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AT TPC 시작품 만들기 

• 디자인 (간단한 계산)  구매  시작품의 시작품 제작 

 테스트  반성/디자인수정  구매  시작품 제작 

(6개월)  시작품 테스트 (1년)   

 

• 가스 시스템 

• HV 시스템 (Field Cage) 

• Readout Chamber  

• Readout Electronics (GET system) 

• Geant4 시뮬레이션  



Gas System 

• He + CO2 (i-C4H10) gas mixture : Gas mixer, Circulation, 
Monitoring system, Vacuum pump and gauge. 



Readout Chamber 

• Triple-GEM + anode pad : 국산 GEM 구입, PCB  인쇄 

• Circular pad layers? Pads with 2 x 4 mm2 ? 

• Strips in three directions? XY   XUV       

• 4He2+ range in 4He gas (0.178×10-3 g/cm3 at 20 oC)  

• 5.07×10-4 g/cm2 @ 1 MeV  (2.85 cm) 

• 3.37×10-3 g/cm2 @ 5 MeV  (19 cm) 

• 1.05×10-2 g/cm2 @ 10 MeV  (59 cm) 



Prototype TPC at ELI-NP 

• Extreme Light Infrastructure (EU Consortium, 
Romania)  

• Electron Linac 300, 720 MeV 
• Compton scattered photon beam in 0.2-19.5 MeV 

with 8.3 x 108/s. 
• Astrophysical S-factor near the Gamow peak (300 

keV) in red giant  : 12C(α,γ)16O 
• 12C + α  γ + 16O   
• α + 12C  γ + 16O  (X) 
• γ + 16O  12C + α 



Evolution of Nuclear Burning Phases 

 



12C(α,γ)16O Reaction 

 



12C(α,γ)16O Reaction 

 



12C(α,γ)16O Reaction 

 



12C(α,γ)16O Reaction 

 



Prototype TPC at ELI-NP 

• Mini-eTPC (U. Warsaw) 
• 10 x 10 x 20 cm3 @ 1 atm 
• 72 U-, 92 V-, 92 W-strips = 256 channels  



Field Cage 



Triple-GEM Stack and Readout Strips 



UVW Strips 



Track 
Reconstruction 
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