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taken  from recent issues of Acta Crystallographic, a, show 
wha t  confusion might  ensue from more compressed 
publication. 

(1) A crystal  of space group P2  z is said to approximate  
to space group P22121. The twofold screw axis present  
is parallel to c, and the appropriate symbol for the mono- 
clinic space group is thus  P l l 2 z .  [There is no suggestion 
in the paper t h a t  the c-unique monoclinic convention is 
adopted.] 

(2) :In two papers there is a discussion whether  a 
crystal  belongs to Pnma or Pna .  The al ternat ives t ha t  
main ta in  the orientat ion of the axes are Pnma and 
Pn2za. 

(3) The space group of a crystal  is given in the abstract  
as Pna ,  and in the body of the paper  as Pmnc or Pnc, the 
la t ter  being chosen on the basis of Pa t te rson  projections. 

Reference to the .table of observed reflexions shows, how- 
ever, t h a t  the  space group is correctly designated as 
P2zcn (or Pinch). This is a possible or ientat ion for Pna2z, 
bu t  not  for Pnc2, a quite different space group (Schoen- 
flies symbols C~ and  C~ respectively). 

I appeal, therefore, to authors  to be careful in their  
use of space-group symbols, and to referees to make sure 
t ha t  authors '  symbols are in accordance wi th  the 
orientat ion of the observed s y m m e t r y  elements. An 
explicit s ta tement  of the  sys temat ic  absences is well 
worth  the space i t  occupies. 

I feel sure t h a t  accuracy in the use of space-group 
symbols will be appreciated by  the whole body of crystal- 
lographers, and not  merely b y  the Edi tors  of S~ructure 
Reports, whose selfish interest  is m y  excuse for raising 
the mat ter .  
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Diffraction effects observed in diamond in the vicinity of  the collimated incident beam. By H. J. 
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T h e  presence of s trong absorption conics on divergent- 
beam photographs of d iamond (Lonsdale, 1947; Gren- 
ville-Wells, 1951) indicates t h a t  there should be a 
dlmlnut ion in the in tens i ty  of the t ransmi t ted  beam 
when the crystal  is in the Bragg position, an  effect which 
was demonstra ted by  early ionization spectrometer 
measurements  (Bragg, 1914). An a t t empt  to observe this  
photographical ly  wi th  Cu K~  radiation,  monochroma- 
tized by  reflexion from a calcite crystal ,  was made for 
the  111 reflexion from a diamond plate. 

The exper imental  technique involved set t ing the 
crystal  plate wi th  the (111) plane in question vertical,  
and taking a series of equal exposures of the t ransmi t ted  
beam on the same film for ro ta t ion of the crystal  through 
the Bragg position, the un i t  of ro ta t ion being 3 mln.  of 
arc. Using suitable exposures (about 10 sec. wi th  the 
experimental  a r rangement  used) a slight d iminut ion of 
in tens i ty  was observed. 

For  exposures about  twen ty  t imes as long, however, 
the effect shown in Fig. 2 was obtained. When  the Bragg 
reflexion flashed out, a satellite reflexion appeared a t  the  
side of the t ransmi t ted  beam on the side on which the 
Bragg reflexion occurred, and  this  was similar in shape 
to the Bragg reflexion apar t  from the fact t h a t  one side 
of the satellite overlapped the central  spot. (There is 
a small taft of white  radiat ion also to be seen on the other 
side of the central  spot. B y  re-or ientat ion of the crystal  
the satellite observed in the Bragg position can be 
obtained overlapping this  'whi te  rad ia t ion '  tai l  and ex- 
tending beyond it.) 

The most  probable explanat ion of the appearance of 
the satellite reflexion seems to be in terms of mult iple 
reflexion, as shown in Fig. 1. Such an  effect mus t  in fact  
occur, bu t  its in tens i ty  would presumably  be s t rongly 
dependent  on the shape, size and texture  of the crystal,  
and for the small crystals customari ly used in X- ray  
diffraction work, which are completely ba thed  in the 
incident  beam, the whole roflexion would lie wi thin  the 
incident  beam itself, and  could not  be separately de- 
tected. One might,  however, expect to find such an  
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effect for large, ra ther  monolithic crystals, par t icular ly  
when these are in the form of plates, so t ha t  there could 
be a considerable extension of the area available for this  
mult iple reflexion wi thout  a corresponding increase in 
thickness.  

Set of (111) planes 
Incident parallel to the surface 

hp~m ^c the diamond 
plate 

Br 
ref, 

Fig. 1. Explanation of satellite reflexion. 

In  the course of an  extended invest igat ion on diamond, 
m a n y  large crystals of suitable type  wore ex-mined,  and  
quite complex pa t te rns  were found in the immediate 
vicini ty  of the  undevia ted beam, using copper radiat ion.  
Fig. 3 shows such a pa t t e rn  from a polished diamond 
plate,  approximate ly  1.5 ram. thick and  about  5 ram. in 
diameter,  on a cylindrical Laue photograph (radius 
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Fig. 2. Diamond. Cu K~ radiation (monochromatized); [lI0] vertical. 
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Fig. 3. Diamond plate. Cu K~ radiation (Ni filterS; 
30 kV.; 15 mA.; 4½ hr.; [lI0] vertical. 

Fig. 4. Diamond No. 227. (Cu+Zn) radiation (unfiltered); 
40 kV. ; 10 mA.; 1 ] hr. 
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3.0 era.) using a 1-0 ram. collimator. Here the pa t t e rn  
is ra ther  irregular, and  does not  show very  obvious 
association of the central  beam pa t te rn  with strong Laue 
spots. This d iamond is one which shows the anomalous 
X-ray  reflexions (Lonsdale, 1942) very strongly, but  a 
central-beam pa t te rn  is also observed for diamonds 
which do not  do so. 

