-1De 7:1-5:15 66.76 4.28E-05 6.58E-05 8.96E+07
3p3d-3paf 1Do-1De 5:3-5:15 67.23 S.08E—02 8.94E—02 1.19E+11
3s4f-3p4f 3Fo-1De 3:8-3:15 305.35 6.45E-04 3.24E-03 461E+07
354f-3pdf 3Fo-1De 7:4-5:15 305.46 6.88E—03 4.84E-02 6.88E+08
3pdf-3s5f 1De-3Fo 5:15-5:18 415.98 4.65E-05 3.18E-04 1.78E+06
3pdf-3s5f 1De-3Fo 5:15-7:12 415.98 1.66E-04 1.14E-03 457E+05
3p*-3pad 1De-1Fo 5:1-7:3 198.84 1.72E-01 5.62E—01 207E+10
Ip-3s4f 1De-1Fo 5:1-7:5 63.96 1.64E-01 1.72E-01 191E+1
3p2-355f13p5d° 1De-1Fo 5:1-7:14 44.98 4.51E-07 3.34E-07 1.06E+06
3p?-3s6f 1De-1Fo 3:1-7:25 39,50 1.88E-05 1.22E-05 5.74E+07
3p2-3p3d 3Pe—1Fo 5:2-7:3 208.03 4.96E—02 1.70E-G1 546E+09
3Ip2_3sdf 3Pe—1Fo 5:2-7:5 64.88 4,0BE—02 436E-02 462E+10
3p2-3s5f13p5d° 3Pe—1Fo 5:2-7:14 45.44 3.10E-06 232E-06 7.15E+06
3p2_3s6f 3Pe—1Fo 5:2-7:25 39.85 6.70E—07 43%E-07 201E+05
353d-3p3d 3De-1Fo 5:3-7:3 261.29 3.79E-04 1.63E-03 2.64E+07
353d-3p3d 3De-1Fo 7:1-7:3 262.40 1.40E-03 8.45E—03 1.36E+08
353d-3s4f 3De-1Fo 5:3-7:5 69.28 5.02E-07 5.73E—07 499F+05
353d-3s4f 3IDe-1Fo 71-7:5 69,36 5.17E-06 8.27E-0% 717E+06
353d-355(13p5d° 3De-1Fo 5:3-7:14 47.55 6.72E-05 5.26E—05 142E+08



Table 2. (continued)

Gi-Cy T Ty gel-giK Eux (A) f 5 Als™")

353d-3s5f13p5d® 3De-1Fa 71-7:14 47.58 2.22E-G7 2.44E-G7 6.55E+05
353d-3s6f 3De-1Fo 5:3-7:25 41.46 3.50E-04 3.75E-04 1.32E+H9
3s3d-3s6f 3De-1Fo 7:1-7:25 41.49 4.69E-05 4.48E-03 1.82E+08
3s3d-3p3d 1De-1Fo 3:4-7.3 322,87 3.90E-0 214EHXD 168E+10
3s53d-3s4F 1De-1Fa 5:4-7:5 7347 6.88E-01 8.33E-01 G.O8E+11
353d-3s5f13p5d* 1De-1Fa 5:4-7:14 4949 5.74E-06 4.68E-G6 1.12E+G7
353d-3s6f 1De-1Fa 5:4-7:25 42.93 8.52E-0d 6.02E-04 220E+09
3p3d-3d? 1Fo-3Fe 7:3-5:5 324.86 1.93E-04 1.45E-03 1.71E+G7
3p3d-3d? 1Fo-3Fe 7:3-7:2 323.08 SA8E-04 4.08E-03 3.30E+07
3p3d-3d® 1Fo-3Fe 7:3-9:1 32098 2.51E-04 1.86E-03 1.26E+07
3d-3s4f 3Fe-1Fc 3:5-7:5 132.83 7.82E-07 1.71E-08 2.11E+05
3d2-354f 3Fe-1Fo 7:2-7:5 13313 1.ME-0O7 4.32E-07 5.30E+04
30°-3s4f 3Fe-1Fo 9:1-7:5 133.49 1.83E-08 7.24E-08 8.81E+03
3d%-3s5f13p5d* 3IFe-1Fo 5:5-7:14 F0.80 6.29E-02 7.33E-02 5.98E+10
3d°-3s5f13p5d°* 3Fe-1Fo 7:2-7:14 TF0.89 318E-01 5.20E-01 423E+11
3d*-3s5f13p5d® 3Fe-1Fo @1-7:14 70.99 2.24E-G2 4.72E-G2 3.82E+10
3d°- 3561 3Fe-1Fo 3:53-7:25 38.10 7.77E-05 7A3E-05 1.10E+08
3d2-3s6f 3Fe-1Fo 7:2-7:25 3816 1.26E-04 1.88E-04 2A8E+08
3d%-3s6f 3Fe-1Fo 9:1-7:25 38.23 1.02E-05 1.76E-05 2.39E+07
3p3d-34° 1Fo-1De 7:3-5:6 204.04 247E-02 1.67E-01 2 66E+09
3d°-3sdf 1De-1Fa 5:6-7:5 138.78 1.87E-04 4.49E-04 4.36E+07
3d*-3s5f13p5d°* 1De-1Fa 5:6-7:14 7246 1.20E-03 1.43E-G3 1.09E+09
3d°-336f 1De-1Fa 5:6-7:25 59.21 2.64E-C3 257E-03 3.58E+09
3p3d-3d? 1Fo-3Pe 7:3-5:7 289.63 3.18E-03 3.46E-02 5.76E+08
3d°-3s4f 3Pe-1Fo 3:7-75 139.79 2.22E-05 3.11E-05 SAMEHS
3d°-355013p5a° 3Pe-1Fo 53:7-7:14 72.73 7.21E-04 8.63E-04 GASEHOS
3d°- 3561 3Pe-1Fo 3:7-7:25 39.39 302E-04 2.95E-04 A0BEH08
3p3d-3s4d 1Fo-3De 7:3-5:8 103.15 2.65E-04 6.30E-04 232E+08
3p3d-3s4d 1Fo-3De 7:3-7:3 103.02 1L.17E-G6 2.79E-06 7.37E+05
3s4d-3s4F 3De-1Fa 5:8-7:5 1097.25 4.33E-03 7.81E-02 1.71E+07
3s4d-3s4f 3De-1Fa 7:3-7:5 1111.44 542E-07 1.39E-05 282E+03
3s4d-3s5M13p5d°* 3De-1Fo 5:8-7:14 133.21 2.54E-04 5.56E-04 681E+07
354d-3s5f13p5d° 3De-1Fo 7:3-7:14 133.42 318E-05 9.78E-05 1.19E+07
3s4d-3s6f 3De-1Fo 5:8-7:25 94.39 1.23E-03 181E-03 G.58E+08
3s4d-3s6f 3De-1Fa 7:3-7:25 94.49 4.65E-05 1.01E-04 347E+07
3p3d-3s4d 1Fo-1De 7:3-5:9 102.80 6.76E-03 1.60E-02 5.97E+09
3s4d-3s4f 1De-1Fa 5:9-7:5 1137.85 1.54E-01 2.88E+00 5.66E+08
3s4d-3s5M13p5d°* 1De-1Fo 3:9-7:14 13379 1.51E-05 3.33E-05 A03E+06
3s4d-3s6f 1De-1Fo 5:9-7:25 94.68 447E-03 697E-03 238E+09
3p3d-3p4f 1Fo-3Fe 7:3-513 7532 3.68E-05 1.51E-04 143E+08
3p3d-3p4f 1Fo-3Fe 7:3-9:4 74.85 1.15E-04 187E-04 1.07E+08
3sdf-3pdf 1Fo-3Fe 7:5-53:13 374.61 3.80E-03 328E-02 253E+08
3s4f-3pdf 1Fo-3Fe 7:5-8:4 358.50 2.28E-05 1.89E-04 4.24E+05
3p4df-355f13p5d° 3Fe-1Fo 5:113-7:14 254.71 243E-G3 1.02E-G2 1.78E+08
3pdf-3s5f13p5d> 3Fe-1Fo 9:d-7:14 262.74 2.22E-05 1.73E-04 2.75E+06
3p4f-3s6F 3Fe-1Fo 5:13-7:25 142,57 267E-02 6.26E-02 8.25E+09
3paf-3s6f 3Fe-1Fo 9:4-7.25 14505 1.16E-03 4.98E-03 472E+08
3p3d-3pal 1Fo-3De 7:3-5:14 73.98 2.90E-03 4.84E-05 494E+07
3p3d-3par 1Fo-3De 7:3-7:8 74.05 7.21E-03 1.23E-02 8.77E+09
3s4f-3pdf 1Fo-3De 7:5-5:14 34347 261E-G3 2.07E-G2 207E+CS
3sdf-3pdf 1Fo-3De 7:5-7:8 345.01 6.17E-03 491E-C2 34GE+08
3pdf-3s5f13p5d° 3De-1Fa 5:14-7:14 271.44 AT7IE-C2 1.66E-01 2 40E+09
3p4f-3s513p5d° 3De-1Fo 7:8-7:14 27049 2.73E-03 1.70E-02 2ASE+HS
3pAf-3s6f 3De-1Fo 3:14-7:25 147.67 1.95E-n 4.74E-01 4.26E+10
3Ipaf-3s6f 3De-1Fo 7:8-7:25 147.38 8.04E-02 2.73E-01 2A7E+10
3p3d-3p4f 1Fo-1De 7:3-5:15 72, 287E-03 4.82E-03 S.08E+HS
3s4f-3pdf 1Fo-1De 7:5-5:13 219.64 1.03E-01 761E-01 9.44E+09
3pdf-3s5f13p5d° 1De-1Fa 5:15-7:14 288.44 6.53E-04 3.10E-03 3.74E+QT7
3pdf-3s6f 1De-1Fa 5:15-7:25 152.56 1.27E+0Q 3.18E+00 258E+11
3p3d-355d 1Fo-3De 7:3-5:18 63.40 2.58E-08 3.79E-08 G.03E+03
3p3d-3s5d 1Fo-3De 7:3-7:10 62.38 1.29E-07 1.89E-07 2.15E+05
3s4f-335d 1Fo-3De 7:5-5:18 193.52 3.00E-04 1.34E-03 7 ABE+07
3s4f-3535d 1Fo-3De 7:5=7:10 193.37 9.27E-08 4.13E-07 165E+04
355d-3s5M13p5d°* 3De-1Fo 3:18-7:14 70023 390E-07 449E-06 3.79E+03
355d-3s5f13p5d* 3De-1Fa 716-7:14 F02.25 5.88E-08 A.52E-G7 7.85E+02
355d-3s6f 3De-1Fa 5:18-7:25 22144 1.44E-G2 525E-02 140E+03
355d-3s6f 3De-1Fa 7:10-7:25 221.63 1.19E-G3 G.07E-03 1.61E+08
3s3p-3pdf 3Po-3Ge 3:1-7:5 47.03 6.99E-06 5HE-06 1.51E+07
353p-3pdf 3Po-1Fe 3:1-7:6 46.89 1.08E-04 8.36E-05 2.35E+08
3p3d-3pal 3Fo-3Ge 3:2-7:5 68.87 7.68E-01 8.71E-01 7.71E+11
3p3d-3par 3F0-3Ge 7:1-7:5 69.35 2.37E-02 3.79E-02 3.29E+10
3p3d-3p4ar 3Fo-3Ge 9:1-7:5 69.91 5.00E-06 1.04E-05 8.77E+06
3p3d-3p4ar IFo-3Ge 7:1-49:3 69.03 6.52E-C1 1.04E+0C 7.10E+11
3p3d-3p4r 3Fo-3Ge 9:1-8:3 69.58 2.83E-04 6.04E-04 4.04E+08
3p3d-3p4ar 3Fo-3Ge @1-11:1 68.85 BO1E-0 1.63E+00 922E+11
Ls 3Fo-3Ge 21-27 7.52E-01 3.38E+00 8.21E+11

