
LHeC Technology Enabling a Higgs Factory 
(Stepping stone for detector R&D towards Higgs factories)

CDR-Update detector concept is mostly an evolution of (HL)-LHC GPD 
detectors (ATLAS) + a more developed MAPS-based tracker concept

e+e- Higgs factory detectors have overlapping performance requirements to 
HL-LHC, but with less stringent environmental constraints 
 à Much less stringent radiation hardness requirements
 à LHeC requirements have a lot in common with Higgs factories …
       can be used to test / refine / ‘prototype’ technologies & ideas. 
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ePIC detector design – electromagnetic calorimetry
Electron Endcap EMCal

PbWO4 crystals 

All calorimeters read with SiPMs

Hadron Endcap EMCal

High granularity W-powder/SciFi EMCalBarrel Imaging EMCal
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Particle ID 
q In general, need to separate:

Ø Electrons from photons à 4p coverage in tracking
Ø Electrons from charged hadrons à mostly provided by calorimetry & tracking
Ø Charged pions, kaons and protons from each other on track levelà Cherenkov detectors

Ø Cherenkov detectors, complemented by other technologies at lower momenta
Time-of-flight or dE/dx

Rapidity π/K/p and π0/γ e/h Min pT (E)

-3.5 − -1.0 7 GeV/c 18 GeV/c 100 MeV/c

-1.0 − 1.0 8-10 GeV/c 8 GeV/c 100 MeV/c

1.0 − 3.5 50 GeV/c 20 GeV/c 100 MeV/c

Physics requirements:  

Need more than one technology to 
cover the entire momentum ranges 

at different rapidities

E.C. Aschenauer

Far-forward region
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Imaging eCAL
Pb/SciFi sampling +
AstroPix
imaging
layers

Comprehensive Particle ID

- Forward protons inside 
and outside beampipe 

     (0.45 < Ep’/Ep < 1) 

- Forward neutrons with 
ALICE FOCAL-like ZDC 2

Input from EIC is a major opportunity 
 à Technology choices pointing the way for DIS and being tested
 à Current community contains lots of detector specialists solving 

 similar problems to ours and needing future projects



DRD6: Calorimetry
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mostly driven by interest for future e-e colliders
particle flow in all concepts evolving to 5D

pre-existing communities in the 3 main class of calorimeters 

new concepts digital MCMOS/RPC, opaque scint., depth seg. with prec. timing, homogenous HCAL, Quantum Dots

18 prototype projects to cover options
in configurations of electromagnetic and hadronic 

segments in all technology options

DRD2 cold electronics

DRD1 MPGD, RPCs 
DRD3 Si-sensors

DRD2 and DRD4 PhotoDetectors

new optical materials 
RD18 – link to DRD5

optical
calorimeterLA

r/
Krhigh depth seg. 

(CALICE/CMS)

[Didier Contardo]

Other inputs / pathways:
 - HL-LHC Upgrades (ALICE for silicon, LHCb for PID)
 - DRD R&D Collaborations provide a generic framework
  for technology development 



Homework à Investigate detector
concepts for Higgs Factories in detail 

To be resolved à Interface of this
section with ‘Detector Readiness’ (Yuji)


