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I t  h a s  b e e n  p o i n t e d  o u t  b y  Gi in the r ,  A n d e r s o n  & Per -  
l i tz  (1950), a n d  b y  G t i n t h e r  & Pe r l i t z  (1952) t h a t  in  
p h o s p h o r s  of t h e  a l u m i n i u m  o x i d e - c a l c i u m  f luor ide  t y p e  
a c t i v a t e d  w i t h  m a n g a n e s e  a n d  b a k e d  in  a i r  a t  t e m p e r a -  
t u r e s  b e t w e e n  1300 a n d  1450 ° C., t h e  b e a r e r  of  l u m i n e s -  
cence  is a n  i n t e r m e d i a t e  p h a s e  close t o  t h e  c o m p o s i t i o n  
C a F ~ . 5 A l s 0  3. As  i t  was  imposs ib l e  to  o b t a i n  s ingle  
c rys t a l s  of t h i s  p h a s e ,  p o w d e r  p h o t o g r a p h s  t a k e n  w i t h  
Cr K r a d i a t i o n  in  D e b y e - S c h e r r e r  c a m e r a s  of  57.3 r a m .  
d i a m e t e r  we re  u s e d  to  d e d u c e  i ts  c r y s t a l  s t r u c t u r e .  

I t  was  n o t i c e d  t h a t  t h e  d i f f r ac t i on  p a t t e r n  of  th i s  p h a s e  
w a s  r a t h e r  s imi la r  t o  t h o s e  of  P b O . 6 F e ~ O 3  a n d  of  
3 C a 0 . 1 6 A 1 ~ 0 3  a n d  3 S r O .  16A1~O3 i n v e s t i g a t e d  b y  Adel-  
skS ld  (1938) a n d  b y  L a g e r q v i s t ,  W a l l m a r k  & W e s t -  
g r e n  (1937) r e s p e c t i v e l y .  Th i s  is b r o u g h t  o u t  b y  com-  
p a r i n g  s e q u e n c e s  for  s t r o n g  a n d  m e d i u m  re f lex ions  in  
t h e  d i f f r ac t i on  p a t t e r n s  of  P b 0 . 6 F e g O 3 ,  3 S r O .  16A1~O a, 
a n d  C a F  s. 5A1903, as  l i s t ed  in  T a b l e  1. T h e  f i r s t  c o l u m n  

Tab l e  1. Sequences of strong and medium reflexions 

Mcl PbO.  6FegO a 3SrO.  16Al~O a CaFs. 5A190 a 

110 0.223 - -  0.223 
107 0.253 0.250 0.249 
114 0-280 0-280 0.281 
203 0.328 - -  - -  
204 - -  ~ 0.358 - -  

0,0,10 - -  j 
2 0 5  0.386 0.388 0-385 
206 0.426 0.428 0.424 
217 0.694 ~ 0.694 

0,0,14 __ ) 0.700 __ 

304 0.723 ~ 0-730 - -  
2,0,11 0.733 J 0-730 

220 0.886 0.894 0"891 
1,0,16 ~ 1.000 - -  - -  
2,0,14 J 1.000 1.000 

317 - -  1.145 1.139 
- -  - -  - -  1.275 

of  t h e  t a b l e  c o n t a i n s  ind ices  of  r e f l ex ions  l i s t ed  b y  Adel -  
sk61d a n d / o r  b y  L a g e r q v i s t  et al. ; t h e  s e c o n d  a n d  t h i r d  
c o l u m n s  c o n t a i n  s e q u e n c e s  f o r m e d  b y  sin s 0 v a l u e s  of  
s t r o n g  a n d  m e d i u m  re f l ex ions  in  t h e  p a t t e r n s  of  
P b O . 6 F e 9 0 3  a n d  3 S r 0 . 1 6 A l s O  3, r e s p e c t i v e l y ,  on  t h e  
bas is  of  s in s 01,0,16+2,0,14 a n d  s in  ~ 0s,0,14 r e s p e c t i v e l y  e q u a l  
to  1 ; t h e  l as t  c o l u m n  c o n t a i n s  t h e  c o r r e s p o n d i n g  s e q u e n c e  
in  t h e  p a t t e r n  of  CaF~.5A1903.  