(continued on next page)



Table 2. (continued)

G-Ci T-T: -k Ein (A) f 3 AT

3p3d-3p4df 3Fo-1Fe 5:2-7:6 £8.57 4.14E-02 4.6BE-02 4.20E+10
3p3d-3paf 3Fo-1Fe 7:1-7:6 #9.03 772E-02 123E-02 1.08E+10
3pd-2paf 3Fo-1Fe 9:1-7:6 69.59 HA46E-05 13304 1.14E+)8
3pd-2paf 1Deo-3Ce 5:3-7:5 69.85 &.31E-02 7.25E-02 6.16E+10
3p3d-3p4df 1Do-1Fe 5:3-7:6 64.53 5.14E-01 5.B9E-01 5.07E+11
3p3d-3p4df 3D6-3Ge 5:4-7:5 7228 3.44E-03 4.10E-03 3.14E+09
3p3d-3pdf 3Do-3Ge 7:2-7:5 7219 4.41E-02 7.34E-03 5.65E+09
3p3d-3pdf 3Do-3Ge 7:2-9:3 7185 1.60E-01 265E-01 1.61E+11
LS 3Do-3Ge 15-27 7.79E-02 276E-01 55BE+10
3pid-2paf 3Do-1Fe 5:4-7:6 7194 2.52E-01 2.98E-01 2.32E+11
3pid-2paf 3Do-1Fe 7:2-7:6 7135 1.72E-03 285E-03 2.23E+H09
3pid-2paf 3Po-3Ge 5:5-7:5 71.60 6.14E-03 7.24E-03 5. 71E+H9
3p3d-3p4df 3Po-1Fe 5:3-7:6 7127 4.87E-02 571E-G2 4.57E+1¢
3s4f-3pdf 3Fo-3Ge 5:8-7:5 36B.13 3.65E-02 221E-0 1.2BE+09
3s4f-3pdf 3Fo-3Ge 7:4-7:5 36B.28 1.39E-02 1.18E-01 6.84E+08
3s4f-3pdf 3Fo-3Ge q:2-T:5 36B.62 7.62E-05 B33E-04 4.81E+06
3s4f-3pdf 3Fo-3Ce 7:4-9:3 359.62 2.55E-02 212E-01 1.02E+09
3s4f-2p4f 3Fo-3Ce 9:2-9:3 359.94 5.87E-02 6.26E-01 3.02E+09
3s4f-2p4f 3Fo-3Ce 9:2-11:1 341.04 7.89E-02 7.97E-01 3.70E+09
is 3Fo-3Ge 21-27 8.03E-02 1.97E+00 3.36E+09
3s4f-3pdf 3Fo-1Fe 5:8-7:6 359.47 1.00E-03 5.93E-03 3.B9E+07
3s4f-3pdf 3Fo-1Fe 7:4-7:6 359.62 3.79E-02 314E-01 1.96E+09
3s4f-3pdf 3Fo-1Fe :2-T:6 359.94 3.13E-02 333E-01 20T7E+09
3p4f-3s5f 3Ge-3Fo 7:5-5:18 337.56 6.20E-04 482E-03 5.08E+07
3p4f-3s5f 3Ge-3Fo 7:5-7:12 337.56 5.05E-05 393E-04 2.96E+06
3p4f-3s5f 3Ge-3Fo 7:5-9:5 337.33 7.0SE-05 5.52E-04 323E+H%
3paf-3s5f 3Ge-3Fo 9:3-7:12 345.18 6.35E-04 6.49E-03 457E+07
3pdf-3s5f 3e-3Fo 9:3-9:5 344.94 1.3BE-04 141E-02 7.75E+06
3p4f-3s5f 3e-3Fo 11:1-9:5 36429 1.26E-03 1.66E-02 7.74E+07
LS 3e-3Fo 27-21 9.62E-04 3.03E-02 6.61E+07
3p4f-3s5F 1Fe-3Fo 7:6-5:18 345.18 7.75E-05 6.16E-04 6.07E+06
3p4f-3s5f 1Fe-3Fo 7:6-7:12 34518 277E-04 220E-03 1.353EHY7
3p4f-3s5f 1Fe-3Fo 7:6-9:5 344.94 4.64E-04 5.28E-03 2.90E+07
3p3d-3paf 1Fo-3Ce 7:3-7:5 75.89 2.50E-02 4.37E-02 2.90E+10
3p3d-3p4df 1Fo-3Ge 7:3-9:3 7552 1.51E-02 263E-02 137E+10
3s4f-3pdf 1Fo-3Ge 7:5-7:5 384.10 4.4BE-02 4.02E-01 1.97E+09
3s4f-3pdf 1Fo-3Ge 7:5-9:3 379.44 2.89E-03 253E-02 1.04E+0B
3pdf-3s5713pSdt 3Ge-1Fo 7:5-7:14 248.42 5.08E-04 291E-02 SAGE+07
3pdf-3s5f13p5d* 3Ge-1Fo 9:3-7:14 252.52 2.32E-02 1.74E-0 312E+09
3paf-3saf 3Ge-1Fo 7:5-7:25 140.58 4.34E-03 140E-02 146E+9
3paf-3saf 3Ge-1Fo 9:3-7:25 141.88 3A1E-04 143E-03 145E+H)8
3p3d-3pdf 1Fo-1Fe 7:3-7:6 7532 2.35E-02 444E-02 2.98EH10
3s4f-3pdf 1Fo-1Fe 7:5-7:6 379.44 4.20E-02 36T7E-01 1.95E+09
3pdf-3s5F3psdt 1Fe-1Fa 7:6-7:14 25252 4.72E-02 275E-01 4.94E+09
3pdf-3sef 1Fe-1Fa 7:6-7:25 141.88 1.94E-02 6.34E-02 6.43E+09
3s53d-3s6f 3De-3Fo 7:1-9:13 43.39 140E-05 140E-05 387EH7
3d?-356f 3Fe-3Fo 7:2-9:13 61.96 1.59E-03 227E-03 2.15E+09
3d7-356f 3Fe-3Fo 9:1-9:13 62.03 7A4E-05 137E-04 1.29E+08
is 3Fe-3Fo0 21-21 5.62E-04 241E-03 9.76E+08
3sdd-3s6f 3De-3Fo 7:3-9:13 104.94 5.49E-05 133E-04 2.59E+07
3pdf-3s6f 3e-3Fo 7:5-9:13 165.03 4.50E-02 1.71E-01 8.56E+09
3pdf-3s6f 3e-3Fo 9:3-2:13 166.82 4.96E-03 245E-02 1.19E+09
3p4f-3s6f 3Ge-3Fo 11:1-9:13 171.23 1.31E-02 8.15E-02 3.65E+H8
LS 3Ge-3Fo 27-21 1.39E-02 2.04E-01 43ME+09
3paf-3s6f 1Fe-3Fo 7:6-9:13 166.83 1.98E-02 7.59E-02 3.68E+H9
3paf-3s6f 3De-3Fo0 7:8-9:13 17449 201E-03 8.09E-03 343EH8
355d-3s56f 3De-3Fo 7110-9:13 289.18 7.72E-03 5.15E-04 4.79E+06
3p3d-2d* 3Fo-1Ge 7:1-9:2 21325 1.34E-03 6.59E-03 1.53E+0B
3p3d-2d? 3Fo-1Ge a1-9:2 218.62 1.50E-0d 9.71E-04 209E+07
3p3d-3paf 3Fo-1Ce 7:1-9:5 £7.08 1.65E-02 2.55E-02 1.90E+10
3pd-2paf 3Fo-1Ce 9:1-9:5 67.61 3.96E-05 7.84E-05 5.78E+07
3p3d-3d° 3De-10¢ 7:2-9:2 242.60 9.35E-04 5.23E-03 8.24E+07
3p3d-3paf 3D0-1Ce 7:2-9:5 65.74 2.28E-03 367E-03 2A3EH9
3pad-3d® 1Fo-1Ce 7:3-9:2 280.23 3.63E-01 2A43E+00 2.24E410
3p3d-3p4df 1Fo-1Ge 7:3-9:5 73.20 7.20E-01 1.21E+00 6.97E+11
3d2-3sdf 15e-2Fo 9:2-T4 14254 5.54E-08 234E-07 234E+0d4
3d2-3sdf 1¢e-3Fo 9:2-9:2 142.49 4.93E-10 20BE-09 1.62E+(2
3s4f-2p4f 3Fo-1Ce 7:4-9:5 31243 1.23E-03 8.84E-03 6.32E+07
3s4f-2p4f 3Fo-1Ce 9:2-9:5 312.68 4.62E-03 4.28E-02 3.15E+08
3d7-354f 1Ge-1Fo 9:2-7:5 139.65 4.79E-06 198E-05 2.11E+06
3s4f-3pdf 1Fo-1Ce 7:5-9:5 32729 %.20E-02 467E-01 3.00E+09
3d%-3s5F 15e-2Fo 9:2-712 78.78 2.4BE-07 5.79E-07 343E+05
3d2-3s5F 15e-2Fo q9:2-9:5 78.77 1.20E-07 2BIE-07 1.29E+05
3pdf-3s5f 1¢e-3Fo 9:5-7:12 40371 4.39E-05 5.25E-04 231E+06
3pdf-3s5F 15e-3Fo 9:5-9:5 403.38 9.15E-06 1.09E-04 3.75E+05
3d?-355f1 3p5d° 1Ge-1Fo 9:2-7:14 72.69 1.60E-05 346E-05 2.60E+07



Table 2. (continued)

GG T-Te zil-gi K Ei (A) f 5 As™)

3p4f-3s50 3p5d° 1Ge-1Fo 9:3-7:14 282.48 1.05E-03 B.82E-03 1.13E+08
3356 1Ge-1Fo 9:2-7:25 59.37 4.37E-05 7.69E-05 1.06E+08
3Ipdf-3z6f 1Ge—1Fa 9:5-7:25 15087 6.73E-05 301E-04 253E+07
3d?-3s6f 1Ge-3Fo 9:2-9:13 63.33 1.53E-04 2.87E-04 255E+08
Ap4f-3s6fF 3Fe-3Fo 9:4-9:13 171.23 5.75E-(2 292E-M 131EH10
3p4f-3s6f 1Ge-3Fo 9:3-9:13 179.40 3.71E-02 197E-01 7.68E+09




Table 3
Fine structure energy levels of Fe XV for which forbidden (E2, E3, M1, M2) transitions are presented See page 583 for
Explanation of Tables.

i SLp(cf) 2 E {Ry)

