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Introduction : Why use HPGe Detector
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History of HPGe
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Conductivity

Donor DopingAcceptor Doping
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Resistivity and mobility

• Carrier DRIFT velocity and E-field:

• n = 1350cm2V-1s-1 : p = 480cm2V-1s-1

• Resistivity

• p-type material

• n-type material
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Depletion width

• Depletion Width depends upon Doping Density:

• For a given thickness, Full Depletion Voltage is:

• W = 300m, ND  5x1012cm-3: Vfd = 100V 
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Capacitance

• Capacitance is due to movement of charge in the junction

• Fully depleted detector capacitance defined by geometric capacitance

• Strip detector more complex
• Inter-strip capacitance dominates
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BROAD ENERGY GERMANIUM DETECTOR BE5030 

• 50 cm2 active area

• FWHM <=0.50keV @ 5.9keV

• <=0.75keV @ 122keV

• <=2.00keV @ 1332keV

HPGe Detector
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HPGe Application

❑ Study on Radionuclides

✓ Photon Energy

✓ Gamma-Ray Emission Rate

❑ Micro-Analysis of Element

✓ Neutron/charged particles activation

✓ Thermal neutron capture

✓ Fluorescence X-ray

❑ Radiation/Radioactivity Monitoring

❑ Application to Nuclear imaging, Nuclear and High energy 

physics, Astrophysics and Geology
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Principle of Detector operation
❑ Fano factor(F)

✓ Average ionization energy(ε) necessary to create an electron-hole pair 

✓ 2.96 eV for Ge (@ 80K )    vs  3.62 eV for Si (@ 80K)
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❑ F=0 ; no fluctuation in the # of e-h pair

❑ F=1 ; Poisson statistics

❑ Semiconductor Detector ; less than F=0.05-0.1

❑ Gas Detector ; F=0.2 to 0.5
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Gas검출기의경우약 30 eV가필요하므로, 
Semiconductor 검출기는동일에너지에서 10배더많은전하를생성.
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Interaction Process
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Interaction Process
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Detector Response (small)
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Detector Response (Large, Intermediate)
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HPGe detector system configuration
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HPGe detectors types
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Detector resolution & efficiency
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Ultra Low Energy Germanium Detector(U LEGe)
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Low Energy Germanium Detector(LEGe)
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Board Energy Germanium Detector (BEGe)
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Coaxial Germanium Detector (P-Type)
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Reverse-Electrode Germanium Detector (N-Type)



CPNR-OMEG Joint Workshop, Chonnam National University,  21th ~23rd May.  2026 25

Extended Range Germanium Detector
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Germanium Well Detector
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Special Germanium Detector
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저온유지장치(Cryostat)
동작온도: 약 77 ~ 80 K (-196°C)
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전치 증폭기(Pre-Amplifier) – RC Feedback
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차폐체 (Lead Shield)
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1) NIM Format 

(Nuclear Instrumentation Module)

- 미국에서규정한표준규격
- 국제적으로통용되고있음
- Size, 전원, 신호의표준규격

2) NIM Unit을장착하고직류전원을공급

3) 직류전원공급장치는뒤쪽하단부
- 각 Unit에 DC ± 6V(10A), ± 12V(3A), 

± 24V(1.5A)를공급

NIM Bin & Power Supply
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Spectroscopy Amplifier
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Linear Amplifier

주증폭기의 Shaping time과반치폭과의관계

CR-RC회로를 이용한 파형정형
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Multi-Channel Analyzer (MCA)
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DSA - LX

Integrated Digital Spectrum Analyzer
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Gamma-ray Spectroscopy Analysis Software
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GENIE-2000 프로그램 운영
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