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The paper by Cetlin & Abrahams (1963) describing the  
P E X R A D  programs assumes tha t  in the  absence of 
systematic errors, only statistical counting errors are 
present  in the F ~ values obtained from the measured 
intensities. This will only certainly be true if absorption 
errors are negligible, i.e. if/~R and (~(R)/R for the spherical 
crystals employed are small enough. Typical max imum 
values are 0.1 for /~R and 2.5% for (~(R)/R (Jeffery & 
Rose, 1964). For such crystals the  procedure employed 
will be adequate,  a l though the test  for the presence of 
other errors by calculating V(F 2) for symmetry-re la ted  
reflexions is of doubtful  val idi ty  in the case of mono- 
clinic symmet ry  (only 2 symmetry-re la ted  reflexions) 
and completely indeterminate  in the case of triclinic 
symmetry .  This has, in fact, now been found in practice 
(Abrahams, 1964a) and the large and improbable varia- 
tion in V(F ~) which can arise wi th  monoclinic crystals 
is i l lustrated by Table 1 of that  paper. 

For those crystals where absorption errors are not  
negligible (a large class for Cu K~ radiation and including 
most  inorganic crystals even with Mo Kc¢ radiation),  
Abrahams (1964a) assumes tha t  errors arising from varia- 
t ions in effective radii (r) from the mean radius (~) for 
an imperfect sphere, are ' systematic  and anisotropic'.  
That  such variations can be part ly anisotropic (owing, 
for instance, to a tendency  towards an ellipsoidal shape) 
is certainly true, but  in the  crystals invest igated by 
Jeffery & Rose (1964) no such tendency could be directly 
de tec ted  and the agreement  between experimental  and 
theoretical results based on the assumption of random 
variat ion in r leaves little room for such anisotropic 
effects. According to Abrahams (1964b) tile variations in r 
which he and his co-workers found have always been 
related to the crystal structure and in this case the varia- 
tions would, of course, be just if iably regarded as syste- 
matic. But  in this case such variations may  not be fully 
revealed, if at  all, by V(_P~). Take the case of an imperfect 
sphere which is an ellipsoid of revolut ion about  c for a 
tetragonal  crystal. This would, in fact, be the most likely 
relation to the  structure in such a case. For rotat ion about  
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c all symmetry-re la ted  reflexions would have identical 
relations to the  ellipsoid and there would be no differ- 
ences between them arising from the shape of the crystal. 
Nevertheless,  in general, r would be different from P and 
a systematic error would occur in p2 which would not  
show up in V(/~2) at all. For  rotat ion about  a only a 
small part  of the error would show up. I t  is therefore 
very desirable to be able to produce imperfect spheres 
wi th  random rather  than  systematic variat ions in r. 
In  such eases for or thorhombic and higher symmet ry  
V(/TM) should be used in place of ~2(/~2) for forming 
weights, and the  variance ratio recorded as a check on 
consistency. In  the  case of monoelinie and trielinie 
symmet ry  V'(F 2) should be es t imated from a(R), ttR 
and 0 (Jeffery & Rose, 1964). 

These al ternat ive procedures can be built  into one 
program and the procedure required and the  necessary 
data  for calculating V'(.F 2) fed in beforehand. This 
procedure will deal with random errors of shape, counting 
statistics and instabil i ty of the  X-ray source and record- 
ing system and to some extent  with systematic shape 
errors. There are a number  of strictly systematic errors 
(Abrahams, 1964a) of which errors in # and ~ will nor- 
mally be the most  important .  While it is very desirable 
to have an est imate of such errors it would seem bet ter  
to keep them separate from the random errors beeauso 
their  effect on the accuracy of the final structure deter- 
minat ion is almost certainly different. 

The author  is grateful to S. C. Abrahams for allowing 
him to see his 1964 paper in manuscript .  
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La structure cristalline de l 'a luminate tricalcique hy- 
drat6 3CaO.A1203.6HeO a d~jk ~t6 ~tudi~e en 1941 par 
Flint,  MacMurdie & Wells (1941). Leur ~tude a ~t6 faite 
par analogie avec la grossularite au moyen de la m6thode 
des poudres. :De plus, une communicat ion concernant la 
d6terminat ion dans l 'a luminate hydrat6, de la position 

des atomes d 'hydrog6ne par diffraction neut ronique  et 
r6sonanee magn6tique nucl6aire, a 6t6 pr6sent6e par 
Cohen-Addad, Ducros, Durif-Varambon, Ber tau t  & 
Delapalme (1963) au Vie  Congr~s In terna t ional  de  
Cristallographie. 

