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On double integrals over spheres
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2 R Burridge and G Beylkin

Radon transform. In § 4 using results of § 3 we derive some formulae in inverse scattering
theory extending results of Devaney (1982a). We then discuss diffraction tomography
where the inversion formula of §3 yields a generalisation to what can be called
multifrequency diffraction tomography. The same inversion formula is also used in the
derlvatxon of migration algorlthms used in inverting seismic prospectmg data (Beylkm and
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On double integrals over spheres
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where ¢ and # are defined as in the lemma. Using (3.10) in (3.8) and setting »=p(4 + ) we

have
Au 1 “©
I= J n—1 d
Grom CU—p ., P17
' AE+um \ Wr/(A+uw)
X .an—l x §n—1 f(|p| r r Sin"—se déd”
where
r=|A&+un|.
Next set
|pl=rk dip|=rdk
to get
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On double integrals over spheres 7

Using (2.11), (3.15), (3.19) and integrating over y, we have from (3.25)

> kmax 1 1
g()= J k™ dk f dj dv
’ <z> T=90) Sy " Jsnes

x W(p, )p"(A+w)"(kp(A + u)v) explikp(A + v + . (3.26)

Changing the order of integration in (3.26) we arrive at

1 1
- dpW(p, 3.27
R w—en jym PW (9, V)8 ) (3.27)

where

1
g(»)= G dp g(p) exp(ip + y). (3.28)
)"

PR+ i@k <Pl <P +kmay

Formula (3. 27) can be interpreted as a superposition of band-limited reconstructions g,.
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