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ABSTRACT
Tables of the lines found on two tracings
each of the ultraviolet spectrum of v Her, B5 IV,

and ¢ Dra, B6 11I, made by the Copernicus satellite

and possible identifications are given., The ranges
1025-14518 for 7 Her and 1035-14258 for ¢ Dra are
covered by the U2 spectrometer at a resclution of
O.ZR; the ranges 2028—29593 for v Her and 2000~
30008 for ¢ Dra ére covered by the V2 spectrometer
at a resolution of 0.43. The observed density of
lines in the U2 region is 1.1 lines/R for T Her
and 1.7 lines/R for ¢ Dra. In the V2 region it is
0.8 lines/R for v Her and 0.9 lines/R for ¢ Dra.
The lines listed in Tables 1 through 4 should he
useful #zs_a guide for identifying features in the
ultravioiet spectra of stars of types B2 to BS.

For v Her the identifications come from the
following atomic species: H I, He I, C I, C II,
C III, NI, N II, O I, Mg I, Mg TI, AL 1T, Si IT,
Si I1I, Si IV, P III, § II, § III, C1 I, Ti III,
v III, Cr II, Cr III, Mn II,.Mﬁ 1II, Fe II, Fe'iII,..



Co II, and Ni II, The strongest lines of O II,
Al ITI, P I%I, 8§ Iv, C1 I, Ti II, Ti IV, V II and
Mn IV are probably present while those of Si I,
vV IV, Cr IV, Ni III, Ge II and Y III are possibly
spRLnt. | | '

.2 ¢ Dra the identifications come from:
4 I, H I, C II, ¢ III, N I, ¥ II, 0 I, O II,
Mg II, Al II, Al IIr, Si II, Si III, P II, P III,
S 11, § II1, Ti III, Vv III, Cr II, Cr IIXI, Mn IIIX,
Fe 11, Fe III, Ni II and Ni III, Lines from the
following spectra are also possibly present: Be II,
BII, CI, Mg I, 8i I, 8i IV, § 1V, C1 II, Bc IIT,
Ti II, Ti IV, V ¥I, Vv IV, Cr IV, Mn II, Mn IV,
Fe IV, Ni IV, Y II1.



I. INTRODUCTION

The ultraviclet spectra of Tau Herculis, B5 Iv,
and of Zeta Draconis, B6 III, as recorded by the
Copernicus (OA0-3) spectrometer are very full of
lines. The lines of r Her and g.ﬁra are sharper
than those of the superglant Hta Canls Magorls,
BS 1a. Hence, many of the blends 1lsted for 1 CMa
(Underhill 1974) are resolved into several
components. This paper présents-lisﬁs of 1ines
found in the regions 1025-1451% and 2028-2959%
for ¢ Her and in the regions 1035-14258 and 2000-
30003 for ¢ Dra z2long with possible identifications
determined by slightly different techniQﬁes for
both stars. These lists should be useful guides
for identifying féatufes.in the ultraviolet spectra

of stars with spectral types between B2 and BS.

II. OBSERVATIONAL MATERIAL
Two tracings of the spectrum.of each star
were available for study, numbers 113.01 and
113.02 for - Her and numbers 107,01 and 107,02 for

¢ Dra., Rogerson et al. (1973) have described the
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Copernicus spectrometer; the U2 photomultiplier
steps through the second order spectrum with steps
of about 0.28% using an exit slit of 0.28 while the
va photomultiplier steps through the first order
spectrum with steps of about 0.43. The U2
observations were corrected for stray and scattered light
{(Bohlin 1975) and for the signal due to charged
particles in the neighborhood of the spacecraft
(York 1975), and the results were plotted as a
tracing giving the number of counts per dwell
interval (13.76 seconds) vs. wavelength, the linear
scale beiﬁg 1} per inech. For « Her, the arparent
-center of’éach'abéorptibn dip was read'from a
tracing which averaged the two scans. This
observed wavelength was checked using both tracings.
Corrections to the U2 wavelength scale were applied
to observed wavelengihs shortwafd of 11108 as
suggested.by Budich éi 31.'(1975).
For { Dra, the apparent center of each

absofpfion'dip was'rEad.ffom'bOth tracinéézand'ﬁhé> 

meanrwavelength was recbrded_as the observed

wavelength. The estimated uncertainty in each



6
wavelength is % 0.18. In January 1976 after the
wavelength tables had been sent for typing,
Budich, Bohlin and Drake (1976) noted that the U2
wavélengths shortward of 11808 suffer from a
systematic error, the apparent wavelength being
too small. They estimate that the error is 0,168
at 10358 and that it decreases to 0.05% at 11008,

This systematic error is not corrected in Table 1,

Since coincidences were soﬁght.within + 0.28%
of the apparent line center on the Uz_tracings
some of the lisfings in the first part of Table 1
may not be complete. For wavelengths lpnger than
10608, this systematic error is not important.
The two V2 tracings for each star were
corrected for particle background (York 1975) and
for variation of the V3 monitor and an averaged
Speatrum was found by sorting the observed scans
into bins ranging in length from 0.318 to 0.385%
depending upon the wavelength. This procedure
allows for the varying step size. The averaged
spectrum was plotted at-a scale.of-lﬁ-per inch .

for 7 Her and at 23 per inch for { Dra and the
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center of each dip was estimated. The accuracy

of the resulting wavelength is believed to be 0.18.
Tables 1 and 2 contain the U2 and V2 data for ¢ Dra
while tables 3 and 4 contain the U2 and V2 data

. for ¢ Her,

The two tracings for each star were averaged
in order to minimize irregularities due to the
noise that might be interpreted as absorption lines,
In general, each absorption dip or well defined
still-stand on the wing of a line was listed as a
potential absorption line. Therefore, takles 1
through 4, contain the maximum number of lines
that could be clearly distinguished on the fracings.
But, some features may be spurious. Most, however,
appear at about the same wavelength on both tracings.
The correction for particles is statistical‘and
some remaining.noiSe may cause dips wﬁiéh are
inte;preted as lines,

I¥I, THE IDENTIFICATIONS

The identifications have been made by

comparing the obseived waveléngths with those of

atoms and ions known from laboratory studies.
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For ¢ Dra, all possible coincidences were sought

within £ 0,28 on the U2 tracings and within & 0.3%
on the V2 tracings and these possible identificat-
ions are listed in tables 1 and 2. Previous
studies suggest that the identifications should
come from the following spectra: H I, He I, C II,
c III, N I, N IT, O I, Mg I, Mg II, Al II, Al I1I,
8i I, Si I1I, si Iv, P II, P III, S II, § III,
Ti III, ¥i Iv, Vv I1I, Vv IV, Cr II, Cr III, Cr 1V,
Mn III, Mn IV, Fe II, Fe III, Ni II, Ni III, and
Ni IV. In general, all lines from these specira
lying Qiﬁhin the specified coincidence intervals
are listed. Tables 1 and 2 were prepared by
‘Underhill.

For - Hér, a slightly different procedure
was followed. Candidate atomic species for
attemﬁted line identification were chosen ffom
those ohserved by ﬁnderhill (1974) in | CMa and
from thoée with similar ionization poteﬁtials
and greater or equai snlar abundances. Consider-
ation was given to the apparenflliné ﬁidth, to thé

relative strength of the stellar COntinuumvas a
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function of wavelength, and to whether lines of
other atomic species of the same element were
found to be present, Lines of a given atomic
species are included if lines of equal or greater
laboratory intensity are positioned so that they
might be present in observed features. Tables 3
and 4 were prepared by Adelman.

Most observed iines have several possible
contributors. A detailed spectrum synthesis is
required to prove which are the major ones.
Kurucgz and Peytreman (1975) typically 1list 25
lines within % 0.38 of anywhere in the wavclength
region under study. Thus, the identifications
listed in tables 1 through 4 present a conservative
estimate of whét is possible. | |

The identifications are listed as_follpws: _
L; .The eiement and spectrum.ﬁumber..

2._ In parenthesis, the multiplet number in The

Ultraviolét Multiplet.Tables or the Selecfed

Tables of Atomic Spectra (Moore 1950, 1952,
1962, 1965, 1970, 1975). The prefix UV is

~omitted. In Table 2, the one multiplet number
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from the Revised Multiplet Table (Moore 1945)

is given the prefix R.

3. At wavelengths shorter than 20008, the vacuum
wavelength in angstrom units are used while
longward of 20008 the wavelengths are in air.

4. In parenthesis, a number indicating the
relative strength of the line in the laboratory
spectra.

Tor ¢ Dra the identifications in the spectral
region 1035 to 14253 were made using the compil-
ation of Kelly and Palumbo'(1973) who scaled the
relative intensities so that the strongest lines
in each spectrum have intensity 1000. For - Her,
the identifications in the comparable spectrai

region were made from the Ultraviolet Multiplet

Table (Moore 1950, 1952, 1962), the Selected

Tables of Atomic:Spectra (Moore 1965, 1970, 1975),

and_a few éelected references which are given in
the notes at the end of table 3. This difference
in choice of primary line sources results in fewer
identificationé given_fdr.w Per éombaréd'to g"Dra{'

In the spectral region 2000 to 30003 the

ORICINAL PAGE IS
OF POOR QUALITY
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identifications are made primarily from the Ultra-

violet Multiplet Table (Moore 1950, 1952, 1962)

and the Selected Tables of Atomic Spectra (Moore

1965, 1970, 1975). TFor ¢ Dra a few additional
lines were found in the compilation by Striganov
and Sventitskii (1968)., For T‘Her a few selected
references were used which are given at the end

of table 4, Some of the wavelengths differ by

a small amount in these various sources. Usually,
thé wavelengths from the most recent tabulations

by Moore are given. The relative intensities

are from Moore for tables 2 and 4 except when noted
in table 4, The intensity scale is different for
each spectrum, but within one.spectrum the relative
laboratory intensities should be typical of what
wouid ocecur in é sfar, provided one takes infd
consideration the temperature difference:bf'the‘

laboratory source and the star in questidn.

IV, DIBSCUSSION
The identifications suggested in Tables 1, 2,
3 and 4 for the features observed in the ultraviolet

spectra of ¢ Dra and ¢ Her are not exhaustive.
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An effort was made to list all possible contributors
from the various lists of spectra deemed relevant.
However, créssnchecking after the tables were

typed reveals that in a few places either Underhill
or Adelman lefi out a few lines which might logically
have been included, We believe that our identif-
iecation of the species probably present and

possibly present in B5 and B6 stars is reliable

and that Tables 1, 2, 3 and 4 form a sound bhasis
from which to interpret the ultraviolet specira

of B stars, However, before computing synthetic
ultraviolet spectra one should review all
possibilities for blending lines listed by

Kurucz and Peytreman (1975) which are not found

in laboratory lists of lines.

If the wavelength range of the observation
had included the region 1450 to 20008, lines of
additional atomic species, particularly those
whose strongest lines are located in this region,
would probably have been identified. Furthermore,
we only know the strongest lines with rather
modest excitation potentials for many of the atomic

species which we have found to be present in ( Dra
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and 7 Her. »

It is difficult to rule on the presence or
absence of any atomic species whose spectrum
contains many lines since the deansity of lines
recorded in the spectra of 7 Her and ¢ Dra is
large. It is 1.1 lines/R in the region 1026 %o
14518 of v Her and 1.7 lines/R in the region
1035 to 14258 of ¢ Dra, The density is 0.8 lines/R
in the region 2000 to 30008 of 7 Her and 0.9
lines/R for ¢ Dra, Many coincidences may be noted
within the range allowed in ¢ Dra, which approx-
imates or is smaller than,thé step size; and |
within the range considered for T Her, namely the
apparent width of the feature. Furthermore,'many
lines are masked by overlapping lines from other
species, Lines of Fe II and Cr II account”for_
very many observed absorption featurés.in the
region 2000 to 30003.

The folowing specfra are present or proﬁably
present in the spectfﬁm of ¢ Dra,}mosf of the
strongest 1ines beingrfouﬁd ih:each éase aszwéli
as evidence for many of the weaker }ines;“ ﬂ I{:_:_

He I, ¢ II, ¢ I¥I, ¥ I, N II, 0 I, O II, Mg II,
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Al I, Al IIT, Si II, Si III, P II, P IXI, S II,
S ITII, Ti III, V I¥I, Cr II, Cr III, Mn III, Fe IT,
Fe III, Ni IXI, Ni III. The resconance lines from
N Iand O I méy fe'composed of an interstellar
component as well as a stellar component,

The following spectra are possibly present
in ¢ Dra: Be II, B II, CI, Mg I, 8i I, 8i IV,
S IV, €1 II, Se III, Ti II, Ti IV, Vv II, V IV,
Cr IV, Mn II, Mn IV, Fe IV, Ni IV, Y III. Notes
on each of these gpéctra £ollow:

Be IXI: All of the 8 lines known in the region

1035 to 14258 coincide with stellar lines
attributed to other ions. Multiplet 1 and a blend
at 1048R8 are listed in Table 1. |

B _II: Four lines of the 9 known in the region
1035 to 14258 are listed as possible contributors
to blends. In particular, the resonance line at
1362.4618 may contribute to fhe'féatufe observed
at 1362.408. fThe line ) 2395.06 may contribute to
the blend observed at 2395,08. |

E_l’ Many C I lines occur in the range 1035 to
14258, Twenty of the 27 lines with intensity 10

or greater coincide with observed features
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attributed to other ions. _C I is possibly present
but it is not listed as a contributor in Tables

1 and 2. - | -

Mg I: Only the two resonancé lines »12025,824 and
2852.127 are listed in Table 2 although chncidence
occurs with 43 of the 62 lines with wavelengths
between 2000 and 30008. The observed resonance
lines may be partly interstellar in origin.

Si I: Coincidence occurs with 43 of the 64 lines.
falling in the range 2000 to 30008, however all
but 3 of these can be attributed to other ioms.
The strongest line ) 2881,579 (intensity 1600) is
not found, although coinecidence does ocecur with

%4 2058.132 (intensity 600) and with ) 2516.112
(intensity 500). No S8i I lines are entered in
Table 2.
' S8i IV: Three lines, \)\1066.629, 1122.436 and
i393.755, are listed as contributing to observed
features. There is no feature that can be attributed
to the resonance line at 1402.7708.

S IV: Two lines from multiplet 1 are listed in

Table 1 as contributors to blends while 8 of

" tHe remaining-g lines in the raﬁge 1035 td 14253"'
coincide with features attributed to other ions
but are not listed. The level of ionization of

8 IV seems high for a B6 star.
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Cl II: Coincidence occurs with 6§ of the 8 lines
which f£all in the region 1035 to 14258 and with 21
of the 33 lines falling in the region 2000 to 30008.
Howéver, only the f0ur coincidences with lineé
of multiplet 1 are listed in Table 1 and no Cl II
lines are listed in Table 2. |
Sc ITI: Ninme lines of Sc ITI fall in the speétral
range observed for ¢ Dra. TFour are listed as
possible contributors to blends.

Ti I1: Twentv—~three lines of intensity 30 or

greater occur in the region 2000 to SOOQE.
Although 15 coincide with features attributed to
other ions, Ti II is not listed in Table 2.

Ti IV: Five of the 8 strongest iines in the
regions 1035 to 14258 and 2000 to 30008 coincide
.with features in ¢ Dra and they are 1iéted as |
possible,cqntributors,

V II: Of the 46 lines in the range 2000 to 3000%

having intensity 150 or.greater, 15 coincide with
- obhserved lines attributed to other ioms. No lines

~of V II are listed in Table 2.
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Vv IV: Six coincidences occur with the-lz'strongest
lines in-the region 1035 to 14258, A few coin-
cidences with weaker lines afe also noted in Table 1.
Cr IV: Coincidence occurs with 11 of the 12 lines
having intensity 100 or greater in the range 1035
to 14258. Eight of these and a few coincidences -
with weaker 1ihés are listed in Table 1.

Mn II: Eighteen lines of intensity 200 or greater
fall in the range 2000 to 30003. Although coin-
cidence occurs with 15 of them, Mn II is not listed
as a contributor in Table 2.

Mi IV: Eighteen of the Z1 strong lines in the
region 1035 to 14253 coincidence with features
attributed to other ions. Lines from Mn IV are
listed as possible contributors to a number of
blends.

Fe IV: Coincidence is found with 8 of the 11 lines

known in the region 1035 to 14288, but no Te v
lines are listed in Table 1.

Ni IV: Coincidence 1s found w1th 13 of the 18

lines in the region 1035 to 14253 hav1ng 1ntenszty
. 100 or greater. Some coincidences with weaker lines

are also noted.
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Y III: Nine of the 10 lines between 2000 and 30008

ligted in the Ultraviolet Multiplet Tables coincide

with observed lines, Eight of these are noted
in Table 2; in addition, ¥ III )2945,92 may
contribute to the feature at 2946.28.

The same hasic set of atomic species was
considered for presence in 7 Her as for { Dra.
Comments on those atomic species identified as
present, probably present, or possibly present
in 7 Her are given in table 5. In addition, many
other atomic species were studied for possible
coincidences but their identifications were rejected
as being far less likely than those listed in
table 5; For example, lines of both Be II and
B 11 had a fair unumber of possible coincidences
but both.elemeﬁts have rather low relative abundances
and occur only in blends., To a large degree where
one decides to cut off the identifications is a
matter of taste and judgmenk. Generally, for both
T Her and ¢ Dra lines of the third speétrum-of the -

metals are most plentifuvl in the U2 region while

those of the second spectrum dominate in the V2 regiom.
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‘The chief characterisiic of the ultraviolet
spectium of B5 and B6 stars is the presence of
many absorption lines.  The lines of ¢ Her and
¢ Dra are not fully resolved by the UZ speciro-
meter and the level of the continuum must be
estimated from the high points in the continuously
varying spectrum. Nowhere is there a.flat continuum
visibie such as is familiar f£rom the Paschen
continuum, This observation agrees with the
predictions of Peytreman (1975) who computed a
few ultraviolet line Spectra'of B type stars based
on the compilation of oscillator streﬁgthé of
Kurucz and Peytremaﬁ {(1975),

- The lines of ¢ Dra in the visible région
are moderately sharp, the rotational velocity
being about 40 km s~ (Underhill 1973). This
corresponds to a maxiﬁum half-extent of the wings
of 0.13, 0.20, 0.27, 0.33, and 0.408 at 1000,
1500, 2000, 2500, and 30008. These widths are

less than the steps taken by the Copernicus

spectrometer in the U2 and V2 regions. Consequently,

~ the observed profiles of all but the strongest
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lines in the spectrum of ¢ Dra are instrumental
in origin, A similar conclusion can be drawn for
T Her whose rotational velocity is < 15 km gt
(Heintze 1968), Thus, only the profiles of a few
lines such as the blends at C II 1335 and C IIIX
1176 have shapes characteristic of the line,

The resonance lines of Si II at 1260 and 12658

are conspicuous, but that of Si III at 12068 is
submerged in the wing of Lyman o.

The identifications listed in tables 1
through 4 give a conservative estimate of what
lines are possibly present in ¢ Dra and v Her.
Although the stars are quite similar, there are
some differences. TFor example, in { Dra the
presénce of 8i IV is questionable, a weak blended
line.appearing at 1393.848 close to the wavelength
of Si IV 1393.7552, but nothing at Si IV 1402.769%.
In v Her, both of these Bi IV lines coincide with
features of similar wavelength. We wish to
emphasiie that bgfore any feature in the ultraviclet
épeétra of B sfars is attrihuted'dominéntly fokone

line, it will be necessary to analyze the region
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carefully for blends. Peytreman (18758) reached
this conclusion independently from a study of

predicted ultravioletl spectra of B and A stars.

S.J.A.'s work on t Her was supported by NASA
grant NSG5055 to Boston University.
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Table 1
The Spectrum of { Dra; 1035A to 14254

Observed Identifications
Wavelength .

10356.22 Cr111{2)356.29(250), Mnlll{-}35.392{0)
36.65 Crll1{2)35.57({250), Sill1{33)36.657(60), Felll(20}35.768(400), Crll1{2)35.77(200)
35,92 Crl11{1)35.93(500), Crii1(1}36.03(1000), MnlII({-)36.081(20)
36.27 Nifl(-)36.182(2}, Bell(1)36.298(550), Bell(1)36.319{250), CII(2}36.337(800)
36.78 Felll{20)36.659{150)
37.71 MnllI{-}37.695(200}, MnlI1{-)37.746{750), Crill{1}37.80{200)
38.29 NI(-)}38.31(3}, felll(20)38.355(6), Fell{-}38.370(20)
38.70 Mnlll{-}38.752(20}, Crill{-)38.80(50), Nill(-)38.866(5), NI(-}38.90(1)
38.14 Cr1l1(25)38.97(30), 01(3)39.230(400}
39.80 MnllI{-)39.850({250}

40,31 Crlii{1)40.17(300), MnfIl{-}140.323(80), VI1il{-)40.37(0), Crlli{24}40.41{250),
Crll1{25)40.53{400)

40.81 Crli1{1)40.70(50), C!I1(11.60)40.715(P), Crlll(-—)40.79{50), 01(3}40.942(240)
41,64 01({3}41.688(80)

42.16 Crili{1}42.02(10}

42,66 Crl1i(~)42.58(20), Nill(-)42.704(2)

42.96 Crili{-)42.87(30)

43.43 Crlil{-)43.39(20}, NI{-)143.58(2)

44.10 NI{~)44.06(5), VII1{-)44.19{0}

4451 | Nill{-)44.349(30}, VIIi{-}44.60(0}, Mnll1{-)44.610(50}), N1{-)}44.65(4)

44.98 Mnlil{-)44.790(700), Nill{-)44.871(2}, CrIl!(24)45 06(400), Nlll( )45.073(15),
Crili{24)45.14({400}

45.80 VIil({-}45.64(5), Crlil(-}45.71(30), Si1{-)45.74(65), Nili{-}45.813(5),
Mnl[l( )45 984(30)

46.34 MnllI(~)48.167{700), MnilI{-)46.473(80), Nill(-)46.537(8)
47.35 SiIV(21)47.271‘(P)
48.09 Alll{-)47.92(0), Bell{-}48.147({200)

PRECEDING PAGE BLANK NOT FILMED



Table 1 {Continued)

@32?;;"‘;‘:}1 Identifications
104838 | Bell(-)48.220(400), Nill(-)48.400(6), SI1{-}48.43(35), Alll(-)48.59{1)

4906 | Nill(-)48.936(1), Nill{-)48.982(3), Nill{-)49.051(1), SIL(-}48,06(35),
MnlI1{-)49.105(0), Nill(-)48.137{8)

49.95 | Mnlii(-)49.816(650), P1I1(-)49.824(400), AII{~)48.922(6), Mnlll{~)50.122(80}

5073 | Nill(-)50.718(3), PIIl{-)50.82({400)

51.46

5206 | CrilI(-)51.92(50), NI{-)52.07(3), Ni{-)52.18(3), Mnill{~)52.193(100)

52.78 | NI(-)52.64(2), Mnlli{-}52.718(450), Crill{-)52.89(20)

§3.13 | Nill(-)52.983(2), M1(-153.04(3), SII(-)53.210(35)

54.01 | Crill(-)64.10(70)

5458 | Crlll{~)54.66{150)

55,00 _

§538 | Nilll-)55.246(15), Fell(21)56.260(500), Alll(-)55.28(1), Mnil1{-}55.289(80),
Nill(-)55.291(30), CrlV(-)55.43(10), MnlIl{-)55.523(350)

5592 | CriV{-)55.89(400), Crll1(-)56.11({100) |

56.90 | VIL(-)56.76(5), Sill(13.07)566.899(2-A), Crill(-)56.97(30), Silt{13.07)57.050({30-A)

57.44 | Criil(8)57.30(5), Sill{13.07)57.503(15-A)

58.42 | Mnlll{-)58.270(120), VI1i(-)58.48(50)

59.02 | Crlll{~}50.13(600)

60.07 | Crlii(8)60.15(60)

60.43 | Felll{-)60.258(250), Mniil{-)60.565(0)

6102 | CHINBIG1.04(600), Felll(-)61.127(250)

61.73 | Fell[{40)61.708(400), MnilI(~)61.825(150), Felli(40)61.827(250)

62.14 Fell1(40)62.272(200}

6280 | SIV(1162.672(600), Crili(8)62.68(500), Fell(21)62. 758(400), Nill(-)62.965(1),
Fell(19)62.982(300)

6328 | Felll(-163.188(250), CII(12.01)63.285(5), Fell1{40}63.308(200),

CI1{12.01)63.313(5)



Table 1 {Continued)

WOaEZ?;Z?h {dentifications

1063.70 | GrllI{17)63.63(10), Mnlll(-)63.745(20), CIII{1)63.83(500), Felll(4063.872(550)
6459 | Crill{17)64.32(300), Crill{17)64.43(300), Felll(-}64.671(70)
64.90 | PI(-}64.80(150), CrlIi{17)65.12(15)
65.94 | CI1(12)65.891(700), CI1(12)65.920(100), C11(12)66.133(500), Fell1(27)66.143(350)
66.48 | Mnlll(-)66.287(10), CrIV(-}66.36(50), CrllI{-)66.55(50), SilV(11)66.629(550)
6726 | Crlll{(-)67.16(200), Crl11{~)67.25(200), N1(-}67.308(8), MnllI(-)67.343(0),

N1{-)67.386(10) )
68.26 | Felll(27)68.190(300), Feiii! 1AR.299(200), Fell(19)68.356(600) A
68.52 | CrlIi{-)68.41{800), NI(-)68.477{13), N1(-)68.627(12), N1{~168.670(11)
69.04 | MnllH{-}68.980(450), Felll(27)69.019(300), Fell(20)69.038(300), N1(-}69.110(8},
N1(~)69.206(9)

69.52 | NI{-)69.374(7), Crlli{-)69.45(20), N1(~)69.46B(6)
7008 | NI(-)69.990{11}, Mniil{~}70.011{450), Felil(-}70.284(250)
7049 | Crlll(-70.55(30), CriV(-}70.65(30), Felll{26)70.556(200), Nill(-}70.590(10)
7096 | cui(171.05(1000)
7158 | Mnill(-)71.331(700), Fell(18)71.596(600), Felll(26)71.746(300), CIII(1)71.76(500)
72.16 | CrlIl{16)72.13(200}, Felll(-)72.217(250)
72.60 | Mnili{-)72.598(400), Mnill(-)72.727(50)
7318 | SIV(1}72.992(600), Mnli1{-)73.027(30)
73.82 | CrllI{16)73.74(200), Mnit1(~}73.789(800)
7432 | Mnlll(-)74.460(80)
75.04 | Felll{26)75.024(250), CI11{1)75.24(350) -
75.60 | Nill{- )75 551(3) _
7604 | Nill(-76.006(2), CrllI(16176.15¢ 200)
76.50 | Fell(52)76.556(40), Crlli{32176.74(200)
77.10 | SIII(8)77.136(800), Nill(-)77.163(4), CrIl)77. 29(10)' ”

77.56




Table 1 {Continued}

Woas;?;’:;?h tdentifications

1077.85 | Mnlll{~)77.920(250)
78.48 | Mnlli(-)78.572(20)
78.84 | Crlil(32)78.80(30)
7934 | Crli1(32)79.43(150)
80.19 | Crll1{32)80.21(20), MnllI(~)80.386(100}
80.88 | Nill(-)81.035(200)
81.23
B1.80 | BII(-}81.875(300), VIIL{-)81.98(0), BII{-}82.073(300)
82.28 | MnIll(-)82.300(800)
82.80 | Felll{-)82.838(250)
83.18 | Felll(-}83.176(150), Silt1(23)83.210(120}, Mnill{-)83.276(1)
83.98 | MnIIi(-}83.795(300), NII(1)83.990(400)
8456 | Mnlll-)84.485(450), NII(1)84.562(150), N11(1}84.580(750)
85.68 | Mnill{-)85.423(600), Nill(-}85.441(150), NIL(1)85.529(P), NI1(1)35.546(400),
' N11{1)85.701(1000), Mnli1{-}85.772(850)
86.56 | Nill(-)86.503(4), VII1(-}86.53(0), Mnlil(-)86.533(9D), Mnlli(-)86.688(400),

 Felll{-)86.748(300), Mnlli{-)86.751{400)

€726 | MmiC)87.368(50)
88.08 | Mnili(-188.185(650), Felll(-}88.224(70)
88.35 | Crlli(-188.28(10), Mnill(-)88.324(350)
88.94 | Felli(-}89.061(200) |
89.44 | Crili(-189.30(10), Mnlli(~}88.313(250); Felll{-}89.416(250)
8074 | Fell[(-189.671(250), Mnill(-189.715(50), Crili(-189.76(40)

190.26 - | Mnlli{-)90.126(250), Crli(-190.27(20)
91.31 | Mnlil{-)91.233(40), Nill{-)91.407(4)
91.73 | VII(-)91.53(6), Crlil{~}91.54(10), VIII(-)91.860(5), C1(14.05)91,937(100-A)
9220 | Mnlil{-)92.002(300), CrIV{-)92.23(10), CII{14.05)92.232(10-A),

C11{14.05)92.431{10-A)



Table 1 {Continued)

Observed

identifications
Wavelength

1092.66 Crlll{~)92.65(30), Cl1(14.05)92.726{200-A)

83.11 Sill1(42)92.916(P}, Silll{42)82.940(P), Silll(42)92.969(P), Silll{42)93.105(P),
Silll{42)83.133(P}, VIII{-)93.15(0}, Crlil(~}93.17(50), Silll{42)83.293(P)

84.04 Mniil{-}93.844(70)

94.42 CrIi1(-)94.38(200}, Crili{-)94.53(5)
94.96 Mnlil{-}94.773(750)

95.52 Felll(-)95.476(300)

95.96 Crill(31)95.96(50), Mnlli{-)86.033(750)

96.78 S11{3)96.57(200), Felll{-)96.606(200}, Feli{18)96.616(400), Fell(18)96.723({400),
Fell{18)96.886{(600), Crlll{-}26.90(30)

87.14 MnlIi{-}97.158(0), N1{~}97,237{21), Crill{-}97.25{100)
97.63 Crlil(-)97.45(30), Felll{-)97.649(70}

98.14 NI{-}97.995(8), CriV(-)98.06(10), NI(-}98.097(17), CrllI{-)98.21(100),
Felil{-)88.247(300), Feli(-)98.26(0), NI{~}98.261(17)

98.62 Crll{-)98.61(100}, NI{~}98.625(12), NI{-)98.759(5)

99.04 Crli1(23)98.86{100), Criil{-}98.95(50), N1(-)98.952(9), VIIi(-)98.96(75),
: NI1{-)99.042(8), Felil(-)99.061(150), Fell{18)99.117(500}, N1{-}89.150(13)

99.83 | Crlll{-}99.82(10), Mnlii(-)99.868(750), Fell{18}00.026(400)
1100.40 | NI(-)00.359(50), Ni(-)00.465(15), Fell{18)00.525(400)
01.06 | VIII-)00.87(5)

01.38 CrilI{31)01.26(50), NI{-)01.291(45), VIIi(-)01.42(25}, Cfl[I(23)01.43(300},
Fel1{18)01.538{400}

02.05 Crlil{31 )01.91.{150); Nill{-)01.956(5), Vlll(—102.19(5_)
02.37 S11(3)02.32(300), Fell{18;02.385(160)

0294 | FeII(‘l?}OZ.?ﬁBQO), Crill(23)02.88(300)

03.80 | R
04.28 . CrI[I(31)O4.44(150)
04.90 Fellf18)04.9?8(20)

05.21 VIil{-)05.17{25)



Table 1 (Continued)

Observed

Identifications
Wavelength n

1106.72 | Crll1{-}05.80(70)
06.18 | Fell{17)06.215(300), Fell{15)06.362(100)
06.79 |
07.55 | Mnlil{-)07.517(0), V11i{-)07.76{25)
0B.37 | Sill](5)08.368(280)
09.08 | Mnlii{-)09.073({300)
1002 | Silll{5)09.965(320)
1078 | VIVI5110.720(2), VIII(-110.82(25)
1116 | Mr'i(2)11,108(10), Feli{15)11.114(300), CrlV(~}11.17(10)
11.50 o |
12,06 | VIII{-)12.03(100), Fe!:(16)12.036(700)
12.33 | Mnlil{-}12.284{750)
13.22 | MnlIi{2)13.18(5), MnIlI{-}13.193(900) Sill1{5)13.228(360), Crili(30)13.26(100)
14,08
14.42 | Mnlii{-)14.530(1)
16.14 | Mnlli{-}15.147(90).
1680 | VIil{-)15.71(50)
16.23 | Mnlli(-)16.151(350)
16.67 | Nill{-)16.557{40)
17.08 | Crill{22)17.19(300)
1784 | CrllI30)17.88(20), VIL(-)17.78(5)
18,01 Mnuu-na.cjss(bf
1846 | Nill(-}18.404(20); NiTK(-)18.547(25), CrIII(30)18.55(200)
19.26 | MnllI{-)19.303(300), Nill{-)19.330(75), Crii1{30}18.40(5)
988 | ‘
20.42

© 2132 VIl{3)21.16(15), Nill{~)21.162(125); Crll1{-)21.35(30), MnilIi(-)21.413{1}



Table 1 {Continued)

mﬁ?ﬁ;‘rﬁh dentifications
1122.41 | Mnllli-)22.397{450), SIII(-}22.42(200), CrlI1(22)22.43(150}, SilV(3)22.486(550),
Fell1{1)22.526(600)

23.57 | Crili(-)23.37(30), VIII{3)23.55(50), Crill{~}23.58(150)

24.12 | Mnlll{-}24.109{400), Fell{14)24.134(400)

