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WG6

• Rich agenda, thank you for your 
contribution!
• Very active in SiC, exiting new developments.

• GaN and Diamond also very active, hopefully 
more abstracts for next meeting.
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Work Package Status

Currently we have three proposal in CDS 

Proposals (link):
• GaN for MIP detection - CERN-DRD3-PROJECT-2024-001
• SiC LGAD Detector - CERN-DRD3-PROJECT-2024-002
• 3D diamond detectors - CERN-DRD3-PROJECT-2024-003

Additional projects / ideas (work package or CF project?):
• SiC radiation studies (lead HEPHY)
• Gain layer in diamond (lead Santa Cruz)
• Diamond defects for dark matter detection (lead UZH)

https://drd3.web.cern.ch/wg6
https://cds.cern.ch/record/2904210
https://cds.cern.ch/record/2907318
https://cds.cern.ch/record/2912213
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WG6: Research Goals

• RG 6.1: Development of small cell 3D diamond detectors
• RG 6.2: Fabrication of large area Diamond, SiC and GaN detectors, improve material 

quality and reduce defect levels
• RG 6.3: Improve tracking and timing capabilities of WBG materials 
• RG 6.4: Apply graphene and/or other 2D materials in radiation detectors, understand 

signal formation

2024 – 2026 



52nd DRD3 Meeting, 5th December 2024   A. Oh & X. Shi

Work Package GaN
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Work Package GaN

Project description

Gallium nitride (GaN) semiconductors are now commonly found in optoelectronic and high-power

devices, e.g., light-emitting diodes (LEDs), lasers and high electron mobility transistors (HEMTs).

GaN can also be used for detecting ionizing radiation under extreme radiation conditions due to its

properties such as a wide bandgap (3.39 eV), large displacement energy (theoretical values averaging

109 eV for N and 45 eV for Ga), and high thermal stability (melting point: 2500 0C). Compared to

narrower band-gap semiconductors such as silicon, GaN can operate at higher temperatures; while a

comparison with other wide band-gap semiconductors, such as SiC, demonstrates GaN’s higher

electron mobility and potential for better carrier transport properties. In the proposal below, we

provide the outline of a project that aims to exploit recent developments in GaN fabrication processes

aiming at robust performances in harsh environments, e.g. high-temperatures, and assess the potential

of GaN as a meterial for the fabrication of radiation-hard devices for MIP detection.
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Work Package GaN
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Work Package SiC (LGAD)

mailing list: drd3-wg6-sic-lgad@cern.ch

For details see Xin’s talk
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Work Package 3D Diamond
mailing list: drd3-wg6-PP-3ddiamond@cern.ch
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3D diamond technology for 1017 neq

DRD3 WG6

• Project Goals:

Demonstrate the radiation hardness of 3D 
Diamond detector technology for fluences 
of 1017neq and beyond.  

Develop a 25um cell size 3D diamond 
detector.

Investigate charge 
multiplication.

Adresses 
WP 3.2 (4d dtracking)
WP 3.3 (extreme fluences)
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Work Packages
Additional projects proposals

• Planar SiC Schottky Diodes
• Studying Material properties, traps, 

irradiation effects, annealing

• Towards a Radiation Damage Model

• Proposal:
• irradiation study with commercially available SiC-

Schottky diodes on the short term

• Production of planar Schottky and pn-junction 
diodes
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Work Packages
Additional projects proposals

• Investigation of impact ionization in doped diamond
devices (Simone Mazza)
• Impact ionization holds promise to enable radiation-hard minimum-ionizing 

particle detection for diamond sensors. 

• Impact ionization have been observed for diamond sensors, but very little 
specific information is available about diamond's impact ionization properties. 

• Study, enabled by precision doping techniques, to separately determine these 
properties for electrons and holes. 

• Explore the prospects for tuning these properties through manipulation of the 
diamond semiconductor bandgap.
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Work Packages
Additional projects proposals

• Graphene electrodes on SiC
sensors
• Low temperature ohmic 

contact.
• (reduce the contact barrier 

between metal and SiC）

• Used as a transparent 
electrode

• Improve charge collection 
uniformity

• Increase charge collection 
rate



142nd DRD3 Meeting, 5th December 2024   A. Oh & X. Shi

Work Packages
Additional projects proposals

How to effectively improve charge collection rate and time resolution?
1. Using graphene to reduce the contact barrier and improve the P-ohmic contact performance
2. Graphene is used as an electrode

How to reduce graphene defects?
1. Transfer graphene to direct 
growth graphene on SiC

Readout electrical board and 
readout ASICs?
1. Improve signal-to-noise ratio
2. impedance mismatch

Effect of irradiation on the performance
1. Effects of different irradiation types on 4H-SiC devices
2. Understanding of temperature dependence
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Work Packages
Additional projects proposals

• Other developing ideas:
• Dark matter detection with diamond defects (N-vacancy 

complex?).
• See Vagelis talk yesterday about Si CCD using this principle. 

• Use exciton production/decay in cryogenic diamond as 
sensitive phonon detectors for dark matter detection? 
• Long lifetime of excitons in diamond.

• Can pump exciton population with laser?
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Towards WPs

• Synergies between existing proposals
• E.g: Many SiC activities on-going, merge LGAD and Schottky?

• Continue regular meetings every month.
• At least 2-3 meetings between the two DRD3 meetings

• Exchange common items progress

• Make detailed technical discussion happen

• Coordinate DRD3 agenda

• Will be announced with e-group: drd3-wg6-non-silicon@cern.ch

• Dedicated project proposal meetings category:
https://indico.cern.ch/category/18916/

mailto:drd3-wg6-non-silicon@cern.ch
https://indico.cern.ch/category/18916/
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Questions?

drd3-wg6-conveners@cern.ch

Comments, Suggestions, Questions: 

Webpage:
https://drd3.web.cern.ch/wg6

Mattermost:
https://mattermost.web.cern.ch/drd3/channels/wg6-general

mailto:drd3-wg6-conveners@cern.ch
https://drd3.web.cern.ch/wg6
https://mattermost.web.cern.ch/drd3/channels/wg6-general

