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Grand Challenges: 

1. Advancing HEP detectors 
to new regimes of 
sensitivity

2. Using integration to enable 
scalability for HEP sensors

3. Building next-generation 
HEP detectors with novel 
materials and advanced 
techniques 

4. Mastering extreme 
environments and data 
rates in HEP experiment

Held during 2019, report 
released in August 2020



Readout and ASICs
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Instrumentation Frontier conveners and 
scope

The Instrumentation Frontier group is geared to discussing detector technologies and R&D 
needed for future experiments in collider physics, neutrino physics, intensity physics and at the 
cosmic frontier. It is divided into more or less diagonal sub-groups with some overlap among a 
few of them. The sub-groups are Calorimetry, Cross Cutting and Systems Integration, 
Electronics/ASICs, Micro Pattern Gas Detectors, Noble Elements, Photon Detectors, Quantum 
Sensors, Solid State Detectors and Tracking, and Trigger and DAQ. Synergies between the 
different sub-groups, as well as with other Frontier groups and research areas outside of HEP 
will be paid close attention to. 

Phil Barbeau Duke University psbarbeau[at]phy.duke.edu

Petra Merkel Fermi National Accelerator 
Laboratory petra[at]fnal.gov

Jinlong Zhang Argonne National 
Laboratory zhangjl[at]anl.gov



IF topical groups and co-conveners
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IF Liaisons
Liaisons are providing high-level and bi-directional communication b/w Frontiers
IF Liaisons:

• Energy Frontier: Caterina Vernieri (SLAC), Maksym Titov (CEA Saclay) 
• Neutrino Physics Frontier: Mayly Sanchez (ISU)
• Rare Processes and Precision: Marina Artuso (Syracuse)  
• Cosmic Frontier: Kent Irwin (SLAC), Hugh Lippincott (UCSB) 
• Accelerator Frontier: Andy White (UTA) 
• Computational Frontier: Darin Acosta (Florida) 
• Underground Facilities: Eric Dahl (Northwestern), Maurice Garcia-Sciveres

(LBNL) 
• Community Engagement: Farah Fahim (FNAL)
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A long journey
• Started in 2020 paused because of COVID
• Before the pause:

• Defined possible overlaps and boundaries between topics
• Engaged community with several topical workshops leading towards the community 

meeting
• We had received 343 LOIs and had started to work on white papers

• After the pause:
• Slightly reorganized topical groups
• Focus on white papers – submitted to arXiv

• Currently working on sub-topical and topical summary 
• Preparing for the meeting in July



Electronics / ASICs



Electronics / ASICs
Received 32 LOIs
Consolidated/coordinated on a few 

areas
IF7 - Connection established with:    

• TDAQ/Triggering   (IF4)  
• Solid State Detectors /Tracking 

(IF3)
Relevant IF7 related contributions 
merged into  IF3 and IF4  white papers
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• AI/ML
• Calorimetry
• Data handling
• Deep cryogenic readout
• Design for reliability analytical 

techniques
• Monolithic sensor readout
• Photodetector readout
• Pixelated Liquid Noble readouts
• Optical links
• Timing
• ….



Cross Cutting and System Integration

Foundries and foundry access
Calibration & Test beams and irradiation facilities
Facilities for unique environments

• Low environmental noise
• Cryogenic facilities (LAr to mK)
• Low-background LOIs will be covered by Underground Facilities working 

group
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Final white papers
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Final white papers
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Final white papers
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Final white papers
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Final remarks
Our CPAD community discussion concluded that there was movement towards direct 
support for instrumentation  and, in fact,  two FOA’s from DOE appeared in the Spring 
that included some wording from the 2019 BRN Instrumentation report
• Microelectronics Co-Design Research LAB opportunity 
• Traineeship in High Energy Physics        University Program
• We have participated in discussions with ASIC foundry representatives to explore 

opportunities for  multi-party NDA’s
• Notably:     Skywater & TSMC   

• DOE-led effort for EDA tools
• We expect to continue to pursue opportunities through the HEPIC and follow the progress of 

the 3 funded Traineeship programs
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Thank you!


