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Abstract

A Real-time observation system based on an X-ray pinhole camera has been developed for user operation of SPring-
8 to monitor the variation of beam emittance and emittance coupling ratio depending on the operation conditions of the
insertion devices. The system is composed of a pinhole which makes an X-ray image of the electron beam, a camera which
measures the beam image visualized by the scintillator, and a server computer which controls the camera. Acquired X-ray
image of the beam is displayed in pseudo-color in real-time at the central control room. We have developed an image
analysis routine which derives periodically at an interval of one second the beam size and the beam tilt. They are stored in
the control database of the accelerator. The system has been operating since September 2014, and has proven to be useful

not only for continuous monitoring during the user operation but also for machine start-up tuning.
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Table 1: Specifications of the X-ray Pinhole Camera

Light source Bending magnet (29B2)

Pinhole Distance from the light source 11.4m
Aperture 20pum x 20pum
Scintillator Distance from the light source 34.3m
Material CdWO4
Camera Basler piA2400-17gm
Number of pixels 2448 x 2050

Pixel size
x4 (Pinhole:x2, Lens:x2)

Resolution(r.m.s) 7.4um

3.45um x 3.45um

Magnification
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Figure 1: The display panel of the camera control and anal-
ysis program.
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Figure 2: The display panel of the time series
plots for the X-ray pinhole camera(Blue) and the 2D-
interferometer(Red).
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Figure 3: An example of time variation of the beam tilt
angle observed by the X-ray pinhole camera depending on
the magnet gaps of ID25.
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Figure 4: An example of observed variation of the verti-
cal beam size during emittance-coupling correction by the
skew quadrupole magnets.
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