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CHAPTER I1

HISTORICAL SURVEY . -

Spectroscopic studies of the halides of calcium,
strontium and barium are extensively carried out by
several workers. C.M, Olmsted (1906); S. Datta (1921);
0.H. Walters and Baﬁ@tt (1928); R.C. Johnson (1929);

A. Harvey, K. Hedfeld, A.E. Parker and R.E. Asundi (1935);
C,A. Fower, R.E. Harrington (1942); M. Schutte (1954);

E. Morgan and R,F. Barrow (1960); B.S. Mahanti and K.N.
Upadhya (1967); G.V. Kovalenok and Sokolov (1969); P.S.
Marty, Y.P. Reddy, P.T. Rao, M.M. Shukla, M.M. Patel,

N.R. Shah (1970); L.K. Khanna, V.S. Dubey, A.B. Darji,

S.P. Vadiya, Ashrafunnisa, Rao (1973); M.N.Kamalasanan(1974)



A brief review of the work reported so far on the
spectra of halides of calcium is given here. Along with
it a brief survey on the work done on iodides of barium

and strontium is also included.

(1) CALCIUM FLUORIDE

The band spectrum of calcium fluoride was studied
systematically for the first time by S. Datta (1921). He
photographed two groups of bands in the ultraviolet region
and five groups of bands in-the visible region. The groups
Aj» Ay, Ay and A4'1n the visible region are similar in
structure having degradation towards red and consist of
double headed bands. The bands in the groups B, and B,
fade off towards violet. The bands in the group 01 have
.violet degradation. He attempted to form homologous series
of different alkaline eagth,fluer;des and to connect them
by empi?ical relatibns using the constants of series equation
and molecular weights of respective compounds. Later in the
year‘1929, R.C. Johnson reported a number of sequenciés in
‘the spectra of CaF and SrF which exhibited the phenomeno;
of 'a tail'. This occurs when the convergence of the sequence
is éufficientzy ra§id abd intensity of higher members is

appreciable,



24

A. Harvey (1931) carried out the rotational analysis
of CaF bands in the visible regien (AN 5291 to 5152 A°)

and assigned them to a transition of the type z'ﬂ- 22

C.A. Fowler (1941) carried out careful vibrational
analysis of a number of systems of this molecule in
ultraviolet as well as visible region and reported number
of new excited states viz. C, D, E and F, The electrenic
transitions assigned by him are respectively 2?{- XZE, 22-%2;
2): - X?'Z and .2T1-— X‘?'i . The quantum equations reported

by him for these systems are.:

% — %23 (q,)

2 = 30255.9 + 481.7(v'+}) - 2.02(v'+$)?

+

~ 588.2(v"+3) + 2.75(V"+%‘)2

2

s — x%%

V= 30772.3 + 650,7(v'+%) 2.89(v'+%)2

- 587.5(v"+3) + 2.85(v"+%)2
s — x°s
2 = 34135.2 + 646.3(v'+}) - 3.24(v'+3)?

i iy
- 587.8(v"+%) + 2.90(v"+%)2



PP — X°2(p)

D = 37547.9 + 681, 7(v'+%) - 3.55(V'+%)2

- 586.9(v"+3) + z.sz(v"+%)2

Mahanti and Upadhya in 1967 obtained molecular
constants from the rotational analysis of (0,0) bands
of A2 — x®3 and B23 — X235 systems. Values
of rotational constants corresponding‘to the two systems

reported by them are given below:

AP — x%x BEs— x°%
2 .

— ____ 2TT _ 2 o

“1/2 2 3/2 2.

