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We consider a series of mixed valence ionic compounds of Pt or Pd
consisting of independent parallel chains of square plarn2r and octanedrally
coordinated constituent molecules [1,2,3] . The vibrations ¢f these mole-
cules, when no* in the chain, contain many different modes, mainly longitu-

dinal, rotational, bending and transverse modes.

The Resonance Raman (RR) and Infrared (IR) specira at room temperaturs
of these compounds contain some modes that can be identified as the transverse,
bending and rotational modes of the corresponding individual molecules. This
is not so for the "longitudinal® modes (i.e. those along the chain direction)
of the individual molecules. In fact the rest of thernodes'present in the

spectra are not even in a one to one correspondence with them [9] :

It 1s evident that while the coupling of the longitudinal vibrations
of the molecules along the chain is significant, giving rise to collective
(rhonon) modes, (something not always recognized in the literature), the
ccupling of all other modes 1is not,and can be taken into acccunt by introdu-
cing effective longitudinal spring constants, connecting the molecules along

the chain.

In order to study the vibrations of such systems we therefore Intruduce
a 1-D model consisting of a chain with an appropriate unit cell of four mas-

ses and the corresponding effective soring constants (Fig.l).

This model gives one acoustical and three optical modes and imposes the

following selection rules on the k=0 frequencies of the optical modes:

2

+V3

v = (1+28) vi (1)
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VA 2

1+B < (—= ) <l+'28 (2)
vy

0 < 22 /5 (3)
vy <: ?

m
where viigz;vi(k=0), i= 1.2,3 and 8 == is the ratio of the smaller (halogen)

My
mass to the larger mass in the unit cell (see Figure 1).

We further obtain [§'] the effective spring constants, the dispersion
relation for the acoustic and the three optical modes, we calculate how the
system vibrates at k=0 and we obtain the velocity of sound by identifying

our optical modes on the observed spectra [6,7,8,9] .

The sucess of this scheme in interpreting the RR and IR spectra of all
these compounds 1S in strong evidence that apart from the longitudinal pho-
nons, all other modes (bending, rotational,etc.}), are essentially not col-

lective, but rather independent and localized on the individual molecules.
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h— ———  UNIT CELL

FIGURE CAPTION

Figure 1. . Unit cell structure. Inter-ion distances dq <d2. Effective
spring constants f;, f, (corresponding to dq,dy respectively).

Masses m = m =m ., m > m, =m where x: Halogen 1ion

(Cl, Br, 1),

G + upD
y: G+ 2E + 2x
G + 2F + 2x

and G: : E: N :
Pt or Pd, D C2H5NH2, £ NHS, F: CH2NH2.



