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The CALICE test beam effortThe CALICE test beam effort

tasks of the prototypes tests:tasks of the prototypes tests:

• Establish the technology of each calorimeter 
• operate combined system 

C ll t h d i h d t ith
Si-W ECAL

Scint. Strips-Fe TCMT

• Collect hadronic showers data with 
unprecedented granularity to

- tune reconstruction algorithms
validate existing MC models- validate existing MC models

Scint Tiles Fe AHCAL
test beam requirements:

Scint. Tiles-Fe AHCAL • e beam 1 – 50 GeV
• π±, p, p  beam 1 – 100 GeV
• μ beam for calibration
• tracker with ~ 100 μm resolution 

CALICE test beams: DESY 2006 Si-W ECAL
CERN 2006 Si-W ECAL + AHCAL + TCMT
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DESY 2007 Sci.-W ECAL 



DESY electron test beamDESY electron test beam
Energy and angle scan completed

Si-W ECAL

± X
Drift chambers

± Y
2006 e+ beam

1-6 GeV e+

Trigger-1
Trigger-2

Veto 2

1 6 GeV e
4 x/y pairs of DC
movable stage X,Y scan
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DESY electron test beamDESY electron test beam

Sci -W ECAL same VFE electronicsSci. W ECAL same VFE electronics
as AHCAL
CALICE DAQ

online monitoring tools
common for all 
detectors
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The CERN installation

The Si W ECAL:

The CERN installation

The A HCAL Scintil Tiles+SiPM r/o:The Si-W ECAL:
• 30 layers of W with variable thickness (~1λ) 
• only “upper” two wafer rows equipped

Sl b ith 6 Si f

The A-HCAL, Scintil. Tiles+SiPM r/o:
(15) 23 active layers ~4 λ (out of 38 planned)

Aug. installation :  coarse segmentation ~5000 channelsCommon VME DAQ  
18’000 chSlabs with 6 Si wafers

with 6x6 pads each 
18 000 ch

ECAL 

Oct. installation : fine segmentation 2 cm steel plates

HCAL + TCMT
~6500 channels

The Tail Catcher Muon Tracker (TCMT)
Scintillator Strips+SiPM r/o:
• 16 layers ~5.5 λ
• scintillator strips 5x100cm²

= 320 channels SiPM
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• scintillator strips 5x100cm  
• x-y orientation 2 / 10 cm steel plates



CALICE installation at CERN SPSCALICE installation at CERN SPS

TCMT
AHCAL

July - Nov. 2006y
CALICE detectors installed in the H6b 
experimental hall at the CERN SPS

successful commissioning

beam

successful commissioning

Hadron (electron) beam 
6 - 100 (50) GeV

ECAL
Common 

VME DAQ  
18’000 ch
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The CERN beam instrumentationThe CERN beam instrumentation

500

beam

500 m

3x310x10 μ trigger
* all in mm

CALICE

Steps towards a clean physics data sample:
1) Optimize beam tune magnets collimators secondary trg abs

μ triggerCALICE
calorimeters

1) Optimize beam tune magnets, collimators, secondary trg, abs    
2) Separate e/π Cherenkov detector (for Ebeam < 40 GeV)
3) Identify beam impact point on ECAL 3 x/y pairs of MWPC with double readout
4) Tag multi-particle events amplitude r/o of 1cm thick scint counter (veto)4) Tag multi particle events amplitude r/o of 1cm thick scint. counter (veto)
5) trigger physics with high efficiency trigger system

Store event by event info from 2) 3) 4) 5) in the common DAQ
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Store event by event info from 2) 3) 4) 5) in the common DAQ



muon calibration runsmuon calibration runs

iti lib tiparasitic muon calibration:
- before and after main data taking periods
- high intensity (DAQ @ max rate, 130Hz) 
- wide distribution (1x1 m2 covered uniformly) ( y)
- high statistics (> 50 M events)
- AHCAL and TCMT calibrated at various 
operation voltages 
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electron runselectron runs

e- 45 GeV  ECAL @ 10 deg

Total amplitude in HCAL

Tertiary e- 6-45 GeV, from 50 GeV beam

ECAL em program
ECAL t ti 0 10 20 30 d

μ contamination
no PID cut 

- ECAL rotation: 0,10,20,30 deg   

AHCAL em program
- remove ECAL 

t bli h lib ti h i d t d h
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- establish calibration chain on understood phys. process 



pion runspion runs

combined system needed to study hadronic showers

40 GeV π+ E [GeV] Pion E [GeV] Electron

from 50 GeV secondary beam: 
y y

80 ~1.2M 45 ~600 k

60 ~1.2M 40 ~600 k 

50 ~1.2M 30 ~600 k50 1.2M 30 600 k 

40 ~1.2M 20 ~600 k

30 ~1.2M 10 ~600 k 

E [GeV] Pion E [GeV] Electron

from 10 GeV secondary beam: 

20 ~120k 20 ~50k

15 ~300k 15 ~200k

10 ~100k 10 ~120k
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6 ~250k 6 ~50kdata collected at 0o incident angle only



The tools for data takingThe tools for data taking
the online monitor

Real time displayReal time display
of data and 
detector qualityBeam profile in x coordinates from 3 MWPC 

essential during 
beam tuning

high performance

Total energy deposited in ECAL               6 GeV pion beam 

Cherenkov ON   = electron tag
Cherenkov OFF = hadron tagCorrelation ECAL/HCAL energy

high performance 
as tool for the 
shift crew20 GeV π+ / π-

10 GeV π+ / π-
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The tools for data taking

slow control system:

The tools for data taking
the slow control

slow control system:
-control SiPM voltages and 
LED monitoring system
-r/o relevant monitor par.
-collect beam parameters 
-send all to the DAQ 

Used as a test bench for the project of
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Used as a test bench for the project of
Global Accelerator/Detector Network
Multipurpose Virtual Laboratory 



GANMVL



Impressive data collectionImpressive data collection

Shift sharing in the collaboration

36 days of data taking granted by CERN
beam duty cycle ~ 60%
detector up-time > 95%
(including ECAL + AHCAL + TCMT + DAQ)

56 people in shift !!!  from 9 countries and
as much of engineers on board for the more
specific technical aspect
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(including ECAL + AHCAL + TCMT + DAQ)
70 M events on tape including calibrations



ConclusionConclusion

DATAMC REALITY

more than prove of  technology … first test of particle flow algorithm

A calorimeter CONCEPT for the ILC is gaining FORM and CONTENT !!!
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Outlook / Plan for next run

N t i t ll ti t CERN ith

Outlook / Plan for next run

Next installation at CERN with: 
• fully commissioned detectors 

- all 38 layers for AHCAL
all 30 complete layers for ECAL- all 30 complete layers for ECAL

• movable stage for ECAL+AHCAL 
hadronic showers from 0o to 30o

Also wanted:
-Pion / proton separation p p
-Low energy hadrons (< 6 GeV)

The analysis of the data taken is ongoing y g g

Very good connection established with the CERN team
6 weeks test beam time granted in Jul.-Aug. 2007 @ CERN 
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November 2007 the whole CERN system moves to FermiLab


