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The Patterson method is applied to the determination of layer sequences in polytypes with close-packed
structures and a Table is given which shows the relationship between the Zhdanov symbol and a set of
quantities which are directly available from observed intensities.

In the determination of the layer sequence in close-packed
structures, it is convenient to use the unitary intensities, Iz,
defined as

P—-1

X 4y exp(iplf)
p=0

where P is the number of layers contained in one period
and 6=2n/P. Corresponding to the cases in which the pth
layer is 4(00), B(% %) or C(# % in the hexagonal lattice,

dp=1for A, &¢*for B and ¢ for C

2
L=

with
e=exp (2ni(h—k)/3}.

I: can be transformed as
() —
)=

P—1 P-1
~(P2/2)610+(3) £ NS, cos mlf+(Y3[2) = D sin mlf
m=0 m=0

with
Dn=Nt—Nz,

where d; is Kronecker’s delta, N9, is the number of pairs
of two layers of the same kind separated by m layers, N}
that of positive pairs (4---B, B---Cor C---A), N, that
of negative pairs (4---C,C---Bor B---4) and + and —
in + indicate respectively intensities along the plus and the
minus lines for which A—k=3n+1.

By the use of the cosine and the sine transformations of
I{Y, N and Dw are given by

NS =(2/3P)Cn+ P[3

Dw =(2/Y3P)Sn=3D}, (put)
with

P—1 P-1
Cn= Z IP’cosmld and Sm= X I{Psinmlo,

where the summation with respect to / is carried out only
along the plus line over one period from 0 to P—1 in
reciprocal space. Cm and S» are the Patterson functions in
the case of the close-packed structures. D is shown to be
integral multiples of 3 and we put Dm=3D;,.

Table 1 shows the relation between the quantities N9,
and D;, and the Zhdanov symbol (Zhdanov, 1945) which
is expressed ast

(all;azz...aka)

1 In the original form, — on each b; is omitted.

where a; and b; mean respectively the numbers of successive
positive and negative neighbours. m;, my, mz, mz ... etc.
in Table 1 mean respectively the frequencies of letters 1,
1, 2, 2, ... etc. contained in the Zhdanov symbol and
m,y, mz,, Mm,z,, ... etc. are those of sequences 171, 21,
121, ... etc. in the Zhdanov symbol. The conditions

C0=P2, C1=—P2/2 and Sl=—Sz

corresponding to N§=P, N9=0 and Dj=(a—b)/3=— D3,
respectively, are used for the determination of the scale
factor when the observed intensities measured in an ar-
bitrary unit are transformed into the unitary intensities.
In deriving the relations in Table 1, we use the relations
at ﬁl 1‘ Bt
L my= X mg=k, X amg=a and X fmz=b,
a=1 p=1 a=1 B=1
where o* and g* are respectively the maximum values of
o and B in the Zhdanov symbol. @ and b are defined as

k k
a= X ai and b= X b

i=1 i=1

and they give the basic partition (a, b) with the degree of
partition, k, in the Zhdanov symbol (Patterson & Kasper
1959). From these definitions, we have at once

6n for P even
3+6n for P odd.

For example, the relation N$=P—4k+(mi+my) in
Table 1 can be derived as follows:

a+b=P and a—-b={

® o
/N . .
o} o) @ B
N3= / + \ = Z @2m+ X (B—2my

e} o) a=3 B=3

/ \

[ ] o

/ \

’ AY

a* o* B* B*

= X ampg—2 X mg+my+
a=1 a=1

X Bmg—2 X mz+my
p=1 s p=1 s !
=a—2k+m1+b-—2k+mT=P—4k+(m1+m1-).

By the use of Table 1, the layer sequence can be uniquely
determined for a smaller value of P. For a larger value of P,
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Table 1. Relations between Zhdanov symbol and NS, and Dy, = Dn/3

m Now D*n=Du/3=(N*m—N-m)/3
0 P 0

1 0 (@a—b)/3

2 2k —(a—b)/3

3 P— 4k +(m, +my) —(m, —my)

2k—2(m, + my)

(a—b)/3+2(m; —my)

4 +(m, + my)+2(m, v+ mz,) +(m, —ms)
4k+(m, +my) —(@a—b)/3—(m, —my)
5 —2(m, + my)—4m,7+mz,) —2(m, —myz)
—2(my + mz)— (m,g+mz, +mz+ms,) +(my7—mz, —myz+myy)— (M, —my,7)
+(m, 1, +m,71)
P—8k+2(m, +my)
+(my+mz)+2(m, v+ myg,) —2(m, —my)
+4(my + mz)+2(my1 +mz, +myz+my,) +(mz—mz)
6 _2(”'1'7.'1 +mT1T) _2(m2'i'_m3'1 —m1?+mT2)+2(mle_mT1T)

+(m, +mg)—(myp+mz, +m3+my,)
+2(m,z+mz;)+(my1, +mz v+ myT, + My 3)
—2(m,3, + my,7)+20my 1, 7+ My, 7))

—(my—mg)—(myz—mz, —m 5+ my,)
+(my3, —mz M1, —m,7)

m=7 are omitted to save space.

the number of models to be examined is limited to a very
small number in spite of a tremendous number of inde-
pendent structures for a given P, for example, about 107
independent structures for P=34. Some new structures of
ZnS such as

(7 7)T! (8 B)3, (9 -5-)3 and (ll 3‘)3
can be determined by applying the present method.

+ The structure (7 7) was recently reported by Steinberger,
Mardix & Brafman (1967).

Other important relations and details will be reported in
the near future.
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