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Abstract

A two-dimensional synchrotron radiation interferometer for non-destructive diagnostics of transverse electron beam
is operating in the SPring-8 storage ring. Its interferogram has been captured and processed by a conventional PC-based
system. In order to upgrade the interferometer for real-time measurement of the sizes and tilt angle of a transverse
electron beam profile with elliptical Gaussian distribution, we have developed a new image processing system based on
MicroTCA platform. The platform has an advantage over PC in robustness and scalability due to its hot-swappable
modular architecture. The new system is built with commercial-off-the-shelf products to reduce development cost and
time. It consists of an MCH, processor AMCs, a user-configurable Spartan6 FPGA AMC with an FMC slot and a
CameraLink FMC. The CameraLink IP core is newly developed in compliance with the AXI4 open-bus to enhance
reusability. A dedicated processor AMC that communicates with the primary processor AMC is added for fast 2D-
fitting calculation to achieve real-time measurement of the beam sizes and the beam-tilt angle during the storage ring
operation.
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Figure 1: Schematic view of the two-dimensional interferometer and an example of observed two-dimensional

interference pattern at the SPring-8 storage ring.
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Figure 2: Schematic diagram of the current image
processing  system  for the two-dimensional
synchrotron radiation interferometer.
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Table 1: Device component
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MicroTCA Chassis 6Slot Type (Uber)

MCH PCI Express x4 (NAT-MCH)

Processor AMC 4-core 2.1GHz Core i7 (AM312)
2-core 2.2GHz Core i7 (AM310)

FPGA AMC Spartan6 LX150, PCI Express x1
with an FMC slot (TAMC631)

CameraLink FMC Base Configuration (Axfmc0010)

32 CameraLink IP = 7 A%
CameraLink FPGA IP == 7 O B3 1L, Axfmc0010
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Figure 3: Spartan6 FPGA AMC with FMC slot and
CameraLink FMC.
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Figure 4: Data flow of capture image.
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Figure 5: Photo of MicroTCA-based image processing
system.
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Figure 6: Schematic diagram of the new image processing system for the two-dimensional synchrotron radiation

interferometer.
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