24.40 | SIN8)24.39(100), Crlil(30)24.43(5)

24.92 | VIII(-)24.76(5), Felll(1)24.883(600), P11(-124.945(10), S11(8)25.00(100)

25.65 | VII(3)25.70(200), Gril1(22)26.73(200)

26.77 | Fell(14)26.603(400), Felll{1)26.728(400), SIIL(-}26.85(100), Fell(12)26.850{400)

27.52 Sill{13.06)27.442{20-A), Nill(-}27.486{5), CrllI{-)27.71(150)

27.94 | VIV(-}27.836(20), Sill(13.06)27.907(40-A}, Fell1{1)28.050{550),
 Fell(14)28.074(500)

28.72 | Fell(194)28.530(200), MnlI1(-}28.577{120), V111{-}28.63(75), Eelll{1)28.723(450),
Crill(-)28.78(10), Mnlil{-)28.825(120), Crl11(-)28.88(30}, Fell(13)28.909(400)

29.20 * | Fell1{1)29.190(450)

30.01

3040 | Felli{1)30.404(300), Fell{12)30.428(500)

31.14 | SII8)31.05(200), VIII{-)31.05(60), Felll(1)31.194(450), VIV(-}31.256(20)

31.83 | Crlli{-)31.90(160), Felll(1)31.914(3)

32.44 |

32.96

33.75 | Fell(11)33.678(500), Nill(-}33.730{75), Crll1(-)33.91(50)

34.34 | VIII(-)34.16(50), NI(2)34.165(560), NI(2)34.415(550), Nili(-)34.533(150)

3496 | NI(2)34.980(780) e e |

35.50

36.40 | VII{~)36.54(0)

36.85 | Crill(-136.67(500), Mnlll(-}36.867(80), Crlil(-)36.91(10)

37.20 | CrlIl{-)37.08(20), Nili{-}37.081(100)

37.82




Table 1 {Continued}

Observed

entifications
Wavelength Ident

1138.10 Fell{48)38.039(100)
38.62 VII{-)38.32(16), Nill{-)38.547(10), Feil(11)38.642('500)

39.28 Cli{14.04)38.936(200-A}, NI1{~)39.14(1), CI1{14.04)39.332(300-A),
CI1(14.04)39.473(10-A)

39.84 VII11{-)39.67(25), VIII{-)39.85({75})

40.48 Mnlil(-)40.396(200), Nill{~)40.459(75), VII1{-)40.66{10}, Sill1{32)40.545(120}
41.38 NI{-141.19(1), VIi[l(-}41.20(5), Felli{-)41.272{200}

41.66 S_i[[l{32}4’!.580{140)f NI{-141.680(2), CII1(11.01)41,625(300), CII{11.01)41.657(30)

42.36 Sill1(32)42.282(120), Fell(10,11)42.334(500), VIII{-)42.34(10),
Felll{39)42.464(250)

43.24 Felll{39}42.955(300}, VIIl{-)43.18{15), Fell{10}43.235(500), N1(-}43.31(1},
' Nill{-)43.397(50)

43.60 Felil(39)43,545(70), Crlli(-)43. 63(150) NI{-}43. 646(15), NI{-)43.651(30),
Felll{39)43.671{200}

4436 | NI(-)44.16(2), Silll{32)44.306(160)
45.00 | Fell(10)44.946(700), Silil(32)44.959(120), Pil(-}45.01(1), Silll{41)45,122(150),
Silll{41)45.149{13), Silll{41)45.16(1), Silll{41)45,177(80), Sili[(41)45.19(10},
Silli{41)45.22(50)
4556 | MnIV(-)45.361(120), SillI(32)45.669(-), Mnil1(-}45.744(0)
46.51 MnIl1{-)46.335(30), Crlli{-}46.34(250)
46.80 | VIII(2)46.75(75), Feli(10)46.963(300)
4755 | Fell(10)47.413(500), Nill(~}47.633(1), NI(-}47.66(4)
48.22 | Sclii(-)48.241(30), Fell(10)48.295(600)
48.88 | Fell(155)48.693(160), N1(-}48.77{4), VIiI(-)49.08(25) -
49.60 | Mnlil{-}49.572{550)
 B0.00 | VIII(2)49.94(500), PI1(3)49.96(70) -
50.54 | Fell(10)50.689(400)
- 5103 | VIII{2)51.05(150), Fell{10}51.163(500). -
51,80

52.19 .1 01{6)52.151(2001, VIII{2)52.18(150), N1{~)52.30(4}



Table 1 (Continued)

\@S:‘?;th | dentifications
1152.92 | PII{3)52.81(10), Fell{10)52.882(400)

53.20 { VII(2)53.18(25), Fell(10)53.281(400)

53.62 | NI(-)53.53(4), Cril1(29)53.60(150)

54.05 | Fell(10)53.955(300), P11{3)53.99(120), CrllI(20)54.12(150), N1{-}54.19{3)
54.30 | VIII(2)54.23(250), Feli{10)54.401(400), Crili(29)54.43(10)

54.88 | VII{2)54.77(75), Silil(31)54.998(120), P11{3)55.00(40}

56530 | VII(2)55.11(75), Fell(157)55.273(40), SI11{~)54.34(200), Crl11{29)55.39(150)
56.08 | Silll(31)55.957(120)

56.44 | VII-)56.47(15), Fell{-)56.575(40)

57.06 | PII(3)56.95(50), AlIl{-)57.10(20), Nili(-}57.132(1)

57.30 | VIil(-}57.18(400)

58.06 | Silll{31)58.102(140), Alll(~)58.24(1)

58.94 | Nill{-)58.830(100), VIII(-)58.86(50), MnlII{-}59.022({150), P11(3)59.08(80)
5038 | N1(-)59.28(4), Fell(73)69.347(400), Nill{-159.510(150)

60.08 | Silfl{31)60.255(120)

60.94 | VII(-)60.77(300), Nill{~}60.776(2), NI{-)60.937(P)

61.56 | CrlII{-)61.43(500), Silll{31)61.579(160)

61.98 | Nill(~161.927(1), VIIH-}62.02(250)

62.66 | Sclll-}62.443(40), SHI(-162.52{100), Crlll(-)62.60(10), Nill(-)62.748(150),

V111{-)62.81(50)

6324 | VII(1)63.26(75) o

6362 | Nill(-163.645(50), Nill(-)63.729(8)

64.28 | NI(7)64.206(60), Nill{-)64.279(160), NI(7)64.325(95), Fell(-)64.48(1)
64.91 - N | a

65.28 | Fell{73)65.269(240)

65.95 | Nill(-}65.788(12), NI(-165.836(15), CIII(11.76)65.870(100}, SII(-)66.13(50)
66.38

CrllI{-}66.23(10), VII{{-)66.29(75). VIil{1)66.45(75), VIII(1}66.58(75)



Table 1 (Continued)

QObserved

Wavelength ldentificatians
1166.92 | VIII{-)66.86(0), Niil{-)67.030(25)
67.56 | N1(6)67.448(350)
68.20 | Nill{-)68.040(75), Ni{-)68.215(50), Crill(-)68.32(100), N1{-}68.334(200)
68.50 | NI{6)6B.417(60), NI{6)68.536(300)
69.22 | VIIL{1)69.11{75), Fell(-)69.19{0), Crlil{-}69.25(20), VIII(1)69.26(100)
7020 | Crill{~)70.10(30}. NI{-)70.157(10), Nill(-}70.169{20), N1{~}70.277(80)
7038 | NI(-)70.417{5)
7080 | NI(-}71.083(50)
7118 | Nill(-}71.117(16), VIII(1)71.27(20), Nill{-}71.281(100), N1(-}71.37{2)
7160 | NI(-)71.60(2), Fell{154}71.606(160)
7214 | NI-7201(20
7263 | NI(-)72.48(3), VIII{1)72.47(5), Silll{30)72.529(80), Mnlil{-}72.721(20)
7328 | Nili{-)73.121{1), CrII1{-)73.19(40), Nill{-}73.298(50), Crll1(-}73.34(50),
Nill{-}73.477(75)
74.00
7436 | Sili(30)74.369(100), Sill1{30)74.432(120)
7495 | MiLi{(-)74.810030), Crili(-174.82(150), 0111(4)74.933(&590) |
7556 | CII1(4)75.263(700), CI11{4)75.590{600}, FeIl(—)75.699(2C:l‘)‘, C1114)75.711(1000)
7590 | CI1i(4)75.987(700) |
76.48 | ClI1(4)76.370(800), N1(-}76.510(350), N1{-}76.630(180)
7154 . | Alll(-)77.43(40), MnH1{~)}77.484(6), NI{-}77.695(320)
78.04 | SillI(30)78.004(160}, Mnili(-)78.031{40)
7854 | Mnlll{-)78.510(2), CrIIL(-)78.65(30), Nill(-)78.571(30)
7894 | Crili(-)78.80(20), Crlil{-)78.98(10)
79.22 | ANI-)79.3401)
Crl11{-)79.68(30), Mnii1(7)79.85(20)

79.88

80.40




Table 1 (Continued)

QObserved

Wavelength }dentifications

118092 | CrI1I(-)80.81{60), CrllI(-)81.03(10), Nill{-}81.075(30)
81.69 | Crill{-)81.45(10), Nill{-}81.620(15), Crili{~)81.63(50)
82.20 | Silll{64)82.018(60), Nill{-182,168(75)

82.70 | Mnlli{-)82.825(350)

8356 | TilV(-)83.63(100)

83.86 | Fell(-)83.83(1), Mri11(7)83.860(25)

84.50 | Nill{-)84.512(20)

84.80 | Nill{~)84.980(3)

85.41
85.70
86,14 | MnII[{7}86.14{10), CrllI{-)86.24(20)

86.92 | VIll(-186.890(25), Nill{~)86.933(8), Nill{-}86.993(1), Nil{-}87.102(20)
8755 | Crill(-)87.36(200), Fell{-)87.41{0), Nill{-}87.608(15), CrilI{~}87.65(300)
88.16
89.04 | NI(-)88.871(14), Alll(-)88.180(5)

90.42 | Sill{5)90.416(100), Nill(-)90.442(1), N1(~)90,494(6)

91.90 | Mnlil{4)91.730(15), AllI(-191.812(50), NI{-)91.925(8), Fell(-192.02(2)
92.35 | Silll{40)92.228(P), Sill(40)92.258(P), Silil(40)92.293(P}, Nill(-)92.306(5)
9330 | Nill(-193.267(5), SilL(5193.289(200), CrlIl(-)83.47(70)

94.01 | Crlll(-)93.89(10), S1II(1)94.02(400)

9456 | SIII(1)94.40(300), CrllI(-194.44(30), VIV(-184.462(20), Si11(5)94.500(250)
95.44 | TiIV(-)95.25(100), Crlll(-}85.42(10), Feil(-195.48(1)

95.87 | Crlil{-196.04(30)

96.40 | Crill{15)96.32(50), Silll(40)96.436(P), SillI(40)96.470(P)

96.75 | VIII{-)96.63(0) |

97.39 | crini(15)97.37(200), Sitl{5)97.394(100)

58.40 | Siii[{40)98.297(P), CrliI(-)98.31(70), MnIil{~)98.483{30) -



Table 1 (Continued)

Observed

Identifications

Wavelength

1198.95 MnHI(-)98,994(400} -
99.58 N1{1)89.5649{1000)

1200.26 N1{1)00.224(950), Nill{-)00,307(1)
00.70 N1{1)00.711{700), Crll1}{-}00.21(50}, Sill{1)00.97(400}
01.62 Cril1{15)01.42(150), SIII(1)01.71(200}
02.26 S111(1)02.10(50}, VI1}{-)02.25(50), Crll1{15)02.45(100), Nill(-)02.452(8)
02,56 NilI{-)02.511(10)
02.90 Mnil1{-)02.807(0), VHI{-}02.87(5)
03,56 Cril1{~)03.58(120}
03.98 VIII{-}03.26(0), Crili(-)03.85{20), Nill{-)04.102(30)
04.36 Si1{-}04.30(500}, Crl11{7)04.46(50)
05.29 Nill{-}05.088(15), Crll1{-)05.15({10}, Niil{~)05.201(1}, Nill(-)05.266(20)
05.68 Nill(~)05.552(10), CrilI(15)05.78(100)
05.04 CrlI1{-)06.12(10), Nill{-)06.246(7)
06.37 Crlli(7)06.38(600), Mnill1{-)06.425(20), Silll{2)06.510(600)
06.79 Silll{11)06.533(600), Crlii{- )OG 70(30]
07.40 CrlII{7)07.36(40), Silll{22)07. 517(180}

— Weak Center of La .
24.20 Nill{-)24.033{75), Sill(8.02)24.252(20), NiII(-)Z@.ZGBH)
25.18 Sil1(8.02)24.972(10), Crlli{-)25.02{100), NI{-)25.027(21)}, Mnlil(~)25.133(350),
_ CrHI(-)25.27(150), CrllI{-)25.32(150), NI(-}25.374(20}
25.60 CrlII{14)25.65(300}
26.16 | Crlii{-)26.18(10)
26.86 S!I(7)26 70(100), Crll1(14)26.72 (200) SHHB.01 )26 81 4(50) SIIHB 02)26.887(20),
Sil1{8.01)26.986(40)

27.55 S11(7)27.45{100), Nill{~)27.491(5}, Sill{8.02)27.604(100} .
27.90 NI{-)27.793(8), Crlli({-)28.03({10}



Tabie 1 {Continuad)

W%?r:?;?tih tdentifications
1228.68 | Sill(8.01)28.437(10), Nill(-}28.581(0), Sill(8.01)28.617(25), Criil{14)28.65(300),

Sil1{8.01)28.746(150)

20.38 | Sill(8.01)20.388(200), Crlil{14)29.53(150)

30.08 | Nill(-}30.116(8), Mnll1{5)30.12(20)

3066 | Ni{-)30.535(7), Cril}{14)30.63(10), Nil1(~)30.782(40), Crli1{21)30.80{200)

31,18 | Nill{-)31.041{100), PII{-}31.18(50}

31.86 | Crlll{-}31.88(300)

3236 | VII(-132.49(50)

3322 | Crinn21)32.96(500), NI{-)33.24(2), Nili{-}33.250(150), Crlil{-}33.28(10),
$11(7)33.36(50)

33.56 | Nill(-}33.484(10), Nili(-)33.557(100), Fell{275)33.660(160)

3408 | CrllI(21)33.92(200), Nill{-}34.092(0), S11(7)34.14({300)

34.88 | Nill(-)35.069(6)

35.22 | Nill(-)35.112(20)

3550 | Nill{~}35.405(10), Silll{49)35.431(140), Tilll{-}35.461(2)

35.94 | Sili(-)35.920(10)

36.25 | CrllI{21)36.20{400), Fell{-)36.34(0}

37.14 | TilI(-137.028(4), Nili(~)37.049(10), Nill(-)37.247(1), Nill(-)37.260(1)

37.52 | Sill{-137.360(3)

38.52 | CrllI(21)38.51{400)

39.22 | Nill(-}38.061(25), Mnl11(5}39.24(50)

39.96 | Nili(-)39.832(60), Mgll(-)39.925(250)

40.40 Moll{-)40.395(200)

41.03 | Nill(-)40.877(50), Nill(-)41.188(1)

4135 | Nill(-141.233(2), CrliI(-141.32(20), Nill(-)41.320(10), Nill(-)41.548(3),
Nili{-)41.588(10)

42.00 | WNill(-}41.827(1), Crlii{-}42.08{10), NiIl(~)42.099(30)

42.32 | MnIV(-)42.246(900), VIV(-}42.48(3)




Table 1 {Continued)

\ﬂgs:?;eg?h Identifications

1242.92 NiTi(-)43.093({75)
43.24 N1(5}43.180{5650), NI{5)43,307(400), Nill{~)43.345(1), Crlli(-)43.43(20}
43.81 Nill{-}43.622(3), VIV{-)43.718(10), Nill{43.848(5), Crlii{-)43.97{40)
44.70 Nill{-)44.560(50}, Crlli(-}44.58{100), Nil{-}44.811(100), Mn1V(-}44.876(0)
45,28 Crllll(—-)45.09(50), Crll1{6)45.23(160)
45.85 Mnlli{-)45.673(750), Mnlll{-}45.975(700)
46.75 NiTl{-)46.598(150), Sill(8)46.738(100}, Cril1(-}46.83(100)
47.30 Nill{-)47.333(20), CIi1{9}47.383(600}
47.79 MnIV{-}47.726(850}, Crll1{6)47.86(200)
48.44 Nili{-)48.413(9}, Sill(8)48.426(150), Nill(-}48.467(10), Mgll{-)48.511(560}
49.15 Nill(-)49.101{100), Nili{-)49.213(8)}
49.46 NilI{-)49.369(3}), Mnlli{-)49.529(0)
49.83 P11(-)49.82(200), Mgll49.932(80)
50.23 SilI{13.06}50.089(100-A}, Crlil{-)50.33(20)
50.50 Sill(13.06)50.433(160-A), Nill{-}50.467{6), SIt(1)50.50{300), CrIlI{~)50.57(20),

Nill(-)50.685(4)
51.21 Sill{8)51.164(200), Niil(-)51.394(10), CrH1{6)51.42(150)
51.69 Nill{-)51.438(18)
52.14 Vil1{7)52.11(500}, MnlIl(~)52.289(30)
52.62 Crll1{8)52.61(500), MnlV52.736(460)
53.24 Nill{-)53.122(50)
53.82 - | SIi{1)53.79(500), CrllI{-}53.87(5}, VIII{7}54.01{400}
54.38 Nill{-)54.290(2), Nill{-}54.346(0), Nill(-)54.471{1)
54.98 AIII[&—)54.933(—), AlILI(-)54.969(-), Nill(-}54.978(7), Nill{-)55.034(8},
Mnli(-}55.078(10)

55.40 - | Mnlll{-)55.210(20), Allli{-)55.284(-), Nill(-}55.335(6), Fell{-)55.410(0)
55.90 Nill(-}56.029(5}
56.30

CrII.I(—)56.18(20),_ Nill(-)56.187 (6}



Table 1 {Continued}

Observed

Wavelength Identifications

1256.59 MnIV(-}56.457(40), Nill(-)56.458(0), CIII{11.53)56.47(100), CrlI1{20)56.73(80)
57.24 Nill{-)57.116(8), Fell{-)57.18(0), MnlV(-157.277(950)
57.70 VIII{7}57.50(75), Mnlll{-}57.885(0}
58.00 MnIV{-}58.131{750)
58.48 Nill{-)58.303(0), Crll1{6)58.56(200), Mnlll{-}58.65(30}
58.90 Alll{-}58.86(40), Crll11{20)59.02{400}
59.17 Feil{-)59.06(1)
59,62 811{1)59.53(500)
60.49 Sill(4160.421(300), Fell{8)60.542(400}
61.49 Crill(-)61.53{20)
62.16 Nill{-)61.975(10), Nill{-)62.239(8), Allll(-}62.248(-), Cril1{5)62.34(300)
53.04 Nill{-}62.979(2}, CrliI{13)63.06(50), V1il{-)63.20(150)
63.72 Crill{20)63.61(350), V1I(-)63.68(125)
64.33 Crlil(13)64.21{350), MniV(-)64.412(S00), P11{-}64.47(30)
64.77 Sil(4)64.737(1000), Crlli{-)164.75(10}
65.06 Sil1{4)65.001(100), Nill{-)65.157(14), Crll1{~)656,22(5)
66.23 NiII{-}66.065(1}, Crill{5)66.14{160), Fell(-)56.24{2)
66.55 Crl11{~)66.53(20), Nill(-}66.608(8), AIll{-)66,66(0), Fell(9)66.694{400)
67.12 PI1{-)67.06(5)
67.48 Fell(9)67.437(500), Nill(-)67.478{6)
68.08 Nill{-}68.007(8}, Crll1{5)68.01{250), CrI1I{13)68.15{20)
68.44 NEII(—)68.3$9(2)
£8.12 Niil{-)89.059{1), Mnlli{-}62.104{800), Criti{13)69.11(250)
69.93 Nill{-169.517(2), Feli(-)69.96{0), Niil{-)70.081(1)
71.20 VIV{-)71.153(2), Mgll(-}71.239(80), Fell(9)71.235(20), Feil(-}71.37(1)
71.68 CrliI{13}71.85(200)

72.12 Mgll{~)71.940(90}, NiIl{-}71.993{1), Fell(2)72.001{500), Nill{~}72,080(1}



Table 1 {Continued)

“% 3:?;:%1 identifications
1272.60 Fell(9)72.638(300), Mgll(-}72.721(80)
73.36 | Crill(6)73.31(150), Mgll{-}73.423{110), Nill{-}73.488(2), VIV(-)73.529({10)
74.24 | Nill{-)74.180(2), Nill{-)74.270(100), Sill{~)74.300(3)
75.10 | NII{-)75.038(300), Fell(9)75.154(300)
75.37 NI1(-)75.251(P), NII(-)75.275(P), CrllI(-)75.34(150)
75.76 Nill{~}75.640(10), Siil{-}75.662(5), VII|{~)75.78(75}, Fell(8)75.801(400)
76.13 MnlII{-}76.092(700), N1I{-}76.201(200), NII(~)76.225(P)
76,84 | CrilI(-}76.76(200), Nili(-)76.800{100}, Nm(-ﬁs.asgm'
77.29 Crll1{-)77.23(30), Nill(-)}77.243(20), Nill{-)77.344(1)
77.65 Nill{-)77.617(1), MniV{-)77.628(100), Fel}{9)77.667{10), Nill{~)77.725{2)
78.30
79.13
7955 | Nill{-)79.400(1)
79.98 | Crlll(12)79.91(200)
80.37 | Silll{63)80.354(120)
80.88 | Nill{-181.056(1}
81.92 Nill{-)81.723(12}, Nill(-}81.834(50), CrllI{-)81.98{200)
82.48 | Tilll{2)82.484(125)
83.07 Cril1{13)83.12(50)
83.56 Nill(-)83.399(12), MnlI1{2)83.581(500), Nill{-)83.731(3) |
84.19 | MnlI1(9)84.058(30), Cril1(12)84.09(200), VUI(5)84.27(150), PII(~}84.31 (51 |
Nili{-)84.327(25)
85.00
86.50
85.80 | CrlIl{-}85.90(10} o . c
86.34 | Tilll(2)86.228(90), .Nin('-)as.ass(ﬁo;, Tili1{2)86.365(700), Nill{-}86.396(3)

87.34

VIII{5)87.19(80), Nill(~)87.329(15), VIII(5)87.34(75)



* Table 1 {Continued)

Ohserved

Wavelength Identifications
1288.06 | VIiI(5)87.87(500)

8842 | VIil(5)88.63(100)

8936 | Nill{-)89.208(3), Tilll(2)89.299(500), Nill(-)89.354(7), Nill(-)88.369(11},

| VII(4189.42(400), Nill(-)88.513(2)

90.15 | PIi(-)90.13(1), Fell(88)90.204(300)

90.88 | VIN-190.77(300), Fell(-190.78(0), Nill{-)90.908(4), Cril}{37)90.93(200)

9124 | CrllI(37)91.25(20), Nill(-]91.261(10), VIII{-)91.40(15)

91.66 | CrilI(37)91.53(250), VIII{5)81.59(5), Fell(87)91,504(300), Nill{-)91.614(10),
Mnill(8)91.618(300), Tilll(2)91.622(450), Mnil1{9)81.714{60C), VII{5)91.76(25),
CriI1{37)91.77(250)

9206 | Nill(~}92.033(2)

9229 | Nill-192.224(2)

9272 | VIIN6)92.79(250)

9318 | Nill{-}93.232(5), Tilll(2)93.228(400} .

9365 | Nill{-}93.533(6). Fell(88)93.543(10), Crlil(-)93.57(100), Mnli1(9)83.661(200)

94.24 | o |

9464 | Nilll-194.500(10), Silll(4194.543(340), P11(-)94.64(160), Tilll{1,2)94.698(600},

© 1 VII(-)94.82(50)

95.42

96.02 | Tilll{1)95.883(400), CrIll(-)96.01(40), Fell(86)96.088(400)

96.43 | CIII(12.07)96.33(200)

9673 | Silll(4196.726(280)

97.02 | Nill(-)96.950(13), Nill(-)97.087(2)

97.43 | Nill(-)97.417(3)

97.98 | VII-197.94(50), MniV/(- 197 947(0)

'98.86 | Fell(87)98.815(40), SillI{4198.891(300),  SillI(4198.960(360), Till1(1)98.970(800)

99.21 | VIN(-199.07(50), VIII{-}99.25(50)

99.58 | Criil{-}99.56(40) |




Table 1 (Contimued)

V@SZ‘?;Z% dentifications
1300.08 | Feli(86)99.984(10) ;

00.60 | Silli{54)00.703(F) ‘

01.11 Sill1{4)01.146(280)

01.76 | P1I{2)01.87(200)

02.15 | 01{2)02.169(1000), Nill{-)02.246(10)

02.74 | Nill{-)02.603(1), Crill(-)02.85(5)

03.30 | WNill{-}03.170(2), Nill{-)03.237(0), Nili({0)03.283(5), Sill1{4)03.320{320),
- | ©rlil-)03.47(40)

03.90

04.39 | Sill(3)04,372, PI1(2)04.47(200), Nil}(-)04.555(1)

04.87 | PII{2)04.68(150), O1{2)04.858(600)

05,35 | Nill(-)05.169(25), Nilll{~)05.344{100}, VIV{~}05.420{40), P11{2)05.48(350)

05.79 | Sill{13.04)05.590{50-A) ' | |

06.03 | OI(2)06.029(200}, VIII{-)06.21(50)

06.76 | Nill{-}06.621{6), Mgll(-}06.714{110)

07.30 | Nill{-)07.146(10), Crll1(-)07.24{100), Fell{-)07.24{0), Nili{-}07.276(50),

Crlii(-)07.47(10) i

07.67 | Crill(-}07.64{80)

08.28 | CrIIN(-)08.27(150), Mgl (-108.281(120)

08.78 | CIII{11.44)08.70(200), Nill(~}08.714(8), Nil1(10)08.869(16)

109.28 | Sill(3)09.277(200), Cri11(28)09.34({200) “

09.49 Mgll(-)09.443(140), Sil1{13.04)09.468(20), VIV(-109,502(10}

08.75 | Sill{13.04)09.77(2), P11(2)09.87{250) o

10.62 Nili(-)10.457(18), N1{13)10:540(200), PI1{2)10.70(600} -

1128 | Nilt-)11.152(1), Sitl{-)11.265(2)

11,79

12.64 | SillI{10}12.580(260), VIV(-}12.717(20)



Table 1 {Continued)

Observed

Wavelength identifications

1313.39 | VII1(6)13.35(400), Nill{-}13.403(7)
13.88 | Nili{-)13.903(2)
14,23
1464 | Nill{-)14.771(12)
16.14 | €rll1(33)15.00(100), Nill{-}15.265(70)
15,40 | NI{-)15.44(3), Cril1{28)15.44(20), Nili{-)15.558(3)
1691 | CriV(-)15.86(125), MnIll(-}16.091(80)
16.22 | Crili{-}16.16(200), N1{-}16.291(2)
16.52 | Crlli{28)16.40(200), Fell{-)16.48(1), Nill{-}16.502(4)
17.21 | Nill{-}17.045(6), Nill{-}17.122(10), Nitl{10}17.220(500), V111{6}17.27{300)
17.63 | Nill{~}17.531(15), VIV(~}17.566(5)
18,08 | Nili{(-)18,017(100)
18.73 | NI{-)18.822(5)
19,08 | NI{12)18.998(150), N1{12)19.005(80)
19.68 NE(12)19.669(80), N1{12)19.676(250), CrlV(-)19.68(150}
20.25
20.73 NiII(-}20.779(0), CrIV{-}20.85(40)
21.08
21.42 | Nill{-)21.432(3) _
2170 | CrilI(28)21.65(30), Nill(-121.704(2), VIV(-)21.719(10), Nilti{-)21.804(10)
22.00 | VIV{-)21.917(10), Mnil1{~}22.186{40)
22.59 |
22.97 | Critl(28}22.83(100), Nili{-}22.825(2), Nill{-}23.107(1}
2348 | Nill(-)23.417(25) | |
23.92 | Cli(11)23.862(30), CII(11)23.906(300), CIi{11)23.851{450), CI!(11)23.996(30}
24.27 - | Fell(-)124.25(0) o | -



Table 1 {Continued)

W%S:?;thih ldentifications
132463 | Nill(-)24.475(25)

24.87 | NilV(-)24.859{100)

25.01 | CrlV{-)25.03(200}, Nill{-)25.105(1)

25.42 | Nill(-)25.359(100), PII(-)25.51(70)

2576 | Fell(-)25.61(2), Nill(-)25.691{4), CrlV(-)25.86(50)

26.15 | Nill{-)26.292(7)

26,54 | Nill(-126.548(11), N1{11)26.564(10), NI{11)26.571(50), Nill{-)26.623(12)

26.80 | VIV{-)26.666(5), VIV(-126.807(5)

2720 | Feli{=)27.10(0), CrllI(-)27.17(10), Nill{-)27.187(3), Nill(-}27.319{20}

27.59 | TillI(4)27.592(550), SillI(53)27.703(P), Nill(-)27.730(8), Nill(-)27.765(50),
Crlll{-)27.79(100} |

2810 | NI(11)27.917(25), NI{11)27.924(15), Nilll{-128.084(75), SII1{-}28.12(50)

2850 | CrlIi(~)28.37(10), NilV{-128.470(70), Sil}{-)28.62{60), MnIV(-}28.564(0)

28.80 | Crill(-)28.78({10}, Silll(48)28.806(P), Nill(-)28.847(3), Nill{-)28.964(25)

29.11 | VIII9)29.05(25), CII1(11.59)20.187(P), VIV(-)29.288(10), Cril1(-129.29(20)

29.64 | | R

2096 | Tilli(-)20.837(40), Nill{-129.857(13), NiiV{(-)29.885(10), VIV(-}2. 968(10),
Fell(~)30.05(1)

3038 | VIV(-)30.355(10}

3094 | Nilll(-)30.787(2)

31.31 | Nillt-)31.264(9), VIII{-)31.30(100)

51.66 | Crlll(-)31.66(50), VIV{-}31.665(0)

32.26 |

3260 | CrlV(-)32.44(250), VIV(-132.459(3), MniV(-}32.680(20), Nifi{-}32. 706(1),
Nill(-)32.766(6) . |

3294 | Nill{-}32.808(7)

3325 | Nill{-)33.171(3)

3372 | MnIvi-133.561(10)




" Table 1 {Continued)

Observed

Wavelength ldentifications

1334.37 | Nill{-)34.287(12), VIV(-)34.483{-), C11{1)34.532(800)
34.85 | P111{1)34.87(650)
35.30 | VIll{9)35.12(500), Nill(-}35.203(400)
35.59 Cl1{1)35.663(100}
35.84 | Cli(1)35.708(1000), Nili(-)35.779(18)
36.20 | MniV(-)36,123(450), Nill(-)36.201{2)
36.76 NilV(-)38.790(70)
37.35 | Plil{~)37.50{70)
37.75 PIIL(-)37.71(150), NilV(-)37.737(100), Nill{-)37.958(15)
38.18 | Crlv(-)38.20(10}
38.50 | Nili{~)38.402(1)
"38.80° | NilV(-)38.786(70) _
30.18 | NilV(-}39.071(740), Nill{-)}38.221(3), VIV(-)39.335(5)
39,64 | Nill{-)39.487(3), Tilil(-)39.691(170}
40.07 | Nill(-)40.007(15), Fell(-)40.22(0)
10.44 | Nill{-)40.374(20)
40.76 | MnIV{-)40.617{250)
41.00 | Criil{-}41.17(10)

41.40 Niil(-)41.226(0), Nifll(-)41.421(10), MniV{-}41.461{300), Silll{39)41.465(160),
Silll{39)41.496(P)

42.32 NiTll{-)42.148(50), Crlli{-}42.24(40}, Niil{-)42.242(20), SlllI(BQMZ 351(P},
Sil11{39)42.392(140), Sili1(39)42.432(P)

42.64
43.32. Nilt(-)43.338(200), Sill1i33143.388(120}
4363 S11i{-}43.63(50), Nill{-}43.644(10), Nili{-}43.574(P), Nill(-)}43.642(2)

43.89 Pill{-)43.8(70-A)

44.30 Nill{-144.196(2), Mi11{-)44.334(1}, P111{1)44.343(1000), V1V{-)44.493(0)



Table 1 {Continued)

W%S:?;:'I\Z?h Identifications
134472 | Nilli-)44.814(50), P111(1)44.900(650)

4542 | NIN-45.313(100), NII(-}45.340(P), Crill{-)45.46(70)

45.88 | NilV(-)45.71B(760), Nill{-}45.882(50), MnIV(-)46.014(0), NilV{-}46.083(740}

4640 | Nill(-)46.334(1), NIL(-}46.413(P), NI1{-}46.441(10), MnlI1(-)46.58(100}

46.90 Mnlll{-146.854{60), MnlV(-}46.865(0), Sill(7}46.873(100}, PII1{-)47.00{200-A),
VIV(-}47.030(1), Mnl1i(-)47.087(0)

4731 | Felli-)47.20(1)

47.96

4850 | Nill{-)48.333(30), CrlV(-}48.44(20), PII1{-}48.45(10-A), Sill(7)48.543(100)

4926 | PItI(-}49.11{200-A)

49.56 | Nill(-)49.594(0), Fell(-)49.60(0}

50.13 | Sill(7)50.057(150), AlI{-)50.18({150), NilV(-)50.215(650), Nill(-}50.256(5),
Nitl(-150.321(10)

