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The relations between the significant quantities governing asymmetric Bragg reflexion from perfect crystals 
(a  correction to formulae given by M .  R e n n i n g e r ) .  By J. OTTO, Arbeitsgruppe 'Interferenzoptik' BE Kristallographie, 
Universitdt Marburg, Deutschland (BRD) 

(Received 18 August 1971) 

A correction is given to earlier consideration of asymmetric Bragg reflexion by Renninger. An error of sign, 
not affecting the main arguments, has made modification of some of the formulae and diagrams necessary. 

In a paper given at the 1966 meeting on 'Advances in X-ray 
Analysis' at Denver, Renninger (1967) deals with the 
relati arts ensuing from the dynamical theory of asymmetric 
Bragg reflexion. When the formulae deduced by Ren- 

,,\ \', 
• ',~ ~ ASi+AO ~ 

\ ~ .---~ " " "  " ym 

~ (R/Rsym)Id 
(R/Rsym)mos 

o 3 -b 
1 0 - 0 ' 5  * - -  P 

Fig. 1. Variation of different quantities with degree of reflexion 
asymmetry, related to the same quantities for symmetric 
reflexion, plotted against b = Y0/Yn. 

. . . . . . .  deviation A0~ of incident beam from Bragg angle 08, 

. . . . . . .  deviation AO~+ AOe of total deflection 0~ + 0e from 
double Bragg angle 20B; 

. . . . .  integrated reflexion R of imperfect crystal; 
- - - - - - a n g u l a r  width A~ of the diffraction pattern and 

integrated reflexion R for a non-absorbing perfect 
crystal. 

ninger were used, an error of sign was noted which does not 
affect the main arguments of  the paper but, as might be 
easily overlooked, necessitates a modification of the dia- 
grams and formulae. The error concerns the sign of the 
angle ~0 between the crystal face and the reflecting lattice 
planes, tp is defined as positive for grazing incidence, which 
means that the glancing angle of the primary beam is 
smaller than that of the reflected beam and correspondingly 
negative for grazing emergence. This sign has been changed 
erroneously by Renninger in Zachariasen's quantity de- 
noting the asymmetry, b =  70/Y,, which in the Bragg case 
takes the form b = - sin ( 0 -  ~0)/sin (0 + ~0). The necessary 
correction therefore consists of replacing b by 1/b. The 
relations between b and Renninger's quantity denoting 
the asymmetry, f l :=  tg ~0/tg 0, are consequently: 

l + b  ( b + l ' ~  
p =  ~ instead of b -  1 ] 

b = ~ f  t -  1 (instead o f ~ j - ] ,  fl + 1 

Fig. 4(b) of Renninger's paper now takes the form shown 
in Fig. 1, and Renninger's Table 1 has to be replaced by 
the present Table 1. 

The author wishes to express his gratitude to Professor 
Renninger for his agreement.* 

* I am grateful to Dr Otto for giving this correction which 
is very overdue. I regret only that the pleasing symmetry be- 
tween b and fl present in the wrong formulae has disappeared 
in the corrected ones. M. Renninger. 
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Table 1. Variation of  different quantities with fl and with b, related to their values of symmetrical reflexion (f l=0,  b =  - 1 )  

Deviation of the glancing angle from 
Bragg angle 

Deviation of total deflection from 
double Bragg angle 

Integrated reflexion of imperfect 
crystal 

Angular width of diffraction pattern 
and integrated reflexion of (non- 
absorbing) perfect crystal 

AO~ 1 b -  1 
AOsym 1 - fl 2b 
AO~+AOe 1 (1 -b)2 
2A0sym 1 -f12 4b 

(_=) 2 
R = 1 +f l=  1 - b  

m o s  

Asym xd \ l - - ~ /  = 


