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CHAPTER 4
EXPERIMENTAL OBSERVATIONS

In order to obtain better definaztions of
the spectra and hence better results it is necessary
to maintain certain characteristic conditions of dis-
charge for the halides of cadmiwm. In all the cases,
the pure sample was placed in a quartz boat kept at
the centre of the gunartz tube. One end of the tube
had an adaptor whereas a quartz window was fixedvon
the other end., The pressure in the tube was reduced
by joining the tube with high vacuum rotary pump via
the adaptor. It was maintained constant to a few mic-
rons of mercury for the duration of exposure., Now the
two ring electrodes were wiapped on the tube and were

kept at such a distance so as to obtain the maximum
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brilliance of the discharge. The frequency range

used for the discharge was 10 - 15 MC./sec. 4s
remarked earlier, in the case of cadmium chloride

and cadmium bromide, the dlscharge was maintained
bright white in colour by manipulating the degree

of heating of the substance. An etna burner was found
to be vary sultable for the purpose of heatingtthe
space between and beyond the electrodes externally.
In the case of cadmium iodide, the colour of the
discharge was gol@en yellow. This was also maintained
by following~the procedure just deseribed above, In
all these cases Il}ford Process plates were used to
record the different spectra and eipospres'of about
30 to 40 minutes were found to be adequate in getting
fairly good plates. The various'bbservations obtalned
during the present investigation will now be given
separately for (A4) cadmium chloride, (B) cadmium
bromide and (€) cadmium iodide.

(A) CADMIUM CHLORIDE

In the ultra~violet region in addition to
the Cornell's system, a continuum has been observed

extending between A A 2400-2650 A.U. with an intensity



maximum at about A2580 A.U. Ir)bpite of the long
duration of exposures the attempts to observe C and

D systems were not fruitful, mainly because of over=-
lapping of OH bands, Tﬁese bands existed due to the
facf%?%e sample cogtained some water molecules, Several
unsuccessful attempts were made to remove these bands
bby altering the degree of heating of the space between
and beyond the electrodes. The reproduction of the
Cornell!s system along with a continuum 1is given in
plate 1(a); and the position of C and D systems in

the region A\2983-3174 A.U. is indicated in plate 2(a),
The spectrum in the visible region extending from
M\3700-4900 A.U, has been reproduced in plates (3a)
and (4) recorded on the medium quartz and E; ~ Glass
spectrographs respectively. The reproduction in the
plate (3a) indicates the nature of the bands and their
extent, The bands are clearly degraded to red and
those on the longer wavelength side have sharp edges
and are diffuse and broad towards the shorter wave-
length side. The bands in the region A)3600-4000 &.U.
are faint, but the partial resolution in the sﬁructuré
can be éeen. In table (4) wave number and visually
estimated values of the intensities of the bands are

given, In column (5) the wave numbers of the bands
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reported by Ramasastry are given for the sake of
comparision, The claséf@cation of the bands is given _
in column (4), The vibrational scheme is partially
shown in table (5).

The spectrum in the region ) )5050-6500
A.U. is reproduced in plate (5)., The bands are clearly
degraded to red but are diffuse in nature. Due to this
type of nature of thé bands 1t was difficult to make
accurate measurements, In table (6) the wave numbers
and visually estimated intensities of the bands are
given, A4 tentative arrangement showing the regularity
of intervals is presented in table (7). A detailed
analysis of all these obsegyations is presented in

the next chapter.

s
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BAND HEADS OF B - SYSTEM OF C4ACl IN THE REGION

AA3700 - 4870 A.U,

A WY T S AN WA AW GED R M SN AW S WD SN Y W WP D D W SO Wt WIS WA M I AN WU S A W oGy S D G A WD G S Gap W e S g S e e O G S0

Inten~
sity.

Wavelength

in 4. U,

Wave Number v?',vt

Approximate

value obse~
rved by
Rgmasastry.

SO W S R S BEE D I A A VD M Y A SO SR D GG W W Ep am e S S G RS W G M S A W OO G S S G A G D GBS N W

W O W DB 0 N O N K e R

4867,90
4834.70
4801,28

4768,07

4735,32
4725,70
4702.,80
4693,75
4670,72
4662,66
4638,64
4631.34
4607.22
4600.44
4575.80
4570.15

in gggium

20537 1,18
20678 0,17
20822 1,17
20967 0,16
21112 1,16
21155 6,18
21258 0,15
21299 11,19
21404 1,15
21441 6417
21552 0,14
21586 11,18
21699 1,14
21731 6,416
21848 0,13

20959
21112



TABLE 4, (Contd.)

Inten- Wavelength Wave Number vi!,v!

sity. in 4.U. in vacuum
‘ em~i
7 4545,22 21995 1,13
2 4539,64 22022 6,15
10  4514.02 . 22147 0412
2 - 4510,97 22162 11,16
10 4484,26 22294 1,12
1 4479,83 22316 6,14
9 4453,89 22446 0,11
1 4452, 50 22453° 11,15
9 4424,72 22594 1,11
0 4421,58 22610 6,13
8 4394,57 22749 0,10
8 4366,35 22896 1,10
8 4340,00 23035 2,10
6 4335,86 23057 0,9
7 4315.46 23166 3,10
7 4308.58 23203 1,9
2 4292,10 23292 4,10

47

- A - s e . A Sy

Approximate
value obse~-
rved by

Ramasastry.

22588

22744

22888

23044

23125
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Inten-
sity.

Wavelength

in A4.U.

TABLE 4,  -(Contd.)

Wave Number v',v"

in vacu

cm”+,
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Approximate
value obse-
rved by

Ramasastry.

S S B3 KN s T RIS W D N R W MR CHP TR B A N WO W O I A G SR W W K S S T BN SO S T NI SN G O B I WS T O K W e U

R -~ I < - T - S~ B 2 B A BN < N B~ S B'e SN ¢ B B

W e £2 D Wn A e W GRS N N s W D O T W

4288.43
4283,29
4278.35
4259,20
4251,95
4237,00
4233,41
4226,96
4215,91
4203.68
4196,62
4181.88
4178,90
4172,27
4166,89
4149,42
4128,51
4125,79

7,11
2,9
0,3
3,9
1,8
4,9
7,10
2,8
549
3,8
1,7
4,8
7,9
2,7
0,6
3,7
4,7
7,8

23617

23729
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TABLE 4. (Contd.)

