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APPENDIX 2

In the study of band spectra, 1t is
desirable to take the spectrogram by giving less
exposure time to the plate. This requires the use of
highly intense sources, The source used in the early
work by the present author was H.F. power oscillator
(125 W, at 5 to 16 Mc/s). The excitation produced by
this source was less intense. In order to increase
the intensity, a high power H.F. oscillator was needed,
It was therefore decided to fabricate such an osci-
1lator., This oscillator will be much more useful. when
the study will be undertaken with PGS 2 spectrograph
in higher orders. The details of the fabrication etc.,

are given below.



Fig., No. 1 shows the schematic diasgram of
the arrangement of high frequency oscillatory system.

? is the variac to regulate the voltage out-
put of H.T. The variac is capable of delivering volt-
age of 220-230 at 15 amperes. The H.T. is supplied to
the oscillator 0. The resulting high frequency volt-
age is then applied to the evacuated dicharge tube
at E. and EZ.eThe component parts of the eircuit are

1
described in detail below.

(1) The High-Tension Source

The power supply and the oscillator are
shown in Fig. 2. The continuous duty power transformer
Tl is capable of giving 3000-0-3000 volts at 700 ma.
in its secondary and is insulated for 10 Kv. The volé-
age in the secondary is controlled by a variac kept
in the primary (220-230 volts 4.C. 50 e/s sﬁpply). The
voltage across the secondary is then applied to two
high voltage mercury vapour rectifier tubes 872 A.

The filament supply of 2,5 volts at 10 amps. for these
rectifier tubes is given by a separale transformer T,.
The rectified voltage is then filtered through a choke
input filter system consistiné of a swinging choke CL,,



a fixed choke L, and two condeners Cj andiCo, ( 'Lp =
5-25 H, 800 mA and 10 Kv insulation; Lo = 6H, 800 ma
and 10 Kv insulation; Cq, Cg = 4 pF, oil filled with
10 Kv insulation and working volts 6000.) Across the
H.T. output a bléeder resistance Ry (250 K is conne-
‘cted. The whole power supply is provided with a fuse
in the H.T. lead.

(ii) The Oscillator

The oscillator is a series fed Hartley cir-
cuit the valve T is a transmitting triode 833 4. The
filament current of 10 amperes at 10 volts is given by
a separate transformer Tg. The oscillations are genera-
ted in a tuned circuit consisting of a variable trans~
mitting type air condenser and a coil L. The coil L is
made by winding a‘Spiral of 3" dismeter using a 18 SeWeGe
copper wire. By using 8 turns 1t is possible to get
an inductance of about 3.5 x 1076 H., The H.T. is fed
to the anode through a choke. The variable air conden-
ser is takeg on the panel for convenient tuning. The
exact tuning of the oscillator is indicated by the
sharp dip in the ammeter 4,. The oscillator is built
on a wooden board with porcelain insulators and stiffl
wiring. The inductance of the tuned circuit is adjusted

to gilve frequency in the range 55 to 65 Mec./sec.
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The oscillator is coupled to the discharge tﬁbe at By
and B, by leads taken from the‘ends of the tank coil

L. These leads are brought on the top of the oscillator
using good insulator blocks. Next to ascertain the
order of the voltage applied, it is necessary to measure

the voltage by a suifable voltmeter at the input supply.

. This oscillator operates satisfactorily. It
excites the molecules selected in the present investi-
gation to the desired degree of intensity so that the

time of exposure can be considerably reduced.



