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Abstract: By introducing a convenient complex form of the a-th 2-dimensional fractional
Fourier transform (CFFT) operation we find that it possesses new eigenmodes which are two-mode
Hermite polynomials. We prove the eigenvalues of propagation in quadratic graded-index medium
over a definite distance are the same as the eigenvalues of the a-th CFFT, which means that our
definition of the a-th CFFT is physically meaningful.
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