1 151} 0 0.00000E+00

2 3Po(2) 0 2.13090E-+0¢

3 3Po(2) 2 2.18390E+00

4 3Po(2) 4 2.31300E+00

5 1Po(2) 2 3.20680E+00

6 3Pe(3) 0 5.05320E+00

7 1De(3} 4 5.09950E+00

8 3Pe(3) 2 5.14500E+00

9 3Pe(3) 4 530180E+00
10 15¢(3) 0 6.01100E+00
1 3De(4) 2 6.18540E+00
12 3De(4) 4 6.19470E+00
13 3De(4) 6 6.20950E+00
14 1De(d) 4 6.94470E+00
15 3Fa(5) 4 8.458B0E+00
16 3Fa(5) 3 8.54BB0E+00
17 3Fa(5) 8 8.65390E+00
18 1Do(5) 4 8.64350E+00
19 3Do(5) 2 8.95660E+00
20 3Po(5) 4 8.96240E+00
21 3Po(5) 0 9.07520E+00
22 3Po(5) 2 9.07B40E+00
23 3Do(5) 6 9.06580E+00
24 3Do(5) 4 9.08190E+00
25 1Fof5) 6 9.68240E+00
26 1Po(5) 2 9,79510E+00
27 3Fe(19) 4 1.24870E+01
28 3Fe(19) 6 1.25030E+01
29 3Fe(19) 8 1.25210E+01
30 3Pe(19) 4 1.28290E+01
E} 3Pe(19) 0 1.29746E+01
12 3Pe(19) 2 1.29836E+01
33 1De(19) 4 1.27810E+01
4 1Ge(19) 8 1.28220E+01
5 152(19) 0 1.35510E+01
6 356} 2 1.60720E+01
37 156} 0 1.62840E+0]
38 3Po(7) 0 1.72016E+01
39 3Po(7) 2 1.72077E+01
40 3P0(7) 4 1.72589E+01
41 1Po(7) 2 1.72230E+01
42 3De(8) 2 1.85110E+01
43 3De(8) 4 1.85170E+01
44 3De(8) & 1.85280E+01
45 1De(8) 4 1.85470E+01
46 3Pe(13) 0 1.88070E+01
47 3Pe(13) 2 1.88400E+01
48 3Po(13) 4 1.89794E+1
49 1Po(13) 2 1.91124E+1
50 3Fa9) 4 1.92140E+01
51 3Fa(9) 6 1.92150E+01
52 3Fa(9) 8 1.82180E+01
53 1Fa(9) 6 1.93480E+01
54 1Pe(14) 2 1.87201E+01
55 3De(14) 2 1.88396E+01
56 3De(14) 4 1.98639E+1
57 3Pef14) 0 1.98988E+N
5% 3Pef14) 2 1.99625E+1
59 3De(14) 6 1.89898E+01
60 3Pe(14) 4 2.00312E+07
61 35¢(14) 2 2.00710E+01
62 1De(14) 4 2.02511E+07
63 15¢(14) 0 2.05245F+00
64 1D0(15) 4 2.11549FHN
65 3D0(15) 2 211744EHN
66 3D0(15) 4 2.11774E+0
67 3D0(15) 6 2.12018E+01
68 3Fa(15) 4 2.13085E+0]
69 3Fa(15) 6 2.13334E+01
70 3Fa(15) 8 2.13B47E+01
71 3Po(15) 4 2142770
72 3Po(15) 2 214417
73 1Fo(15) 6 2.14621E+1
74 3Pe{15) 0 2.14681E+01
75 1Po{15) 2 2.15607E+0]



Table 3. (continued)

fe SLp{ch) 2 £ {Ry)
76 3Ge{16) 6 2.16300E+1
77 1Fe(18) 6 2.17490E+1
78 3Ge(18) 8 2.17490E+1
79 3Fe(18) 4 2.17800E+01
80 3Fe(16) 6 219173E+
81 3Fe(16) B 2.18300E+
82 3Ge{16) 10 2.18300E+
83 3De(16) 6 2.19890E+1
84 3De(16) 4 220010E+01
85 3De(18) 2 2.20540E+01
86 1Ge(18) 8 2.21320E+1
87 1De(18) 4 2.21980E+01
88 35e(10) 2 2.31300E+
89 15e(10) 4] 2.30314E+
80 3Po(11) 4] 2.34461E+
a1 3Po(11) 2 2.34522E+
92 3Po{11) 4 2.34727E+1
93 1Po{11) 2 2.33920E+1
94 3De(12) 2 2.40580E+01
95 3De(12) 4 2.40570E+01
96 3De(12) 6 2. A0G500E+01
a7 1De(12) 4 241384E+
a8 3Fa(20) 4 243890E+01
a9 3Fa(20) 6 243890E+01
100 3Fo( 20} 8 2.43910E+1
101 1Fo( 20} 6 2.53580E+01
102 35e(17) 2 5.38742E+1
103 3De(17) 4 5.40543E+(1
104 3De(17) 6 541476E+1
105 3Pe(17) 2 5.42275E+1
106 3Pe(17) 4 543337E+1
107 3Pe(17) 0 547663E+01
108 1Pe(17) 2 5.49536E+01
109 3De(17) 2 5.51546E+01
110 1De(17) 4 5.51773E+1
111 15e(17) 4] 5.561903E+1
112 3Po(18) 4] 5.78646E+1
113 3Po(18) 2 5.73283E+1
114 3Fo(18) B 5.80344E+1
115 3Po{18) 4 5.80450E+01
118 3Fo{18) 6 5.80719E+1
117 3D0(18) 4 5.81797E+01
118 3Do(18) 6 5.82470E+1
118 3Do(18) 2 5.85566E+01
1260 3Fo(18) 4 5.83991E+1
121 1Do(18) 4 5.90576E+01
122 1Fa(18}) 6 5.90873E+1
123 1Po{18) 2 5.95062E+01




Table 4
Partial set of radiative decay rates for forbidden E2, M1, E3, M2 transitions in Fe XV. See page 583 for Explanation of
Tables.

i+ TG-T5 B& Ath) E {Ry} E (Ry) AE2 AM1

E2 and M1, N, = 5066

2-3 3P0 2-3P0 2 1-3 17193 2.13E+00 218E+00 0.00E+00 3.52E+00
2-4 3P 2-3P0 2 1-5 3004 2,13E+00 2.31EHN) 9.18E-03 Q.00E+H0
3-4 3Po 2-3Po 2 3-5 7058 2.18E+00 231E+00 3.69E-03 3.81E+01
2-5 3P0 2-1Pa 2 1-3 846.98 2.13E+00 321E+00 0.00E+00 1.7CE+02
3-5 3P0 2-1Pa 2 3-3 89087 2.18E+00 321E+0C 2.19E+00 1.12E+02
4-5 3P 2-1P0 2 5-3 1019 2.31E+00 3.21E+00 6.04E-01 1.24E+02
1-7 15e 1-1De 3 1-3 17870 0.00E+00 5.10E+00 1.39E+03 QO0E+00
87 3Pe 3-1De 3 1-3 19681 S03E+00 SA10E+00 3.ME-06 O.00E+H0
1-3 152 1-3pe 3 1-3 177.12 0.00E+00 5.14E+00 0.00E+00 842E+0
&8 3Pe 3-3Pe 3 1-3 9926 5.05E+00 5.14E+00 0.00E+00 1.79E+01
7-8 1De 2-3Pe 3 5-3 20027 5.10E+00 5.14E+0C 4.35E-00 4.13E-01
1-4 15¢ 1-3Pe 3 1-5 17188 0.00E+0C 5.30E+0C ER: GOCE+C0
&8 3Pe 3-3Pe 3 1-5 3665 5.05E+00 5.30E+00 251E-02 Q.O0E+00
7-9 1De 3-3Pe 2 5-5 4504 5.10E+00 5.30E+00 245E-02 5.55E+01
8-9 3Pe 3-3Pe 3 3-5 3811 314E+00 5.30E+00 7.26E-03 5.86E+01
7-10 1De 3-15e 3 3-1 999 310E+00 S01E+HX) 2.70E+02 O.00E+HX
8-10 3Pe 3-15¢ 3 3-1 1052 5.14E+00 S01E+00 0.00E+00 1.25E+03
a-10¢ 3Pe3-15e 3 5-1 1284 5.30E+00 G.O01E+00 2.13E+01 G.OGE+C0
1-11 15e 1-3De 4 1-3 147.33 0.00E+00 G.19E+00 0.00E+00 1.39E+00
&11 3Pe 3-3De 4 1-3 804.86 5.05E+00 6.19E+0C 0.00E+00 2.26E-04
7-11 1De 3-3De 4 5-3 83918 S10E+00 6.19E+00 B.ME-02 3.23E+00
B-11 3Pe 3-3De 4 3-3 875.88 3 14E+0 &, 19E+00 2.17E-01 1.29E-04
9-11 3Pe 3-3De 4 5-3 103 5.30E+00 6.19E+00 9.26E-02 547E-01
10-11 152 3-1De 4 1-3 3225 6.01E+00 &.19E+00 0.00E+00 9.36E-07
1-12 15¢ 1-3De 4 1-5 147.10 0.00E+00 G.19E+00 1.7GE+02 0.00E+00¢
612 3Pe 3-3De 4 1-5 798.31 5.05E+00 &.19E+00 5.0BE—-01 0.00E+003
7-12 1De 3-3De 4 5-5 832.06 5.10E+00 6.19E+00 3.22E-02 4.83E-01
8-12 3Pe 3-3De 4 3-5 868.12 5.14E+00 G.19E+00 LOZE-T 3.50E-02
9-12 3Pe 3-3De 4 5-5 1020 3.30E+00 &.19E+00 2.88E-01 240E-06
10-12 15e 3-3De 4 1-5 4960 6.0ME+00 6.19E+00 1.83E-05 0.00E+00
11-12 3De 4-3De 4 3-3 97983 6.19E+00 &,19E+00 2.61E-09 2.58E-02
7-13 1De 3-1De 4 5-7 82096 S10E+00 €.21E+00 1.15E-1 1.30E+00
8-13 3Pe 3-3De 4 3-7 856.05 5.14E+00 6.21E+00 4.18E-01 0.00E+00
a-13 3Pz 3-3Dc 4 5-7 1003 5.30E+00 6.21E+00 343E-01 251E-01
11-13 3D0e 4-3De 4 3-7 37812 S19E+00 6.21E+00 249E-08 0.00E+00
12-13 3De 4-3De 4 5-7 81571 S 19E+)0 6.21E+00 218E-08 7.70E-02
1-14 15e¢ 1-1De 4 1-5 131.22 GLOOE+00 6.94E+00 1.73E+08 0.00E-+00
6-14 3Pe 3-1De 4 1-5 481.77 5.05E+00 6.94E+00 2.29E+1 0.00E+00
7-14 1De 3-1De 4 5-5 493.86 FA0EHN 6.94E+00 1.37E+02 2.08E+01
8=-14 3Pe 3-1De 4 3-5 306,34 314E+00 6.94E+00 5.73E-01 4.16E+N
a-14 3Pe3-1De 4 5-5 55467 5.30E+00 6.94E+00 4.77E+00 8.46E+01
10-14 15¢ 3-1De 4 1-5 47587 SO01E+00 6.94E+00 2.70E+01 0.00E+00
11-14 30e 4-1De 4 3-5 1200 5.19E+0C 6.94E+00 321E-03 5.37E+00
12-14 3De 4-1De 4 5-5 1215 §19E+00 6.94E+00 245E-03 1O7E+00
13-14 3De 4-1De 4 7-5 1239 ©.21E+00 6.94E+HN) 3.07E-03 SABE+O0
2-15 3Po 2-3F0 5 1-3 1440 2.13E+00 3.A6E+HN) 441E+05 Q.00E+00
3-15 3Po2-3Fo 5 35 14522 2.1BE+00 BAGE+O0 4.39E+05 1.85E+00
4-15 3P0 2-3Fo 5 5-5 14827 231E+00 BAGE+OC 3.32E+04 G.ACE-01
5-15 1P 2-3F6 5 3-5 17351 3.21E+00 B.AGE+OC 3.63E+04 605E-01
3-16 3Po2-3Fo 5 3-7 143.17 2.1BE+00 B.55E+00 7.65E+05 G.O0E+CO
4-16 3P0 2-3F0 5 3-7 146,12 2.31E+00 3.95E+H) 25105 8.20E-0
3-16 1P 2-3F0 5 3-7 170.39 3.21E+00 8.55E+00 5.62E+02 Q.00E+00
13-16 3F0 5-3F0 5 3-7 10125 8A6E+00 B.55E+00 2.36E-04 2.20E+1
4-17 3Pg 2-3F0 5 53-9 14371 2.31E+00 3.65E+H) 1.03E+06 Q.00E+00
15-17 3Fo 5-3Fo 5 5-9 4670 B.46E+00 B.65E+00 3.45E-04 G.OCE+C0
16-17 3Fo 5-3Fo 5 7-9 8670 8.55E+00 B.G5E+00 5.B0E—04 3.07E+01
2-18 3P0 2-1Do 5 1-5 139.92 2.13E+00 B.64E+00 1TI17E+05 CG.O0CE+C0
118 3Pe 2-1D0 5 3-5 141.07 2.18E+00 8.64E+00 1.79E+03 357E+00
4-18 3Pe 2-1D0 5 3-3 143,93 2.31E+00 3.64E+00 1.36E+04 281E+00
3-18 1Pe 2-1D0 5 3-5 167.61 3.21E+00 B.64E+HN) 4.80E+05 788E-M
13-18 3Fo 5-1D0 3 53-3 4933 8A46E+00 8.64E+00 5.39E-03 1A4E+0
16-18 3Fo 5-1Do 5 7-5 9622 8.55E+00 8.64E+00 2.BOE-05 4.35E+00
17-18 3Fo 5-1Do 5 9-5 87623 8.65E+00 8.64E+0C A.11E-10 CG.O0CE+C0
2-19 3P0 2-3Do 5 1-3 133.51 2.13E+00 8.96E+00C 0.00E+Q0 267E-01
3-19 3P0 2-3Do 5 3-3 13455 218E+00 3.96E+00 1.03E+06 272E+00
4-19 3P0 2-3Do 5 5-3 137.16 2.31E+00 8.96E+00 7.04E+02 1.04E+01
3-19 1Pe 2-3D0 5 3-3 13849 321E+00 8.96E+00 9.06E+02 918E+00
13-19 3F0 5-3D0 3 3-3 1830 846E+00 B.96E+00 1.61E-01 BA7E+00
16-19 3F0 5-3D0 3 7-3 2234 8.55E+00 8.96E+00 643E-01 Q.00E+H0
18-19 1Do 5-3D0 5 5-3 2910 8.64E+00 8.96E+0C 5.B2E-03 238E+01
2-20 3P0 2-3Pa 5 1-5 133.39 213E+00 3.86E+00 4.62E+05 Q.OCE+00
3-20 3Po 2-3Pa 5 3-5 134.43 2.18E+00 8.96E+0C 5.41E+05 2.05E+00
4-20 3P0 2-3P0 3 3-5 137.04 231E+00 B.96E+00 6.38E+03 6.75E-01
3-20 1P 2-3P0 5 3-5 158,32 3.21E+00 B.96E+00 2.72E+04 2.28E+0