. -1 -1 -1
Bo 00,3634 cm 0,3647 c¢m 0.3474 cm
Bg 0.3510 cm T 0.3510 cm t 0.3510 om t
2.:(;0 16489,91 om 16564.55 cm - 18857.51 cm
¥y

- - 0,06727

. 6.V, Kovalenok and V.A. Sokolov (1967) carried out
the vibrational analysis of the bands in-the emission
spectrum of CaF in the region 6500 to 5960 A°. The vibrational
analysis repqrfed by them is however incorrect, The same

workers carried out rotational gnaiysis also, but the results



reparted are not reliable (Ref. Diatomic molecules - a
critical bibliography of spectroscopic data - Chief editor:

Simone Bourcier)., ' N

4
S.C. Prag d and M.K, Narayan (1969) have photographed
EZI-—'- :xzz an \ Fzz‘—— xzz\ systems in emission at a

dispersion of about 12 A°/mm. They have observed a few new

bands and have modified the ana1y31s offered by Fowler,

K.V. Subbaram and D. Ramchandra Rae (1969) reinvestigated
the Ale'm Xzf system of CaF lying in the region A\ 6300-58304° .
They also reported a few new bands in addition to those reported

by the.previous workers.

The available spectroscopic data for CaF molecule

are collected in Table 1.

(2) CALCIUM CHLORIDE

" Band spectrum of calcium chloride molecule was first
reported by C,M. Olmsted -in the year 1906. O.H. Walters
and S. Ba%?tt (1928) using a prism instrument observed bands
of CaCl in the region AN 6350 - 2918 A°, The bands in the
regions A} 6350 ~ 5810 A" and 3238 - 2918 A° were reported to
be degraded to shorter wave length. Whlle the bands in the
region M) 3994 - 3671 A° were degraded te longer wave length

side.
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K. Hedfeld in 1931 reiqvestigated the spectrum of
CaCl in the same region. The values of vibrational
frequencies calculated by him defered‘from those obtained
by Olmsted, The constants reported by both of them are

given belowdto get a comparative idea.

» cml ' em 1 w" em 1 Degradation
o e e
Olmsted 26556 330 358 Red
Hedfeld 16095 359.25 356.25 Violet
16164 362,70 358,50
16142 357 .50 361.00
16060
16847
Doublet splitting - Ground state frequency
Olmsted Hedfeld Olmsted . Hedfeld
76.3 cm 75.5 cm 360 cm 1 358.75 cm 1

A.E. Parker (1935) photographed a number of band
systems iﬁ the emission spectrum of CaCl\ib.the 2nd order
of a concéve g{ating spectrograph at a dispersion of aboaut
2,2 A°/mm and a systematic vibrational analysis was carried
out. Amongst the observed band systems three were well

developed. Two systems in the red were observed with the '

28
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Av = 0,+1 éequences énd one ;ystem in the ultrayiolet

with the Av = 0,#1,+2 and +3 sequences. The band system
fafthest,tp red degrades to the violet and has four heads.\
It was assigned to a 253__‘277 transition and the head
forming branches are Pi’ Qi’ P2 and Qz branches. Several
bands which were not reported by Hedfeld were oﬁserved

" in the Av = +1 sequences. The equations reported for the

_Q heads are

2 = 16093.5 + 367.1(v'+4) - 0.91(v'+§)?

i

364.4(v"+3) + 0.80(v"+3)2

2= 16164.0 + 355.3(v'+}) - 0.45(v'+%)?

352.2(v"+%)

0.33(v"+3)?

Beside this system there is another system in the red
. as reported by Hedfel&. Each band had a single head and
he concluded .that it is due to a transition 2T — 25 or
due to a 2ﬂ-*~ 22: trénsition. The observed bands are
degraded towards the violet apd tﬁe heads are f?rmed by P1

and P2 branches. The following quantum equation was derived

.from the heads,

D = 16850.6 + 361.0(v'+%) - 1.2(v'+%)2

- 364.0(v"+3) + 1.0(v"+3)2
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A band system of CaCl has also been reported by
Olmsted in the ultraviolet region. These bands exhibit

four heads and are degraded to the red. The system has

3

been assigﬁed to a transition of thie type 25:4— gﬂ'having

Ri, Qi’ Rz and Q2 heads. The vibrational assignments for

>

these bands were done and the following equation representing

the stronger Q heads was reported.

