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Abstract

The study on quantum free electron laser (QFEL) will be presented. The spectrum of QFEL is composed by a single
narrow line, while SASE FELs provide spiking behavior. QFEL will provide a huge improvement in coherence. First, we
discuss an FEL by a single electron. Second, we discuss many electrons case. Last section, we discuss a possibility on

quantum enlargement in an FEL.
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Figure 1: in the

Electron probability distribution
ponderomotive potential (green) for different values of the
quantum FEL parameter. This figure is derived from
ref. [5].
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Figure 2: This figure shows two-level model of QFE,
which is derived from ref. [7].
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Table 1: QFEL System Parameters

Parameter Symbol | Value
/unit

FEL-parameter Yo 6.6x107°

Radiation wavelength nm 0.2

Laser wiggler wavelength um 1

Laser power T™W 2

Electron beam 4 36
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Table 2: Electron Gun Design for QFEL

Parameters Unit Value
Peak current A 3058
e-beam radius mm 10
Bunck length mm 97.3
emittance mm-mrad 0.05
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Table 3: QFEL Performance

Parameter Symbol/Unit | Value
QFEL parameter 2 0.2
Gain length L, /mm 1.47
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