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(LPTa))  has been calculated for several radiat ions  
( L M P T ,  Fig. 2) and  is used as prescribed in these 
earlier papers. 

The s imilar i ty  between the  angle factor  previously 
derived for the  in tegra ted  in tens i ty  formula  in the  
classical case (J  (2.31, 2.50)) (str ict ly monochromat ic  
X-rays) and  the  angle factor  for the  case discussed 
here (where there is a spectral  d is t r ibut ion  in the  
incident  beam) is manifes t  because the  ~3 factor  
appear ing in the in tegra ted  in tens i ty  formula is offset 
by  the  absorpt ion factor  (J  2.50), which to the  first 
order is propor t ional  t o / t  8. Thus the  in tegra ted  inten- 
s i ty  (J  2.50) is v i r tua l ly  independent  of wavelength.  
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In a recent communication by Ladell, Parrish & Taylor 
(1959), a correction was suggested to be applied to the 
centroids of powder-diffraction lines for the purpose of 
counteracting the shift from true Bragg position caused 
by the effect of the Lorentz and polarization factors. 
More recently with M. Mack (Ladell, Mack, Parrish & 
Taylor, 1959) the same authors have published values 
of this correction calculated for various radiations. 
A similar correction was earlier reported by Pike (1959) 
in a theoretical study of the role of the Lorentz factor. 
There is a small discrepancy between the results of Pike 
and those suggested by Ladell et al., and close inspection 
shows tha t  the corrections are based upon different 
angular factors at tr ibuted to the Lorentz factor. 

In restudying both papers to clarify the presumably 
divergent concepts of the Lorentz factor, an arithmetic 
error was discovered which has the effect of increasing the 
discrepancy. Although the discrepancy becomes smaller 
at  higher angles, an apparent difference in lattice para- 
meter of approximately one part  in 105 is manifest if one 
of the corrections is preferred to the other. 

In  Pike (1959) the second-order terms in eq. (39) are 
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in error by a factor of two; the correct expression should 
read 

v { - tan  0 3 + 2 cots 0 - : 6 _cos  0 _cos 20} 
= -  l + c o s  220 J . (1) 

The asymptotic expressions quoted in the abstract are 
not affected by this error. 

In Ladell, Parrish & Taylor (1959) and Ladell, Mack, 
Parrish & Taylor (1959) the suggested correction factor 
ALp accounts not only for the Lorentz, polarization, and 
trigonometric factor associated with the powder method 
but  also accounts for the effect of physical absorption, 
a wavelength-dependent factor (see Wilson, 1958). The 
theoretical basis for the suggested correction factor, Z]Lp, 
has been established in a later work (Ladell, 1961), but  
the role of absorption was not  recognized in the earlier 
papers. To draw attention to this previously unrecognized 
property, the correction factor z~ip has been renamed 
ALpu (Ladell, 1961). 

In  view of the foregoing it is now clear tha t  the diver- 
gent angular factors previously reported take into account 
different effects. When the diffraction of powders is 
considered apart  from absorption the angular factor is 

B(20) = t a n  0(1 +cos e 20) (2) 
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as g iven  b y  P i k e  (1959), eq.  (16). I f  t h e  a b s o r p t i o n  is 
i nc luded ,  t h e  a n g u l a r  f a c t o r  is g iven  b y  

1/J(O)--(1 + c o s  e 20)/(sin ~ 0 cos 0) (3) 

as in L a d e l l  (1961), eq.  (43), a n d  Lade l l ,  P a r r i s h  & T a y l o r  
(1957, 1959). 

T h e  m e t h o d s  of P i k e  (1959) c an  be  eas i ly  e x t e n d e d  to  
t a k e  i n t o  a c c o u n t  t h e  effect  of a b s o r p t i o n  (in a d d i t i o n  
to  t h e  L o r e n t z ,  p o l a r i z a t i o n  a n d  o t h e r  fac tors)  b y  sub-  
s t i t u t i n g  (3) for  B(20) in his  eq.  (38). One  o b t a i n s  

( V - V o ) u = - ~ t a n a  O 3 - 4 c o t  e 0 - 1 6  cos 20 c°s  e 0 
i ¥ c ~  

(4) 

(where  t h e  s u b s c r i p t  'U '  ha s  b e e n  u s e d  to  i n d i c a t e  t h a t  
t h e  a n g u l a r  c o r r e c t i o n  t e r m  n o w  also a c c o u n t s  for  absorp-  
t ion) .  