I)ans le pr6.sent travail, nous nous sommes propos~ de 
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t e s t e r  la v a l i d i t d  de  la s t r u c t u r e  t r o u v d e  p a r  F l i n t  et al. 
e t  d ' a f f i n e r  les c o o r d o n n d e s  a t o m i q u e s .  

L ' a h ,  m l n a t e  t r i ca l c ique  h y d r a t d  cr is ta l l i se  d a n s  le 
s y s t 6 m e  c u b i q u e .  L e  p a r a m g t r e  de  la mai l l e ,  o b t e n u  
apr~s  a f f i n e m e n t  p a r  u n e  m 6 t h o d e  de  m o i n d r e s  carr6s 
( G r a n d j e a n ,  W e n d l i n g ,  S t rosse r  & Weiss ,  1964) es t  
a = 1 2 , 5 7 3 + _ 0 , 0 0 5  /k. Le  g r o u p e  de  r e c o u v r e m e n t  es t  
Ia3d. Les  c r i s t a u x  o b t e n u s  j u s q u ' i c i  & a n t  t r o p  pe t i t s ,  
n o u s  a v o n s  d g a l e m e n t  eu  r ecours  ~ la t e c h n i q u e  des  
p o u d r e s .  Les  i n t ens i t d s  d i f f rac t6es  o n t  dt6 m e s u r d e s  
l ' a ide  d ' t m  d i f f r a c t o m ~ t r e  ~ c o m p t e u r  p r o p o r t i o n n e l .  
Grhce  a u x  p r d c a u t i o n s  pr ises  e t ~  la r d p d t i t i o n  des  
m e s u r e s ,  l ' e r r eu r  r e l a t i ve  p robab l e ,  a u  scull  de  1% est  
de  0,010 sur  la ra ie  la p lus  for te ,  d ' i n t e n s i t d  100, e t  de  
0,075 su r  les ra ies  d ' i n t e n s i t d  10. Ces in tens i tds  m e s u r d e s  
o a t  dtd corr igdes  des  f a c t e u r s  de  L o r e n t z ,  p o l a r i s a t i o n  
e t  mu l t i p l i c i t d .  

D a n s  u n  p r e m i e r  s t ade ,  n o u s  a v o n s  t e s td  la s t r u c t u r e  
p roposde  p a r  F l i n t ,  M a c M u r d i e  & Wells .  P a r  co r rd la t ion  
e n t r e  les f a c t e u r s  de  s t r u c t u r e  observds  e t  calculds,  
le f a c t e u r  de  qua l i td  R a dtd t r o u v d  dgal k R = 0 , 1 9 0 ,  
avec  u n  f a c t e u r  de  D e b y e  m o y e n  de  B = 1,14 A s. Les  
f a e t e u r s  de  d i f fus ion  a t o m i q u e s  o n t  dtd calculds s u i v a n t  
la f o r m u l a t i o n  de  V a n d ,  E i l a n d  & P e p i n s k y  mod i f i de  
p a r  F o r s y t h  & Wel ls  (1959) en  u t i l i s a n t  les c o n s t a n t e s  
de  Moore  (1963). L a  v a l e u r  R = 0 , 1 9  m o n t r e  que  les 
d o n n d e s  de  F l i n t ,  MacMurd i e  & Wells  son t  accep tab le s ,  
m a i s  p e u v e n t  &re  amdl iordes .  

N o u s  a v o n s  donc ,  d a n s  u n  s e c o n d  s tade ,  prdcisd ces 
donn6cs  p a r  u n  a f f i n c m c n t  sc ion la m 6 t h o d c  des  m o i n d r c s  
carr6s  avec  t m  f a c t e u r  de  t e m p 6 r a t u r e  i so t rope  p o u r  
c h a q u e  a t o m e .  Les  calculs  o n t  6t6 ef fec tu6s  sur  u n  
o r d i n a t e u r  B U L L . F . E . T .  (Grand j ean ,  W e n d l i n g ,  S t rosse r  
& Weiss ,  1964). C inq  i t6 ra t ions  success ives  o n t  c o n d u i t  
tune v a l e u r  de  R = 0,058. Le  T a b l e a u  1 d o n n e  les nouve l l e s  
e o o r d o n n 6 e s  a t o m i q u e s  a ins i  que  les va l eu r s  des  f a c t e u r s  
de  D e b y e  c o r r e s p o n d a n t s .  

