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DPNC research

ATLAS, 
FCC, FASER (CERN)

Ground

CTA, MAGIC 
LST, LHAASO 

IceCube

T2K 
Hyper-Kamiokande

CERN/EU  Strategy

APPEC Strategy

Swiss particle physics  (CHIPP)  Strategy

Collider Physics Astro Particle Neutrino

Space

POLAR-2, DAMPE, HERD, PAN, eXTP 
AMS

Medical physics  

             pico second pixel detectors 
Neurophysics 

         

Artificial Intelligence 
applied to physic experiments



Astroparticle DPNC research
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ATLAS  

• ITK: Patch Panel Type 0 PCB design (flex rigid technology with 
1Gbps links and high current) 

• HTT-PRM (Trigger ): 10Gbps Interlaken links FW design on 
intel Stratix10. 

FASER 

•  Tracker Readout Board and Trigger Logic Board with 
hardware GPIO adapter and firmware design on unige GPIO 
board (Cyclone5 FPGA) 

• pre-shower: ASIC design (Pixels amplifier, Sample/Hold, ADC)

Electronics workshop for SMD PCB assembly 
Clean room facilities 

Engineering @ DPNC
Astroparticles 

• POLAR2: Hardware rigid-flex PCB & Firmware design based 
on Microsemi Igloo FPGA, 8 CITIROC ASICs and 64-ch SiPM 
array 

• PAN demonstrator: Multi-boards PCB design with StripX & 
StripY Front end boards based on Strip detectors and ADCs. 
Back End electronics firmware based on intel Cyclone5 and 
UniGE GPIO board. Data Handling Unit firmware. 

• HERD demonstrator: Front End Board rigid-flex PCB design 
with 3 x 128-ch SiPM array and 6 VATA ASICs. Back End 
Electronics hardware design with power & logic Boards on 
NanoXplore FPGA and firmware design for Front-End 
readout

PET  

ASIC design (TDC) and Test PCB

Neutrino T2K upgrade 

•  S-FGD sub-detector: 256 SiPM channels Front-End Board: 
Hardware 14 layers PCB & Firmware design based on intel 
Aria10 FPGA and 8 CITIROC ASICs. 

• TOF sub-detector: HF 8 SiPMs HF amplifier design & 
production. Slow Control Board hardware and microcontroller 
software design & production. 

• Mu3e/NA61: rigid-flex PCB design with MuTrig2 ASICs. DRS4 
32-ch x 5Gsample/s USB3 Board production



Engineering @ DPNC

CTA experiment  

• Design and construction of 2 cameras (1 prototype + 1 pre production under completion)  
• Consisting of 108 SiPM modules with assembly jigs + Digicam Crates integration + Water cooling system 
• Integration of camera proto into the Telescope in Krakow (insertion stand, comissioning)

ITK for ATLAS experiment 
•  (Design, electronics testing , Assembly for the Outer Barrel detectors and services) 

FASER 
•  (Design, In house Fabrication, Assembly and Metrology for Tracker stations) 

Astrophysics in Space 
• HERD: Design of the “Fiber Tracker” mechanics and read out integration (space qualification tests in BERN on 3 

prototype planes) 
• POLAR2: Design of the whole detector including electronics integration + cooling system 
• PAN demo: Design of the whole system (Magnets, strips and pixels detectors) 
• eXTP: pre design of the strip module (compact design with Front End electronics) and space qualification test 

NEUTRINOS  

• ND280 Upgrades : design and constructions of 6 TOF + sFGD Front End electronics and 
cabling management 

• Mu3e: design, fabrication and assembly of the SciFi (scintillating Fiber tracker) 
• High pressurized TPC (developments ongoing on a first prototype) 

5 conventional machines and one CNC (3 axes). 
Metrology equipment: one Mitutoyo 3D machine (2m x 0,9 m 

capacity) and  optical system with a MicroVu (0,4x0,4m capacity) 
Clean room



The SST-1M Camera @ DPNC
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SST-1M First Light



LST & LHAASO

LHAASO


• Contribution to the science book. 


• Camera Light-guides. 

LST


• Joined in 2019


• Contribution to the system engineering: 


• Lead System Engineer @ DPNC.


• R&D on the new  SiPM based camera.

Great opportunity for DPNC to capitalise on its developments and on expand physics goals
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Final statements
• DPNC has a portfolio of research activities in particle physics and physics 

applications covering the 3 pillars of the CHIPP strategy.


• Strong departments of mechanical and electronics engineering. 


• Astroparticle physics is one of the three columns of the DPNC research. 


• Two branches: ground based and space based experiments.


• CTA is a priority at DPNC for its future research activities 


• DPNC fully supports CTA activities with the electronic and mechanical 
engineering groups. 