(continued on next page)



Table 4. (continued)

i~ TLG-TiG 58 ALA) E (Ry) £ (Ry) AE2 AM1

15-20 3Fo 5-3Po 5 5-5 1809 B.46E+00 8.96E+00 9.43E-03 FALE+00
16-20 3Fo 5-3P0 5 7-5 2203 8.55E+00 8.98E+H00 2.27E-01 1.17E+00
17-20 3Fo 5-3P0 5 9-5 2953 3.65E+00 8.98E+H00 313E-01 GO0E+00
18-20 1Do 5-3Pa 5 3=3 2857 3.64E+00 8.98E+H00 1.24E-02 3.84E+01
19-20 3Do 5-3Po 5 3-5 157108 B.96E+00 8.95E+00 295E-11 4.4E-03
3-21 3Po 2-3Po 5 31 13223 2.1BE+00 9.08E+00 0.00E+0C 1.29E+01
4-21 3Po 2-3Po 5 5-1 13476 2.31E+00 9.08E+00 1.04E+06 0.00E+00
5-21 1Po 2-3Po 5 31 155.28 3.21E+00 9.08E+00 0.00E+0C G.02E+00
15-21 3Fa 5-3Po 5 5-1 1478 8.46E+00 9.08E+00 1.49E+01 0.0CE+00
18-21 1Do 5-3Pe 5 3=1 2110 3.64E+00 SOREHD 3I41E-01 QO0E+00
19-21 3Do 5-3Pe 5 341 7683 3.96E+00 SOREHD 0.00E+00 3153801
20-21 3Pe 5-3Po 5 3-1 3073 3.96E+00 SO8EHD 361E-04 O00E+00
2-22 3Po 2-3Po 5 1-3 131.16 2.13E+00 9.08E+00 0.00E+0C 7.B1E-M
3-22 3Po 2-3Po 5 3-3 13217 2.18E+00 9.08E+00 2.36E+(2 S.47E-01
4-22 3Po2-3Po 5 5-3 134.30 2.31E+00 9.08E+00 1.03E+06 5.56E+00
5-22 1Po 2-3Po 5 3-3 155.20 3.21E+0G 9.08E+00 3.8%E+(1 1.81E+01
13-22 3Fo 5-3Po 5 3-3 1470 3. 4GE+H0 9.08E+00 6.86E+0 2.73E+01
16-22 3Fo 5-3P0 5 7-3 1720 8.55E+00 9.08E+00 2.90E+00 0.00E+X0)
18-22 100 5-3Fc 3 3-3 2093 8.84E+00 9.08E+00 1.11E-0 1.71E+01
19-22 3Do 5-3F0 5 3-3 7481 3.96E+00 9.08E+00 383E-04 2 50E+01
20-22 3P0 5-3Po 5 5-3 JBS5 8.96E+00 9.08E+00 6.51E-06 1.33E+00
21-22 3Po5-3Po 5 1-3 2B4BOB 9.08E+00 9.08E+00 0.00E+00 5.70E-04
3-23 3Po 2-3Do 5 3-7 132.42 2.18E+00 4.07E+00 2.65E+05 0.00E+00
4-23 3Po 2-3Do 5 5-7 134.95 2.31E+00 Q.07E+00 7.63E+05 1.04E+00
5-23 1Po 2-3D0 5 3-7 153.53 3.21E+0 9.07E+00 1.34E+02 0.00E+00
15-23 3Fo 5-3Do 5 5-7 151 B AGE+HK} 9.07E+00 9 71E-02 1.21E+N
16-23 3Fo 5-3Do 5 7-7 1762 8.55E+H0} 9.07E+00 342E-1 2 69E+1
17-23 3Fo 5-3Do 5 9-7 2212 8.65E+00 S.07E+00 944E-C2 1.94E+01
18-23 1Do 5-3Da 5 5-7 2157 8.64E+00 9.07E+00 349E-02 2.34E+00
19-23 3Da5-3D0 5 3-7 8344 8.96E+00 9.07E+00 281E-04d 0.00E+0C
20-23 3Po5-3Do5 5-7 83813 8.96E+00 9.07E+00 S43E-0d 1.1SE+(1
22-23 3Po 5-3D0 5 3-7 72323 SOBE+O0 9.07E+00 1.ME-08 0.00E+00
2-24 3Po 2-3D0 5 1-5 131.1¢ 213E+0 9.08E+00 1.17E+04 0.00E+00
3-24 3Po 2-3Do 5 3-5 132.11 218E+0G 9.08E+00 4.22E+04 6.40E+00
4-24 3Po 2-3Do 5 5=5 13463 2.31E+00 9.08E+00 9.73E+05 3.08E+H0
5-24 1Po 2-3Do 5 3-5 155.11 321E+00 9.0BE+00 490E+33 TAIE+CO
15-24 3Fo 5-3D6 5 5-5 1462 8.AGE+00 9.0BE+00 145E+00 4.25E+1
16-24 3Fe 5-3D0 5 7-5 1704 8.55E+00 9.0BE+00 1.87E+00 1.57E+00
17-24 3Fo 5-3D0 5 8-5 2129 8.65E+00 9.08E+00 7A48E-01 0.00E+00
18-24 1Do 5-3Do 5 3=5 2078 8.64E+0 9.08E+00 2.82E-02 2.61E+1
19-24 3De 5-2D0 5 3-3 7272 8.96E+00 9.08E+00 1.18E-03 9.23E+00
20-24 3Po5-3Do 5 3-3 7623 8.96E+00 9.08E+00 4.90E-05 S.50E+H0
21-24 3Po5-3Da 5 1-5 136018 B.03E+00 9.0BE+00 6.41E-10 Q.00E+00
22-24 3Po5-3Da 5 3-5 260363 B.03E+00 9.0BE+00 212E-12 809E-04
23-24 3Do 5-3Do 5 7-5 56600 8.07E+00 9.0BE+00 2.64E-08 7.73E-02
3-25 3Po2-1Fo 5 3-7 121.53 2.18E+00 9.68E+00 5.31E+02 C.O00E+G0
4-25 3Po2-1Fo 5 5-7 123.66 2.31E+00 2.68E+00 2.05E+03 1.01E+G0
3-23 1Fo 2-1Fe 3 3-7 140.72 3.21E+00 9.68E+00 4.75E+05 0.00E+00
15-25 3Fc 5-1Fo 5 53-7 744.74 3.46E+00 9.68E+00 4.37E+00 893E+01
16-25 3Fo0 5-1Fo 5 7-7 803.87 8.55E+00 S 88E+00 3.25E-01 1.66E+01
17-25 3Fa5-1Fa 5 9-7 BB6.02 B.65E+00 9.68E+00 3.22E-01 5.05E+01
18-25 1Do 5-1Fo 5 5-7 877.15 B.64E+00 9.68E+00 1.23E+01 1.00E+01
19-25 3Do 5-1Fo 5 3-7 1255 3.96E+00 9 68E+00 246E-01 O00E+00
20-25 3Po 5-1Fo 5 5-7 1263 3.96E+00 9 68E+00 6.11E-03 1.87E+01
22-25 3Po 5-1Fo 5 3-7 1508 9.03E+00 9 GRE+O0 3 80E-04 QO0E+00
23-25 3Do 5-1Fo 5 7-7 1477 9.07E+00 9 GRE+O0 1.75E-01 S08E+1
24-25 3Do 5-1Fo 5 5-7 1517 9.0BE+00 9.68E+00 B.ODE—-03 1.50E+01
2-26 3P0 2-1Po 5 1-3 118.90 2.13E+00 9.80E+00 0.00E+0C 1.B1E+01
3-26 3P6 2-1Po 5 3-3 119.73 2.1BE+00 9.30E+00 2.09E+02 9.53E+00
4-26 3P6 2-1Po 5 5-3 121.79 2.31E+00 9.30E+00 1.25E+02 1.27E+01
5-26 1Po 2-1P0 5 3-3 13832 321E+00 9 BOE+O0 1.23E+06 4.83E-02
15-26 3Fo 5-1Po 5 5-3 68193 346E+00 9 BOE+O0 436E+01 1.12E+00
16-26 3Fo 5-1Po 5 7-3 73118 3.55E+00 9 BOEHD TI3EH0 QO0E+00
18-26 1Do 5-1Pe 5 3=3 791.51 3.64E+00 9 BOEHD 2.16E+32 1.37E+01
19-26 3Da 5-1Po 5 3-3 1086 8.96E+00 9.30E+00 934E-C2 1.BIE+01
20-26 3Po 5-1Po 5 5-3 1094 8.96E+00 9.80E+00 1.54E+00 2.38E+02
21-26 3Po 5-1Po 5 1-3 1265 9.08E+00 9.80E+00 0.00E+0C 3.23E+01
22-26 3Po 5-1Po 5 3-3 1271 9.08E+00 9 B0E+00 TOTE-0O3 5.93E+01
23-26 3Do 5-1Pe 5 7-3 1249 9.07E+H00 9.30E+00 3.37E-02 O.00E+00
24-26 3Do 5-1Pe 5 3=3 1277 9.08E+00 9. 30E+00 4.70E-01 2.01E+01
25-26 1Fo 5-1Pa 5 7-3 3083 9.68E+00 9.30E+00 3.34E-03 0.00E+HX)
1-27 15e 1-3Fe 19 1-3 7298 0.00E+00 1.25E+01 7.31EH2 0.00E+HX)
6-27 3Pe 3-3Fe 19 1-5 122.58 5.05E+00 1.25E+01 1.01E+04 0.00E+0C
7-27 1De 3-3Fe 18 5-5 122.35 5.10E+00 1.25E+01 1.56E+03 3.77E-02
8-27 3Pe 3-3Fe 19 3-5 124.12 5.14E+04 1.25E+01 9.65E+03 3.55E-05
9-27 3Pe 3-3Fe 19 3-2 126.83 3.30E+HK} 1.25E+01 3.28EH03 2.09E-03



