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My background

PhD @ Barcelona 2010 – 2013
PDRA @ Liverpool 2014 – 2019
Future Leaders Fellow @ Liverpool 2019 – now

Dr. Eva Vilella
UKRI Research Fellow
University of Liverpool

▪ Mostly High Voltage CMOS sensors R&D (chip design and evaluation)

‒ LHCb Mighty Tracker Upgrade
‒ CERN-RD50 CMOS Working Group (ie generic R&D), which I started and lead
‒ proton EDM
‒ ATLAS ITk Upgrade
‒ Mu3e

▪ For my PhD I worked on an avalanche photodiode sensor prototype
‒ ILC
‒ CLIC

and developed IP for a readout chip for DEPFET sensors
‒ Belle II

LHCb MightyPix1

RD50-MPW4
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2021 ECFA Detector R&D Roadmap
▪ Developed by the community to balance the detector 

R&D efforts in Europe

▪ Highlighted the need for a new R&D phase in the form 
of Detector Research and Development (DRD) 
collaborations

▪ To enhance the performance of the particle physics 
programme in the near and long term

https://cds.cern.ch/record/2784893

https://cds.cern.ch/record/2784893
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From 01.01.2024 ▪ The roadmap identified several R&D themes

▪ Critical to achieve the scientific programme in the ESPP 
(European Strategy for Particle Physics)

▪ Derived from the technological challenges that need to 
be overcome for the scientific potential of the future 
facilities

Detector Research and Development Themes (DRDTs)



506.07.2023 – UK Future collider town-hall, Birmingham – Eva Vilella

TF3 Solid state detectorsTF1 Gaseous detectors

TF2 Liquid detectors

Experiments timeline and DRDTs technological challenges
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Experiments timeline and DRDTs technological challenges

TF6 Calorimetry

TF4 PID and photon

TF7 Electronics

TF5 Quantum

TF8 Integration



706.07.2023 – UK Future collider town-hall, Birmingham – Eva Vilella

Solid state detectors (TF3) – An example Challenging specifications
Staged R&D programme
Stepping stones
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Series of workshops during the first half 
of 2023 to organise the communities 

towards forming the new collaborations
(proposal documents and national 

efforts in preparation)

DRD8 felt their area is too 
experiment specific to be the topic 
of a "Strategic R&D" bid.
DRD9 is taken care of by a new 
ECFA Training Panel.

https://indico.cern.ch/event/1245751/timetable/#20230301.detailed
https://indico.cern.ch/event/1214404/timetable/?view=standard
https://indico.cern.ch/event/1214410/timetable/#20230322.detailed
https://indico.cern.ch/event/1214407/
http://cds.cern.ch/record/2855520?ln=en
https://indico.cern.ch/event/1214423/timetable/#20230314.detailed
https://indico.cern.ch/event/1212696/
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UK Particle Physics Technology Advisory Panel (PPTAP)
▪ Developed by the STFC scientific community

▪ To coordinate the UK response to the European 
Committee on Future Accelerators (ECFA) and European 
Laboratory Directors Group (ELDG) R&D roadmaps

▪ To provide a report for STFC’s Technology and 
Accelerator Advisory Board (TAAB) on developing a 
coherent response to the European activities

Link to report: here

https://www.ukri.org/wp-content/uploads/2022/08/STFC-220822-ParticlePhysicsTowardsUKTechnologyRDRoadmapAcceleratorsDetectorsSoftwareComputingReport.pdf
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The PPTAP report… ( my take-home messages )
▪ … encourages a shift from the current funding model of experiment-construction-project 

driven Accelerators, Detectors, Software and Computing technology R&D to that of 
technology R&D driven programmes.

‒ A desire for longer-term stable funding for technology R&D

‒ A different and broader approach to detector R&D to complement the construction 
project funding might be beneficial

▪ … notes that the traditional approach that understandably focuses on the science drivers, and 
the projects delivering these, were missing the opportunities of creating technology 
synergies that could enhance science delivery, skills development, and career trajectories.
The financial constraints of recent years have further aggravated this by concentrating R&D 
into construction projects, where there is limited time and capacity, thereby restricting cross 
fertilisation, and potentially squeezing out early-stage innovation. 

▪ … says that cross-experimental R&D projects can be beneficial, allowing the sharing of 
expertise and producing enhanced solutions for the same cost.
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Early-stage R&D
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Non-collider experiments… don’t shoot me

T2K / Super-k / Hyper-K

g-2

Mu3e
DarkSide-20K

LEGEND

proton EDM / 
muon EDM

MAGIS-100

WatchmanCTA

SNO+

SBND / DUNE

LZ

Apologies if I missed 
your favourite non-
collider experiment
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My concerns
▪ We are safe (?) until ∼2035… then what?

▪ What do we need to do now to be safe then?

▪ Concentrate on R&D for the next big thing?

▪ Look for smaller non-collider experiments?

▪ Money

‒ Also for blue-sky detector R&D

▪ People

‒ How do we maintain our very much skilled hardware people?

‒ How do we transfer their knowledge and expertise to the next generation?

‒ How do we keep the next generation interested?


