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0.148262, and  we take 0, or sin 0, to be negat ive  for a 
spot on the  lower half of the  film. The results are set 
out  in Table 1. 

On our photographs the  spots ex tend  over about  1 ° 
in the  eo direction. This extension mus t  main ly  be due to 
crystal size. We do no t  know the t rue  mosaic spread. 
Table 1 suggests tha t  conjunct ion wi th in  5' in the  o~ values 
is adequate  to cause double reflexion, which seems a 
reasonable conclusion. 

If a tolerance of this order applies generally, double 
reflexions must  be fairly common.  Wi th  a cell of modera te  
size, ~ 103 reflexions may  occur in the  region covered, 
and the  chance mus t  be stat ist ically high t h a t  two wi th  
at  least modera te  intensit ies will have w values wi th in  5' 
of each other.  The consequent  double reflexion will be 
obvious only in the  compara t ive ly  rare case where it  
leads to a breach of the  space-group absences. I n  general  
i t  will merely  add  to the  in tens i ty  of a normal  reflexion. 

As was poin ted  out by Lipson & Cochran (see also Yakel  
& Fankuchen,  1962), this is yet  another  source of error 
in the  measurement  of intensit ies.  I t  may  deserve con- 
s iderat ion when an accuracy be t te r  t han  5% is being 
sought.  
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As is well known, zinc sulphide is liable to form poly type  
modifications similarly to silicon carbide, dur ing the 
growing process, in addi t ion  to the  wurzi te  and  sphaleri te 
structures.  This problem has been invest igated by  several 
authors  (Frondel & Palache, 1947; Strock & Brophy,  
1955; Buck & Strock, 1955; Smith,  1955; Evans  & 
McKnight ,  1959; Ramsdell ,  1947; Verma, 1957), and 
polytypes containing 2, 3, 4, 6, 8, 9, 10,12, 15, 21, 54 . . . .  
layers have been already found among natura l  and 
artificially made  zinc sulphide crystals. Inves t iga t ing  
the  structure of zinc sulphide single crystals, grown 
from the vapour  phase, we have found, besides the  
known polytypes,  one crystal containing a new polytype  
modif icat ion of 24 layers. The latt ice parameters  of the 
new modificat ion are: 

a 0 =3,853, c o =75,067 A; ao/C o = 1 : 19,483, 

wi th  cell contents  Zn~4S24. In the  same crystal there 
are several kinds of the  numerous  possible 24-layer 
structures,  as seen in the  25 ° oscillation pat terns  in 
Fig. 1. The X-ray  diffraction pat terns  were made  in a 
cylindrical camera of 57.3 m m  diameter ,  wi th  unfi l tered 
Fe K radiat ion.  

These interes t ing structures will be discussed later in 
detail .  

The author  expresses her  thanks  to Academician 
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for the  preparat ion of the  crystals (Kovhcs & Szabo, 
1962). 
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Fig. 1. 25 ° oscillation patterns taken from different parts of the 24-layer ZnS polytype crystal. 
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In  the  course of the  s tudy of scandenin (Krishna Rao & 
Venkateswara l~ao, 1963) and related compounds,  the 
authors have determined the space group and the unit-  
cell dimensions of robustic acid methy l  ether (C2aH2~06). 
This compound has been obtained as pla ty  crystals 
with a pinacoidal habit ,  by K h a n  (1960) during his 
studies on the  structure of robustic acid. 

Rota t ion  and  zero-layer ~Teissenberg photographs,  
taken  wi th  Fe K radiation, showed tha t  the crystal 
belongs to the  triclinic system with the following cell 
dimensions. 

a- -  11.83, b =9.09, c =9.36 .~; 

= 94 °, fl = 96 °, y = 100 ° . 

Of the two possible space groups P1 and P1, it is likely 
tha t  the crystal belongs to P1, in view of its pinacoidal 
habit .  

The observed densi ty 1.35 g.cm -3, de termined by  the  
flotation method  with a mixture  of e thylbenzene and 
bromobenzene,  agrees with the  value 1.33 g.cm -3 cal- 
culated for two molecules per un i t  cell. 

No further  work on this crystal is contemplated.  
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The present  note  reports some crystallographic data  of 
the F-Cu~Cd 3 phase alloy based on X-ray powder dif- 
fraction studies. Earlier Owen & Pickup (1933) while 
s tudying the copper-cadmium alloy system observed a 
diffraction pa t te rn  for the 7 phase which according to 
t hem corresponded to a very complicated structure. Later  
Laves & Mueller (1938) reported tha t  the powder photo- 
graphs of both  fl-AlaMg2 and F-Cu4Cd 3 are very similar 
and conclude tha t  the two structures are isomorphous. 
The structure of the #-A13Mg 2 phase was found by 
Perlitz (1944) to be face-centred cubic with a = 28.16 kX 
and 1166 atoms per uni t  cell. This has also been con- 
f irmed by Soulnier & Mirand (1960) from an electron- 
diffraction s tudy of the alloy. However,  no independent  
s tudy of the y-Cu4Cd ~ phase seems to have been made  
yet. 

According to Metals Handbook (Smith, 1948) the  
7-Cu4Cd 3 phase does not  form on solidification but  
appears only after prolonged annealing at  about  500 °C. 
The alloy invest igated was made  from spectroscopically 
pure Johnson-Mat they  copper and cadmium to the 
composit ion Cu4Cd 3 by mel t ing  them in evacuated 
silica tubes. The alloy thus prepared was annealed for 
several days at  a tempera ture  of 470 °C, after which 
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filings were obtained wi th  a No. 1 file. The filings were 
then  annealed a t  470 °C for two hours to make  t h e m  
strain-free. All the annealing processes ment ioned above 
were performed in evacuated and sealed Pyrex tubes. 
X-ray powder diffraction photographs of the  alloy were 
taken  on a 114-6 m m  camera wi th  filtered Cu Ka radia- 
tion. Good photographs could be obtained after  30 
hours of exposure at  36 kV and 20 mA in the  Philips 
PW 1010 X-ray unit .  I t  was found tha t  the  photo- 
graphs did not  contain lines of phases other than  the  
y phase. A diffractometric s tudy was also made.  The 
powder diffraction data  are given in Table 1. All in- 
tensities below 4 were obtained with the  di~frac~ometer. 
All the lines could be indexed on the  basis of a te t ragonal  
lmi t  cell wi th  a =  13.701 A and c=9-944 A, taking wave 
lengths ak~1=1.5405 A and aK~9=1.5443 A for copper 
radiation.  

The densi ty of the alloy measured by a densi ty bott le  
is 9.09 g.cm -z. The calculated densi ty on the  basis of 
120 atoms per uni t  cell is 9.00 g.cm -3. By considering 
the  extinctions the  space group appears to be P4~/ncm. 
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