2 = 26498.9 + 336.0(v'+}¥) - 1.4(v'+%)?

- 368.3(v"+%) + 1.5(V"+%)2

The most interesting feature of these bands was the open

I

rotational structure. The rotational analysis of (0,0)

band was done and the reported constants are as follows:

B" = 0,26 cm - . B' = 0,24 cm -

I = 106(10) %z cn? I' = 115(10)" % cn®

rv = 1,86(10)™% cm r' = 1.93(10)78 cm
wr® = 2310 cn® . wor® = 2430 cn®

In the same year (1935) R.K. Asundi worked on the
same molecule.} Three band systems A—X, B-X andlC-X were
reported in red, orange and ultfavioleﬁ fegion respectively.
He calculated the energies of four electronic levels X, A,

B and C and they are respectively, 0, 1.99, 2.08 and 3.82 eV,
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The measurements of the band heads of the two systems
were made at higher dispersions. These systems were

25 and 2z — 25 transitions, but

assigned to 31T——
were found to have no vibrational energy function in
common. Some of the bands in the red region which were

attributed to CaCl are due to CaQ.

R.E. Harrington (1942, Berkley Thesis) has reported
four systems in the regions AN6370-6050 A°, 6080-5820 A°,
3950-3640 A° and 3290-2930 A° in absorption which have

been identified as AZTf— X°5, B°Z — X%, C2T— x°x

andsD%Z—— Xzf.

Von Marianne Schutte (1954) excited CaCl bands with
the help of a discharge tube in whiéh belium at a pressure
of gbout 5 mm of mercury was kept as a cafrier gas. Ca-metal
in presence of CaCI2 was heated to a suitable high temperature.
The discharge was operated at about 2 KV, 300-400 mA. He
reported new systems in the region AN 5500-4600 A°. The
assigned transitions of these system were F237- AZTT,

2

Gza-—~ AzTr and FYM — Bzij. .These systems do not appear

in absorption. The reported new transitions are
2 3
Fo— A%7 with 2 at 19597, 19612 cm
FPT— B°S with 2)  at 18858, 18880 om -

6°A— a%7 with 2 at 20578, 20643 cm
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-

The values of o] and caéxé for the states F and G

are respectively 432.5 and 0.8, 434 and 1.1 cm_i.

E. Morgan and R.,F. Barrow (1960) observed the
czﬁw—-:xzz*' system in absorption. The rotational analyéis
- of {0,0) band and shorter wave length sub-bands {1,0) and
(0,1) were carried out. Constants reported by Morgan and

Barrow are given below:

State Te . Deg Be 10% - 10'D " r

) -1 -1 -1 -1
cm ) Cm’} cm cm cm A°

62“3/2 26557.80 333.86 0.14268 7.47 1.0  2.516

2
C “1/2 26481.82 0.14216 1.0

2y 0 . 867.53 0.15156 7.8 1.0  2.439

In 1967 and 1968 Kovalenok and Sokolov studied
emission spectrum of CaCl in the region A\ 6500-5900 A,
. Vibrational analysés as well as rotational analyses of
orange bands were carried out, The data reported by them

are however not correct,’

The available spectroscopic data for CaCl molecule

are collected in Table 2.
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(3) CALCIUM BROMIDE

In 1906 01ms£ed repofted tﬁé spectrum of- CaBr by
exciting the molecule in a flame., Walters and Baﬁ?tt
(1928) obtained the absorption spectrum. They recorded
a group of five very weak bands in the re:gion )\ 2967-2890 A°,
but no detailed analysis has been attempted. .7 wave
leﬁgths of the bands heads were reported&uéEdeeld (1931)
repeated the same work done by Olmsted and vibrational

constants were revised. The constants reported by them

are given below in the tabular form.