Table 4. (continued)

i=f TC=Ti =g Ath) E: (Ry) E Ry} AE2 AM1

10-27 15e 3-3Fe 18 1-5 140.71 £.01E+0C 1.25E+01 4.34E+01 0.00E+00
11-27 3De 4-3Fe 19 3-5 144,61 6,19E+00 1.25E+1 9.56E+05 9.26E—01
12-27 3De 4-3Fe 19 5-5 144,82 6.19E+00 1.25E+1 4.87E+05 1.66E-01
13-27 3De 4-3Fe 19 7-5 145,16 6.21E+00 1.25E+1 4,53E+04 5.71E-02
14-27 1De 4-3Fe 19 5.5 164.42 6.94E+00 1.25E+01 2.71E+03 2 44E+00
7-28 1De 3-3Fe 19 57 123.09 5.10E+00 1.25E+01 5.15E+02 338601
B-28 3Pe 3-3F= 19 3-7 12385 5.14E+00 1.25E401 1.41E+04 0.00E+00
9-28 3Pe 3-3F= 19 57 12654 5.30E+00 1.25E401 £.21E+03 1.34E-01
11-28 3De 4-3Fe 19 3-7 144.24 6.19E+00 1.25E+01 3.4BE+05 0.00E+00
12-2% 3De 4-3Fe 19 5-7 14446 6.19E+00 1.25E+1 8.64E+05 212E-0
13-28 3De 4-3Fe 19 7-7 144,79 6.21E+00 1.25E+1 5.13E+05 6.04E—01
14-28 1De 4-3Fe 19 5-7 163,95 6.94E+00 1.25E+1 2.05E+02 231E-0
27-28 3Fe 19-3Fe 19 5-7 56954 1.25E+01 1.25E+01 4.57E-09 138E-01
7-29 1De 3-3Fe 19 59 12279 5.10E+00 1.25E+01 1.16E+04 0.00F+00
9-29 3Pe 3-3F= 19 59 12623 5.30E+00 1256401 1.15E+04 0.00E+00
12-29 3De 4-3Fe 19 59 144,04 6.19E+00 1256401 2.93E+05 0.00E+00
13-29 3De 4-3Fe 19 7-9 144,38 6.21E+00 1.25E+1 144E+06 2.88E-01
14-29 1De 4-3Fe 19 5-9 16342 6.94E+00 1.25E+1 8.15E+02 0.00E+0
27-29 3Fe 19-3F¢ 19 5-9 26802 1.25E+01 1.25E+1 5.29E-09 0.00E+00
28-29 3Fe 19-3F¢ 19 7-9 30626 1.25E+01 1.25E+1 6.56E-09 1.56E-01
1-30 15e 1-3P2 19 1-5 71.03 0.00E+00 1.28E+01 1.11E+05 0.00F+00
6-30 3Pe 3-3Pe 18 1-5 117.19 5.05E+00 1.28E+01 5.B6E+00 0.00E+00
7-30 1De 3-3Pe 19 55 117.89 5.10E+00 1.28E+01 4,30E+05 340E-02
3-30 3Pe 3-3Pe 18 3-5 118,59 5.14E+00 1.28E+01 2.30E+01 1.77E-02
$-30 3Pe 3-3Pe 19 5-5 121.06 5.30E+00 1.28E+01 $.03E+04 7.19E+00
10-30 15¢ 3-3P2 19 1-5 13366 6.01E+00 1.28E+0 FO1E+03 0.00E+HK0
11-30 3De 4-3Pe 19 3-5 137.16 6.19E+00 1.28E+ 8.99E+04 1.14E+00
12-30 3De 43P 19 55 13736 6.19E+00 128E+01 1.80E+05 2.91E-01
13-30 3De 4-3Pe 19 7-5 137,66 6.21F+00 1.28E+01 3.55F+05 1.64E—-02
14-30 1De 4-3Pe 19 55 154.86 6.94E+00 1.28E+01 B.BBE+CS 4.10E-02
27-30 3Fe 19-3P¢ 19 55 2664 1.25E+01 1.28E+01 1.15E—¢2 3.62E+00
28-30 3Fe 19-3P¢ 19 7-5 2795 1.25E+01 1.28E+01 3.38E-02 5.84E+00
29-30 3Fe 19-3Pe 19 9-5 2958 1.25E+1 1.28E+01 1.21E-01 0.00E+H)
7-31 1De 3-3Pe 19 5-1 11572 5.10E+00 1.30E+1 8.75E+02 0.00E+)0)
8-31 3Pe 3-3Pe 15 3-1 11639 5.14E+00 1.30E+1 0.00E-+00 7.83E+00
8-31 3Pe 3-3Pe 19 51 11877 5.30F+00 1.30E+01 2.04E+03 0.00E+00
11-31 3De 4-3Pe 19 3-1 134.22 6.19E+00 1.30E+01 0.00E+0C 1.35E+00
12-31 3De 4-3Pe 19 51 134.41 6.19E+00 1.30E+01 2.45E+06 0.00E+00
14-31 1De 4-3Pe 19 5-1 151.13 6.94E+00 1.30E+01 7.55E+02 0.00E+00
27-31 3Fe 19-3Pe 19 5-1 1868 1.25E+1 1.30E+1 5.12E+00 0.00E+H)
30-31 3Pe 19-3Fe 19 5-1 6260 1.28E+01 1.30E+1 297E-03 0.00E+HK0
1-32 15¢ 1-3P2 19 1-3 70.19 0.00E+00 1.30E+1 0.00E-+00 1.77E+00
6-32 3Pe 3-3Pe 19 1-3 114.91 5.05E+00 1.30E+01 0.00E+00 2.36E+00
7-32 1De 3-3Pe 19 53 11558 5.10E+00 1.30E+01 4.93E+01 3.72E-02
3-32 3Pe 3-3Pe 18 3-3 116.25 5.14E+00 1.30E+01 2.60E+02 7.86E-04
9-32 3Pe 3-3Pe 19 53 11863 5.30E+00 1.30E+01 5.85E+02 8.76E+00
10-32 15 3-3P= 19 1-3 130,69 6.01E+00 1.30E+01 0.00E+00 1.85E+00
11-32 3De 4-3Fe 19 3-3 134.04 6.19E+0 1.30E+1 1.12E+06 5.77E-06
12-32 3De 4-3Pe 19 5-3 13423 6.19E+00 1.30E+1 2.06E+05 3.84E-01
13-32 3De 4-3Pe 19 7-3 13452 6.21E+00 1.30E+1 1.14E+06 0.00E+00
14-32 1De 4-3Pe 19 53 150,90 6.94F+00 1.30E+01 4.14E+01 3.69E-01
27-32 3Fe 19-3P¢ 19 53 1834 1.25E+01 1.30E+01 1.82E+00 4.7BE-02
28-32 3Fe 19-3P¢ 19 7-3 1895 1.25E+01 1.30E+01 3.14E+00 0.00E+00
30-32 3Pe 19-3Pe 19 5-3 5892 1.28E+01 1.30E+01 3.46E—03 3.02E+01
31-32 3Pe 19-3Pe 19 1-3 100497 1.30E+01 1.30E+1 0.00E-+00 1.77E-02
1-33 15¢ 1-1De 19 1-5 7130 0.00E+00 1.28E+1 4,06E+04 0.00E+00
6-33 3Pe 3-1De 19 1-5 117.92 5.05E+00 1.28E+01 3.66E+02 0.00E+00
7-33 1De 3-1De 19 55 118.63 5.10E+00 1.28E+01 1.43E+05 5.98E+00
B-33 3Pe 3-1De 19 35 11934 5.14E+00 1.28E+01 4.42F+02 6.66E+00
9-33 3Pe 3-1De 19 55 121.84 5.30E+00 1.28E+01 3.35E+04 277E-01
10-33 15¢ 3-1De 19 1-5 134,60 6.01E+00 1.28E+1 2.61E+02 0.00E+00
11-33 3De 4-1De 19 3-5 138,16 6.19E+00 1.28E+1 1.15E+05 1.28E-01
12-33 3De 4-1De 19 5-5 138,36 6.19E+00 1.28E+1 5.64E+05 1.10E-0
13-33 3De 4-1De 19 7-5 13867 6.21E+00 1.28E+1 8.36E+05 212E-0
14-33 1De 4-1De 19 55 158.14 6.94E+00 1.28E+01 3.30E+05 3.77E-02
27-33 3Fe 18-1De 19 55 3099 1.25F+01 1.28E+01 £.91F—03 424E—01
28-33 3Fe 19-1De 19 7-5 3277 1.25E+01 1.28E+01 4.56E-02 1.01E+00
20-32 3Fe 19-10e 19 9-5 1504 1.25E+01 1.28E+1 1.16E-01 0.00E+H0
30-32 3Pe 19-1De 19 5-5 18984 1.28E+01 1.28E+1 1.26E-06 1.18E+00
31-33 3Pe 19-1De 1% 1-5 4707 1.30E+01 1.28E+1 6.34E-03 0.00E+H0
32-33 3Pe 19-1De 1% 3-5 4497 1.30E+01 1.28E+1 1.73E-02 1.08E+02
7-34 1De 3-1Ge 19 5-9 118.00 5.10E+00 1.28E+1 1.20E+06 0.00E+00
9-34 3Pe 3-1Ge 19 5-9 121.18 5.30E+00 1.28E+01 2.21E+05 0.00E+00
12-34 3De 4-1Ge 19 59 13750 6.19E+00 1.28E+01 1.10E+02 0.00F+00
13-34 3De 4-1Ge 18 7-9 137,81 6.21E+00 1.28E+01 3.75E+03 9.88E-01
14-34 1De 4-1Ge 19 5-9 15505 6.94E+00 1.28E+1 7.65E+05 0.00E+H0

(continued on next page)



Table 4. (continued)