T a b l e a u  1. Positions atomiques et facteurs de Debye 
correspondants 

x y. z B 
A1 en 16(a) 0 0 0 1,15 A ~ 
Ca  en 24(c) 0,125 0 0,250 1,165 
O en 96(h) 0,030 0,052 0,640 4,55 

T a b l e a u  2. 

AI-O 

Ca-O 

0 - 0  

Ca-A1 

Facteurs de structure observd~ Fo et calculd8 Fc 

2 1 1 
2 2 0  
3 2 1  
4 0 0  
4 2 0  
3 3 2  
4 2 2  
4 3 1  
5 2 1  
4 4 0  
6 2 0  
4 4 4  
5 4 3  
6 4 0  
6 4 2  
8 0 0  
7 4 1  
8 2 O  
6 5 3  
8 4 O  
8 4 2  
6 6 4  
8 4 4  

1 0 4 2  
9 6 5  

1 2 2 0  
1 2 6 2  
8 8 8  

1 2 8 0  

F~ 
- -  124 50 
+ 131 02 
+ 97 84 
+ 276 48 
-- 200.33 
-- 64.67 
+ 87 63 
+ 111 36 
--211,39 
- -  92 04 
+ 94 88 
--214,16 
-- 46,34 
+257,19 
+228,68 
+ 340,11 
+ 30,97 
+ 51,67 
- -  47 27 
+207  11 
- -  107 29 
+ I69 63 
+ 7197 
+ 154 27 
+ 6013 
- -  I 0 1 , 6 6  

+ 98 46 
+ 187 51 
+ 94 74 

Fo 
118,80 
124,14 

97 29 
266 67 
201 78 

54 53 
100 51 
104 47 
207 72 

96 44 
100 2O 
222 01 

47 93 
252 96 
225 38 
33918 

54 87 
81 91 
63 84 

198 69 
99 31 

165 71 
81 33 

149 56 
73 65 

l l 5  43 
9O 95 

19614 
96 82 

T a b l e a u  3. Distances interatomiques 

6 liaisons 6gales h : 1,920 ~- 0,008 A 

4 liaisons ~gales h: 2,474 T 0-008 
4 liaisons 8gales ~: 2,522 ~ 0.008 

Dans l 'octa~dre : 
6 liaisons 6gales/~ : 2,624 -T- 0.015 
6 liaisons 6gales ~- 2,805-T-0.015 

Dans le cube: 
"| ~ 4 liaisons ~gales/~: 2,624-T-0.015 

/ 4 liaisons 6gales ~: 3,083-T-0-015 
2 liaisons 6gales ~: 3,009-T-0.015 
2 liaisons 6gales ~ : 3,053 -T- 0.015 

Distance 6gale ~: 3,514 

Le  T a b l e a u  2 d o n n e  la l is te  des  f ac t eu r s  d e  s t r u c t u r e  
observds .  L a  d 6 v i a t i o n  s t a n d a r d  sur  les coo rdonn~es  de  
l ' oxyg6ne  es t  de  _+ 0,0045 A. 

L a  s t r u c t u r e  p e u t  &re  ddcr i t e  c o m m e  u ~  a s s e m b l a g e  
t r i d i m e n s i o r m e l  d ' i ons  [AI(OH)6] 3- relids e n t r e  eux  p a r  
des  ions  Ca ~+. Les  ca t i ons  A13+ s o n t  e n t o u r d s  oc t add r ique -  
m e n t  p a r  des  ions  O H - .  L ' o c t a ~ d r e  est  c e p e n d a n t  
l~g~rement  d~form~ p a r  la  p r & e n c e  de  six l ia isons  
h y d r o g 6 n e  fo r tes  (2,624 /~) e t  s ix l ia isons  p lus  fa ibles  
(2,805 A).  Les  ions  Ca ~+ s o n t  e n t o u r d s  p a r  8 ions  O i -  
a p p a r t e n a n t  t o u s  ~ des  oc ta~dres .  Le  po ly~dre  de  coor-  
d i n a t i o n  es t  d a n s  ce cas u n  cube  ddformd.  Cubes  e t  
oc ta~dres  o n t  tree a r6 te  c o m m u n e .  Les  d i s t a n c e s  in te r -  
a t o m i q u e s  f i g u r e n t  a u  T a b l e a u  3. 
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