S D TE ORI D A P e YRR G S AT NP T W il A KN D W Gl IS TR UHS ) NS 208 I I G D il e S R KISl € B O N I TR O A

Inten- Wavelength Wave Number v',v%  Approximate

sity. in AU in vacuum value obse-
em=1 rved by
Ramasastry.
3 4118.65 24273 2,6 B
2 4113,05 24306 0,5 -
3 4108.83 24331 5,7 24360
2 4096,37 24405 3,6 -
2 4075,86 24529 4,6 24497
2 4073.83 24540 747 -
1 4065.55 24590 2,5 -
3 4058.12 24635 8,7 24636
2 4056,31 24646 546 -
1 4043.68 24723 3,5 -
3 4031.61 24797 10,7 -
1 4023,82 24845 4,5 -
2 4022,53 24853 746 -
2 4006.89 24950 8,6 -
1 4005,12 24961 5,5 -
2 3987.71 25070 845 -
-  +3982.62 25102 10,6 -

- +3957,08 | 25264 8,5 -

A S DD WD Al M D TR K B W SRS WD R TR W B L ot S o IR TES O T B0 W3 P W MON SO Nl T AN TH S M TRR WO wm S S GE W D A el S SN D S e
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TS A M S o R WK A D £ WS M SN L D et AT WD W el D e I O TP S s R K G A KO K A i U S el O

Inten-
sity

Wavelength

in 4.U.

Wave Number

in vacuum
cm~1

vl ,v“

Approximate
value obse-
rved by

Ramasastry.

L X R R g T e T L R P e N e T Y P R R T T

-

+3937,91
+3908.20
+3888.74
+3825, 64
+3788,24
+3778.65
+3742.15
+3732.37
+3719.32
+3707.46
+3696,76

6,4
8,4
6,3
752
10,2
751
10,1
7,0
8,0
9,0
10,0

+ Measurements made on the plate taken with a

medium quartz spectrograph.:



\%&\& * )w..&w, e T (8)26282 (¥)cese2 ($)906€8 (¥)ST8¥E  (8)689%3 (T)SPBI3 i
PSP (e0g) (11e) (e0€) (¥1€) (o1€)
AT S B
IS0 2 Y (92T)  (€2T) (¥2T) (g21)  (¥BT) (88T)
GEL RGO W= o - (L)o21e2 (9)3lve2 (S)88Le2 ($)es0%e (3)S0%33 (T)e3lyd e
AN S ST (e0€) (ote) (118) (818) (818)
Tl T (T€T) (2€T) (I€T) (8€T) (8€T) (e€1)
R - (8)geoge (L)OPeeg (9)15982 (3)T96e2 (£)el2%d (T)06593 2
(sog) (1Te) (o1g) (21e) (L18)
(68T1) (LET) (e€eT) (6€T)
(OT)¥6222 (6)¥6932 (8)96822 (L)£0282 (L)2Tgee (9)828€3 - .- 1
(00€) (gog) - (L0€) (60€) (ote) :
(L3T) (8%T) (Z¥T)  (9o%1) (S%1)
(OT)L¥132  (8)9FT88 (8)6%L38 (9)450€3 (€)L9€€2 - (e)2e6683 (28)90£%3 0
(663) (e0g) (80¢€) (o1e) (¥1€)

. I W W . S G ST W Ao 3 A (KL S U O e SR W S BT A o SUD MR ST Y WY AUR SO S0 SRx @b WA MK S VWO Wbe ABU RS N N AR oun A G W IV I U S O JOEE Y W I S T S G S O WA N R S G ST Y A T SR GRS R IS IV e S D 0 O

1A
4R 1T ot 6 8 A %) ] nd

U, W A S G 0 G S G G A GG S S RSP G G T g SO W e W G AR Sy T G B S B e s SR WD A A S BT Gy A R P WY NG UV i s S TS Y W W TS AR AU N W e 4 S Vs IS G Y G S s G U BY e B VB KD P SR e

TOPD 40 WHLSAS = € Y04 HUWHHDS TVNOILVHHIA
S 9IgviL




52

T o S s SO S e G s T S e IR e M WE R S5 W e ML R S G S GUY S B R T ) R G A G B e OO N S G G B S G TR G GO W A D B e SR T U A . OO U e 0t e OO e SO A A s

(T)2e802 (T)22808 (B)3T112 (3)P0%12 (9)66918 (L)S6612 (OT)¥6283°2 T
(e828) (062) (263) (563) (962) (663)

{%P1) (s%T) (o%1) (L%T) (L37) (L%L)

- (1)8L2083 (T)L26028 (3)8c212 (¥)25818 (9)898T2 (O1)L¥1383 0
(e882) (162) (368) (068) (663)

1 A
81 LT o1 : ST ¥L et gt nh

0 B e o SR B Y S SRS I A e s S SR S S e R e W S et VS S S e WD KR I A B O S O G SN W e e A IO SO B M S BN o e B0 WY T e B ek R S ke G gl B S e Gie e S A e S

(*pauc)) °*¢ 14Vl



TABLE 6

BAND HEADS OF A - SYSTEM OF C4Cl IN THE REGION
AA5080 - 6500 A.U.

-l WD Y D D A U A D W TS WS W T LSS WS A SRR Y S W MR YOS B DR NID GO UR SED THY N A G I S T SRS S S A M LA o S S SN WA s g W

Inten- Wave- Wave Inten~ Wave- Wave
sity length Number sity. length Number
in A.U, in in 4.0, in
"o e
10 6481.19 = 15425 7 5962,80 16766
10 6377.83 15675 3 5943,66 16820
9 6331.78 15789 6 5927.80 16865
9 *6320.17_ 15818 6 5905.74 16928
8 6238,76 15897 8 5870,37 17030
8 6276,13 15929 8 5851.,81 17084
3 6248.67 15999 7 5814,71 17193
7 6232,30 16041 8 5799,53 17238
8 *62}9.51 16074 7 5779.42 17298
7 6177.,24 16184 8 5761.,43 17352
5 6134,78 16296 9 *5738,61 17421
7 6114,52 16350 10 5725.72 174860
6 6079.57 16444 4 5710.,42 17507
6 6055.,99 16508 8 5673.,48 17621
7 6020.62 166056 5 *5650470 17692
6 5983.00 16708 5 5638459 17730

A A WD W U SO A W TS T D e U W WD WO WG B WS S 2 s 1O WD TS SO R W B L) WS Y o g N D T TN A AUD RS AN NS WS S W e TR S o S SR o



TABLE 6. (Contd.)

