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Radiation Safety. Amplified. 

HPGe detector development @ MIRION 
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Outline 

 
Overview of MIRION Technologies 

Key expertise and technologies (MIRION SyD) 

Recent HPGe detector developments 

 

New detector technology @ MIRION 
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As a global leader in radiation 
measurement, we are driven to protect 
people, property and the environment 
from the harmful effects of ionizing 
radiation. 

A CLEAR & DEFINING PURPOSE 

OUR MISSION 
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Six divisions to better serve customer needs and react to market demand 

Mirion Technologies (Canberra) : Organization Structure 

Sensing  
Systems (SSD) 

Conduit 
systems used 
to pass cables 
through 
reactor 
containment 
structure 

Detector 
systems for 
plant safety 
and control 

Health  
Physics (HPD) 

Fixed and 

mobile 

systems 

focus on 

protecting 

individuals 

from 

hazardous 

radiation 
exposure 

Dosimetry  
Services (DSD) 

Service 

providing 

official 

dose of 

record 

reports for 

workers 

exposed to 
radiation 

Radiation 
Monitoring 

Systems (RMSD) 

Fixed and 
mobile 
systems 
monitor 
radiation levels 
and fission by-
products 
throughout the 
nuclear plant 
life cycle 

Characterization 
(ChD) 

Specialized 

camera 

systems for 

hazardous 

environments 

as well as NDA 

systems and 

M&E for 

decommission-

ing and waste 

management 

Spectroscopy 
(SyD) 

Radiation  

measurement 

solutions for 

laboratory, in 

vivo, and in-

situ 

applications. 
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SyD 

Spectroscopy Division (SyD) 

Product Lines  
ÅGamma Spectroscopy 

ÅCustomized Research Detectors 

ÅAlpha Spectroscopy 

ÅAlpha/Beta Counting 

ÅEnvironmental Monitoring 

MISSION 
To create exceptional 
experiences for our customers 
at every touchpoint, leading 
customers to only think of us for 
every spectroscopy solution. 
 

Key Customers 
ÅNuclear Power and Nuclear Fuel Cycle 

ÅCommercial and State Laboratories 

ÅFederal Governments - Department of 
Energy, Defense 

ÅEducational and Research Institutions 

ÅDecommissioning and Dismantling 
through the Characterization division 
(ChD) 

ÅNuclear Security/Safeguards 

ÅIndustrial, OEM, and Medical 
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Headquarters: San Ramon, CA 

SyD fabrication sites: 

˅ Meriden, CT  

˅ Oak Ridge, TN 

˅ Olen, Belgium 

˅ Lingolsheim, France 

 

+ 33 other sites worldwide (sales, fabrication) 

 

 

 

 

Mirion Locations 

Full  
complementarity 
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Key expertise and  

technologies 
Related to Germanium detectors at MIRION (CANBERRA) 
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Product Development and Project Management 

˅ Long background in both developing advanced 

technologies (specialty detectors) and large-scale 

products (standard detectors) 

˅ Stage Gate development approach based on 

technology readiness level (TRL) and technical risk 

assessment 

Key expertise and technologies  

Project 
Management 

(and  QA) 
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Product Development and Project Management 

Semiconductor Process 

˅ Large know-how and proprietary processes 

(segmentation, passivation) 

˅ Driven by modelling 

˅ Full and redundant set of process equipment for 

Si, Si(Li) and Ge: shaping, PVD, CVD, 

implantation, diffusion, outgassing / annealing  

capabilities 

˅ Thin layer characterization capability (thickness, 

stress, reliability, charge carrier life time) 

˅ Management of clean / radiopure environments 

˅ Crystal growthing capabilities 

Key expertise and technologies  

Semiconductor 
process 

Project 
Management 

(and  QA) 
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Product Development and Project Management 

Semiconductor Process 

Mechanics, vacuum and cryogenics  

˅ Development of low-vibration and long-life cryocoolers 

for HPGe 

˅ Improved thermal balance (necessary for electrical 

cooling) 

˅ Proprietary technologies to hold and encapsulated 

HPGe detectors 

˅ Long experience with UHV process  

 

Key expertise and technologies  

Semiconductor 
process 

Project 
Management 

(and  QA) 

Mechanics  

Vacuum 
Cryogenics 
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Product Development and Project Management 

Semiconductor Process 

Mechanics, vacuum and cryogenics 

Ultra-low background 

˅ Systematic characterization, traceability and 

underground storage of radiopure materials 

˅ Collaboration with international low-background 

laboratories and experiments (double ɓ decay, Dark 

Matter, neutrino scattering) 

 

Key expertise and technologies  

Semiconductor 
process 

Project 
Management 

(and  QA) 

Mechanics  

Vacuum 
Cryogenics 

Ultra-low 
background 
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Product Development and Project Management 

Semiconductor Process 

Mechanics, vacuum and cryogenics 

Ultra-low background 

Electronics 

˅ Strong expertise in analog electronics 

˅ Continuous challenge for low-noise, high count rate, low 

power, multi-channel and more integrated electronics 

 

Key expertise and technologies  

Semiconductor 
process 

Project 
Management 

(and  QA) 

Mechanics  

Vacuum 
Cryogenics 

Ultra-low 
background 

Electronics 
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Project Management 

Semiconductor Process 

Mechanics, vacuum and cryogenics 

Ultra-low background 

Electronics 

Signal Processing 

˅ Pulse shape analysis techniques transferred from 

physics to industrial applications 

˅ Growing know-how with digital acquisition to 

characterize multichannel detectors  

Key expertise and technologies  

Semiconductor 
process 

Project 
Management 

(and  QA) 

Mechanics  

Vacuum 
Cryogenics 

Signal 
Processing 

Ultra-low 
background 

Electronics 
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Project Management 

Semiconductor Process 

Mechanics, vacuum and cryogenics 

Ultra-low background 

Electronics 

Signal Processing 

Nuclear Measurement (spectroscopy) 

˅ Alpha, beta, gamma and x-ray spectroscopy is 

recognized as core competency of MIRION SyD 

˅ Unique experience with low background, low noise and 

multichannel spectroscopy 

˅ In-depth modelling of detectors during design and 

characterization phases 

Key expertise and technologies  

Semiconductor 
process 

Project 
Management 

(and  QA) 

Mechanics  

Vacuum 
Cryogenics 

Nuclear 
measurement 

Signal 
Processing 

Ultra-low 
background 

Electronics 
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New technologies  

& Products 

 
MIRION SyD solutions for scientific applications 
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MIRION (CANBERRA) detector overview 

MIRION (CANBERRA) detector catalog:   

https://www.mirion.com/products/germanium-detectors 