50.60 | Sil1(7)50.520(20), $ill(7150.658(20}

§1.30 | Nilll(-)51.256(30}, Nill(-)51.287(10)

51.66 Criv{-151.63{40}

652.68 | Mnill{-)52.509(30), Sill(7)52.635(100)

53.44 | Nilli{-)53.512(20), Nill(-)53.606(8)

53.85 | Sill(7)53.718(100), Nill{-)53.821(15)

5426 | Crlli(-}54.16(10)

5492 | Crlll(-)54.75(50), Fefl(~]64.87(0), PIll(-}54.95(10)

5544 | MnIV(-155.441(250), Oi{1)55.598(100)

55.95 | Mnill{-}55.959(20), NilV{(-}56.078(650) d

§6.356 | Grili(-)56.25(10), Nill{-}58.318(5), MnIV(-)56.436(0), Nill(~}56.469(20}

6718 | NilV(-)57.003(760), Nifl(-)57.132(11), Crll1(36J67.20(150), Nili(-}57.371(5)

5766 | Crill-}57.69(20)

57.87 | Nilll{-}67.802(50), Crli1(36157.85(5), VII}{-)57.90(40)

58.80 | Crill(-)53.65(37), Crili{-)58.75(20), Mnlll{-~}58.958(40)



Table 1 {Continued)

Observed

Wavelength ldentifications

1359.09 Nill(-}58.992(15)
60.29 Fell{-160.17 (0}, Silll{68)60.360(20), Crlll(-)60.40(60)
60.67 Cril1{-)60.56(20), Mni11{8)60.718{1000)
60.92 Fel1{111)60.870{100), Nil{(-160.956(14), Crill(-160.87{10}, Mni11{-161.032{10)
61.42 Mnlll{-}61.26(1), Cril1{-)61.30(200), Fell{-)61.372(85), Silll(46)61.687{160)
62.08 Niil{-)61.885(50). MnIV({-}61.996(0)
62.40 Sil11(38)62.366(100), BII{1162.460(800), VIIiI{4)62.51(50}
62.80 Fell(152)62.771(400), Nilll{-)62.783(3), Crlli{-)62.85(50), Nill(-}62.926{20)

63.40 NilV(-)63.258(560), Nitl{~-)63.421(3), Silil{38)63.459(140), Sill1{38)63.504(P),
Nill{-)63.540(2)

63.93 Crll1{-)63.73(20}, Nilk(-}63.861(1), Nill{-164.067(25)

64.42 Crlli{-)64.26(50), Fell{-164.38(0), CrIV(-)}64.49(10}, Nill{-164.505(20),
Fell{103)64.575({240)

64.84 Mnlll(8)64.645(5), Nill(-164,793(2), Tilll(-)65.021(6)

65.30 Mnll1{8)65.192(800), Si1ll(38)65.253(160), Crlil{36)65.29(200), Silil(38)65.292(P),
Silli{38)65.337(P)

65.74 Magll(-}65.544(140), Niil{-}65.760{4), CrIl1{32}65.94(70)
66.58 Mnill{-}66.46(4), Crlll{-}66.63(120), Fell(-)86.720(85}

§7.22 Sill1(46)67.049(140), Nill{-167.067(20), Crll1{-)67.13(40}, Mgll{-}67.257(150),
CriV(-}67.39(150), Nill{-)67.394(1}

68.06 Fell{~)68.098(50), Ni[l(—)GB..‘l71(10}, Mnl{8)68.20{20), Crlll(36}68.23{203
68.49 VIIH{-)68.31{100), Tilll{-}68.442(25), Fell(-)68,57(1)

69.32 Mgll(-369.423(180), MnI11{8)69.430(400), Silil{46)69.437(100) o

69.65 Mnll1(-)69.535(700), CrlV(-)69.58(20), Niil{-)69.651(20), VI11{4)69.70{100)
70.12 Nill(8)70.136(500), Criil{-)70.20(20), VIil{4}70.26(100)

70.59 PII1{-)70.38{10-A), Nill(-)70.549(25), Crill{-)70.74(20}

71.26 Fell(-)71.024(500), AllI{-171.240(5)

71.65 Mnil1{8)71.647(300), Silil{67)71.662(60), NitV{-)71.679(680), Nill{-}71.733(1)



Tabie 1 {Continued)

Observed

Wavelength Identitications

137226 | Crll{-)72.27(60), Feli(-)72.29(1), VIII{-)72.43(10)
73.16 | Silll(67)73.030(100), VIIH(-)73.34(5) .
7372 | Fell(-)173.717(120), Nill{-}73.746(2)
7410 | Niil(9)74.075(150)
7484 | Niil{-}74.660{10), Pil1{-)74.78{100-A), Crli1{-}74.91{10)
75.20 | Silll(67)75.083(2), Fell{-}75,172(200)
75.76 | CriV(-)75.56(200), Silll(67)75.688(40), Nill{-)75.822(50)
7633 | Nilll{-}76.183(15)
76,88 | Criit{-}76.90{10)
77.11 | Nill(-}77.001(10), Silll(67)77.082(60), VIIi(-)77.15({125)
77.37 | Silll{67)77.238(40)
78.15 | VIll(-)77.99(100), BII(-)78.18(1)
78.92
70.48 | Fell(-)79.466(40), Nill(-)79.586(50), Fell(-}79.61(0)
79.74 | Alli(-)79.670(600), P111(7)79.873(500)
80.71 | Nill{-}80.793(20}
8123 | PIII(7)81.11(1000), Fell(152)81.250(200), Nill(8)81.295(200), Nill{~181.423(6)
8176 | PIII(7)81.633(800), Crll{-)81.67(30), Nill(-)81.694(4)
82.36 | Crlll(-)32.19{100), NilV(-)82.448(380), VII1(~}82.45(100)
82.75 | Nill{-)82.695(2), Fell{-)82.71(0), Felll{-)82.857(70)
83.43 | CrlV(-)83.24(10), Fell{-}83.578(20)
83.77 | Crll1(35)83.79(250), Nill{-)83.966(0) -
8426 | AllIi{-)84.132(800), Nill(-)84.327(12)
84.78

85.38 Nill{-}85.216(6), VHI(-)B5.34(15)

85.92 | Nill{~}86:063(1)



Table 1 (Continued)

Waersz?;;?h \dentifications
1386.35 Fell(-186.47(0)

87.14 Fell(-}87.22(4)

87.52 VILI{-)87.40(15)

87.96 Nill{-}87.851(5), Fell{-}87.87(0), Nilll(-)87.870(3), Silll{37)87.948(25),
Sili1(37)87.979(10), Silli{37)87.994(8), Sill1{37)88.011(50), Sit11{37)88.062(8),
Sill§{37)88.098(1), Crili{-)88.13(40)

88.23 Crill(-)88.24(20) |

88.70 Nilll{-}88.629(5), Nill{-)88.796(1)

89.27 Nilii(-)89.149(1)

89.86 Crlil{-)89.73(150), Nilll{-}89.735(20), VII1{8)88.79(200})

90.32

90.84 S111{-)90.67(50), Crll11{-}90.77(40), V1V(-)81.105(20}

91,38 Crl11{35)21.26(20)

92.01 Fell(~)92.14(3)

92.66 Fell(-192.32(4), Crl1{-)92.83(10)

93.32 Crl11{-)93.22(10), Nill{-)93.330(100), Fell{-)93.49(1)

93.84 | SilV(1)93.755(1000}, Nill{-193.867(12), Crli1(-)93.98(10), Felll{-}94.024(70)

94.65 | VIII(-194.46(5), Crili{-194.58{70} o

95.20 VIV(-)95.001(60), Felll{-)95.213{200}, Felll(-)95.382{20)

95.75 Felll(-)95.760(150), CrlV(-)95.83(30)

96.28 Crl11{-)96.26(10), Crll1(-)96.42(100)

96.66 CrIiII-}96.63(30), Nifl{-196.695(10), Nill(-196.790(14)

97.02 Crll1{-)96.96(30)

97.41 Crll{-)97.40(30), Nill{-)97.480!2), Fell(350)27.572(10)

97.82 V1i1{8)97.62(60), Crill{-}97.69(10}, Niil(-)97.858(2), Crll1{-)97.90(30},
Nitl(-)98.009(3)

08.52 Fen(-)gs.éam', VII1(8)98.47(75), Nill{-]98.612{40)

98.92

Nill(-}98.758(16}, Nill{8)99.026(80), Crlil{-)99.05{100)



Table 1 {(Continued)

Qbserved

Wavelength Identifications

1399.62 Crl11{~}89.42(10), CrIV{-)99.50(10), Sill1{73)99.615(P)
1400.03 Crlll(-}00.02(5)
00.30 Crl11{35)00.34(150}, VIV(-)00.416(5)
00.72 CrilH{~}00.62{10), Niti{~}00.644(30), Cril1{-}00.72{10)
0126 | Nilll(-}01.214(15), VIII(-)01.38(10) |
01.80 Fell{-)01.772{4), CrIv(-)01.81{30)
02.19 Crili(-)02.07{30)
02.52 Ni11{-)02.379{20), Crlil{-)02.62(40)
03.08 Crlil{-)02.99(10}, Nili{-}03.113{15), Feli(-)03.246(1)
03.85 Sil1(13.03)03.783(5), Crll}(-)03.92(30)
04.24 Si11{13.03)04.170(1) |
04,55 Sil1{13.03)04.478(6), Crlli(-)04.50{10)
04.78
05.28 VIII{-)05.14{5}, MnlIi{-}05.244(40), Nilt[(-}05,279(10), Crll1(-)05.37(30)
05.70 Fell{-)05.604{2), Crll1{-)05.72(20), vn[‘(-)os.74<5}, Fen(-)os.w?m
06.09 Nilll(-)06.250(50)
06.34 Crill{-)06.31{40)
06.72 | VIII{-)06.52(50}
06.98 CrlI1{-)06.90{100), Mnil1{~}06.957(0)
07.33 Crll1(-}07.22{10)
07.52 Felll(~}07.46(0)
07.74 Crli1{~)07.89{40)
08.60 Fell(- 08.478(80),. VIV(-~108.639(8), Cri1l{-)08. 71{50}
09.08 Nill[{~)09.000(15), Sit1(13.02)09.073(10), Crili(-)0g. 10{10) Fell{-)09. 277(1)
0952 | Nill{-)09.612(15)

10.12 'S|II(13 02}09 90(2), Nllll( 108. 974(5) VIV( }10 018(8) Crili{- }10 03(20},
Nilll{-)10.126(10), Sil1{13.02)10.219(20}, Nill{-}10.219(4}




Table 1 {Continued)

Observed

ficati
Wavelength tdentifications

1410.56 Nilll{-)10.446{3}, Nill1{-)10.642(5)
11.13 Nill(-}11.071(100)
11.64 Nilv{-)11.461(780), Fell{-}11.47(1), Cril{(-)11.63{10)

12.12 NE{10)11.932(150), NI(10)11.938{30), NI{10)11.949(300}, Cr1V{-112.24(30},
Nill1{-}12.304(50)

12.85 VIV(-)12.686(20), Fell(47)12.834(70), Nitl{-)12.868(30)
13.41 NiltH{-)13.211{5), Crill{-}13.32(10), Mnlil{-)13.387(0)
13.68 Nili{-)13.678{10}, Fell{-)13.699(70), CrHlI(-}13.77(40)
14.02
14.36 Nill{-}14,299(15), Nilil/-)14.389(20}, VIV{-}114.409(50)

14.82 Crlll(-)14.62(50), Cril[(-}14.79(10), VIV(-)14.842(20), Fell{-)14.89(1},
Nilfl{-)14.916{15)

15.22 Crlll{-}15.25(50)

15.73 Nili{-115.728(20), Feil(-}15.75(1), Crll1{-}15.81{10), Nilll(-}15.908(5)

16.65 Fell{~)16.62(0), Nill{-}16.660(0}, Feil{-)16.73{0}

17.01 Nilll{-}16.956(75), Sili{18.06}16.972{10-A), Nill{-)17.007(1Q), CrI1l{-)117.13(70)

17.66 Nilll{-}17.387(2}, Nill{-117.653{1), Cri11(-)17.67{10), Nill{-)17.689{10},
VIIH-)17.71(B0)

17.88 Fell{-)17.727(30), Fell(143)17.744(400), Sil((18.06)17.781{5-A},
Nilll{-)17.841(10)

18.20 Sil1{18.06)18.110(0-A}, Nilll{-}18.292(5)

18.48 Nilv{-)18.501(150), VIV(-)18.533(30}

18.92 Feli{-)18.855(10), VIV(-}18.921(10}

18.48 Fell{-}19.31(0}, Nilil{-}19.382(10), VIV(-}19.680(80)

19.94 Tilll{-}20.036(300)

20,57 Tilk{-)20.440(280), Nilll{-}20.448(75), Nill{-)20.674(5)

21.02 Nill{-}20.843(18), Fell(-)20.911(30), Nilil(-)21.082(10), Criil{-}21.20(50)

21.69 Tilli{-)21.631(280), Tilll{-)21.767(250)



Table 1 (Continued)

V@‘;;?;Z‘t’h Identifications
1421.92 Crll{-)21.80(10}, Nill{-)21.913(1)
22.38 Tilll(~)22.405(650), Cril}(-)22.47(40), Fell(-)22.53(0})
22.94
23.21 Nill{-)23.212{16}
23.49 VIV(-)23.420(10}
23.70 Nilt}(~)23.722(10), Nill{-}23.786(11}
24.11 Fell(47}24.047(50), Till}{-)24.140(300), VIV(-)24.197(0}, Fell{~}24.31(0)
24,70 Nilll{-}24.511{100), CrIV(-)24.62{100), Fell(47}24.716{70), Sil}l(62)24.775(40),
Nill(-)24.890(3)
25.16 Nil1{-)25.025{10), Mnl11{22)26.05(2}, CriiI1{-}25.30({10)




Table 2
The Spectrum of § Dra: 2000A to 3000A

Wgs:f;eg?h Identifications
2000.1 Felll{81)00.228(9), Fell{122)00.368(30)
013 Felll(55)01.258(4)
01.9 | Crill(49)01.94(25)
03.4 | Felll(55)03.491(8)
04.8
055 | CrlI{17)05.50(4)
06.4 Felll{56)06.262(3)
07.1 Fell(187)07.013(12), Fel}(83)07.452(15)
08.0 | Fell(83)07.711(12), Felll{55)07.841(6)
09.3 | CIII{11.71)09.327(2)
10.9 Fell{122)10.688(25)
12.7 | Felll{86)12.677{4)
13.6 Feil(83)13.268{15), Crl1t({53})13.79(20)
145 | Crll1(53}14.68(20)
15.6 Fell1{83)15.500(20} _
16.8 | Sill{15.03)16.654(3), Fetl(83)17.090(15)
18.1 CIi(18)17.94(1)
18.7 Fell(94)18.772(25)
20.4 | OI1(-)20.44(2), Fell(83)20.739(25)
21.3 | ON(-)21.45(1)
22.1 All1{-)22,14(2)
23.5
25.2
259 | Mgl(2)25.824(15)
26.9 | MnIl1{11)26.861{20)




Table 2 (Continued)

Observed

Wavelength ldentifications

2027.9 Fell(186)27.778(5)
282 | Mnlll{-)27.964(500)
20.2 Fell(93)29.182(8)
30.7
31.9
327 Fell{94)32.407(25)
343 | Mnili(11)34.424(100)
35.3
369 | Felll{60)36.845(2
38.8 | Mnlli{11)38.874({100)

39.5 | Felll{134)39.507(6), Crl11(69)39.63(50)
403 | Felli(71)40.407(3), Fell(93)40.687(25)
411
42.2
43.1
437 | Felll{71)44.034(3)

445 | Felll{71)44.302(4), Mnl{1{11)44.486(300), Felll{60144.970{4)
45.7 o
46.5
475 | Crill(69)47.23(80)

48.7 | Mnlli{-)48.840{400)

499 | MnilI(11)49.597(500), Sill}{57)49.913(2)
50.7 Felll(6050.739(7), Fell(93)51.028(25)
522 | CI1(35)52.16(2)

52.9

§4.7 | Crll{27)54.75(10)



Table 2 {Continued)

Observed

ifications
Wavelength Identificati

2055.6 Crii(1}55.89{200), Felll(105)55.855(6}
56.8 Felll(78)57.058(6)
57.5
58.3 Fell1{100)58.560(8}, Sill{9.01)58.646(50)
59.0 Sil1{9.01)59.014(50}
59.9 Felll(78)59.677(7)
61.7 Crli{1)61.54(175), Felll{48)61,552{10), Felll(78}61.751(9)
62.8
63.8 Fell(92)63.672(25)
65.9 Crl1(52)65.89(10), Fell{109)}66.005(15)
66.7 Nili{15)66.41(5), Crli{52)66.66(2), Crl1{52166.75(3}
8.1 Fell(137)67.917(20}, Felll{48)68.243(12)
68.9 Mn111(10)68.965(1000), Crlt1(38}68.00(20}
70.1 Fell{273)69.952(10), Fell{273)70.330(8)
71.9 Fell{107)71.821(10), Sill{9)72.016(200)
72,7 Sil1(8)72.701(200)
735 Crili{38)73.36(15)
74.4 Fell{91)74.195(8)
76.3 SillT(80)75.04(2)
75.9 Fel1{107)75.683(5}
' 76.9 N11{14.07)76.944{4), Crl1{38)76.96(30}
77.8 Fell(136)77.607(12), Felll(105)77.755(4), Felll(91)78.164(8) -
78.8 Nill{16)78.76(3}, Felil({48)78.989(14)
80.5 | Feli(92)80.246(20), Nill{16)80.84(5)
81.6 Al1(3)81.5(2)

82.7



Table 2 (Continued)

Wgefj:r":‘fh |dentifications

2084.1 | Felll{67)84.349(10)
84.8 | Felll(67)84.515(3), Nilll42)84.87(5), Felll(77)84.968(5)
858 | Felll(105)86.128(4)
874 | Felll(77)87.132(8), Fell{108)87.527(25)
88.7 | Felll(67)88.625(5) -
90.1 | Felll{124)90.053(7), Fell1{67)90.139(12), Mnil1(10)90.169{300),

Fel11(59)90.240(6)

915 | Felli{77)91.312(7), Cli(28)91.63(2}
933 | Felll(129)92.945(6), Cl1(28)93.13(1), Felll(77)93.504(4), Fell(200193,683(35)
945 | NIl(16.06)94.183(3)
95.0 | Mnll1{10)94.712(500), Fell1{105)95.327(3)
96.1 | NII{16.06)96.192(4), Felil(58)96.430(6)
97.3 | Felll(67)97.480{15), Fel{80,120)97.512(25), Felll(66)97.672(12)
99.6 | Fel11{122)99.332(6), Mnlli{10)99.908(500)

21010 | Felil(129)00.961(8), Fell(250)00.963(5)
02.0
03.0 | TilV(2)03.08(10), CrilI{41)03.22(20), Cail{9)03.239(2), Crifi(41}03.32(20)
04.1 | Felll(66)03.799(12)
050 [ Crili{41)04.85(20), Felli{146)05.020(5)
06.0 | Mniil{10)05.982(10}
06.8
07.7 | Fell(250)07.555(10), Crll1{41)07.68(20), Mnil1{10)07.811(5), Mnli1{10}07.853(15)
08.0 | Felll{105)08.676(5), Fell(227)08.942(25), Fell{227,250)09.097(10)
09.7 | Feli{227)n 612(25)
105 | Fell(290)10.240(25), Crit{16)10.37(5), Cril(26)10.68(4), Fell{108)10.724(15)
1.1 | cri126)10.92(8), Crl1{26)10.98({10), Cri1{26)11.26(4)

C122 | eni18)12.16010) '



Table 2 (Continued)

V\g SZ?;Z?h {dentifications

21134 Nill{60}13.51(12)
14.9 Crll}{41)14.87(100)
16.1
16.8 Felll{58)16.588(7), Fell{213)16.950(25)
176 Crlil{41)17.53(100), Fell{-)17.633(25)
18.7 Felll(58)18.415(5), Felll(58)18.567(6}, Crill(70)18.65{20}
12.8
20.6 Crll1(41)20.35{25), Fell1(58)20.767(4)
214 Crli{79)21.26(30), Crlil{70)21.69({30)
22.2 Crill{61)22.44(40)
233 CrllI{61)23.63(801, Felll{104)23.59(8)
24.0
246
25.8 Crlil{41)25.62(15)
27.3 Crll{25)27.26(7), Cril{25)27.53(8)
28.1 Felll(290)27.967(10), YII1{5)27.99(100)
29.2 Nifl(31)29.14(3}, Crl11{41)29.23(5}
30.3 NI1{25}30.179({5), Crli{14,24,79)30.22{50}, Fell{80)30.259(15)
31.8 Call(3)31.506(2), Crll1{61)31.95(20)
33.0 Crl1{24)32.93(40}, Crll(24)33.03(30)
'34.8 Crll(23)34.52(100), Cril{23)34.62({75), Feill(98}34.861{9)
36.9
38.2 | Fell{135)38.103(20)
38.7 Nil1{13)38.60(10), NII(0.01}39.007{4)
39.7 Crl1{14)39.33(7}, CrlI{14)39.54(10), Fell{5)39.676(25)
40.7 Crl1(14}40.50(20), Fell(212140.612(1)



Table 2 {Continued)
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21427 | NIN0.01)42.775(8)
44.1 CrlI1{40)44.15(80), Felll(58)44.282(8)
45.2 :
45.9 | Fell(6)46.058(10), Felll(59)46.062(8)
46.7
47.4 | Crlil{40)47.16(50), CrilI{48)47.56(50), Fell{213)47.719(15)
48.1 Fell1(58)47.904(7)
489 | Crill(70)48.65(50), Crill{40)48.85(40)
49.7 | Crlli{52)49.48(50)
50.7 Fell(135)50.618(20), Fell(248)50,762(10), Fell(106)51.085(25)
52.3 Fell(106)52.373(12), Fell(151)52.488(25)
54.1 Fell(6)53.874(1)
54.9 Cril1(48)54.62(30), CIi{39)54.70(0)
55.6 Fell{213)55.839(12)
56.3 | Cril{133)56.22(20), CI1{39156.28(1)
575 | Crill{52)57.17(100), Silll{95)57.280(2), Felll(65)57.287(3)
58.6 Felll(145)58.472(12}
596 | Crlll{40)59.73(20) |
61.1 Fell{213,227)61.161(15), Felll{70}61.270(10), Fell(227,370)61.313(20)
620 | Fell(80)62.023(20}, FellI{140)62.283(5)
638 | Crili{48)63.86(50)
4.9 Fell(213,370)64.558(25), CrlI{133)64.67(7)
656 | Nill(13)65.55(40), F211(185)65.565(10)
66.8 | Felll(70)66.952(12)
875 | Fell(119)67.401(12)
68.2 | Crlll48)68.23(30)



Table 2 {Continued)
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21605 | Fell(370)69.431(10), Mnlll{-)69.657(1000), Felll(140)69.709(5)

712 | Felll(70171.045(12), CrI1(36)71.06(40), CrII(36)71.18(30)

71.9 | Fell(372)71.550(1), Fell(372)72.056(1)

73.0 | Fell(372)72.679(8), Fell(134)72.989(15), Fell(248)73.220(20)

762 | Fell(135)74.849(8), Nill{13)75.16(25), Fell{90)75.445(25)

765 | Fell(370176.826(20), Mnlll(-)76.859(300}

77.3 | Fell(106)77.025(10), Nill(40)77.08(6), Nill(40)77.36(6)

78.0

79.6 | Felll(75)79.258(6), NilI(40)79.36(6), Nill(12)79.46(3), Cr11{221)79.72(2)

81.6 | Fell(370)81.407(5), Felll(122)81.407(4), CrilI{61)81.41(15), Cri}(221181.54(4)

82.4

83.9 | CrilI{55,64)83.71(50), Fell(247)83.803(10), Felll{55)83.980(6),
Felll(122)84.114(4)

85.1 | Mnlll(-)84.849(800), CrlII(51,6885.01{100), Mnlli{-)85.103(600)

85.7 | Nill{140)85.51(12), Fell(271)85.622(8), Felll(65)85.654(5)

869 | Felll(-)86.876(6)

87.9 | Fell(89)87.678(10), Fell(135)87.868(15), Nill(12)88.05(6)

89.0 | CII{29)88.72(1), Crll(221)89.24(3)

89.7 | CII(29)86.62(1), Felli(122)90.075(3)

90.5 | Crll{132)90.52(2), Crlil{51)90.76(100}

912 | Cril(209)90.92(5), Nill(29)90.97(2}, Crli{221)91.08(2), Felll{65)91.215(8),
YII1{5)91.22(200), Cr11{47)91.24(40)

82.1 | Fell(357191.935(10"

93.8 '

945 | Alll-)94.251(1)

953 | FellI(123)95.081(5), Felli(123)95.532(6)

95.9 | Crli(132)95.78(4), Felll(74)95.866(5)




T-ble 2 (Continued)

Obsearved
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2198.1 | Cri1(51)97.89(100)
99.3 | Cri1(13)99.09(1), Crll(132)99.23(2)
22008 | YHI{5)00.80(50)
015 | Nill{13)01.41(ze,, Cri1(6G,68)01.46(15), Fell(367)01.595(5)
027 | Felll(7402.458(8)
037 | Feli{406)03.420(1), N1I(18.08)03.633(3), CrI1(13)03.89(8)
052 | Crll(247)05.34(2)
063 | NII{15)06.088(6), Fell{367)05.153(8), YIII{4}06.22(30), Feli{134)05.582(2)
08.2 | Fell{367)08.419(30)
09.0 | CrilI{58)08.70(60), Felll{110)08.85(10), Fell(366)09.049(20)
106 | Nili(13}10.38(20)
116 | Crili(58)11.46(10", Crli(20)11.85(20), MnIlI(-)11.942(400}
12.9
135 | Cril(21113.66{10), Fell(168)13.679(20)
15.2 | Cril(247)15.08(20), Fell(368115.094(10), MnilI{16}15.211(800), Cril(12)15.30(5)
165 | Nill{12)16.479(100)
17.2 | Feli(168)17.048(0), VIII(12)17.40(30), Crlii{-)17.51(40)
183 | Fell(367)18.289(30), VIII{12)18.35(30), CrlI{208)18.36(6)
19.2

20.2 Feli{168}19.889{20), Cril{21)20.01{2), Fell{118}20.388{25}, Nill(Z8)20.40(10},
Fell{371)20.4583{6}, MnIlI(16)20.538(900)

]
I
=]

Fell{168)22.446{t), Fell(362)22.679(1)

[
[#%]
an

Fell{168)23.481(1}, Feli(368)23.866(2}
247 N;11{29)24.50(2), Cril(173,209)24.87{1}, Nill{12)24.88(20)
26.7 Cr.1{12)26.47(7), Cril1{39)26.72{200) |

274 Fell(188)27.407(0), Fell(362)27.469(4), MnHI{16)27.491{1000],
Fell{168)27.597(0)




Table 2 {Continued)

Qbserved

Wavelength Identifications
2228.0 Felil(69)27.848(7), Crl1{(20)27.88(10), Cri1(20)28.18(8), Cril{20)28.26(12)
28.7 FeIl(366)2B.7B1(30). Crii{270)28.82(5)
29.8 Nill{51)28.85(3)
31.3 CrIi(78)31.02(12), CrIi{283)31.456(15), Fell{368)31.512(10}
31.9 Felll{139)31.670(4), Crll1{45)31.81{100}
33.1 Felli(122)33.172(4)
33.8 Felil{128)33.654(6), CrllI{45)33.81(100), Fell{118)33.917(1)
35.7 Felll{69,139)35.699(6), Felll(139)35.208(10), Cril1{39)35.81(200})
3741
38.2 MnIIi(16)38.061(20), Fell1{138)38.155(10)
398.3 Fell{365}39.047(25), Crll{20)39.24(8}, CrI1{20)39.51(4), Fell(334)39.638(tr)
40.2
415 Fell(365)41.426(20}, CrlI(78)41.47(3), Felll(109}41.54(12), Crl1(50)41.69(15),
Crl1{78)41.80(30)
42.5 CIL(44)42.10(1)
43.2 Crll{77)43.28{40), Felll{64)43.405{8), Feli{118)43.678(tr)
442 Crll1{39)44.10{150), Fell{365}44.216(8)
45.6 Fell(360)45.505(45), Felll(128)45.776(4)
47.2 Nill(30)47.24(6)
43.0 Fell{365)47.692(35), Crli(48}47.91(18), Crll{49)48.30(50}
48.4 Fell(365)49.063(30), Fell(5,365)49.181(25), Crli(49)49.32(2}, CrlI{49)48.78(30)
50.1 CrlI{35)49.91(8), Crii{49)49.98(20), Fell(4)50.171(0) | |
51.0 Fell{4)60.937(1)
51.7 | Crill(39)51.45(80), FeH(S).SLSEG(DL FeII(365)51.831(BD),.CrIII(3Q)51;95(30)
53.0 Fell{4)53.119(1)
54.0 NilI{12)53.856(20}, Fell{366154.066(8), Fell(5)54.401(0)
55.2 CrIII.(45)55.44( 15)




Table 2 {Continued)
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22569 | CII(43)55.68(1), Fell(365)55.691(50;, Fell{(133)55.759(1), Crll(43,77)56.01(50)

56.7 | Crll(49)56.38(12), Cril{49)56.56(2), CIi(43)56.79(0), Fell(365)66.897{10)
579 | Fell{365)57.788(25), Crll1{39)57.92(50), Cril(76)57.96(50)
58.7 | Crll(63)58.59(30)
60.0 | Fell(4)60.078(1), Fell{5)60.228(1)
609 | Felll(64)60.547(7), Fell{4)60.853(1)
61.7 | Felll(111)61.502(12), Cril(39)61.64(40)
63.1 | Fell(246163.224(1)
645 | Nill(12)64.456(30), Fell(246)64.589(1)
652 | Nill(39)R5.36(2)
66.1 | Fell(5)65.991(0)
67.1 Felll{133)67.42(10)
67.8 | Fell{4)67.584{1), Cli(34)67.77(0)
689 | Fell{5)€8.562(0), Fell(5)68.844(0)
70.5 | CII(38)70.20{2), Nil(12)70.209{40)
72.5
732 | Crll(67)73.30{100)
739 | Felll{153)74.00(8)
75.0 | Nill{38)74.75(8), Crll1{67)75.43(80)
757 | Nill(39)75.70(7)
766 | CrliI(50)76.38(100), Fell(315)76.378(tr), Nill(51)76.45(5), Felll(73176.870(8)
775 | Crlll{67)77.47(80), Felll{127)77.820(8)
786 | Fell[(127)78.432(6), NiTI(22)78.771(30)
802 | Fell(4)79.918(2)
81.0 | Pii(6)81.003(10)

21.9




Table 2 {Continued)
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22829
83.8 Fell{132)83.931(1)
86.0 Crl1{48)86.27(8)
87.2 Nil1{22)87.082(20)
88.7 _
90.4 Felll{153)90.126(5), NII(20.02)90.259(3), Crl11{50}90.66(80)
915 NiI{16.02)81.652(4)}, Felll{156)21.850(6)
92,5 NI1(20.02)92.652(3), Fell{315)92.770(0}
93.6 NI1{20.02}83.318(4}, Fell{184}93.765(1)
94.4 Crli(191)94.46(8), Fell{184)94.603(1}
96.8 NilI{21)96.563(30}, Fell(167)96.662(0), Fell(133)96,768{0), CIii(8)96.870(16)
98.6 Fell(133)98.225(1), Nill{21)98.269(30}, Nill(39)98.50(6)

2300.0 NilI{27)99.65{8), CriI{319}00.08{8}, Nill(27}00.10{15)
01.0 Silll{76}00.930(8), Nill{39}01.01(4}
01.9
02.7 Felll{152)02.808(8), NilI{11)02.98({60), Felll{138)03.012(7}
03.6 Fell({167)03.348(1), Feli(415)03.840(0)
05.0 Mnl1{2}05.001(8)
06.0 |
07.7 Crii{131,318)07.56(10), Nill{38)07.72(8)
a8.9 NiII{50)08.52(12)
1086
111 Fell{245)11.224(1)
11.8 Fell{105)12.028(1}), NII(35)12.13(0}, M..1{27)12.23(4)
12,7 NiIl{68}12.91{20)
14.0 Fell{184)13.962(0)



Table 2 {Continued}
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2315.1 Cril{19)14.71(40), Cril{19)14.81{8}, Fell{382)15.314(tr)
16.0 Felll{-)16.70(10), Nill{11)16.034(80)
1785 Fell(183)17.377(0)
18.5 Feli]183)18.343(1), Nill(38)18.48(12), CrlI(208)18.49(2), Feli(132;15.534(1),

Crl1{149)18.77{10)
20,0 Nill{37)19.73{12), NI1{16)19.941(4}, Cril{19)20.08(30}), Cril{128)20.29(5)
216 NII{16)21.650(4), Fell{183)21.687(1}, Felll{132)21.71(10)
22,5 Fell{183)22.326(1)
23.2
243 Felli{156)24.359(8)
25.3 NII(16)25.16(0), Fell{183)25.206(1}, Fell(288)25.577{1}
26.3 Nill{11)26.44(15), Cril{129)26.61(3)
278 YII(1})27.30{20), Fell{3)27.321(7}, Crlii{62}27.67(20)
29.1
30.2 Felllt72)29.905(9}, Cril(128)30.03(10}, VIII{11)30.37{100}
315 Fell{35)31.308(7), Felll{72)31.38(P}, VHI(11)31.67(75}
325 Cril{172)32.39(3), Fell(414)32.5G3(1tr), Fell(3)32.798(8)
33.1 Cril1{44)33.09(25)
343 Crll{47)34.17(8), CrlI{47)34.24(7), Crl1(47)34.37(8), SHI(0.01)34.404(30),
Crli{47)34.41(2), Cr11{47)34.45(5}, Cri[{47}34.58(10), Sill{0.01}34.606(30)