G T O - T W D )y s W A W Ay B T W D s T > W W U il W e W4 W o 20 W T D W W TR . VU S OO o, NS T S

Inten- Wave-  Wave Inten- Wave- Wave
sity. length  Number sity. length Number
in A, U. in in A.U. in

5623.69 17777 1 5130,46 19486
5587.,86 17891 1 5096,98 19614
5576,01 17929 1l 5065,99 19734
5538.94 18049
5491,78 18204
5455,81 18324
5422,37 18437

5
4
2
3
3
2
3
2 509,76 18480
3 5374.28 18602
2 5363.32 18640
2 5321,35 18787
2 5286,74 18910
2 5245.41 19059
2 5210,96 19185
2 520,18 19210
1 5167,59 19346

* These bands are not fitting in Table (7).



5 - T W D UR O S W e i paw R T e S TR N S e B EE GG Ak S L M S AN NN SR TS W M S A Bow T A N e g VU G e B e WS W YO S A G A G G S G IO AU e D N e T S DO e M G Y M S S S S

' (£)0389T (9)¥80LT (8)3SeAT (8)T29LT (¥)T68LI - (e)Lev8l - g

(193) (892) (693) (042)
(211) (%11) ($1T) (¥1T) (e11)
(=) (=) (=) (=) (=)
(2)8049T - (8)8€3LT (F)L0SLT (8)LLLLT (£)6P08T (2)$2e8T (£)20981
(692) (0L2) (2L3) (843) (8L8)
(getT) (ee1T) (9€1T) (2€1T) 2
(2)0%98T (2)01e8T (3)88i6l - (T)PeleT
(os2) - (gL2)
(=) { =) (02T) (02T) (221)
(=) (g31) (9221) (=) (031)
- - - - - (2)ezsll (£)F028T (2)08%81
(sL2) (942)
(0ETT) (3%11) ($€11) T
- - - - (3)48L8T (2)6S06T (T)9%e8T (T)P196T
(23L3) (488) (892)
(=) (=)
(9gT) (82T)
- - - - - - (2)0126T (T)98P6T 0
(943)
S
&+ ud O+ A G + i ¥+ b e + ut S+ ud T + ud 0+ uyb ybo

S n Sy R NS AN G T VN BN Gn e A U K W TR S 00 SN N6 Ee BN TP DR DK CIN N TER AR S0 MR A 25 M SHE SO BUR DY A0 T A SIB TER GND 3N VR IR W N GMD W6 B SR 06 S SN THR LM NER B SN AR AV VIR N G G THS W TUS I TRA S T P W SR Y B KB NG 490 T

TOPD d0 WALGLS =~ V HOd GWHHOS TYNOLLUHdIA -
‘L w1avy




56

- - P T S S St G G B S O cur S W DO M B DU Gt B R OUD s N G S S S S SNBSS G e S B e M W SO N MR 0N A W S G YD S T (R S G U T W G T S S S VA A AN S UV S U S WS 0 W Y N W W

(4)08€9T (2)S099T (9)5989T - - - 9
(8s3) (098)
(26) thN
- (g)e66ST - (2)8089T (4)9949T (8)080LT (4)863LT - g
(833) (v92) (892)
(20T) (s0T)
- (8)468ST - - - (9)8269T (L)e6TLT (OT)09PLL ¥
(g98) (298)
(80T) (80T) (60T) (80T)
- (6)6848T (L)TIPO9T (5)9629T - (£)0889T (9)¥8B0LT (8)aselt e
"~ (283) (s82) (392) (892)
(F1T) (3TT) (211) (311) (%11)
(OT)S3FST (0T)SL98T (8)626ST (L)PSIOT  (9)%HHOT (9)80L9T - (8)8e28LT 2
(082) (¥92) (s823) (0928) ($923)
ettt
gL + w&  TTL + w8 OT 4+ ,4 6 + ub 8 + ub L+ ub 9 + ub S 4+ uh uA

VS H T S B S SO G G € WAL B T R G s W U B TR SO B Wis SO B TN g e TR S e W T 0 S o SBG) S TR SR THG WU GO SN GWe e T W AP O S NS M B S U 0 S e A o N O A G SR S W O S S S T B L S R O O T T S S

(*P3uop) ¢4 EIAVL



5T

(B) _CADMIUM BROMIDE

The work of the previous authors on the
band spectra of this molecule is already briefly
reported in chapter (2). In the present investigation
the spectroscopic study was confined to the ultra-

violet and visible regions.

In addition to the known systems C and D
about thirty-seven new bands have been observed by the
present author in the ultra-violet region HNA2350-2550

A.U., The characteristics of the bands are as follows:

(1) degradation towards red,
(2) diffuse appearance
and (3) decreasing specing of bands giving

rise to various progressions,

On the longer wavelength side of these bands
nearly thirteen bands also degraded to red are observed.
These bands have been reproduced in plate (6a)., Due to
the diffuse nature of the bands, an exact analysis was
not possible, However, it should be noted that there is
regularity of intervals in both of the above groups of
bands as shown in tables (9) and (10) whereas in
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table (8) are given the measured wavelengths, wave
numbers in vacuum and the visually estimated values

of intensities of the bandse.

In the C system six additlional bands observed
during the present investigation are shown in plate (2b).
In table (11) are presented their measured wavelengths
of the new bands marked with *whereas their vibrational

scheme is given in table (12).

The spectra in the visible region N\3200-4900
A.U., recorded on Hilger medium quartz and Ep glass spe-
ctrographs respectively are reproduced in the plates (3b)
and (7). A careful study of theplates reveals fhe
following :

(1) Degradation of the bands towards red,
(2) Sharp edges of the bands on the longer
wavelength side,
(3) Diffuseness and broadening towards the
shorter wavelength side.
and (4) Sharp double headed bands in the
region M4400-4800 4.U,

The bands described in (4) are reproduced with
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slightly more magnification in plate (8). In table (13),
wavelengths, wave numbers in vacuum and visually esti-
mated values of the intensitlies of the bands are given.

