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test beam effort

tasks of the prototypes tests:

 Establish the technology of each calorimeter
» operate combined system
* Collect hadronic showers data with
unprecedented granularity to

- tune reconstruction algorithms

- validate existing MC models

test beam requirements:

e beam 1 - 50 GeV

ott, p, P beam 1 - 100 GeV

* u beam for calibration

o tracker with ~ 100 um resolution

CALICE test beams: DESY 2006 Si-W ECAL

CERN 2006 Si-W ECAL + AHCAL + TCMT
DESY 2007 Sci.-W ECAL

Scint. Tiles-Fe AHCAL

E. Garutti LCWS R&D review - 31 May 2007




angles Odeg 10deg 20deg 30deg 45 deg per
(k Evt.) (kEvt) (kEvt) (kEvt) (kEvt) angle

total :

(GeV)

— et e N

~ Drift chambers

1-6 GeV et
4 xly pairs of DC
movable stage X,Y scan

- Trigger-2 g
Veto-2 { ¢ veto-1

E. Garutti



1 I 1 C NNwiAalll
Run 400322:0 Event 29910 1™ 13:26:50:011:344 Mon Mar 12 2007

: l Same VFE electronlcs i Hi_ts: 1E4 Energly:945.783 mips
¥ asAHCAL s -
CALICE DAQ

IR | online monitoring tools
R 8 common for all
detectors ->

o
=

1234 5 6GeV

(normalized)

o

o

ol
I

easy exchange of
calorimeters in same
TB environment

Number of Events

= WLS fiber
Scintillator strip L/
(1x4.5%0.3 cm) % 200 400 600 800 4
Measured energy (MIPS)




CALI(eD The CERN installation

(

Calorimeter for IL

The Si-W ECAL: The A-HCAL, Scintil. Tiles+SiPM r/o:
» 30 layers of W with variable thickness (~12) | | (15) 23 active layers ~4 A (out of 38 planned)

* only “upper” two wafer rows equil =;mmon VME DAQ 1. coarse segmentation ~5000 channels

Slabs with 6 Si wafers 18’000 ch
with 6x6 pads each

7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 256 26 27 28 29 30 31 32 33 34 35 36 37 38

: fine segmentation 2 cm steel plates

2 23 24 2526 27 28 25 30 3 32 33 34 36 38 37 3B

The Tail Catcher Muon Tracker (T(
Scintillator Strips+SiPM r/o:
» 16 layers ~5.5 A = 320 channels
« scintillator strips 5x100cm?

* X-y orientation

1& 1l 1I 1l Ii 1| H
2/ 10 cm steel plates
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July - Nov. 2006
CALICE detectors installed in the H6b
experimental hall at the CERN SPS

successful commissioning

Common
VME DAQ Hadron (electron) beam
18’000 ch 6 - 100 (50) GeV
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Calorimeter for IL
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calorimeters

Steps towards a clean physics data sample:

1) Optimize beam =» tune magnets, collimators, secondary trg, abs

2) Separate e/n =» Cherenkov detector (for E, ., < 40 GeV)

3) ldentify 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)

=>» Store event by event info from 2) 3) 4) 5) in the common DAQ
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Calorimeter for ILC

ECAL Hits: 1 Energy: 0.500608 mips

HCAL Hits: 28 Energy: 73.1514 mips
TCMT Hits: 20 Energy: 26.443T7 mips

mips
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parasitic muon calibration:

- before and after main data taking periods
- high intensity (DAQ @ max rate, 130Hz)
- wide distribution (1x1 m? covered uniformly) =——
- high statistics (> 50 M events)

- AHCAL and TCMT calibrated at various |
operation voltages
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CALI{(eD electron runs

C_é_l_c_)rimeter for IL
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Total amplitude in HCAL

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

ECAL em program no PID cut 32
- ECAL rotation: 0,10,20,30 deg '

AHCAL em program
- remove ECAL 10°}
- establish calibration chain on understood phys. process

0 200 2 '";ﬁno 800 f1°dﬁ°
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Calorimeter for ILC

combined system needed to study hadronic showers

ECAL Hits: 302 Energy: 144642 mips

HCAL Hits: 231 Energy: 803.441 mips
TCMT Hits: 22 Energy: 60.008 mips

40 GeV n+

data collected at 0° incident angle only

E. Garutti

mips

from 50 GeV secondary beam:

E [GeV] [ Pion E [GeV] | Electron
80 ~1.2M 45 ~600 k
60 ~1.2M 40 ~600 k
50 ~1.2M 30 ~600 k
40 ~1.2M 20 ~600 k
30 ~1.2M 10 ~600 k
from 10 GeV secondary beam:

E [GeV] | Pion E [GeV] | Electron
20 ~120k 20 ~50k

15 ~300k 15 ~200k
10 ~100k 10 ~120k

6 ~250k 6 ~50k
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| Real time display
of data and
detector quality

essential during
beam tuning

high performance
as tool for the
shift crew
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CALI(ed  The tools for data taking

the slow control

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

10° CALICE CERN Running 2006 - Events in Physics Runs . . . .
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Days of Operation
36 days of data taking granted by CERN 56 peoplein shift 1! from 9 countries and
beam duty cycle ~ 60% as much of engineers on board for the more

detector up-time > 95%

(including ECAL + AHCAL + TCMT + DAQ)

70 M events on tape including calibrations
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more than prove of technology ...




CALi(eo Outlook / Plan for next run

Calorimeter for ILC

Next installation at CERN with:

« fully commissioned detectors
- all 38 layers for AHCAL
- all 30 complete layers for ECAL

» movable stage for ECAL+AHCAL = fi
=» hadronic showers from Q° to 30° '

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

=>» The analysis of the data taken is ongoing

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

E. Garutti LCWS R&D review - 31 May 2007 16



