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h e a t e d  to  i t s  m e l t i n g  p o i n t  and q u e n c h e d  to  r o o m  t e m -  
p e r a t u r e .  A c h a n g e  w a s  n o t i c e d  in  t h e  p o w d e r  p h o t o -  
g r a p h ,  w h i c h  a l t h o u g h  n o t  l e a d i n g  to  a c h a n g e  in  s y m -  
m e t r y  i n d i c a t e d  c h a n g e s  in  l a t t i c e  c o n s t a n t s .  T h e s e  were  
c a l c u l a t e d  a n d  d i f f e red  in  t h e  fo l lowing  w a y  f r o m  t h e  
o r ig ina l :  a- a n d  c-axes were  e a c h  r e d u c e d  b y  a b o u t  
0.02 ]k. T h e  t r e a t m e n t  h a d  b e e n  r a t h e r  d r a s t i c  a n d  as  
t h e  ana ly se s  d i d  n o t  i n d i c a t e  a n  i m p u r i t y  w h i c h  cou ld  
h a v e  c a u s e d  th i s ,  t h e  c h a n g e  was  n o t  c lea r ly  u n d e r s t o o d .  
More  r e c e n t l y ,  t h e  Y F e O a  w a s  m a d e  b y  J .  P .  R e m e i k a  
b o t h  b y  t h e  o r ig ina l  m e t h o d  ( R e m e i k a ,  1956) a n d  b y  a 
m o d i f i c a t i o n  of t h a t  m e t h o d .  T h e s e  g a v e  p a t t e r n s  a n d  
l a t t i ce  c o n s t a n t s  n o t  l ike  t h e  or ig inal ,  b u t  r a t h e r  l ike t h e  
m e l t e d  a n d  q u e n c h e d  sample .  S u b s e q u e n t l y ,  a v e r y  p u r e  
c e r a m i c  s a m p l e  w a s  m a d e  b y  D.  W .  Mi t che l l  b y  a co- 
p r e c i p i t a t i o n  t e c h n i q u e  as  ha s  b e e n  u s e d  b y  Mi tche l l  to  
p r e p a r e  r a r e  e a r t h  g a r n e t s  (see for  e x a m p l e  Gilleo & 
Geller ,  1958). T h i s  s a m p l e  also g ives  a p a t t e r n  m u c h  t h e  
s a m e  as  t h e  f i r s t  m e l t e d  a n d  q u e n c h e d  s a m p l e  a n d  t h e  
m o r e  r e c e n t  s p e c i m e n s  m a d e  b y  R e m e i k a .  

Tab l e  1. Powder diffraction data for  Y F e O  a, C r K  
radiation 
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do dc I Index  do dc I 

3 ~ . . , ( 3 . 8 3 9  303`[ ]1.445 
• ~ l t  ~ 43.801 vvw 133] 1-443 [1"444 m-s 

3-409 3.427 m-s  232`[ ]1.413 
2.784 2.796 m 115] 1.412 [1.413 vvw 
2.688 2.701 vs 313~ ]1.399 
2.630 2.640 m-s  040] 1.398 [1.398 vvw 
2.616 2.624 w-m 322 1.386 1.387 vvw 
2.272 2.277 w-m 041 1.374 1.375 w-m 
2.247 2.252 vw 224 1.350 1.350 s 
2-162 2.168 w 025 1.3362 1.3356 vvw 
2.108 2.115 w-m 400 1.3206 1.3199 w-m 
2.066 2.072 vvw 042 1.3115 1.3120 w 
1.915 1.919 m--s 215 1.2826 1.2823 vvw 
1"898 1"900 m 006"[ ./1.2669 
1.875 1.877 w-m 411] 1.2672 [1.2666 w 
1-856 1.861 m 331 1.2618 1.2619 m-s  
1.735 1.737 vvw 043 1.2240 1.2240 vw 

[1.714 241 1.2195 1.2194 m-s  
1.710 ~1.713 s 332 1.2126 1.2127 w - m  

[1.712 116 1.2031 1.2031 s 
1.637 1.639 vw 420 1.1936 1.1936 w - m  
1-594 1.595 m 225 1.1916 1.1918 m-s 
1-571 1.572 m 421 1.1791 1.1791 m 
1.541 1-542 m 242 1.1750 1.1749 w - m  
1-534 1.536 s 305~ ]1.1505 

135] 1.1502 [1.1498 s 

• Broad.  