In the last column, the wave numbers of the bands, re-
ported by Ramasastry are given for the sake of comparision.
The classification of the bands is given in column (4),

" The vibrational scheme for this system of bands is partly
given in table (14). The calculated values along with

the observed isotopic shifts for aboﬁt ten bands have

been given in table (15).

_ The spectrum in the region )M)5100-6500 4.U,
is reproduced in plate (9). The bands are clearly deg-
raded to longer wavelength side but are diffuse in
nature, Two groups of bands appear to lie on a conti-
nuum having their intensity maxima at 5750 4.U. and
6450 A.U. respectively., Due to the diffuse nature of
the 5ands, uimost care was‘taken for their measurements
and best averages of the several messurements are re-
corded in table (16) along with their visually estimated -
values of intensities., An arrangement showing regularity

of intervals is presented in table (17).
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BaND HEADS

TABLE 8.

OF D' AND E SYSTEMS OF CdBr IN THE
REGION M2350=2550 &.U.
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2546,94
2534,.48
2532,31
2522,01
2520,23
2511,24
2509.56
2507.65
2497,12
2495,01
2484,52
2482,43
2471,99
2458.20
2453.,49
2446,16
2441,38

Wave

1n,
vacuum
em~1

Inten-
Number sity.

OO WD W W W w0

Wave
length
in 4.0,

2439,.,18
2434.20
2429,10
2427.33
2422,27
417,64
2415.48
2410.42
2405,60
2403,58
2398, 50
2392,31
2387.,05
2380,91
2375.,42
2369,28
*2365,08
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T4BLE 8 (Contd,)

Inten- Wave- Wave Inten- Wave- Wave
sity. length Number sity. length  Number
in A.U, in in 4.U. in
vacuum vacuum
cm™ cm™
0 *2361,06 42341
0 *23590,33 42372
0 *2351,40 42515

* TUnclassified bands,
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TABLE 11,

BAND HEADS OF C - SYSTEM OF CdBr.

AU MR THR N B W N N W SER W HND S THD TS G SR R TR MR S W6 SR TR ASE SUR o MG T ML LU0 VAP AP 4N TER VR 4S8 WO wE £D Ak TN S B 100 M MG TN S

Intensity Wavelength Wave Number
in 4, U. in vacuum
em” s
2 *3349,01 29851
3 *3346,09 29877
2 *3340,28 29929
5 3323.74 30078
5 ' *3318.11 30129
8 . 3298,62 - 30307
6 *3296,09 30331
6 #¥3293,30 . 30356

¥ Qbserved in the present investigation.
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TABLE 13.

BAND HEAZDS OF B - SYSTEM OF CdBr IN THE REGION
AA 3900 -~ 4900 éoUo

Inten- Wave~- Wave vi,v! Value.
sity. length Number observed by
in A.7U. in Ramasastry.
Vacuum
cm~
2 4908,53 20367 0,20 -
1 4884,55 20467 1,20 -
X 4867,19 20540 4,21 -
1 4861,28 20565 2,20 -
2 4834,24 20680 1,19 20691
2 | 4808.,43 20791 0,18 20793
3 4785,65 20890 1,18 20905
1 4768.,52 20965 4,19 | -
2 4762,62 20990 2,18 -
3 4759,67 21004 0,17 21014
3 4734,98 21118 - 21120
1 4729,05 21140 6,19 -
2 4720,79 21177 4,18 -
3 4714.,78 21204 2,17(79) 21215
2 4709.03 21230 2,17(81) -
1 4700.81 21267 5,18 -
2 4693,75 21299 3,17(79) -



o oo oo Wb ;oo DDA W W D

Wave-
length
in A.U.

4688,02
4668,.10
4662,88
4647,70
4642,74
4638,04
4631,77
4622,13
4618.72
4614.03
4608,92
4601.71

4597.26

4592,62
4586,93
4576,63
4573.29
4568,92

T4BLE 13 (Contd.)

3,17(81)
2,16(79)
2,16(81)
3,16
1,15(79)
1,15(81)
9,18
2,15
0,14(72)
0,14(81)
5,16
3,15
1,14(79)
1,14(81)
9,17
2,14
0,13(79)
0,13(81)

67

Value
observed by
Ramasastry.

21874

B g WS D WP e ek A A A P S VS G W UM A T M G O A WY HER W U AR CAD SR R G G B R S D R g U TN S g U



T T o W WOV T T D TS WS WU 0 W WIS G WU RS W S W R R s W e TS WG SR AU U Gk NP WA W WD W AR G U5 GWR S Wi WEY WED SS W

Inten-
sity.

D S G g G D D T Y D o - S e Wy G G D WG W WDy M G} W SN G0 ) W e @ R G S wms ek W W

© © B W YW © 0 o 3 0 3N W

-

O W

Wave-
length
in A.U.

4563,82
4556,40
4551,43
4547449
4542,12
4531,83
4528,13
4524 ,44
4519,32
4512.19
4507,30
4503.85
4501.83
4495,985
4487,68
4484,06
4480,.84
4468.42

TABLE 13 (Contd.)

Wavé- vi,v! Value ]
Number observed by
in Ramagsastry.
vacuum
em=1
21205 5,15 -
21241 3,14 -
21265 1,13(79) -
21984 1,13(81) 21279
22010 9,16 -
22060 2,13 -

22078 0,12(79) -

22096 0,12(81) -
22121 5,14 -
22156 3,13 -
22180 1,12(79) -
22197 1,12(81) 22194
22207 6,14 -
22236 - -
22277 2,12 -
22295 0,11(79) 22295
22311 0,11(81) -

22373 3,12 -



R T G AP S WD M WD SN WD R R W AN WS S B I A ap WA A W S

0 00 3 0 N 0w O v o

4

Wave-
length
in A.U,.

4463,04
4459,08
4444,19

| 4440.63

4437,68
4432,95
4420,.,41
4416,30
4400,95
4397.,27
4377.63
4374,38
4359, 50
4354.94
4340,57
4335,.68
4332,85

TABLE 13 (Contd.)