i TC-TG 25 (A Ei (Ry) E (Ry} AE2 AM1
27-34 3Fe 19-1Ge 19 5-9 2720 1.25E+01 128E+01 9.94E-04 0.00E+00
28-34 IFe 19-1Ge 19 7-9 2856 125E+01 128E+01 2.37E-05 1.75E+00
29-34 3Fe 19-1Ge 19 a-9 3027 125E+01 128E+01 757E-04 2.52E+00
30-34 3Pe 19-1Ge 19 5-9 130163 128E+01 128E+01 547E-10 0.00E+00
33-34 1De 19-1Ge 19 5-9 22226 1.28E+01 128E+01 183E-06 0.00E+00
7-35 1De 3-15¢ 19 5-1 107.82 510E+00 136E+01 3956405 0.00E+00D
8-35 3Pe 3-1%5e 19 3-1 108.41 5.14E+00 136E+01 COOE+H0 2A2EHR2
9-35 3Pe 3-15e 19 5-1 11047 5.30E+00 136E+01 8 BOE+04 0.00E+0D
11-35 3De 4-15¢ 19 3-1 123.72 BISE+00 136E+01 COOEH0 7.18E-01
12-35 3De 4-15¢ 19 5-1 123.38 S.19E+00 136E+01 251E+03 0.00E+00
14-35 1De 4-15¢ 19 5-1 13784 6.94E+00 136E+01 2.16E+05 0.00E+00
27-35 3Fe 18-15¢ 19 5-1 856.45 1.25E+01 136E+01 L11E+00 0.00E+00
30-35 3Pe 19-15e 19 5-1 1262 1.28E+01 136E+01 8.94E+01 0.00E+0D
32-35 3Pe 19-15e 19 3-1 1606 1.30E+01 1.36E+01 CO0E+HD 2.61E+01
33-35 1De 19-15¢e 19 5-1 1183 1.28E+01 1.36E+01 405E+01 0.00E+0D
1-36 15e 1-35% 6 1-3 56.70 COOEHD 1.61E+01 COOEHN 3.27BH1
6-35 3Pe 3-35¢ 6 1-3 82.70 5.05E+00 1.61E+01 C.00E+00 9.55E+00
7-36 1De 3-35¢ 6 5-3 83.05 5.10E+00 1.61E+01 1.05E+00 7.76E-01
8-35 3Pe 3-35¢ 6 3-3 83.40 5.14E+00 1.61E+01 8.96E+00 7.99E+00
9-36 3Pe 3-35¢ 6 5-3 84.61 5.30E+00 1.61E+01 8.05E+01 5.08E+00
10-38 15e3-35¢ 6 1-3 9057 S.01E+00 161E+01 COOEHX 2.96E-02
11-36 3De 4-35¢ 6 3-3 9217 £.19E+00 161E+01 327E+06 218E-02
12-36 3De 4-35¢ 6 5-3 92.26 6.19E+00 161E+01 546E+06 SATE-02
13-36 3De 4-352 6 7-3 9240 6.21E+00 161E+H1 7.67E+06 0.00E+00
14-36 1De 4-35¢ 6 5-3 99.84 6.94E+00 1.61E+01 1.58E+03 8.55E-03
27-36 3Fe 18-33¢ § 5.3 254.19 1.25E+01 1.61E+01 3.88E-03 211E-07
28-36 3Fe 19-3Se 6 7-3 25533 1.25E+01 1.61E+01 5.98E-03 C.00F+00
30-36 3Pe 19-35 6 5-3 281.00 128E+01 161E+01 7ATE-03 440E-03
31-36 3Pe 19-35 6 1-3 29420 1.30E+01 1.61E+01 0.00E+H00 1.36E-02
32-36 3Pe 19-35 6 3-3 295.06 1.30E+01 1.61E+01 317E-04 1.03E-02
33-36 1De 19-3% & 5-3 276.90 128E+01 161E+01 135E-04 1.27E-02
35-36 152 19-35¢ § 1-3 361.47 1.36E+(1 1.61E+01 D.00E+00 5.30E-04
7-37 1D 3-15e & 5-1 B1.48 5.10E+00 1.63E+01 BBSE406 O.00E+00
§-37 3Pe 3-15¢ 6 3-1 £1.81 5.14E+00 1.63E+01 0.00E+00 3.12E+01
a-37 3Pe 3-15¢ 6 5-1 8298 5.30E+00 1.63E+01 1.61E+06 0.00E+00
11-37 3De 4-15e & 3-1 9024 6.19E+00 1.63E+01 0.00E+00 9.51E-02
i FC-TG 25 1A £ (Ry) E {Ry) AE3 AM2

E3 and M2, N, = 1896

1-4 15e 1-3F0 2 1-5 393.98 0.00E+00 231E+00 0.00E+00 338E+00
4-6 3Po 2-3Pe 3 5-1 332.55 231E+00 5.05E+00 C:D0E+00 2.99E+00
27 3Pa 2-1De 3 1-5 306.87 JABE+C0 5.10E+00 G.O0E+00 6.54E+00
2-9 3Pa 2-3Pe 3 1-5 28738 2I3EH00 530E+00 GO0E+00 6.0BE-02
4-10 3P0 2-15e 3 5-1 24642 231E+00 601E+00 G.0CE+00 4.03E+01
2-12 3Po 2-3De 4 1-5 32424 2I3E+00 6.19E+00 C.00E+00 3,19E+31
2-13 3Po 2-3De 4 1-7 22343 213E+00 621E+(0 163E-01 0.00E+0D
3-13 3Po 2-3De 4 3-7 226.37 21RE+00 621E+00 297E-01 2.63E+01
5-13 1Po 2-3De 4 3-7 30348 3.21E+00 621E+00 260E-04 7.88E+00
2-14 3Po 2-1De 4 1-5 189.30 213E+00 6.94E+00 COOEHD 1.32E+00
1-15 15¢ 1-3Fa 5 1-5 107.73 C.00E+00 BAGE+00 C.00E+00 1.15E+00
6-15 3Pe 3-3F0 5 1-5 267.58 5.05E+00 B.ABE+00 C.00E+00 6.38E+00
10-15 15¢ 3-3Fa 5 1-5 37228 6.01E+00 B.ABE+00 C.00E+00 4.06E-02
1-16 15e 1-3F0 5 1-7 10660 CO0EHD 8.55E+00 131E-02 0.00E+00
6-16 3Pe 3-3F0 5 1-7 26069 5.05E+00 8.55E+H00 7.10E-02 0.00E+0D
3-16 3Pe3-3F0 5 3-7 267.72 5.14E+00 8.55E+00 1.29E-02 4.23E+00
10-18 15e 3-3F0 5 1-7 359.08 SO1E+00 8.55E+00 1.28E-04 O.00E+0D
11-16 3De 4-3Fa 5 3-7 385.57 £.19E+00 8.55E+00 531E-03 1.36E+00
7-17 1De 3-3F0 5 5-8 256.38 5.10E+00 8.65E+00 1.95E-02 441E+1
8-17 3Pe 3-3F0 5 3-8 258.70 5.14E+00 8.65E+00 §.BBE-02 O.0DE+00
a-17 3Pe 3-3F0 5 58 271.85 5.30E+00 8.65E+00 7.15E-02 143E-02
11-17 3De 4-3Fo0 5 3-9 360.16 6.19E+00 BE5E+00 9.03E-04 OO0E+D
12-17 3De 4-3F0 5 5-9 37055 6.19E+00 865E+00 735E-03 1.18E+00
14-17 1De 4-3Fo0 5 5-0 53315 6.94E+00 8.65E+00 3.17E-09 1.74E-02
1-18 15¢ 1-1D0 5 1-5 10543 0.00E+00 8.64E+0 0.O0E+0 9A3E+00
6-18 3Pe 3-1Do 5 1-5 253.81 5.05E+0D 8.64E+00 0.0CE+00 6.74E400
10-18 1Se 3-1Do 5 1-5 346.16 S.0TE+0D 8.64E+00 D.0CE+0C 1.58E+00
13-19 3De 4-3Da 5 7-3 33172 6.21E+00 8.85E+00 4.18E-02 8.24E-02
1-20 152 1-3P0 5 1-5 101.68 0.00E+00 8.56E+00 0.00F-+00 5.31E-01
6-20 3Pe 3-3P0 5 1-5 2331 S.05E+0D 8.56E+00 0.00E+00 1.29E-03
10-20 15¢ 3-3P0 5 1-5 308.76 6.01E+0D 8.56E+00 0.00E+00 2.64E+00
7-21 1De 3-3P0 5 5-1 22021 5.10E+00 SOBEHY Q00E+0 9.53E-01
9-21 3Pe 3-3P0 5 5-1 241.50 5.30E+00 S.0REH00 0.00F+00 8.A45E+01
12-21 3De 4-3Po 5 5-1 316.36 6.19E+00 9.08E+00 D.00E+00 7.58E+00
13-21 3De 4-3Pa 5 7-1 317.99 6.21E+00 9.08E+00 T19E-02 C.00E+00
14-21 1Dz 4-3Pa 5 5-1 427.72 6.94E+00 9.08E+00 0.00E+00 4.49E-01
13-22 3De 4-3Po 5 7-3 317.64 6.21E+H00 9.0BE+00 1.26E-02 453E+00



Table 4. (continued)