35.6
36.5 Cril{129)36.42(3}, Nil[(27)36.59(5), Nill(50)36.70{1%), Felli{121}38.768{10)
379 Fel1{3)38.005(8)
38.6 Fell{105)39.408(2), Felll{151)38.913(5}
40.7 Fell{166)40.459(2), Crii1{~)40.51(60}, Fell{166)40.939(1})
417 Fell{314)41.953(1)
42.2 Critl{44)42.46(18)



Table 2 {Continued) e
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2343.6 | Nill(37)43.489(12), Fell(3)43.495(8), Nifl{58)43.53(4), Fell(35)43.955(6)

444 | sill{0.01}44.203(10), Fell{3)44.278(8), Crl{203)44.54(20)

45.5 | Cril(34)45.25(15), Nill(5B)45.26(30), Fell(165)45.327(5), Crll(34)45.35(25),
NilI{11)45.44(15)

468 | MnllI{15)46.899(10), Fell(379)46.926(tr), Felil(72)46.961(3}

47.7 | Fell(36)48.118(8)

48.4 | Fell{3)48.300(8)

50.6 | MnllI(15)50.507(80}, Nill(19)50.84(8)

52.1 | Cri{{293)51.96(4), Fell(379)52.315(2)

53.1 | Sill(35)53.09(20), Cril{10)53.29(3)

53.8 | Fell(379)53.682(1), Crli(10)54.05(3)

55.0 | Cril{10)54.64(3), Mnll1(16)54.659(50), Fell(35)54.884(5), Crii{203}55.10(3),
Fell(165)55.218(3)

5.6 | Fell(379)55.351(3), Crll(293)55.62(3)

56.3 | Sill{35)56.295(100), Nill{22)56.41(25)

56.9 | Cril{208)56.58(4), NII{49)56.90(0}, Crll{46)56.96(5), Fell{333,379)57.005(3)

57.7 | Sill{35)57.97(50)

58.7 | VIIi(15)58.70(180), Crli(148)58.82(5)

505 | Fell(3,165,379)69.111(8), TilV{-)59.51(5), Fell(165)59.594(3)

60.4 | Fell(35)59.999(8), CrI1{208)60.14(10), Sill{36)60.20(10), Felll(121)60.28(P),
Fell (36)60.287(8)

61.7 | Feli(270)61.371(0), Fell(165,379)61.728(3), CrlI{z20)61.79(3), Cril{111)62.00(1),
Fell(35)62.014(6)

62.6 | CrlI(111)62.26(2)

63.8 | Fell(165)63.641(1}, Crli{111)63.85(3), Fell(270)63.811(3), Fell(379)63.855(4).
Crl1{10)64.02(10)

65.0 | Fell(3)64.826(8), Cril{111)65.15(4), Nilll(23)65.172(10), Crl1{111,203)85.26(20)

657 | MnIlI{15)65.401(80), Fell-165.771(2), Nilll(23)65.972(8), Fell (287)66.040(0),

Sill(18.01)66.063(5)



Table 2 {Continued)
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2366.7 Nill{36)66.56{10}, Fell(35)66.5691(£}, Crll(34)66.75(5), Crl1(34)66.34(38),
Fell(2,165)66.864(1)

67.5 YII(1)67.25(200), Nili(11}67.395(20)
68.3 Fell{36)68.593(7)

69.3 NiII(36)69.23(6), Fell(182)69.232(1)
700 Fell{379)69.860(5)

70.6 Fell(36)70.494(5)

7.7
72.7 Crll{127)72.63(2), Fell{333)72.631(3}, Fell{148)72.777{0}

73.8 Fell{2)73.733(8), Mnil1{14)73.840(20), Felll(115)73.204(5}

75.1 Tilll{10}75.02(8}, Feli{-}75.180, Fell{36)78.192{7), Ni}{21}75.426(30)
76.3 Cril(1471}76.40(5), Fell(379)76.435(5}

77.2 Nill(28l77;31(10)

77.9
79.3 Fell{182)79.003(2), Fell(211)79.155(2}, Fell(36)79.275{7)

81.0 Fell(3}80.757(7)

82.1 Cril{44181.97(2), Fell{2)82.034(5), Crli{44)82.20(5), Feli{35}82.356(2}
83.1 Fell{117)82.902(3), Fell{2)83.060{4), Fell{36}83.242(7)

84.5 Fell{36)84.386(7)

85.2 Fel1{35)84.999(3)

86.6 Fell{396}86.387(2), N1i{18.06)86.78(1}

872.7 Fell(286)87.424(2), Nill{19)87.77(25}

88.9 ~ Fell{2)88.629(9), Mnlil{14}89.023(300}

90.1 Fell{244)89.870(1), Fell(304)90.311(0)

91.3 Nill1{23)91.106{15), Fell(35)91.475(4)}

81.9 Nill{36}92.10(6)

92.6 Nill{36)92.58(10), Cril{259)92.80(4)



Table 2 {Continued}
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2394.3 Crit(146)93.99(50), Fell{303)94.172(0), Nill(20)94.518(50)

95.0 Nil1{36)94.843(12), Fell(116}94.892(3)

95.8 Fell{2)95.416(7), Fell{2)85.627(8)

96.7 Crl1{147196.48(10), Fell{211}96.714(3)

97.8 Crli(43)87.75(40)

98.5 Crll{43)98.28(1), Crli(43)98.51(15}, Nili{49)98.62(2}, Fell{402)98.664(2)

995 Fell(2,36)98.237(8), Fell(396)92.499(1), Fell{303)99.636(0), VI11{10)99.67(75),
Cr11(235}98.67{30)

2400.2 Crli{170)00.24(15), Fell(181){D.274(2), Fell(244)00.338(4)

01.6 Fell{402)01.301(2}, CIi{16)01.761(5)

02.6 Cril(44)02.31(2), CII(16)02.402(16), Fell(377)02.450(8), Fell{36102.597(3},
Crl1(44)02,73(3), Nilll{26)02.877(20}

04.7 Fell(2)04.430{7), Crl1{335)04.72(2), Fell{2)04.882{9), Cril{170)04.92(8)

05.8 Fel1(402)05.688(2), Cr11{282)05.72(1}, Nilll{23)05.937(50), Fell{373)06.018(tr},
Feli{131)06.086(1)

089 Fell(2)06.660(9), Nill(36)06.59(8), Fell(302)06.982(3), VIII(10)07.17(80}

07.8 Fell(396)07.765(0), Fell{116)07.940(2), Cril{335)08.02(3}, Mnl11{14)08.056 (80}

08.5 Fell{402)08.653(2)

09.8 Feli(150)09.377(1), Fell{377)09.535(0), Fell{224)09.708(1}, Crll{170)09.96(5)

10.8 Cril(170}10.43(3), Fell{2)10.521(3), Nill{18}10.74(30), Crl1{235}10.75(2),
Crii{170)11.01{15), Fell{2}11.062(9)

i2.4 Nill{11)12.25(5)

13.4 Fell{2)13.308{9), Cril(170}13.64(15}, CrllI{53)13.65(30)

14.1 VIIH10)13.88(40), T}ilII(9)13.97(15), Fell(164)14.080(1)

14.9 YIIi{1)14.68(100), Fell{(18%)15.058(3)

15.6 Fell(130)15.776{0)

16.4 Niil(20}16.134{50), Crll(235)16.40(40), Fell(396)16.457(2)

18.0 Feil(244)17.859(6)



Tabtle 2 {Continued)
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2418.7 Fell({396}18.440(2), Felll{47)18.568(7), Fell(364)}18.702(1}

19.8 Fell{364)19.485(0), Crl1l(43}19.87(16), Fell{180)19.892(1}, Felli396}18.898(1),
Crii{43}20.11(25)

20.9

22.0 Fell{116)21.898(0}, Cril{168)21.90(3})

228 Fell{301)22.688(4), Cril{162)22.93(2), Fell{115)22.932(1)

236 Mnlil{14)23.490(20), Fell{388)23.500(tr), Mnlll{14)23.697(100), Fell{313)23.8618(1}

243 Fell{180)24.141(8), Fell(148)24.380(3), Fell(180,301)24.585(3)

26.0 Fell{224}25.677(3), Fell{130)25.804{2}

27.3 Fell(114)27.197(1)

28.1 Fell{114)28.079{0), Fell(301)28.286(4), Cril{246)28.29(2), Fell{300)28.367(&i

28.7 Sif1{34)28.45(10), Fell(301)28.795(3}, Fell{375}28.970(6)

29.3 Fell(375)28.970(6), Fell{301)29.034(3), Fell(385)29.148(15), Fell’*48)29.382(3),
Fell(180)29.497(2)

30.1 Crll1(59)29.75(30), Fell(-}29.849(2), Fell{180)30.073{7}, Fell{301)30.184{2)

30.8 Fell{375)30.876(10), Fell{375}31.236(3)

52.8 Fell{321)32.701{1), Fell(321)32.867(7), CII(52)32.90{0), Fell{384)33.050(1)

33.7 Fell{164)33.495(4), NilI{19)33.57{10), Fell(38033.571(1), Feli{375)34.062{5)

349 Fell{301)34.645(3), Fell(321)34.733(7), Cil(51)34.81(1}, Felli375124. 822{5}
Fell(180}34.942(7), Fell(383)34.988(25F)

36.6 Fell{360)36.413(0), Fell{384}36.615{20), Fell{375)36.987(10)

37.3 Feli{375)37.100(5), Felli210)37.157(3), Fell{313)37.256(3}

38.0 Fell(375)37.632(20), Nili(19)37.892(20), Felli(4713B.174(8)

39.6 Fell{209)39.301(8), Fell(375)39.860(8)

405 Fell(300)40.416(4)

1.1 VFeI[{3,95}41._13_3(_2_) o

04 I

148

Feli(375)44.274(10), Feli{148)44,515(8)



Table 2 {Continued)
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2446.1 Fell(300)45.787(4), Fell{300146.103(4), Cril1{328)46.11(10}, Fell{375}46.405(25)

47.7 Fell(299)47.320(3), Felll{(143)47.374(7), Fell{299)47.560(1), Fell{320)47.7563(6),
Cril(306)47.76(3}

48.8 Fell(222)48,731(1)

50,1 Crll(190)49,95(25), Fell(300)49.961(4), Fell{-}50,027(3), Fell(375)50.134(5),
Fell({300)50.196(4), CrlI{(180)50.37(20)

51.3 Fell{34)51.106{2), Fell{209)51.208(3), Fell{114,300)51.364(1)

53.1 Feli({300}52,916(1}, Fell(386}53.166(2)

53.9 Fell{(375)53.747(15}, Fell{163)53.794(3), Crl1{328)53.90(1), Fell(375)53.935(25},
Fell{401)53.973(2), Crl1(74)54.06{15), Fell{222}54.158(2)

545 CrlI{74)54.47(30), Fell(320)54.574(G}

55.9 Fell{395)55.721(2), Fell{(384)55.852(10}

B8.7 Fell(320)56.641(2), Fell(209)56.816(2), CrIII{43)56.83(50}, Cril(310)56.94(8)

57.7 Crll(281)57.69(2), Fell(298)57.785(0)

59.0 Fell{209)58.782(8), Fell{299)58,964(5), Crii1{43)58.98(30),
Fell({163,312)59.097(2), Fell{382}59.296{0)

60.5 Fell{401)60.171(1), Crli{168)60.42(30), Feli(395)60.453(5), Si11(17)60.50(5},
Crli{-)60.56{10), Fel1{353)60.644(2), Cril{310)60.77(15)

61.4 NI1{23)61.270(6), Fell{209)61.282(8), Feli(163)61.667(2}

62.1 Fell(209)61.855(8), Crll{245)61.93(5}, Fell{395)62.325{1), Crl1(168)62.35(15)

629 Crll(168)62.82(1}, Fell{208)63.280(6)

64,0 Fell{129,162)63.726(2), Fell(385)63.900(5), Fell(208)64.007(7),
Cril{168)64.31(4)

66.2 Fell(208)64.903(7), Crl1{168)64.94(8), Fell(148)85.194(7)

66.8 Fell(179)66.670(7), Fell(179)66.811(7)

68.5 Fell(145,163)68.292(4), Feli(113)68.561(1), Crli(188)68.67{1)

69.7 Fell(162)69.373(1), CrlI(310)69.40(20}, Fell{299)69.512(6}, Fell(382}69.712(8),
Fell(358)69.823(2), CrII(308)69.95(10)

70.8 Fell{208)70.406(4)}, Fell(179)70.661{7}, Fell{223)70.752(4}, Cr11(92}70.81(8),

CrI1{309}70.87(12)



Table 2 {Continued)

Observed

Wavelength Identifications
2471.8 Fell{162)71.674(0), Fell{162}72.075(2)
73.0 CrlI1{43)72.88(100), Fell{400)73.037(1), Nill{18)73.13(18), Fell(148)73.314(6)
74.8 Fell(208)74.762(6), Crli{-)74.90(20)
75.5 All1(12)75.260(4), Fell(395)75,648(3), Crii{92)75.69{30)
76.2 Fell(163)76.264(3), AIll{-)76.30(4), Fell(386)76.437{0)
77.2 Crii{145)76.90(20), Cril(-)77.00(12}, Fell{162}77.342(4), Fell{113)77.487{1}
78.4 Fell{224)78.116(3), Fell{148)78.206(2), Fel1{161)72.448(2), Fei[{”ﬁ?’QﬁB.SBB(!'}}
79.4 Fell{358)79.225(1), Fell(208)79.276(0}, Fell{382)74.385(3}, Crli{-}78.27(20},
Crlll(43)79.77(100}
81.1 Feli(243)81.044(3), Cril{145)81.09(4}
817 Silll{89)81.608(3), Fell{112,331)81,576(2), P1I{5)81.8984(3}
82.4 Fell{161)82.117(8), Fell(368)82.320(3), Crl1{92}82.48, Fe}l{207)82.654(8}
83.0 Fell{400)82.869(1), Crll1{43)83.06{100)
84.1 CrIl{75]183.79(40), PII{5)84.152(8}, Feil{243)84.243{5}, Ni{l{E1}84.32(10}
84,7 Fell(400)84.442(3), Fell(243)84,553(1), Fell(34}85.076(0}
85.4 Alli(-)85.35(1), Cril{308)85.41{15), Fell(382)85.495{0)
86.5 Crll{92)86.29(3G/, Fell(208)86.343(7}, Crll(212)86.66({20)
537.4 Fell(386)87.356(5)
88.4 NII(20)88.120¢{2), CrIi1{56)88.26{60), Crli{-}88.30(12}, Fall(-}8B.335(2),
Cril{93)88.34(12) .
89.2 Crii{92)82.28{50}, Crll{-)89.46(15), Fell{161)89.435!7)
80.1 Fell{207)89.826(8), CrIl{219)90.07(20), Nil{20)20.281{4)
91.1 Fell{179)90.856(6), N1I{34)91.21(3), Fell{207)81.392(6)
925 Fell(243)92.341{4), CrlI{234)92.62(40), Cril{234)52.86(30)
93.3 CrlI(-193.08(15), NI1{20)93.16(2), Fell{161,207)93.174(2), Fell{161)93.269(12},
' Cri1l{93)93.28(25}
94.3 Fell{161)94.111(2), Crli{-)894.26(10)
95.8 Fell(-)95.860(5}, P11(5196.003(7)




Table 2 {Centinued)
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2496.7 Crl1{145)96.44(10}, NII{34)96.52(P), Crll{-)96.60(15), Crll{336)86.81{40},

NII{2G}856.83(5), N11{34)86.97(4)

97.8 Fell{128,242)97.709(3), Nill(18)97.80(6), Fell(175,207)87.817(7),
Crli(298)97.87(10}

99.0 Fell{161)98.897(1%;, S111{17)99.08(6}

2500.5 Crl1i(66)00.27{40), NI11(33)00.672(4)

01,2 Fell(357)00.919(5), PI1{5}00.922(7), Sill{1B)00.928(3}, Fell{400)01.351{0),
Crl1(73)01.48(25)

02.1 Sifl(18)01.870(6}, Crll{-)02.16(12), Fell(207}02.388(7)

03.5 Fell{206}03.323(7}, Crl11{298)03.41(2), Fell(161,175)03.560(5}, CrI!{201)03.62(3)

04.0 Fell(285)03.870(7), NII(33)04.188(4)

04.9 CrIlI(-)04.72(40), NII(33}04,776(P), NII{33)04.993{P), Crii1{66)05.04{10},
72[1(33)05.217(2)

08.3 Fell(207)06.081(7), Cril{41}06.11(8}, CrlII{-}06.41(80), Fell{128)06.425(2}

a7.1 Crll{167106.76(5), Fell(175)06.797(2), Crll{41)08.93(4), Fell{207)07.014(2)

08.9 CrlI(-109.10{12}, Fell{242)09.117{4}, CII{14}09.121(10)

0.9 Fell{363}09.875(1), NII{33)09.902(P}, Fell{400}10.121{1), CrlI{200)10.24(20}

109 NilI(18)10.871(30), Crll(81)11.22(20)

1.9 CII(14)11,734(5}, Fell(161)11.759(10}, Fell{175}11.910(2}, Cii{14)12.055(12),
Crll(167)12.22(8)

12.6 Crl1{199)12.38(10), Fell{343)12.513(5}), Fell(129)12.727(tr), Felll(93)12.802(2)

13.5 Fell{207)13.372(1), Cril{308)13.66(50}

14.7 Fell{285)14.383(7), Nill{61)14.756(8}, Fell(175,206)14.912(3)

15.3 Crli{308)15.06(55), Fell{-}15.105(3)

18.1 CrlI1{110)15.89(4), Feli(363)15.925(0), Tilll{7)16.01(20}

16.9 | Fell{147)17.124(6), Fell(207)17.211(2)

18.5 Cri1{308)18.29(100), Crllt3Q8)18.85{30)

19.3 Fell(268}19.044(7), Crl1l{91}19.08(25), Fell{222)19.404(2}, Crl1(320}19.61(15)

20.2 Feill(93)20,162(5), NII{19)20.222(5), Fell(363)20.267(1), Nill{47)20.33(2),

Fell{343)20.535(0}



Table 2 {Continued)
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2521.3 | Fell(268)21.089(7), Fell(-}21.209(2), Fell(-)21.485(2)

22.1 | Fell{330)21.810(7), Crli{9)22.0%(4), Fell(159)22.189(3), NI{18)22.227(7),
NI1(19)22.458(4)

232 | Crii(308)23.24(150), Fell(363)23.451(1)

242 | Crl1(198)23.93(15), Nil1{32)24.360(15), N'I{19)24.488(4)

253 | Fell(330)25.114(4), CrlI{-}25.35(20), Fell(159)25,386(10), Nill(61)25.42(10)

258 | Fell(241)25.858(3), Fell(363)25.933(2), Fell{159)26.071(5), NII{19}26.17(0)

27.4 | Crl308)27.40(2), CrlI(9)27.57(7), Fell(329)27.694(5), Tilll(7)27.80(15)

29.1 | Fell(357)29.078(5), Fell(241329.221(5}, Cril{9)29.48(25)

301 | Crll(308)29.90(76), Fell(32€)29.929(1), Fell/178,363)30.103(6),
Crl1{108)30.18(150), Crl{308)30.20{150)

308 | CrI1{110,126)30.78(20), Crili(42)30.99(80), Fell(33)31.082(1)

318 | CrlI(9)31.84(25), Fell(92)31.890(5), Fel1(392)32.093(tr)

327 | Cril(-)32.65(20), AIlI(15)32.655(2), Cril{110)32.99(6)

337 | AII(15)33.41(0.5), CrlI{108)33.45(10), Fell{158)33.626(10}

344 | Cril{9)34.33(40), Fell(159)34.413(9), Crl1(244)34.49(5)

355 | Fell(405)35.364(3), Fell{177)35.480(7), Crl1(308)35.60(1)

368 | CriI(41)36.35(5), Feli(241)36.673(7), Fell(159)36.822(9)

38.1 | Felll{92)37.934{2), Fell(319)38.205(6), CrlI(308)38.31(100), Fel1(178)38.393(1)

388 | Fell(160)38.500(5), Crli(255)38.54(2), Fell(268)38.577(2), Fell(363}38.681(2),
Fell(158)38.794(9), Fell{158)38.808(8), Fell{158)39.003(10)

40.8 | Fell(349)40.531(2), Fell(177,343;40.669(6), CII(42)40.88(1), Fell(177)41.096(7)

42.4 | Feli{33)42.316(1), Crl1{90)42.38(3), Tilli(7)42.41{1)

431 | CriN108)43.14(30), Fell(150)43.382(8), Fell{177)43.431(5)

45.% | Fell(147)44.972(6), Crll1{57)45.17(50), Fell{159)45.215(7)

467 | CrII108)46.45(20), Fell(177)46.667(8), TIIV(4146.85(12)

475 | Nill(57)47.16(3), Fell{158)47.330(5), ClI{50)47.35(1}, Crll(-)47.50(20),

Fell{176)47.740(1r), Crll{71)47.76{10)



Table 2 {Continued)

Observed

Wavelength Identifications

2548.6 Fell{146)48.325(4), Crl1{308)48.42(5), Cril(109)48.58(40), Fell(158)48.590(6),
Fell(145)48.741(7}, Fell{318)}48.925(5)

49,2 Fell(319)48.926(5}, Fell{284)49.082(7), Fell(377)49.399(8), Fell{377149.453(8)

49.9 CriI(108)49.72(1), Fell(266)48.774(3), Fell(240}50.023(8), Fell{363)50.155(2),
AllI{-}50.23(3), CrlI{90,108)50.28(15)

50.8 CrIl(318)50.54(1),.FeII(158}50.575(2), Fell(240)50.680(8), Felll{130)51.098(6)
51.5 Fell(328)51.201(4), Crl1{109)51.58(50), Crl1{109)51.88(7)

52.5
53.7 NII{47)563.422(4), Crll(108)53.62(3), Fell(127)53.738(2)
55.6 Fell{177)55.447(5), Crli{-}56.47(75)

56.2 Cil(30)66.12(0), Felil{92)56.207(5)

56,9 Cril{232)86,87(7), Fell(158)57.079(2)

57.6 Crli{89)57.45(10), Fell{175)57.500(4), Nill(47)57.88(6)
68.6 CrlI{125158.36(4}, Nil{18.08)58.62(0)

59.8 Cril{317)69.71(50), Crli{126}59.76{15}, Fell{2056)569.774(5), Fell{267)59.921(5),
Fell{221)60.278(7)

61.2 CrlI{233)60.99(20)
62.3 Fell(221)62.004(6), Crli(41,317)62.37(25}, Fell{64}62,535(13)

63.6 Nil(46)63.319(3}, Crli{232)63.35(40), Tilli(6)63.42(15), Fell{64)63.472(12),
Cril{89)63.58(50), Fell{266)63.834(4)

66,1 Fell{419)65.306(0), Nill{64)65.36(2), Tilll{6)65.42(8)
65.7 Alli(-)65.68(4)

66.6 Fell{405)66.397(4), Cril{89)66.52(8), Fel{(174)66.623(4}, CriI(305)66.85(10),
Fell{64)66.908(9)

67.7 Crli(331)67.50(5), Tiill{6)67.53(8}, CrlI{305)67.53(8)

68.7 Fell{145)68.406(6), Cril(317,331)68.51(20), Crl1{317)}68.86(4), Fell{175)68.879(3)
69.7 Crl1(331)69.40(15), Fell{266,349)69.775(4) ‘

71.0 Cril{107}70.70(7), Fell(284)70.843(7), Cril{317)71.10(3}

71.7 Fell{174)71.542(2), CI1(57)71.7611}, Crli{89)71.78(50)



Table 2 {Continued)
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25733 | Fell{190)72.965(3), Fell(205)73.206(4), CrlI(71)73.32(4), Crl1(232)73.54(50)

784 | Cril(89)74.18(7), Fell(144)74.363(9)
76:2 | THILB)76.43(5), Cril(331)76.45(2)
78.1 | Fell(64)77.920(9), Crlil(-)77.96(40), Crl1(89)77.97(5), Cril(89)78.31(40)
79.1 | Fell(265)78.985(1), Crli{262)79.12(25), Fell{-)79.127(3), Fell(239,266)79.406(3}
797 | cril218)79.88(4)
80.4 | Tilll{6)80.43(5), Fell(327)80.717(0), Crll(~}80.72({10)
81.4 | Fell(190)81.111(2)
825 | Cril(231)82.27(15), Felll(80}82.37(8), Fell{310)82.422(3), Fell(64)82.582(10)
829 | Fell(64)82.582(10), Crli(218)82.91(4), Fell(174)83.047(2)
84.1 | Nill(48)84.01(8), Felll{137)84.038(6), Crl1(89)84.10(50)
847 | Cril(-)84.83(10)
858 | Cril(-)85.60(15), Fell(326)86.629(5), Fell(239)85.76(P), Feli(1)85.876(13)
87.1 | AI(-)26.95(6), Nill\17)87.25(4)
88.1 | Fell(326)87.945(7), Fell{145)88.182(3), Crll(80)88.25(12), Nill(46)88.31(2)
88.7 | Fell(265)88.786(3), CrlI(301)89.05(15)
903 | Cril(-)90.37(20), Feli(145)90.548(4)
91.6 | CII(36)91.410(2), Fell(64)91.542(10)
92.8 | CII36)92.71(1), Fell(318192.781(9), Crll(106)92.86(3), VIii(12)93.07(160}
936 | CrlI{301)93.48(8), Fell(64193.722(7)
948 | Fell(310)94.964(2), VIII{13)95.11(170}
954 | Fell(172)95.285(2), Cr11(87)95.34{4), Crl1(262)95.55(25), Felll(80)95.622(8)
965 | Cril(217)86.17(40), Crll(144)96.87(8)
97.2 | Alll(-197.18(6)
98.4 | Fell(1)98.369(14)
99.4 | Fell(1)89.395(1)
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2600.5 Fell{204)00.415(1), Cr[l(87)00.7f.;a(5)
01.4 Nill{52)01.126(8), CII(33)01.42(’2). Cril{88)01.58(6)
02.1 Crl1{124)01.85(10), Cl1(33)02.02(2), CII/33)02.39(2)
02.8 Crli(-}03.00(10)
a3.8 PI1{4)03.71(2}, CI1{33)03.72(1), Crl1{105)03.73{10), Fell{404)04.048(1)
04.5 Sill{15)04.422(2), Fell{265)04.665(1), C11{33}04.863(4)
05.7 Fell(204105.416(6), Nili{62)05.45(3), CI1{33)05.62(1), CrlI{280)05.63(15}
07.0 Cril{87)07.06{12), Fell{1)07.086(13)
08.9 CriI(143)08.60(1}, Felll{136)08.682(5), Crll{87)08.80(8), Fell{171)08.852(3),

Fell{310)09.122(5), Cr1i{261)08.11(1)

10.1 Feli(204)02.859(4), CrlI(324)10.04(20), Nill(62)10.08(25)
10.8 CrlI{316)10.70(40), CrlI(105,124)11.04(30), Fell(64)11.075(6), CrlI(316)10.81(50}
11.8 Cril{105)11.62(20), Nill(56)11.66(3}, Fell{1}11.873(13)
13.8 Crl1(269}13.561(12), Fell{172)13.576(2), Crl1{297)13.82(3), Fell{1)13.820(13)
186.5 Nill{65)15.20{158), Fell{297)15.729(0})
16.5 Cril{-}16.18(50), CrIli{65)16,650(80)
17.7 CrlI{280)17.50(3), Feli(1}17.618(12)
18.7 CrIl{87118.49(7), CrI1{316)18.63(15), Crll(-)18.77{12), Fell(171)}19.071(7)
18.6 Cril{324)19.59(75)
20.6 Fell{1)20.408(6), Crl1{316)20.48(50), Feli{171)20.683(7)
2156 Fell(1)21.669{10)
225
23.5 Crll{324)23.20{40), CriI{124)23.39(30), Fell(171)23.721(5), Cril{324)23.82(10)
25.6 Fell(318)25.489(9), Fell(1)25.664(13), Crl1{143)25.87{2)
26.6 Fell{173)26.498(6), Nill{62)26.57(4), Fell{203)26.695(1), Crl1{280)26.78{20)
28.3 Fell{1)28.291(13), CII{59)28.46(1), P11{4)28.55(2), Feli(203)28.569(2)
295 Crl1(324)29.42(4), Crii{198)29.58(8), Fell{171)29.590(8)




Table 2 (Continued)
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2630.1 Feli{171)30.068(8), Nili{17)30.266(8)
311 Crii{63)130.93({60), Fell{1,171)31.045{13}, Fell{1)31.321(13)
316 Fell(1)31.2321(13}, Nill{63Y31.52(2), AIII{11)31.5563{7), Fell{171}31.607(8)
323 Crl1{144)32.10{3), CrlI(324)32.36({20), CrlI(337)32.54(15)
33.1 Nil1{63)32.86(b), Feli{356)33.200(5)
34.4 CrIi{-}34.27(12}
36.4 Fell(296)35.127{tr}, Fell(238,295)35.401(2)
36.4 Cril{62)36.46{10}, Fell(356)36.687(1}, PI1{4)136.75(3}
37.7 Crl1{198)37.48(20}, Fell(410}37.515(2), Fell{221)37.643(6}), All1{14)37.698(5)
38.7 Crli(324}38.53(3), AlI1(14)38,547(0), Alll{14}38.625(0.5), Aili{14)38.69c(3)
39.8 Fell{221)39.560(5), Crl1I{323)39.21{(7), Crll{216}40.00(7}
41.5 Cril(323)41.30{15), Felll(91}41i408(5), CI1{32)41.425(8), Cril{i64 242)41.80(2&)
42,5 C11{32}42.331(3}, Cril{33042.60(2)
438 C11{32)43.427{3), Crl1{123}43.54(12}, N11{50)43.93(1}
45,3 Fell{263,302)45.084(3), Fell{421)45.191(2), Fell{426)45.328(3}, Felli(-}45.38(9},
Sill{25)45.539(0)
459 Fell{410)45.811{(0), NII{50}46.02(0}, Fell{237146.206(1)
47.1 Crl1{323)47.04{2}, Nill(63}47.04(5)
47.7 Cril{142}48.08(15)
48.6 Crl1({323)48.30(8), Fell{409)48.704(0}, Nill{17}48.713(3} .
49.3 Fell{427}49.467(4)
50.5 Crii{64)50.38(2), Fell{410}50.492{4}, Crl1l1{143)50.80(7}
516 Fell(237161.297(1), Cril{323)51.42(4), Fell(355)51.681(3), Fell{427)61.826{0)
h2.b Fell{237)62.657(3), Cril{330)52.78(3}
h3.5 Cril{3301563.25{4), Crll{8)53.57(85), Fell{432)53.586{0}, Fell{432153.678(0)
54.9 Fell{410)54.638(2)
55.8

CrlIl{103)65.78{10), Sill(25)55.803(3), Nill(63)55.30i(G}



Table 2 {Continued)
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tdentifications
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2657.9 Fell(283)57.917(2), ¥ell(309)58.251(4)
58.7 Crlil{8)58.68(100), Crl1{141}58.91(40}, Fell{237}59.054(0}
59.4 Cril{103,164)59.47{10), Felll{91)59.614({4}, Cril{268)59.73(8}, Sill(25)59.781(5)
60.9 Mgll{4)60.755(10), Crll{164)60.77:8;, Mgli{4}60.821(10)
61.8 Crl1(62)61.59(10), CrlI(8)}61.73{50}, Fell(429}61.789(0)
62.5 Fell{410}62.563(2), Crli{165)62.72(7)

63.5 Fell{432)63.269(0), -elB63.271(235-113P°), Crli{329)63.28(30), Crll{8)63.42(75),
Crll(8)63.67(45)

64.7 | Fell(263)64.665(10)

65.7 | SII{19)85.40(7), Fell(428)65.563(1), Cril{320)65.58(30), Crl1(8)66.02(80)
66.7 | Fell(263)66.631(10)

67.8 | Fell(430)67.635(tr), CI1{164,320)67.89(25)

68.8 | Cril8)68.71(70), Fell(420)68.938(1), Fell(429)69.023(1), All(1)69.166(10)
69.8 | Fell(416)89.932(2), ClI(23)69.960(3), S1L{11)70.0(3), Cri1{63)70.06(30)

703 | Sill(25)70.153(0), CrI1(69)70.24(25), Nili(45)70.33(3), Fell(355)70.384(2)
711 | Crli(61)71.02(2), Fell(410)71.404(2)

720 | CrIN8)71.80(80), Fell(432)71.841(1), Fell(429}72.152(1)

726 | Fell(202)72.210(0), Cril(122)72.37(15), Fell(429)72.506(2), Crli(g)72.83(30}
743 | Cr11(329173.97(8), Cril329)74.07(8), Crl1{329)74.26(7)

75.0
760 | Cril/69)76.67(20), Crll{292)75.74({15}, N11(52)75.78(2)

773 | CrI8)77.13(100), Hel77.132(235-10%F°), Crli(8)77.19(125)
780 | Sill(20)77.906(3)

790 | Crll7)78.79(100}, Felll(149)78.810(6), Nill(63)79.25(6)

