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Abstract

High Energy Accelerator Research Organization

Beam commissioning is underway at KEK’s Superconducting RF Test Facility (STF). In order to realize stable operation, a
beam loss monitor has been developed as one of the beam diagnostics. The monitor uses PIN photodiodes to observe X-rays
generated by the beam loss of the pulsed beam. The data from the beam loss monitor is read out by a data acquisition system
using EPICS. For the inspection method of superconducting cavities (sX-map), an EPICS-based data acquisition system has
also been developed for longitudinal measurement of superconducting cavities. sX-map is inserted into the stiffener ring in the
iris of a superconducting cavity, and X-rays generated by field emission are detected by PIN photodiodes The X-rays generated
by the field emission are detected by a PIN photodiode. In this presentation, an overview of the data acquisition system using

these EPICS will be presented.
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Figure 1: STF tunnel and cryomodules.
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Figure 2: Sensor head of the beam loss monitor attached to the
beam pipe. Radiation-resistant cable is used for connection to
the readout box.
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Figure 3: Offline test of sX-map before the vertical test of a
superconducting cavity at JLab.
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Figure 4: sX-map strip inserted under the stiffener ring of the
superconducting cavity at the vertical Test.
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Figure 5: Latest version of sX-map sensor strip for detecting
X-ray generated by field-emitted electrons.
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Figure 6: Block diagram of readout system for BLM.
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Figure 7: Readout boxes of beam loss monitor. RP4 is fixed
on the top cover and BP is on the control board. Four ADCs
are mounted on a daughter board and four daughter boards are
on the control board.
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Table 1: Readout Parameters

BLM sX-map
Number of ADC / RP4 16 1 (built-in BP)
Integration time of ADC (us) 100 >300
Repetition of data acquisition (Hz) 5 <10
Number of RP4 4 1
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Figure 8: Graphical user interface of beam loss monitor.
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Figure 9: Load status of Raspberry Pi 4 during DAQ execu-
tion.
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