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w e r e  g reen  a n d  pale  ye l low in  colour  respec t ive ly .  T h e  
fo rmer  c rys ta l s  w e r e  f o u n d  to  h a v e  lost  2-3 % in  we igh t  
whi le  t h e  l a t t e r  h a d  ga ined  2-3  %, du r ing  firing. 

W h e n  e x a m i n e d  u n d e r  t he  mic roscope  c rys ta l s  of bo th  
co lour  were  f o u n d  to  be biaxial .  X - r a y  s ingle-crys ta l  
r o t a t i o n  p h o t o g r a p h s  showed  t h e  s t r u c t u r e  to  be or tho-  
r h o m b i c ,  b u t  a s impler  s t r u c t u r e  cell t h a n  t h a t  r e p o r t e d  
by  G o o d m a n  (1953) f i t t ed  t h e  d a t a .  Fo r  b o t h  g reen  a n d  
ye l low crys ta l s  t h e  ca l cu la t ed  d imens ions  were  

a = 17-51, b = 17-81, c = 7-73 tix, 

c o m p a r e d  w i t h  G o o d m a n ' s  va lues  

a o ~ 2 5 ,  b o ~ 2 5 ,  c o~-~7 A .  

T h e  m e a s u r e d  dens i t y  was  a p p r o x i m a t e l y  6.6 g .cm.  -s,  
a n d  th is  suggests  t h a t  t he  n e w  u n i t  cell con ta ins  20 

molecules ,  c o m p a r e d  w i t h  t he  40 molecu les  p roposed  for  
t h e  la rger  cell. 

P e r m i t t i v i t y  va lues  were  also m e a s u r e d  a t  va r ious  
t e m p e r a t u r e s  for  slices cu t  f r om some of t h e  l a rger  
ye l low crys ta ls .  Sha rp  m a x i m a ,  of t h e  o rder  of 15,000, 
were  o b t a i n e d  in t he  p e r m i t t i v i t y / t e m p e r a t u r e  curves  a t  
570 ° C. ( the Curie t e m p e r a t u r e  f o u n d  b y  G o o d m a n  
(1953)) for d i rec t ions  of m e a s u r e m e n t  ly ing  in  t h e  
p r inc ipa l  c leavage  p lane  of t h e  crysta ls .  W h e n  s imi lar  
m e a s u r e m e n t s  were  m a d e  in  a d i rec t ion  p e r p e n d i c u l a r  to  
t h e  c leavage  p l ane  no  m a x i m a  were  ob ta ined .  

F u r t h e r  s tudies  of single c rys ta l s  of o r t h o r h o m b i c  lead  
n ioba t e  are  be ing  m a d e  b y  electr ical ,  X - r a y  a n d  opt ica l  
m e t h o d s ,  a n d  it  is h o p e d  to  descr ibe  t h e  resu l t s  in  de ta i l  
in  a sepa ra te  paper .  
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E h r l i c h  & P i e t z k a  (1954) h a v e  r e p o r t e d  t h e  u n i t  cell of 
T i F  3 a s  r h o m b o h e d r a l  w i t h  a = 5"528 ~k a n d  a = 58"88 °. 
Our  m e a s u r e m e n t s  i nd ica t e  s imi la r  va lues :  

a = 5 .51910 .002  A, ~x = 59 .07~0 .07  ° . 

P o w d e r  p a t t e r n s  r e c o r d e d  w i t h  CuKc~ r a d i a t i o n  
(~a~a2 = 1.5417 A) in a c a m e r a  of 19 cm.  d i a m e t e r  show 
t h e  pseudo-cub ic  cha rac t e r  of t h e  cell. Severa l  m a x i m a  
a re  n o t  resolved,  a n d  m i c r o p h o t o m e t e r  t r ac ings  give w e a k  
ind ica t ions  on ly  of t he  mu l t i p l e  n a t u r e  of these  lines. 

The  ex t inc t ions  a n d  s t r u c t u r e  r e p o r t e d  he re  a re  con- 
s i s ten t  w i t h  t h e  space g roup  R'3c. The  cell con ta ins  two  
molecu les  w i t h  

2 T i  in 0 , 0 , 0 ;  ½,½,½,  

a n d  6 F in  g-(x, ½--x, ¼); + ( ½ - - x ,  ¼, x) ,  

+(¼,  x, ½--x), w i t h  x = - - 0 . 1 8 3 + 0 . 0 1 1 .  

T i F  3 is the re fo re  i sos t ruc tu ra l  w i t h  V F  a r e p o r t e d  b y  J a c k  
& G u t m a n n  (1951). E a c h  t i t a n i u m  a t o m  occupies  t h e  
c e n t e r  of a s l ight ly  d i s t o r t ed  o c t a h e d r o n  f o r m e d  b y  six 
f luor ine  a toms ,  w i t h  T i -6  F = 1.97:k0-02 A. T h e  fluo- 
r ine  a t o m s  lie in  p lanes  n o r m a l  to  t h e  [111] d i rec t ion  

a n d  a n  o c t a h e d r o n  is f o r m e d  f rom t h r e e  f luor ines  in each  
p lane  on e i the r  side of a t i t a n i u m  a t o m .  T h e  n o r m a l  
d i s t ance  b e t w e e n  a t i t a n i u m  a t o m  a n d  a f luor ine  p lane  is 
1.13 A. T h e  f luor ine- to- f luor ine  d i s tances  w i t h i n  t h e  
o c t a h e d r a  a re  2-78+0.02 a n d  2.79:k0.02 A. 

T h e  X - r a y  d a t a  a re  p r e s e n t e d  in Table  1. Ref lec t ions  
e x t e n d i n g  to  sin 9 0 = 0.93 a re  obse rved  on the  f i lm. 
H o w e v e r ,  m a x i m a  su i tab le  for  i n t e n s i t y  purposes  r ange  
u p  to  sin ~ 0 = 0.40 only .  

Tab le  1. Observed and calculated data 

hk~ (sins 0)o (sins 0)c I~ ~ 
110 0.03934 0.03959 110 154 
211 ~ 0.07840 0.07808 46 45 
101 j 0.07933 0.08028 32 34 
210 0.1090 0.1091 40 49 
222 

\ 

} 0.1154 10 7 
200 0.1196 0.1199 
220 0.1582 0.1584 81 75 
201 ~ 0.1909 0.1905 22 23 
321 / 0.1956 0.1957 68 66 
211 0.1992 0.2001 50 54 
332 0.2330 0.2320 21 20 
3 1 0  } 0 . 2 3 8 4  
21i 0.2398 0.2408 37 33 
320 0-2674 0.2675 14 16 
422 0"3124 0.3123 35 39 
220 0.3213 0.3211 25 29 
432 - -  0"3400 * - -  
421 - -  0.3445 * 
433 0"3475 0.3475 * 
311 ~ 0 . 3 5 0 0  * - -  
2 1 2  - -  0 . 3 5 1 1  * - -  
330 ~ 0.3562 * 
411 S 0.3572 0-3562 * - -  
B01 0"~fi02 9"3607 * - -  
431 0'3931 0"3926 20 21 
321 0"3978 0"3991 14 15 

* l~ot resolved in intensity. 

* Work  performed under the auspices of the U.S. Atomic 
Energy  Commission. 

The  a u t h o r  wishes  to  t h a n k  Mr  H .  Selig for  t h e  T i F  s 
p r e p a r a t i o n s  a n d  Miss E .  Geber t  for  c o m p u t a t i o n a l  a id .  
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