80.2 CrlI{267)79.89(15), Crli{(142)80.16(B), Fell{408)80.244(1}, Crl11{292)80.32(15),
SHI(19}80.47(4)

81.1 CrlI(86)80.85(b}, Fell(416,420)81.038(2), Crll{86)}81.07(3)



Table 2 (Continued)
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26824 Sil1{20)82.210{10), F&l1{426)82.510(3)
83.1 Cril{186)82,96(1), Fell(416)82.889(3}), AlI({-)83.280(3)
84.0 Cri1{304)83,73(4), Crll{277)84.08(8)
84.8 Crl1{86184.72(7}, Fell{283}84.762(10), Fell(201)84.940(3), Crl1(122)856.04(18}
86.4 Fell{202)B6.100(1), Fell(262)86.388(1), Crll{241)86.40(8), CrlI(68)86.66(4)
88.4 Crl1(304)88.14(5}, Crl1(84)8B.28({65}, Cril{188)88.41{(45), Cril{304}88.50(P)
88,7 Cri1{188)80.79(10)
21,0 Crll(B,BE)?‘i 03(P0)
918 Slll(19§91:.68(5), Fell{202)91.732(4), Crli{277,322)81.98(3), Crl1{54)92.11(25}
02,6 Fell(283)82.601(10), Cri1(322)82.684(1), Fall(62)92.828(5)
84,2 Fell(261)93.862(3), Crll{216,277)93.87(7), Fell{374)94,268(2), Crl1{322)84.43(4)
96.3 Felll{158)85.13(10}, Felll(159)86.34(9)
86.4 Crl1(61,216)86.10{4), Hel96.118(275-83P°), Crl1({84)98.78(20)
87.5 Fell(341)87.330(4), Felll{168)87.37{P}), Fell(341)97.463(5), Cril{186)97.51(26),

Fell(325)07.726(2), Feil({431)97.801(2}
08.7 Cril{7}08,40(100), Felll(169)98.41(7}, Crll(7)88.68(36), Cri1(288)88.85(30),
ScliI(3}88.01{3)

27003 Felll{158}00.02(8)
01.3 Crli{62)01.10(30), Felll{158}01.13(8), Cr1i(186,230)01.24{(20), Cril(62)01.856(15)
02.7 SII1{18}02.76(5), CrlI{186,322)02.96{4)
03.8 Cri1(7)03.85(30}, Fell{261}03.988(10) - B
05.6 o - o
06.5 FellI{1659)08.17(2), Fell{341)08.566(7)
07.1 Fell{334)07.128(6)
09,0 Crl11{186)08.78(65), Nill{83)08.780(8), Fell{218)08.081(7), Crli({186)08.31(60}
09.8 Alll{-)09.68(1.6), NII1{22)08.837(6), Fell{340)08.837(0)
106 CI1{80}10.68{1)




Table 2 (Continued)
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27117 | Fell(201)11.842(9)
123 | Crli(7)12.30(80), Fell{431)12.317(1), CIL(60)12.32(0), Fell{201)12.386(6)
130 | Crl1(289)12.85(10), Fell{325)12.989{1)
143 | Fell(53)14.414(13)
16.4 | Fell{261)16.216(9), Fell(339)16.429(3), Fell(434)16.572(3), Fell(62)16.683(2)
176 | Cril{7,102)17.51(40), Fell(32,417)17.533(0), Fell(431)17.888(3)
185 | Crli(102)18.32(40), Cri1{121)1B.43(55), Fell{417)18.639(5)
19.3 | Fell(339)19.296(5), Cril(60}19.31(3)
203 | Crli(102)20.06(50), Cril{102)20.25(40), Felll{113}20.381(5)
21.9 | Fell(199)21.813(4), Fell(260)22.060(5)
23.4 | Hel23.190(235-83P°), Fell{431)23.438(0), CriI(102)23.48(30), Crl1(68)23.64(60)
244 | Crl1{102)24.04(65)
250 | Fel(62)24.879(9)
25.8
26.4 | Fell(434)26.254(3), Crl1(162)26.26(15), Fell(261)26.509(3)
275 | Crl1{102)27.25(85), ClI(31)27.36(2), Fell{200)27.382(8), Fell(63)27.538(13),
Crll{162)27.59(1)

29.1 | CII{31)28.707(4), Fell(260)28.898(5), Cril{162)28.93(2), CI1(31)29.213(2)
208 | Fell{417)29.569(1), Crl1{162)29.73(6)
30.5 | CIN31)30.61(1), Fell(62)30.735(11)

311 | SHIM6)31.10(7), Fell(431)31.247(1), NIIB4)31.37(1)
320 | Fell(-)31.841(2), Fell{236)32.004(4)
327 | Crll{185)32.41(2), Fell(32)32.441(2), Fell(417)32.936(3)
341 | Sclll{3)34.02(2), Crli(60}34.07(3)
350 | NII(54)34.702(2), Fe]l(416)34.803(2)
363 | Cril(184)36.20(2), Fell(220136.500(1)
37.4 | CrlI(120,263)37.09(15), Cril(61)37.19(3), CrI1{120)37.47(4), Fell(200)37.630(4),

Crii(120)37.66(3)



Table 2 {Continued)
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2739.4 | Fell(63)39.545(15)

403 | Cril(6)40.09(35)

413 | SII(16)41.01(5), Fell(418)41.045(2), Fell(417)41.325(0), Fell(260)41.395(6)

430 | Nill(66)42.981(15), Fell{62)43.196(14)

4365 | Fell(62)43.196(14), Crll(6)43.63(70)

442 | Cril{184)43.94(6)

448 | Crl1(334)44.59(25), Fell{260)44.890(3), Crl1(58)44.97(40)

455 | Crll(186)45.41(12)

468 | Fell(62)46.487(14), CII(15)46.488(10), Fell(63)46.978(14)

479 | Crll(185)47.76(7), Cril{-}47.94(12)

49.4 | Fell(63)49.178(13}, Fell(62)49.324(14), Fell(63)49.482(12)

510 | Crll()50.72(100), Fell(200)50.886(3), Crl1{120)51.04(4), Fell{217)51.121(6),
Cril(120)51.22(4)

519 | Crll(6)51.85(85), Fell(418)52.002(3), Fell(373)52.159(4)

534 | Feli{235)53.289(12), Crll(58,101)53.65(20)

540 | Fell(~)54.155(2), Crll{101)54.28(30)

548 | Fell(373)54.907(6), Fell(373)55.088(0)

56.4 | Crll(185)55.18(2), Cril{101)55.53(15)

56.0 | Fell(62)56.733(15), Cril(101)55.81(10), Crli{101)56.30(40)

57.1 | 3III{16)56.89(8), Crli{101)56.89(15), Crli(100)56.96(20), Fell(199)57.020(5)

57.9 | CriHB)S7.72(80), Fell(-)57.818(2)

590 | CrlI{252)58.99(40), Nill(66)59.02(8), Fell(32)59.336(2)

60.0 | Cril{101)59.73(30), Crll{184160.04(20), CrlI{101)60.20({12)

605 | CrlI{100)60.36(20), Crl1(253)60.53(15), Nill{55)60.67(2), Fell(433)60.757(tr}

62.0 | Fell(63)61.813(9)

62.4 | Fell(373)62.340(4), Fell{199)62.436(4), Alll(-)62.460(2), Fell(218)62.566(0),

Crii(6}62.58(140}



Table 2 {Continued)
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2763.8 Crli(101)63.59(20), Fell(440)63.674(2), Hel63.798(2°5-73P°), Fell{199)63.913(3},

Cril(263)63.97(12), Fell{407)63.979(2}

64.8 Fell{198}64.787(3}, CrlI(13B)64,96{10}, C11{37)65.120(1}

66.0 CrlI{260)65.86(20), C11(37)65.118(2), Fell(324)66.200(1)

67.4 Crll(266)67.26(10), Fell(235,373)67.500(13), Crli(253)67.62(20), CIi{37)67.673(3}

69.3 Fell{63)68.940(8), Fell{200)69.153(6), Crli{333)69.29(8), Fell{198)69.354(9),
Fell{199)69.566(1)

70.5 Fell(337)70.303(1), Fell{-)70.432(2), Fell(198,199}70.507(5}

71.6 Fell(197)71.553(3}, Crl1i{333}71.89(20)

72,6 CrlI{183)72.33(8}, Fell{63)72.719(1)

74.9 Fell{218)74.686(7)

76.5 Crl1{252)76.65(20)

78.1 Feli{281)77.840(1), Fell(233)77.892(5), Cril{266)78.06(70}

79.7 Fell(234}79.302(11), Fell(348)79.906(4)

80.3 Fell{348)80.035(3), Fell(259)80.178(tr), Cril{183,252)80.30(B5)

81.2 Crli1{58)80.89{25), CrlI{260)81.07(25)

82.0 Crli{276)82.13(4)

83.5 Fell{337)83.410(1}, Fell(234)83.690(12)

84.2 Fell(295)83.959(2), Fell{205)84.282(2), Fell{373)84.484(1}

85.0 CrIl{99)856.10(10}, Fell(373)85.213(8), Cril{266)85.32(2)

86.1 Fell(295)856.800(tr), CrlI{183)86.30(2)

87.1 CrH(307)87.13(2), Fell(380)87.260(3), Cril{196)87.30(5)

87.7 Crl1{58)87.61(55), Crl11{259)87.90({25)

88.4 Felll{120)88.258(6}

89.7 Cril{276,327)89.39(40), Fell{436)90.065(1)

80.7 Fell{282)90.657(3), Crll(327)90.64(1), Fell(32)90.752(0), Mgll{3}90.768{40),
Crli{327)90.94(5)

92.0 Crli{268)91.70(7), Fell(233)92.050(1), CrlI{183}92.16(80)



Table 2 {Continued)

V\%Bi?;eg?h Identifications

2792.7 Cril{251)82.49(4), er‘1{196)92.79(4)
94.1 Fell{198)93.887(7}, Crli{307)84.39(6)
95.5 Cril(197196.32(2), Mgl1{1)95.523(50), Feli(281)95.760(1}
97.9 CI1(49)97.70(1), Fell(234)97.914(5), Mgli(3)97.982(40)
gg.2 CIi(49)98.15(1), N1I{21)89.216(5), Fell(233)98.292(7)

2800.4 Crl1(303)00,16(20), Fell{436)00.548(2)
02,7 Mgll(1}02.698(50), CI1{48)02.95(0)
03.5 CrlI{67)03.22(8), Crli{116)03.35(20), Felil(120)03.441(6), CII{48}03.45(0),

Fell{43£)03.450(2)
05.5 Fell{295)08.315(3), Nill{54)05.67(10), AllI(-}05.65(4), Fell(259)05.786(4)
06.6
07.3 Fell(281,295)07.165(1)
08.1 Crii{~}08.02{20), Nill(26)08.35(2)
09.0 Crii{197)08.27(6)
10.0 Fell(380)09.804(4), CrII(307}10.03(20)
10.9 CrlII{99)10.78(5), Crli{66,312)10.89, Cril{303}11.05(15}
11.7 Cril(66,98)11.45(10), CrlI(182,257)12.00(85)
124 Cril(312)12.31(2), Fell(215)12.493(3}, Fell{280)12.667(0)
136 Cr11(99}13.63(5}, Fell(188}13.613(5)
15.0
18.5 .
16.4 AlIl{7)16.189(20)
17.1 CrI1(58,81)16.83(30), Crll{307}17.00{15), YIII{3}17 03(200) Fell{380}17.107(4),
SiTi1{88)17,110{(9)

18.2 Cr11{182)17.96(12), Cri1{67)18.08(3), Cr11{182)18.36{75)
18.7 Felll(157)18.624(6), CrIL{67)18.66(5)
19.4 Fell{196)19.327(3}




Table 2 {Continued}
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2820.5 Sil1{24)20.580(2)
21.3 CII47)21.54{1})
22.3 Cril{182)22.01(65), CrIl(82)22.38(100)
233 NII(17)23.635(5)
243 Fell(423)24.401(tr), Crll{-)24.54{12}, Fell(359)24.589(1)
25.2 NilI{25)25.23(4}, Cril(83)25.50{20)
26.2 Cr11{115)25.95(7), Fell{265)26.024(4), CrlI{182)26.15(10)
275 Fell{231}27.431(8)
28.1 Cril{-)27.95(15)
28.7 Fell(231)28.622{6), Fell{255)28.681(5}, Cril{117)28.79(15)
288 Fell{269)30.0617(0), CrlI{83)30.08(8)
30.7 CrlI(82)30.46(100), CrI1{81)30.60(60), Fell{280}30.939(1)
31.3 Silll(88)31.490(7}, Feli{217)31.662(11)
32.1 Fell{399)31.883(1), Fell(347)32.270(0)
336 CrlI{214)33.37(8)
34.7 Sill{24)34.472(3}
35.9 Crll(6)35.63(200), Fell(216)35.716(9), Felll{126)36.107{4}, Fell{294)36.185(4)
3786 Fell(231)37.300(5), CII{13)37.603(18), Crl1{81)37.88{20)
39,4 CrlII(-}38.23(12), Fell{391)39.5635(7}, Silll{88)39.622(5)
40.0 Fell{380)39.8139(6), Crli{82)40.01{85)
40.7 Crli{115)40.43(12), Fell(217)40.644(9), Fell(280)40.756(8)
42,4 Fell(196)42.076(3), CrlI{228)42.32(b}, Nill{54)42.401(8), CriI{250)42.43(5},

Fell{279}42.677(1) .

43,1 CrII(250)42.7B(20), Crli{5)43.24(100), Fell{231)43.323(4)
45.0 Crii{181}44.83(3), Feli{399)44.973(3)
46.2 CrII(296)46.32(25), Cr11(82,250)46.44(30) _
47.5 FeII(1Q7)4?.208(4), SII{10)47.73(3), Fell(380)47.791(4)
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2848.3 Fell(196)48.046(8), Fell(309)48.122(7), CrlI(81)48.15(4), Fell(391)48.332({7),

Cr11{250)48.40(20)

49.7 Fell{196)49.601(7), Crll{5)49.83(100}

51.1 Crll{82)51.35(60), Feli{195)51.430(1)

52.1 MgI(1)52.120(300), CrlI{250)52.27(25)

53.4 Fell{294)53.118{1), CrlI{81)53.18(30), Fell(197}53.198(2), CrII{296)53.26(30)

54.3 CrlI{-)54.14(20}, CrlI{161)54.23(3), CrlI{167154.58(5)

55.3 CrlI{161,214)55.05(35), Crli(250}55.43(8)

56.3 S111{15)56.02(4}, Fell{195}56.144(7), CrIl{81)56.32(20), Fell(380}56.392(5),
Crll(82)56.42(4)

57.0 CriI{11)56.77(40}, Fell(399)56.928(8), Fell{294)57,171(7}

58.6 Feli(195,279}58.340(11), Fell{354)58.513(3}, Fell(398)58.632(3),
Cril{11)58.64(30), Felll{126)58.664(7), €ri1(5)58.81(75}

59.4

60.3

61.1 Crli{5)60.92(85), CII{55)61.060(2), Fell{61)61.187(3)

62.4 Crii{5)62.57{125)

63.9 Nill{26)63.706(25), Fell(380)64.134(3), Nill{67}64.16(2)

65.0 Fell(294)64.968(4), CrIl{5)656.10{150}

66.8 Crll{5}66.72(100), Crll(11)67.09(65)

69.2 Fell{61)68.874(5), Fell{257)69.156(4)

70.1 Cril{11)70.43(100}

709 Feli(195)70.608(3), Fell{(195)71.059(6), Feil{230)71.125(6)

71..7 Crll{286)71.45(20), SIIi{15}72.00{2)

724 Fell(230)72.382(9)

73.3 Fell{279)73.399(10), Crli(5,295)73.46(65) -

74.0 FeIlI{155)73.795(4}, Cril{11)73.81(50), CrIi(225)74.07(8)

74.8 Cill1{82)74.626(4), Cril(265)75.03(30), Silll{92}75.08(2}
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2876.1 Cril{11)75.97(100}, Crll{5}76.24(60}, OI{10}76.30(1), Cril(288)76.30{40}
76.8 Crli{263)76.66(20), Fell(257)76.804(7)
77.5 NII(32)77.681{4)
78.2 CrlI(5)77.97(60}, Crll(5}78.45(50)
79.3 Crl1(66)79.17(10), Fell(278)79.241(4), Fell(230}79.543(2)
80.9 Fell{61)80.750(9), Fell(268)80.828(8), CrlIl(11)80.86(75), SII{10181.01(1)
82.4 Fell{442)82.5623(2)
83.8 Fell(230)83.709{10), OI(10}83.78(3)
85.2 N1I{32)85.273(6), Crll{-}85.29(10})
86.0 Fell(317)85.929(5}, 5il{(17.01)86.133(1)
.‘86.4 Fell(220)86.234(3}, Cr11{264)86.38(7)
87.3 Fell{267)87.312(3), Sill{17.01)87.358(5), Siil{17.01)87.511{10}
88.3 Fell{215)88.089(5), CrII(160}88.33(2)
89.6 Cril{207)89.50(35}, Crii(160)88.82(25)
50.3
91.8 CriI{194)91.40(20), Crl1(291}91.87(20)
92.8 Cril{-)92.74(18), Fell{61)92.822(3}, NII{31)92.868(4), Cril{160)92.95(20}
93.5 CrlI{160,315)93.50{4)
94.4 Cri1(288)94,24(25}, CrlI{160)94.40(10), Fell(230)94.776(7}
95.2 Crl1{160,275)95,02(18), Fell{257)95.071(3), Felil{125)95.076(8),

Fell{294}95,215(7), Fell{435)985.331(0)

9g.1 CrI1{159}96.31(30), Cril{159,288)96.45{40)
96.7 Cril{159,288)96.45(40), Cril1{97)96.74(35)
g7.4 Crli{287,290)97.24(10), Fell{254)97.264(8), NII{31)97.503(4}, Crll{212)97.67(30)
98,5 CrII(95)98.53(50), Fell(352)98.738(1)
99.5 Cril{240)99.15(26), Feli(435)99.284(1), Felll{1256)99.386(4), Crll(159}99.48{335)

2900.2




Table 2 {Continued)

Observad

Wavelength Identifications

28008 CrI1{97)01.00(12)
024 Al11{13)02.14(2), Fell{267)02.317(3), Fell{278)02.458(5), Cr11(275)02.60(7)
03.4 AlI{13)03.22(1)

04.4 SilI{17)04.283(300), SIII{15)04.31(6), NII{31}04.357(1), Felll{125)04.431{12),
Fell{435}04,574(0}

05.1 Fell{255)085.185(1)

05.9 Sil1{17)05.692(500), Feli,435)05.770(2}, Felll(148)05.80(8), CII{41)06.011(2),
Fell{215)06.120(4), CrlI{227)06.17(10}

085 | Crll{57)06.76(2)

07.6 | Felll{88)07.497(10), Felll(125)07.701(12), Fell(§0)07853(3)
085 | CriI(97)08.29(10}, Felll(125)08.651(5)

08.2 | Cri(315)08.13(2)

102 | Fell(256)08.968(1)

10.7 | CrlI(179,211)10.64(30), Fell(435)10.724(2), CII{41)10.729(3), Fell(278)10.761(3)
11.6 | Cril{212)11.69(35), Fell{441)11.823(1)

129 | CrI@7}12.52(1)

13.7 CrII{-}13.50(10), Nill(26)13.59{15)

145 | Crli(290)14.38(2)

153 | Cril(227)15.22(10), Cril{239)15.28(15), Cril(263)15.46(30)
175 | Felll61)17.465(4), NII(39)17.734(1)

18.4 | Crli{179)18.29(3), Fell(435)18,541(2)

19.1 | CrlI(315)18.93(1)

204 | Crll{274)12.93(2)

214 | Cril(286)21.23(50)

220 | Crll{95)21.81(40), Fell{293)22.023(5)

225 | Cril{256122.46(5), NII(39)22.76(1)

2386 CrII(286)23.46(30), CrlI{286}23.67{40), Cril{(114}23.80(8), Felli{102}23.502(8)



Table 2 (Continued)

\,gf’,:;":‘:j!fh identifications

2924.3 Fell(351)24,160(1)
25.8 Crl{168)25.90(3), Cri1{35)26.15(18)
26.9 Fel1(50)26.584(12), Url1{256)27.09(50)
28.7 Mgl1{2)28.625(35), NI1{38)28.655(3)
30.3
31.7 Fell{215)31.479(1), Fell(-}31.592(4)
33.1 Fell(307)33.466(0)
34.1 CrI1(95)33.95(35), Crli{-)34.13(10), Cril{211)34.30(20)
35.3 | Crli(55)35.12(80) -
36.5 MgI1(2)36.496(35)
37.2 | CrlI95)36.92(25)
38.1
3.2 Crl}(325)39.44{20)
39.7 Fell{60)39.506(5), Cr11{237)39.78(3}
40.4 Fell{441)40,136(2), CrlI{284)40.22(25), Crl1(96)40.42(2)
a1.4 CrIi{85)41.32(3)
421 | NINB7)42.17(3), Crll(294)41.96(35)

433 | Crl(177142,99(3)
44,1 Fell(78)44.399{13)
45.1 Hel(11}45.106{235-5%P°)
46.3 | Fell{307)46.173(0)
47.5 Nill{35)47.45(8), CrlI{325)47.50(25), Fell(78}47.688{13)
48,4 Crll{210)48.20(3), Felll(87)48.388(8), Cril{113)48.47(3)
49.2 CriI{210}48.07(2), Fell(277)48.178(10), Crli{178)49.44{20;
50.3 Cr11{65,178)50,10(10), SI11(18)50,23(3)
51.1 Fell{214)51.005(2), Crli(157,177)51.39(10)



Table 2 (Continsed}

Observed

Wavelength Identifisations

i =3 - VST 3 .

2952.8 Cril{311)62.45{12)
53.6 Cril{65)53.34(35), CrII{192}58.70(481, reutm)é%.nan 1)
54.1 Fell(253)54.050(4)
54.3 Crll{237)64.65(10), Felll{87)58.86014), CHTH'T7HER,12{18}
5.9 Crli{176)55.68(2)
58.8 CrII(176)58.60(10}
58.5 Fell1{102)58.286(6), CriI{2Z658:51(2), Fell(398)68.628(1)
59.4 Crii(210)59,64{18), Fell(254)59.601(7)
61.2 Fell{403)61.119({tr}, FeII(BU)61 272(5)
61.9 CrII{55}61.70(50), Cril{177}61.72{50)
62.7 Fell(328)62.936(1)
63.3 Felll(87)63.230(8), Cril{176)63.46(20}
64.C Fell{439)63.897(3), Fell{282)64,131(7}

64.8 Fell{(78)64.629(9), SIII{18)64.80(4), Fell{78}68 U360}, GHH({T76)65.18(2),
Mgll{7)65.19(0)

§5.5 Fell{251)65.395(2)

68.2 Crl1{24)66.03(40), CiI(40)66.187(3)
67.1 CII(40)66.871(5)

88.3 Fell{388)68.118(0), CrlI{225)68.20(3)

68.9 Cril{176)68.68(15), Fell(253)68.738(2}, CH{40}68.836(2}, Fell{-)B3.906(2},
Mgli{6169.02(0) '

70.1 Felll{277)69,934(8)

708 | Fell{60)70.510(10), Cril{175)70,66(2), Fel1(276)70.882(5)

719 | Fell(252)71.616(1), Mall{6)71.70(1}, Cril(S0)74.80(75), Fell(R8)72.016(0}
734 | CriN113)73.10(12), NIT(43)73.601(3) '

743 | Felll(87)73.896(5)

74.8 NI1{43)74.65(2)



Table 2 (Continued)

\ﬂg?rg?;:?h ldentifications
2976.1 Crl1(321)75.80(4), Fell{60}75.938(5)
76.7 CrI1{55}76.70(35), NII(43)}76.971(4)
71.7 Felll{102)77.572(5), Crl1{112}77.65(2)
79.4 Fell{3086,403)79.096(3), Fell(60}79.349(8), Crl1{80)79.73(80)
80.5 Silll{34)80.519(5)
81.4
82,2 Fell{335)82.059(8), CII1{13)82.106(8}, Fell(277)82.239(3)
828
-83.5
84.9 Crli(55)84.68({1C), Tilil{8)B4.76(10}, Fell{78)84.831(15}, Cril{174}85.01(7),
Cril(80}85.32{75)
85.7 Fell{78)85.545(13), SI11{18)85.98(6)
86.3 Fell(264)86.617(4)
86.9 Cri1{3C0)86.87(8), Fell{291)86.91(P)
88.6
89.7 Fell{291)89.367(tr), Fell{201)89.731(0)
80.3
90.9 Fell{252)91.244(0)
91.6 Fell(388)91.817(2)
92.5 Crl1{80)92,42{10), Crii(300)92.55(7), Ci:{R7.02)92.618(18)
93.5 Fell(335)93.366(1), Crll(321)93.64(7}
84.6 Crl1{80)94.74(20}
95.8
g97.3 Fell{335)97.298(7)
98.2
99.1 Fell{252)98.855(2), Crll(321}89.00(1), Cril{94)99.30(8)
3000.1

Cr11{137199.86(25), Fell(276)00.059(5)




Table 3

The Spectrum of T Rar: 1036% to 143135

Rﬁ;::;‘:h tdentifications liotes
1025,9 RI(2)25.722 1
.4 CrITI(2)33.23(50), FeIII(23)33.298(S), O=IIIL2)33.45(50), STITI(2)33.63(1090)
35.2«  Cririf(2)35.2902%), Cri1y(2)35.57(25), *eII1I(26)35,768(6), CrIII(2)35.77(20}, 2
37.%  HnITXI{Y}35.395(70)}, CrITI{1)35.83(50), CrIIr({l)36.03(100), CIT(2)36.330(BY},
CII(2)37.027(150)
38,3 HaIti(¥)37.746(75), Crrir{l}37.80(20}, FalII(20)28.355(6) 3
32.2  Ori{M19.276(8) b}
40.0 CrIXI(1)40.05(20), Oritx{1140.17(30) 4
41.0 ©I(3)40.932(8)
41,8 OI{3}41.886(7) [3
43,1 KI{7.30143.C30(8}, ¥I{7.20,7.30)43.166(8} 3
45,2 NI(7.29)44.087(8), NI(7,27)44.138(7) 7
44.4 NI{7.25,7.25,7.26)44.633:8), MnIiI(v}44.790(70} ]
45.1  CrirI(24)45.06(40}, CTII1{24}45.14(40) . 5.0
45.9  HaIIl{¥}46.157(70) 9
46.9: 4,10
47.5
48.1 9
49.1
50,1  MaXII(Y)49.826(65} [
50.6  MnTII{Y¥)}50.BB9{65) B 11,12
52,1  WHI(7.24}51.96B(7), NX{7.23152.082{9), HI{7.21)52.215{9) 8
52.9 HI(7.18)52,834(3) 8,11
53.2 NI{7.22)53.C68(11), NI{7.19,7.20,7.21)53.184(8) 13
54.2  HI(7,19)53.656(7)}, NI({7.19,7.15}53.744{7), MI{7.18)53.988({12) ]
53.5 4,10
55.1
55,4 FeII(21}55.265{25) ’ 10
56,0  CrIIT(-)55.8%(40)
57.9 S4TI(33.07)57.050(30}
57.5 S4II’12.07)57.503415), CrIII(=)57.85(30) 1o
58.5
§9.1  CrIri{-)59.13{60j
59.3
60,3 Cr1IT{8}60.15(60)
61,2 CrIIn{2)61.04(60), Felil(40}61.245(5)
61.9  FeIII(40)61.798(6) 33
62,3 12
62,7 ¥nlI(16)62.507(10), 6IV{1)162.672(6}, CriTT(8)62.68(50), FelI(21)62,758{20} [:}
63.3 &
ORIg



Teble 3 (Continued)

Observed
avelength Idantificationn Hotes
1063.9 ClIT{1)63.8307(6000), Felll(40)61,872(8), Fall(19)63.502{15) 8
64,5 CrIII{17)64.32430), CrIIXilT)63.43000) a
65.0 CTITILL7)65.22{158) 1.8
66.1 BnIX{1£)65,564125), CIT(12)65.8913(7), CYIL12}65.9199(2}, CIT{12)66.1332(6} 6.9

FolXT(I7)66.143(20), FeIlI(26)66.181(10), CrI1I{17)6€6.23(50), SLIV(11)66.629(8)
€7.3 RI(7.16)66.9928(20), RI(7.16)67.3056(8), RI{7.25)67,3833(10), HRI(T.13}67.6142(15)

68.4 CLII(1}67.9450(3000), TellI(2?)68.190({5), FcII{l1916B.356¢{30), CTIII(=-168.41{80},
HE(7. 04060, 478613}, NI(7.13)68.6119{12*), NI{7.12)68.6436(11%), NI(7.12)68.6685(1%e},

HI{7.11}€8.6813(11)
69.0 FellI(27)69,012(5), FoIl(20)69.038(15), [Hn1y(16165.110(20)] , KI(7.11)€9.11281(8} 11}
692.6 RI{7.11)69.2083(3)}, NX(7.10069.3758({7?), NI{?.10)69.47541(6)
0.1 NI{7.20)69.990(11) 13
0.5 13

1.5 ClII(1)71.0355(9000}, HaTI¥(¥)71.331{70}, PelI(19}71.596(30), PelLX(26)71.746(5},
CLIX(1)71.7672(6000}, HaIT1{¥)71.803(70}

72.2 CrIITiI6)T2.13(20) un
73.3 SIV(1)72.992(6), SIV(1}73.522{4) 13
73.2  CrIII(16)73.74{20), MnITI{Y}73.789(80) T
75.1  FeIII{Z6)75.024(4), CIYL(1)75.2296{50u0) a
75.6 8
76.0  CrITI(16)76.15(20) 10,314
76.7  PeIT(52)76.556{2), Criir{32}76.74(20) . 7,14
77.5  SIXIT(8)77.135(8)

77.9 ' 10
78.6

79.1 €LIT{1)79.0799(5000)
79.6 CrIrx({a2)75.43({15)

20.3

81.0

82.0 4,8
82.3 HATII(Y}82.300(80}, HAIII(Y)B2.56B(65) . 4,0
83.2 S51X1X(23)83.210(6} 8
B84.0 RI1{3183,930C(40) 8
84.7 HII{1)84.562(30), HII{1)B4.560(80} a
85.7 HnlII{1)85.423(60), NIT(1)85,546(30), KIX{1}B5.701{150), HnIII(Y)a5.772(B%) 8
86.6 ]
B7.3 4

BB.2 ERITX({¥) 20,105 (55)
B9.1 HnIII{Y)E8.724(55)
89,8 3
0.0 11
91.4 . 8



Table 3 (Continuad)

Otsurvod

Kavelangth Identifications Fotos

1092,  CIr(:4.05)91,937(1) B
92.7  CII(14,05192.726(2) 8
93.3 |38
93.9
94.5
94.9y  MaIrr(Y)94.773(75) 11
95.6 4,1%
96,1 HI(7.08)95.54121(13), HNIII{¥}96.033({75} 3
26.9 RI{7.08)96.32487(11), S11{3)96.57(2}, PeIl(lB}56.616{20), NI(7.07}96.7467(13),

Foll(18)36.793({20), Pell(18)56.886(20)
97.7  HI(7.05)97.2372(21) 16
98,3 HI(7.06)97.9300(8), NI(7.06)98.0951{17), NI{7,05)98,2599(27)
98.6 NI(7.03)98.6255{12), RI(7.04)98.7561{6)
99.0 NY{7.04)98.9537{9}, HI(7.03)99.046B(B), FeIT{18)99.117({25), KX(7.03)99.1521({13},
HI(7.03)99.2512(8}
99.8 MnIlIX (¥)50.858(75), PaII{18)CD.026(20}

1100.4 MY (7.02)00.3597{16}, NI(7.02)00,4652(10)}, PeiI{10)00.525(20), CrITX(23)00.61{30) 17
oL.3 KI(7.02)01.2907{15), CrIIx{23)01.43(30}, PeIr{18)01.538(20} 1
02,1 CrITE{31)01.91{15}, SIE{3)02.32{3}, Pell(18)02,385{8) 8,9
03.0 FeIZ{17)102.758(1}, CrIII(23)02.88(30), KnIII(Y)03.130(65} ]
04.2 CrIXI(31}04.44(15)

04.9: Felr(18)04.978(1) 4,15
05,2

05.2 PelX (17)06.215(15), PeII{15)06.362(5) b1:]
05.6 4,11
06.9 11
07.4

08.4 HAIIX{2)08.157(20), SAILT{5)08.368{14}, MnIII(Y)08.482(75) a,19
09.0 10
10.0 SLIII(5)09.970{16) 8,19
1i.0 HnIXI{2)11.104(10), PeXI(15)11.114 {15} o]
12.1 MnYT{31)11.898({10}, P2IX(16}12.036(35}, HnI1T(Y)12.284(75) ]
13.2 HAYII{¥)23.193(90), SLI11I{5)13.228(18} 8,19
14.0 21
14.4 CI(30}14.45612{2) 21
15.1 21
15.6 21
16.2

