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Introduction

Calorimeters for PFA
— high granularity
— physically compact
— large active area
Muon system
— highly efficient muon ID
— multi-layer, large active area

Sampling detectors with
thin, highly segmented active layers

strong focus on demonstrating
technological feasibility for DBD



Active layers
- gaseous: RPC, MPGD

- scintillator, with SIPM/MPPC... readout
- semi-conductors: Silicon, GaAs

Absorber
FE electronics

Physics/simulation results

- very forward electron reconstruction
- hadron shower models

- software compensation
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RPC-based detectors
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Development of large 1m-scale
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GEMs and Micromegas - preparing m? detectors
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Active layers

- gaseous: RPC, MPGD

- scintillator, with G-APD readout
- semi-conductors: Silicon, GaAs

Absorber
FE electronics

Physics/simulation results

- very forward electron reconstruction
- hadron shower models

- software compensation



SiPM & scintillator
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Prototype results and developments Fabbri, Khan,Polak
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Active layers
- gaseous: RPC, MPGD
- scintillator, with SIPM/MPPC... readout

- semi-conductors: Silicon, GaAs
Absorber
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Physics/simulation results
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GaAs sensors, delivered by JINR

ECAL, forward calorimeters

(produced in Tomsk, Sibirian
Academy of Science)
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angular resolution
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Rad-hard sensor
for beamCal

" Prototype results &
— - sensor development

Faucci Giannelli, Jeans, Lohmann
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ECAL, FCAL — next generation ECAL Demonstrator
structure

closer to real detector modules
d FCAL stack

Heat shield: 100+400 pm
(copper)

pcB: 1200 pm
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Active layers
- gaseous: RPC, MPGD
- scintillator, with SIPM/MPPC... readout

- semi-conductors: Silicon, GaAs
Absorber
FE electronics

Physics/simulation results

- very forward electron reconstruction
- hadron shower models

- software compensation



More compact HCAL for CLIC: W absorber
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Active layers
- gaseous: RPC, MPGD
- scintillator, with SIPM/MPPC... readout

- semi-conductors: Silicon, GaAs
Absorber
FE electronics

Physics/simulation results

- very forward electron reconstruction
- hadron shower models

- software compensation
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Active layers
- gaseous: RPC, MPGD
- scintillator, with SIPM/MPPC... readout

- semi-conductors: Silicon, GaAs
Absorber
FE electronics

Physics/simulation results

- very forward electron reconstruction
- hadron shower models

- software compensation



lon

f

rejec
SB2009

t for

Ien

BeamCal

N

Electron reconstruction

O. Novgorodova
Stau background
IC

Less eff

Rad'llu%, [em]

Nominal par:
10

SB-2009:
4 150 GeV sHEe

® 250 GeV sHEe
-- 150 GeV sHEe
-- 250 GeV sHEe

A B Mk

s
]
o
L
Q
-
[,
g
Q
c
Q
i =
20
i =
L
=T1]
=
v
=
Q
O
o
[Ty
o~
-=
et
=
)
c
-~
Q
e
c
=
(=)
®
¢ J
o
£
|
[ T
o
2
=1
£
2
Q
c
<

Aouaio1j}e uononIsuocaay




Test-beam results of current detector prototypes
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Software compensation

= in scintillator AHCAL
REC 7™ - use high granularity
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Improved by ~25%
Better linearity

Energy resolution - FTF_BIC training
test beam data:

« consiant cluster weight

= neural network

Fit: aNE® b @ ¢ GeV/E
—a=64.8:0.2% b = 0.00+0.80% ¢ = 0.000+0.208 [GeV]

—a=43.1%1.0% b =2.84+x0.24% c = 1.070x0.048 [GeV]

beam Energy [GeV]



Summary

Several technologies under study
gas, scintillator, semi-conductor

Previous calorimeter prototypes
- understood performance
- detector reconstruction
- testing hadronic models

Producing prototypes with
- close to size of detector modules
- Integrated electronics, services
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