T h e  c o r r e c t i o n  t e r m  g iven  b y  (4) c a n  be  c o m p a r e d  
w i t h  t h a t  r e p o r t e d  b y  Lade l l ,  Mack ,  P a r r i s h  & T a y l o r  

(1959) b y  ca l cu l a t i ng  t h e  s p e c t r a l  va r i ance ,  I 7, a n d  m e a n  

w a v e l e n g t h ,  ;~, on  t he i r  spec t r a l  m o d e l  a n d  s u b s t i t u t i n g  
these  q u a n t i t i e s  in  (4). 

T a b l e  1. Comparison of correction terms 

ADnUALPU and (V--Vo)U for 
Cu Ka radiat ion:  ] =  1538.745 X.U.  

~=3 84957 
20 (~--~0)U (~D+ALPU) 
120 --0.0016 ° --0.0015 ° 
130 -- 0-0032 -- 0.0033 
140 --0.0065 --0-0066 
150 -- 0.0157 -- 0.0164 
155 --0-0272 --0.0279 
160 -- 0.0530 -- 0-0554 
162.5 --0.0789 --0.0821 
165 -- 0-1252 -- 0.1336 

T a b l e  2. Comparison of correction tern~s 

Z~D-~Z~Lp U and (V--V0)u for 
Cr K a  radiat ion : ~ = 2286.450 X.U.  

I7_-- 4.55732 

20 (~--~0)U (~D+ALPU) 
120 ° --0.0008 ° --0.0008 ° 
130 --0.0017 --0-0019 
140 -- 0.0035 --0"0033 
150 --0"0084 -- 0.0088 
155 --0.0146 --0.0150 
160 --0.0284 --0.0289 
162.5 -- 0-0423 -- 0-0433 
165 -- 0.0671 -- 0.0704 

T h e  c o r r e c t i o n  t e r m  g iven  b y  (4) was  c a l c u l a t e d  for  
Cu a n d  CrKa r a d i a t i o n  a n d  is c o m p a r e d  w i t h  t h e  
e q u i v a l e n t  co r r ec t i on  t e r m  AD +zJLp (Ladel l ,  Mack ,  P a r -  
r ish & Tay lo r ,  1959, F igs .  1, 2). T h e  resu l t s  a re  g iven  
in T a b l e s  1 a n d  2. T h e s e  resu l t s  i n d i c a t e  t h a t  t h e  ap-  
p r o x i m a t i o n s  w h i c h  l ead  to  t h e  c h a r a c t e r i z a t i o n  of t h e  
c o r r e c t i o n  in t e r m s  of t h e  v a r i a n c e  a n d  m e a n  w a v e l e n g t h  
are  r e a s o n a b l e  a n d  t h a t  t h e r e  is n o  s ign i f i can t  d i f fe rence  
b e t w e e n  t h e  n u m e r i c a l  a p p r o a c h  of Lade l l ,  Mack ,  P a r r i s h  
& T a y l o r  (1959) a n d  t h a t  of P ike .  

References 

LADELL, J . ,  PARRISH, W.  & TAYLOR, J .  (1957). Ph i l i p s  
L a b o r a t o r i e s  T e c h n i c a l  R e p o r t  No .  122, p r i v a t e l y  com-  
m u n i c a t e d .  

LADELL, J . ,  PARRISH, W.  & TAYLOR, J .  (1959). Acta 
Cryst. 12, 253. 

LADELL, J . ,  MACK, M., PARRISH, W.  & TAYLOR, J .  (1959). 
Acta Cryst. 12, 567. 

LADELL, J .  (1961). Acta Cryst. 14, 47. 
PIKE, E.  R .  (1959). Acta Cryst. 12, 87. 
WILSON, A. J .  C. (1958). Prec. Phys. Soc. 72,  924. 

