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GENERALIZED MEAN-SQUARE AMPLITUDES OF VIBRATION AND SHRINKAGE
EFFECT IN LINEAR AND PLANAR AXYZ TYPE OF MOLECULES

K. VENKATESWARLU anp Miss V. MALATHY DEVI
Department of Physics, Kerala University, Alwaye-2

PECTROSCOPIC calculations of mean ampli-

tudes of vibration and shrinkage effects are «f
great interest in modern electron diffractioa
studies on gas molecules. In the present investi-
gation, the theory of mean-square amplitudes uf
vibration is applied to four molecules of the linear
AXYZ type and two molecules of planar AXYZ
and thelr generalized mean-square amplitudes
of wvibration namely, parallel and perpendi-
cular mean-square amplitudes and mean cross
products at 300° K. are evaluated for all the
bonded and non-bonded distance deviations.

The perpendicular mean-square amplitudes
are determined by DMorino's method.? The

molecular parameters, fregquencies, and Kkinetic
energy matrix elements are taken from
references (2; and (3). The parallel mean-square
amplitude values for these molecules have been
evaluated earlier.# 'The generalized mean-
square amplitudes evaluated for linear and
planar AXYZ molecules are reported in Tables [
and II.

The deviation in the distance between two
atoms from the sum of the distances between
the atom pairs composing it is called the
shrinkage effect. For linear AXYZ molecules,
using the perpendicular mean-square amplitudes
and by applying the theory developed by

Taere 1

Generalized mean-square amplitudes at 300° K. for linear AXYZ molecules (A42)

Mean-square -
Bond amplitade HN, DN, HNCO HNCS

B (A Z)%) 0-001471 0-001478 0-001426 0-001412
S {AX)?) 0-003733 0-003135 0-007302 0004549
{(AY)®) 0-000777 0000820 0. 000917 0-001180
((AZLX)) 0-000%12 -0:000253 - (+00003 —0-000032
(E&z ):; 0-001266 0-001279 0:00122¢ 0001586
_- ({ AX) 0004767 0-004590 0-003828 0:003435
Y-2 ({ AV 0- 000825 0-00088) 0000887 0-000728
((AZAX)) -~ 0-003096 - 0000’ 68 0+000003 0900001
((AZ)® 0-005526 0004025 0+ 005503 0005510
A-.X ({AX)Y G-01819%4 N-012°98 0-0228 8 0.027229
((AY)?) 0-000081 0-000087 0 -00008) 0:000125
((AZAX)) - 0+ 060587 — 0010353 - (0-001)04 —0-001489
({AZ)%) 0-003048 0+003172 0- 003164 0003244
X 7 ((ﬁx}=> 0-0001861 (0«000411 Q000202 0:-000185
o e ({ AY)R) 0- 000001 0-000001 0000000 0:000542
{(AZAX)) - +-D00174 - 0000150 - 0- 007023 — 0000057
(A Z)}D 0011190 0009797 0-012170 0012130
A v {%,&X)“) 0 -00°081 0-00+458 ).010456 0-813078
. ({ AY)3) 6+000356 0+000380 0000453 0-000537
{({AZAX)) ~ @-000681 — 0= 002583 — 0+007808 ~(+010446
({ A Z)) 0014760 0013360 0016050 0-017020
Y ({ AX) 0-DOFTT7! 0005782 04009339 0-011979
‘o ({AY)S) 0-000097 0-000104 0-000072 0-800014

({ AZA _XJ} —£ 661126 0-000145 —0:004334

-~ §§06066

Tplle’

—— e e

- I |
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4_ TABLE II
Generalized mean-square amplitudes (A2)

for HCOF and DCOF
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Morino, the shrinkages for the linear part are
calculated and the values obtained are reported
in Table 1II

Bond Mean-Pquare HCOF DCOF TABLE IlI
) ] amplitude ' Bastiansen-Morino shrinkage effect in linear
(A 2)?) G-001954 0: 0195 ... _ AXYZ molecules

xa (B peme vamm ek e e
({AZAX)) 0:002347 0004117 HN3 N = N = N 0:004251 |
(A Z)2) 0-G01310 0-001242 DN3 N = N = N G+ 003923

x—y {AX)% 0001311 0001290 HNCO N=20C=0 0-003718
((A Y% 0-00060] 0-001007 _ HRGs N=C=5 0-003558
(RAZAX))  -0:000247 0-0000 '8 T
(A 2)% 0-00630 4 0-0044°4 One of the authors‘(V.l M.) is thankful to

A—X ((AX)) 0006581 0+ 007502 the Council of Scientific and Industrial

‘ Efﬁ%’)?{ 0010030 0005965 Research, Government of India, for awarding
(E& z?ﬂ) )) 0-3%431 0-002622 the Junior Research Fellowship.
0008002 0-006598
((AX)? 0-006825 . . .

A...Z (% gvﬂﬂg 0006825 0-008904 L. Morino, ¥. and Hirota, E., /. Chem. Phys,, 1955,
{(ﬁZ%X)} —0-000175 — 0-003043 2. Venkateswarlu, K. and Tirugnanasambandam, P.,
((QZ)Z} 0-007649 0-006103 Zeit. fur Phys. chem., 1961, 218, 1.

A...Y ((&XJE) 0-007572 0-013129 3. —,Jagutkessan, S, and Rajalakshmi, K. V., Proc.
{(AY)®) 0+0037:2 0002070 Ind. dcad. Sci., 1963, 6, 373.

((AZAX)) 0-000634 0004725 4. - and Malathy Devi, V., /4., 1963, 61, 272.
EE‘Q}%):; 0-004386 0- 004365 5, Baslté%?}se;lé (I).ioznd Traetteberg, M., Acta Cryst.,
AX) 0+ 000195 000544 | A ~

Y...Z (AT} 0+ 000004 0+00U007 6. Almennungen, A., Bastiansen, O. and Mauanthe—
((AZAX)) -~ 000061 2 ~ 0001198 Kaas, L., «cta Chem. Scard., 1956, 10, 28].

_ —— . 7. —, — awd Traetteberg, M., /s:d., 19359, 13, 1699,

THBE ROSE IN INDIA

ACING briefly the place of rose in history,

literature, myths, legends, art, music, poetry
and heraldry, the author gives useful information
on all aspects of growing roses—from soil
requirements to showbench display and com-
mercial manufacture of perfumes and rose
products. The book contains a select enumera-
tion of 506 rose varieties suitable for Indian
conditions, arranged alphabetically, with notes
on size, colour and fragrance of blooms, the
height, habit, hardiness and resistance of plants
and their individual behaviour.

The book is richly illustrated with eighty
figures, more than haif of them being represented
in their natural and beautiful colours.

This is the first complete book of its kind
written for rose lovers in the country. Th»

author, B. P. Pal, a well-known rosarian and
the President of the Rose Society of India, has
devoted the major part of his spare time during
the last 40 years to growing roses. He has
also been breeding new rose varieties, In . this
book he condenses his lifetime observations and

experience.

The Rose in Indie will be found to be of
great interest and value by rose lovers and rose
gardeners. Further, there is enough material
in the book for professionals seeking to add to
their knowledge, though it is essentially mesnt
for the average reader and is therefore written
in a simple and personal style.
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By B, P, Pal.
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