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It is shown that the condition Txxxx being 3 minimum with gespect to Fy3 corresponds to setting L,1 =0 in XY4 bem
symmetric molecules. Expressions for the Tagys Clements under this condition involve only the molecular geometry, atom-
ic masses and fundamental vibrational frequencies. The Tagys clements calculated within this approximation compare fa-
vourably with the experimental values for hydride molecules.

The centrifugal distortion constants 7, in mole- The sum of the roots of the secular equation
cules are related to quantities 2,5, through [1] iGF —AE} =0 in the 2 X 2 case is [5]
Logys = = ml&,[;,lfa Tafys * 1) Ay + Ay =Gy Fyy +GpaFay #2G3F ), . «)
Heret,8,7,8 =x,y or z and I;,Iyey,lzez are the Substituting for F5, from eq.(4) into eq. (3) and
principal moments of inertia at equilibrium. In a mod- then differentiating with respect to F), gives
ified method given by Cyvin [2-4] to calculate these _ 2
constants, the £,4 5 clements are given by the matrix ey rxeldFy2 = —(BR2[A Ay} dF 1 faF Y, . ()
relation It is well known that F}, is a maximum with re-

@) spect to F when Ly; =0 {6—-8] and that (Fy; ).,

=T, 1E-1G-IT, .
T.6TF & corresponds to almost the “correct™ force field for hy-

The elements of the T matrix can be calculated for dride molecules [9]. Together with these results,
agiven molecular model from the equilibrium position eq.- (5) leads to the conclusion that the .y rxx €lement
vector and Wilson’s S vectors.G~! and Fare the attains a minimum when Ly =0 and that (¢, ) min.
kinetic energy and force constant matrices respective- - would correspond very closely to its true value.
ly [5]. Use of the T matrix given by Cyvin [3] for Expressions for the £,5,; elements have been eval-
the XY; bent symmetric molecular type, in eq. (2) vated by employing the F; elements at L,; =0 [7]
yields in eq. (2) and are given below:-
8R? o =AAT!
b = XA TG (G32Fyy + GhoF 11+ 26126 1(3 - e =AAL,
. = -1 4
Hete, R refers to the. X—Y bord length. A, are ob- tyyyy =A Ay cos*(@l2)
X g o 15 f
tained from the vibration frequencics {5] and form £B[C+23 Gp cos? (@/2)] .Al_l +D Az‘l '

elements of a diagonal matrix A.
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Centrifugsl distortion constants corresponding to (Txxxx)mix;. compareid with their experimental values for H,0, H;S and H;S:§

1

Molecule {xxxx) - Oyy») . (zzzz) Cexyy) . (xx22) (ryz2) fl_?uc! 4
- = * or

H10 -0.00104 -0.09281 -0.009212 -0.002975 -0.00:58 0.001936 (10
(~0.00107 * 0.00027) (—-0.1084 £ 0.0012) (-0.0083 :0.0012) (-0.00491) (-0.00103) (D.01985)

H2S -T794 -2419 ~1456 —-176 —-14 84 123.7 i1}
(-8.03) (—247.56) (-151.25) (123.66)

H;Se 5057 -140.49 1190 -9938 9.317 87.38 112}

(-131.8x 09 Q21971 (90.036)

3) For H,S and H,Se the results given are the 7,8,5 clements (in MH2) while for H,0 the results given are the Togys €lements
(in cm~!) so as to enable direct comparison with the experimental values, given within brackets. The two sets of constants are

related [3] by Tapgys = (371654 70p,5-

tizz =A AT sind(ef2)

+B[C - 232Gy sin2(a/2)] A{ +D AFY,
trxyy = A AT! c0s2(a/2) + 212 BG AT
terz =A AT sin?(0f2) —212B G AT,

tyyer = (419) AT! sinZa

—B(C + 2}2G, cosa) AT -DAS !,

tyzyz = (2R2IG33) sinza A;l .

Here a denotes the YXY angle, 4 = SRIGZZI G,
B = 4R? sina/IGl, C= G}3 sina/G,p and D =
4R2 slnza/Gn.

" The expressions involve only the molecular geom-
etry, atomic masses and the fundamental vibrational
frequencies. The 7,5 5 elements can now be caiculated
from the 7,5 . elements using eq. (1). Since.the Tapys
elements are directly related 1o the [ 4 5 elements
through the principal- moments of inertia of the mole-
cule, the present results indicate that the minimisation
of Tyxyy cOTresponds to Ly, =0 and this, in turn,
provides an excellent criterion for evaluating the cen-
trifugal distortion constants in bent symmetric hydride
molecules. The results of calculations using these ex-
pressions are compared with she actual experimental
values of the centrifugal distortion constants for a
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few XH, molecules and are listed in table 1.

It is worth noting that the present method willbj
of definite advantage to the microwave spectroscops
since the method yields values of eentrifugal distor.
tion constants very near the actual ones without re-
course to a detailed force field analysis.
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