APPENDIX &o

In the present investigation it was planned
to get a two meter plane grating spectrograph (PGS2)
from M/s Carl ZeissJena but due to some unavoidable
circumstancesits arrival was considerably delayed and
hencte the present work was undertaken with the agvail-
able instruments, (viz. three spectrographs, the de-
tails of whi?h have been described in chapter 3.)
When the thesis was under preparation the instrument
was recelved., It was theggfore thought desirab}e to
obtain some high dispersién spectrograms to check at
least a few of the conclusions drawn from low disper=-
sion spectrograms., The molecule CAI was selected as

it was the heaviest of all and the bands obtained

with low dispersion spectrographs could not provide
Ay - 5
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more definite information., The bands in the ultra-
violet and the visible region were photographed with
this PGS 2 spectrograph with a dispersion of about

7 A%/mm. in the first order. Some of the results

obtained will now be described under the following

headings.
(L C and D systems in the ult;a-violet
(ii) B - system of C4I
(i1i) Bands of C4I in the red-region

(1) C and D systems in the ultra~-violet region.

(Plate 13 ) .

In the work reported by earlier workers on
these systems meximum dispersion of 10 A°/mm was used
and wavelengths of only three bands of C ~ system
were known. és reproduced in plate (&l) a fairly large
number of additional bands of D system and a good
~ number of sequence members of (0,1) and (0,2) bands
have been obéerved. The measurements of the bands of
C - system have been given in table (30) and the
analysis in the table (31). The following quantum

equation represents all the observed bands,
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oty 055 (Vaba ]
2 = 28230-29 + [180:60 (U ) - O5F (V4%
e

[ 4 2‘
- [17&20 (v'+*%) - 0-60 (v'+ %) ]

The nearness of the vibrational constants
of the ground state and the excited state accounts
for the compact nature of the vibrational structure
which gives rise to an appearance similar to rota-
tional structure. The exactzw interval as observed
in the present work is », - v, = 29530-28230=1300 cm-}
which supports Howell's argument, but his second
remark that this interval is slightly highgr than the
expected one viz. 1140 em~1 requires further investi=-

gation of the D system also.
(ii) B - system of CdAI (Plate 14)

The specﬁrum in the region AA3200-4800 4.U.
have been reproduced in plate (4g). One of the assump-
tions made in the analysis of these bands, namely, that
the bénds appearing in triplets do not form sequences
and have different values of Av , is properly justified.
(Refer plate (Aja) between M\4500-4800 4.U.), The
diffuse nature of the bands (Plate &5b) appears to be

.due to isotopic constituents of Cd atom.
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The measurements taken with grating spe-
ctrograms agree with those reported in chapter (4),
and are given in table (32). Following the same analy-
sis the banés head equation given below was dervied,
Dipad = 245924 + [T71.70 (U'+ %) — 1:45 (V' )]
- [ 17800 (V+ %) - 0°60( V% ‘/2)2]_
The values Ofla;2£JSh0W less devliations in comparision

to those reported in chapter (4).
(ii1) Bands of CAI in the red region (Plate ag)

The bands in this region have been reproduced
in the plate (43), and their grouping as Treported in
chapter (4) have been retained. The following conelu-

sions could be very easily arrived at,

(a) From the observed intervals amongst
the bands it is certain that the emitter is a CAI

molecule.

(v) From the double nature of some of
the heads, one can infer that a low lying‘&ﬁ state is

involved in the emission of these bands.

(e) The diffuse nature of band heads on
either side of the spectrum (Plate 43) might be due to

isotopie nature of C4d atom,
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It is proposed to study in much more
detall the molecular spectra of C4Cl, CdBr and Cdl
by using the PGS2 spectrugraph in higher  orders.



TABLE 30

A 2“'1 0

BAND HEADS OF C - SYSTEM OF CAI IN THE REGION
2 3534 - 3586 A4.U,

D U A W B W SN N W T i WS S A T e R M W S W A O M I S G S QRN S T W GRL P W Y

Wavéw )
length
in 4.U,

Wave
Number
in
vacuum
cenvl

Wave Number
observed by
Ramasastry.

