
  

ECFA Detector R&D Roadmap:

TF2 Liquid Detectors

Storytelling from Luca Scotto Lavina
(but no management role on it, just a member)



  

TF2: Liquid Detectors
●     TF1 Gaseous Detectors https://indico.cern.ch/event/1214405/

●    TF2 Liquid Detectors https://indico.cern.ch/event/1214404/
●     TF3 Solid State Detectors https://indico.cern.ch/event/1214410/

●     TF4 Photon Detectors and PID https://indico.cern.ch/event/1214407/

●     TF5 Quantum and Emerging Technologies https://indico.cern.ch/event/1214411/

●     TF6 Calorimetry https://indico.cern.ch/event/1213733/

●     TF7 Electronics and On-detector Processing https://indico.cern.ch/event/1214423/

●     TF8 Integration https://indico.cern.ch/event/1214428/

●     TF9 Training https://indico.cern.ch/event/1214429/

https://indico.cern.ch/event/1214405/
https://indico.cern.ch/event/1214404/
https://indico.cern.ch/event/1214410/
https://indico.cern.ch/event/1214407/
https://indico.cern.ch/event/1214411/
https://indico.cern.ch/event/1213733/
https://indico.cern.ch/event/1214423/
https://indico.cern.ch/event/1214428/
https://indico.cern.ch/event/1214429/


  

TF2: scope and organization
Leaders:

Roxanne Guenette (University of Manchester)

Jocelyn Monroe (Royal Holloway, University College London)

Material taken from
TF2 DRD2 Community Workshop
held on 20 April 2023



  

TF2: Roadmap

Concerning LPNHE:

● Multi-ton scale DM detectors

Other interesting developments:

● Light dark matter detectors
● Ton-scale 0nbb



  

Working Packages



  

Working Packages

DARWIN
XeLab (IN2P3 R&D Master Project)

X-Art (ANR)



  

WP1.2 : Electroluminescence
and charge amplification

Material taken from Alexander Deisting
TF2 DRD2 Community Workshop
held on 20 April 2023



  

WP1.2 : overlap with other WPs



  

WP1.2 : research interest and technologies

Dual-phase
Xenon
TPC



  

WP1.2 : deliverable and milestones

Funding requests



  

WP3.4 : Microphysics and characterization

Material taken from Davide Franco and Marie-Cecile Piro
TF2 DRD2 Community Workshop
held on 20 April 2023



  

WP3.4 : contributions

● Characterization of LXe and LAr response to low energy recoils 
● Modeling of sub-keV interactions as well the angular dependence of e- recombination relative to the electric field 

direction in LAr and in LXe (M. Szydagis, Albany)
● Bubble growth modeling to determinate nucleation efficiency (M.-C. Piro, UofA) 
● Mechanism of recombination and the ionization response to low-energy nuclear recoils (G. Fiorillo, Naples U.)

● Understanding single-electron background 
● Identification of causes of Single electron (SE) emissions in LAr TPC (M. Wada, AstroCeNT)
● Identification of causes of Single electron (SE) emissions in LXe TPC (L. Scotto Lavina, LPNHE)

● Calibration sources / beams
● Generation of 37Ar calibration source with neutron sources (M. Wada, AstroCeNT)
● Low-energy neutron beams / neutron detectors (J. Wilson, ICJLab)

● Xe-Ar mixture
● Cryogenic system for Xe-doped liquid Ar (M. Wada, AstroCENT)
● Xenon doping for the production and collection of small ionization signals in liquid argon TPCs (J. Xu, LLNL)
● Scintillation and ionization as a function of Xe concentration (D. Franco, APC - M.-C. Piro, UofA)
● Xe-Ar phase diagram, EoS, maximum solubility of Xe (P. Stringari, ParisTech)

NEST

XeLab, phase 2

X-Art



  

WP3.4 : contributions
X-Art
X-Art

X-Art
X-Art



  

WP3.4 : deliverable and milestones

Funding requests

FTE



  

ECFA DRD TF2 Liquid detectors
Summary

LPNHE involved in ECFA DRD TF2 (Liquid detectors) :
● R&D on electrodes (main goal of XeLab) – WP1.2 (electroluminescence and charge amplification)
● R&D on single electrons background (XeLab phase 2) – WP3.4 (microphysics)
● R&D on xenon+argon mixture (X-Art) - WP3.4 (microphysics)

Expected outcomes :
● Exchange information
● Visibility
● Funding?
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