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SUPERCONDUCTING UNDULATOR/FILED AND PHASE ERRORS/

UNDULATOR FIELD OPTIMIZATION

Insertion devices like multipole wigglers, Wave-Length Shifter (WLS) and
undulators are used in synchrotron radiation sources for extending photon energy
and enhancement of angular flux density and brilliance of radiation from storage
rings. Because of coherent addition of the emitted radiation along an electron
trajectory, permanent undulators are the most advanced sources to produce gener-
ally high brightness (and angular flux density) of the radiation. In 1.2 GeV Siam
Photon Storage ring (SPS), however, this is true only for low photon energies.
Therefore a superconducting undulator (SCU) with very short period length and
high magnetic field strength is desired to produce high harmonic photon beams
reaching into the hard x-rays regime with high angular flux density of the radia-
tion. At high harmonics ( 7" and up ), however, the radiation generated by both
permanent and superconducting undulators will produce the highest brightness
only if the undulator fields and period lengths (phase) are near perfect. Shimming
methods, as applied for room temperature permanent magnet undulators, cannot
be used for such superconducting magnets. The effect of field and period errors
on the photon flux density in higher harmonics will be presented and limiting tol-
erances will be discussed in this thesis. A variety of different field optimization
techniques such as superconductive correction coils and varying iron content of the
SCU pole together with some measurements on a test magnet (SCU) will be dis-

cussed such an approach and demonstrate their efficiency to ensure photon fluxes
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which are close to theoretical expectations. An evaluation to their usefulness as

sources for high photon energies with high angular flux density is carried out.
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