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CLAPA-1I beam transmission system introduction

Peking University 1s engaged in the construction and development of CLAPA-II (the Compact LAser

Plasma Accelerator II), a proton therapy facility which utilizes a laser-plasma acceleration scheme. This facility

comprises two horizontal and vertical beam transmission lines, operating at a repetition rate of 1Hz, capable of T
delivering 1078-10"10 protons per second. We have implemented both interceptor and non-interceptor
detectors for precise measurements of proton beam. This 1s the first instance where an 1onization chamber and

cavity BPM have been integrated into a laser proton therapy accelerator. To validate the performance of our

beam diagnostic system, we have established an offline test platform that simulates the laser proton beam. The

results indicate that the offline test resolution of the cavity BPM has achieved 0.2um in the range of £ 3mm.

This paper provides an overview of the beam diagnosis system's overall layout, accompanied by a detailed

description of the detector design and corresponding measurement results.

Overall parameters of beam diagnosis system | Non-Intercepting Detector

For proton radiotherapy equipment, non-interceptor detectors are needed for real-time detection of
position and dose to ensure the safety of irradiated patients. Therefore, non-interceptor detectors
are important equipment for industrialization of laser proton radiotherapy equipment.

Cavity Beam Position Monitor (Coorperate with CAS SARI)
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Position accuracy: <0.2mm
Beam position linearity range : =3mm

X-Y signal crosstalk<-53dB

The cold performance of the cavity
atisfies the design requirements

|  rmmmma \ Tonization Chamber (Coorperate with CAS TMP)
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Fast Faraday Cup System for beam cunrrent measurement The scintillator stack measures the beam energy spectrum

» the electronic equipment in the beam line will face a more complex working environment due to the
» The detector can complete beam profile and energy measurement.

. . . lack of specific beam operation parameters and machine operation parameters.
» In order to better monitor the beam parameters during the debugging phase, 5 sets of fluorescent P P P P P

L . » The basic construction of the device has been completed, and the testing and installation of each
target systems are evenly distributed on the beam line.

system equipment 1s being carried out

» It can detect the laser proton beam of 40-200MeV, 107~1010ppp and +3.5% energy dispersion.

Wang Kai Tel.: +86 13639344659 E-mail: wangkai2022@pku.edu.cn




