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

Inthe course of doing some calculations on shallow impurities in semiconductors, it was
secessary to evaluate numerous integrals of the form f; r™ €™*'j,(Qr) dr, where m and
nare integers, and j,, is a spherical Bessel function of the first kind. A related integral
sacheen evaluated in general form (Gradshteyn and Ryzhik 1965):

e
=)W

(Q/2a)’T(v+pu) (v+p, ptv+1l

® -1 _—~ar =
Lr“ e (0ndr =t I et

where F(a, B; v; z) is Gauss’ hypergeometric function. Since j.(z) = (7/22)"],,.4(2),
we have
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Fle,8;v;z) can be expressed in closed form if m and n are integers. From
Abramowitz and Stegun (1965), we obtain

FG,1;3; —z%) =cos’(tan™" z)

FG, 1;3 -2 =(1/2) tan ™" 2. (3)
Using the identity (Abramowitz and Stegun 1965)
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it &n then generate the functions F&, 1; n+3; z) for higher values of n. Let us
oduce the notation

Lo, Q)=L ™1™, (Qn) dr. &)
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Having evaluated I_, , it is straightforward to obtain this integral for other valueg
by parametric differentiation: ofm
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