Fig. 4, however, which was obtained with a brown 
diamond from Premier Mine, South Africa (British 
Museum (Natural History);  1910, no. 227) shows a 
marked  correlation between the Laue pa t t e rn  and  the 
central .beam pat tern .  Presumably in this position the 
strong Laue spots really do correspond to the most  
s trongly reflecting planes. 

I t  should perhaps be ment ioned tha t  this pa t t e rn  is 
not  due in any  way to the beam-trap itself. For  precisely 
the same experimental  arrangement,  the  pa t t e rn  is quite 
different for different diamonds, and alters for the same 
diamond when ~he orientat ion is altered. I t  remains the 
same, however, for the same diamond in the same set t ing 
wi th  a different beam.t rap.  

For  the diamond plate used in Fig. 3, a slight improve- 
men t  in the clari ty of the  pa t t e rn  resulted when the 
radiat ion was filtered with nickel foil, which suggests 

t h a t  the  pa t t e rn  is due to the characteristic Cu K~  
radiation,  whereas on a Laue photograph multiple re- 
flexion would result  for any  wavelength actual ly pro- 
ducing a Laue spot (though of course filtering also reduces 
the continuous radia t ion to some extent) .  This question 
might  be cleared up by  taking comparat ive photographs 
with the crystal  in the Bragg position and a few degrees 
away from it, or by  using the same sett ing and different 
radiations.  Fur ther  experiments with monochromat ic  
radiat ion are also required, but  it  is not  possible for the 
author  to continue this work, and those prel iminary 
results are therefore placed on record. 

I am indebted to the Brit ish Museum (Natural  
History),  Mr B. W. Anderson and Mr P. Grodzinski for 
the loan of diamonds used in this investigation. I t  is a 
pleasure to t h a n k  Prof. Kath leen  Lonsdale, F.R.S.,  for 
the interest  she has t aken  in this work, and  for helpful 
discussions. 
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I n  the course of investigations of the na ture  of crystalline 
inclusions in d iamond (where it  is often difficult to obtain 
ro ta t ion  photographs of the inclusion orientated with 
a prominent  zone axis as ro ta t ion axis) an  a t t emp t  was 
made to interpret  ro ta t ion  photographs of a crystal  in 
a r andom orientat ion by  a method  analogous to the  
general solution of powder photographs from crystals of 
any  symmet ry  applied by  I re  (1949). 

The values of 1]dghk~ for all the reflecting planes in the 
crystal  can be obtained from random rota t ion  photo- 
graphs just  as they  can be found from a powder photo- 
graph. The refiexions can in general be indexed in terms 
of an  arb i t ra ry  uni t  cell defined by  the three planes of 
largest spacing. I f  these are unsuitable for some reason, 
such as t ha t  they  are all orders of the same reflexion, or 
t ha t  all thr~e planes lie in the same zone, then  combina- 
t ions involving the nex t  one or two planes will be 
necessary. The uni t  cell obtained in this way will not,  
however, necessarily exhibit  the symmet ry  of the Bravais 
latt ice of the crystal, and the problem is now to discover 
what  t ha t  symmet ry  really is. This can be done graphi- 
cally from the arb i t rary  cell, bu t  can also be done 
in terms of an  elegant reduction process devised by  
Delaunay (1933)--quite mechanical ly by  means of a 
te t rahedra l  diagram (a paper on this subject is in the 
course of preparation).  

I f  a single crystal  of the substance, and not  merely 
a powder, is available, a very powerful modification of 
this method can be employed by  making use of multi-  
plicities. When a ro ta t ion  photograph is t aken  of a single 
crystal  in a random orientation,  each spot will in general 

be produced by  reflexion from one side of one set of 
planes, and  thus the number  of spots on any  Debye ring 
of constant  0 will be equal to  (or less than)  the multi-  
pl ici ty of the  form of planes (hkl} producing them.  
Theoret ical ly i t  should be possible to obtain  the multi-  
plicities of various re flexions by  comparing the intensities 
on a ro ta t ion  photograph and on a powder photograph 
of the same crystal.  

The system, and  indeed the  Laue group, to which a 
crystal  belongs can be determined almost  by  inspection. 
On a ro ta t ion  photograph of the usual type,  recorded on 
a cylindrical film whose axis coincides with the axis of 
rotat ion,  any  plane (hkl) produces two spots above the  
equator,  while (hlcl) produces two spots below the  
equator.  Hence the multiplicit ies on one hal f  of the film 
(the division being t aken  in practice parallel to the  
ro ta t ion  axis) correspond to those convent ional ly  listed 
in tables. Accidental  coincidences of spacing can usually 
be detected by  differences of intensi ty  among the spots 
on a single Deb:y e ring, due allowance being made for the 
increase of in tensi ty  on moving away from the equator  
(Cox & Shaw, 1930). 

I f  there is no mult ipl ic i ty  greater t han  two, then the 
crystal  is triclinic. For  the monoclinic system there will 
only be multiplicit ies of two and four, whereas in the 
orthorhombic system, eight will appear,  and so on. I f  
the planes are then  arranged in groups of the same 
mult ipl ici ty,  relationships can be found much more easily 
than  when all the reflexions from the crystal  are con- 
sidered together.  

This method  has an  advantage  over the general powder 
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