Wave AR A
Number

in
s
22400 1,11
22420 6413
22495 2,11
22513 0,10(79)
22528 0,10(81)
22552 5,12
22616 1,10
22637 6,12
22716 2,10
22735 0,9
22837 1,9
22854 6,11
22932 2,9
22056 0,8
23032 3,9
23058 11,8

23073 6,10

69

- - -

value
observed by
Ramasastry.

. - - s — - -

22522

" ) S WD R S D CAE G WP N B K A T SN G A S N UD  B S St D Y WD T A €5 S
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TABLE 13. (Contd.)

value
observed by
Ramasastry.

T W s G WL T Sy W W AT S WA WK S O OO VR e W B W G U MR A WD M0 RN B g SO ame O W I T WD T T -

W W od b oo WG W N

4317,51
4313.42

4294 ,51
4276,33
4272,30
4253, 58
4235,20
4218.76
4213,.,60
4197,32
4196,27
4179,08
4175.76
4163.,24
4158.40
4140,31

23168

23213
(Chlorine line)

23278

23390
23496
23609

23723

23826

B A R D SR K W W e o P T G W TS BN e O el A G M) R A N G M W S M WV N W P NS N P s O S



71

TABLE 13, (Contd.)

O ST G A B IR AR Go Gw S W I S0 G TR S e WS ED N GA TP SR Ne GW AN St G Gy GO W W) 6 ST G £ GF ag G S8 K 45 T S e e

Inten- Wave- Wave VAR A Value
sity. = 1length Number observed by
in A.T. in Ramasastry.
jpes
2 4120,68 24261 10,6 24267
3 4105,96 24348 8,5 . 24364
3 +4086,66 24463 4,3 24469
2 +4068.53 24572 8,4 24580
2 +4049.,08 24690 4,2 24694
2 +4031,77 24796 8,3 24803
2 +4012.52 24915 4,1 24908
2 +3997,75 25007 5,1 25010
1 +3978.82 25126 13,3 25129
1 +3961.,48 25236 5,0 25230
1 +3943,20 25352 13,2 25346
1 +3927.08 25457 11,1 " 25448
0 +3917.10 25522 12,1 -

T A WD ae W G U o) R S A G N AT WS S GG BT W AR U Al T S e S D R Gt W W G G S S S B GG A SR B SR B0 Pee W

+ Measurements made on the plate taken

with a medium quartz spectrograph.
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TABLE 15
ISOTOPIC BAND HEADS OF .B - SYSTEM OF CdBr

Assignment " Observed Shift Calculated

shift _in
vt o, v in cm-1 cm™?
0,10 15 15
0,11 16 17
0,12 18 12
0,13 21 20
0,14 22 22
1,12 17 18
1,13 19 19
1,14 22 21
1,15 22 23
2,16 24 24
2,17 26 25

S R G I G0 SO S KA S A0 S S S M G NS S L WD M g P S XA W O N S WO S S g A N AP BN S A SC3



TABLE _16.
BAND HEADS OF A - SYSTEM OF CdBr IN THE REGION

AA 5100 - 6400 A.U.

75

T SR A A3 S S S T R B SR U v W O WA W RS WS W S WU T AN SO OO W A T T W YR AP S o R (IR S T W . D e R T sy g W

Wave~
length
in &.U.

6392.91
6371.32
6349,.87
6330.57
6309.40
6287497
6268.25
6247.88
6227,26
6207.15
6187.56
6166,57
6146.85
6127,63
6107.05
6087.34
6069,.23

15638
15691
15744
15792
15845
15899
15949
16001
16054
16106
16157
16212
16264
16315
16370
16423

Wave=
length
in 4.0,

6047.90
6029,33
6010.84
5992,83
5953.57
5933,08
5918,67
5897.03
5877.62
5841.21
5802.88
5786.10
*5743,55
5731.70
5699,03
5677.67
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TABLE 16, (Contd.)

B aop WS N e S s W W W S S S WD G S S S A A S D S G W A W SU S SO W S T G G T S S -

Inten- Wave=- Wave Ixten- Wave- Wave
sity. length  Number sity. length Number
in A.U. in in 4.U. in

- ) W T W O T W W N W T W S D W o SO W T WD WO NG W S o WD URE o o T O T e W O T W

5641.78 17720 - % 5178,03 19307
5615.,16 17804 2 5165,99 19352
5595,68 17866 2 5120,90 19622
5563,29 17970 1

5557,10 179920

5534,64 18063

5095.42 19620

5524.,42 18103
5512,07 18137
5479, 74 18244
5461,47 18305
5447.50 18352
5429,14 18418
5381.80 18576
5350.,12 18686
5332,71 18747
5301,60 18857

5276.,69 18946
*5243,76 12065 * Unclassified bands.

(VI R T T < I - T B ¢ R S - S - TG B & S N B o L B ¢ s B ¢ ]

5211.23 12184
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(C)__CADMIUM IODIDE

. In addition to the known systems C, D and
E in the ultra~violet region, a few fragmentaéy bands
extending from AM2890-2935 4.U. héve been obs%rved for
the first time. The bands are degraded to lon%er wave=
length side and form three v'=progressions. T%e measu-
rments of the bands, their visually estimatedivalues
of intensities are given in table (18). Since%the band
are few 1n number, and are obtained gnder 1ow§dispersion,
an exact analysis is not péssibié{‘ﬂowever th% regulariti-

The bands

es of the bands dve represented in table (19).

are reproduced in plate (6b).

In the reinvestigation of the E sy%tem a
few new bands have been observed. The vibrational ass-
ignments are given in table (20), In column (4), the
band head data reported by Ramasastry have beén given.
In the present investigation the high;frequengy oéei-
llatory discharge was used to excite the SPQc%ra in
this region and the band: system observed is éuch
better in definition than thaﬁ reported by Wieland
(1929) and Ramasastry (1946). The bands have %een

|

reproduced in plate (10). The vibrational scheme of

!
i



‘WALSAS -3

HdVY90d103dS 'O W  ¥3I9TH HLIM NIMVL PO H0 NWNYLO3IHS aANvd

Ol 41V1d

0) -0} .0} ol .0)



80

E system is represented in table (21),

The bands of the C and D systems have been
reproduced in plate (2¢). As reported by previous work-
ers, bands are degraded to violet and form two sub=-sys-
tems having an interval of about 902 em~i Since only a
few bands have been observed in addition to those re-
ported by previous workers, no measurements have been

made,

The system in the visible region photographed
on the Hilger medium quartz and Ez glass spectrographs
is reproduced in plates (3c¢) and (11); respectively. The
bands are clearly degraded to red., Since the bands lie
on a continuum, the sharpness of the bands was not
enough for the exact measurements, However, by adjusting
the instrument for very sharp focus and also adjusting
the time of exposures, bands have been obtained which
could be easily measured. In table (22), the wavelengths,
wave numbers in vacuum and visually estimated values of
intensity of the bands are given. The classification of
bands is given in column (4). of the table (22). The
differences ip the observed and calculated values are

shown in the last eolumn.

