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In  a number  of previous publicat ions various authors  
(Lonsdale & Smith,  1941; Banerjee,  Sen & Khan ,  1945; 
Sen, 1947) have reported the results of the s tudy  of the 
posit ions of the extra  spots and streaks of benzil, bu t  the 
shapes and  forms of the scat ter ing domains around the 
reciprocal-latt ice points  of this  crystal  are not  known. 
In  this  communicat ion the forms of the equi-scat tering 
surfaces around the reciprocal-lattice points  of benzil 
de termined by  the photographic  method are reported.  

A small crystal  of benzil was mounted  on the axis of 
a cylindrical  camera wi th  the [00.1] axis vert ical  and 
coinciding wi th  the axis of the camera. Unfi l tered X-rays  
from a Nor th  American Phil ips X- r ay  diffraction uni t  
was incident  on the crystal  normal  to the axis of the 
camera.  S ta t ionary-crys ta l  photographs  were then  t aken  
wi th  the X- r ay  beam making  various angles wi th  the 
[10.0] axis. In  these photographs  a number  of a luminium 
powder diffraction lines, arising from diffraction of X-rays  
by  a small amount  of a luminium powder dusted on the 
crystal ,  were also recorded. The dis t r ibut ion of in tens i ty  
in the ex t ra  reflexions was measured wi th  the help of a 
Moll recording microphotometer .  The spots were scanned 
along lines parallel to the equatorial  line at  different 
heights.  In  the same t raversal  two a luminium powder 
diffraction lines were also t raversed along wi th  the spots. 
F rom the  photometr ic  records the var ia t ion of the 
in tens i ty  (arbi t rary  scale) wi th  the horizontal  component  
of the angle of diffraction was determined for the various 
ex t ra  spots and streaks observed in the photographs.  
The tota l  in tens i ty  of the incident  beam was not  exact ly  
the same for all photographs.  The intensi t ies  of the ex t ra  
reflexions measured from the different photographs  were, 
therefore, brought  to the same scale wi th  the help of the 
rat ios of the observed peak intensit ies of a par t icular  
a lumin ium powder diffraction line. Thus the var ia t ion 
of the relative intensit ies in the ext ra  reflexions wi th  ¢, 
the  horizontal  component  of the angle of diffraction, was 
computed.  Again, since the same scanning spot of l ight  
was used th roughout  for all photometr ic  measurements ,  
the  solid angle over which the observation was made 
differed for different vert ical  angular  coordinates. The 
relat ive intensit ies observed in the  ex t ra  reflexions a t  
different heights  above or below the equatorial  line were, 
therefore, corrected. F rom these curves giving the 
var ia t ion  wi th  ~ of the relat ive in tensi ty ,  the  relative 
intensi t ies  corrected for the general background and  the 
polarizat ion term, ½(l~-cos ~" ~), were obta ined for dif- 
ferent  directions of observations.  These values of the 
relat ive intensit ies were plot ted  a t  the  corresponding 
points  in the  reciprocal lat t ice and lines were drawn 
through p o i n t s  having  equal in tens i ty  values. The equi- 
scat ter ing surface thus  obtained around the (40.0) reci- 
procal-lat t ice point  normal  to the [00.1] axis is re- 

produced in Fig. 1 (a). The equi-scattering surface around 
(40.2) has  been found to be similar. The section of the 
equi-scattering surface around (40.0) wi th  the reciprocal- 
lat t ice plane containing the axis parallel to [00.1] and  
an axis normal  to [00.1] bu t  not  passing through the 
origin has been drawn in a similar manner .  This is shown 
in Fig. l(b). The equi-scattering lines (part icularly for the 
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Fig. 1. (a) Equi-scattering lines around (40.0) in the reciprocal- 
lattice plane perpendicular to [00.1]. a~* is the reciprocal- 
lattice axis coinciding with the reciprocal lattice vector. 
(b) Equi-scattering lines around (40.0) in the reciprocal- 
lattice plane parallel to the [00.1] axis and a reciprocal- 
lattice axis perpendicular to [00. l] but not passing through 
the origin, c* is the reciprocal-lattice axis parallel to [00.1] 

"and a* is the other reciprocal-lattice axis. 

s trong scat ter ing regions) in the reciprocal-latt ice plane 
normal  to [00.1] are more or less symmetr ica l  about  the 
reciprocal-latt ice vector and its normal,  whereas the 
equi-scat tering lines around (40.0) in the  reciprocal- 
lat t ice plane containing the reciprocal -lattice axis 
parallel to [00.1], as shown in Fig. l(b), are not  sym- 
metrical  about  either the axis parallel to [00.1] or about  
the plane perpendicular  to [00.1]. These features are 
qual i ta t ive ly  in agreement  (Sen, 1952) with  the thermal  
theories of diffuse scat ter ing (Born, 1943; Zachariasen, 
1944). 

My thanks  are due to Prof. K. Banerjee for constant  
help and guidance during the progress of the work. 
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