i~ TG-TiG &g AtA) Ei (Ry) E; (Ry) AE3 AM2

1-23 15¢ 1-2Da 5 1-7 100.52 G.OCE+Q0 9.07E+00 4.56E-02 Q.00E+C0
6-23 3Pe 3-3D0 5 1-7 22710 5.05E+00 9.07E+00 1.92E-01 0.00E+00
8-23 3Pe 3-3D0 5 3-7 23242 5.14E+00 9.07E+H0 3.71E-01 1.85E+01
10-23 15 3-3Do 5 1-7 298.21 6.01E+00 S.O7EH0 3.24E-04 0.00E+00
11-23 3De 4-3Do 5 37 31637 6.19E+00 QO7E+0G 1.22E-02 367E-01
1-24 152 1-3D0 5 1-5 100,34 0.00E+00 9.08E+00 0.00E+00 143E+00
6-24 3Pe 3-3Do 5 1-5 226.19 5.05E+00 9.08E+0G 0.00E+00 4.17E+01
10-24 15 3-3Do 5 1-5 296.74 6.01E+00 9.08E+0G 0.00E+00 1A1E+00
1-25 15 1-1Fe 5 1-7 94.12 0.00E+00 9.68E+00 1.03E+01 Q.00E+00
6-25 3Pe 3-1F0 5 1-7 196.85 5.05E+00 S.EBE+00 4.02E-04 0.00E+00
8-25 3Pe 3-1F0 5 3-7 200,83 5.14E+00 S.EBE+00 TI15E-03 3.94E-01
10-25 15e 3-1Fo 5 1-7 4821 6.01E+00 S.68E+O0 7O8E-02 Q.00E+H0
11-25 3De 4-1Fa 5 37 260.59 6.19E+00 9.68E+0G 1.05E-05 S.81E+00
13-26 3De 4-1Pa 5 7-3 25415 6.21E+00 9.80E+0G 322E-03 1.07E+01
2-27 3Po 2-3Fe 19 1-5 87.99 2.13E+00 1.25E+(1 0.00E+00 252E+00
17-27 3Fo 5-3Fc 19 9-5 237.74 8.65E+00 1.25E+(1 2.67E-02 235E+00
21-27 3Fe 3-3Fe 19 1-3 267.09 9.08E+00 1.25E+1 000+ 3A2E+00
2-28 3Fe 2-3Fe 19 1-7 87.86 2.13E+00 1.25E+1 4A45E-01 Q.00E+H0
3-28 3Fe 2-3Fe 19 3-7 38.3 2I18E+00 1.25E+1 S65E-02 3.39E+00
5-28 1Fe 2-3Fe 19 3-7 93.03 32100 1.25E+1 212E-04 3.24E-02
19-28 3Do 5-3Fe 18 37 256,96 B.96E+00 1.25E+01 121E-1 3.70E+00
21-28 3Po 5-3Fe 19 1-7 265.85 9.08E+00 1.25E+01 136E-02 Q.00E+0G
22-28 3Po 5-3Fe 19 37 266.09 9.08E+00 1.25E+01 1.94E-02 1.16E+01
26-28 1Po 5-3Fe 19 37 33652 9.80E+00 1.25E+01 1.77E-04 G.96E-03
3-29 3Fe 2-3Fe 19 3-9 88.16 2180 1.25E+M 516E-0 QO0E+0G
4-29 3Fe 2-3Fe 19 5-9 89.27 2310 1.25E+M 735E-0 5.23E+400
5-29 1Po 2-3Fe 19 3-9 97.84 3.21EH00 1.25E+01 1.17E-02 0.00E+00
15-29 3Fo 5-3F= 19 59 22433 8.46E+00 1.25E+01 1.12E-G2 1.56E+01
18-29 1Da 5-3Fe 19 59 235.01 B.04E+00 1.25E+01 8.12E-05 2.29E+01
19-29 3Da 5-3Fe 19 39 255.66 B.9GE+00 1.25E+01 340E-G2 0.00E+00
20-29 3Po 5-3Fe 19 59 256.07 B.9GE+00 1.25E+01 1.49E-01 3.95E-01
22-29 3Po 5-3Fe 19 3-9 264.70 9.08E+00 1.25E+01 2.33E-03 0.00E+00
24-29 3Do 5-3Fe 19 5-9 264.97 9.08E+00 1.25E+01 1.98E-02 1.27E+0M
26-29 1Po 5-3Fe 19 3-9 33430 9.80E+00 1.25E+01 247E-07 0.00E+00
2-30 3Po 2-3Pe 19 1-5 85.18 213E+H00 1.23E+01 0.00E+00 1.52E-02
17-30 3Fo 5-3P= 19 a-5 21826 B.65E+0G 1.2BE+01 T13E-01 T7A5E+0G
21-30 3Po 5-3Pe 19 1-5 242.76 9.0BE+00 1.28E+(1 O.00E+00 G.15E+00
4-31 3P0 2-3Pe 19 5-1 8547 2.31E+00 1.30E+1 0.00E+00 4.50E+00
15-31 3Fo 5-3Pe 19 5-1 201.80 8.46E+00 1.30E+1 0.00E+00 BAOE+H0
16-31 3Fo 5-3Pe 19 7-1 205.90 8.55E+00 1.30E+1 1.13E+00 0.00E+00
18-31 1Do 5-3Pe 19 5-1 21040 8.64E+00 1.30E+1 0.00E+00 8.71E+00
20-31 3P0 5-3Pe 19 5-1 22713 8.96E+00 1.30E+HN Q.00E+00 1.16E+H1
23-31 300 5-3Pe 19 7-1 233.13 9.07E+00 1.30E+(1 4.99E-01 Q.00E+00
24-31 3Do 5-3Pe 19 5-1 234.10 9.0BE+00 1.30E+(1 O.00E+00 8.27E+01
25-31 1Fo 5-3Pe 19 7-1 2765.80 9.68E+00 1.30E+(1 2.04E-04 Q.00E+00
16-32 3Fo 5-3Pe 19 7-3 20548 8.55E+00 1.30E+1 2.89E-02 1.51E+00
17-32 3Fo 5-3Pe 19 9-3 21047 8.65E+00 1.30E+H1 5.78E-01 Q.00E+00
23-32 3Do 3-3Pe 19 7-3 232.59 9.07E+00 1.30E+11 2.39E-01 3.56F+01
25-32 1Fo 5-3Pe 19 7-3 276.04 9.63E+00 1.30E+11 3.39E-04 7.22E-02
2-33 3Po 2-1De 19 1-5 85.56 2.13E+00 1.28E+(1 0.00E+00 1.05E+00
17-33 3Fo 5-1De 18 9-5 220.80 8.65E+00 1.28E+(1 3.06E-01 217E-01
21-33 3Po 5-1De 19 1-5 245.90 9.0BE+00 1.28E+(1 0.00E+00 3.30E-02
3-34 3Po 2-1Ge 19 3-9 B5.66 2.1BE+00 128E+01 9.76E-02 Q.00E+C0
4-34 3P0 2-1Ge 19 3-9 86.71 2 31E+00 1.28E+11 3.14E-03 7.28E-03
5-34 1P 2-1Ge 19 3-9 94.77 3. 21E+00 1.28E+11 1.07E+01 Q.00E+00
15-34 3Fo 5-15e 19 3-9 208.85 346E+00 1.28E+11 B.30E-02 7O9E+01
18-34 1Do 5-1Ge 19 3-9 213.08 3.64E+00 1.28E+11 475E-01 2.51E+00
19-34 3Do 5-1Ge 18 3-9 23575 B.96E+00 128E+01 1.B0E-03 Q.00E+C0
20-34 3Po 5-1Ge 19 5-9 236.10 B.96E+00 128E+01 3.64E-03 1.33E-02
22-34 3Po 5-1Ge 19 3-9 243.42 9.0BE+00 128E+01 1B81E-06 Q.00E+C0
24-34 3D0 5-1Ge 19 3-9 24365 9.03E+00 1.28E+11 1.80E-03 387E-01
26-34 1P 5-1Ge 19 3-9 301.06 9.30F+00 1.28E+11 499E-02 Q.00E+00
4-35 3P0 2-15¢ 19 3=1 81.09 2.31E+00 1.36E+01 0.00E+)} 6.26E-01
15-35 3F0 5-15¢ 19 3=1 178.93 B346E+00 1.36E+01 0.00E+00 B.14E+00
16-35 3Fo 5-15¢ 19 7-1 18217 8.55E+00 1.36E+01 3.10E-02 Q.00E+C0
18-35 1Do 5-15¢ 18 5-1 185.69 B.64E+00 1.36E+01 0.00E+00 7.13E+01
20-35 3Po 5-15e 19 5-1 198.59 B.96E+00 1.36E+01 0.00E+00 3.54E+01
23-35 3Do 5-15¢ 18 7-1 203.17 9.07E+00 1.36E+01 4.26E-03 Q.00E+00
24-35 3Do 5-15¢ 19 3=1 203.90 9.08E+00 1.36E+01 0.00E+00 3.93E+01
25-35 1Fo 5-15¢ 19 7-1 233.55 9.68E+00 1.36E+01 1.02E+00 0.00E+00
16-36 3Fp 5-3% 6 7-3 121.13 8.55E+00 1.81E+H1 B.69E-01 1.25E-03
17-36 3Fp 5-3% 6 9-3 122.34 B8.63E+00 1.81E+01 1.03E+00 0.00E+00
23-356 3Do 5-35¢ 6 7-3 130.07 9.07E+00 1.61E+01 4.01E-03 1.36E-01
25-36 1Fa 5-35% 6 7-3 142.62 9.6BE+00 1.61E+01 151E-04 2.97E-04
4-37 3Po 2-152 6 5-1 65.23 231E+00 1.63E+01 0.00E+00 6.30E+03
15-37 3F0 5-15%¢ 6 3=1 11643 BA6E+00 1.63E+01 0.00E+00 4.00E-02

(continued on next page)



Table 4. (continued)

i TG 25 1A Ei (Ry) 5 (Ry) AE3 AM2
16-37 3F0 5-15%e & 7-1 117.81 8.55E+H0 1.63E+01 512E-(2 0.00E-+0
18-37 100 5-15¢ 6 5-1 11927 3.64E+00 1.63E+01 CL.OOE+00 1.09E-01
20-37 3P0 5-156 5-1 12446 3.8GE+00 1.63E+01 CL.OOE+00 9.00E-01
23-37 300 5-15e6 7-1 12625 Q07E+00 1.63E+01 GA3E-02 0.00E+0C
24-37 IDo 5-1%e 6 5-1 126.53 SOBEHN} 1.63E+01 COOE+O0 5331E-N
25-37 1Fo 5-15%e & 7-1 13804 9.68E+00 1.63E+1 &.39EHX} 0.00E+00
7-38 1De 3-3P0 7 5-1 75.30 510EHN 1.72E+(1 COOEHXD 2.32EHR
9-38 IPe3-3P0 7 5-1 7658 5.30EHN 1.72E+(1 COOEHXD 8.36EHN
12-38 IDe 4-3P0 7 5-1 8279 S.19E+00 1.72E+1 COOEHXD 1.85E+H33
13-338 3De 4-3Po 7 7-1 8280 G21E+00 1.72E+01 1.70E+Q3 0LO0E+00D
14-28 1De 4-3Po 7 5-1 558.34 G.84E+00 1.72E+01 COCE+CD 1.68E+02
27-38 3Fe 19-3Po0 7 5-1 1893249 1.25E+01 1.72E+01 COCE+CD 1.70E-02
23-38 3IFe 19-3F0 7 7-1 193.94 1.25E+01 1.72E+ 3A3E-04 0.00E+00
30-38 IPe 19-3P0 7 5-1 208 40 1.28E+01 1.72E+ CLOOEHO0 202E-02
33-38 1De 15-3P0 7 5-1 20614 1.28E+01 1.72E+1 CLOOEHO0 1.23E-02
13-39 3iDe 4-3F0 7 7-3 82.86 &.21E+00 1.72E+1 9.02E+02 2.15E+02
28-39 3Fe 19-3Po 7 7-3 193.69 1.25E+01 1.72E+01 4. 94E-06 7.16E-03
20-39 3Fe 19-3Po 7 q9-3 194.44 1.25E+01 1.72E+01 6.13E-05 Q.O0E+00
34-39 1Ge 18-3P0 7 q9-3 20778 1.28BE+01 1.72E+01 1.3B8E-03 Q.O0E+00
1-40 15¢ 1-3P0 7 1-5 5280 G.00E+O0 1.73E+(1 GO0E+OG 491E+33
6=-40 3Pe 3-3F0 7 1-5 74.66 5.05E+00 1.73E+1 .00EHX} 1.24E+HX)
10-40 15e 3-3P0 7 1-5 81.02 6.01E+00 1.73E+1 .00EHX} 5.22E-0
29-40 3Fe 19-3Po 7 9-5 192,34 1.25E+01 1.73E+1 1.28E-04 109E-02
31-40 3Pe 19-3P0 7 1-5 21270 130E+01 1.73E+1 0.00E+0 4.69E-04
34-40 1Ge 19-3Po 7 9-5 20538 1.28E+01 1.73E+1 7.56E-07 9.70E-06
35-40 152 19-3Pa 7 1-5 24577 1.36E+01 1.73E+1 0.00E+00 106E-01
37-40 15¢ 6-3Pa 7 1-5 934.76 1.63E+01 1.73E+1 0.00E+00 8.74E-02
13-41 3De 4-1P0 7 7-3 8274 6.21E+00 1.72E+n 237E+02 1.21E+03
28-141 3Fz 19-1P0 7 7-3 193.07 1.25E+(1 1.72E+n 6.21E-06 1.89E-03
29-11 3Fz 19-1P0 7 9-3 193.80 1.25E+01 1.72E+01 1.56E—04 GOOEHXY
34-11 15e 15-1F0 7 9-3 20706 1.28E+N1 1.72E+01 6A0E-03 GOOEHXY
16-42 3Fo 5-3De 8 7-3 91.47 B.55E+Q0 1.85E+01 2.6BE+01 5.31E+01
17-42 3Fo 5-3De B 9-3 92.45 B.65E+Q0 1.85E+01 3.67E+0Q0 GOGE+O0
23-42 3Do 5-3De 8 7-3 96.48 9.07E+00 1.85E+01 1.07E-01 1.36E+00
25-42 1Fo 5-3De B 7-3 103.22 9.6BE+Q0 1.85E+01 930E-02 3.FOE+01
2-43 3F0 2-3De 8 1-5 3541 213E+H0 1.85E+01 QLO0E+00 8.34E+03
17-43 3F0 5-3De 8 9-5 92.3% B.65E+00 1.85E+01 1.59E+1 2A2E+01
21-43 3F0 5-3De 8 1-5 96.51 9.08E+00 1.85E+01 QLO0E+00 1.64E+00
3%-43 3Fo 7-3De 8 1-5 692,77 1.72E+1 1.85E+01 0.00E+00 5.34E-01
2-44 3Po 2-3De 8 1-7 55.57 213E+00 1.85E+01 6.24E+03 O.OGE+O0
3-44 3Po 2-3De 8 3-7 55.76 2.18E+00 1.85E+01 1.23E+04 6.6BE+03
5-44 1Po 2-3De 8 3-7 59.43 3.21E+00 1.85E+01 5.96E+01 3.73E+03
19-44 3D0 5-3De 8 3-7 95.21 B.96E+X0 1.85E+01 2.25E-01 641E-01
21-44 3Fo0 5-3De 8 1-7 96.40 9.08E+00 1.85E+01 5.91E-02 0.00E-+HK}Y
22-44 3Fo 5-3De 8 3-7 $6.43 9.08E+00 1.85E+01 2ANME-02 1.39E+00
26-44 1Fo 5-3De 8 3-7 104.35 S.80E+00 1.85E+01 8.32E-03 2.82E+00
38-44 3Po 7-3De 8 1-7 487.03 1.72E+1 1.85E+01 4 MNE-03 0.00E+0
39-44 3P0 7-3De B 3-7 £490.19 1.72E+01 1.85E+01 G.13E-03 B44E-02
41-44 1Po 7-3De 8 3-7 £a829 1.72E+01 1.85E+01 1.52E-03 8.19E-01
2-45 3P0 2-1De 8 1-5 55.51 2 13E+00 1.85E+01 O.00E+00 8.87EHR
17-45 3Fo5-1De 8 9-5 9211 8 65E+00 1.85E+01 8. 76E-01 4.12E+1
21-45 3P0 5-1De 8 1-5 96.21 S.0BEHX} 185+ OO0EHD 393E-03
3845 3Pa 7-1De B 1-5 £7732 1.72E+01 1.85E+1 GOGE+00 943E-02
F-d6 1De 3-3Po 13 5-1 £6.48 5.10E+00 1.8BE+ GOOE+CD 3.58TE+HG3
9-d6 3Pe 3-3P6 13 5-1 £7.48 5.30E+00 1.8BE+ GOOE+CD 39TE+02
12-485 3De 4-3Po 13 5-1 72325 & 19E+00 1.8BE+ GOCE+00 3.77E+N
13-d6 3De 4-3Po 13 7-1 7234 E21E+00 1.8BE+ 463E+01 0.00E+00
14-46 1De 4-3F0 13 5-1 76.82 &.94E+00 1.88E+ O00EHD 4.13E+H32
27-46 3Fe 19-3P0 13 5-1 144.19 1.25E+01 1.88E+ O00EHD 547E-03
23-46 3IFe 19-3Fc 13 7-1 144.55 1.25E+01 1.88E+1 4.32E-0M 0L0E+00
3046 3Pe 19-3Po 13 5-1 152.44 1.2BE+01 1.83E+01 CGOCE+0G 1.79E+00
33-46 1De 18-3Po 13 5-1 151.22 1.2BE+D1 1.83E+(1 CGOCE+0G S41E-03
43-46 3De 8-3Po 13 5-1 3141 1.85E+01 1.83E+(1 CGOCE+0G 1.25E-06
44-46 3De 8-3Po 13 7-1 3265 1.85E+01 1.83E+(1 3.17E-09 GLOOE+DD
45-46 1De 8-3Fc 13 31 3504 1.85E+01 1.88E+M CLO0EHK B8&1E-07
13-47 3IDe 4-3P0 13 7-3 7213 &.21E+00 1.88E+M 2.86E+01 4,37EHN
23-47 3Fe 19-3Fc 13 7-3 143,30 1.25E+01 1.88E+M 1.63E-02 280E-04
29-47 3Fe 19-3Po 13 9-3 144,21 1.253E+01 1.88E+M 2.15E-M QOOEHD
34-47 1Ge 18-3Po 13 9-3 151.42 1.2BE+01 1.88E+(1 1.93E-01 GO0E+00
44-47 3De 8-3Po 13 7-3 2920 1.85E+01 1.88E+(1 4.12E-09 5.30E-07
1-48 15 1-3Po 13 1-5 48.01 0.00E+00 1.80E+(1 0.00E+00 SE60E-06
£6-48 3Pe 3-3Po 12 1-5 65.44 S5.05E+00 1.80E+(1 0.00E+00 2.50E+32
10-43 15¢ 3-3F0 13 1-5 7027 6.01E+00 1.50E+1 0.00E+00 5.31E+02
29-43 3Fe 19-3Po 13 9-5 141.10 1.25E+(01 1.50E+1 244E-(1 1.59E-04
31-48 3Pe 19-3F0 13 1-5 151.76 1.30E+01 1.50E+1 0.00E+00 7.79E-02
34-48 1Ge 18-3Po 13 9-5 148.00 1.28E+01 1.80E+(1 3.1BE-0d 1.12E-05



