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The correct ion of a line wid th  for ins t rumenta l  broadening 
leads to simple expressions only when  the t rue  line 
profile and  the  'measure dis t r ibut ion '  represent ing the  
ins t rumenta l  broadening  are both  of the  Gaussian or 
bo th  of the Cauchy type.  In  the  la t te r  case, the  result ing 
wid th  is the  sum, in the  former the  square root  of the  
sum of the squares of the t rue  line wid th  and  the  wid th  
due to ins t rumenta l  broadening (Warren,  1941). In  the 
general  case the  problem has to be solved by  a de- 
convolut ion (Stokes, 1948) bu t  this procedure  is t ime- 
consuming and,  for pract ical  purposes, only of interest  
when  a line profile analysis is required.  

Alexander  (1950) has found t h a t  the ins t rumenta l  
broadening of counter  di f f ractometers  can in most  of 
the  cases be represented by  a Gaussian dis t r ibut ion,  
whereas the  t rue  line profiles are nearer  to a Cauchy 
dis t r ibut ion.  

The purpose of this note  is to show tha t  an  analy t ica l  
expression exists for the  integral  w id th  of the  convolu- 
t ion of a Gaussian and  a Cauchy dis t r ibut ion.  

Taking hi = e x p  (-~ts~/B~) and  h2 = 1/(1 +z~2s2/B~) with  

S integral  w id th  B 1 and  B2 defined by  hds/h(O), one 
--OO 

finds for the wid th  of the  convolut ion of h 1 and  h 2 

I cy hi *h2d8 
B = - ~  

(hi *h2)(o) ' 

and  by  Four ier  t r ans fo rmat ion  

B = Hl(o).H~(o) 

ITccHI'H2 dr 

where H 1 and  H9 are the Four ier  t ransforms of h I and h~, 
respectively.  This yields 

1 
B =  

2foexp(-~tB~rg-2B~r)dr 

~. exp [ -- (B~/B1)~/xe] 

where the error funct ion erf (x) is defined by  

1 Ix V(2~t) o exp (- t2/2)dt .  

F r o m  observed values of B and B 1 the  value of B 2 c a n  
be computed  from this  equat ion  by  numerical  methods .  

Using appropr ia te  series developments  for erf (x) and  
1 - 2  erf (x), one finds the  following approximat ions :  

and 

for B 2 < B x , 

for B 2 > B 1 . 
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Fig. 1. B~/B as a function of B1/B. 
- -  exact curve . . . . .  limiting eases. 

Fig. 1 gives B2/B as a funct ion of B1/B; the  curves for 
the  l imit ing cases are also d rawn  and  show t h a t  the i r  
range of va l id i ty  is fairly large, ex tending  near ly  to 
B x =B2.  
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