20. SYMMETRY AND ITS GENERALIZATION

20.3-7 POLYTYPISM IN MELT -GROWN
CRYSTALS OF CdL,, Pbl, and CdBr,. By G. C.
Trigunayat and S. K. Chaudbary, Department of
Physics, University of Delhi, Delhi-7, India.

5 PbIZ,
and CdBr2 have been grown and purified by the method

Single crystals of the polytypic materials Cdl

of zone~refining, The experimental set-up used for the
purpose has been described. The crystals have been
investigated by x-ray diffraction to know how the
impurities influence the growth and polytypism of the
crystals. Only the most stable small period polytypes
have been found to exist in the three materials, -The
x-ray photographs have been found free from streaking
and arcing, revealing absence of both random and
ordered stacking faults in the crystals, Significant
structural transformations have been observed in the
PbI2 crystals at room temperature. The results have

been discussed in terms of creation and expansion of
stacking faults,

20. 3-8 POLYTYPISM AND PHASE TRANSFORMATION
ZINC BLENDE~WURTZITE. By G.Steger,H.Jagodzinski
and F.Frey, Universitdt Miinchen, W-Germany

The zinc blende-wurtzite transformation occur=-
ing between 1200-1300 X was studied by X-ray
experiments on powders and single crystals of
different origin in order to investigate the de
pendence on various parameters (grain size, che
mical purity, temperature, temperature-time-
treatment) and to cl-arify the connection with
polytypic and disordered structural variants.
We found that the original degree of disorder,
but not the chemical purity is of essential in-
fluence. Well ordered single crystals transform
hardly into the wurtzite polymorph, but polyty-
pic variants occur as function of the individu~
al T-T-treatment. Polytype arrangements extend
over more than 1000 A, the volume ratio is gre-
atly determined by the original crystal quality
Polytypes do not act as "nuclei" for the trans~
formation, this role play more probably disor-
dered structural variants. A quantitaive analy-
sis of the degree of disorder in frame of 1-d
disorder models could only be performed by se-
veral assumptions due to an inhomogeneous sample
behaviour. Obviously polytypic and disordered
sequences are results of rearrangement proces-—
ses frozen in for kinetic reasons. We conclude
that polytypes in ZnS are no stable phases in a
strict sense. Statistical fluctuations are res-
ponsible for the transformation which has more
the character of a solid state reaction. The
transformation is due to a nucleus formation
process, the activation energy of which being
affected by defects,strains,.. A growth process
of any kind completes the transformation: new

wurtzite crystals with different orientatigg(smI
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VCKAKEHME COJAJMMTOBOI'0 HAPHACA B
CTPYKIYPE TPHHIMHHOI'O JA3YPUTA (TI)
A.A.Kamaes, A.H.Camommuwos, I'.A.Jopoxosa, E.A,
NoGenumcras, 'ocynapcrseHHuit nefaroruueckui
nHerHTyT, r.Mpryrex, CCCP
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Jasypur ManoGHCTPYHCKOTO MECTOPOXLEHMA llpubaii-
Kalbg NPENCTABIEH KAK M30TDONHHME,T2K ¥ B Das-
TuuHO# CTENeHH AHU30TPONHHMM DABHOBUIHOCTAMM.
MOHOKpHCTAIH MAKCHMAJIBHO AHH3OTDOIHOTO MUHE~
paua (Na,Ca)gAl ¢ §150,,(50,,8,005,C1) ;-nHy0 oxa-

Ax-402 38JMCb TPHRIMHHOM CHHIOHHH:
O @ =9.071, 6=12.905 aV2),
2- ¢ =25.734(~2012)4, & = p=90%
1 ¥ =90.207°.0cHoBy cTpyHTypH

19 : Tl npencrasnger #HCKameHHHH
+ -1 cOnaNKTOBHR Kapxac,

" ! % (A1,51)-0=1.63-1.71 .
L Terpasape B CTpYRType

e TI saxonomepno cMemeH:

H4¥ cOmaAMTOBOW CTDYKTYDH.

O._ 00 OCH o K3 HOJOEe-
Bemuunya cmemenuit

aromos Al, Si mpu vy=const ymomaersopurensHo
omucupaercs ypasHenneM Ax=[2.3(Cos2iiz+Cos27z/
| Cos27z|). Ha puc. mynkrupHolt nunmelt uscOpame-
Ha BHWICIEHHAS KDMBAH W3MEHEeHWA AX U HaHeCeHH

CpenHHe SKCIIepUMEeHTaNbHHe cMemeHus aromon Al,Si

20. 42 O¥ MODULATED CRYSTAL OPTICS. By B.W.H. van
Beest and A. Janner, Institute for Theoretical Phy-
sics, University of HNymegen, Nijmegen, The Nether-
lands.

Ewald's foundation of crystal optics is based in an
essential way on the lattice translational invariance
of perfect crystals (Ewald, Ann. der Physik (1916) 49,
1. The existence of incommensurate crystals missing
such a symmetry asks for a proper extension of Ewald's
theory. TFurthermore, one is interested in knowing how
the superspace group symmetry (De Wolff,Janssen and
Janner, Acta Cryst. (1981) A37, 625) of incommensurate
crystals is reflected in the optical properties.

Following Ewald, a plane electromagnetic wave pro-
pagating through the crystal is the result of a super-
position of spherical waves radiating from oscillating
dipoles located at the atomic positions, each dipole
being excited by the fields of all +the other ones.
The case of a modulated crystal is considered and the
Hertz-potential of the dipole assembly is evaluated in
terms of (modulated) lattice sums (Van Beest and
Janner, Physica 1224 (1983) 263). Those expressions
indeed have the right symmetry properties required by
the superspace group of the crystal. .

Work is in progress in deriving optical dispersion
in modulated (incommensurate) crystals. The merits of
a group theoretical approach .of the electromagnetic
excitations in erystals, similar to the one used with
lattice vibrations, are investigated.




