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Detector R&D Theme

To evolve the design of solid-state sensors to cope with extreme fluences, it is essential 
to measure the properties of silicon and diamond sensors in the fluence range 1x1016 - 
5x1018 neq/cm2 and to develop simulation models correspondingly including microscopic 
measurements of point and cluster defects. All technologies will need improved 
radiation tolerance for use at future hadron collider experiments. Exploration of 
alternative semiconductors and 2D materials should timely start having as target the 
proper functioning at the extreme fluences present in the innermost parts of the 
detectors.  A specific concern to address is the associated activation of all the 
components in the detector. Exploration of alternative semiconductors and 2D materials 
is desirable to push radiation tolerance further.

DRDT 3.3 - Extend capabilities of solid-state sensors to operate at extreme fluences

WP 3
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Relationship between WPs and WGs
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WG3 Research Goals
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WP3 task, milestones, deliverables
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WP3 task, milestones, deliverables
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WG3 EOI

• Total number:  27 institutes (23 Europe, 2 North America, 1 Asia,  1 Middle East)
• All topics of WG3 covered:

• Microscopic defect studies of Si, SiC, GaN ( 9 institutes mentioned DLTS)
• Most institutes can perform macroscopic measurements
• Radiation hard LGADs is mentioned explicitly by 9 institutes
• 5 institutes with irradiation facilities 
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Running Projects related to 
WG3/WP3 
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RD50 project
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RD50 project
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RD50 project
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RD50 project
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New projects  
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New projects are needed to achieve our research goals, especially 
for WBG materials
• All new WG6/WG2 productions should include samples for 

microscopic studies (collaborative work)
• Note that for fluences > 5x1015 neq/cm2 the standard defect 

investigations techniques (DLTS, TSC) do not work. Some 
extension possible for quantitative evaluations via:
•  extended simulations starting from well determined defect 

introduction rates at lower irradiation fluences and ab initio 
modeling of different radiation induced defect structures

• or/and fabrication of special doped samples.
• For fluences well above 1016neq/cm2 , other techniques, such as 

EPR (Electron Paramagnetic Resonance), FTIR (Fourier Transform 
IR Spectroscopy) or PA (Positron Annihilation) have to be 
employed.

• A Work Package Project template is available
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Setting up WG3



DRD3

DRD3  WG3 First Meeting, 03 June 2024 16

• 3rd WG3 convenor still missing  (volunteers?)
• Submit abstracts (scientific/project proposals) for the DRD3 week 
• Identify common DRD3 projects
• WG3 Organisation:
• No subgroups for the time-being
• Proposed liaison persons for:
• Simulation (WG4)
• WBG (WG6)
• LGAD (WG2)
• Irradiations

• Regular meetings in between the DRD3 workshops

Important e-mails:
• Convenors: drd3-wg3-conveners@cern.ch 
• E-group:  drd3-wg3-radiation


