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This work addresses the approximation of the Bessel function Jm(x) of integer order and real argument using the expo-

nentials e−anxn
. This generalized form of the Gaussian function is known as a super-Gaussian in the optics community.

The objective is to approximate the Bessel function using a configuration that converges more rapidly and is more com-

putationally efficient than the well known series expansion for small arguments. For x < m, the approximation takes the

form xme−Hm(x), where Hm(x) is an infinite series containing nonnegative even powers of x. The coefficients of powers

of x are given by a recursive relationship where the first coefficient is an overall scaling factor and the second coefficient

corresponds to the optimal value for Gaussian approximation. This recursion can be expressed as a finite convolution

sum. Truncating Hm(x) to a finite series introduces an error in the approximation that becomes larger as x approaches

m. Analysis is given and numerical results are provided that indicate the relationship between the number of terms in

Hm(x) used and error introduced. (Received September 15, 2008)
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