C o m p a r i n g  t h e  l as t  s e q u e n c e  w i t h  t h e  t w o  p r e v i o u s  
ones ,  all l i s t ed  r e f l ex ions  of  CaFg .  5AI~0a e x c e p t  t h e  l as t  
we re  i n d e x e d  in  a c c o r d a n c e  w i t h  t h e  f i r s t  c o l u m n .  W i t h  
these  i n d e x e d  re f l ex ions  to  s t a r t  w i t h ,  all  t h e  61 re f l ex ions  
o b s e r v e d  in t h e  d i f f r a c t i o n  p a t t e r n  of  C a F s . 5 A l s O  a, 
e x c e p t  t h r e e  o u t e r m o s t  w e a k  ones ,  c o u l d  be  a c c o u n t e d  
for  on  t h e  bas is  of t h e  h e x a g o n a l  q u a d r a t i c  f o r m  
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s in s 0 ---- 0.04280[~(h s Jr k ~ +h/c) + 0.06454/s] 

for  t h e  a - re f lex ions ,  i.e. b y  a h e x a g o n a l  l a t t i c e  w i t h  

a---- 5 - 5 2 9 A  a n d  c---- 2 1 . 7 9 / ~ .  

T h e  47 o b s e r v e d  a - re f lex ions ,  t h e i r  r e l a t i v e  i n t ens i t i e s  
e s t i m a t e d  b y  v i sua l  i n s p e c t i o n ,  a n d  c o r r e s p o n d i n g  in te r -  
p l a n a r  d i s t a n c e s  a re  s u m m a r i z e d  in T a b l e  2. 

T a b l e  2. Interplanar distances, estimated intensities, 
and indices of reflexions for CaF~.  5AlsO a. 

d (A) z/I~ hkZ 

5-451 20 004 
4-723 30 101 
4"358 40 005 
4.023 40 103 
3.620 35 104 
3.232 30 105 
3.104 30 007 
2.766 60 110 
2.714 50 008 
2.616 80 107 
2.458 80 114 
2.387 20 201 
2-372 30 108 
2.328 40 115 
2.278 50 203 
2-199 50 116 
2 " 1 9 3 } 2 0 { 2 0 4  
2.174 0,0,10 
2.104 80 205 
2.002 70 206 
1.899 30 207 
1.820 20 119 
1-800 30 208 
1.718 40 214 
1-701 40 209 

d (•) 1/11 hkl 

1.672 } { 2 1 5  
1.672 50 0,0,13 
1.610 40 2,0,10 
1.591 40 301 
1.568 70 217 
1.526 90 2,0,11 
1.507 40 218 
1.460 20 306 
1.446 40 2,0,12 
1.429 30 1,1,13 
1.382 100 220 
1.372 30 2,0,13 
1-339 20 224 
1.303 70 2,0,14 
1.280 30 2,1,12 
1.247 10 316 
1.236 l0  1,0,17 
1-231 40 228 
1.221 60 317 
1-193 40 318 
1.181 50 403 
1-172 40 1,0,18 
1.168 10 404 
1.154 60 3,0,13 

T h e  L a u e  s y m m e t r y  of  P b O .  6F%O3 a n d  3 S rO.  16AlsO a 
is D6h-6/mmm. A s s u m i n g  t h e  s a m e  s y m m e t r y  for  
C a F  s. 5Al~O a, i t s  space  g r o u p  w o u l d  be  D~h-C6/mmm or 
D~h-C6/mcm, as, of  r e f l ex ions  hhl even ,  t h o s e  for  I o d d  
a re  p r e s e n t ,  n a m e l y  115, 119 a n d  1,1,13. 
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