2, em™ 1 W} em t w! em ! Degradation
Olmsted . 25527 261 ‘ 281 Red
Hedfeld 15925 282,00 280,00 Violet
' 15988 281.50 280,40

Harrington (1942) investigated the spectrum of
CaBr and found that it consists of four discrete band
systems in the region )\) 6400-3050 A°, Harfington has
desigrated them as A-X, B—i, c-X and‘D—X. :B and D systems
were obtained only in absorption while A and C systems
were obtéined‘both in emission as well as in absorption,

After carrying out the detailed vibrational analysis of



all these four systems, it was concluded that the 1lower
state X is common to all systems and has been identified

as a 22‘ state. From the observed vibrational structure

the band systems have been attributed to 27— 23 , %r— 23

2'{1’ - 25: and 22-— 2y electronic transitions respectively.

In 1968 Y.P. Reddy and P.T. Rao reported a new
group of bands in the region A\ 3025-2000 A°. It is
designated as E-X. Looking to the nature of the bands
the system was attributed to 22’~ 22? transition. The
system congists of five groups of single headed bands
degraded'to violet. Three sequences AV = -1,-2,-3 were
easily identified on the longer wavelength side and on
the shorter wavelength side only Av = +1 sequence waé
identified. The observed P heads could be fitted into

the quantum equation:

= 33942.2 + 318.6(v'+}) - 1.2(v'+%)?

- 285.3(v"+%) +‘0.9(V"+%)2

The isotopic separation of ca®lpr heads from those
of the Ca7gBr heads were calculated on the bagis of the
well-known formulae and reported separation varies from

about 1.1 to 4.1 em I.
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In 1970 B.R.K, Reddy, Y. Prabhakar Reddy and
P.T. Rao observed the emission spectrum of CaBr by passing
bromine and argon over heated calcium metal, in a quartz
disqharge'tube. The bands of this system were degraded
to shorter wavelength in the region AN 4950-4600 A°, The
ohserved system was weak and consisped of five groéps of
double;double headed bands, Hence the ;ystem was attributed
to a 22?- 2T’x"transition. The two gréups of bands on the _
" longer wavelength side were identified as AV = -1,-2
sequences. While the two groups on the shorter wavelength
side were identified as Av = +1 and +2 sequences. The
analysis of this system showed that theflowe;}state involved
is the AZT state of the molecule. The following vibrational

quantum formula represents the inner P and Q1 heads.

2

20812,3 : 5
= + 343.4(v'+%) - 1.0(v'+%)
20876 .7 }
- 287.6(v"+%) + 0.9(v"+%)2
The rotational analysis of the (0,0) band of C system
_-of the molecule ’‘in the region AX38960-3910 A°® has been
carried out by M.N. Kamalasanan (1974). The reported

constants are given below.



CaBrot ' CaBr' >

B = 0.0764+0,0005 cm B! = 0,075840,0005 cm |
D! = 2.4 x 1078 cn7? D! = 2.4 x 1078 oo™t

- 1 : . o
ra = 2,88 A° r, 2.88 5 '
BY = 0.081640.0005 cm - By = 0.0811+0,0005 om !
D! = 2.4 x 1070 cm™! DY = 2.4 x 1070 cn !
r! = 2.78 A° | ry = 2.78 A°

However the r, values reported are much higher

than expected,

Available spectroscopic data of CaBr molecule is

given in Table 3.

