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Beam sizes, betatron functions and beam emittance are important parameters
for synchrotron light sources. For a good light source, the beam emittance must be
kept as low as possible. To obtain the beam emittance, the beam sizes and betatron
functions must be known. In this thesis, an electron beam size measurement system
called x-ray pinhole imaging (XPI) has been developed for the Siam Photon Source
(SPS). The design was based on the working principle of a pinhole camera. The x-ray
was used instead of visible light to avoid the diffraction limit. Most of the beamline
main components were built in-house at the National Synchrotron Research Center.
The XPI system was commissioned successfully. The synchrotron radiation x-ray
image of electron beam was created on the fluorescence screen. From image analysis,
the electron beam size was obtained. The measured horizontal natural beam size at the
second bending magnet was 403 um, and the measured vertical beam size was 128 um
for the 1.2 GeV SPS storage ring. The horizontal beam emittance was determined to

be 83 nm rad which was higher than the theoretical value of 63 nm rad.
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