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" HPGe detectors are semiconductor diodes
P-type: doped with trivalent impurity

Type

(e.g. Boron)

N-type: doped with pentavalent
- impurity (e.g. Phosphorus)

2

Why
Germanium?

Except for its large crystals, due
to germanium’s higher atomic
number and lower average
energy necessary to create an
electron-hole pair (2.9 keV) HPGe
detectors are more efficient than
silicon ones

What does it
“detect?

HPGe detectors are sensetive to
ioniziong radiation, particularly
X-rays and y-rays



HPGe detectors produce the highest resolution -
10.2% at 1 MeV- commonly available!
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O 2 Working principle
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Source: [3]



lonizing radiation enters
the germanium crystal
and interacts with the
seémiconductor material

o tVe

Metal Electrode
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A HE photon passing
through the detector
ionizes the atoms of the
semiconductor producing
electron-hole pairs

Photo-generated

electron-hoie pair

Under the influence of
an electric field,
electrons and holes
travel to the electrodes

The pulse that carries

information about the

photon’s energy is

measured in an outer Semiconductor setup.
circuit Source: [4]







Cooling Requirement

HPGe detectors must be cooled to liquid nitrogen
temperatures to reduce the thermal generation of
charge carries

Liquid nitrogen cryostat
Source: [7]






AGATA
- (Advanced Gamma
Tracking Array)

Aim: Developing and building a 4pi gamma-
ray spectrometer of the next generation

Array of 180 large encapsulated HPGe

Based on gamma-ray tracking

o 40 research institutes in 13 European countries

Artist’s view of the 41 AGATA spectrometer
showing the mechanical holding frame (yellow)
and cryostat dewars (blue) of the'HPGe
detectors. The figure is from the AGATA Science

White Book.


https://link.springer.com/10.1140/epja/s10050-020-00132-w

GRETA (Gamma-Ray
Energy Tracking Array)

It's claimed to be of order of 1000 times
more powerful than the best present arrays

Shell of ~100 highly segmented large HPGe

Based on gamma-ray tracking

Q Facility for Rare Isotope Beams (FRIB) at

Michigan State University A rendering of GRETA, the Gamma-Ray Energy
Tracking Array. (Credit: Berkeley Lab)
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