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T h e  c o m p o u n d s  M g R h  a n d  S c R h  were  p r e p a r e d  a n d  in- 
ve s t i ga t ed  for  possible s u p e r c o n d u c t i v i t y  b y  M a t t h i a s  & 
Corenzwi t  (1957). N e i t h e r  of t h e  a l loys  is supe rconduc t -  
ing. 

The  al loys  were  p r e p a r e d  b y  h e a t i n g  the  e l emen t s  in 
s to i ch iomet r i c  p r o p o r t i o n ;  for M g R h  t h e  r eac t ion  was  
ca r r i ed  ou t  in a fused qua r t z  t ube  a t  1000 °C. a n d  for 
S c R h  in a h e l i u m  arc  furnace .  X - r a y  d i f f rac t ion  p o w d e r  
p h o t o g r a p h s  were  t a k e n  of t h e  resu l t ing  p r o d u c t ,  us ing  a 
Nore lco  c a m e r a  of 114.6 ram.  d i a m e t e r  a n d  Cu K radia-  
t ion.  The  p a t t e r n s  were  i ndexed  on the  basis  of a pr imi-  
t ive  cubic  cell w i t h  la t t i ce  cons t an t s  g iven  in Table  1. 

Compound 

MgRh 
ScRh 

Table  1. Structural data 

Interatomic distance A-B ( A) 

a 0 (A) Exp. Calc. 

3"099:k 0.002 2.68 2.88 
3.206+0.0.01 2.78 2.88 

R e l a t i v e  in tens i t ies  were  c o m p u t e d  for each  of these  
c o m p o u n d s  on the  basis  of a CsCl-type s t ruc tu re ,  sug- 
ges ted  b y  the  c o m p a r a t i v e l y  s t ronger  in tens i t ies  for 
p lanes  w i t h  h + k + l  = 2n. The  fo rmula  used  in th is  
ca lcu la t ion  is 

1 + cos 2 20 
Iap[Fhkz]~ sin ~ 0 cos 0 × 10-5 ' 

w h e r e  p is t he  m u l t i p l i c i t y  factor ,  F(hkl) is the  s t r u c t u r e  
a m p l i t u d e ,  a n d  t h e  r e m a i n i n g  t e r m  is twice  t he  c o m b i n e d  
L o r e n t z  a n d  po la r iza t ion  factors .  The  sca t t e r ing  fac tors  

Tab le  2. Comparison of calculated with observed 
intensities* 

MgRh ScRh 
^ ^ 

100 vs 144 m 82 
110 ws  t 292 vs 410 
111 m 38 w 25 
200 m-s 47 m 68 
210 m-s  50 w-m 33 
211 vs 93 s 135 
220 m 30 m 44 

300, 221 m 29 w-m 18 
310 m-s 51 m-s 71 
311 w--m 23 w 13 
222 w 18 w--m 23 
320 w-m 27 w 14 
321 vs 136 vs 161 
400 w 58 w-m 31 

410, 322 0 > 90 ° m 98 

t Rh  line coincident. 

* Observed intensities for the two alloys are not com- 
parable with each other because of differences in exposure. 

for  Mg a n d  Sc were  o b t a i n e d  f rom compi la t ions  in  t h e  
International Tables (1935) a n d  for R h  f rom the  compi la-  
t ion  b y  T h o m a s  & U m e d a  (1957). Dispers ion  cor rec t ions  
f rom D a u b e n  & T e m p l e t o n  (1955) were  appl ied .  T h e  
resul ts  are  s u m m a r i z e d  in Tab le  2, t o g e t h e r  w i t h  t h e  
v i sua l ly  e s t i m a t e d  intensi t ies .  

The  good a g r e e m e n t  b e t w e e n  ca l cu la t ed  a n d  obse rved  
in tens i t ies  con f i rmed  a CsCl-type s t r u c t u r e  for  b o t h  
compounds .  The  observed  in t ens i t y  for  t he  {400} reflec- 
t ion  in t he  M g R h  c o m p o u n d  is cons ide rab ly  lower  t h a n  
t h e  ca lcu la ted  va lue .  This  is p r o b a b l y  t h e  resul t  of in- 
a ccu ra t e  e s t ima t ion  due  to  t he  cons iderab le  w i d t h  of 
t he  line. 

The  M g R h  c o m p o u n d  c o n t a i n e d  excess r h o d i u m  a n d  
the  S c R h  c o n t a i n e d  Sc20 a. The  lines for each  of these  
impur i t i e s  were  weak .  

The  CsC1 s t ruc tu re ,  T y p e  B2 (Strukturbericht, 1931), 
con ta ins  one fo rmula  we igh t  in t h e  u n i t  cell a n d  be longs  
to  space g roup  O},-Pm3m wi th  one a t o m  in t he  pos i t ion  
(a) 0, 0, 0; a n d  the  o ther  a t o m  in (b) ½, ½, ½. E a c h  a t o m  
is a t  the  cen te r  of a cube  of a t o m s  of a d i f fe ren t  sor t  a n d  
there fore  has  a coord ina t ion  n u m b e r  of e ight .  

The  nea res t -ne ighbor  observed  a n d  ca l cu la t ed  in ter -  
a t o m i c  d i s tances  are  g iven  in Table  1. The  obse rved  
va lues  are  d e t e r m i n e d  f rom the  re la t ionsh ip  d A _  B = ½a0~/3 
a n d  the  ca lcu la ted  va lues  are  t he  sum of t he  C.N. 8 r ad i i  
of the  e lements .  There  is a 6-9% con t r ac t i on  for M g - R h  
a n d  a 3.5 % con t r ac t i on  for S c - R h .  A s imilar  c o n t r a c t i o n  
of 4"4 % is ca lcu la ted  f rom e x p e r i m e n t a l  d a t a  for A1-Rh,  
w h i c h  was  f o u n d  b y  Schube r t  (1957) to  have  a CsCl- type 
s t r u c t u r e  w i t h  a 0 = 2.99 A. H o w e v e r ,  i t  is no t  possible 
to  d e t e r m i n e  f rom these  d a t a  w h i c h  of t he  c o m p o n e n t s  
in the  al loys has  changed  its size. Laves  (1956) d i scussed  
the  va r i ab i l i t y  of a tomic  size in CsCl-type compounds .  

The  wr i t e r  wishes  to  t h a n k  D r  E .  A. W o o d  for  sug- 
ges t ing t he  p rob l em a n d  for m a n y  helpful  discussions,  
a n d  Dr  S. C. A b r a h a m s  for his careful  r ead ing  of t h e  
m a n u s c r i p t  and  suggest ions.  
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