Acta Cryst. (1961). 14,  54 

The  choice of axes  in the  a m p h i b o l e s .  B y  E.  J .  W.  WHITTAKER, Ferodo Ltd., Chapel-en-le-Frith, Stock. 
port, England, a n d  J .  ZUSS~tAN, Geology Department, The University, Manchester, England 

(Received 2 May 1960) 

One  of  u s  (Zus sman ,  1959) h a s  p r e v i o u s l y  p o i n t e d  o u t  
s o m e  of t h e  c o n f u s i o n  w h i c h  ha s  a r i sen  in t h e  l i t e r a t u r e  
of t h e  a m p h i b o l e s  as a r e su l t  of t h e  poss ib i l i t y  of descr ib-  
ing  t h e  B r a v a i s  l a t t i ce  b y  t w o  d i f f e r en t  cells w h i c h  h a v e  
c losely  s imi la r  ax ia l  p a r a m e t e r s .  As a r e su l t  of th i s  s o m e  
ear l ier  c o m p a r i s o n s  of t h e  un i t - ce l l  p ~ r a m e t e r ~  of dif- 
f e r e n t  a m p h i b o l e s  are  i n v a l i d a t e d  b y  t h e  f ac t  t h a t  t h e  
p a r a m e t e r s  in  q u e s t i o n  refer  to  d i f f e r en t  u n i t  cells. I t  
has  s ince  c o m e  to  ou r  n o t i c e  t h a t  t h e r e  are  o t h e r  sources  
of c o n f u s i o n  in  t h e  l i t e r a t u r e  w h i c h  are  r e l a t e d  to  th i s  
m a t t e r ,  a n d  i t  is t h e  p u r p o s e  of t h e  p r e s e n t  n o t e  to  
d iscuss  t he se  for  t h e  b e n e f i t  of f u t u r e  work .  

1. Space group 

T h e  t w o  c o n v e n t i o n a l  choices  of axes  c o r r e s p o n d  to  
d e s c r i p t i o n s  of t h e  space  g r o u p  in t h e  s e t t i ngs  C2/m a n d  
I2/m, a n d  t h e  m o s t  c o n v e n i e n t  w a y  of spec i fy ing  w h i c h  

choice  of u n i t  cell is be ing  u s e d  on  a n y  occas ion  is t o  
d e n o t e  i t  as e i t he r  t h e  C-cell or  t h e / - c e l l .  A l t h o u g h  C2/m 
is t h e  s t a n d a r d  s e t t i n g  for  th i s  space  g r o u p ,  m o s t  p a p e r s  
on  a m p h i b o l e  s t r u c t u r e  h a v e  u sed  t h e  / - ce l l  b e c a u s e  i t  
b e s t  i l l u s t r a t e s  t h e  r e l a t i o n s h i p  to  t h e  p y r o x e n e  s t r u c t u r e  
when the latter is referred (as it usually is) to a C.cell. 
T h e  f i rs t  p u b l i s h e d  s t r u c t u r e  of an  a m p h i b o l e ,  t h a t  of 
t r e m o l i t e  (War ren ,  1930), was  r e f e r r ed  to  t h e  / -ce l l ,  
b u t  was  p u b l i s h e d  be fo re  t h e  i n t r o d u c t i o n  of t h e  H e r -  
m a n n - M a u g u i n  s y m b o l s ,  a n d  t h e  space  g r o u p  was  the re -  
fore  g i v e n  in t h e  W y c k o f f  n o t a t i o n  2Ci-3, a n d  l a t e r  
c o m m e n t a t o r s  t r a n s l a t e d  th i s  in to  t h e  s t a n d a r d  f o r m  
C2/m w i t h o u t  n o t i c i n g  t h a t  th i s  w o u l d  i n v o l v e  a c h a n g e  
in t h e  un i t - ce l l  p a r a m e t e r s  (e.g. B r a g g ,  1937). T h u s  t h e  
p a r a m e t e r s  of t h e / - c e l l  h a v e  a p p e a r e d  in t h e  l i t e r a t u r e  
in c o n j u n c t i o n  w i t h  a s t a t e m e n t  t h a t  t h e  space  g r o u p  
is C2/m. 


