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Abstract

We are studying electron beam dynamics in the planar undulator of the horizontal oscillation type used for
infrared Free Electron Laser (FEL) and Self-Amplified Spontaneous Emission (SASE) at ISIR, Osaka University.
Electron beam sizes were measured at three locations in the undulator as a function of the K-value. The vertical beam
size oscillated a few times as the K-value increases, which indicates that the focusing force in the undulator is strong in
the vertical direction. The beam size in the undulator has been calculated using the simple model using transfer matrices
as well as numerical integration of the equation of motion under the realistic magnetic field in the undulator. Beam sizes
obtained with the two methods agree each other as long as the amplitude of the oscillation is less than 5 mm. Variations
of the beam sizes with the K-value and absolute values measured at the three locations were well reproduced with the
simple calculation using transfer matrices. It is suggested that this strong focusing force can be used to reduce the beam
size in the undulator to enhance gain of the FEL and SASE.
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period length (A,) 60 mm
number of period 32
K-value 0.0130 1.472
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