(4) CALCIUM IODIDE

fn«year 1906 Olmsted reported the spectrum of
calcium iodide molecule for the first time. Walters and
Baé?tt (1928) observed the spectrum of Cal in absorption.
Three groups of bands in the regions AN 6690-6270 A°,
4440-4410 A° and 3290-3075 A° were reported. The di;persion
was 1ow and“no detailed anal&sis was offered. Hedfeld (1931)
investigated the spectrum of Cal in emission (in flame) in
red region (AX6690-6270 A°) and vibrational analysis was
carried out. The constants reported by Olmsted and Hedfeld

are given here.
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Dy u:é cog Degradation
-1 -1 -1
cm cnm cm
Olmsted 23740 206 241 Red
Hedfeld 15589 243 239 Violet
15748 242 239
15616 240 240

Mesnage £1939) reported a groﬁp of bands in region
W)4400-4100 A° of which some of the bands were double-headed
and some were”difoSed. Later Murty, Reddy and, Rao (1970)
reinvestigated the spectrum of Cal in the same région. They
_photographed the spectrum in the 1s§ order of a 21 ft cencave
~grating spectrograph. The sou;Ee was high frequency discharge
thrBugh a mixture of heated calcium metal and iodine vapour,
They observed a doublet system consisting of a number of
" well marked sequences. The bands Were degraded té red,

AG(v) intervals of the lower state of each of the two sub-
syétém agree with the three other,systéms reported by Hedfeld
in the red region. The system consists of double-—double
headed bands and is attributed to a C2T — X°5 transition
with a doublet interval of abeut 428 cm -, The quantum

equations reported were -

2y = 23315.51 + 220.75 (v'+}) - 0.633(v'+%)%
. 1 -

- 238.70(v"+%) + 0.628(v"+%)2



a0

R

D - 23743.96 + 224.72(v'+%) - 0.530(v'+%)2
2 ] ,

- 238.70(v"+%) + 0.628(v"+$)2

The double-headed bands of the third system analysed‘by

Hedfeld were attributed to B°Y — X°S transition.

In 1973 Lalit K, Khanna and V.S, Dubey photographed
in emission the spectrum of Cal ﬁolecule by exciting it
in carbon arc. The system reported consists of single
headed bands degraded towards the shorter wavelength side
in the region \) 3343-3151 A°, After a careful vibrational

2y,

analysis, the system was assigned to a transition Dzi?- X
The system is classified into a large number of well
separated sequences with ' Av = -5,-4,-3,+2,+1 and O, Each
sequence consists . of a large number of bands. For this
system the quantum equation reported was
2, = 31011.43 + 256.0(v'+%) - 0.8(v'+})?
- 239,0(v"+}) + 0.628(v"+%)?
Khanna and Dubey (1973a) also reanalysed the Aj, Ay and C
éystems and revised the vibrational analysis offered by

earlier workers.
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In the same year Khanna and Dubey (1973b) reported
another system in emission in the region (AN 6354-5977 A°}.
The system was weak and consisted of single headed bands
degraded towards the violets The Sand system was ;ver—
lapping with A systems¢ This system was assigned to an
electronic transition \322-- XQEI. It consists of a

number of closed sequences with Av = -1,0,+1,+2 and +3

"and is fairly well represented by the expression

y = 16022.9 + 237.0(v'+%) - 0.96(v'+1)2

- 239,0(v"+}) + 0.62.8(v"-|-—§—)2 - 0.008(v"+—;%_—)3

The spectrum was photographed on a Steinheil three prism
large glass spectrograph having a dispersion of about

14.7 A°/mm at 6200 A°,

Darji A.B. Qnd Vaidya S.P. (1973) photographed the
emission spectrum of Cal in 6175-6610 A° region, in the
2nd order of a two meter plane'grqting spectrograph at a
reciprocal dispersion of 3,38 A°/mm.l The bands have been
analysed into two different sys;ems which ha%e been
attributed to electronic transitions A27x~— Xzil and
Baz-—- xzz . Both the groups are reported to be violet
degraded, One of them has sub-heads (P1 and fz) with equal

intensities and then separation between them was about
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3.4 cm-i. While the other having intense Q-heads - and
corresponding weak P head had a separation of 9 cm."1
between them., The gquantum equation which satisfactorily

represents P; and P, heads is

2

(Pl) 15711.8
2 = + 239.95(v'+%) - 0.62(v*+%)2
(Pz) 15715.2 ‘

- 238.8(v"+%) + 0.55(v"+d)2

The upper state shows a splitting of 3.4 cm ' which was
considered to be spin splitting in the upper state Bzz:;
After carrying out the systematic vibrational analysis

of the AzTT~ 22: system it was observed that the following

quantum equations satisfactorily represent their Q heads.

