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Polytype Space Lattice parameters 
group 

e[A] R Z 

20 ,1 Pcab 12.08 
3M 21 P21/b 20.92 
40 22 Pcab 24.15 
4M 31 P2 1/b 25.14 
5M 1 32 P2 1/b 31.95 
5M 2 2111 P2 1/b 31.95 
5M3 41 P2 1/b 30.38 
'60 33 Pcab 36.22 
6M 1 51 P2 1/b 38.82 
6M 2 42 P2 1/b 36.88 
80 44 Pcab 43.30 

R-Ramsdell notation 
Z-Zdhanow notation 

brA] a[AJ 

13.94 4.53 
13.94 4.53 
13.94 4.53 
13.94 4.53 
13.94 4.53 
13.94 4.53 
13.94 4.53 
13.94 4.53 
13.94 4.53 
13.94 4.53 
13.94 4.53 

O-orthorombic 
M-monoclinic 

t[~ 

-
120.00 

-
106.10 
109.12 
109.12 

96 0 56 

-
111.05 
100.87 

-

20.3-2 STUDY OF POL'iTYPIS~1 IN GaS USING 
HREM AND eBED. By I.Bastow, 

P.Goodman,Whitfield,H.J; Division of Chemical 
Physics,CSIF:O, AustraJ ia, and A.Olsen, 
Physics Department, University of Osloq Norway. 

It has generally been held that a single 
B-phase with relativelv high stacking-fault 
energy e~ists for GaS. in contrast to the 
polytypism of GaSe which arises from 
alternativE stacking sequencing (Basinsky~Z.S .. 
Dove, D. and ~looser, E (1963) J. App. Phvs. 34, 469) . 

In order to resolve conflicting evidence 
more recently obtained from several sourCES 
(e. g. lei I, J. P. Mei "ner, A.E. and Kasper, H. M. (1973) 
Sol.State Comm.,12,1213), microcrystals of GaS 
prepared without high-temperature annealing 
were studied by a combination of CBED and HREM. 

As a result a previously 
described as a high pressure form 
(d'Armour,H.,Holzapfel,oJ.B., Polian, A.and 
Chevy,A. (1982).Sol.State Comm.,44, 853) was 
identIfied as a major constituent. This phase. 
unlike the B-phase appears to have a 
relatively low stacking-fault energy. The 
common Buerger='s vector was identified by eBED 
analysis, ~,hile the staLking sequence of the 
maj ori ty component .. ,as determined f .... om HREM 
images. 

It was concluded that GaS has (at least) two 
stable polytypes, which differ from those of 
GaSe in incorporating relative rotations 
between the structural layers. 

20.3-3 OD-FAMILY RAI (BO ) (R=Y,Nd,Gd) .AND 
ITS MDO-POLyTyPES. By E~L.BJl~koneva T.l.Tim
tschenko, Geological FacUltY of the tioscow Sta
te University, 117234, Moscow, USSR. 
Three structures were found for borates 
RAl,(B?,)4(R=Y,Nd,Gd):one rombohedral and two 
monoclinic existing at different temperatures. 
The structures may be considered consisting of 
two kinds of layers (A1_2) w::ich are parallel 
to one of the rombohedraL plane in the rombohe
dral structure and parallel to the plane ab in 
two other monoclinic structures(Belokoneva,Ti
mtschenko,Kristallographiya(1983),28,1118,Zvya
gin,Belokoneva,Kristallographiya(1984),~, __ ) 
Symbols for OD-groupoid family of category IY 
(Dornberger-Schiff,Acta Cryst.(1982),A~8,483. 
Dornberger-Schiff,Grell,Acta Cryst.(19 2),!.2,§, 
491) maybe indicated as 

y 

C12/m(1 ) 

[1 2 (1)J 

20.3-4 STRUCTURES OF POLYTYFE CELLS OF' Cdl 
MID THEIR FORI;:.ATION DURING GROWTH. By S. 2 
Gierlotka and B. Palosz 
Institute of Physics, Warsaw Technical Uni
versity, ul.Koszykowa 75, 00-662 Warszawa, 
Poland 
It has been suggested that polytypes are mul
tiphase structures intermediate between'sim
pIe basic structures [Palosz, B. Phys. Stat. 
Sol. (a) 80,11-42 (1983)]. On the basis of 
this approach some general rules of construc
tion of polytype cells (structural serieS) 
have been derived. [Palosz, B. Acta Cryst. 
B38 3001-3099 (1982)] and next they were 
succesfully used for identification of tens 
of polytypes of CdI? [e.g. Gierlotka, S. and 
Palosz; B. Acta Crsst. (1984) submitted] 
and snS [Palosz, B. Palosz, '17. and Gier
lotka, ~. Acta Cryst (1984) submitted]. 
In the present study the structures of more 
than 200 large period polJ~ypes found in so
lution grovm CdI crystals were analyzed. 
Several differenf alcohols were used as sol
vents. It was found that: (i) about 
70% of polytypes grovm from n-propyl and 
isobutyl alcoholic solutions have two-phase 
2H-4H structures (structures intermediate 
between 2H and 4H, see structural series S 
I and SII; Palosz, B. Acta Cryst. B38 
3001-3009 (1982)] and (ii) 74% of poly
types groym from isoamyl alcohol solutions 
have one-phase structure 4H -4~, where 
4H and 4Hh represent the s~me ~asic struc
tu¥es 4H bnt oriented differently (c.f. . 
struCtural series SIll and SIV [Palosz~·B. 
Pbys. Stat. Sol. (a) 80. 11-42 (1983)j. 
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It was established that the f:re~uencies of oc
currence of layers 0 and t (representing h~re 
structures 2H and 4H) in a polytype cell are 
correlated vlith relative stabilities of basic 
structures 2H and 4H in given conditions. 
It was observed that in some specific condi
tions pure large polytypes form, in others 
disordered structures occur frequently. The 
mecha~ism of formation of polytype structures 
in CdI, is in case (i) the competition bet
ween 2~- and 4H-type stackings of molecular 
layers and in case (ii) the competition bet
ween differently oriented domains of 4H-type 
stackings (e.g. a slip alo!lg [11.0] 'direc
tion and ge!leration of fault se~uences 'f4,f5). 
The present study do not allow us to decide 
in which way the inter-phase boundaries 
created during growth are repeated perio
dically and form large period polytypes. 

