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G. e s t e r  & D. P. Riley (1952) give an expression for the  
ampl i tude  of scattering F in the  equatorial  plane by a 
cylindrically symmetr ical  system 

F = l°%G(r)J° (kr) dr 

S:rG(r) dr 

Here F is normalised to be un i ty  at zero scattering 
angle and  k = (4~/2) sin 0 where 2 is the wavelength  of 
the incident  radiat ion and  20 is the  scattering angle. 
G(r)da is the  probabil i ty  tha t  scattering material  lies in 
the  e lement  of area da at distance r from the centre of 
the equatorial  section. 

When  m~r 
G ( r )  = c o s ~ - ~  r < R 

= 0  r > R  

the structure is said to be radially periodic. In  this case 
2m is the number  of 'corrugations'  in the  distr ibution 
of scattering mater ial  across a d iameter  2 / / o f  the  equa- 
torial section. If we define a new parameter  p ---- kR/(2m~), 
we can write 

,2rn~ 

I x ( l + c o s  x)Jo(px)dx 
o F ( p )  = 

o x ( l + c o s x ) d x  

July 1958) 

We discuss the evaluat ion of F when 2m is an odd 
integer, which is the  case when there is a whole 
mmaber of corrugations across a diameter,  e s t e r  & Riley 
(1952) state tha t  F can be reduced to 'a complicated 
algebraic expression involving k, 2m~/R, Jo (kR), J1 (kR)', 
and from this expression appear to have inferred a 
maximum of F 2 at p = I. The author has been unable to 
find such an expression; and to calculate F for 
0 < p < c~ three series expansions have been derived, 
each suitable for calculation on a limited range. Further 
it can be shown that a maximum of F ~ occurs near, 
but not at, p = I. For 2m = 7 this maximum is at 
p = 1.038, and the value there of F 2 exceeds that at 

p =  1 by 38%. 
We list these three series below, giving a rough guide 

to their  appropriate  ranges and the  number  of terms 
needed to obtain N 1% accuracy. 

A. A series expansion of F(p),  centred on p =- 1 and  
convergent  for all values of p. For 1% accuracy no 
more than  10 terms are needed in the  range 
1--1/(2m) < p < 1+ l / (2m)  

F 2 
1-- ,,~,o/j n=0 n! 2 n + 3  

B. A series expansion of F(p),  centred on p----0 and 
convergent  for p < 1. For  1% accuracy we can 
neglect te rms of order p and  higher, in the  range 
0 < p < 1/(2m). 
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2, -- 2 1--  
1 _p3 

~Jl(2m~p) l [ 
X ( 2m~p (2mu) 3 l+J°(2m~p) 

+ (P)~{2(l +Jo(2m:~p))--2Jg(2m~p) } . . .  

-t- ~nCn(1 -t- Jo (2m~p)) --2~nCn-zJ3 ( 2 m ~ p ) . . .  

+ (-)nJ3,(2m~p)}]} 

C. An expansion asymptot ic  to 2, for large values of 
p ( t - - p D .  

We give the  leading terms of this expansion, these 
being sufficient to calculate 2' to N 1% accuracy in 
the ranges 1/(2m) < p < 1 -- 1/(2m) ; 1 + 1/(2m) < p < 

, = - -  
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Fig. 1. Plot of scattering intensity against 
p = kR/(2m~) for 2m ---- 7. 

l - p  ~ (m--~J / ~ (2m,~/3 (l-p~)-½, p < 1 
I. 

"[ 

Li~-~-p g---~ - 5 . , ~ ~  ~)-~ j /  
In  an in terpreta t ion of the scattering pa t te rn  of 

kerat in,  R.D.B. Fraser & T. McRae (Private communi-  
cation) evaluated 2,3 for 2m = 7 and  p in the  range 
0.15 < p < 1-13, using the  series A and C. The graph 
of 2,3 in this  range is shown in Fig. 1. 
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Crystals of the green monoclinic hexahydra te  of nickel 
sulphate, which is unstable at room temperature ,  were 
obta ined by the  slow evaporat ion of a cold mixture  of 
solutions of disodium adenosine t r iphosphate  and nickel 
sulphate whilst t rying to crystallize a heavy a tom salt of 
the  nucleotide. The unit-cell dimensions of two different 
crystals, de termined from rotat ion and Weissenberg 
photographs,  are given in Table 1. 

Table 1. Unit-cell dimensions 
Crystal 1 Crystal 2 

a ( i )  9.84 11.58 
b (A) 7.17 6.09 
c (A) 24.0 23.9 

(o) 97.5 94.0 

The axial ratios of crystal 1 (1.372: 1:3.347) agree wi th  
those quoted by Groth when the c axis of his crystal is 
doubled (1.3723:1:3.3526, fl ---- 98 ° 15'). Crystal 1 is also 
isomorphous wi th  the modificat ion of MgSO4.6 H30 
studied by Ide  (1938), (a = 10.04, b ---- 7.15, c ---- 22.34/k, 
fl ---- 98 ° 34', space group given as C2/c). 

The measured densi ty  2.04- 0.1 g.cm. -8 corresponds to 
the more accurate value 2-036 quoted in Groth;  the  
calculated value for 8 molecules per uni t  cell is 2.07 for 
both  crystals 1 and 2. 

For  both  crystals reflexions hkl are absent when h-i-k is 
odd, but  there are no other systematic lattice absences; 
the  space group may  thus be ei ther  C2/m, Cm or C2. 

For crystal 1, the  absence of peaks along the  line z ---- 0 
in the Okl sharpened Pat terson project ion precludes a 
mirror plane perpendicular  to b, but  the  presence of peaks 
along y -- 0 indicates a two-fold axis parallel to b; the  
space group is probably C2. Al though there is no glide- 
plane perpendicular  to the diad axis, the  00l reflexions 
wi th  I odd are absent,  suggesting tha t  the  z coordinates 
of at  least the  nickel atoms are in accordance wi th  the  
space group C2/c. 

No further  work on this compound is contemplated.  
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