2. . .2
ATy /s x°x

D = 15645.57 + 241.69(v'+%) ~ 0.83(V'+d)3

Q

238.40(V"+E) - 0.79(v"+d)2

2 2
ATTi/z"‘»" X =

D = 15586.20 + 242.65(v'+}) - 0.62(v'+})2

Q

238.26(v"+%) + 0,73(v?+%)2

The available spectroscopic data for Cal molecule are

collected in Table 4,
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(5) BARIUM IODIDE

In 1906 Olmsted reported the spectrum of Bal by
exciting the molecule in flame. A few bands were reported
in the region A\ 5610-5310 A°. Walters and Barratt(1928)
observed the spectrum in absorption. The groups of bands
observed in -the region A\ 3830-3760 A°, were reported to
be degraded to shorter wavelength. Tﬁe wavelengths and
intensities of theé band heads were reported but ne analysis

was offered.

Mesnage (1939) photographed the emission spectrum -
in the region AX 5650-5250 A°. Two intense sequences with
a separation of 755 cm”1 w;ré observed. B.R.K. Reddy and
P.T. Rao (1970) excited Bal molecule in a high fregquency
discharge through a mixtufe of heated barium metal énd
iodine. The.spectrum showed the existence of a number of
well developed single headed bands in the region \) 3950-3650 A°
degraded to shorter wavelength. They were identified as the
P heads. The éentral group of bands at = .26101 en ! was
identified as Av = 0 sequence. Oﬁhér groups of bands on
the longer wavelength side were identified as Av = -1,-2
and -3 sequences. Those on tﬂe shorter waveleégth'side
were identified as AV = +1, +2, +3 sequences. The bands

were attributed to the electronic tramsition D°F — X°X .



The reported quantum formula was
D= 26091,5 + 175.2(v'+3) - 0o4(V'+%)2
- 163.5(v"+%) + 0.6(v"+%)?
However, a few weaker bands in the region )\)\ 3760-3680 A°
could not be fitted in the above quantum formla. They
are reported to beleng to another system which is designated
2

as Ezi—- X% transition. For this weaker system the

vibrational quantum formula reported was

» = 26759;0 + 176,0(v'+%) - 0.35(v'+})?
- 163.5(v"+3) + 0.6(v"+})?

Patel M.M. and Shah N.R. (1970) photographed emission
spectrum of Bal molecule using a high frequenéy discharge,
at a dispersion of .about 7.3 A°/mm with a plane grating in
the region %):3950-3700 A°, Tﬁe'reporﬁed bands are clearly
degraded towards the violet._ The banpnds on the longer wave-
length side have sharp single heads. Careful stud& of the
spectrogram revealed that there are two grbups of bands
in this region. The longer wavelength group has its (0,0)
band at 25781 ,8 em 1, The shorter wavelength group has been

analysed taking the (0,0) band at 26766.4 cm -. 'The green

\
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spectrograpﬁ at a dispersion of 9 A°/mm., About 35 bands
have been reported in the regién'&i6932-6683 A°, The

bands were degraded té shorter wavelength side.' The bands
form well defined sequences ( Av = 0, +1 and -1)., From

the nature of the band heads he éésigned the l;ands an
electronic t?ansition 2Tr~ 22.. Within reasonable accuracy

the reported quantum formula for Q heads was

14420,2 (Qig)
, D = + 175.12(v'+%) - 0.72(v'+3
‘ 14744.7 (Qz)

2
)¢
- 169044:(V"+“12') e 0.64(‘3‘",‘_%—)2.

