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Research for automatic control system of beam optics in high intensity beam line
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We have developed a new control system of a magnet power supply to work with

a Programmable Logic Controller (PLC). The control PLC handles the status of the interlock signals
between a power supply and a magnet, and monitors the output voltage and the current. The PLC also
controls a programmable reference voltage for the DC output current. We have also developed an
automatic orbit-correction program, which cooperates with the control PLC. The horizontal position
of the proton beam can automatically be adjusted at the centre of the beam dump, and the temperature
rise of the copper core during the beam operation can be minimized. The optimized current of a
horizontal steering magnet can be corrected with the measured horizontal displacement of the proton
beam. As a result of the test of the automatic orbit-correction program with the measured data
during the beam operation, the availability of the control system was confirmed.
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Figure 1: Photograph of PLC and touch screen.
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Figure 2: Illustration of the primary beam line at
Hadron experimental facility. Red circle, blue,
green and dark red boxes illustrate the production
target, steering magnets, quadrupole magnets and
RGIPMs respectively.
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Figure 3: Trend graph of current value.
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Figure 4: Trend graph of the horizonta beam
positions measured with two RGIPMs (blue and
purple) and calculated ones (red) by the
automatic correction program.
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Figure 5: Trend graph of the beam positions at
the beam dump. Green points are the position
data calculated by the automatic correction
program. Red points are the position data
measured with the temperature distribution.
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Figure 6: Trend graph of optimized current.
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