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It is shown that the integrals Qm which occur in the prob-
lem of the Mössbauer thick-absorber line shape can be ex-
pressed as the real part of a polynomial of degree m. 

I n their w o r k o n the M ö s s b a u e r th i ck -absorber l i n e 
s h a p e , HEBERLE a n d FRANCO 2 h a v e s h o w n that the 
in tegra l which g ives the f r a c t i o n a l a b s o r p t i o n o f the 
r e c o i l - f r e e rad ia t i on c a n b e eva luated b y m e a n s of an 
inf inite ser ies 
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w h e r e 

Qm(y, x) = ~ f 

m = 1 
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F o r the de f in i t i ons o f the var i ous s y m b o l s , the r e a d e r is 
r e f e r r e d to R e f . T h e integra l Qm has b e e n e x p r e s s e d 
as [ s e e E q s . ( 2 . 6 ) a n d ( 1 0 . 1 0 ) o f R e f . 2 ] 
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It is the p u r p o s e o f this no te to p r e s e n t a f o r m u l a f o r 
Qm that is c o n s i d e r a b l y s i m p l e r than E q u a t i o n ( 3 ) . 

W e b e g i n b y u s i n g the ident i ty 

l / [ l - f ( z - x ) 2 ] = R e [ i / ( z - x + i)] 

in E q u a t i o n ( 2 ) . F o r an in tegra l o f a rea l v a r i a b l e it 
is p o s s i b l e to c o m m u t e in tegrat i on a n d tak ing the r e a l 
par t . T h u s , if w e de f ine the c o m p l e x f u n c t i o n 
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then it is a p p a r e n t that 

Qm = Re(Um). 

I n the u p p e r ha l f o f the c o m p l e x p l a n e , the o n l y sin-
g u l a r i t y o f the i n t e g r a n d in ( 4 ) is a p o l e o f o r d e r m 
at z = i y. A p p l y i n g the r e s i d u e t h e o r e m , w e have 

1 I 
2 y2m f - 1 

U m = ~ ( m - 1 ) . ' ^ „ i d ^ - ! (z-x+i) (z+iy)> 
( 5 ) 

T h e der ivat ive c a n b e eva luated b y m e a n s of L e i b n i z ' s 
t h e o r e m 3 
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T h e der ivat ives in Dn c a n b e o b t a i n e d b y use o f the 
re la t i on (va l id w h e n A; is a pos i t ive in teger and c is in-
d e p e n d e n t o f x), 

W e eva luate Dn at z = i y a n d o b t a i n 

• - H 
l\ 1 = 0 

E q u a t i o n ( 5 ) then b e c o m e s 
o m-l 

Um(y,x) = 4 m 1 1 = 0 
m-l+l\( 2 y 

I 1 - f i x (6) 

If w e d e f i n e a = 2 y/(y+ 1 + i x), then w e have the re-
sult that Qm is the rea l par t o f a p o l y n o m i a l of d e g r e e 
m wi th c o n s t a n t c o e f f i c i e n t s 

^ , s 2 / ' V fm-l + l' 
Qm(y,x) = -4— Re j 2n ( z )«" f ( 7 ) 

T h e c a l c u l a t i o n o f e b y the ser ies in E q . ( 1 ) can b e 
p e r f o r m e d c o n s i d e r a b l y faster b y use o f E q . ( 7 ) than 
w i t h E q u a t i o n ( 3 ) . 
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