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 HL-LHC → identify pile-up induced background 

 Bunch crossing at HL-LHC with sz ~ 5 cm  st ~ 170 ps

 Detector with time resolution of ~ 20 ps needed → reduce background

 Hermetic timing coverage requires large area coverage

 MPGD →MicroMegas presently the best candidate

 Use the fastest signal generator → Cherenkov radiation

 We will make use of a demonstrated concept

 Possible alternative MPGD: mRWell
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 Fastest signal generator

 Let charged particle traverse high nr-medium

 “Instantaneous” generation of Cherenkov photons

 Convert photons to electrons → at identical z-position (ideally)

 Amplify electrons after extremely short trip → anode readout

 Gas: Ne-C2H6-CF4 (80-10-10)

(COMPASS gas)
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 Fastest signal generator

 Let charged particle traverse high nr-medium

 “Instantaneous” generation of Cherenkov photons

 Convert photons to electrons → at identical z-position (ideally)

 Amplify electrons after extremely short trip → anode readout

 Gas: Ne-C2H6-CF4 (80-10-10)

(COMPASS gas)

 Possibly use as photo-

detector

 Possible alternative

 Replace MM with mRWell
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 PICOSEC: detector concept with large potential

 Simple construction

 Affordable

 Excellent timing performance

 Can be used as fast photo-detector

 Electronics to be verified

 Has large room for improvements

 PICOSEC Collaboration highly competent and enthusiastic
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 EICGENR&D2022_03: Precise Timing with a Micro Pattern Gaseous Detector

1. Please elaborate on the role and potential advantages of using a PICOSEC detector for the 

EIC. Based on reasonable assumptions about the radiator/photocathode/gas gain structure, 

how would this technology compare to LGADs for use as an EIC TOF detector in terms of 

multiple scattering, heat generation, and services?

2. Please show a diagram of where the PICOSEC detector would be placed in the experiment.

3. Describe in detail the proposed scope of work for Year 1.

4. What generic R&D and achieved milestones would be sufficient to establish that this 

technology is a viable candidate for an EIC TOF detector? (Further refinements in the 

radiator, photocathode, and gas gain structures are inherently open ended, but a final 

configuration could be established using project R&D.)

5. Regarding labor: Can you detail the %FTE participation by other collaborators? Which part 

of the project could be accomplished without funding for a PhD student?
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 Timing resolution st ~ 20ps

 Possibly track point usage

 Large area coverage

 Could be mounted on existing infrastructure

 Costs

 …
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Zhenyu Ye, Det1 Gen. Mtg. 060922
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 Radiation length: X/X0 of O(5%) → material is 75% driven by radiator

 Heat generation: 78 mW/ch with electronics under development → 780 W/m2

 Services: gas supply and power supply

Micromegas Radiator

mRWell
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 For instance, EPIC: Possible Picosec location
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 Second IR detector

if R&D goals are met:

Possible Picosec location
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 Familiarize with MM-Picosec
 Get detector in operating conditions and compare with GDD-FT device

 Establish mechanical stability
 Investigate and develop mechanical structure with minimal material impact

 Explore readout electronics
 Investigate and demonstrate feasibility of readout electronics

 Laboratory testing with light source
 Verify photon-yield

 Investigate performance

 Verify timing resolution

 Testbeam at CERN
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 Generic R&D
 Investigate electronics performance with MM-Picosec

 Improve stability with minimum material supply

 Investigate large area readout performance

 Replace MM with mRWell, verify performance (2nd + years)

 Possibly achieving milestones with
 Demonstrate electronics performance

 Demonstrate stability improvement

 Demonstrate large area readout capability

 Possibly achieving milestones with further refinements
 Verify improved photon-yield with modified photo-cathode/radiator

 Similar timing resolution of mRWell compared to MM → st ~ 20 ps

 Demonstrate performance equivalent of mRWell compared to MM
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 Project needs a person dedicated to topic → Ph.D. student

 Collaborator contributions: consulting, test beam support
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 Project needs person dedicated to topic → Ph.D. student

 Collaborator contributions: consulting, test beam support

 Budget reduction → personnel cost reduction → significantly project 

delay
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 Project needs person dedicated to topic → Ph.D. student

 Collaborator contributions: consulting, test beam support

 Budget reduction → personnel cost reduction → significantly project 

delay → project not feasible
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Project unfeasible