The spectrum in the region MA5100-6380 a.U.
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is re?roduced in plate (12). The bands are degraded to
longér wavelength and are line like in nature., Two
gronps of bands appqér to lie on a continuum having
their intensity maxima at A5700 4.U. and AG500 a.U.
respectively. The best averages of several measurements
are recorded in table.(23) along with their visually
estimated values of intensities. In the last column,
the values of the wave numbers of the band heads
reported by Subbaraya, Rao and Rao (1935) are gi&en.
The arrangement of bands showing the regularity of
intervals of the lower and ﬁpper states is shown in

table (24).
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TABLE 18

BAND HEADS OF D' - SYSTEM OF C4I IN THE REGION
X 2890 - 2985 AU,

. W A S o S T s Y U T WD 2 B LI el G D el W S SRR T SN i DD I W AN WG VI A TR SEL A SUR SR A R S S NS Al . AR S

Intensity Wavelength Wave Number
: in 4. U, in vacuum
em~1
4 2983.85 33504
7 2970.02 : 33660
5 2965,09 33716
8 2960.35 33770
7 2956,23 33817
5 2961,.,26 33874
6 2937.38 34034
10 2923,38 34197
7 2918,17 ‘ 34258
8 2909,34 34362
7 2904,02 34425
8 2900, 65 34465
5 2895.44 ' 34527
6 2889,99 34592
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TABLE 20,

BAND HEADS OF E - SYSTEM OF C4I IN THE REGION
M\ 2365 = 2600 4.U,

£ R W TS S L T W o WD D G g SN TS T TN CU 4 SN A Gt W R AR A PO s R TEE o 2 SO vt s U T TG S B SR O T U TS

Inten~ Wave- Wave Wave Number  Assign-
sity. length Number observed by ment.
in A.U. in Ramasastry vigzv?
vVacuu & Rao
em™3
0 25693,53 38546 - -
0 2587.15 38641 - -
0 2584,54 38680 - -
1 2582,47 38711 - 3,22
3 2572.56 38861 - 3,21
2 2569,13 389212 - 2,20
5 2562,55 392012 - 3,20
4 2552,14 39064 - 2,19
5 2549.15 39217 - 2,18
1 2546.23 39262 - 4,19
6 2542,66 39317 - 3,18
6 2539.18 39371 - 2,17
4 2536,34¢ 39415 - 4,18
6 2532.62 39473 39478 3,17
7 2529.22 39526 39527 2,16
2 2526.47 39569 - 4,17
3 2525,96 39577 - 1,15

S T A W U T VS S T I S A ks WD WNE W A WD A W VYR A W T SN T D A WD W EWD S Sy W T TES Wy W W COR N THD W -



Inten- Wave=
sity. length
in A.U.

2522,.58
2519.21
2515,92
2512.50
2502,22
2505,.82
2502.,38
2499,31
2495,63
2492,20

N W O N W W o BN

2489,29

9 2485.,57
9 2481.99
3 2479.29
7 2475,54

> W gy W T S WD i > A e D o I OO S KIS i N S A it O A A T N A A M Y A U D S A S D T 9O

T4ABLE 20. (Contd,)

Wave Number
observed by
Ramasastry

& Rao.
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TABLE 20 (Contd.)

A VS SN WS B N D W TER O R M WS B3 T TR AR THD S R A mp NS T ARG TR AER G WD o S WS g W L N A dap W D A TS VAR U G e A D

Inten~ Wave- Wave Wave Number  Assign-
sity length Number observed by ment.
in 4.0, in Ramasastry vt,vt
vacuum & Rao
cm=?
3 2469,37 40484 40483 2,10
1 2467,54 40514 40510 -
6 2465,47 40548 40553 1,9
9 2461,82 40608 40608 0,8
3 2459,40 40648 40646 2,9
2 2457.29 40683 40680 4,10
7 2455,41 40714 40717 1,8
8 2451,74 40775 40776 047
2 2449,51 40812 40810 2,8
- - - 40840 -
7 2445.38 40881 40878 1,7
7 2441,62 40944 40934 046
- - - 40999 -
7 2435,37 41049 41050 1,6
2 2433,54 41080 - 3,7
5 . 2431.52 41114 41113 0,5
- - - 41164 -

7 2425,39 41218 41221 1,5

- G W W S M TS A S0 S TR VN G S T D S e A SRR VD N e S D VR R SR D N T e S N e N D Sl O R .
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TABLE 20, (Contd.)

Inten- Wave- Wave - Wave Number  Assign-

sity length Number observed by ment,

in A.U, in Ramasastry vi,v¥
vag}!;g? : & Rao.

T TR m e 42ks T naLz T T T3e
4 2421.45 41285 - 41230 0,4
3 2419.22 41323 41326 2,5
6 2415.31 41390 41390 1,4
4 2411.35 41458 41456 0,3
5 2409,43 41491 41489 2,4
- - - 41525 -
4 2405,43 41560 41562 1,3
2 2403,52 41593 41586 3,4
3 2401.32 41631 41626 0,2
4 2399,54 41662 f 41664 2,3
- 2396.83 41709 - -
3 2395,40 41734 41737 1,2
3 2393,50 41767 41769 3,3
2 2391.21 41807 41805 0,1
3 2389,38 41839 41840 - 2,2
- - - 41858 -

1 2386,65 41887 . 41875 -

T . . T o S D A 4 NS W SR B S W SV AN W A W R WD it WD SAE G FBE M B WD NN SN WO WS W AU SN e N W g e e YO
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TABLE 20 (Contd.)