T h e  p o w d e r  p a t t e r n  r e p o r t e d  h e r e  (Tab le  1) is t h a t  of  
t h e  s p e c i m e n  m a d e  b y  Mi tche l l .  T h e  l a t t i c e  c o n s t a n t s  
a re  : 

a = 5.280, b = 5.592, c = 7-602 al l :~0.003 /~ .  

T h e  v o l u m e  of t h e  u n i t  cell is 224-5 /~3 a n d  t h e  X - r a y  
d e n s i t y ,  5-71 g . cm.  -3. T h e  p seudoce l l  d i m e n s i o n s  a r e :  

a ( =  c) = 3"845, b ---- 3-801, fl = 93.3 ° . 

T h e  ' m i n i m u m  a v e r a g e  i n t e r ion i c  d i s t a n c e s '  (see Gel ler  
& W o o d ,  1956, a n d  Geller,  1957a) in  Y F e O  a a r e :  

Ya+-Ya+=3"828 ,  Y a + - O 2 - = 2 " 7 0 8 ,  FeS+-O ~-:--1.914 A . 

T h e  ef fec t  on  t h e  c a l c u l a t e d  r e l a t i ve  ionic  sizes (Geller,  
1957b) is neg l ig ib le  (<  0-001 A). 

B e c a u s e  t h e  r e p e t i t i o n  of t h e  or ig ina l  p r o c e d u r e  
p r o d u c e d  c rys t a l s  w i t h  t h e  u n i t  cell a n d  p a t t e r n  g i v e n  
here ,  i t  a p p e a r s  t h a t  t h e  p r e sence  of l ead  cou ld  n o t  be  
t h e  cause  of t h e  d i f f e rence .*  F u r t h e r m o r e ,  ana lys i s  of t h e  
o r ig ina l  m a t e r i a l  d i d  n o t  i n d i c a t e  a n  i m p u r i t y  of a n y  
a m o u n t  w h i c h  cou ld  cause  s u c h  a s ign i f i can t  d i f fe rence .  
W e  t h e r e f o r e  do  n o t  r ea l ly  k n o w  t h e  cause ,  b u t  be l i eve  
t h a t  t h e  p a t t e r n  g i v e n  in  T a b l e  1 is t h e  one  w h i c h  s h o u l d  
be  used .  

Severa l  of t h e  o t h e r  o r t h o f e r r i t e s  we re  p r e p a r e d  a g a i n  
b y  R e m e i k a ' s  m o d i f i e d  m e t h o d  a n d  n o  d i f fe rences  f o u n d  
b e t w e e n  t h e  m o r e  r e c e n t  p o w d e r  p a t t e r n s  a n d  t h o s e  g i v e n  
in t h e  p a p e r  b y  Geller  & W o o d  (1956). I t  is a lso n o t e -  
w o r t h y  t h a t  t h e  n e w  l a t t i ce  c o n s t a n t s  a l low YFeO3 t o  f i t  
b e t t e r  i n to  t h e  s c h e m e  of t h e  p e r o v s k i t e - l i k e  c rys ta l s .  
F o r  e x a m p l e ,  t h e  d i f f e rence  in  p s e u d o c e l l  axes  [a-b[ is 
0.044 A w i t h  fl -- 93.3 ° (see Geller,  1957a, p .  246). 

T h e  a u t h o r  wi shes  t o  t h a n k  J .  P .  R e m e i k a  a n d  D.  W .  
Mi tche l l  for  s u p p l y i n g  t h e  Y F e O  a s p e c i m e n s  a n d  C . E .  
Miller for  t a k i n g  a n d  m e a s u r i n g  t h e  p o w d e r  p h o t o g r a p h s .  
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* We had  indicated earlier t ha t  the  Pb  probably  did no t  
enter  the  s tructure.  
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