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Fig. 2 Principle of a two-dimensional synchrotron light interferometer. An electron is assumed to emit a spherical light
wave at the source point. The wavefront is divided by four circular apertures of a diffracting mask. Divided light
waves are superposed by a focusing lens to form two-dimensional interference fringes on the observation screen.
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Fig. 3 Schematic view of experimental setup of the two-dimensional interferometer at the SPring-8 storage ring.
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Fig. 4 An example of the interference pattern observed when two
out of the four apertures of the diffracting mask were opened
while the others remained closed. The observed pattern for a
diagonal pair of apertures (1 and 3) opened is shown.
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Fig. 5 The point-spread function of the two-dimensional inter-
ferometer at the SPring-8 storage ring. The point-spread
function was calibrated by the procedures described in the
text.
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Fig. 6 Examples of observed two-dimensional interference pat-
terns. The interference patters at (a) the working point of v,
-v,~22<0and (b) the working point of v,~v,~22>0 near the
differential resonance line v,—v,~22=0 are shown.
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Fig. 7 Betatron tune dependence of the beam sizes and the beam tilt

angle near the differential resonance condition. The vertical
betatron tune v, was fixed at about 18.35. The open and
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Fig. 8 Time dependence after beam injections of the effective beam
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Two-dimensional synchrotron radiation
interferometer for electron beam profile diagnostics

Mitsuhiro MASAKI Japan Synchrotron Radiation Research Institute (JASRI)
1-1-1 Kouto, Mikazuki, Sayo, Hyogo 679-5198, Japan

Abstract Two-dimensional synchrotron radiation interferometer for non-destructive diagnostics of trans-
verse electron beam profile is explained. The interferometer developed at the SPring-8 enables simultaneous
measurement of beam sizes along the major and minor axes and beam-tilt angle of an assumed elliptical Gaus-
sian distribution. A point-spread function of the interferometer will be distorted by wavefront error presumably
generated from optical elements, such as mirrors and lenses. An experimental method to calibrate the point-
spread function is described. The two-dimensional profiling capability of the interferometer was verified by ob-
serving the behavior which the beam axis rotates as the working point approaches the linear coupling
resonance condition of the betatron tunes. In relation to Top-up operation started at the SPring-8 from May
2004, oscillation of the stored beam induced by the injection was measured as the variation of the effective
beam profiles. This topic is also introduced.
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