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Highly granular calorimeters: motivations

Å Highly granular calorimeters

ï Motivated by requirements from precision 

physics programs at future lepton colliders

ï Prerequisite for Particle Flow reconstruction

Å Particle Flow

ï Separate energy depositions from close-by 

particles: high granularity is essential

ï Connecting information from all sub-

detectors

Å Charged particles measured in Tracker

Å Photons measured in Electromagnetic 

Calorimeter (ECAL)

Å Neutral hadrons measured in Hadronic 

Calorimeter (HCAL)

Å To achieve excellent jet energy resolution

ï Goal at ILC: ṂσπϷȾὉὋὩὠfor di-jet 

energies in the order of ~100 GeV
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M.A. Thomson: Nuclear Instruments and 

Methods A 611 (2009) 25-40



The CALICE collaboration

Å CALICE collaboration today

ï 55 institutes in 19 countries (4 continents)

ï ~ 350 members

Å Goal

ï Research and development of highly granular calorimeters for future lepton colliders

Å Technologies

ï A rich program exploring full spectrum of imaging calorimeter technologies
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https://twiki.cern.ch/twiki/bin/view/CALICE/WebHome

30×30×3 mm²

Scintillator Tile

Scintillator Strip

Selected examples in the technology tree



The CALICE physics prototypes
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Si-W ECAL

Sc-W ECAL

Sc-AHCAL, Fe&W GRPC-SDHCAL, Fe

RPC-DHCAL, Fe&W

30 layers, 1x1 cm² cells 38 layers, 3x3 cm² cells 48 layers, 1x1 cm² cells

54 layers, 1x1 cm² cells
30 layers, 1x4.5 cm² cells

Å Various beam tests

Å Detector concepts validated 

with physics prototypes

Å Large data sets for 

precision shower studies



Performance of CALICE Physics Prototypes

Å Sizeable experimental data for different calorimeter technologies

ï Performance info e.g. linearity, resolution, calibration, etc.

ï Only show a few selected examples
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Fe-AHCAL: Energy Reconstruction



Performance of CALICE Physics Prototypes

Å Sizeable experimental data for different calorimeter technologies

ï Performance info e.g. linearity, resolution, calibration, etc.

ï Only show a few selected examples

01.03.2017 Highly Granular Calorimeters, INSTR17 (yong.liu@uni-mainz.de) 5

Fe-AHCAL: Energy Reconstruction

Å Linearity of energy response within ρȢυϷ
(AHCAL+TCMT)

Å High granularity allows software compensation

ï Use shower density to correct for different 

responses to EM and purely hadronic showers JINST 7, P09017 (2012)
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Fe-AHCAL: Energy Reconstruction

Å Linearity of energy response within ρȢυϷ
(AHCAL+TCMT)

Å High granularity allows software compensation

ï Use shower density to correct for different 

responses to EM and purely hadronic showers JINST 7, P09017 (2012)

Excellent energy resolution achieved:

τυϷȾὉὋὩὠἅρȢψϷ


