Proceedings of the 21st Linear Accelerator Meeting in Japan(September 30— October 2,1996, Tokyo, Japan)

(1a—2)

Spontaneous Emission Spectra from A Staggered-Array Undulator
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Abstract

A staggered-array undulator set inside the superconducting solenoid coils is shown to be able to provide high
undulator fields larger than the longitudinal magnetic fields, a small undulator period, easy tunability through the
solenoid coil current, and compact and easy fabrication. The overall performance characteristics of this undulator
were studied mainly with respect to iron and aluminum disk widths, and spontaneous emission spectra through the
numerical calculations. The maximum undulator field is found to be obtained for the ratio of the aluminum disk
width to the undulator period of 0.45. The line widths (FWHM) of the spontaneous emission spectra, however, do
not show N, dependence on the number of the undulator period N, for practical beams with a Gaussian
distribution, compared with for a single electron. The energy spread among various parameters is seen to play an
important role in reducing the FWHM with increase of N, . The large tunability of the wavelength is proved to
cover 6 -10 « m by changing the solenoid field from 0.4 Tto 1.6 T.
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F1: FEICRAWCER T A—S
1 : Undulater
Undulater Length : L, = S0 cm
Undulater Period As=  Tem
Gap Length : g = 2mm
Ratio of Spacer Length to A, : f =0.45
Number of Undulater Period Ne = 50
Coil Length : L= 1m
Coil Radius : a =16cm
Solenoid Field : B. =07 T
Permeability of iron pieces : o = 3000
2 : Electron Beam
Beam Erergy E- = 15MeV
(y.= 30.35)
Energy Spread : (8y/y)= 051%
Beam Size : (0v.y)e =0.3mm
Normalized Emittance : (Enx.ny)e=157m mrad
Observation Point Zss = 3m

( Distance from the Entrance of Undulator)
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(b) Off z-Axis, ( 5o = 0.3mm ) .
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