
572 S H O R T  C O M M U N I C A T I O N S  

R e f e r e n c e s  

BucK, D. C. & STROCK, L. W. (1955). Amer. Min.  40, 
192. 

E v ~ s ,  H. T. & McK~IGHT, E. T. (1959). Amer. Min. 
44, 1210. 

F~ONDEL, C. & PA~ACm~, C. (1947). Science, 107, 602. 

KovXcs, P. & SZ~B6, J.  (1962). Acta Phys. Hung. 14, 
131. 

RAMSDELL. L. S. (1947). Amer. Min.  32, 64. 
SMIT~, F. G. (1955). Amer. .Min.  40, 658. 
STROCK. L. W. & BROPHY, V. A. (1955). Amer. Min.  40, 

94. 
VER~fA, A. R. (1957). Prec. Roy. Soc. A. 240, 462. 

Acta Cryst. (1965). 18, 572 

C r y s t a l  d a t a  f o r  r o b u s t i c  a c i d  m e t h y l  e t h e r .  By K . V .  K_RISENA RAO and P. VE~XATESWn_RA RAO, 
Physics Department, Osmania University, Hyderabad 7, India 

(Received 9 September 1964) 

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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