O G G B TN SN S S G GNP RS A W L D AN S W GRS A PN LG G M N B SND AR W M W A e SO A I NN A S W ) N R S A D ) WS e S

e I VL B B N R o . O — TR R R N N A B \ B v B A VR A

3585,78

3585,.,14
3584,37
3583.,47
3582,.44
3581.03
3580,13
35679.11
3578,21
3577.,31
3563.41
3562,78

3562,14

3561.25
3560.,37
3559.10
3558,.21
3557.,33

27880.2

28054,5

0,2
1,3
2,4
3,5
4,6
5,7
6,8
7,9
8,10
9,11
0,1
1,2
2,3
3,4
4,5
5,6
647
7,8

T W O S W SO P I S SO P 2 T S TR e S O O ST W VP Sy D S S S T S St S T W S T T -



TABLE 30, (Contd,)

2556.44
3555,93
3555,05
3541,07
3540,57
3539,82
3539,19
3538.44
35637.,19
3535,31
3534 .44

. Wave Number
observed by
Ramasastry.

28232,9

Ag-1l

10,11
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TABLE 32,

) Al"‘é'

BAND HEADS OF B - SYSTEM OF CdI IN THE REGION
A\ 3900-4800 4., U, *

L R R g R T e e e T )

Inten-
sity.

W P N W O kN W W W WD DD

Wave~
length
in &. Ue

4786.81
4776.20
4785,21
4752, 50
4746,61
4744,11
4732.29
4718.20
4709.69
4705.70
4701.32
4695,80
4688.01
4674.94
4652,59

Observed
Wave Number
in vacuum

em=+

20884.°2
20928.2

' 20976.5

210358.7
21061.8
21072.9
21125.5
21188.6
21226,9
21244.9
2l2e4.7
21289,7
21325.6
21384.7
21487.4
21518.7

6,24

2,22

D T W BA% P AR THS SO VIR O T D b 43D AR PEF PR R TR M U KW PSR PR D A S LIPS G W OO R CAD S e WU SN YD WV TS M T S A R YO

* Measurements made on the plates taken on

PGS2 spectrographi.



TABLE 32. (Contd.)

A,-16

M T N SR W W W D O B TR A T GO AN A BN e S e e IR MR R e e e B B BB R WA K TR TS S DA KM B B MW R b L Mo W S S

Inten=-
sity.

Wave-
length
in 4.U.

4632.99
4623.70
4613.17
4611.47
4595.81
4590.91
4579 .57
4566.42
4558.40
4550.49
4543.90
4537.19
4530.41
4525.40
4516.88
4511.19
4508.02
4503.71

Observed vi,vt .
Wave Number
in vacuum

cm”+
21578.3 5,20
21621.7 1,18
21671.0 4,19
21679.0 -
21752.9 8,20
21776.1 1,17
21830.0 4,18
21892.9 5,18
21931.4 1,16
21969.5 -
22001.4 2,16
22033.9 -
22066.9 3,16
22091.3 1,15
22133.0 -
22160.9 2,15
22176.5 0,14
22198.7 5,16

4,7
"006

-205

-6.0
0.5

-108
0.5
=-3.5

-w——---—--n—n--———-nu--—-——np----—-umn—nc—— —————



TABLE 32. (Contd.)

S D e e e B R e e T e e N S S B TOU M M e S5 INS DA 1SR M WD ZNE SSh LI par W LD MR D TE MR NP S Wm Wb MO TR Mn BB ke My WS A me A

Intens

sity.

Wavew
length
in 4.U.

W T RO M W WS M 45 Te 0 W ae S B NG LN KN WK WS W N M DR I L ber e M TR SE Mv e e TR S B MK S B M SRR A WS W TR M S e W

4493 .40
4490,80
4484..86
4478.59
4467.80
4464 .25
4460.59
4446.30
4442.74
4432.50
4428.69
4410,99
4401.01
4395,59
4382.20
4375,.80
4364 .69
4347.71

Observed vi,vt
Wave Number
in vacjum

em”s
22248.6 1,14
22261.5 6,16
22291.0 -
22322.2 2,14
22376.1 8,16
22393.9 3,14
22412.3 1,13
22484.3 2,13
22502.5 0,12
22554.3 3,13
22573.7 1,12
22664.3 0,11
22715.7 3,12
22743.7 6,13
22813.2° 2411
22846.6 5,12
22904.7 1,10
22994.2 0,9

2.2
0.3
0.4
2.9
1.4
-0.7
1.1
0.4
1.2
3.3
2.0
1.2
0.2

o
o e o R o o S T S



W W R A MR T SUh S R B G M TR W R WA T e B M e e e S e TS G JER W IR B S TR Dk MR M0 A W TR G R W et M TAN TWS R MM WR mm R

Inten-
sity.

