


The angle-deformation displacement coordinates K(Al),... are identical
with those given by W}lson, Decius and Cross,7) but have been multiplied
by the constant (RD)1/2, Here R and D denote the equilibrium values of
the C-H and C-C bond lengths, respectively.

A detailed report of these calculations will appear elsewhere.
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STUDY OF FORCE CONSTANTS MADE BY THE TOKYD GROUP
by T. Shimanouchi

(1) We are trying to explain vibration frequencies of many
polyatomic molecules by the method of Modified Urey-Bradley Force
Field. 180 molecules has been dealt with. All the force constants
so far obtained are given in an appendix table of 11 pages of the
following book:

S, Mizushima and T. Shimanouchi:
Sekigaisen Kyushu to Raman Koka
(Infrared Spectra and Raman Effect, 1958)
Publisher: Kyoritsu Shuppan Ltd.
9, Surugadai 3, Kanda, Chiyoda, Tokyo, Japan
($1.40)

(2) These results show that the U-B force field works well for
most of the molecules. However, the following two facts were found:



(a) In the case of ethane and in-plane vibrations of ethylene, we
have to consider the flexibility of the central C-C bond.

(b) When there is considerable contributiog of resonance structures
such as in the case of -CO-NH- or -CO;, one of the repulsive
force constants is much larger than we expect.

(3) Recently we have made a complete program for the calculation
of normal vibrations by a digital computor, PC-1. The program includes
also the least square procedure for the calculation of force constants.

(4) Trials have been made for the Duncan-Collar Method for the
symmetric and asymmetric matrix and for a modified Jacobs Method. The
last method was the fastest and the most convenient. Even if the matrix
has characteristic values very close to each other as in the case of
CH01350137, the last program works very well.

(5) The automatic calculation of elements of G and F matrix has
also been made for methane derivatives. A project is now going on for
the elucidation of force constants and the calculation of L-matrix, P.E.D
and Jacobian matrix for very many kinds of mathane derivative molecules.
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THE CALCULATION OF ACCURATE NORMAL COORDINATES
by Ian M. Mills

(Abstracted from a paper presented at the meeting of the European
Spectroscopy Group, Bologna, 1959)

A program has been written for the Ferranti Mercury computer by
which a complete set of frequencies, coriolis coefficients and centrifugal
stretching consta? ? may be calculated from an assumed set of force constants
and appropriate G and C( matrices. This program has been used to
calculate a set of quadratlc force constants for methane which reproduce
fairly faithfully the observed frequencies, Coriolis coefficients and
stretching force constants (where these are known) of CH, CD,, CT,, CHsD,
CDsH, CTzH, and CH;D,. The finally-accepted values of the symmetry
force constants are ,

5.3825 * 0.02
-0.2060 * 0.02
0.4581 = 0.002

F11 = 5.8420 £ 0.02 F33
F

34
= +
F22 0.4860 * 0.002 F44



the symmetry coordinates being defined as:

S1 = 1/2(r1+ r,+ r3+r4)
Sy = B/2(a 3~z tay,-ay1)
S3 = 1/2(r1+r4-r2—r3)

S4 = R/2(a23-a14)
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