Table 4. (continued)

i TG 5% 1k £ (Ry) E {Ry) AE3 AM2
35-48 15 19-3P0 13 1-5 16787 1.36E+01 1.90E+01 0.00E+00 135E-01
37-4% 15e 6-3Po 13 1-5 338.09 1.63E+(1 1.90E+01 0.00E+00 2.96E+00
13-49 3De 4-1P0 13 7-3 70.62 6.21E+00 1.91E+01 2.00E+00 6.26E+01
28-49 3Fe 19-1Po 13 7-3 137.87 1.25E+31 1.91E+01 241E-03 213E-06
29-49 IFe 19-1P0 13 9-3 133.25 1.25E+01 191E+01 5.50E-03 0.00E+00
34-49 1Ge 19-1P0 13 9-3 144.87 1.28E+01 191E+01 2.72B400 0.00E+00
44-43 3De 8-1P0 13 7-3 1559 1.85E+01 1.91E+01 6.54E_08 261E-04
1-50 15e 1-3F0 9 1-5 4743 0.00E+00 1.92E+01 0.00E+00 3.96E—04
6-50 IPe 3-2F0 O 1-5 6435 S05EH00 1.92E+01 0.00E+Q0 1.09E+00
10-50 15¢ 3-3Fo 9 1-5 5902 6.01E+00 1.92E+01 0.00E+0D 7.30E-03
28-50 3Fe 18-3Fo 8 9-5 136.15 125E+31 192E+01 4.89E-04 955E-03
31-50 3Pe 19-3F0 9 1-5 146.05 1.30E+31 1.92E+01 Q.00E+00 6.0BE—03
34-50 1Ge 19-2Fo 9 9-5 14256 1.28E+01 192E+01 209E-05 6.94E-01
35-50 15e 19-3F0 9 1-5 16092 1.36E+01 192E+01 0.00E+00 462E-06
37-50 15e 6-3F0 9 1-5 31101 163E+01 192E+01 0.00E+00 217E-06
1-51 15e 1-3F0 9 1-7 742 0.00E+00 192E+01 L10E+01 0.00E+00
£-51 IPe 3-3F0 9 1-7 £4.35 505E+00 1.92E+01 7AGE+00 0.00E+0(
5-51 3P= 3-3F0 9 3-7 64.77 5.14E+00 1.92E+01 1.57E+00 1.19E+00
10-51 15e 3-3Fo 9 1-7 £9.01 SO01E+00 1.92E+01 320E-02 0.00E+00
11-51 I0e 4-3F0 9 3-7 £49.494 H£A19E+00 1.92E+01 236E+03 1.76E+04
31-51 IPe 19-3F0 9 1-7 14603 1.30E+01 192E+01 2908-03 0.00E+00
32-51 IPe 19-3Fc 9 3-7 146.24 130E+01 192E+01 192604 $.84E-03
35-51 15e 19-3F0 9 1-7 160.89 1.36E+01 192+01 6126-05 0.00E+00
36-51 3Se 6-3F0 9 3-7 289.94 161E+01 192E+01 1B0E+00 6.35E-07
37-51 15e 6-3Fo 9 1-7 310.91 1.63E+31 1.92E+01 1.53E-04 0.00E+00
42-51 30e B-3Fo 9 3-7 1294 1.85E+31 1.92E+01 520E-05 24BE-Q2
7-52 1De 3-3Fn 9 5-9 £4.54 510E+00 1.92E+01 1.16F+00 2.01E+03
3-52 IPe 3-3F0 9 3-9 6475 5.14E+00 192E+01 6726400 0.00E+00
9-52 IPe 3-2F0 O 5-9 8548 5.30E+00 192E+01 112E+01 354E402
11-52 IDe 4-3F0 9 3-9 6992 6.19E+00 192E+01 253E+02 0.00E+00
12-52 3De 4-3F0 9 5-9 6997 619E+00 192E+01 2186403 142E+04
14-52 1De 4-3Fo 9 59 7425 G£94E+00 1.92E+01 733E-01 4.97E+03
27-52 3Fe 19-3F0 9 5-9 13538 125E+01 1.92E+01 246E-04 1.14E-G2
30-52 3Pe 19-3F0 9 5-9 14263 128E+01 192E+01 1.67E-03 1.85E+00
32-52 3Pe 19-3F0 9 3-9 146.17 1.30E+31 1.92E+01 280E-03 0L.O0E+00
13-52 1De 19-2Fo 9 5-9 14157 1.28E+01 192E+01 4836-03 9.80E-01
16-52 3Se 6-3F0 9 3-9 28956 161E+01 192E+01 161E+00 0.00E+00
42-52 IDe 8-3F0 & 3-9 1288 185E+01 192E+01 5.96E-06 0.00E+00
43-52 IDe 8-3F0 0 5-9 1299 1.85E+01 192E+01 458E-05 1.46E-02
45-52 1De 8-3F0 9 5-9 13538 1.85E+01 1.92E+31 q24E-07 1.54E-(2
1-53 15e 1-1Fo 9 1-7 47.10 G.00E+00 1.93E+01 F.O4E+0d 0.00E~+00
§-53 IPe 3-1F0 9 1-7 63.75 505E+00 1938401 6.50E+00 0.00E+00
8-53 Pe 3-1F0 9 3-7 6416 5.14F+00 1936401 141601 8.59E—02
10-53 15e 3-1F0 9 1-7 6833 S01E+00 1.93F+01 1.20E+02 0.00E+00
11-53 IDe 4-1F0 & 3-7 6923 S19EH0 1.93E+01 31926-01 4.19B+03
31-53 3Pe 19-1F0 9 1-7 142.93 1.3CE+31 1.93E+01 1.30E-03 0.00E+0¢
32-53 3Pe 19-1F0 9 3-7 143.18 130E+31 193E+01 1.36E-05 B4RE-0O5
35-53 15¢ 19-1F0 9 1-7 15720 1.36E+31 1.93E+01 5.19E-C1 0.00E+00
36-53 35¢ 6-1Fo 9 3-7 27316 1.61E+31 1.93E+01 3.83E-04 217E-06
37-53 15e 6-1Fo 9 1-7 29741 163E+01 193F+01 1A3E+00 0.00E+00
42-53 3De 8-1F0 8 3-7 1083 185E+01 193E+01 2.74E-08 2.00E-02
16-54 IFo 5-1Pe 14 7-3 8157 8.55E+00 197E+01 1796402 1.66E+02
17-54 IFo 5-1Pe 14 9-3 8235 865E+00 197E+01 7A2E+01 0.00E+00
23-54 300 5-1Pe 14 7-3 8553 SO07E+00 197E+01 1.33E+00 5.45E+02
25-54 1Fo 5-1P= 14 7-3 90.78 963E+00 1.97E+01 231E+G2 2.06E+02
51-54 3Fo 9-1Pe 14 7-3 1804 182E+01 1.97E+01 430E-08 6.80E-05
52-54 3Fo 9-1Pe 14 9-3 1315 182E+01 197E+01 1.82E-03 0.00E+00
53-54 1Fe 9-1Pe 14 7-3 2449 193E+01 197E+01 951609 5.92E-07
16-55 IFo 5-3De 14 7-3 80.71 8.55E+00 198E+01 9556402 6.41E+02
17-55 IFo 5-3De 14 9-3 8147 B65E+00 198E+01 1.03E+02 0.00E+00
23-55 300 5-3De 14 7-3 8458 Q07E+00 1.98E+01 1.84E+02 1.03E+C2
25-55 1Fo 5-3De 14 7-3 89.72 Q9E63E+00 1.98E+01 FA1E+01 S5.09E+(G]
51-55 3Fo 9-30e 14 7-3 14538 182E+01 1.98E+31 259E-07 1.33E-04
52-55 3Fo 9-3De 14 a9-3 1465 1.82E+01 1.98E+01 S11E-08 0LOOE+00
53-55 1Fe 9-3De 14 7-3 1853 193E+01 198E+01 356E-08 472605
2-56 3P0 2-3De 14 1-5 5139 2.13E+400 199E+01 0.00E+00 1.57E+02
17-56 3Fo 5-3De 14 9-5 81.29 865E+00 199F+01 8.00E+02 7158402
21-56 3Po 5-3De 14 1-5 8445 9.08E+00 199E+01 0.00E+00 531400
3B-56 3P0 7-3D¢ 14 1-5 342.28 1.72E+01 1.99E+31 0.00E+00 3.48E+C0
46-56 3Po 13-3De 14 1-5 86221 1.88E+01 1.99E+31 Q.00E+00 310E-02
52-56 3Fo 9-3De 14 9-5 1410 1.82E+01 1.99E+01 2.35E-07 3.07E-04
4-57 3P0 2-3Pc 14 5-1 51.82 231E+00 1.99E+31 0.00E+00 9.97E+02
15-57 IFo 5-3Pe 14 5-1 79.65 BAGE+D0 1.99F+01 0.00E+00 4.79E+02




