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• We have derived a novel 3D model 
for a Quantum FEL with a laser 
wiggler. The model includede 
transverse emittance effect, 
radiation diffraction and slippage, 
laser wiggler profile and propagation.

• The 3D electrons’ Wigner function 
combines discrete longitudinal 
variables and continuous transversal 
variables.    

• In the classical limit the model 
reduces to a continuous Vlasov model 
for the classical FEL with a laser 
wiggler.
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3D Wigner function
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3D quantum Hamiltonian

Variables and parameters
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Classical limit for transverse variables

Exact dynamic equation for wExact dynamic equation for wss
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Working equations

• mean field theory 1- particle Hamiltonian 
• Pauli principle is not relevant 
• no space charge effect 
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continuous Wigner

Vlasov

discrete Wigner
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