17.0 CrIII{22)17.15(30) 15
7.8 CI(23)117.706(3)

i8.6 CrIIl{30)18.55(20) 10
19.3

ORIGH\IAE
Py
OF P00k, gp; A%";ﬁ{s



Teble J (Continusdl

ugi’:;:"";‘:h Identificaticne ¥otes
11320.4
21,3 18
22.5  relr(l2}21.987(25), CI(27)22.3438(21), CrIT1(22}22.43{15), 54IV(3}22.485(B), 319
Fell1(1)22.526(9), Fell(13)22,858(25)
23.6
24,0 Fell{ld)24.134(20) 4
24.4  SIT(B}24.39(1) 8
24,9  FellI{l)24.8R3(9), SIT{B)25.00{1) 8,19
25,6  CrIII(22)25.73{20)
26.¢ FalI{13}26.425(20) 4,15
26.7 FelI{14)26.603(14), FeITI{1)26.72(6}, PeII(12)26.850(12) -
27.4 HnIII(¥)27.314(65), Si1Y/13.06)27.442(20h} 15
27.9 S41X(13.06)27.907{40h}, FelIX{1}28,02(8), Fell(l4)28.074(25), FeII{50!28,18015}, 3.8,13
54IV(3}28.340(10}
28.7 PeIr(194)28.530(10h), FelIl{1}28,72(7), C1{26.01)2B8.7240(2}, C¥{26)28.752(2}, 8,13
PelI{13}28,909(20)
29.2  CI(25.00)29.0298{2), CI{24.01}29,0777(2}, CI(2%)29.1637(4), FeIlI(1)29.19(7} 13
30.4 PeII(49)29.777(12}, PeITI{1)30.404(5), FelII(12)30.428(25) k]
31.1 Pelli{4B)30.B74{2), SIT(B)}31.05(2), FelXII(l}3l1l.194(7)
1.8 STI{8)31.65({2), FerIr{l}a1.914{3}
32.4 7
32.9
33.8  FeII(50)33,413(25), Halll(y)33.613(50}, FeII(ll)33.678(25) 7
34.3 NI{2)34.1653({30)}, HI(2)34.41249(31) a
5.0 NI(2)}34.9303(32) 8
35,5
36.63  CrIXI(-)36.67(50) 13
az.1 8,13
37.8 Pell(4B)38.039(5) a
319.0:  CI{23)36.625({1), PeIX{11)38.642(25), CII{14.04)38.926(¢2), CI(22,01)39.0867(2}, 8,22
©T(23)38.0931(2)}, €I1(22.03)39,1288(2)
39.4: C11{14.04}39.332(3) £8,22
33,8 CI(21.01)39.7657(3), CI{22}29.8120{4), CI(22)39.8650(4) 1Y
40.5  Cr(21.01)40.3163(2), C1(21)40,3573({2), SLIIT(31)40.545(6), CI(21)40.6413(3) 13
41,2 4,15
41,6  S4ITI(32)41,580(7}, CI{20141.705(1}, CII(11.01)41.625(2), CIX{11.01)}41.744(2) 8
42.4 SiITI{32)42.202(6}, FeX1(15,11)42.334{25}, PaIII(39)42.464 {4} 3,8
43.2 Pellf(39)42.955{5), PeII(10)42.235(25)
43.5: PeIIT{39}43.67(3 4,8,11
44,3 FeIT(156}44.052(3), SiIT1{32)44.306(8) 1.8
45.0 Pell(10)44.946(10), SLIIT(32)44,959{6), S{1rT(41145,122(8), SEIIT{41145.k48(81, 8

S4TTI(41345.16(7), SLIIT{£1)45.177{7), SLIII(41}45.19(7), SL111{41)45.22{7)



Table 3 {Continued}

w:z:::;dm Tdentificationa Hotea
1145.5 10
46,5 15
46.8  reIr{10)46.963(15) 8
47.5  FalI(10)47.413(25)
40.0:  FelX{10}48.295(10) 5,11
48.8  Fell(155)48.693(8) 8
49,6  MnTII{¥)49.572({55) 8A
50.0  VIII(2)49.94(100), PII(3)4%,950110) BA
80,5  Far1(10)50.292(20), Fell(10)50.689(20) 88,22
51.0  VIIT(2)51.04{90), FeII{10}51.163(25) 22
51,9 24,18
§2.2  OI(6)52.129(6), VIII{2)52.18(80), FelI(10)52.440(15) 8,9
52.9 HnIfr{Y}52.716(70), PIX(3)52.803(10}, PelI{l0)52.882(20} 2,13
§3.3  VIII{2)53.19(70), Feir(10}53.%81(20) i3
54.2  rerz{10)53,955{15), PIT(2)53.<97(10), CrrII(29)54.12(15), VIII(2)54.24(70}, 8
FeIX(10)54.401{10)
54.3  SiIIT(31)54.598{6), PYI(3}55.02{10) 3,8
$5.3  FeIT(157}55.273(2), CrIII(29)56.39(15) 10
S6.0  S1ITE{31)55.957(6), C1(19}55.9790(3}, CI(19}56.0283(1) 5,8
$6.5  CI{19)56.3893(2), CI(18.01)56.4035(2}, CI(19)56.5601(4) 8
57.2 [54T11(31)56.762¢4}] , FIT{3)56.968 (10} 3
58,0  CI{17)57.4084(3), CI(17)57.7672(7), CI(16)57.7695(7), CX{17)57.9097 (15}, 6
CII16}58.0186115), CI(15.01158.0347{15), SLIIT(31}58.102(7}, CI{16)58.1296(a},
CI(16)58.1315{6), CI{15.D1)58.3240(2), CI(15.01)58.3969(2)
£9,0  CI{15.01)53,6742(2), CI{15)58.7319(2), CI(15)58.9666(4), PIL(3)59.085{20) 22
59.4  Fari{73)59.347(20) 8,22
60.1  NI(1.01)59.814(4}, SiIrr(31160.255(5) 1,6
61.0  KI{1.01)50.932(2) 23
6l.6  CrIII{-)61.43{50), SiIII{31)61.579(8)
62.0 4
€2.7  Fe1r{153)62.351{2)
63.2
63,8  NI{7)63.8036{18) 15
64.3  NE(7)64.2065{12), WI(7)64.3246(16)
647 4,10
65.4  PoIIl73)65,269(12) %
65.1  HI(6.02)65.5944(12), CITI(11.76)85,71(0d}, RE{(6.02}65.8355(60), CIII(11.75)66.87(14) 6,8
66.9 8
67.5  KWI{6)67.4485(26) 8
68,3  NI(6.01)68,2155(11), NI(6.01)68.3144(16), XI(6)168.4168(12), HI{6)68.5355(22) 6,8
69.2 8
69.9  NI{5.04)60.6934(14) 7
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Table ) (Continrued)

w;.b'“;::::h Identiticntions Hoten
1170.2 HI{5.04)70.1573¢(5), HI(5.04)70.2766(13), HI(5.04}70.432(7), KI(5.03170.6741(6}
71,2 RI(5.03)71.0835(12) 2
71,6  FalI(154}71.606(8} 2
72,6  SiIIT{30D)72.529(4) 23
73.1: ?
73.4 23
74,0 23
74.5 S{I11(30,30)74.369(5), SiIII{A0)74.432(6} 4,23
75.3:  CIIT(4)74.813(3), CIIL{d)75.263(3) ?
75,6  CIIT(4)75.590{2), CIII(4}75.711(5} 19
75.9:  CITI{4)75.987(3) 24
76.4 CIIX{4)76.370(3), NI{5.02)76.50598({24), KI(5.02)76.6304({16} 53
77.5: 4,15
70.0 RI{5.02)77.6948{32), 5i111(30,30)78,004{B)
78.6
79.0
79.9  MnYT(7)79.846(20} 15
80.4 ’
80.7
8l.6
82,0  SiT¥1(64)82.018(3}
82.6
83.0  KITI{20)83.031{14) 23
83.4  HaIII(4)83.305(30) a
83.8  MnIIr{7)83.870(25) 8
84.6  HIIT{20)B4.550(15)
85.7 15
86.1  HaTir(7}86.133{10)
ar.0 15
87.5  crIrx{-187.85{30)
89,3 CI(14)88.8332(6}, ©I(14)88.9925(15), CI(14}B9,2487(8), C1(14}83.4469(15), 6,0
CIi{l4}69.6307(20}
90.4 CX{14)90.0650(6), BITI{1)90,27(2), S131(5}30.418(100) 5.3
90.9 10
91.9  ¥nIIX{4)}91.726(15}, CI(13}91,.838(4), CI{12)92.2175(2) 9
93.3 CI(12)92.4507(4), CE{12)52.82347(2), CI{11)93.00881(30}, CI{11}93.0308{30), 8,18,19
CI(11)93.2400¢39), CI(11192.2643(30), S4TI{5)93.284{200), cI({11)93.3932110),
€I1(11)93.6489(15), CI{9.02193.6787{15}, CI{9.02)93,9955(4)
94.¢ SITT(1)94.02{4}, CI(9.02)94.0635(10}, CI(3.02)94.2233(4), cI{10}94.3009(4), 8,19,2%
SITT{1)94.40{3}, CI1(9.02;94.4D55(6), CY(10)94,4084(10), SL11(5)94.496(25M,
€I{2.02)94.6145(B)
96.4
97.4  CrIII{15)97.37(20), ¥4I1(5)97.389(100)



Tuble } {Continued}

u‘:ﬁ:;:"n;"m Identifications tiotas
1198, 4
99.5 NI{1}99.5495({32)
1200.2 HT{1}00.2233{11}) 5
00,8  NI(1)00.7098(30), SIIT{1)00.97(4)
01.6  CrIXI{15)01.42({15), SIII(1}0%.71(2)
02.6 15,22
03.0 .
03.8: 13,26
064 13,26
05.8: : 138,26
C6.6 CrIIT{7)06.38{60}, HnIIT{3)06.425(20), SiIIT(2)06.510(30), SiTIT(11)06.532(20}) 12A,26
07.4  SLIIT(22)07.517(9) 4,26
15.0  H(1)15.66B, H{1)15.674 2,27
21.6- CeIII{14}21.90(40) 4,26
22.5
24.0  ¥nlT(6)23.825(20w}, SiyI(8.02)23.807(20), S1II{B.02)24.252(20) 26
25.0  SATI(B.02)24.972{10), KI(21)25.0257(21) 4£,26
25,4  NHI(21)25.3684{20), NI(21)25.3V42(20), CrIIr{l4)25.65(20} ) 4,26
26.8 sz:c7)25.76t1). CrIIT{14)26.72(20), SLiTT(B.01)26.814(50), Si1¥(8.02)25.887(20},
SiII(8.01)26,986(40) -
27.5 SIZ{?7}27.45(1), SiTI(8,02}27.60&{100)
28,6 NI (17)2B.4067(18), WI{17)28.4125(18}, SiII(8.01)28,437{10), SLII(B,0%)28.617(25),
C¢rIIz(14)20.65(30), Sirr{s.01)28.746(150), NX{7)28.7852(20), NI(7}28.731%(20),
¥nIXT(5)28.971{100)
29.4 54Y1(8.01)29.368({200), CrITI(14)29.53(15) L]
0.0 HnTITT{5)30.120020w) 4,8
0.6  CrITIr{21)30.80(20) 8,23
3al.3 . e
32.4
3.4 CrIIX({21)32.96(50), SII{7)331.35{0}, PeII(275)33,660(8) e
34,1 CrIrri21)32.52(20), SIX(?)34.14(3} 4,8
4.8 4
i.:.z- S1Y11(49)35,4320L7), S11T(-)35.92(10), Crirr({21}36.20(40) $
25
37.1 GaIX {£)37.06(20) 9
38.4  Crirt{21)31s.51(40}
39.1  ¥nIII{5)39.244(50%)
3.9 ¥aTI(~}39.916{25) 8,38
40.4  MgIr{~}40.399{20} 8,28
4i.0 ' Iy
41.4 .
2.0 HaIV(-)42.246(50) 6,28

C o
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Table ) (Centinued)

‘gxia’“ﬂ;ﬁh Tdentifications Fotes
1243.2 . WI(5143.1711(30}, ‘KI(5)43.1766(30), H1(5)143.3058(28), HX(5143.3133(20)
4.0 23
44.7  MaIV{~)44.495{90} 9,29

45.2  CrIIX(6)45.23(1%) g
45,8  HnITI(Y)45.673(75), HnITI{¥145.975{70} ‘8
46,8 SE1Y(08)46.738(100) ‘8
47.3  CIII(B}47.283(3) 3
47.8:  HoIV{~)47.726{85), CrIII(6)47.56{20) ‘10,29
48.4  SiTI(B)48.426(250) :
49.4 4,15
50.4  5iIT{13.05)50.089(200), SiIT(13.05)50,433(150), SII(1)50.50{1) 1,6
§1.2  54T7(B)51.164{200), CrirI{6)51.42(15) g
$2.2  MnIV(~)51.933(95) 29
52.6  CzIII{6)52.61(50) %
'53.2: 4,15
53.8  §IT(1)53.79(5)

56.5  CITI(11.53)56,52{1d) &

57.3  HaIV(=}§7.277(95) " 29

58.73 CrITI(6)58.55{20} 23

£9.0  CrrIT(20)59,02(40} 23

59.6  STI(1)59.53(5) : 23

€0.5  CrIIT(5)50.80{20), SLiTT(4)60.416(i000), FeII(9)60.542(20}, CL(9j60.7I558), 6,19
©¥(9)60.9266(4) , CI{9)60.5962{3), CI(9)61.1223(5)

6l.4t  CI(9}6L.4257(5), CI(5)61.5519{10) $,14,21

62.1  CrIII(20)61.86(4D), GeII{4)5L.50{40), CrIrt(s162.34{30)

62,9 _ .

63.6  CrIXt{20)63.61(35) 27

64.8  CZIII(13)64.21(35), HaIV(-}64.412(9D), GeIX(4)64.71(10), SATT(£)64.730¢2000) , £,13,25
S54TI(4}65.023(200) -

66.2  CrIIT(5)66.14(15) 13,21

66.6:  FeII(9)66.694(20) 13

67.3  FeII{9)67.437(25)

68,1  CrIII(5}68.01(25)

€9.1  MnXrr(¥)69.104{80), CrITI(13369.11{25)

69.8 o I
71,4t FeII{9)71.235{1) B,14
72.0  CrITT{13371.B5(20), FaII(9}72.001(25) ]
72,6  PeIT(9)72.638(15) a

. 93,2 . CrITT(5)73.3105) 4.

‘93.8: T Y
74.2 8
75.1 ~ Cr(55174.9038{3), FeII(9)75.154(25) )



Table 3 {Continued)

;::: ;::;dth Tdentifications lotas
1275.8 Fell(9)75.801(20) BA,12
6.1 EATII(Y)76,002(70), S1(7.01)76.4825(2) 13

76,7 CI(7.01)76.7498{4}
77.3t  CI{7.01}77.1901(2), CI(7)77.2454{25), CI{(7)77.2023125) 7
77.6  C€I{7)77,5130{30), CI(7)77.5496{30), FeII(9177.667(10}, CI(7)77.7229(8), 0
cI{7)77.9538{2}
79.1  CX(6)79.0558(3), CI{6)79.2286(<), CI{6)79,1977(2} 6 -
79.9:  CI(5}79.8904{B)}, CrIII(12)79.91(20}, CI(5)60.1353(6) 1,15
80.4  CX(5)80.3326{20), SiIII(63)50.354(6), CI(5)60.4042(2), CI(5)80.5970{6)
80.7  CI(5)80.8470(8) 11
82,0t 12
82.4  TLIII(2)82.45(3) 11
83.0 1A
83.5  MAXIX(9)83.566{500) 130
B4.1l.  HnITI(9)84.041{30), CrIIY{12)B4.09(Z0) B
85.0 o 4
85.8 8
86.5  TLTIY(2)86.38(40) 6,8
87.0  CrIII(12)87.05{40) 8.
87.4  MaIII(9)B7.583(400) ]
B87.8 15,22
83.5  CX(53)8B.4£22((5), MnIlf{3)EB,674(50} 3
89,01 4,18
83.4  TITIIL2)89.37(30)
80.2  CI{51)89.9772(3), FeTI{88)S0.204 (15}
91,0t  CrITI{37)90.93(20} 15
91,5  C2IXi{37)91,53(2%), FeIZ(87)51.594(15}, MnIIT(S)91.597{300}, THI2T(2191.64120) s
¥aTII(9)91.631{402), CrITI(37)90.77(25} - .
92.2 )
93.1:  TLITI(2)93.26(30} £,6,8
93.6  MiITI(9)93,649(200) 8
94,6 S1ITX(4)94.543{17), TLIIT(1,2)94.67(50}, PeIT(B7)04.514(12)
85,8  TLIIT(1)95.91¢30) 8.
96.3  FeI?(FG)96.0BR(20}, CII?(12.07)56.30(3d) 15
96.7  SLIIZ(4)96.726(14} 8
58.1: _ _ 15
58.8  TLIIT(1,1)98.57{50), TelIT(87)98.815(2), SiT1I{4)58.691(15), TLIIF(1)96.55(40), 16
S1171(4)98,960(18)
9%, 41 10,12,14
1300.7: £,15
0Ll  SLITS(410L.246(14) - N
02.2  PII(2)01.878(l0), onz:oz.ruuol 3
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Teblo ) [Contdnued)

“23:;::;& Tdentificoations Kotag
1303.3  S1XII(d)03.320(16)

04.4  SATI(3104.369(100), PIX(2)04.454(10) n'
04.7  PIX(2104.698(10), OL{2}04,852(10) 13,22
05.5  PIT{2105,53M(20), SLTX{11,04)05.390(50n), o:(z)ms 023{10) 6,19,22
06.8 21
a7.9 4,23
09.4  S1II{3)09.274(200), CrIIY(2P109,34(20), SLIT(13,04)09.458{20h), PII(2)05.077{10) 3,19
10.6  NI(13)10.5403(27), PII(2)10.685(10), NI(13)10.9431(25), WI(13}10.949B(25) 21,22
11,2 C1(4B)11.3626(10) 22
12,5 SLIXI(10)12.590{13} 3
T1.% CL{45)13.4645(13)
1t . 4,22
ad, 4,22
15,0  [exrzriasyis.ooniin)) 4,22
16.3  CI{44}15.981(2), NI(12.02)16.2508(12), CrIXi{28}16.40{20) k1
17.2
17.5 HiTIT{10)17.3B(15) 4,8,11
18.0 B
19.0  NT{12.01}18.8224(10), NI(12.01)18.5293{12), NI{12)1B.9383(24}, HY(12)19,0050{24) 9
13.8 HI{12)19,6695{28), HI{12)19.6762(28}
20.8 ]
22.8  [crrxzire)az.siiin)] .
23.41 . 15
23.9  CII{11)23.8617(1), CII(11}23.9058(6}, CII{11)23.9513(3), CIL(11)23.5555(1) a
24.8 -1
25,6
26.6  RI(l1)26.5641(17), HI{11)26.5709(17)
27.4  TiXiz(4)27.60{15) 31
28,0 HE(11)27.8172(17), NI (11)27.5240{17) 4,31
28.6 23,21
29.1  CI{4)28.8332(3), CI(4)29.0851(5), CI(4)29,1233{5) 8,31
29.6 ©1(4)29,5777(12), C'T14)29.6001{12) B
30,3 S : 3
itz 3
3.6
32.5. 4
3.6 _ 23
34.5 CIr(1)34.5323({150), PIII(1)34.865(10) 19
35.6 IT{1)35.6625(10), QXE{1)135,7077(300) 19
37.2 21
7.8 21,25
38,2 21



Table 3 {(Continued)

Yc:?:;::;dth Idantifications Rotes
133%.0 21,23
40,2 8
40.6 8

404 SATTT(INAL.46518)

42,2 SLTIT(39)42,392(7)

43.4  511x1(39,39)41.398(6) 8
44.3  PIXI(1)44,343(15) 8
45,0  PIIX{1)44.900(10) &
46.0 8
46,4 7
46.9  5iI717)46.873{100), CLI(2)47,2397(10000) 8,32
47.8

48.6  SLII(7)48.543(100)

43.5: 6,14
50.0  S4II(7)50,057(150) 13
S0.4  S4IT{7)50.520(20), S411(7)50.658(20) 6,13
5L.2 8
52,7  SiTEI(7}52.635{100), ALIIY(~}52.830(100), AITII{~}52.858(70} a1
53.7 S£11{7)53.718{100}, [CI{43)54.20883(10)] 34
£4.8 . 4
55.5  OL(1)55.605{8) B
£5.8  CI(42)55.844(15) 8
56.8 13
57,2 CI(41)57.1324(6), CrIIT(36)57.20(15) 13
57.8 ‘

58.9  CI[40)59.2750(4} 9
60.8  HalII(B)60.704{1000}, FeIX(111)60.870(5) 22
§1.3  SLITI(46)61.597(8) 22
62.3  SiITI(38)62.366(5)

62.9  PelL{152)62.771(20)

63.5  SiITI(38)63.459(7), C1I{2)63.4471(12000) 32
gg.g— CITT(39)64.1636(12), FelT(103)64.590{12), HnIII(B)64.645(5) s
65.2  MnITT(R)65,205{800), GLIII{38)65,253(8), CrXXI(36)65.29(20) 9
66.5 _ ’ 4
67.1  SiIII(46)67.049(7} k1)

" 68.3  HnXI7(B)68.188(20}, CrIII(36)68,60{15) 36
sg.g— MnTII(8)69,410(400), HgIT(B)69.425(18), SLIIT(46)69.437(5), KAII(8)70.20(3) 6,28
71.2  rer1(-)70.985{70) 3,68
71.5  MnIII{B)71.649(300)}, SLITI(67)71.652(3) 4,10
73,2 - SLTIT(67)73.030(5) ' a



. Teble 3 (Continued)

Obzarved

Navalergth Idantificaticna kotes
1373.8  HATI{9)74.14(3} 8,37
5.0 SiITI(67)75.083{2}, Fell{~}75,124({50), SiI11(67)75.688(2} : 38
76.2 4
76.9 SATIX(67)77.082(3), Si111{67)77.2384(2) 4,5
8.0 1
78.3 13
78.8
73.6  Fell(~)79.434(40), C1Y(1)79.5278(20000), ALIIT(-)79.670(600), PIXI{?)}79.673(5) 32,33
80.4  PIII(7)B0.454(10) 13
80.8 13
g1.2  PIII(7)81.111(10), FelE(152)81.250(10); NLII(B)BL.I6(3)
81.6  FIIT(7)81.633(8) £,13
82.0 4.13
82.6 . : 9
B3.6  CrIiX(35)88.79{25) 4
84.2  AlITI(-)84.132{B0OY : 33
85.2 o3
87.9  SiIII(37387.948(5), SiIIY(37)87.979{5), SLIXL(371687.994(5), SLITI(37)88.021(5}, 6.9
S1ITI(37)B8.052(5), SLIIT(37)88.098(5) .
8.6 ‘
89.7  C1I{1)99.69268{20000) ' 32
92.2 ’ 15,23
92.8: ' o 8,14
93,7  SLIV{1)93.7553(15)
58.4 ' ' 4,8,14
59.0 [}
1402,8  SiZv(1)02.769(12) ) : . )
03.2 2¢
03.8  SiIT(13.03)03,783{5h} N . : ‘ e
04.3  S1IT{13,03)04.478{6h) 8
05,7 ) ' o : B . .
08.0 ' 4
09.3  54r1(13.02)05.073{10h) o o : ; F3
0.3 SATT(13.02)10.219(20n) 3
12.0 . ®Z(10)11.9310(30), NI(20}11.9387(30), NI(10)11.9483(30) .
7.2 514rx(18,08)16.972(10k), SEIZE{9)17.237(1) ’ ' : 9
19.1 C
0.8
2.4 . o . . o
28,2 PaXI(47)24.047(5) ' ' - N
.6 PelIld7)24.747(12), BLXTT(62)24.775(2) . _ R 8
28.8 - ' 3

an.a HnXII1(22)30,790{20u)



Tuble 5 {Contlnusd)

Chasrved
¥avelength

. Idantificaticns lotas

1438.0

8.5
4.0
1.4
43.0
50,0 e
50.4 8

R ee

NOTES

Bracketed lines unless noted are possibla jdentifications. NaIXY lines with Y as the miltiplet nurber aze froa
Yarosewick st al. {1971). oOther identification inforsation ix from Hoore {1950, 1952, 1962, 1965, 1870, 1975}
unless indicated in the notes below.

1.
2
3.
<.
e
&
7.
8.
9.
10.
il.
12.
13.
14,
15.
16.
7.
18,
139,
20,
21.
22,
23.
4.
25.

26,

7.
23,
29,
10,
.
3z.
33
34.
15,
6.
17,

18,

Lyzan B }

Extremely broad feature

Line asymmetric shortward

Neak

Sharp

Broad feature

Fenture in shoulder of follewing line

and BA, Lines vhose wings are hisnded tegesther

Line asymoetric longward

Feature in wing of preceding line

Feature in shouldexr of preceding line

Longward wing extends approximately 1.0A

#nd 133, Proad line with inc!.pent core douhling, hof.h features given
Ill-defined

Yeature in wing of following line .
Weak feature at end of broad shoulder of pravious line
CrIXT line in wing

Line winged shortward

Strang feature

HnIZ line minor eenstituent

Peature in wing of preceding strong lines

Lines whose shoulders are hlended together

Very weak

Peature in core of preceding line

Longward wing extends stproximately 1. R

Ring of Lyman ¢ distorts feature shapa

Lyzan a

Hg¥I line from Goorwitch et al. (1970)

MnIV line from Yarogewick and Hoors (1967)

Perl line frem Sales (19353)

Very broad line with many blended features, all given
Cl% lire values froat Padzicmaki and Zaufuap (1969)
AIXIE line from Kelly and Palumbo {1973) .

CI line may be in very weak feature between this line and the fn!.lun!.nl; one
Broad, flat bottcmed reglon

Broad, flat botwsoed regien, strongest two features given
NIIT iine in wing

Line core asymsetric angward

)bo:c's {1976) zevinion of the miltiplet table for OI arrived after thix ta.ble wnE. tvpu! Compared with the data .
in Moorm (1950) it shows that the wavelengthx of OI lines in this latter ssurce require xlight rovizionz, that OI
{6}1152.129 im now OT(148}1152.1512, and that addivional OI may be present in T Her including A1047.376 and
11049,115 of multiplst U¥2.01; A1240.377, A1240.378, and 21240.37% of sultiplet GVI47, and AL105.20 of multiplet
Cv20B.
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Table 4

Tha Spectrum of | Hery 2028% to 20593

V::;:T:—;dﬂ: Identificationa Hfﬁlli

2028.9 7e11(93)29.16{8), NLIT{43}29.20(10)

0.5 '

32.4  [MaIIT{11)31.439(1000}, NiIX(33132.30(5), FaIT(94)32.407{25), PeII{~)32.543(20) 1,2,3
33.2  reIr(-)33.254(20b), NAII(15)33.42(3} 2,3
34.5  PeII(~)34.402010}, KnIIT{11}34.424{100) 2
5.5 2
7.8 '
8.8 MaIIT(11)38,874(100) %
40.4  CoI1{26,28)40.68(20d), FeII{93}40.687(25)

Q.5 o 5
44.0  FeIIT{71)44.302(d), FelI(-}44.451(50), HaIIt(11)44.486(300) 3,6
45,5

46.4 2
£7.1  CxTII{69)47.23{80} 2
48.4  FeIT(~)48.375(10}, FeIl(121)45.452(5), HnIIY{~)46.840(400) 2,7.8
45.3  PeITT(71)45.384(7), MnIIX{11)4%.557(500} 8
50,8  FeIIT(60)50.73%(7}, Felx(93)51.028(25)

52.4 ‘

" E4,1  HEXI(32)54.32(5) 5
55.2  FelI(108)55.270(20}, CrEI(l)55.59(200), PelL(-}55.641(10) 3,8
55,9  FeXI{105)55.555(6), FeIII{71)$6.145(7) 8
58.8  PeIXI(78)57.05B(6), PeIT{82)57.332(12}, 5i11(2.01)58.646(50), FeIII{100)%6.560(B), 2,9

51T1(9.01)59.014(50)
53.6:1  PeITT(78)53.677(7), CriIr(56160.18(15) 2,10
61.5  CrIr(l)61.54{175), PeITI(48)61.552(20}, FeIII(78)61. 751(9)
§3.0:  MaIII{Y)63.138(8S) 1
€3.6  PnIIT(¥)63.392{80), Feri(02)63,672(25)
€5.8  CrIr{l)65.46(1503, PeIX{109)6&.C05(15), CrITI{38)66.16(15), Malli(-}&6.3203(500), 6
HLIZ (15)66.41(5) '
67.2  FefrT(i24)67.302(6), TLIV(2)67.564(20) 12
68.1  PeII{l37)67.917(20), PeIII(48)68.243(12! 2
€8.8:.  MAXTT(10}68.965(1000), CrITI(38)69.00(20) 2
9.6 ) '
73.2  Felrt(39)70.53%{8), FeII(107)71.821(10), [SLII{9)72.016(200}]
72.8  MoITI{Y)72.696{70), SLIT(9)72.701(200}, PaTI(-)73.231(10}, CrITr(38}73.36(L50) - 3,10
75.7  ZeIt(l07)75.683(5}, PeIT(~)75.768(20) .. 2,8
76.6 o e ¢
77,1 KII(14.07)76.944 (4}, MalII(10)77.310(300), PaI(116)77.507(12) 8
8.8 ®LIT(16}78.76(3), Fellr(48)78.589({14)
80,6 un(ez)an.ustzm, WLIT(16180.84(5), HaIII(Y}81.053(70), MATIT()BL.141(75)
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Table & (Continuad)

Chservaed

Hotex

Wavelength Identifications
2093.0 13
8€.2  MATIT(10}64.159{800}, FelII(67)84.349(10)
85.2  RITI(42}B4.B7{5}, FellI{77)B4.968(5)
86,0  FoIIT(105}86.128(4) 13
B7.5  ALIX(3)87.0(5), PeIIT{77)87.132{8), Far1{108)87.527(25), FelII{77)87.307(1) 6,8
88.4  PeIII(67)8B.625(5), FeIlI{77)69.089{6} 6,8
90.0  MnIrI(10189.992(630), FeXTI()24)90.053{7}, FeIir(67i90.139(12}, NLilI{15)90.14(5),
HRIIX{10)90.169(300), FelIII(59)90.240(6}
80,6 13
91.6  FeIII(77)91.312(})
92,9 PeXII{129)92.945(6) 2,8
93.6  FeIII(77)93.504{4}, HIIX(}5)92.55(B8), FeII(290)93.683(35) 2
94.9  HOIIX(Y¥)94.140(80), Fell(=)94.266(60), HAIII(16)94.712(580), MnITI(10)95.012(200), 1,8
FeIII{105)95,327(3}, NII{16.06)95,532(6}, MnIIY(Y)05,B808(75)
96.5  NXI(16.06)96.192(4), FeIII(59)96.430(8), NII(16.06)96.856(5) £
97.5  HAXI(31)97.08(12), FeIII{67)97.480(15), PaII{80,120)57.512{25), FeIII{66}97.652{12}, 14
MAT1I(10)97.870(500)
99.1  PelXI(66)55.231{5}, Ferf¥(120)99.332(6), KniTT(10)99.308{500) 5,15
2100.8  CIII(23)060.46(0), FeIIT{129)00.961{8), FeII(250}00.963 (5}, MnIri(20)C1.038 {200} 16
03.2  TiIV(2)03.160(18), CrITT(41)03.22(20), Crr: ${41)03.32(20}, NLII(31)03.33(5) 12
03,8 PeXIT(66)03.647(5), PelIIT(66)03.799(12} 1
04.8  CrIIT{41)04.85(20}, Mnlir(¥)05.332(60} 7
07.4  FeIII(66)07.324' 0}, FoIT(250)07.555(10), CEIIT(41)}07.68(20), MafIl(l0}07.853(15), 6,17
NiII{50)07.94{18R) , Fell(Bl)0B.133(15}
03.5  FeIIX(105}08,676(5), PeI1(227}00.942(25), MnIII(¥)Ne,289(50}, NLIT(60}03,01(5),
- PeII{227,250}09.037(10¥
10.4  PaII(290}20.240(25), PeII(108)10.724{15)
11.8
13.8 HiII(60)13.51(12), CrITI(41)13.73(100}, CrIII(41)13.83(00), CrITI(41)14,26(50}, 7
CrIzi(6l)14.53(50) : .
15.2  CrIrr(4l)14.87(1c0)
17.5  PeIII{58)16.588(7), FelI(213)16.960(25), CrIIT{41)17.53(100) 6.8
lg.&  FeII{l20)16.1955(B}, PeI1L{58)18.415(5), Petl1(58116.567(6), CrITI(70)18.65(201, 6,8,10
FeII(120)19.050{12) ) _ R ) S
- 20,4 PeIII(58)20.238(S), CrITT{411320.15(25), PeIII(58,50)20.7674)
22.3 CrIIX(70)21.69(30), CrITI(61)22.44(40}
23,2 {orrzz(a112z.75(10)] ,CrIr(61)23.53(80), Ferrr{104)23.590(8}
25.1  HATI(14)25.12(6), CrITI(41)25,62{15), Mi11{13)25.85(4) 13
27.6  TeII(-)27.691(10), RLII{41)27.77(6}, PelX(290)27.957(10), YTTI(S)27.39(100) 8
29.4  CrII{24)28.83(50) '
30.5  WIT(25)30.179(5), CrI1(14,24,79)30.222{50), Pelr{80}30.259(15), PeL1(249)30.548(12) 2
312 FaIT(-)31.201{60), HATI{14§31.27(3). {cexizistyst.esizoy o ' 2.3
32.4 [



. Table 4 {Continued)

Hmm;gh Identifications tictes
21M.0 FeIX(=)33.175(30}, Cryx(23)33.453{100), SiIT(33)32.99(108), FeIT{213323.550{8), 3,6,
VIT(?7134.12(200), Crixi23)34.20040), RLTI{31)34.26{8), CrIf{23)34.52(100), 2,19
Cr11(23)34.62(75)
35.2 FeIII(98)34.86119), FeII(=)35.249{20), CrIY{23)135,34(50}, CrII({23)35.42(50} 3,8
36,4 FeIIT(76)36.390(5), SEI1(32)36,402(30h), Pell(249)36.519(20), SLiIT(32}36.560(504), 2,3,
FRIII(59)37.009(5), FeIT(-)37.177{70}) 8,20
37.9  FeIII(58)17.365(8), CII{17)37.417{3h}, FaIl{6)37,735(15b}, CII{17)37.897(5h), 20,21
YelIT(135)38,103(20}, HLYI{13128,60(10), HIr(0.01}35.007{4), CTIII(48)39.11(80)
39.6  FelX(6}39,676(25b}
41.1  CeITEZ(40041.15{100), FeIX{=)41.710{S0} 3,22,23
43,2  FeXI(-)42.428{20a), WIT{0,01)42,775{6), FeXII{76}43,045(7), PelII{$9,59)43.470(D} 3,13,23
44.7 FeIII(59)43.76(3), FeITX(58,59}43.827(T}, CrIIz(40)44.15({80), FeIll{58)44.282¢{8), 5,19
YelIX(98)34.743(T)
46.3  FeII(6)46.058({1%b), FeIII(59,59)46.062({B), FaIlX(59)46.339{6}, CriIr{40)47.16(50)
47.6  CTIIX(45)47.56(50), FerX(213)47.715(15), PelXII(55147.,9041(7)
48,7  CrIII(70}48.65(50), CrIIX{40)48.85{40)}, CrIII(52)49.48(50}
50.0 7
50.7:  PeXI(135)50.618(20), PalI({248)50.762(10), FeIX(106}51.095(25) 24
52.5 PeXIX{112)51.776{15), PelI(108)52.373(12), FeII(151}52.408(25), FeIlI(141)52.706(6), 22
CrIII{50)52.76(50)
53.6  FeII(225)53.281(5}, FeIII{98)53.320{3}, FeiI{6)53.874(1) 25
54.5  CrIII(48)54.62(30
55.2: 24,26
§6.0:  FeII(213)55.B39{12), [CrIII(52)57.17(100)) 24,26
§8.0  FeIII(70157.710(12), FeIXI(145}58.472(12) 8
58.8 FelI(89)58,518{25), NAXI(13)56.73(8), CrIII(48)59.08(40}, FeIT(6)59.152(10b) 8
£0.5:  FeIII(140)}60.655(6) 8
61.3 FalX(213,227)61.161({15), RiXT(14)6l. 21(10). PeTIL(70)61,270(10), PelX{227,370¥61.313(20}, 2,8
PetI(119)61.582(20)
€2.0:  FeIT(90)62.023(5), FeIll (140}62.283 (5} 2
63.2:  PelI{372)61,370({20), CrIII{48)53.86(50) 13,35
64.8  TeII{79,372)64.333{20}, FelI(213,370)64.558(25)
66,4  RIZI{13)65.55(403), renuasms.sssum. ?e::mzlas.matzo). CrIII(52166.25(60), &
¥aIII{70)66.952{12) k :
67.6  PeII({~)67.393(80b), PelX(119)67.401(12), Fell (213:57 eaouza. CrrIr{4sea. 23(30) 27
69.2  PerI(247)68.925{8), NIIT(13)69.10(30R), FeIl(370)69.431(10), MnIII(-)6S.857(1000), 1,5
{PeIIT(140)69.709(5}] , Pell(~)69.846(20), PeII(370)69,550(12)
70.3  PeIX(372)70.193(S)}, CrIII{68)70.70(100), Crlf({36)70.71(50) 28
71.1  PeIIT{70)71.045(12}, Cr1T{36,36}71.06{40) 28
72,2t TeII{372)72,056(1) ) 11
72.7  PeII(372)72.679(8), FeIr(134)72.985({15}
73.8 Fell{248)71.220(2Ch), PeII(79)73.720{15), TelIT{75)73.829(7), cnm 05173848152, 7.22
: BaIiT(~}74,132(700}, CII(14.C5)74.168(3) -
75.0  FeIII{70}74.658(15), NLIT(I4)74.57(30R), reuuasn-; 549(8), uuzusns.zs:zsm.