R DN INS WE W N MR WS B M TR R IR W W M TS A N W TN A NI I S NG G D M6 i I N WS NN NS Em DR W b Db W W6 W0 m L3

T N TR T~ N T R SR S S U N N S

—-—--——-a--—-‘--—u---t—--————-—--—l————w—u--—----b——n-——n—

Wave~
length
in A.U.

4345.91
4334.64
4328.86
4316.20
4312.24
4295.88
4276.40
4258.60
4246.14
4231.20
4215.11
4212.41
4198.21
4185.20
4183.21
4173.770
4163.20
4154.61

TABLE 32. (Contd.)

Observed
Wave Number
in vgiuum

cm”w
23003.7 5511
230635 1,9
23094.3 -
23162.0 0,8
23183.2 8,11
23271.6 4,9
23377.6 3,8
23475.3 2,7
23544.2 3,7
23627.3 7,8
23717.5 3,6
23732.7 64,7
23813.0 2,5
23887.0 3,5
23824.4 -
23952.8 4,5
24009.2 0,3
24062.9 3,4

Az"17§

2.8
-4.2
0.7
~1.0
-1l.1
3.4
2.6
2.2
~3.7
1.3



TABLE 32. (Contd.)

R R L R T R e W R R e X

Inten-
sity.

Wave=
length
in A.U.

Observed

Wave Number
in vacpum

cm‘l

------------------------ T e S e TR W W W AR N MR I SN R R M K R B ED N oD B W

O OO O O M M - NN W WWwowow b w W

4145.75

4142.08
4138.13

4122.81
4111.60

40992.69
4094.44
'4086.20
4080.55

4074.30
4067.50
4061.31
4055.29
4043.11
4017.80
4001.40
3997.59
3989.60
3987.20

3973.36
3960.07
3948.90
3933.42

24114.3

24135.6
24158.7

24248.5
24314.6

24385.2
24416.5
24465.7
24499.6

24537.2
24578.2
24615.7
24652.2
24726.5
24882.2
24984.2
25008.0
25058.1
25073.2

' 25160.5

25245.0
25316.4
25416.0

2,3

6,4 .

6,3
4,2
5,2
3,1
1,0
7,2
8,1
7,0
8,0

2.6
-2:7
"lol

"Ool

“"002

3.3

"1:1

-------nu---—-—-—um-.a---——-.-—------u-nn-——-----n—-—--



TABLE 33.

A;18.

BAND HE&DS OF A - SYSTEM OF C4I IN THE REGION

5290-6550 &o Uo

D Y S W S T T YA A THE 40 A WR TS WO TR TN WU SED W I S S DR WD R WS W SR TR A IR NG W MR TR SR SN S S Nl XU S WD W SR e TS WS SN S WY

Inten-
sity.

Wave-
length
in A.0.

Wave
Number
in
vacuun

em”y

Wave«
length
in AO U'

TS AN T W Bt D A D D TR W W D S S e S AN FEP S} W KT AP RS WD S D N TR DHR YES WD M CED T U WS D At V) Dk ) i W U NSl KN W

6548,20
6543,38
6535,51
6530, 52
6512.82
6509,09
6487.99
6485.48
6477.20
6475,19
6460.59
6456.80
6455.20
6445,59
6443,02
6417.21
6402, 52

