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tract : High resolution spectrograms oftbcvmbleemlmhnspcctmmofthe

tomic barium jodide, excited in a radio-frequency discharge source, reveai
the presence of two intense sequences of head-less bands int the region 5330
-SGZOA These sequences are jdentified as the 4 V = 0 sequences of the C* 5
— X2 X+ transition of the Bal molecule. The following are the vibrational cm-’
stants (cm~?) of the C%t and XL+ states, obtained from a vibrational analysis

of the system.
1. Introduction

The first spectroscopi¢ identification of the diatemic barium iodide was due
‘to Olmsted", followed by Walters and Barran®, who reported the observation
of bands in the regions 5610—5360 A and 3830—3760 A. Later, Mesnage ™, studied
.the bands in the visible region, in emission and analysed them as the A ¥V =0
sequences of two sub-systems, designated as C, and C, with a doublet separation
of about 755 cm™!; howeve:, as he observed only the AV = 0 stquencus; he could
not deduce the vibra.ional frequencies of either of the ~tates. In order to obtain
more detiled information on the visible bands, it is felt desirable to reinvestigate
the emission spectrum of Bal under high resowution,

Ip the present investigation, the spectrum has been studied in a R. F. discharge
source, by photographing the visible bands in the first order (reciprocal dispersion;
1.25 Ajmm) of a 21 ft. concave grating spectrograph. The present paper, deals
with the results and analysis of the visible bands sttributed te the Gl — X22*
transition. The experimental dctails end analysis are lescribed in the following

Sections.
* Indisn Institute of Astrophysica, Kodaikanul, Tuminadu, India
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2. Expervmetital procedures

The spectrum of Ral has been excited in a R. F. (40MHz) discharge source
from a 500 watt oscillator, using spectroscopically pure sample of Baly, in a quartz
traisparent tube of 30 cm length, wﬂ:h a central capillary part, 30 mm long 4nd
3 mm diaraeter. The characteristic intense green colour of the discharge was pho-
tographed jn the first order of a 21 ft. concave grating spectrograph. Exposures
of 10 to 20 minutes duration were found sufficient to photograph the two intense
sequences’ Using Kodak 103 a-F plates.

A-DC iron arc was used for the comparison spectrum. The plates were mea-
tured on & Hilger comparator, using iron arc wavelengths tmken from the MIT
tables. Vacuur wave numbers were calculated using 8 computer progrant, which
fite the dispersion curve to a cubic polynomial.

3. Results and analysis

'High resohition spectrograms reveal the presence ot two intense sequences
of bands, extending to shortes wavelengths in' the region 53305620 A. These

two -sequences, are identified as the AV = 0 sequence ‘of two sub-systems of
‘& 3x—*Z transition, with a 'spin doublet separation of about 755 cm~!, by analogy’
‘withy the visible C2n— X2X+ transitions, observed in the other. hnlidcs' of the al-
kaline-#arth mietals, Aesurmn,g the upper *x state as a regular state, the sequence
In the region 56245572 A is identified ns the 4 V = § sequence of C'x,,;—
~X3I+ gub-system and the sequence in the high frequency side, in the region
51945341 A is identified es the 4 ¥ = 0 seqtichce .of the Gy, —X2Z* sub-
-system. Both these sequences are shown in Fig. 1. It is séen that each of the se-
quence consists of as many ss 25 members. The origins are seen for most of the
bands with R mad P branches on either side. From the structure of the bands it
is evident that the B, values of the upper and lower states must be n'caljly'e'qn,ui.

From Fig. 1, it is seen that the bands at 5611.3 A and 5383.0 A sre the most:
intense, and are identified as the (0,0) bands of the two sub-systems. ihe detailed
vlbrat.imal assignments in both the sequences are gshown in Fig. 1.

' From an epalysis of the iltraviolet bands {D-X an E-X, systemsj the ground:
stare constants are known*(w,” = 152.43; 0, X,” = 0.723). Assuming the ground
state i3 commion for the C--X, D—X and B—X systems, the upper state’ constants.
of the C—X system are determined by a least aquares fit method. The foilowing
ar¢ the vibrational constants of the upper stite for the two sub-systems

Cizyp — X384 v, =1781392, o/=158.02, @/x,=0.206,

Coryyy = X224 v, = 18569.05, o, =158.10, w,/x/=:0290
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Fig. 1.: The AV = 0 sequences of the &% — X2Z% gystems. a: The AV = 0 sequence of
the Gy — X3Z+.  b: the AV = 0 sequence of the C4ry,y — X2EF
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The vacuum wave numbers ot the band origins, the VistAl £-+h optee b Scir
intensities and vibtatonal quastum numbers for both the sub-syarms w1r givn
- in Table 1 and Table 2. ' :

TABLE 1+, '
Ansiguménts of the ‘bands of the Cia,, — X* £ sub-system.
'p* . T Tﬁ"‘:‘\fhy*‘ ' ,V’, V” v*' - ﬂe.u.
1

!ml 4 yw 0,0 P‘IJ
1TROA. m 1,f
17810.5 .4 2.2
17816.1 Vi anr, -6
118218 Vs 1,1 ] —0.5
17821.7 3 2.2 0.2
17833.5 Ve 13 04
17839.] v 4,4 0.1
17341.8 w 55 ~048
178501 % 6,6 04
l'TBS‘-ﬁ-i Q 7:)7 0-4
11841.2 L 8.8 0.0
17866.9 i 9.2 01
17872.5 5 16,10 0.2
178729 s 11K 85 ]
117882.9 k] 12.12 —0.4
17884.5 8 13,43 ~—0.]
17394.9 H } 14,14 0.6
178499.1 B 15,15 —0.6
179049 m 16,16 —D.4
179104 m 1717 —04
17916.3 m 18,18 0.0
17921.6 m 19,19 —0.2

P M9y m . 20,20 0.4

\ 17932.2 m : 21,21 —0.5
17938.1 m XY —~0.1
17943.6 w o232 0.0

The egreement between the observed and calculited values of the wave mum-
bers of the bands cani be regarded as satisfactory 88 seen from the st column of
the Tables 1 and 2.
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¥ Abbtevistions tsed in the Table 1 and 2: v, 5, m, W, vw deriote very BIFONE, Strond,
medium, week, and very weak respechively. -
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