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~297 physicists/engineers
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The goal CAuCe

ILC goal:

The physics at the International Linear
Collider will require good jet energy
resolution which can be obtained with
Particle Flow.

In order to reconstruct every particle a
high segmentation is needed.

(M. Thomson)

CALICE goal:

Several prototype calorimeters have been
built to establish the technologies.

Data from testbeams will be used to tune

clustering algorithms and validate existing
MC models
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/N Si-W ECAL CALCe

Calorimeter for IL

Structure 2.8 Structure 1.4 Absorber material: Tungsten
(2x1.4mm of W plates) (1.4mm of W plates)

Structure 4.2 Active material: Silicon wafers
(3x1.4mm of W plates)

1x1 cm? cells

Metal inserts 6x0 cells in a wafer

(interface)
3x3 wafers in a layer

30 layers of Tungsten:
*10x 1.4 mm (0.4 X,)
* 10 x 2.8 mm (0.8 X,)
*10x4.2 mm (1.2 X,)
» 24 X, total

L ACTIVE ZONE 9720 channels
Detector slab (30) (18x18 cm?2)

18 April 2009 Michele Faucci Giannelli, Tsukuba, TILC09 5



/NS Testbeam pro

ECAL Testbeam:

2006 at DESY and CERN (2/3 equipped)
2007 at CERN (almost fully equipped)
2008 at FNAL (fully equipped)
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R

Calibration

CAL(E
Calorimeter for IL
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Uniform response

The differences can be associated with:
- Different manufacturers
- Different production

For final detector:
Experience to deal with different manufacturers

Calibration with muon beam
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[/ Electron selection CALI(E
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i CALICE 2006 data -

Events
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Cerenkov used to reject pions

%
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Energy cut to remove:
— - pions
_ - double particle events
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Calorimeter for ILC

M‘ Detalled ECAL structure 1 CALi(E
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Wafer correction

CAL:

Calorimeter for

G

I‘E‘ IIII| TRTTT | III|IIII|IIII| TRTTTT T I|IIII: I‘E‘l : T I| T I| T I| T I| T T T I| T T
E 5600 1o 5600 — -1
= s~ Rawdata 15 F 2 Raw data
~ 5400 5400
2 *+ Corrected data 1= r = Corrected data
Wl sz00[- . J it 5200 s
+¢.0‘¢‘ - !i.-wf:" b‘ : i : m’z"“...;&“ Faata
5000 e & - 2000 o
3 [ B - o
& B -
4800 4800 &
& [ _ L
4600 s | aso0f - .
& 4 -
4400 off k | 00| -
4200F N 4200 " :
- _ o B
4000 CALICE 2006 data 4000 CALICE 2006 data
Y PYPTL FYETY P YSTY T ETTY FPPR T RTaTS Y P I I P P PR
-50-40-30-20-10 0 10 20 30 40 50 -40 -30 -20 -10 O 10 20 30
X {mm) ¥ (mm)

Energy loss not fully recovered

This result will drive the next generation of
detector that will have smaller gaps

Gap region corrected using:
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Mt Detailed ECAL structure 2 CALIG

Tungsten
Silicon P
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v o)

Odd and even layers have different material
due to the PCBs
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Calorimeter for IL

[AL Material correction CALICE
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Calorimeter for IL

M‘ Energy resolution CALiI(E
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Good agreement between data end MC

Good energy resolution considering that
the aim is to separate particles!

~9 T 1 72/ ndf 19.65/ 32
PSS s 16.59+0.14
m 8 " m CALICE 2006 data ¢ 1.05+0.07
E ! Monte Carlo 3
w _r e
S 7k s
8 o :
I.I.F 6 ]
e = -
2 " B
- o §
4 s -
3 - L ]
- et ]
2 :’ 1 | 1 Il 1 1 | 1 1 | Il 1 Il | 1 Il 1 1 1 1 | Il I_
0.15 0.2 0.25 0.3 0.35 04
17 E,___(GeV)

Evess | /E(GEV)

@ (1.1+0.1) |%

18 April 2009

Michele Faucci Giannelli, Tsukuba, TILC09 13



Linearity

CALi(e

Calorimeter for IL
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AL rradiation test  CALICE

Calorimeter for IL

Final detector will have electronics embedded

In 2007 a special slab was equipped with
embedded chips (no Si wafers)

See poster session for further details!
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/N Irradiation setup CALIG

Replacing Layer 12 (Slot 19,FE 2) |eft wafer
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The special slab was placed in the ECAL in the centre of the shower
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V444 Methodology CALr e

Chip_4
Entries 3903250
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RMS 5.296

Chip_4: Noise Distribution

1

Two types of events:
 triggered electrons

* pedestal events (noise10
run taken out of beam)®
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Tested global variables of noise spectra, mean and RMS
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ZNL Results CAL (e
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Conclusion AL
 The SI-W ECAL operated since 2006 in
several testbeam with no major problems
* Response is stable with only 0.14% dead cells
* Linear response within 1%

» Energy resolution of [ ﬁ?;e% @(1.1io.1)]%

* Next generation ECAL will need embedded
electronics:

— From irradiation test there is no evidence of
shower induced signal

18 April 2009 Michele Faucci Giannelli, Tsukuba, TILC09 19



	Slide Number 1
	Overview
	The collaboration
	The goal
	Si-W ECAL
	Testbeam program
	Calibration
	Electron selection
	Detailed ECAL structure 1
	Wafer correction
	Detailed ECAL structure 2
	Material correction
	Energy resolution
	Linearity
	Irradiation test
	Irradiation setup
	Methodology
	Results
	Conclusion

