
A method of evaluating integrals of rme-arjn(Qr)

This article has been downloaded from IOPscience. Please scroll down to see the full text article.

1976 J. Phys. A: Math. Gen. 9 335

(http://iopscience.iop.org/0305-4470/9/3/003)

Download details:

IP Address: 171.66.16.88

The article was downloaded on 02/06/2010 at 05:15

Please note that terms and conditions apply.

View the table of contents for this issue, or go to the journal homepage for more

Home Search Collections Journals About Contact us My IOPscience

http://iopscience.iop.org/page/terms
http://iopscience.iop.org/0305-4470/9/3
http://iopscience.iop.org/0305-4470
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience


i w ~ :  Math. Gen., Vol. 9. NO. 3. 1976. Printed in Great Britain. IQ 1976 

bm&& of evaluating integrals of rm e-arjn(Qr) 

Daniel Schechter 
Department of Physics-Astronomy, California State University, Long Beach, California 
90840, USA 

Received 5 November 1975 

A method for evaluating these integrals in closed form is presented. 

bhecmrse of doing some calculations on shallow impurities in semiconductors, it was 
oeeessaryto evaluate numerous integrals of the form rm e-"'jn(Qr) dr, where m and 

integers, and j, is a spherical Bessel function of the fist  kind. A related integral 
h k n  evaluated in general form (Gradshteyn and Ryzhik 1965): 

whereF(cu, /3; y ;  z) is Gauss' hypergeometric function. Since j,,(z) = (~ /22)"~J ,+~(z) ,  
we have 

k B ;  y; z) can be expressed in closed form if m and n are integers. From 
Abramowitz and Stegun (1965), we obtain 

F(;, I; f; -2) = cos2(tan-' z) 

~ ( f ,  I;$; -z2)=(1/z) tan-'2. 
"%the identity (Abramowitz and Stegun 1965) 

c[c- 1 -(2c - a  - b - 1)2] - F(a, b ;  c; z )  
(C -u)(c - b)z 

(3) 

(4) 

(5 )  
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Having evaluated Lam it is straightforward to obtain this integral for other 
by parametric differentiation: 
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