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1. Introduction 

The Radon transform on ~2 has received much attention recently in 

~t connection with various problems of reconstruction from projections. For 

.) example, see.Broqks and Di Chiro (1976) and references contained therein. 

It is our purpose here to emphasize that the fundamental formulas which lead .. 

to many reconstruction results may be obtained as a special case of the 

Radon tr~nsform on IRn and to write down a genera 1 result for even n.- Full 

details of the derivation will be presented elsewhere. 

2. A New Transform Pair 

Let F(x)e 'f be a function of n real variables where n is even and 'f 
00 

is the space of rapidly decreasing C functions (Schwartz 1966) defined 

on ~n. Suppose P may be decomposed as 

, r = lx I , x = x/r , ( 1 ) 

or as a linear combination of terms.of this form, where s~m(x) is a real 

surface harmonic (Hochstadt 1971} of degree£ on the unit sphere in x space. 
I 

It then follows that the Radon transform (Gel'fand, Graev and Vilenkin 1966) 

ofF (designated by f) also admits to a similar decomposition (Ludwig 1966}, 

(2) 

and G~ and g~ are related by 

00 

g~(p) = N~ f r 2v G~(r) C~(p/r) [1- (p/r) 2 ]v-~ cJ:ro , p >0 , (3) 
p 
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where c~ is a Gegenbat,~er polynomial of the first kind, v = (n- 2)/2 , 

and the normalization factor may be written in terms of Gamma functions, 

NV= (47T)v f(R-+1) f(\1) 
!/., f(R.+2v) 

( 4) 

The inversion of eqn (3) may be written in terms of a Hilbert transform 

which must remain unevaluated in the most general cases; however, with the 

assumed decomposition for F it is possible td ·do the Hilbert transform by 

making intermediate use of the Gegenbauer functions of the second kind discussed 

by Durand, Fishbane, and Simmons (1976). These functions may subsequently 

be eliminated and the final result written as 

00 

J gin-1) (p) C~(p/r) [(p/r) 2 -1]v-~ dp, (5) 
1' 

(n-1) (d ]n-
1 

where g!/., (p) = dp gt(p). It is interesting to note that if 

F is a Coo function with compact support then the upper limit of integration 

in eqn (3) and eqn (5) will be finite and by a scale change may be taken 

to be unity. 

In then =2 limit (v-+0) the transform pair given by eqns (3) and (5) 

reduces to the more familiar pair 

00 1 

g!/.,(p) = 2 J GJ/.,(r) TJ/.,(p/r) [1- (p/r) 2 ]-~ dr 
p 

where TJ/., is a Tchebycheff polynomial of the first kind. 
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