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Abstract： 

we derive a discrete analog of the 

Wigner transform over the Hilbert 

space for many-body quantum systems 

with finite number of states, where the 

number of states (denoted by p) for each 

particle is prime. We show that the 

Wigner transform over this space can 

be constructed as the inverse Fourier 

transform of the standard Pauli 

matrices for p=2 or more generally of 

the Heisenberg-Weyl group elements for 

p>2. Our construction satisfies all the 

conditions proposed by Wootters [Ann. 

Phys., 176, pp. 1—21, 1987]. We will 

also discuss some implications of these 

results for the numerical simulation of 

many-body quantum spin systems. 
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