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RDq / DRD5

i) Promote the development of advanced quantum sensing technologies; 
ii) Investigate and adapt state-of-the-art developments in quantum technologies to particle physics; 
iii) Establish the necessary frameworks and mechanisms to allow exploration of emerging technologies; 
iv) Develop and provide advanced enabling capabilities and infrastructure.
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DRD5 - RDq

Convenors of TF5 collected community input to identify technology areas of interest  

Families of quantum sensors identified 
• Clocks and clock networks 
• Superconducting & spin-based systems 
• Kinetic detectors 
• Atoms/ion/molecule & atom interferometers 
• Optomechanical devices 
• Nano-engineered & low-dimensional materials 

Co-convenors for different technology families reached out to community to identify interested and ask 
for work package ideas 

Work packages proposed with varying detail / approach / scope 
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DRD5 - RDq

Workshop among convenors in April 

Discuss status of community in different technology 
families 

Significant differences in communities, existing 
collaborative efforts, needs 

Discuss submitted proto-work packages 

For gaseous detectors:  
Interest in interface with activities on nano materials / low-
dimensional materials  



6

C. Dujardin et al., RDq 
symposium https://
indico.cern.ch/event/
1229782/contributions/
5352551/attachments/
2625832/4540977/Topic 
QD and Metamaterials - 
slides.pdf 
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Quantum effects in 2D materials (graphene like, quantum 
wells..) 
Change of the electronic properties: indirect to direct, enhanced quantum 
efficiency 

Enhanced QE of Cu photocathode with Gr 
coating -> 25% low work function
measured Gr grown on Cu vs bare Cu

Lifetime enhancement for chemically reactive surfaces
showed higher QE and lower work function after 
annealing, suggesting that graphene allows 
photoelectrons to tunnel through without any loss of 
efficiency

https://aip.scitation.org/doi/10.1063/1.4974738

Graphene increases work function of 
semiconductor photocathodes - inward 
pointing dipoles
few layers of BN also reduces the work 
function of alkali-based photocathodes
forms outward pointing dipoles
one layer preserved high QE

https://www.nature.com/articles/s41699-018-0062-6

C. Dujardin et al., RDq symposium https://indico.cern.ch/event/1229782/contributions/5352551/attachments/2625832/4540977/
Topic QD and Metamaterials - slides.pdf 
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More advanced project toward HEP

C. Dujardin et al., RDq symposium https://indico.cern.ch/event/1229782/contributions/
5352551/attachments/2625832/4540977/Topic QD and Metamaterials - slides.pdf 
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Deposited as “project” to M.Doser Deposited as “project” to M.Doser

DRD5 - RDq

Proto-work packages submitted by interested groups to TF convenors  

Focused on specific developments by involved groups 



DRD5 - RDq - technology platforms

• Create collaborative structure to share information about developments and facilities 

• Facilitate access to facilities - expensive infrastructures 

Technology family on nano materials and low-dimensional materials 
• Interface between material scientists and detector developers 
• Offer opportunity to access and exploit state-of-the-art materials 
• Promote evaluation of novel materials for environments relevant for HEP applications 

• Testing facilities 
• Technology forums
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DRD5 - RDq - next steps

• White paper in preparation by technology co-convenors 
• TF5 convenors will condense white paper into LoI in July 

• LoI will be shared with interested communities who express their interest by end of July 

• LoI to be submitted in summer following the request by DRDC
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