TRII{90)75.445(25)
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Table & (Continued)

N:::m Tdentifications Hotes
2177.3  FelI{)70)76.826{20), MAY1I(=)76.859(900), FeIr(106}77.025(10}, HLTI(40)77.08(6}, 38
FoIT(~}77.200(40), NLIX(40}77.36(6)
1.9 7,8
79.4:  FoIXI(75)79.258(6), RLIT(40)79.36(6), NLTT112)79,46(3}, NLTT(30179.93(3} 23
80.4:  FeIT(370)¥D.256(12), Felit(70)80.410(12}, HLXI(40)80.46(10} 29
81.2:  FelI{370180.570(12), FelI(370)81.137(8), FeII{370)61.407(5b}, PFell¥(122)81.407{d) 29,30
CrIIT(51)61.41(15), [HnII1(-)181.847{B007]
82.4
B3,9  FeIII{75)82.889{4}, FeIT(89}B3.301(12), FeIl(119}83.468(8), CrITI{55,64)81.71(50), 3,6
FelI(247)83.803(247), FeIII(65)83.980(6), FeIII(122)04.114{4), FeII(~}64.436{50],
32 TI(13)84.61{25R)
85.9  Jcrrit(51,68185.01(160)] , [MnIIX(-)85,103(600)], MLII(4D)85.51(12)), PeTE(271)65.6228), 15,27
FeIII(65)85.654(5) :
BB.0  FeIL(271)87.444(12), PerI{-)87.546(304}, FeI1{09187.678{10), MnITI(¥]1B7.756{75), 1,25
FalT(135)87.868{15), FelZ(-)87.901(30), WLTE(12)88.05(6)
88.3  CrYXT(60)90.05(50) 27
91.2  CrIII(51}50.76(300)}, PeIII(65)9:1.215{6), YIII(S)91.22(200}, CrIII(47}91.24{40},
CxIII(51)91,58(100)
92.5  PelI{367)91.935(10} 7.8
93.5  ColX{22)93,605(100) B
94.4 . .
95,6  PellI(123)95.532(6), PelII(74)95.866(5)
86.8  Pelf(~)96.680{00), FeII{226)97.273(5h) 3,5,11
97.8  CrII1(51)97.62(100) 2
88.6:  CrII1{6A)98.62(100), FoIf(367)98.660{4), MnITI(¥)95.033(75) 2,8
99.8 : . B8
2200.6  [¥3%2(5)00.80¢50)] , FelI(~)00.964 (20}, CrI:¥(47,51100.9820), WLII{13)01.41[20R), a
Cr1iI(60,68) 01, 46(15), PeTT{367)01.555(5), CrIII(58)01.53{20)
02.4  PeITI{74}02.458(6), CITL(27)02.54(1) 8,24
03.3  ©ofI(1)02.928(100), CrIII(47)03.22(100}, PeTr{406)02.420{1), [NII(18.08}02.,633(33} ]
04.6  CrITI(51)04.57{30} . 5
06.1: NII(.5j05.008(6), FelI(367)06.153 (B}, YIII(4}06.22{30) 2
06.8  FaII(134)06.582(2), N{XI{13)}06.71{25R), CrIII(47)07.46(d0) 2
06,4  FeIT(367)08.419{37), CrIII(58)08.70(60), FeIil(110}08.85{10), FaII{366)09.042(20)
30.3  FeTrr(123)09,739(5}, FerrI(110}20.073(6), MiTT(13)30,38(20R) 5
11.2  PeEl(118,134)10.952(5), KAT1(52}11.09(8), PelI(168,209)11.132(5), CrIII(47111.21{25},
PeI1{305)11.243(12) '
11.8:  MaIXz{y}i1.955{an} 24
14.0  [MAIIT(16)12.418(600)] , NATZ{30)13,18(7), PoIT(168)13.679(20), FeIl(368)14,059(20), 6,8
PeI11{69)14.616 (4) ) ‘
15.2 PelI(369)15.094(10), MnIII(16)15.211{B00)
16.5  HiII{12)16.479(104R} -
18.1  CrIIT(~}17.51(40), CrIII{47)17.75(1%), Pell{367}18,2009{30), CrIIT{=}18,69{40) ]
20.4  CrIZr{47)15.58(d0), PoIT{l€8)15,089(20), PelI(113)20,388(25), KLII(28)20,40(10R), 6,8,

FaXl{371}120.453(6), MnIX1{16)20.530 (900}

9,21



Table 4 (Continued)

uﬁ:‘_‘::;;‘:h Tdentifications tioten
2222,3  FerIT(69)21.630(30), SLIII(B5122.01(85), FeIIl369)22.679(1)
23.6  NLII(12)22.038(2CR), Pell(l63)21.4811%), FelI(3td)23,866(2)
24.7  K4TI{21)24.351(6), WTI(12)24.88(20R)
25,61 SEIT(15.02)25.267{1), HLII(12)26.34 (18R 2n
26,8 CrII39)26,72{200) e
27.5  FeTI(369)37.469(d), MaITl{16)27.491(1009), FeIIl(55)27.848(7) 3
28,8 YeII{366)20,761(10}, FeITI(122)28.881(4), POILT(120)23.267(10)
10.5
3.5 Fer?(368)31,512{10), CeIIT(45}31.61 (100} n
32.4  FeIII(64)32.430{10), YeIIT(139)32.690(10)
33.9 TeIIl(125)33.654(6), &III(‘S) 33.014100}
4.8 , a8
35.7  PeITL(69,139)35.699(6), FeITl(139)35.908{10), CrITI(39)35.91{200) 2,8
36,41 2,8
37.9  YeII(365)37.577(20), Crii1(45)37.59(150), PeIIl[139)38,155{10) 8
38.8:  FeIX(365)39,047(25) 11,26
39.6 8
0.7 ) 5,8
41.6  PeIT(385141.426(20}, PeITT(105)41.54(12) 8,29
42.4 29
44.0 Parii(64}43.,405(0), CrII{77)43.62(%0), CrIXI(39)44,10(150), Fell (365)44.216(8}
44.8.  CoTI{10}45.11{100} 13,31
45.5  PeIT(265)45.505{45)
46.3
47.2  HIIZ(30047.24(6), CrIII(-)47.64(40) 2
47.9:  ¥eII(365)47.692(35), CrIZ(49)48.30(50) 2
49.2  CrIIT(45)48.94(15), FeII(365,365Y40.063(30), PeIr{i65]45.181(25)
50.4 [PeIx(4)50.171(0}] 22
513 7eII(4)50.537(L), CrIIT(39)31.45(80), FeIL{365)51.831(80), CrII1(35)51.95(30), 7.32
PeI11(64)52.268(5)
53.2  FeII(4)53.112(1), HATI{29)53.67(6) 33
54.0  WLTI(12)53.856(20%), FeIL(365)54.086(8) -
55.4  CEIII(45)55.44(15), PeII(365)55,691(50), FeIZ(133)55,759(), Cril(49,77)56.01(50),
XiTI(51)56.15(8)
56,8 CxIII({~)56.64{40}, PaIX{3£5)156.897(10) 13
57.6  [CrXrr(39)57.32{20)}, PeIII(13)57.406(81, CrIIT{50)57.53(30d), CriI(76157.76(45), . 8
’ PalI(355)57. 788{25), CrX11(39)57.82(56d), Crix (75}57 95(50) .

58.3  CrIIT(63)58.53(30)
60.4 . TeII(4160,078{1), PeII(5)60.22B(1), PaItT{64)60,547(7), FeIl(4}60.653(1)
62.0  FeIIT(11}61.552(12), CFITI(33)61.64(40) 29
63.7  reIt(5)62.686(1) 28
63.61 rall{246)63.224(1) 25
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Table 4 {Continued)

‘_f__‘f,::::‘;‘:_h 1dentifisntions Hoter
2264.7 HLYT (12)}64.456{30R) , PaIT{2456)164.569(2), CrITTI(39)64.888(40) a
65,5 [Far2(5)65.950{0}) 8
66.5 [Po1(315)66.699(0}) a
67.6 PoIII(131167.42{10), Fall{4)67.584{1} £
68.6  VIV{B)EB.30(100), [FeIX(5)68.562{0)], [Felli5)68.644(0}} 7,8
63.9  HAII{12}70,203(40R) 7.8
1.6
73.8 CrIIX(67)73.30(100), PeIIY{153)74.00(8) 8,22
T4.8  NiTI(3B)74.7516) . 8
75.7:  CriII(67)75.43(80), HirI{39)75.70(7) 2
76.3  CrIII(50)76.36{100), NLIT{51}76.45(5) ° 2,5
77.6 FeIIX(73)76.070{0), CrIIX(67377.47(80), PaXII(127)77,B20(8) 22
78,6  FeXIT(127)78.432(6), MiTI{(22)78.771{30R)
79.9  Fell(4)79.918(2) 5,21
82.3 5
93.9 SLTT{18.02)02.266(3), NI1(20.02)B3.652(4), PerI(132)83.991(1) &
84.7 CrIIT(-)94.44{150), YIEI(4)84,.5(100), Si11({19.03)64.542({1), FeIII(73)84.979(5n) 24,32
06,2 Coll(9)86.165(150), CrIII({50)86.55(15), NII{16.02,20.02)86.689(6) 6,34
87.8  NAII(22)87.082(20R!, BAIL{38)87.66{10) ' ]
€6.7 HII(16.02)80,.444(5) kX
89.6 fezxi-)es.za(s0]
80.8  NHII{20.02)90.252{3}, CrIXI(50)90.66(80) 29
91.7:1  UIT(16.02)9i.652{4), welII(156)}21.850(6), CITT{12.01}91.851{6}, CITI{12.01)51.974(6), 29
CTIT(12,01)92.012(6), CIEI(12.01)92.060(6), CIII{12.01)92.111(6)
92.3 NIZ{20.02192.652(3), [FeXI(315)92.770(0)], Felix(156)93,056(10} 29
94.0  HII{20.02193.318(4), FeII(184)93.765{1) 34
94.8  Pelil(184)94,603(1)
96.1  CrIII{-}25.55(&0) 33
6.9  HAIT{21)36.553(30R), SITIT({93}5G.B7I(10), CIII(0)96,B70{16), NAXI(21}97.140{30R) .
cr1I{19)97.17(50}, NEIT{11)97.466{20R}, [CrITI(50}97.89{25)]
58,3 PeII(133)98.225(1), NLIT{21)98,269(30R), HLiXI(35)98.50(6) 25
2300.0  RLIT(27}995.65{8), MIIT{2?7)00.10{15), OIT(19)00.35(B}, CrII{149)00.58{30) 7
01.5 5
D2.8  MLTI(59}02.465(10), PeIXI(152}02.808(8), HITI(11}02.92(60R), Pelil(13B}03.012(7)
03.5:  Pellf{128)03.203(3), PeII(167)03.349(1}, RIXI(51}03,85(6} 13
05,1 PaIX{184)04.736(1), RiXI{38,59}65.24(10} s
05.8: : 13
07.5 CrEIr{19107.19{15), Rir1{38)07.79(8}, S11¥{18.02)07,843(2)
08,5 RHLI1(50)08.52(12)
09.6 CoErT(54)09.25(50) 7
11.0: . FelI(245)11.224(1} 29
1t.6 S1IY(22)11.718(1) 29
2.4 PaII{105}12.028(1), HLTI(58)22,531(20} 8,29



Tabla 4 (Continued)

Observed

Ravelengths Idantificutions Hotes
M3,9 FaI1(288)13,30() 8
14,6t CrITT(44)24.63(804), CrII{l9)ld,7i(4m) 24
16.0 RATT(11116,034(BOR), NITLX5}16.492(7), [NII{16)1&.630(61]
17,2 HIT(16}17.046(8), [Fe1I(183117.377{0}
18,4 ¥all(183318.343(3), HLIN(IL)18.48(12), FelI(132)18.534(1) 8
19,2 CrIII{44}19.07{100), PelIX(72)19.220{10}, CrII(34)}19.38{50), FeITI(144)19.466(8) 8,25
20,0 HATI{IN15.73¢12), NITI(16)19.941(4) ) a8
21,5 NIT(36)21.650(4), FeIl{1B3)21.6B87(1), Felir(132)21,71{10)
22.6 Ferl(1083)22,326(1) [
24.4  reITI(156)24.359(8) 8
25.1 CrEII{44)24.85(150), Fell(153)25,296(11, FaIX (268)25,577{1) 6
26.0 : -8
26.8:  RLXI{11}26.44(15}, FelYI(121}26.948(10 -1
2.5 ¥IIT(1}27.20(20), FeII(3}27.391(7), CrIII({62)27.67(20), Fell{163}27.953{1) 8
28.8
29.6 MgII(-}29.578(3), FeIII(72)}29.905(9), S11IT(B7)29.931(2h) k-
0.4  VIII(11)30.37{100)
31,2  FeII()B3)31.076(ln}, FeII{35)31.308(7)
32.0 24
32.8 rez1{3)32.728(8), [CrIII(44)33.09(25)]
32.6 {crrz(47)33.46(25)]
34.5 S£I140.02)34.203(10), 51IT{0.01)34.404(30), HiIT{20)34.,59{30), SLIT{0.01}34.606{30)
36,7 MAIT(27)36.59(5}, HEII(50)35.70(15), PeITI{721)36.76B(10} 6,7
38,1 FeXr(3)38.005(%)
39,4 FeIXI(72)38.961(10), PeXl(l05)39.408(2)
40,8 PelY{344)40.352(1), Ferr{1656)40.459{2), CrIIX(~)}40.51(60), PeII{l56}40.935{1), 23,15
HATT(50141.18({40)

41.6  FeTr(314)41.953(1)
43.6 NIXI{37}43.499(12), PelI(3}43.495(68), Perr{is)41.958(6) ° 3
44.4 S11X(0.01)44.203(10), FelZ,’144.278(6) ]
45,3 HiI1(58)45.26(30), FaII(165)45,327(5)}, RLiIT{11)45.44(15) 8
46,4 PeIz(314,379)46,271{1) ]
48.3 FeIi{36)46.118(8), PeII{3)48.300(Q) 5,40
49,6  SLYI(36)45.54{108), SLII(0.01150.174{20), Fell(379}50.186(1k} 8a
£1.2 HLTI(19)50.84(8), PeYI({165)51.298(5) :
51,9 FolI(379)5L.672{1h}, FeIZ(379)52.315(2h) 8
53.6 SLTL(35}53,09{200), PeII{379)53.682({1h}
54.7t  PeYI(165)54.473(5), Peil(35)54,884(5), {FeIl(165)55.218(3)] 6,24
56,0 [Fe17(379)55.35043h)] , 5121 (35)56. 295 (100H) , RLTT(22)56.41{26) 7
§7.2  FeIZ(333,379)57.005¢3n1), SLII(35)57.18(20N) ' 5
58.0 BL1Z(35)57.97{500), [vIIz(15)%8.70(169)} [
59.2 YeIT(3,165,379159,111 (8}, Yei¥[165)59,594(7} 2




2able 4 (Continued)

Hit::::;ﬁh Idantifications lh!.'.n
2360.0  FoII{35)59.999{8), SiTI(36)60.20{10H), FeII{36)60.287(8), SLI¥{I6)}E0.59(5h) 2
61.2 a
62.3  PeIX{165,379)61.728{3), FoII(35)62.014(6) 6,8,25
63.8  FolI{165)63.641{1}, FelX(270)63.611(3), Felr{379163.855(4}, SLII(35)64.33(3), :
PaYI(3)64.0825(8)
G5.6 Fall(~)65.771(2) 25
66,7  S51XI(18.01)66.053(5), VIIT{15)66.27(180), NiII(36)66.56(10}, PaYyy(IS)66.591(5), 6
FelX(2,165)66.884{1), su:uu 01)66.972(5h), YRII(1)67.25(200}, NATY(11)67.395(20)
68.0  FaIT(36)68.593{7} 30
69.6  NiXI(36)69.23(6)}, PalI{182)69.232(1) 33
70.6  FelI{379169.960(5), Fell(35)70.494{5), VIIT(10}71.04(200) 21
72.8  FeII(333)72.631(3) 5
73.9  PeII(3)72.733(8), FeIII{115)73.904(5), SiYT{18.01)74.255{5h)
75.2 CIr(26)75.08{3h1), FeiX{36)75.192{7), RIIT(21)75.426(30) 5,8
76.4  FeII{379)76.435(5h}, Ferz¥(115)76.725(5) B
78,1  FeIr(270,377)78.526(2), ColI{7)78.636(100), Fall(182)79.003(2), FelI(211}79.155{2), 5,17
PalI(36)79,275(7)
80.8  Pell(3)80.75%(TN) :
B2.0  C=IIi34,34)81.4B(50), PeII{2)82,034{9), Fell(35)02.356(3), vn::uo:ez.csusu} 7.8
83,2 FeIX(117)82.92(3), FeIX(2)}81.060{(4), FeII(36)B31.242{7) ]
84.4  PeII(36)64.386{7), FelI(35)}84.999(3) 8
86.6  PaIT(395)86.397{z) .
80.0  HAZT{19)87.77{25), FeII(148}88.230(2), PeIT{117)83.387(N
8B.8  FoiI(2)88.629{%), CoIT(7)BR.930(100), MnIIT(14)89.023(200), PaIII(13l189.533(8}, 7,21
FPaIY (244) 89.870({1)
90,8  PexX(402)90.766(ln) 8,35
9L.6  PeII{35)91.475(4) B
92.4  NiXI{36}92.58(10) 8
93,2  NiII{36)93.10(6), VIIT(10}93.54(125) 8
94,8 RiTI(20)94.548{50R), NLII{36}94.843(12), FelI{116)94.892{3) BA
95.6  PeII(2)95.416(7), FeI1(2)95.627(9) Y
96,8  PelI(21)96.714(}) 7
98.0 ' 25
99.2  Poll{402)98.664(2), FolI(2,36)99.237{9), PolI1{396)99,495(1) 8
2400.4 PoIZ(181)00.274(2), Fell(244)00.338(4) 8
0.6  PoII(402)01.301(2k}, CII(16)01.76L({52) 6,25
02.4  PeXL(1B1302.255(2), CII{16)02.402{72), FerX(377)02.450(8), PelT{156)02.587(1) 7,8
04.8 VIII(10)04.16{100), PeIl(2)04.430(7), CrirI(-)04. 72(40). PaXI{2}ud. 88269). s
RAIT (49)05,17{15) L )
06.0: PafI(402)05.688(2N), munzs:os.sanso) ’ Penmunﬁ.ossu)-, mn(asma.asm 33
06.8  PeII(2)06.660({2), HIT1{36)06.809{6), FeII(302}06.902(3)
07.7t  PeII(116)07.940(2), PeII(402}08.563(2h) 21,25
03.7  MelX(i50)02.377(1), FeIT(224)05. 'mam n
10,5  EalZ{2)16.521({9) [}



Table 4 (Continuad)

w:'v’:;:‘:;‘:h Identifications Fotes
2811.2:  PeIT(2}11.062(9) &

12,0  FelI(368)12.021(1}, HATI(11)12,25(5} n

13,3 RLTE{19)13.04(B}, TeIr{2)13.308(5), CrIrI(59)1).65(30) 2

Id.2  TIIITHI13.G7{15), PFeIl(16X}L4.08(L), YIII(1}24.68(100) 2,18

15,2 relI{181)15.068(3) 28

16.1 HLII(20]16.134{50R), CrIT{235}16.40{40} 8

16.7  FaTY{3IYE)16.457{2h), FelI{286}16.705(1) g

1.1 Fer1{244117.85%(6)

18.8  FeIr{395)18.440(2), FeIIT{47)18.568(7), Fell{164}18.702(1) 2%

20,0  FeIT(180)19.892(1), FelI(395)19.998{1), SiIT(34)20.19{3h) 3

0.8

ZL.6  PeTrs(l03)21.514(5), SAII(34)21.720(3h) 13

23.2: PeIT(301)22.688¢4), FeII{ll5)22.932(1}, FeII{301)23.204(4), Si1X(34)21.42(3h) 6,19,2%

24.4  FeIr(313)23.91%(1), FeIX(180)24.141(B), FolI(149)24.380{3), FelI{180,301)24.585{3) [

25.9  Ferz(210)25.362{2), FelI{224)25.677(3), FeII{130)25.504(2)

27,2 FeIr{ll{)27,157(1h) - :

29,1  PeIT{301)28,286(4), FelI{300)28.367(6), SLi11{34)28.45(10n), FeII(301)28.795(2), 6,19
FaT1(375)28.970(€), FIT(301)29.034(3}, PelIT{385)29.148(10), Fell{l4B)22,382(3},

FellX{180)29.497({2)

29.9:  CrIrI(59)29.75(30}, FeII{-)20.849(2), FoIr{l80)30.073(71, FeII{201,301)30.184 (2} 24

30.8: FeII{375)30.876(10), FelI(375)31.236(3), Ferrt(l1d)31.325(5), NIIT(49)31.57(8) 6,13,14

32.8  PelT(321)32.701(1), FelI{321)32.867(7}, Fell({384)31.050(1} g

33.6  reIn(164)32.495(4), OXY(1B}33.56(9), WLTT{19)33.57(10), FelI(355)33.571(1) 8

34.9  FeIr{375)34,052(15}, FeII{384)34.229{20), NLTTI(26)34.230(30}, PeIr{101)34.645(3), 6,8
FeIl(321)34.733(7), FeIL(375)34.822{5), FoII(190)34.942(7), Pell(383)34.998(25),

CzIIT(59}35.32(30)

37.4  FelIt200)36.222(2), Fell{3184)36.615(20), PelI{375)36,987(10), Feir{375)37.100(5), 6,8,
FeIX(210)137.157(3), FeII(213)37.256(3}, Pell(375)37.632({20), HnIIr(¥)}37.853(co), 19,21
HiYT(19)37.892(20), Felrz{47)38.174(8)

39.4  FeIXT(200)39,301(8)}, FelX{375}39.860(B) [}

40.41  PoTI{10D0}40.416(4) 13

41.2:  FeITI(395)41.133(2h}, MaIrr(¥)41.319(B0), PeIX(210)41.54B(1) 13,21,28

43,9  PeIr(375)41,842(15), PeII(375)44.274{10}, Pelr{148)44.515(B) 6,19

45.6  FeIl(375)45.114{40), OFI{18)45.56{10), PeIX(148)45.569({7), Pell[300}45.787 m 8

46.4 'renmaus 103(4), Fell(375)46,405{25) [}

47.6  PeII(300)47.203(3), Fell(299)47.320(3}, PelII{143)47,374{7), PolI(299)47.560(1h},

YeII{320)47.753(6) o

48.4:  HiITI(23)48,347(100) 24

50.0 ?.911(5149.573 (6), FelX{24}49.739 1), ren(zncue.ssud). FeII(-}50.027(3), &
reT?{375}50.134 (5}, FeIf(300)50.196(4)

51,3  Felx(34)51,106(2), FoII(209)51.208(3), Pe11{114,300)51.354(1)

53,1 PeII{300)52.926(1), PeIr(186)53,165(Zh}

53.9:

FalX(375)53.747(15) , PelT{162) 53 794 I!l Fell(375)53,935(25), Fell NOI) 53.573(2n),
FeII(222)54,158(2)
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Tabla 4 (Continusd)

Qhserved

Wavelength Identifications Rotea
2455.0t  TelI(320}54.574{6} 13
56,0  FuII{385}55.721{2k), Ferl{364)55.892(10)
57.6  Tell{310}56.641{2), FolI(109)56,816(2}, CrITI(43)56.83(50) 5,1%
$3.0  FelX{200158.782{8), Fal¥(299)58.964(5), CrIII{43)56.98(30), Foll{l63,322}59.097(2)
60.4  FetI{{01}60,1731{Ih}, FelT(395)60.45345), SIII{17)60.50(5)}, Fell{355)60.644(2) 8
61.6¢ FoXI{209}61.282(B), TeIT{163)61.667(I}, Foll(209161.055{8), FelI(355)62,325({1h} 6,8
63.9  FoXX(206]63.280{6), FelT(129,162)63.726(3), Ferr(ins)63.900(5!, FeII(20B}63.007(7) 5,9
66.91  FoIT(208)64.503(7), FeII(14B)}63.294(7) 33
65.8:  P4rI{208)}65.9117 ' 2
66.4  FoII{l79)66.670(7), PelI(179}66.B11(7) 2,21
68.4  FeII(3B7)}67.732(6), Fell(332)60.194(1), FeIX(145,163)58.292(4), FeII(113)68.56141} ]
69.3:  PeIT(163).9,372(1), PelI{299)69.512(6), FeII(382)65.712(8), FeIl{358)63.823(2) 7,8,26
0.8 PeII(208)70.406(d}, PeIT{179)70.661(7), FeII(223)70.752(4), FeIr{394)71.276(1h) 6,8
72.7  PeIX(162)72.075(2), FeIT{179}72.426(5), FeII{395)72.610(4}, CrIII{43)72.85(100), 6,8,21
PeIT(400}73.037(1), RiIT{19)73.13(15}, Felr{148)73.314{6)
75.0  PeIl(208)74.762(6), FelI{395)75,125(3h}, ALII(12)75.260(4), FoII{395)75.548(h} 6
76.5  PeIX(153)76.264(3) _ _ : o : 2
7.1 Ferr(162)77.342(4}, FelI(113)77.487{1) 2
78.0  PelI{224)78.115(3)}, PeIT(149)78.206(2), PeXI{161)78.445(2), CII61)78.561(16), 7,8
PolI(172)78.568(6)
79.2  Pe1r{356)75.225(1), FelI(382)79.385(3) a
79.8:  CrIri{43)79.77({10C), FelI{179)80.155(8) 12,26
81.2  Perr{l43)81.044{3), S4ITI(85)B1.508(3), [Peri(112, 311)81.576(2)]
82.3  FeIr(i61182.117(8), PelI(358)82.320(3), FeII{207)82.654{8)
84.2  CrIIX(43)83.06(100), SLIII(89)A83.196(6), PelX{331)83.721(331), Felr{243)84, 2-13(5), 6,17
HiTE(61384,32(10u), Fell({400)84.442(3h}, ?an(zaa)aa S53(1) -
86.5  PeII{208)86.343(7), PeII{3B5)87, 358(5h) 7.8
80.0  CrITI(66)88.26(60), [FelI(-)E8.335(2)] ) B
85.7  CPIT(92)89.28(50), FoIl(l61)89.485(7), SITI(17)}89.50(5), PeIl{207)89.846(8) 5,6,9
80,7  PelI(331)90.728(4), PeIT(179)90.856(6), FaII{207)51,352(6) .
93.3 PaII(243)92.34104), Fell{161,207)93.174{2), PotI(l61}93.269(12), FerI{400)93.880(2) .9
894,41  PeXI(161)94.111(2), FeII(382)94.893(2) 24,26
85.6 FeII{-)95.860(5) ’
86.8  SITI(17)96.24(6), RIZ(20)96.83(5} 6,22,25
97.8 - PoIT(l28,242197.709(3}, NiIr{i8)97.80(6), FeIT(175,207397.817(7)
99.0  PeII(161)98,897{10}, SIII(17)99.08{6), CrITI{66}00.27(40) 10,30
2501.2  PoII{3157)00.919(5), SiII(18}00.928(3) o
02.5  SiIrI(18)01.970(5), Fell(207)02.388{7) B,22
03.6  PeII(206)01,323(7), PoIT{161,175103.560(5), Pell(285)03.870(7} 5,8
04.8  SiIT(17.02)04.331(2h}, SLTT(17,03}05.091(7n), [Pelr(3djos, 21;(2)] 8
06.0.  HLII{48)05.84{20), PeIT{207)05.091(7), VIT(21)06.215 (200} S Ba
6.8  Criil(-)06.41{80), PoII{12B)06.429{2), PelI{175)06.797(2h}, SLT(110E, 8971425}, 25

FeI1(207)07.014(7)



Table 4 (Continued)

