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https://indico.in2p3.fr/event/31710



• Disclaimer: the purpose is showing a glimpse of the Journées, not an exhaustive summary

• 58 registered people; approx. 40-50 participants
• Timetable (one keynote presentation in each session) :

• Session 1: Gamma Detectors
• Session 2: From visible to mm wavelength detectors
• Session 3: X-ray detectors
• Session 4: Detectors for synchrotron radiation

• Visits to plasma and ion sources platforms + ESRF (limited to 16 people)
• Poster session

• Industrial participants :
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High/Low Voltage Power Supply systems and Front-End/Data Acquisition modules which meet 
IEEE Standards for Nuclear and Particle Physics.

Conception, development, manufacturing and marketing of particles sensors in extreme 
conditions, in high technology domains: medical, nuclear, spatial, geoprospecting, military and 
internal security.
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Sensitivity to anatomical changes

TOF measurement between
Plastic scintillator beam monitor and 

Prompt gamma detector TIARA to 
determine proton range
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PGTI TOF Diamond hodoscope

• 40 channels
• σcoinc < 100 ps
• Ampl ∼ 100 mV

(p @ 50 MeV)
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CMOS sensors for UVOIR imaging EMCCD for photon counting Skipper CCD for noise below 1 e-

Multi-Amplifier Sensing (MAS) CCD SiSeRO (Single electron Sensitive 
ReadOut) CCD

Other
• Skipper CMOS
• Active Pixel sensor with 2 SiSeROs

per pixel
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Addition of an Electron Multiplication register (‘gain 
register’ between the usual serial shift register and 
the output amplifier). Supress read noise, amplifies 
dark current

1 amplifier / pixel, multiplexed readout, electronic 
shutter (rolling/global), high dynamic range
High energy consumption, dark current, inter-pixel 
capacitance

Reading back and forth several N times reduces the 
noise in sqrt(N); readout during exposure; choose 
skipper region

Pixel charge modulates current in readout transistor
• Faster readout (X-ray), high conversion gain, no kTC, 
compact
• Expect 1e noise at 1 MHz for 1500 pA/e 

• Repeated readout of the 
same charge... in 
sequential amplifiers
• Average (or weighted 
average) on 8, 16, 32 
channels
• Complicated Readout 
system
• Correlated noise 
suppression: read the 
same value at different 
times 
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Expertise in design and fabrication of KIDS and associated optics, electronics, and analysis chain
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• HgCdTe based IR detectors are widely used in the most up to date IR instruments and serve very well astronomers.
• However in photon-starved applications, we are interested in increasing the detector sensitivity. As shown APD sounds

to be promising candidates as they allow sub-electron readout noise. Yet these detectors are still under development.
• IR Photon counting arrays with HgCdTe-based APD ?

An excess noise factor below 1.02 would allow us to operate in a photon counting mode. We would reach an almost
noiseless multiplication. This could bring major changes in IR astronomy.
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l PICMIC concept validated:
l Principle of very precise time measurement already validated; now principle of very precise positions validated.

l A first demonstrator using SAMPIC for time measurement and combining both time and position measurements based on
SAMPIC DAQ is being used to combine both very precise time and position measurements.

l A new detector NCP is being developed to reach unprecedented resolutions in both time and position.

l A board integrating a low-jitter timing preamplifier and discriminator (LIROC-OMEGA) as well as a precise TDC (piciTDC-CERN).
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• PV have achieved in few years the same cell efficiency as silicon and it is still 
increasing.

• PV are used for solar cells in space, tolerance to radiation very high respect to 
silicon (which is destroyed very soon)

• Gamma-ray detector with energy resolution comparable to CdZnTe
(3.2%@122keV, 1.6%@662keV) was obtained thanks to Bridgman growth of 
CsPbBr3 (Northwestern university)

• X-ray imagers were made at CEA and meet high spatial resolution and large signal 

https://peroxis-project.eu/

Achievements : 
ü Spatial 

resolution
ü Sensitivity 

(signal)

• Layer thickness
• Surface

û Dark current 
value/stability

û Process 
compatibility 
with backplane 
technology 

(vs. indirect detection with scintillator)
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Adaptation of a commercial UV camera to soft RX detection to 
improve frame rate.
Application of the concept to upgrade other beam lines.
Trend is to have larger area detectors with smaller pixels.
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A single microbeam (as visualised using Gafchromic ® film, 
left) was scanned horizontally across the microstrip detector.  

• Juxtaposition of 9 x 17-strip diamond detectors:
150 µm thick monocrystalline diamond substrate

• Tests with veterinary patients
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Linear defect: 
dislocation

« Punctual » 
defect: 

precipitate / 
inclusion
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