
18-22 Oct 2010, IWLC2010 in Geneva

K. Kawagoe / Kobe University

Disclaimer: 27 presentations in 5 sessions on Wednesday/Thursday

& Workshop dinner on Wednesday and OPAL dinner on Thursday

Impossible to cover everything…
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Dual Readout Calorimeter  (Crystal/Glass/Fiber)

Muon system

FCAL
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 R&D of highly granular calorimeter for Particle 
Flow ILC detectors (e.g. ILD and SiD): See also 
the slides of plenary talks on Monday:

 R&D on detectors (Jean-Claude Brient)

 SiD (Andy White)

 ILD (Henri Videau)

 17 talks from CALICE in parallel sessions

 Analysis results of TB data

 Report on current/future TB activities

 Technological prototype

 Study of Tungsten AHCAL
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 2006-2007

 SiW ECAL+AHCAL+TCMT @ 
CERN

 2007

 Small DHCAL test @ Fermilab

 2008-2009

 (SiW/ScW) ECAL + AHCAL + 
TCMT @ Fermilab



 Shower profiles are measured 
and compared with MC of 
various physics models.

 Pion interactions  in SiW ECAL

 Pion interactions in AHCAL

2010/10/22 K. Kawagoe Summary of Calo/Muon 6

David Ward, 
Shaujun Lu



 Two overlaid TB 
pions are used to 
test PandraPFA.

 Difference of 
measured and 
recovered 
energies, RMS 
deviation, and 
recovery 
probability are 
consistent with 
Geant4 MC.

Oreg Markin
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 RPC DHCAL
 DHCAL with 38 RPC layers  

are being tested NOW at 
MTBF  (Fermilab)

 2nd round TB scheduled in 
Jan/Feb 2011.

 GEM DHCAL
 30cm x 30cm prototype
 30cm x 100cm prototype
 THGEM/KPiX tested at 

CERN (RD51)
 5 GEM layers of 100cm x 

100cm will be tested 
together with layers of 
other technology
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Harry Weerts, Andy White
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IWLC2010,  October 2010, CERN,  H.Weerts
10

32 GeV secondary beam with 3 m beam blocker = muons
NO event selection

4 October  start moving hardware 
to Fermilab

8 October RPCs installed, hook up 
gas, HV, get permits, start 
cabling

15 October all cabled up, ready 
for beam

16 October first noise runs and 
muons from beam

20 October (today) waiting for 
hadrons



 Glass RPC SDHCAL
 A unit tested at CERN 

PS T9.

 Power pulsing readout 
was tested in 3T B field.

 40 layers will be ready 
in March 2011.

 Micromeagas DHCAL
 A 1m2 prototype 

produced and tested at 
CERN PS T9.

 Several layers will be 
made with new FE.
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Muriel Vander Donckt
Catherin Juliette Adloff



 Tungsten is more 
advantageous absorber 
than iron at higher 
energies (e.g. CLIC) .

 Commissioning at 
CERN-PS from 30th Aug.
 Existing 30 AHCAL 

modules inserted in W 
structure 

 Test of LED system
 Repair a few modules

 Move to T9 on 3rd Nov.
 TB starts  on 6th Nov.

Peter Speckmayer, Angela Timoce, 
Erik van Der Kraaij
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 Time resolution may be 
important at CLIC: High 
hadron background 
combined with 2 GHz 
bunch crossing frequency

 Goal: Measure the time 
structure of the signal 
within hadron showers in 
a Tungsten calorimeter 
with scintillator readout

 Use a (very) small number 
of scintillator cells, read 
those out with high time 
resolution

 Record signal over long 
time window: ~ 2 μs to 
sample the full shower 
development
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 More closer structure to the real detector

 New DAQ, Electronics, Monitoring, etc.

 ECAL and AHCAL  prototypes are being 
intensively prepared and will be tested in 
coming years.
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Daniel Jeans
Mark Terwert



 Completely different approach from PFA, to 
aim for excellent jet energy resolution.

 Measure scintillation and Cherenkov lights 
individually to evaluate the electromagnetic 
component in hadronic shower.

 Several groups working on this idea

 DREAM Calorimeter (4th detector concept)

 Homogeneous HCAL with Crystal

 Dual Readout with Meta-crystal

 ADRIANO in TWICE Collaboration (cancelled)
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Ren-yuan Zhu
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Georgios Mavromanolakis

 Material development

 Test beam of small prototype

 Simulation studies
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 The first GaAs sensor is tested with the electron 
beam at DESYII.
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Orga Novgorodova

@DESY II
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Szymon Kulis



 3 talks based on simulation 
studies (ILD, CLIC)
 Momentum  and d0 

resolution in ILD

 Muon/pion identification

 Performance as the tail 
catcher of HCAL
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Nicola D'Ascenzo
Valeri Saveliev

140 GeV pion 350 GeV pion

/pt) = 2.3 10-5   GeV-1

(D0) = 2.5 m

Study of Muon
system as HCAL tail 
catcher
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Erik Van Der Kraaij



 Various technologies have been proposed and tested 
for ECAL/HCAL/FCAL/Muon

 Physics prototypes of ECAL and AHCAL have 
demonstrated their performance at the test beams.
Moving on to technological prototypes
 Close to size of detector modules
 Integrated electronics, services

 Physics prototypes of DHCAL with various 
technologies are being developed/tested.

 Calorimeter studies motivated by CLIC started:
 Tungsten HCAL / T3B
 Dual Readout Calorimeter

 New ideas are still to come.
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Roman Poeschl



 CALICE AHCAL is 
NOT compensating:   
e/ >1.

 Local method
 Weights determined 

by the energy 
density of hit cells

 Global methods
 Spectrum shape
 Neural Network 

using six observables

 10~25% 
improvement in pion
energy resolution
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Marina Chadeeva

Local method

Spectrum shape

Neural net



 First tests of power 
pulsing underway

 Typically integrated 
into detector volume
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 Improvement for high-
energy pions by 
including energy 
deposit in the muon
system
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140 GeV 350 GeV

Valeri Saveliev


