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Fig. 2 Electron phase space atz = 0.8 m, z = 1.05m, z= 1.2m, andz = 1.34 m in a uniform

wiggler
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Fig. 3 (a) Wiggler field as a function of wiggler length in a magnetic field increasing wiggler: (b)
FEL efficiencies as functions of wiggler length in a magnetic field increasing wiggler and a u—
niform wiggler
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Fig. 4 Electron phase space atz= 1.288m. z= 1.344m, z= 1.40m, andz = 1.48 m in a mag—

netic field increasing wiggler
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Fig. 5 (a) Wiggler field as a function of wiggler length in a tapered wiggler with pre-inereased
magnetic field: (b) FEL efficiency as functions of wiggler length in a tapered wiggler with
pre-increased magnetic field
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A Tapered Wiggler with Pre-Increased Magnetic Field
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Abstract The efficiency improvement of free electron laser (FEL) by increasing
wiggler magnetic field is inverstigated. Numerical simulation shows that increas—
ing wiggler field can increase FEL efficiency from 12. 9% of uniform wiggler to
17.6% . 1t is interesting that if the wiggler field is tapered after being increased,
a FEL efficiency as high as 43. 3% can be obtained.

Key words free electron laser, tapered wiggler with pre-increased magnetic

field.