20. 3-5 SOME ASPECTS OF SYMMETRY OF roLYTY.PE 
STRUCTURES MX2' By B.Palosz and S. 
G:terlotka 
Inst:ttute of' Physics, Warsaw Technical Un:l..
vers:tty, ul.Koszykowa 75, 00-662 Warszawa, 
Poland 
Determination of the symmetry of a polytype 
may be performed directly on the basis of X-ray 
pattern, while the determination of the space 
group is possible only after complete determi
nation of the layer stacking of a polytype 
cell. The information of a space group of a 
polytype is practically useless in the analysis 
of the reasons for polytypism and in the des
cription'of the structural behaviour of the 
crystals. For the characterization of polyty
pe structures we suggest the use of'the t-o-f 
molecular layer notation [Palosz,B. Z.Krist. 
(1980) 153, 51 -72] where the sequences which 
form polytypes may be divided into hexagonal
and rhombohedral-type stackings. In this ,no
tation it is clearly seen that hexagonal and 
rhombohedral structures' are fully e~uivalent 
structures: a hexagonal cell may in some ca
ses be constructed only of rhombohedral-type 
arrangements of layers of which a rhombohedral 
cell may also be composed. Similarly, hexa
gonal-type arrangements of layers may form 
hexagonal as well as rhombohedral polytypes. 
The existence of such semi-hexagonal and 
semi-rhombohedral structures have been con
firmed experimentally in a t ens of identified 
polytypes of CdI~ and snS~; Palosz,B, Acta 
Cryst. C39 (198J) 1160-1T63, Palosz, :B., 
Palosz, W. and Gierlotka, S. Acta Cryst. 
(1984) submitted, 

20.3-6 POLYTYPISM, SUBGROUP RELATIONS AND 

SUPERPOSITION STRUCTURES. By O. Jarchow, 
Mineralog.-Petrogr. Inst. der Universitlt 
Hamburg, Grindelallee 48. 

A new method of derivation and description of 
of polytype structures will be presented. 
All space groups of the hexag. and tetragonal 
system and their subgroups are decomposed in 
layer groups parallel and perpendicular to the 
symmetrical directions and arranged to the ~,£
plane of layer dimensions. For space groups 
and their subgroups of the 6mm and 4mm point 
groups existing only one kind of layer groups 
in every space group. In all the other space 
groups their exist two maximum and one mini
mum layer groups, with the minimum group as 
commen subgroup in the both max. groups. 
All in all we find 409 different sequences 
with maximum and 212 with a minimum symmetry 
of the layers. 
As known from disordered polytypes, pseudo
translations a/2; a/4;(-a+b)/3 etc. between 
adjacent layers give rise to sharp and diffuse 
spots in diffraction images. The sharp spots 
belong to a superposition structure (SPS) with 
a regular space group (Oornberger-Schiff,1964), 
that means, they belong to one of the regular 
sequences. The transition from SPS to polytypes 
may be described by transformations like m~, 
nb, pc, These transformation matrices together 
wIth The symmetry of the SPS give the entrance 
of tables, which allow to determine the dif
ferent classes of polytypes. From other tables, 
containing the transformed symmetry operators, 
we get the informations about space group and 
partial operators. To avoid a description by 
partial symmetry operators, we take in account 
the strong relations between polytypes and their 
SPS. 
Above all the MOO concept of Oornberger-Schiff 
(Abh. Ot. Akad. Wiss. 1964) about polytypes 
with maximum degree of order has given new ad
vances in structure determination of polytypes. 
It will be shown, that these MOOs are in close 
relationship to twin- and antiphase domains 
defined by Wondratschek & Jeitschko (Acta Cryst. 
A 32, 664) and that the use of group-subgroup 
relations have also many advantages in deriva
tion and description of polytypes. 
By generalisation of the procedure in a simple 
way it is also possible to include polytypes 
without SPS and also with different kind of 
layers. 
The usefullness and practical application of 
the method will be demonstrated on some exam
ples. 