- — o T o s A D W T D D R T WP AR S TOS WP TR A TGN PO S e D S A O S SR S W S N 2 S S U S

Inten~- Wave- Wave Wave Number  Assign-
sity. length Number  observed by ment.
in 4.0, in - Ramasastry VA A

vacu & Rao.
cm”s

2 2385.32 41909 | 41907 1,1
3 2383.80 41937 41937 3,2
- - - 41954 -
- - - 41980 -
2 2372.42 42013 42017 2,1
1 2373.79 42114 42113 3,1
1 2369,50 42190 - 2,0
0 2363,85 42291 - 3,0
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. TABLE 22,

1.

BAND HEADS OF B - SYSTEM OF C4I IN THE REGION

M3850 = 4870 4.1,

- gy O B W Y D B W2 G A e

Wave=-
length
in 4.0,

Wave Numbep vi,vy"
in vacuum

A S L O S T T W P WD W A G T A Wy W WOF G . SO D W, W, W T S W ) T o O S WS S W) L W

WO W NN NN NDM N MR O O

4867,90
4850,43
4845.25
4840.80
4834.48
4828,40
4811.67
4805.43
4790,00
4786,09
4777.18
4766,93
4752,88
4745,90
4741.38
4731,51
4727.70

cm~1

20537 5,27
20611 4,26
20633 2425
20652 7427
20679 5,26
20705 1,24
20777 2,24
20804 7,26
20871 -
20888 6425
20927 2,28
20971 5424
21034 6,24
21065 4,23
21085 . 0,21
21129 5,23

21146 3,22

A TS SR WS S G IR O W AR W W U SN G 5 G GCF WA A0 TR G W OO i e S W T R A T Gam M W R DA b K AR wvs TS W



T4BLE 22 (Contd.)

22

W WOF P M S W W A W i S VR AN SRS SUR A T W gy A G M MO K NS W SR SN AU WS WS SRR R UCH G W TR U NG M s e

Wave
length
in a4.0.

Wave Number g1 y»
in vacuum

W iy A OO A BN A W T AN G 0 A O A g G A O O M s gy A S TN NS G R W WE S W WET L AP SN A SOE W S G N T W

(/O SR v T -\ T % B v B T - S V" I - L ¥ > B v R B O~ I o)

4718.78
4709.66
4707.23
4696,83
4688.90
4674.87
4666, 58
4653,33
4646.40
4640.15
4632, 63
4625.13
4622, 56
4611,26
4606, 60
4597,26
4591.35
4586, 50

om”

21186 6,23
21227 2,21
21238 0,20
21285 -

21321 -

21385 2,20
21423 5,21
21484 6,21
21516 4,20
21545 7,21
21580 5,20
21615 1,18
21647 -

21680 -

21702 0,17
21746 8,20
21774 1,17

21797 6,19

G W O W D D W W D S D k' W L GRS Y . W S G Y NG/ RS S S S AW EE G G N0 i M WA N 3 KD S Y W S
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TABLE 22, (Contd,)

- n3 T S R R Y A WD e SN TS W S W SR GNY UG G W gy S O S W ) IO e A SR TR s S O Wy S TR SR S st e SO R S SR W3 N

Inten- Wave- Wave Number  v',v*  )f _)f =
sity length in vacuum
in 4.T. cm~}
4 4576,64 21844 2,17 -2
2 4571.19 21870 - -
3 4563,89 21905 8,19 0
4 4557,.65 21935 1,16 3
2 4550,60 21969 - -
3 4543,77 22002 2,16 -2
4 4537.79 22031 - -
2 4531.,21 22063 8,18 3
3 4525,05 22093 1,15 2
2 4517,50 22130 - -
4 4510.76 22163 2,15 0
4 4505.28 22190 - -
2 4497.57 22228 3,15 -4
3 4493.32 22249 1,14 2
3 4490,70 22262 6,16 -1
3 4485,06 222920 - -
4 4478,43 22323 2,14 0
3 4471,62 22357 5,15 -4



TABLE 22. (Contd.)

A T A W OB WD W5 KX WIS S L WTD I S W D O GO W SOGH W ) WY WY S N ) N SR S A PN D VR S W o R W WU WL g W W A W

Inten~ Wave- Wave Number v!,v" Yobs = Yeal,
sity length in vacuum :
in A.U, em-1
3 4465.,63 22387 3,14 -5
5 4451,91 22456 4,14 -2
4 4447.15 22480 2,13 ~4
1 4442,80 22502 0,12 2
5 4433,35 22550 3,13 -3
4 4428,83 22573 1,12 -1
3 4420.22 22617 4,13 -2
5 4406,20 22689 8,14 -4
4 4388.20 22782 4,12 1
5 4382,62 22811 2,11 1
4 4379,55 22827 0,10 -1
4 4374.95 22851 8,13 -3
5 4364,83 22904 1,10 1
4 4348,12 22992 0,9 -2
5 4333,23 23071 1,9 2
4 4326,48 23107 4,10 -3
4 4319.75 23143 2,9. 2
3 4303.20 23232 6,10  ~1
3 4292,85 23288 7,10 -3
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TABLE 22 (Contd.)

T o - GRS W 20wy W 00k QW AR W O W W A, e WO W WS W WG W W S W Gk WS WA ua W WS G W o

fptene e, e Mamber viwfyf,
in A.U. em~1
4 4282,01 23347 8,10 2
5 4276,32 23378 3,8 1
4 4262,47 23454 7,9 -3
4 4253,95 23501 0,6 2
5 4251.77 23513 8,9 2
4 4245,81 23546 3,7 1
3 4230.90 23629 7,8 5
3 4223,39 23671 0,5 1
4 4215,81 23713 3,6 -2
4 4212,72 23731 6,7 -4
4 4201.21 23796 7,7 4
3 4196,62 23822 2,5 5
4 4182,93 23900 6,6 -5
2 4163,76 24010 0,3 -5
4 4156,14 24054 3,4 -4
4 4152.35 24076 6,5 1
2 4149.24 24094 1,3 -4
2 4142,20 24135 745 2
3 4138.25 24158 2,3 -4
3 4133,97 24183 5,4 -4
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TEBLE 22. (Contd.)