B:R.K. Reddy, Y.P. Reddy and P.T. Rao (1974)

' photographed the band system of SrI by exciting it in a
radio~-frequency discharge through a mixture of heated
strontium metal and iodine vapour in the presence of argon.
. The spectrum was photographed under high dispersion

(1.25 A°/mm). It revealed the existance of a doublet
system 6f bands degraded to longer wave-length in the
_region W) 4500-4200 A°. The assigned transition is

c?f— x%5. The head forming branches are

in ° (2 .
R1 and Q1 in Ciﬂi/2~_ X“s

, . 2. 42 s
.and R21 and 13‘.2 in 02113/2 X" 2



439 -

The following quantum formula was found to represent

the Q, and R, heads of the two sub-systems.

2 2 _
1T/ Xz

0.36(v'+%)2

2 = 22666.1 + 170,9(v'+%)
(q)

174.1(v"+%) + 0.37(v"+%)2 - 0.0009(v"+%)3

2 2.
Czﬂé/z X %

)

27 - 1
(Rz) = 23223.4 + 168.5(v'+%)

0.40(v'+%)2

i

174.4(v'+%) + 0.37(v"+%)2

Reddy et al. (1971) reinvestigated the spectrum of
SrI. In addition to the visible C-X system, the spectrum
revealed the existence of number of bands degraded to

shorter wavelength in the infra-red region A\ 7100-6500 A°,

2

It was found that bands belonging to systems A~ T — XZZI

and B2§I- X2§:were overlapping. From the similarity of

1

their appearance the two bamds at 2 = 14428 cm -~ and

14752 om™ Y could be easily identified as the (0,0) bands
of the sub-systems - A1 — X and A2 — X. For the A system
the constans reported were
-1 . -1 "ot -1

2 = 14420 cm ! = 190,00 cm w'x = 0,5 cm

e e e e

) -1 t -1 15! -1
D = 14744 cm oJe = 174.0 cm Ww'x = 0,4 cm
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In addition to these, the spectrum of Srl reveals )

one - strong diffused band at V= 14643 em™ ! and two weak

1. and 14992 cm L, This band system

2

bands at 2= 14818 cm
was assigned a B°S — X°T transition. The reported
constanﬁs were

1 . 1

1 = 176 cm O'x' = 0.5 cm
: ee _

2, = 14642 cm w!
In 1973 Ashrafunisa, D.V.K. Rao and P.T. Rao
reinvestigated the spectrum of Sri in the region
AXT200-6500 A°. Several groups of bands degraded to
shorter waveleﬁgth side with the overlapping syé@ems were

2 ¥ transitions.

assigned to AW — X% and BTy — X
The sub-system on the longer wavelength side was assigned
to A27l'1/2 — X25: and that on the shorter wavelength side
to A2T;3/'2 — Xzz transitions, The vibrational quantum

tormulae reported for the P, and Q, heads of the two sub-

systems were

IDP = 14422.71 + 182.3(v'+%) - 0.54(v'+%)2
1 N +
- 173.75(v"+3) + 0.395(v"+%)2 - 0,00015(v"+%)3
‘”é = 14815.91 + 182.2(v'+1) - 0.37(v'+3)?
) .

- 173.8(v"+%) + 0.285(v"+%4)2 - 0,00015(v"+%)3
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Another system revealed a few sequences of doublé =
headed bands. The reported electronic transition was

