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2020년 prototype 제작 및 테스트 결과

✤ Original design of the start counter and prototype
Motivation

⚫ Starting counter is used as a beam trigger detector for LAMPS. 

⚫In order to perform well the trigger in LAMPS, a starting counter must have good timing resolution ( ~ 100ps) 

⚫To avoid magnetic field effect, we makes the starting counter using MPPC(Multi-Pixel Photon Counter) sensor 
instead of PMT.

⚫ Starting counter is made of a thin scintillator and MPPC sensor. The scintillator should cause as little loss of 
beam energy and produce as many photons as possible.
▸we made a starting counter using thin scintillator (0.2mm) and veto counter using thick scintillator (5mm)

▴starting counter ▴veto counter

hj0521.lee@gmail.com 5

⚫ The scintillator of a starting counter is 200mm × 200mm × 0.2mm in size

⚫ The scintillator of a veto counter is 400mm × 200mm × 5mm in size

⚫ For blocking light, an experiment was conducted in a dark box.

⚫We used Am-241 source instead of Cosmic muon since the signal size of 
the cosmic muon is too low.

Set up
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๏ starting counter: 200 × 200 × 0.2 mm3

๏ veto counter: 400 × 200 × 5 mm3

✤ Considering the beam size simulated, the size will be reduced:
‣  SC: 100 × 100 × 0.2 mm3

‣  VC: 200 × 100 × 5 mm3
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✤ Struggled with strange timing distribution (Am-241 source test), re-
started the test with small size scintillator

⚫ The scintillator of a starting counter is 200mm × 200mm × 0.2mm in size

⚫ The scintillator of a veto counter is 400mm × 200mm × 5mm in size

⚫ For blocking light, an experiment was conducted in a dark box.

⚫We used Am-241 source instead of Cosmic muon since the signal size of 
the cosmic muon is too low.

Set up
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  - 시간분해능의 신틸레이터 크기 의존성 확인 (크기가 커질수록 분해능이 저하됨).  
     100 x 9 x 3 mm3 크기의 신틸레이터로 100ps 시간분해능을 얻음.

- 30mm x 50 mm x 5 mm3:

timing resolution ~ 130ps 

  

Result

• in 30mm x 50mm x 5mm 
scintillator case,
 
Timing resolution ~ 130ps

• in 50mm x 50mm x 5mm 
scintillator case,
 
Timing resolution ~ 190ps 
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✤ 100MeV 양성자 빔테스트로 얻은 timing resolution: 200 ps ~ 300 ps
‣ Resolution degradation wrt the time (beam exposure), need further 
investigation  (due to direct radiation or not enough restoration time)

  

RUN #3

time difference [ns]

Time  
difference

✤ DAQ TDC, QDC multi-event buffer 관련 문제
‣ Need further investigation 

- 60mm x 60 mm x 3 mm3
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2월 ~ 5월  
✤본제품 크기의 (SC: 100 × 100 × 0.2 mm3, VC: 200 × 100 × 5 mm3) 신틸레이터로 
시간 분해능 측정 

✤ 경주 빔테스트 데이터 분석  
✤ 빔테스트 데이터 timing resolution degradation 문제 이해 
✤ DAQ TDC, QDC multi-event buffer 관련 문제 해결 및 스트레스 테스트 
✤ 본품 프레임 디자인 (기존 디자인 수정) 

 2분기 
✤주문 가능한 부품 주문 시작