15267.4
15278.4
15296,8
15308.5
15350, 1
15358.9
15408.8
15414.8
15434.5
15439.3
15474,2
15483.3
15487.1
15510.2
15516.4
15578.8
15597.5

g N 00 0 00 0 © © © © 00 0 00 0 0 © o

6400,82
6386, 67
6373,03
6355,28
6352,98
6333,06
6330.81
6319,50
6317.17
6302.80
6299,81
6281.21
6278.30
6261.11
6258,10
6243,20
6240.98

15618,.7
15653.3
15686.8
15730.6

1573643

15785.8
15791.4
15819,7
15825.5
15861.6
15869.,1
15916.1
15923,5
15967,.2
15974.9
16013.0
16018.7

TS WV TR ., 7 G D G W D BGOSR N D 1 D S N Sy iy (R S U W D NS TS LR U



TABLE 33, (Contd.)

/'\;_‘2:0-

O B VD W . S . T A} W N A ), ST W TS W R 4 S O iy RS A O N} W WS S L WL S TR R Y LB WS TR OB G G G TRl e O O T iy e

Inten- Wave-
sity. length
in &,U.

6228, 62
6220,09
6214,.52
6204, 50
6202,49
6187,.29
6181.60
61692.42
6165,99
6150, 71
6148.29
6134,.90
6131.10
6113.21
6109,51
6094,80
6077.90
6075.09
6060.51

00 3 N N 0 00 W W W WO WO NN ;

Wave
Number
in

vacuum
1605045
16072.,5
16086,9
16112,9
16118;1
16157.7
16172,6
16204.5
16213.5
16253.8
16260,2
162925,7
16305;8
16353.5
16363,.4
16402,9
16448,5
16456,1
16495,7

0 0 0 1 ~ N NN AN NN o w 0o

605710
6040.88
6039. 90
6036, 90
6023.23
6020.11
6004.89
6002440
5988.70
5987.80
5971, 60
5969.00
5954,21
5952, 61
5937.48
5935.26
5921.30
5918.29
590379

16505,0
16549.3
16552,.,0
16560,.2
16597.8
16606,4
16648.5
16655.4
16693,5
16698,8
16741.3
16748.6
16720.2
16794.7
16837.5
16843.8
1688315
16892,1
16933,6

TG - W R T W D WS Y WD AU WD WD U T L A WD NN WA A O O TR G0 W S D LA T W W iy o S W T V-



TABLE

33, (Contd,.)

ey W T W IR WS AR WU N WS v WY ACE A AN Y AR S TR W Gn G D A S A GE SRS S L o S e T G U A N S v S KD SHR S S s W

Inten=-
sity.

Waves=
length
in A4.U.

5901.70
5887.69
5886410
5867.78
5851.92
5849,69
5838.01
5834,19
5819.01
5804.52
5802.80
5786,91
5771.51
5769440
5755439
5752,51
5742.00
5724,09
5710.48

Vave
Number
in
16939.6
16979,9
16984.5
17037.5
17083.7
17020.2
17124 .4
17135.6
17180.3
17223.2
17228.3
17275,6
173281.7
17328.0
17370.2
17378.9
17410.7
17465.2

17506.8

)]

o 0O O & 0 o, O

NS I S B B ¢ > B o B ¥

Wave-
length
in A.U.

5708.69
5693.41

5676.,21
5673.70
5662,49
5646,65

. 5643.,37

5631.29
5615.10
5602.10
5600.31
5598,40
5588.89
5586, 51
5574,40
5572,31
5557.41
5544,10

Wave
Number
in
e
17512.3
17559.3
17567.1
17612.5
1762043
1765542
17704.,7
17715.0
17753,.0
17804.2
17845,5
17851,.2
17857.3
17887.7
178956,.3
17934.2
17940.9
17989.0
18032.2

A 4 G WA A S el S S A T D WD SN Y S SN G S A e WD AT TS S T G N W TS AN N D U A R T R )



TABLE

33, (Contd.)

Ag22.

A A O SN S S, OO W S S WS YD W YO WRD S S W T S PTG SN Y G S s W TR G O i s DL EM ) il T R G W A R R B WK S ol AR Aad R O
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