4123.40
4119,83
4111,53
4108,32
4092.89

4094,20

4090,84
4086.32
4078,98
4074,33
4667.53
4061.75
4055,98
4046,13
*4043,20
*4033,07
*4028,10
*4017.35
*3997.43

?;vgag grgger v,V Yoos= Yeat.
e~
24245 6,44 -2
24266 1,2 )
24315 - -
24334 2,2 -2
24384 - -
24418 6,3 -3
24438 1,1 -2
24465 - i,
24509 2,1 -3
24537 5,2 2
24578 3,1 -2
24613 1,0 4
24654 742 2
24708 5,1 -2
24726 - -
24788 - -
24819 4,0 -5
24885 5,0 -2
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TABLE 22, (Contd.)

W W Y N W W ) A TN S A T N BN S W M G Gan WD SO A WA W S SR N G G G G R G N ) S D W G

Inten-  ferer  fave Mamber wv -l
in A.U, em~1
0 *3988,66 25064 8,0 -5
0 *3973.30 25161 - -
0 ¥3965,40 25211 - -
0 *3048,33 25320 - -
0  %3%43,65 25350 - -
0 #3933.88 25413 - -
0 ¥3919,08 25509 - -
0 *3903,78 25609 - -
0 *3893.98 25680 - -
0 *3886.93 25720 - -
0 ¥3871.30 25824 - -
0 *3860,96 25893 - -
0 *3848,75 25975 - -

*  Measurements made on the plate taken

with medium quartz spectrograph.,
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TABLE 23

BAND HEADS OF A - SYSTEM OF C4I IN THE REGION
M 5100 - 6370 A.U.

KT Y 0 R A WS VS N W U2 SN S WP WL KB GLy W A B S A T S WS e S L ) W R W R W . .

Inten= Wavelength Wave Number  Measureme-

sity. in A.U. in vacuum nts¥Subba-
cm=1 raya, Rao
and Rao
10 6373.76 15685 -
10 6336,99 15776 15767.1
10 6317.37 15825 15815.5
° 6299.4§ 15870 15864,0
9 6280, 50 15918 15911.0
9 6261.97 15965 15952,0
8 6243,60 16012 16009,9
6 6223.,38 16064 16067.4
8 6204,07 16114 16121,0
8 6187.18 16158 16158,2
8 6168.09 16208 16207.5
8 6149, 50 16257 16256,.6
8 6131,77 16304 16303.5
? 6113.02 16354 16353.8
6 6095,20 16400 15397.0
6 6077.35 16450 16451.4
7 68058,90 15500 16501.3

e T W G i R S SR TR S U YR O Ol ) T s S W o K G Sl M TR el S A D IS K W aaat M ) P S MR TS COW R M COR L
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TABLE 23. (Contd,)

T DN O i TR WS Y 2ot O I D N WD R T St s D0 W T N TS Sy W SR T LM A T2 AR T I S T T AT et W W D WG e T

Inten- Wavelength Wave Number  Measure-

sity in 4.T. in vacuum ments of
en™1 Subbaraya

Rao and

Rao.
7 6041,36 16548 16548, 2
6 6023, 52 16597 16598,0
6 6005,07 16648 16646,1
6 5987.45 16697 16695, 1
5 5970.30 16745 16742.8
5 5953,83 16791 16794.8
5 5934.48 16846 16839,9
5 5917,97 16893 16887.5
5 5902, 60 16937 16936, 6
5 5885,23 16987 16986, 6
5 5868.35 17034 17034,4
5 5851, 20 17086 17083, 7
4 5835,95 17130 17130.9
4 5820,12 17177 17176.9
5 5804, 24 17224 17224,4
4 5787.45 17274 17274,1
5 5771.30 17322 17324,4

R K T B TR G ) WD W ST E AR O T U A ) L I Ml M B NS TR AGE A A TSR Y T i SR W B B S N S SR WD S K e
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TABLE 23, (Contd.)

. BT it W o T W 4 AT D VS R O TR i O TR VU OM ) B Gl S I S Wl TEE A ) W R WD S E W A wE I ATl oA W FD e Wi S )

Inten- Wavelength Wave Number Measure=-
sity. in 4.7, - in vacuunm ments of
cm~1 Subbaraya
Rao & Rao
5 5755.46 17370 17371,83
5 5739.59 17418 17419.6
5 5724,.,48 17464 17464.0
5 5708.79 17512 17510.0
5 5692,86 17861 17559,5
5 5677.02 17610 -
5 5662,23 17656 ' -
4 5645.920 17707 -
4 5630,27 17754 -
4 5617.05 17798 -
4 " 5601.24 17846 -
3 5586,29 17896 -
3 5570.11 17948 -
3 5556,18 17993 -
3 5542, 93 18036 -
2 5530,66 18076 -
2 5519.06 18114 -
4 5499,00 18180 -
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TABLE 23. (Contd.)

L L T T R g e R R P R T R P T R R N e T )

Inten- Wavelength Wave Number  Measure-
sity in A.U. in vacuum ments of
em~1 Subbaraya
Rao & Rao
2 5485,14 18226 -
2 5477.63 18251 -
2 *5458,20 18316 -
2 5445,10 18360 -
2 5432,09 18404 -
3 5418.55 18450 -
3 5406,24 18492 -
2 5386,43 18560 -
2 5373.41 18605 -
2 *5365.30 18633 -
2 5352,98 18676 -
2 5341.25 18717 -
3 *5325,32 18773 -
2 *5312.87 18817 -
2 5303.55 18850 -
3 *5285.34 18915 -
3 5260,60 19004 -
2 *5245.,41 19059 -

T . S i W K0 s EWF WD GAP LA WIS T W WSt m KA IR TUD 4 9 CED g KO D IR MR K DD R W Gab i KU MG S KRS AR D e el G Ade W R D
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TABLE 23. (Contd.)

W e D S e s U M T W TR W S s SO e USRS S A TP S S SO S A S S35 Y A Y S N s Y S G YOS SUS e D R S S

Inten- = Wavelength Wave Number

sity. = in &.U. in vacugm  poasures

em=s Subbaraya,

Rao & Rao
3 *5233,30 19103 -
3 5218.03 19159 o
1 *5205,80 19204 -
2 *5193, 63 19249 2 -
1 5175.88 19315 -
1 *5147,10 19423 -
1 *5136,26 19464 -
o *5123. 63 19512 -
0 *5099, 50 19604 -

* Unclassified bands.
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