292

Short Communications

Contributions intended for publication under this heading should be expressly so marked; they should not exceed about 1000
words; they should be forwarded in the usual way to the appropriate Co-editor; they will be published as speedily
as possible. Publication will be quicker if the contributions are without illustrations.

Acta Cryst. (1972). A28, 292

Comments on the paper The determination of cyclicity hexagonality and other properties of polytypes
by Dornberger-Schiff, Schmittler and Farkas-Jahnke. By J. Kakinok1, E. Kopera and T. Aikami, Department
of Physics, Faculty of Science, Osaka City University, Sugimoto-cho, Sumiyoshi-ku, Osaka, Japan

(Received 17 September 1971 and in revised form 25 October 1971)

Dornberger-Schiff et al. [Acta Cryst. (1971), A27, 216] derived some relations between the Zhdanov symbol
and their n(m,p) which is derived from the Fourier transform of the unitary intensities. It is pointed out that
the same and other relations had previously been derived by the present authors. The most general forms of

these relations are given.

Recently, Dornberger-Schiff, Schmittler & Farkas-Jahnke
(1971) derived some relations between the Zhdanov sym-
bol (Zhdanov, 1945) for the close-packed structures and
the Patterson function n(m,p), in their definition obtained
from the cosine and sine transformations of the unitary
intensities. However, the same and other relations had
previously been derived by us (Kakinoki, Kodera & Ai-
‘kami, 1969). The correspondence between their notation
and ours is as follows:

Dornberger-Schiff e al.

A B C aN CN n(0,p) =n(1,p)
Kakinoki et al.* {
A C B 2K —(a—-b) NS, N,
Dornberger-Schiff et al.
a(—1,p)  [101] [010]  [1010]
Kakinoki et al.
N n ny niq

where N9 is the number of pairs of two layers of the same
kind separated by m layers, N} is the number of positive
pairs(4 ...B,B ... Cor C...A) and N is the number
of negative pairs (4 ...C, C...Bor B...A). m, n3, m,
n;z, ... are the frequenmes of letters 1,71,2,2, ... con-
tained in the Zhdanov symbol and n,3, n3, Ny, - .. Are the
frequen<:1es of sequences 1T, 21, 121, ... in this symbol
Wthh is expressed as (alblazbz . akbk) with conditions

a= 2 a;, b= Z b, and a+ b= P, where P is the period and

a and b are the total numbers of posmve and negative vec-
tors in a period respectively; 2k is the number of parti-
tions in the Zhdanov symbol. The other correspondence
is as follows: N & P, p <+ m, and m in n(m,p) stands for
0,1 and — 1, which correspond to our superscripts 0, — and

* According to the notation in International Tables for
X-ray Crystallography (Patterson & Kasper, 1959), coordinates
for our A4, B and C are taken as (0,0), (%,3) and (4, %) respec-
tively, in the hexagonal lattice.

+ In order to avoid confusion, m in my, my, m;7, ... in
our short communication is replaced by n in the present
comments.

+ respectively. « and C are the hexagonality and the
cyclicity defined by them.

Some relations between the Zhdanov symbol and N¢
and Dy=D,/3=(N;} — N,)/3 were given in Table 1 in our
previous communication, including all the relations ob-
tained by Dornberger-Schiff et al. (1971). We can now give
a complete set of the relations as shown below.

In deriving general forms of NJ and D}, for any m, it is
convenient to use a quantity, rMs, defined as > (£ )nes),

(25)

where (ZS) means a Zhdanov sequence corresponding to
one of ;Cs=T!/{S!(T—S)!} routes in a (S,T—S)-net as
shown in Fig. 1, and (£) means + or — according as the
number of letters in the (ZS) is odd or even. In Fig. 1, a
net with T=35 and S=3 is shown, where %, and / cor-
respond to a positive and negative vectors respectively.
Some examples of +M; are shown as follows:

TMT=nT, TM0=n7-, 2M1= —(nﬁ‘*‘nh)
sM3= — (1334 n33) + (133, + N3+ 11357
— (111 + 121 + P20 51T F PaEaE -

Using +Ms, we can derive general forms of N and D}, as
follows:

|m= 3r| (r: integer)

N3 =P—4rk+r(n,+ny)
r—1 t t t—1
+ z (r—1) (4 23,M3s—2 Z 3eMzs_1—2 z 3eMassy
t=1 s=0 s=1 s=0
t ; t
=22 see1Miso1 4 D s 1Misia+ 2 3e+1Mg
s=1 s=0 s=0
-1 t-1 t
=22 %-1Mss1+ > 1M+ z3t—1M33—1)
5=0 s=0 s=1
r—1 3 t—1
Dh=—rn=m)+ 3. (=) (2 5 aMac-s=2 3 Mo
t=1 s=1 s=0
t t t
+ 2 aes1Mss— > see1Mase1+ > 3—1Mss_4
s=0 s=0 s=1

t—1
- 23,-,Mss)
s=0
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Fig.1. Examples of Zhdanov sequences, (ZS), belonging to
the (3,2)-net.

N =2rk—2r(ny+ ny)+ r(n2+ n3)+ 2r(ny5+ nyy)
r—1 t t
+ Z (r—1 (4 z st+1Mas_1—2 z 3e+1Mas41
t=1 s=1 s=0

¢ t ¢
=2 30 1iMas—2 D ses2Masii+ D 300 2Mig
s=0 s=0 s=0
t+1 t t
+ Z 3!+2M35——1_'2 Z 31M35+ Z StMSS—l
s=1 s=0 s=1
t—1
+ > 3tM35+1)
s=0
Dy =(a—b)/3+2r(n —n3y) +r(n;—n3)

r—1 t t
+ Z (r—t) (2 Z 341 Mss41—2 z 3t+1 M5
t=1 5=0 s=0
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t+1
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-2 1My —2 > M+ > 3Mas_q
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t-1 -1 -1
+ D 3eMsgy1—2 D 3-2Mss_1+ ZOSt—2M3$+1
5=0 =1 s=

s

t—1
+ Z 3:—2M35)
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t—-1 t

r—1
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Even when the structure is rhombohedral, these general
forms are also valid with some modifications in the defini-
tions of quantities used.

The details will be reported in the near future.
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This paper reports an empirical method for evaluating the three-dimensional transmission by the statistical
treatment of the intensity differences among equivalent reflexions, and the accuracy of the method is discus-

sed.

In the course of a crystal structure analysis, small crystals
are usually used for collecting intensity data without any
correction for absorption. However, it is essential to give
proper treatment of absorption effects when great accuracy
is required. Numerical or analytical methods for absorption
correction are very accurate, as is well known, but they are

not always practical because they require an exact know-
ledge of the crystal shape and much computer-time.

In the study of protein crystal structure, it is necessary
to take account not only the crystal but also its mounting,
which usually comprises a glass capillary in which it is
enclosed in contact with some mother liquor. North,