Obaxerved

Wavelength Identifications . Notez
2507.6  TelX(363)07.607(h), FeIX(363)07.695(2k), SITITL7}06,15(7)
08.9: - FeII(242)09,117(4}, CIT(14)03.123(10) 2
09.5t RLTTIT(22)09,467 (1) 2
10.8 HLXY(28)10.871(30) ’ 22,21
11.5  FoIT(3I)11.375(2), FelY:(93)11.418(6}, CIT(14)11.738(5}, FeII{163)11.759010), 6
FeII{175)11.910¢2), CII(14}12.065(22), FaIr{133)12.513(5)
13.3  PelIF(91)12.902(6), FaIX{363}13.155(2h}, FeII(207)13.372{1), CrII{308)13.66(50%1) 25
4.4 SET(1)14.316(375), FeIL(285)14.383(7), VIT(21)14.633{200}
15,2 FeII(175,206)14.912(3), CrTI(308)15,08(55%1), Fell{~)}5.105(3) 25
15,0  TITII(M16.01{20), SLX(i}16.112(500}) a
17,1  FeII{l47)17.124(8), FeIr{207)17.211(2} 5.8
18,1 CrIT(308)18,29{100wi) i
19.6  FeII(255)19.044(7), SLT(1)19,202{350), Fexx(222]19.404(2), ren:cmzo.mz(sn
NII(19)20.222{5), [FelI{363)20.267(1h}]
21.2  NIT(18)20.79)(6}, PeXI{268)21.099(7}, FeII{~)21.208(2)}, FeIX[-)i!l.485(2) ‘ 6,22
22,0  ¥eIX{330)21,810(7), FeII(159)22.1R83(3), NXx{19)22.227(7) 8
23.1  CTIT(308)23.24(150wl), FeII(3163)123.45){lh}, Sir{l)}24.108(425} . 6,7,18
25.6  FeX1(330)25.114(4), FeIT{155)25.386(107, MLrzisl)2s, 42{10u), Pelr(241)25.858(3), 8,19
FeIr(162)25.933(2)
26,4  Parr(159)26.071(5), FeI:(145)26.292(9) ' g
27.2  Felr{159)27.107{6), Felr(3259)27.694(5), TAIII(7}27.80(15)}, VII(50)27.903{250} 8,30
29,2 [S1T(1123.599(450)) , VIT{50)28.833(220), PelII(3£7)29.073{5), FelI{(241)29.221({5], 2
Crir(9)29.46 (25), Felr(145,177)25.545(10)
29.9  CrII(308)29.90{75w1l}, PerI(329)23,529({1}, PeII{178,363}30.103(6), CrIT(108)}30.1B(iS0w1}, 2
CrIX{308)30,20(150wL)
1.2 CrIIL(42)30.99{60), FeIT(33)31.082(1)
32.0  CrII(9)31.84(25), PeIIX{92)31.890(5)
32.8: 4
4.3 FelT(159)33.626(10), CrII{2)34.33(40), PeIr{l159}34.413 (2} 9
35,2 FeXT(405)35.364(3), Fex:(177)35.480(7) a
36,8 - PeXT(241)36.671(7), r'en-usg,lsmaa.szi(e;, PeI1(363)37.342(5) )
38,2: CrIII(42)37.73(80), FeiI(319)3B.205(8)}, CrI1{308)38.31(100w1}, Pell{160}38,500(5), 33
FeII{268)308.577(2)
g8 FeII{363)36.681(2), PelI(158)3B.794(9), FeII(158)38,832(8), ¥aIl{158)39.003{10}, )
NiTI([48)39.00{7)
40,8 TATTI(7)40.02[15), TeIT(349)40.531{2), FeII(177,343)40.669{6), PeIT{177141.096(T), ' 6
S4II(26)41.323(2)
42.0 TiIVI4)41.786(B) , TeIX{158}41.831(7), FeIT(33}42.316(1) 8,12
43.)  PeIr(223}42,733(5), FeII(155)43.382(8), FeIX(177)43.431(5), HLITZ(22)43.513{30} 8
dd.gr - S1IT(26)44.046{3), CrIIT(42144.37(R0) = 22,33
45,2 ZeIT(147)44.972(6), CriTI(57)45.17(50), FeXI{158]45,215(7}, Fell (257)45 43200 C 8
45,9:  NLIT(IB)45.903(20), SLiIZI(56)46,053(10) 24
46.9  PaIT(177)46.667(8), TLIv(4)45.860(12), Fal1(158}47.330(5) : 8,12
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Table 4 (Continuad)

Obaervad

Navelongth Idontifications Ratex
2548.8 VIII{12}46.22(150), Fell{136)48.325(L), relI{lss Ha 50016}, veumsna.u:m. ‘6yBR,15
FaIT{329)40.925({5}, FelT{284)43.082(7) :
49.61  TelI(177}4%,399(8), FoIT{177129.453(8), mnusm.sata) re:mame.-.-mn. +1
Toll{240)50.023(8), FoII(363)50.155(2} .
50.8  FelI{l58)50.575(2), FelI{240)50.68D{8), HLIE{17)51.04(5), FPaISI(130}51, nsa(ﬁ). a
PelX (1132 51,201 [4)
51.8  CrI1{109)51.58(50) 24
52.8
54,7 FelXl(127)53.738{3h), VIII{14)54 23{160), CLY(I0Y54.478(3), SLIT(26)54.530{10), 5:6,9
{PeII (205154, 950(1)) , FaIX{l” '55.866(5), HiIT(62}55,.13(10u)
55.7¢  PeIT(Y77}55,447{5), CrIT(-}55.47{7%:]}, KLiIT{47155.68(6), FaylT(92)56.207(5) 8,26
56.8:  Fell(1S8)57.079(I%), SiTI(26)57.206¢1) ' 2.8
57.6  FelI{175)57.500{4}, NEII{47)57.8816) 2
5§9.31  S1IY1{55)59.210(14), Fel1(266)59.237(3) A
60.0  CrIZ(317)59.71(5041}, FelI{205}52.774(5), Ferr(267}59.921({5), FalI(221}£0.278(7), 2M,8
HAXE (62) 60, 30{100) : .
60.8 a
62.3  Pell{221)62,094(6), PeIl(64)62.535(13) [
63.8  TIIIX(6}63.42{15], FelI{54)63.472{12), c:t:{ag)ba.setsm f nnrnzo:ss.ﬁcugzoo). 7
PoIX(266)63.834(4), [crIrr(- 354 ?s(aoa]
66.6  HAIY{62)66.08(15u), PeiI{404)66.21B(5), FeII(405)66.397(4), Fe1I(174)66.623(4), &
Fell (64)66.508(9)
67,4 TiTIX(6}67.53(B) 1
68.4 Ferl (145)66.405(6)
69.2 FeTI(175)60.872(3) .
71.0  PeIL{266,343)69.775(4), FaII(412)70.527{5}, Fel(284)70.843(7), ran(}:t&n:..ﬂéﬂ) -]
72.0  CrII(E9)71.78(s0) )
73.4  PeII{190)72.965(3), ¥eXI(205)73.206(4), Crix(232)73.54(50), FeIX(2B84)73.754(1) 2
74.3  Pelf(144)74.363(5), CII(24)74.826(10h1}, FeIII(80)74.838(7) 2
76.0  HnII(1}76.107(400), TLIII{B6)76.43(5) ' 20,6
76.8  FelT{326)76.853(7} 28,8
717.6 Pell(64)77.920(3), CrIII({~}77.96{40) 8,30
79.2 PelXl(265)78.985{L), FeIT({-)79.127{3h)}, PeII(239,266)79.406(3)
20,0 . .
2335 § FeIr{l50)82.111(2) 5
82.6  PeITI(80)BR.37{B), FeII{310)82.422(3), Fell(64182,582(10}, FeII{174)63.047(2) 1e
B84.0  HiII(48)64.01(8), FeIII(137)84.038(6), Crii(A9)84.10(50)
85.8  PelI{326)85.629{5), PeII(1}B5.876{13) 5
86.7s 13,325
€6.4 PeXI(326)87.945(7), FeII(145)BB.182{3), FeII{265)86.786(3) 625
90.1 - PeII(145)90.548(4), [ceIr(70)20,72(75)) [
91.5  PeIx(64)51.542(10)
- 92.7 PeII(318)92.762(9), VI1X(13)93.07(160)
93,61  PaIX(64)93.722(7), MaII{1)}3,731({300} 24



Table 4 {(Continusd)

\t:: ;:Z;dth Idantifications Haten
2595.2  PIT(310)94.964(2}, VIIT(13)95.11(170), YeII(172)95.285{2) 8,19,25
95,9 FelEX (80)95.622{8) B

7.6
98.4:  FeXT{l)98,369(14} 33
95,2  FeII(1)99.395(14) 6
2600.5 [Fazz(204}00.415(1)) B,25
01.5: 5,8,25
2.4 )
03.7 [EaTI(404)04.04B{1}] , SLIT(15104.422(2), [Fe1X(265)04.655(1)] 6,18
05.6  FeXr{404}05.014(6}, FeXIl342)05.307(6), FaII(204)05,416(6), MaTl(1)05.657 (1C40), 5,8
FelI{356)05.055(3), S1IX(15)106.0B4(1)
07.1  ¥eIr(342)06,514(7), FerI{1)07.086(13), CrII(70)07.90{50), FoIIT{91)0B,112(7} 6,68,21
09.4  Ferr{l7l)08.852{3), FeII(310)09.122(5), Fell(265)00.431(2), Fell(204)09.85914) } 6
10,8  NLIX(62}20.08(25u), MAIT(19)10.202(200), CrIr{316)10.81(50w1), Fart(54)11.075(6), 33
[rezz{173)11.339(1))
11.9  FeII{l}11.B73(13) [
13.21 11,25
14.0  PeIr(172)13.576(2), F+IT({1)13.820(13), Ferl{264}14.177(2)
15.4 PeIT(171)14.867{2), NIIT{65)15.20{15u)
16,5  CrIII(65)16.50(80} 3
17.5  reIrI(142)17,149(8), FeIT(1Lri7.5i8(32)
18.8  #MnrT{19)16.142(200), FeII{171}19.071{7} 37
20.4  Pezx(173)20.175(4), CII(27)20.20{3h1), FeIr({1)20.408{6}, CrIX{316)20.46(50m1),
FeII{171)20.693(7)
21.6  Per1{1)21.669{10}
22.4  Felr(316)23.129(4) 13
23.6:  Ferr(171)23.721(5) 2
24.4 2
25.3:  FeI1{318)25,48B9{9), HaII(19)25.806(2003) ) 25,33
26.0  FerI{l)25.664(13), CrITI{-)26,08{100) 8
26.8 PeIT(173)26.499(6), [FeIZ(203)26.695{1)] -]
28.0  Ferl(l)2B.291{13), FeIZ(203)28.555(2) 18
29.8  FeXI{171)29.590(B}, FeITI(171)30.06{8), ®{IT{17}30,265(B}
L4 CrIr(63130.93(50), FeX1(1,171)31.045(13), FeII(1)31.321(13), ALIT(1})3L1.553(7), 5.6
TeIX (171)31.607(8) i '
32.7  ¥nIz{19)32.353({200}, [*eII(356)33.200(5)] 25
35,2 FeII{238,296)135.401{2) [
37.3 relI(410}37.515({2h), YeII(221)37.643(6), ALIX{14)37.696(5), MnII{19)3B.173{200), 6,7,19
: ALIZ(14]138.263(4)
39.6  PeII(221133.560(S) 8
40,4 CIX(32,32)40.560(6), Crill(65140.73(100), SiIII(86)40.788(11) 8
41.7  PaIII(I1)41.400(51, CII(32,32)41.425(8w), PeIT{109)42.015{5) [:1%
42.8 BA

" ST AL, PAG'E B
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Table 4 (Continued)

Qbserved

Wavelongth Identifications Hotas
2644.0 33
45.2  FalT(263,309)45,084(})}, FeII(421}45,191(2), FeYI(4126)45.326(3) &
46.6 [re13(237)46.20681)) , FelII(91)46,75L (6}
48.0¢ : ' 4.8
48,8 HAXT(17)48.713{3) &
49,61 FeII{d27)49.467(4) 4,8
50.4  PeIX{410)50.452(4h} 8
$1.2: [rerx(237)51.20701}] 2
5%.9  Folr(355)51.691{37), [FeII{237)52.557(M} 1,2
53.6  CTXIT(B)53.57(6%)
54.7  FelT{410}54.639{zh} 5,6425
55.9 SLIXI(84)55.512(14}, S1II{25)55.802(3h), [MLIY(63155.90(6u)]
8.0  FeII(283)57,917{2), ¥FelI(3C9)S58.251{4)
8.8 CrII(8)58.39{100), ClII(7)58.723(950) :
G0.6  FoIlI(91)5%,614(4), SLIT(25)59.791{Sh), HqII(4)60.755(10), HMgI1{4)60,821(10}, 6,9,10
CrII{329}61,22(50w), CrII{B)61.73(50)
62.8: FelI{410162.563 (21}, VII{213}63.25(250H}, CrII(8}63.42{75} ‘1
G4.7 CrX1(8)Y63.67(45), Fell{237)164.209(2), FeII(427)64.25%9(3), FelI(263)64.665(10), 6
HLII(45)65.25(6), SITI(19}65.40(7)
66,4  CrIIiB)&6.02{B0), FolX{263)66.631(10)
67.5:  FPoII{410)67,221(3n) 13
68.7 CTII(8168.71{70), [Felz{429)68.930(1n)] , [PoI(429)69.023(Ih}} , ALIX{1)69.166110} &
70,4  FerI{355)70.384(2) )
71.2:  FeII{410}71.404(2h}, C=YI1{B)71.80(80), [PeiX{432)71.941(1n}] 7.8
72.8 [FeII(429972.152{1h)] ,» PelX(429)72.506({zh}, MnII(34)72.5B1(200}, CTII(8)72.83(90) 5.8
74.4 '
75.9 5,19
76.8 PcII(426)76,08112), CLIT({6)75.951(750), CTII(8)77.13(100), Ha11235-103P°H?.13514). 8
€rIZ(8)77.19{125)
78,0  SEIT{20)77.906{3h) o
79.2 CrIX{100}78.79 (100}, PelIX(141}70.810(6), vtxﬂ!ﬂ-ﬂ?tzhur) en
80.0 83,25
B80.8  PaII(429)80.723(2}, [FeIr{202)87.784{(1}}, PoII(416,429)81.030(2)
8}.8  si11{20)82.210(10h}
82,8  PalX(425)82.510{3), PeII(416}62.989(3)
B4.7  HATI(631B4.405({20u}, PeII(281)84.752(10), ¥eII(201)84.940(3}, CrII{ss5,85)85.19(18) 6,8,19
86.4  [Fe1r{202186.10041)) , {PeII{262}86.388(L)] 8
87.2:  CrII(7}87.03(55) ' _ 8,25,13
' 88.2  VIL(3)87.960{300r), C1If{6)88.040{1200}, CrIT/G4188.28(55), [CrIT(186168.41(45) 2,8
689,01 2
50.5 w13 (3190.792{200)] 11
90.21 2,48

Cr1x(R,85)91.03(90}, SIXZ{13)21.68(5), PeIr{202)91.732 £



. Tabla 1 (Contirued)

m;::;dth !Qtnbllicntionl Rotos
77464 PaRI(73)46,.157(4h), CrII(SE,253)46,31(50), Fall(62146,487{14), CI1(15}46.488(10) s
47,2 rart(63)46.978(14), CII(15)47.202(12L) 3
47.9 2
49,4 CTIT(6)48.90(100), FaII{63)49.178(13), YaII(62)49.324(24), FeT1(53)49.482(22), 6
FeTl{199)50.003(2) :
51.3  CrYL(6)50.72{100), FeII{200)50.896(37}, FelI(217)51.121(6), CrrI{6)51.85(65), T.18
¥alI(115)52.092(3h)}, FelI(373)52.159{4h)
52.6:  Fell(417)53.034(2) 2
53.6  Fer{235)53.209{12)
54,82 FeIX(-}54.155(2), Felz(373)54.507{6h} 13
SS.6  FelT{62)55.733{15) 17
$5.3  reIT{200}56.504{5), SITI[16)S6.B9(8), PeIi(199)57.029(5) 24
58.0  CzYI{6)57.72(E0), FelT(~)57,813{2) 8,25
59.0  CrIT(252)%8.99(40), Fell(32)59.336(2), Cri:(lOl)59.40(50) 8
§0.0 [Forzi-)61.128(2)) ) B,21
£2.4  [FeIT{-)61.635(2)] , FeIT{63161.813(0), FelL{373)52,340{dh), Pell(199)62.436¢4), 6.8
Cril(6)62.58(240) _
§1.8:  TeII(440)63.674(2h), Hel{2°5-7°¢°163.604(20), PeIT(195)63.513(3), PeIT(195)64,787(3) 8,10
65,8
67,3 CrIz{6)56.55(150), PeII{235,373)67.500(11) 39
68.8 CrII(252)68.59(50), FeIX{53)168.94018), FeIX{200)69.153(6}
€5.6  FeIr(198}69.354(9) 24
70.4 Fell({-}70.432(2), PeIT(1968,199)70.507(5)
12.8 [Fexz(63)72.719(1)] 3}
73.6:  Fer?I(158)73.30618) 2,8
74,73 CrIL(266)74.44(50}, Pell{218)74.686(T) 2
75,8  [SryI{16}75.25(5)] , PeIi(199}76.280(4)
T7.22 FelI(373)176.823(5h), FaXI(233)77.892{5), CrII(266)78.06(70) 1,25
78,4 8
79.2  Pel(234}79.302(11) B
80.0  FeII(348)79.506{4), FeXI(348)80.035(3), Crif{183,252)80.30(8S) B
8.7 §
93,6  PaIl(234)83.690(12), PeII(295}53.959(2} 8
B4.4 - PerI{205)84.282(2) 8
85.2  FeIf(373)85.213(ah), SITI(20}85.49(6), CrIT{183)85.6%(65) 8
B6.4 3
87.2  Terx(380)87.260{3h) B
88.4:r  PaXII(120)8B.258(6) 8,25
98,7  PaII(282)90.557(3), HQIT(3390.768{40), PeII{232)91.002(2)}, CrII{183)92.16(80) 6,10
92.8
93.8 FelE(337)93.239{2), FelX(198}93,887(7}
7

95,4

HgII{1)95.523(50), reII(373)96,644 (4h)




g Table 4 {(Continued)

u;‘szm;‘:h Tdantifications Hoten
2692.8  Forf(283)92.601{10}, Foll(62)92.826(5) 2,8
93.6  CrIr(84)93.53{ds), Fell(261)93,852(3), PeII{374)94,269(2) &
95,1  FelII(iS9195.13¢1Cn}, FeIXT(159)95.3&(%n)
96,2 nor(z’s-o’e%ss. e (m
g7.2 Folrt(159)96.89(7n), Foll(341)97,330(3), CITI{28)97.42(3), Fell{l41)07.453(5), 2
PoXT(325)97.72642), CIII{28)97.75{7), Folf{431}37.801{2h)
98.2:  CrIX(7)9B.40100), FoXIz{l59)98.4L(7n), CrIr{7}98.68(35) 2
99.2  FoII{416)99.185(2), Cril(1d1)95.34(20), FelYr{159)00.02(En) 13,21
2701.2  VII(1}00.244(300r), CrII(62)01.10(30}, Fafl(159)01.13{8n) 8
02.4  HnIT{18)0L.693(18), CrIT(277003.75(12), VII(2)02.185(200r], [SIII{(19)02.76{5)] 5.8
03.6  CrYr{B4)03.56(75), CrIT{7)02.85(30), Fall{261)03.988 {10}
94.8  [Forf(202104.569{1)] . PoITI(150}05.10(7n)
06.0  MNnIT(18}05.727 (150}, VII(1)06.17(200xs)
07.6  ForI(341)06.566(7), FeII{338}07,120(6) 19
05.0 Hixr(63)0B.780(%u), CrII{lBE}0B.7B(65), FelI(218}07.051{7), CrIX{1B86)09.31{60)
10.0  NII(22)49.837(6) ’ ' :
11,6: CrYY{259)10.92{65), FeII{201)1l.842(9) 2,26
12,3 ©rII(7)12.36(80), FeII(261)12.386(6) 2,8
16.3  FerI(63)14.414(13) 5,0
15,2 _ 8
16.8 FeII(261)16.206(9), Forl(434)16.572(31, Fell{62)16.602{3h) 81,22
17.6 - CrII(7,102)17.51(40), FeII(431)17.888(3h), CrIT(102118.32(40), CrIX(121)18.43(s5) an
19.0  Forr{417)18,639(5), SIIX(16)15.88(7), Folt(13s)19.796{339) e
20,8 PeTrI(113)26.391(5) o _
21.6:  STTT(19)21.40(5), FoI1(109)21.013(4), FeIT(260)22.080(5) 11,25
22.4  SiI1(19)22.250{2h), CrIT(7)22.74(70) )
23.6  Ber(2°s-8°¥°)23.191(10}, CrII(59}23.64160), CriI(102)24.04(65)
24.8 PerI{62)24.879(9) _ ‘ 7
26,8  PeIT(434)26.254(30), FeIT(261)26.509(3), SiT1{19)26.702(5h) 5,11
27.6  CrIT{102)27.215(85), FeII(200)27.382(8), FoI1i63)27.538(13)
28,8  Porr{~)28.563(2h), CIT{31)28.707 (4}, PEII(260)208.898¢5)
30,2 [Fer2(62)30.735021] P )
31.6:  SIIT(16}31.10(7), PoLT{~)31.841(2}, PeIl(236)12.004(d), FerI{-)32,328(2) 2
32.8  FeII(32)32.441(2), FeIl(417)32,936(3), OII{20)23.34(10) 2,21
34,9 PeIT(381)34.655(2), Fell(416}34.803{2) 7
36,8 {Pelf{220)36.500(1)] , PeIl{63)36.568(12), FeII{200)37.630{4) 10
39.Y  PeIT(63)39.545(15), Crif(6)40.08{35) . : v '
41.6  STII(16}41.01(5), PoIr{418)41.045{2), Pall(260)41.395(6), Crii(6}42.02(7) 8,19
42.4 8
83.2  HATT(66)42.931(15u), PcII(62143.196(i4), CrIL{6)43.63(70) 8
" 43,0 . . T : | B35
45,1  FeII{260)44.090(3}, CrII(58)44.97(40)



Table & (Continusd)

u::;::;dth tdentifications tiotxs

2797.2:  FeII(436)97.215(2h) 1
98,0  YeII(214)97,914(5), HgIX(3)97.989 {40 B
99.4  ¥elI(233)09.292(7}, FelI(195)98,712(2} 8

2801.2¢  Felf(436)00.54312h), CrI1(182}00.77{B5} 11,25
02.6  NII{1)02.606(50), FaIIZ{120)03.441{6), FelT{416)03.450(2N) 8,40
64,4 FeIT{259)04,02L(1) 8
05.3  FeII(436105.007.2h), FaII{295)05.315(3), KiIX{54)05.67{10}, FelI(255)05,786(4) 8
06.4 25
07.6 25
08.8 n
10,0 FeII({3I60)09,80414h), TLII(R5)10.276(50) ’
1.6 a2
12,4 CrII{182,257)12.00(85), FeIT(215)12.493(3)
13,7 FeIrz(120)13,241(10), FeIT(198)13.631(5) 6,8
14.8 ' 8
16.0  ALL1(7)16.189{20} BA
17,2 YIII(3)17.03(200), SLITI(88)17.110{9), FeII{3IA0}17.107(4h) an
18,3 TiXI(25)17.535(60), SiTT(24)18.302(2), CrIT(182)18.36(75), FeXIT(157)16.624(6) . BA. 26
20.3  YErI{196)19.327(3), SiIT(24)20.580{zh) 8,22,23
21.2 g
22,1 CrIT(182)22.01(65), CrII(82)22.38(100) 2,8
22.8: . 2
24.0 33
24.8 2,8
26.0  FeIT(195)25:747(3}, FelI(255}26.024(8) 8
27,5 FeII(231)27.431(5), TLIL(25)28.150(60) e
28,5 ¥aYT(231)28.622(6), FeIL(355)28.6B1(5), EeL(12)28.076(40), 51::!(&3)29 23(1) an
30.¢  SiTIT{50)30.02(1) 8
31,7  CxIT(82)30.46{(100), C=IT(81)30.50(50), S1TII(E6)31.490(7), FeII(217)31.562(11), B8,18,41

GeIT(12)31.845(10)
32.8 . CrII{19%)32.45(60), reIT(350)33,100(5h) 7,8
4.4 CrII(195)34.24(60), SLTI(24)34.472({3h} ]
35.6  Crii(s)35.63{200), PeIT{216)35.716(9} 8
6.6  FeIT(294)36.185(4), PeII{294)36.509(4), CIL(B}36.710(8), SLTT{24)35.765(L) 6,87
37.6  FelZ{231)17.300(5), CII{7)37.602{13) 8a
39.6  FerI(380)38.235(4n), CriT(250139,78(65), rez:tasma 535(71:1, SETTT(5)35.622(50, ¢.8,5
FelI(390)39,815({6h), CTII(B2)40.0L(85}

40,4 ZaIT{195)40,342(7), FeII{217)40.644(9}, FaI1{280)40.756(8) 6.8
41.6  Palr(296}¢1,354(2), FelX{196)42.076(3) 8,30
43,3 CEIT(S)42.24(100) , FeII(231)43.323(4), 7e11{294)43.485(5), FeITI(126}43.779(4) 6,38
45.4  YeII(399)24.973(3h), FelI(254)45. 392(4), Fell(399)45.450(4), GelI(12)45.516¢15) ]
46,7 25
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Tehls 4 (Continued)

cbzorved

Wavelength Idantifications Hotag
2849.4 {re1r{197147.208{a)} , SIT{10147.73(2), FoII(380)47.791(4h}, FaIX{126}48.046(0), 8,18
FalX{399)46.122(7h), FeII(391}48.332(7h}, Foll(317)48.653(5), CIII{24)49.050(5)
49.6  Pelf(196)49.601(7), CrIIY({5)49.83(100) e
S0.4  PaIII(155)50,288{7)
51.2:  CPIX(B82)51.35(60), SLII(17.02)51.456(2) 33
52.0  FoIX(301)}51.738(77), ¥gl(1)52.120{300} &2
§3.2  Fell(219)52.064(2}, PeII{197)53.399(2) 6,35
54.7
$6.0:  CrII(5)55,67(100), FeIT{196)55.676(9), SIII(15)56.02(4), PeIX{195)56.134 m, 33
FalX(380}56.392(5h)
56.9  CYIT{11)56,77(40), FeII(399}56.928(8k), CIII(26)57.013(1), Fell (294)57.171(71. a
S43T(17.02)57.230(1), CTIX{l1}§7.40(40}, PalI(193)57.415(4)
58.0  Pelr{1585,273)55.340(11) 0,35
58,8  SIII(17.02)58,514(1), FolX(354)58.519(3), FelI(399)358,639(3h), Criy{l1)S8.64{30), 8
FeXIz{126)58.664(7}, CrII{5)58.91(75)
59.6: a3
60.4  CrIix(5)60.32(8S)
G2.0  CrII(5)60.92(85), P»1I(61)61.187(3),, CrIT(5)62.57{125) 6:3
63.7  SIXI(15)63.53{5), NiYT1(26)63.706(25), PaTI{380)64.134{3h), FelI(l95)&4.367(2} 7
65.1 PoTI{294)64.96B8(4), CrIT(5)65.10(180}, CrIz{11165.,34{30), Pel?{391}65.473{3h). 2
[Pezrr{89)£5.54 (3]
66.0  CrIX{265)65.87(50), CriI{5)66.72(100), CTIT(11}&7,09{&5} 2,21
€8.0  CzIX(5)67.65{100) 2%
£3.0  PeIZ{353)68.446(4), Fell(61)68.874{5), FelI{257}69,156(4}, Fall(257)69.694(2) 20,6
70.4:  CEII(X}}70.43(100), Felf{195)70.608(3) 2
71.2  PeXX{195)71.059{6), FeII{230)71.125(6), SIII{15)72.00(2), [rentzaonz.aszwﬂ 2,30
73.6  PelI(279)73.195(10), CrII(5,295)73.46({65) 6
74.4  CrIT{l1)73.61{50), CITT{22)74.24(0), CIT1(22)74.43, S1TTI(92)74,62614), 24,26
CIIT{22}74.722(3) :
75.9  SAXIX(92,92)75.09(2}, Peli(258175.342(8), CrII(11)75.57(100), CzEX(5)76.24(60), a,22
€r1I(280)76,20{40)
76.8  PelI(257 76.804(T) 8
77.9  TITI{14}77.418(60), CrIZ{5)77.97(60}, CrIX(5)75.45(50) N
79.6  PoIlI{275)79.241(4), PeIi(230)79.543(2) 22
80.8  PeII(61)80.750(9), FeIT(258)80.828(8), CrII{11)80.86(75), B1T(43}B1. 579(1000:. 21
€ri1(392)81.86(55), CxII{206)B1.91{45}
82.8  PelI(442)82.523(2n) 25
B4.0  PeIr{210)03.709(i0), TITI{14)84.093(70), PelI(442)84.2D2(2h) 8.
84.8  PeII(399)84,779{ah} _ g
86,3  PelI(117)85.929(5), SLI1{17.01)86,133(1), Poil(229)86.234(3) : 8A,318
87.6  S5LII(17,01)87.358(5h}, PeII(257187.312(3), S417(17.01367. snumu ' raxuzzsiaa 0689(5) o5
89,4  CrrI{i1)as.19{1s) o
90.6
82,5 - vIr{12)52.650{2007}, ParI{6i)92.822(3) 6,8,19



Table 4 (Coutinued)

Dbwerved

Yavelength Identifications ¥otes
28938 VIII12)93,314(250r}, YeXZ(293)94.058(2) &
95,0 FaIT(230154:.776(7), FeXr{257)95,072(3), rarit(125)95.076(8), YaII(294)95.215(7) 67
96.5 e
97.7  Yarr(254)97.264(3), YeI1(323)97.744(2) a
38,4  CrIT(95)98.53(50)
99,9 19
2900.4 a1
02,0  FaII(257)02.317(3) 8
02,8 FaXTi270)02.458(5) e
04,4 SLITI17)04.283(00), SITL(I5104.31(6), FeIIX(125)04.432022), 18,43
06.0 © SiIZ{17)05.692(500), FeIT(+}5)05.770(2h}, Fertl{148)05.80(8), Foil(215)06.12{4)
06.8: 13
07,61 ¥aTIT{08)07.497(10), rerzrz{125)07.701(12), YaII{60107,853(3} 1
08.6  [PeXIT(125)08.€51(5)] , VII(12)08.830{300R) 8
02.6 ) i 8
10,8  FaXI{435)10.724(2h), FalI(278)10.761(3) 6,8
1.5 13,25
13,7 NiTI{26)13.58(15) 8,19
14,4 7.8
15.8  FeIT(60)16.150(2) .
17.2  FalT{229)16.933{2), Pelf(336)17.087{4}, FeII(61)17.465(4) s
18,8 FeI1{435)18.541(2h) 6
20,0 _ _
21,2  [ee1x(286)22.23{501]
22,1 paII(293)22.053(5) 7,21
23.7  reXfr(102)23.802(d), VIT{10)24.017(300R) 8
24.4  VII(10)24.633(250R) 2,8
25,1 2
26.6  PeII{60)26.584(12}, [CrII(256)27.09¢50)] ’ 2,21
27.6  CIT(S5)2B.12(40), Crr1(95,256)25.32(S0) 2,8
0.8 H3IT(2)28.625(35) a
3.4 raIx(~)31.593(4)
32.4
33.2:  WAIT(S)33,051(500} 33
34,0
5.2 CrIT(55)35.12(60) 25
36.6  WgTT(2)36.496(35), TLIV(~)37.328{14} 6,12,4%
39.3  ReTT{5)79.302(800), FaXI{60}39,506(5) 2
40,0 VII{10)41.372(200} 2,10
423 TITI26)41.9%3(50) S _ . 6
44,5 PalT(78)44.399(13), VIZ(10}44.566(250r), [Hel(31145.106(1003] :
45,7t TAIT(26)45.47(50), YITT{3}46.01(150) 7
7,44
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Tebin 4 (Coatinusd)

“ﬂ:ﬁm Tdentitications otes
2946.4  [CrIX(92)46.81(50}) ‘ 7428

47,6 [MTI(35)87.45(8)], FolT{78)37.656(13) Fy
40,4 PelIIa7)48,388{8) '
49,2 FelT(277)49.179(10), MnIX(5)49.201(1000) , 1
50,41 SEII{18)60.23() 2
51,2 FaII{214)51.095{2) _ _ 2,21
52,8 4
§3,8  CCII(55153,34(35), FeII(60)53.774{11), Farl{253)54.050(%) 30
55,8 FelII(B7)55.060(4) 6.8
6.8 8,25
57.6 Tirv{-~)57.306(12) BA,12
58.4 PFeIIXI{}02)50,286(6) :E9

OTES:

Bracketed lines unless noted are possible identifications, MnIIT lipes with ¥ as the smltiplet nusber ave from
Yarosewick et sl. (1371). The data on the He I lines are prirarily from Hartin {1960). Other ideagifizaticn
inforpation is fram Moore {1950, 1952, 1962, 196%, 1970, 1975) unless indicated ir 44 notes below,

I. Line in brackets possibly in line wing

2. and 2A. Broad line with core fine doubling, hoth features eiven
3. Fell linefs) without noted rmltiplet number from Sales (1533}
4, Very weak

5. Line asyrmetric shortward .

6. Droad

7. Line asymmetric languard

0. and 8A. Lines vhose wings are blended togathsr

5, Shortwnrd wing extends - 1.5

10. Longward wing extends - 1.

11. Feature in wing of following line

12. TiIV line values from Svenssan and Bdlen (1974)
13. Peature in wing of preceding line
14. NiIT 1ine in wing
15, HoIIZ line in wing
16. Lina core agyrmetric shortward vhila wings asymmatric lozguard
17. Width ~ 265§ .

18. WwWidth . 2A
19. Shortward wing extends . R

20. groad lines whose shoulders are blended together
21. Longwaré wing extends - 1.2A
22, Lins winged shortward

23. Pell line in wing
24. Peature in ghoulder of preceding lins
. 25. Heak feature

26. I)l-defined

27, CrIII line in wing

28. Veak features whore winge are blended togethar

29. Flat hottcoced line {or regicn) with rmltiple weak features, all given
0. Lins winged longward

3%, CoIr line in wing

32, Felllf line in wing

33. Peature in shoulder of dollowing line

A4, HKII line in wing

35, #g1% line without rultiplet pumbar from Risbarg (1964)

36, VIII lins in wing

37. ¥aII in wing ) a
.38, Shortward wing cxtends « 22



wuble 4 (Continued)

NOTE

.
40.
&1,
42,
43,
44.

Line cors asymmatric longward
FeIl and FelII liraz in wing
£rII line in wing

%51 line poxsibly cizcumstellar
Flat bottomed line

111V line in wing




