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Our group has been developing a dedicated fast timing	


solution with Si or MPGD options for end cap	





• there have been many CMS presentations by us to 
FC task force and also to Philippe’s meetings	



• main focus has been on Si based charged particle 
timing. Performance-> 16 pico sec rms at 1 MIP 
equivalent.	



• Also electronics/readout development.	



• Also work on realistic fab.	



• now joined CERN RD50 group-> extend Rad. dam 
testing and focus on better modeling.	



• As hedge against cost and rad hard limitations 
started 1 year ago on MPGD R&D (based both 
CERN and Saclay).



recent progress on Si rad 
dam issues

big jump in exposure to ~10^14 
protons!
perfect scaling of I w. exposure!
no evidence for gain degradation!
updating CERN RD50 capability 
for higher bias



Progress on MPGD timing
We have been constructing 2 devices to demonstrate !
the concept:!
!
One at CERN, nearing completion.!
!
One at Saclay recently completed and tested with flash lamp!
!
Week of March 9th-> 1st exposure at !
Saclay Laser-matter Interaction Facility!!
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This initial test used Microbulk technology for amplification structure.!
Potential time jitter reduction with higher pitch.!
Used Ne-Ethane (10%). CF4 nominally will yield lower jitter.!
110 V in 200 micron “drift region” led to limited pre amplification gain.!
440V across micro bulk in run shown below.!
initial test with 10nm Al used as “pc” with very low (~10^-6) qe!
n-photon ~ Cerenkov photon yield in final design



amplitude vs. event no.

Some runs in this initial test had difficulty with sparking. Perhaps aggravated by high laser intensity/rep rate.!
We look at the first part of the above run.



jitter in 1st 750 events

=>Improved to 36 picosec after correcting !
for trigger jitter.



Conclusion
• we have been busy since taking these data last week 	



• much to do on systematically reviewing the full data 
set collected.	



• preparing other tests and enhancements to design	



• these data confirm the validity of our concept.	



• much promise as a tool with lower cost and radiation 
damage sensitivity.	



• leading to promising collaboration with the Saclay 
laser facility


