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MIRION complete offer for Synchrotrons

• Spectroscopy

• Silicon: X-PIPS, SDD (Si drift 

diodes) – single or multichannel

• HPGe: single or multichannel

• Imaging

• Strip detectors: single side

segmented detectors or double 

side segmented detectors (DSSD)

• Finely pixelated detectors, down 

to a micrometric pitch
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MIRION Specialty HPGe detectors
• More than 50 years in expertise 

manufacturing HPGe detectors from

standards to specialty solution 

• Covering several fields of application

• Fundamental nuclear research

• Ultra-low contamination 

counting labs

• X-Ray Fluorescence

• OEM solutions

• In-situ spectroscopy

• Space applications
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Ultra Low Background detectors
10-5 ct.s-1.cm-1

40-2700 keV range
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HPGe detectors for X-ray applications

TYPICAL VALUES

• HPGe detection material 

• Thickness: typical 5 to 15 mm 

• Energy range: from 2 up to 200 keV 

• High Voltage bias: up to 2 kV

• ELEMENTS: Typical 50mm2 – 450mm2 up to 1200 mm2

• MONOLITHIC SEGMENTED: typical 64 mm2

• Cryogenic cooling required -185°C: CP5-Plus cryocooler 

• Entrance window: Beryllium OR Aluminum for energies higher than ~20 keV  

• CMOS Electronics

• Up to several million count per seconds

• Dedicated readout electronics to sustain such high count-rates 
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Basic decision criteria HPGe vs. SDD 

EFFICIENCY

• What is the energy range of the 

physics to be done ? 

MITIGATION

• 11 keV X-ray emission line of Ge

• SDDs have superior Peak-to-Valley ratio 

for Fe55

Energy range Best efficiency 

< 10 keV SDD

   10 - 20 keV
SDD

HPGe with Beryllium entrance window 

> 20 keV
HPGe with Aluminum entrance window

HPGe with Beryllium entrance window ++
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Single Element

• Single cristal / single channel detector

• 50mm² (Ø 8mm) – 5mm thick

• 200mm² (Ø 16mm) – 10 mm thick

• 500mm² (Ø 25mm) – ≥ 10 mm thick

• Larger version possible

• Low fluorescence Aluminum cryostat

• Optional 

• Be / Al / Windowless 

• CP5-plus electrical cooler

• Water chiller

• Electronics fast CMOS preamplifiers

Demo Detector 

available

Energy resolution Typical Guaranteed

1000 cps
6µs shaping time < 120 eV < 130 eV

100 000 cps
0.5 µs shaping time < 120 eV < 145 eV

100 000 cps
0.1 µs shaping time < 150 eV < 170 eV

1 000 000 cps
FalconX or xspress3 

mini
< 175 eV < 190 eV
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Multi-Element

• 18 element detector

• Active area for each element: 50mm² 

(8mm diam)

• Active thickness: 5mm

• Low fluorescence Aluminum cryostat

• Be window thickness 50µm

• CP5-plus electrical cooler

• Water chiller

• Ion pump

• Electronics fast CMOS preamplifiers
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Monolithic Pixelated

• Total active area : 48mm x 48mm

• Active thickness: 7mm

• Segmentation: 36 pixels / 25 / 16

• Low fluorescence aluminum cryostat

• CP5-plus electrical cooler

• Be window thickness 175µm

• Collimator: Titanium alloy with 100µm Al 

coating

• Electronics fast CMOS preamplifiers
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Pixel Next Generation

• Total active area : 36mm x 36mm

• Active thickness: 5 mm

• Segmentation: 

• Linear or squared arrangement

• Pixels: 4x4 / 8x2 / 8x1 / 2x2

• Low fluorescence aluminum cryostat

• CP5-plus electrical cooler

• Electronics fast CMOS preamplifiers

6keV

1kcps

4µs

[eV]

6keV

100kcps

0.5µs

[eV]

60keV

1kcps

4µs

[eV]

122keV

1kcps

4µs

[eV]

1 124 125 329 483

2 119 128 341 487

3 117 126 328 472

4 126 134 340 483

Energy resolution Vs (energy / count rate / Gaussian shaping time)

Channel

Demo Detector 

available
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Pixel Next Generation

• Copper Ka – 8.1 keV

• Measurement and tests 

performed at DLS

• XPRESS4 readout

Figure by courtesy of Sudeep 

Chatterji & Nicola Tartoni, 

Diamond Light Source
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Pixel Next Generation

• Zirconium Ka – 15.8 keV

• Measurement and tests 

performed at DLS

• XPRESS4 readout

Figure by courtesy of Sudeep 

Chatterji & Nicola Tartoni, 

Diamond Light Source
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Monolithic Pixel vs. Multi-Elements detectors

Detector parameter
Monolithic pixels 

detectors
New generation 
pixels detectors

Discrete arrays

Energy resolution Good Best Best

Peak to background Good Best Best

Count rate capability Good Best Best

Number of channels Up to 100 Up to 16 Up to 24

Solid angle Largest Very good
Large surface

Lower active coverage

Energy range 2 : 200 keV
2 : 200 keV

(down to 0.3 keV)
2 : 200 keV

(down to 0.3 keV)

Charge sharing Mitigated (collimator grid) None None
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Monolithic Pixel vs. Multi-Elements detectors

Sol id  angle  Coverage

• 19 elements array

• 64 pixel – monolithic

• New generation pixel detector
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Custom configurations

• Gate Valve to open the 

cryostat to vacuum 

chamber

• Linear stage and bellow

to move the HPGe inside

the chamber

Windowless cryostats Elements arrangement

7-element linear
4-pix NG transmission 

cryostat

Idea ? 

Hybrid 8-element 

4x SDD

4x HPGe
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Wafers

Some realisations

• Linear diffractor – 1024 strip – 50 µm pitch – 1mm-thick 

• Medipix chip – 256x256 pix, 50 µm pitch – 1 mm-thick

• LEAPS – 10 segments pattern – 4mm-thick

Segmented HPGe wafers
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Exotic detectors

High efficiency Point Contact detectors with best pulser 

resolution for Rare Events detection

• CMOS electronics for best low-energy threshold

• Large (2.4 kg) PPC detectors 

• Radiopure: Ultra-Low background materials

• <80 eV FWHM test pulser with 2.4 kg crystal

Neutr ino /  Dark matter appl icat ions 

https://en.wikipedia.

org/wiki/CONUS-

Experiment#/

https://en.wikipedia.org/wiki/CONUS-Experiment#/
https://en.wikipedia.org/wiki/CONUS-Experiment#/
https://en.wikipedia.org/wiki/CONUS-Experiment#/
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Cnclusion & outlook

• Specialty HPGe detector solutions 

• Large panel of existing solutions 

• Single channel

• Arrays

• Wafers – fine pitch 

• Configuration customization

• Mid-term : new HPGe consolidation

• Better performances FWHM & high count-

rates

• Check for reproducibility & robustness

• Long-term R&D:

• Crystals for Holes charge collection with

faster risetime and improved high-energy

performances

CONCLUSION OUTLOOK – improve performances
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