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FAR-INFRARED SPECTRUM AND PHASE TRANSITION OF CsSrCl3
Yoshiyuki MORIOKA and Ichiro NAKAGAWA
Department of Chemistry, Faculty of Science,

Tohoku University, Aoba, Aramaki, Sendai 980

Temperature dependence of the far-infrared spectrum of CsSrCl3
has been measured. At high temperature the spectrum has three

absorption bands, which is characteristic to the cubic perovskite-

type structure. Lowering the temperature, one new band appears at
153 cm_l. Other spectral change is not significant. The new band
is interpreted as an i.r. active component of a f2u mode for the

high temperature phase which undergoes a factor group splitting in

a phase transition to the lower symmetry phase.

It has been reported by an X-ray powder diffraction measurement that the structure

of CsSrCl, at room temperature is the perovskite-type with a tetragonal distortion and

3
1)

the space group is Cuvl—thm with one chemical unit in a unit cell.
1)

A reversible
heat effect occurs at 125 to 1300C. Although there has been no experimental evi-
dence, the structure of the high temperature phase has been considered to be the cubic
perovskite-type, which is characteristic to the perovskite-type crystals.

We have measured the far-infrared spectrum of CsSrCl3 at various temperatures.
A spectral measurement has been made for the powder sample dispersed in the Nujol
using a Hitachi 070 far-infrared interferometer. As shown in Fig. 1, three absorption
bands are observed above 180°C. With lowering the temperature, a new absorption
appears at 153 cm.1 and increases its intensity. The spectral change with temperature
is reversible.

The optically active lattice vibrations of the cubic perovskite structure are
3flu + f2u’ of which the 3f1u nodes are infrared active. The spectrum above 180°C

may be explained by this cubic structure. According to the Chvl structure for the

low temperature phase, each of the f modes splits in two i.r. active species, al

1lu
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and e, and a f2u mode splits in an i.r. active e mode and an inactive bl mode.

Therefore, the new band which appears in the lower temperature phase can be assigned

to the e mode of the CL‘Vl structure which arises from a f2u mode in the cubic phase.
If CsSrCl3 is isomorphous to CstCl3 as suggested by Pozdnyakova et a1,2) the

feature of the low temperature spectrum might be more or less alike those for the

5 5 _ _
structures of phase ITI (th -P4/mbm, Z=2, ]’_alg+ a2g+blg+ b2g+ eg+ 2a1u+ 3a2u+ 2b2u+
17 _ _
7eu), phase IIT (D2h - Cmcm, Z=8, | _7ag+ 7blg+ 6b2g+ hb3g+ 6au+ 9blu+ 8b2u+ 1Ob3u)’

2 1 1! 3_5)
and phase IV (C2h —P21/m, Z_4,r’—l4ag+ lObg+ 15au+ 18bu) of CSPbCl3' Then we may

expect much more complicated

spectrum. Actually we have
observed only one new band in
the low temperature spectra.
° Therefore the interpretation
212°C
| 186°c based on the structure isomor-
I
h phous to CstCl3 may not be
%
* 121°¢ acceptable. Apart from the
153 o
120 °C| appearance of a new band, the
*
o
64 C spectral change is not appre-
53 ciable as a whole. Therefore
95 o
80°C a structural distortion may not
X 220 \ , . \ , be significant.
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Fig. 1. Far infrared spectrum of CsSrCl3 at various
temperatures. * and % are the absorptions of

polyethylene and quartz, respectively.

REFERENCES
1) H. F. McMurdie, J. de Groot, M, Morris and H. E. Swanson, J. Res. Nat Bur. Stand.,
73A, 621 (1969).
2) L. A. Pczdnyakova, B. V. Beznosikov, I. T. Kokov and K. S. Aleksandrov, Fiz. Tverd.
Tela, 15, 3586 (1973).
3) C. K. Mpller, Mat. Fys. Medd. Dan. Vid. Selsk., 32, No. 2 (1959).
4) H. Ohta, J. Harada and S. Hirotsu, Solid State Commun., 13, 1969 (1973).

5) Y. Fujii, S. Hoshino, Y. Yamada and G. Shirane, Phys. Rev., B9, L4549 (1974).

(Received February 8, 1978)





