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End of HL-LHC 
“fundamental” R&D ??

• Shifting RD target?



Future work on FCC tracking

• VERTEX Conference September 2017: Status & Challenges of Tracker Design 
for FCC-hh, Zbyněk Drásal on behalf of FCC-hh detector working group
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Need for radhard precise timing 
detectors 5ps: 
 Not existing! 

…so far 30ps seems feasible.

Need for ultra-radhard detectors
– Present detectors will not work at 
6e17 neq/cm2  Not existing!
Note: We not even understand the solid 
state physics in devices irradiated to this 
level of fluence.

Exploit new technologies, reduce radiation 
length, reduce complexity (i.e. increase 
integration) … go monolithic.

Sensor/Frontend Electronics
point of view: Showstoppers!!

….note that RD50 is already working on many of the challenges (next slides)



RD50 Workplan for 2017/2018  (1/2)

• Defect and Material Characterization (Convener: Ioana Pintilie, Bucharest)

 Consolidate list of defects and their impact on sensor properties (Input to simulation group) including 
introduction rates & annealing for different type of irradiations and materials

 Extend work on p-type silicon including low resistivity material

• Understand boron removal in lower resistivity p-type silicon: 
Performance of MAPS, CMOS sensors, LGAD  … adding new macroscopic measurements

• Working group on acceptor removal formed!

 Characterization of Nitrogen enriched silicon (starting project, wafers ready)

• Detector Characterization (Convener: E.Fretwurst, University of Hamburg, Germany)

 TCAD sensor simulations

• Cross-calibration of different simulation tools (ongoing) and comparison of “TCAD models”

• Refine defect parameters used for modeling (from effective to measured defects) 

• Extend modeling on charge multiplication processes

• Surface damage working group 

• Extend use of signal simulation tools towards fitting of measured data

 Extend experimental capacities on e-TCT equipment

• Parameterization of electric field (fluence, annealing time, etc.)

 Exploit full potential of Two Photon Absorption for sensor characterization; build setup at CERN

 Continue parameterization of radiation damage (performance degradation) of LHC like sensors !

 Explore fluence range to1017cm-2and beyond (to prepare for future needs in forward physics and FCC)
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Understand the Physics of radiation damage

Provide the tools to characterize and predict damage 
and optimize devices for performance



RD50 Workplan for 2017/2018  (2/2)

• New structures (Convener: Giulio Pellegrini, CNM Barcelona, Spain)

 Continue work on thin and 3D sensors (especially in combination with high fluence)
 Continue characterization of dedicated avalanche test structures (LGAD, DD-APD)
• Understand impact of implant shape and other geometrical parameters on avalanche processes
• Study of Gallium based amplification layers and impact of Carbon co-implantation

 LGAD, DD-APD: intensify evaluation of timing performance and radiation degradation 
(Where are the limits? How to overcome radiation damage? How much gain is optimum?)

 HVCMOS
• Continue characterization of existing devices (close collaboration with ATLAS HVCMOS group)
• End of year: submission of first RD50 devices in an engineering run

• Full detector systems (Convener: G.Kramberger, Ljubljana University, Slovenia)

 Further studies of thin (low mass) segmented silicon devices
 Study performance of thin and avalanche sensors in the time domain (Fast sensors!)
 Long term annealing of segmented sensors (parameterize temperature scaling)
 Continue study on “mixed” irradiations (segmented detectors)
 Continue RD50 program on slim edges, edge passivation and active edges

• Merging of RD39 into RD50
 Cryogenic operation at high fluences?

• Links with LHC experiments and their upgrade working groups
 Continue collaboration on evaluation of radiation damage in LHC detectors
 Continue common projects with LHC experiments on detector developments
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Provide precision timing detectors

Go monolithic

Keep close link with the Experiments
(both: in planning/preparation and in operation)



European Strategy
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