By — x°

Z . The double heads are identified as P, and
P, heads of 22-—- 25 transition. The observed separation
was about 3.7 em ! between . P, and P, heads and is due to

the large spin splitting in the upper‘state. The P1 heads

were represented by the formula -

2, = 14748.83 + 179.5(v'+4) - 0.315(v'+%)2
) |

- 173.8(v"+3) - 0.285(v"+%)2 - 0.00015(v"+%)>

Kamalasanan M.N. (1975) photographed thé spectrum
of SrI in the region A)5250-4900 A° in the 1st order on
a two‘meter plane grating épectrogr;ph at a reciprocal
dispersion of 7.3 A°/mm, The observed groups of bands were
anélysed as two sub;systems. For the‘lbéger wavelength
component, bands corresponding to AV = 0, +1, +2 and -3
-were reported with strong Q heads accompanied by weak P
heads. Whereas for the shorter wavelength component bands
correspondiné to Av =0, +1 and +2 were reported with
strong Q heads accoﬁpanied by very weak P heads. .The Q
heads of the observed bands were fitted in the following

quantum equations.



2_ 2
Py /2 B2

2%Q ) = 19584.1 + 210.4(v'+%) - 0.40(v'+%)2
1 N

180.0(v"+3) + 0.38(v"+3)2

2. .2
F ll3/2 B 3

Dig,) = 19886.6 + 210.4(v'+}) 0.40(v'+%4)2
2

179.1(vm+4) + 0.38(v"+d)2.

The available spectroscopic data for Srl molecule

are collected iﬁ Table 6.

PROBLEM

From the above survey of the work reported by the
earlier workers on the spectra of halides of calcium
and iodides of barium and strgntium it would be noticed
that the B levels of most of these molecules exhibit
considerable amount of spin sp{itting. However in CaCl
moleeﬁle‘the earliervworkers-have not observed any sueﬁ
spin splitting. The spin splitting in the BZZ? level of
the analogous molecules arises from an interaction with

the Asz state. In CaCl molecule one observes that the
Azn‘level is lying close enough to the B level and it is
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expeéted that the B level should exhibit an appreciable
amount of spin splitting. It was therefore thought worth-
while to reinvestigate the B system of CaCl molecule and
to eompafe the amountVof spin splitting with the value of

spin splitting calculated for the case of prectssion.,

The rotational analysis of none of the bands of
B system is reported by the earlier workers. Hence it
was thought worthwhile to analyse some of the bands of
ﬁ system, if they cou;d be }esolved fbr such an analysis

and obtain the rotational constants.

. In the D system of CaBr molecule the isotopic
splitting of thé bands has not been observed by the
earlier workérs even though Br has two isotopes of
nearly equal natural abundance. Since the study of
. igsotope separation of the band heads of a molecule is.
a confirmative test for the correctness of the band
assignments in the vibrational analysis, the study of
the vibratioﬂal spectrum at a higher dispersion of this

molecule was undertaken.

" In-most of the group II molecules a pumber of band
systems have been observed in which the ground state is.

not involved, Such systems usually appear in the visible



a
(9]

region or in the infra-red region. However, in Cal

. A
molecule no such system has been observed. It was decided
to reinvestigate the visible region of this molecule to

search for such systems.

In compariéon to other halides of Sr and Ca only

.a few systems have .been reported for the iodide of Sr.
The study -on the spectrum of strantium‘iodide was under
taken with a view to search for the corresponding systéﬁs
if any and compare them with those of the analogous

molecules.

, In Bal molecule there arextﬁo intense groups of
bands in the green region which were observed by the
earlier workers. Compared to simila¥ systems which are
observed for other molecules in the same group, this
group may arise due tp a transition CzTT—~ Xgij and the
two groups observed may be (0,0) sequences of the components.
However since the other éequeuce members were not observed
by thé éarlier workers it was not bossible te give a proper
vibrational analysis and té derive the vibrational constants.i
1t was therefore desired that the spectrum of this molecule
may be feihvestigated in this region with a better source

S0 as to get more intense bands to provide a correct

vibrational analysis. The D and E systems of Bal molecule



have been investigated by the previous workers, however,
_the analysis reported by them is not convincing. A
re-investigation of these band systems was therefore

under taken.

The results obtained during the present study
are compiled in the second part of the thesis and the
comparison of various states of the molecules are

presented.



