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a lat t ice spacing of about  7.07 A. However,  close ex- 
amina t ion  always showed the presence of two weak 
layer  lines posit ioned in such a way  between each pair  
of s t rong lines t h a t  the  pa t t e rn  could only be indexed 
b y  designat ing the strong layers k = 7 n  and the weak 
layers k = 7 n _  2. Thus the observed layer  lines follow 
the  numerical  sequence k =0,  2, 5, 7, 9, 12, 14 . . . . .  and 
the  t rue  repeat  distance along the b axis is seven t imes 
7.07 A, i.e. ~-~ 49-5 A. This same effect was seen in 
Weissenberg photographs  obtained from crystals ro ta ted 
about  the  a axis, and was especially noticeable a t  h igh 
angles on upper  level photographs.  However,  only two 
reflections from the weak k = 7n + 2 layers appeared in 
powder pat terns ,  these being the 052 and 223 reflections. 

The significance of these unusual  diffraction effects 
is no t  ye t  completely understood.  Similar effects have 
been reported for various plagioclase felspars by  Chao 
& Taylor  (1940) and  Cole, S6rum & Taylor  (1951), 
and have  been a t t r ibu ted  to layer ing in the crystal  
s tructure.  Thus i t  is believed t h a t  the s t ructure  of 
Eu~Si04 m a y  be layered along the b axis, wi th  the 
layering, and hence the t rue b parameter ,  repeat ing every 
seven layers. Such a s t ructure would contain 4 formula 
uni ts  of Eu~SiO4 in each pseudo-cell layer, and 28 uni ts  
in the  complete un i t  cell. This leads to a theoretical  
densi ty  of 6.77 g.cm -a, in very  good agreement  wi th  
the value of 6.74 g.cm -3 measured from single crystals.  

Petrographic  analyses of the  orange-yellow crystals  

showed Eu2SiO 4 to be biaxial  positive, hav ing  an  optic 
angle 2 V = 2 5  ° and refractive indices N x = l - 8 9  and 
N z = l ' 9 2 .  Ny is approx imate ly  1.90. 

This paper  originated from work sponsored by  the  
Fuels and Materials Development  Branch,  U.S. Atomic 
Energy  Commission, under  Contract  AT(40-1)-2847. 
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Evans  (1952) determined the corrections for absorpt ion 
for pr ismatic  crystals dividing the cross section into 
t r iangular  and  paral lelogram-shaped areas within which 
can be in tegrated the original equat ion:  

I Vexp ( -- #t) d V 
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V 

Noth ing  has been said for the special case when the 
angle between the X- ray  beam and  a crystal  face is 
equal to 0 (Bragg angle). 
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Fig. 1. Case (1) full line; case (2) dashed line; 
case (3) dotted line. 

When  such a relat ion is established between the X - r a y  
beam and the crystal  face, and the cross section of the 
crystal  is rectangular  (Fig. 1), then  there are three 
possible solutions for the original integral  according to:  
(1) cot O>a/b; (2) cot O>a/2b; (3) cot O<a/2b. 

(1) When  cot 0 > a/b, 

1 +/~A + [  - 1 -2 /xA + (2AB -~A~)# 2] exp ( - /xA)  
T = 2#2A B 

(2) When  cot 0 > a/2b, 

1 + # A  A- [3 +2#A -4#B + ½#2(2B - A )  2] 
T = x e x p  ( - ~ u A ) - 4  exp (-~uB) 

2#2AB 

(3) When  co~ 0 < a/2b, 

(3 - /~A + 2/xB) exp ( - 2 # B )  + 1 - 4 e x p  ( - # B )  +/xA 
T = 2#~A B 

where A =a/cos  0 and B =b/sin O. 
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