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ECAL in ILC
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identify pi0

® two photon reconstruction
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Scintillator strip ECAL

® to reduce the number of readout channels
® orthogonal strips

® cffective lcm x lcm area o
EM-Scintillator-layer model M
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strip experience (det.)

® 20 cm long scintillator strips with VWave
Length Shifting Fire read out (MAPMT)

20cmxlemx2mm |

Clear fiber —
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strip experience (res.)

® pictorial calorimeter
4 GeV e, 0=15.9 degree angle resolution
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short strip ECAL for ILC

® to have less overlap of showers and charged
particles in Jet environment 4 cm long
>

<

® for each layer, perpendicular direction of strip

® cffective lcm x lcm resolution

® MPPC read out : direct attached—_,

-

® semi-conductor photo-sensor
ﬁ

® ImmxImm 1600 pixels

® Tungsten absorber : 3mm

® to reduce Moliere R.
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MPPC

® Geiger Mode pixel Photon sensor

® independent development by us and
Hamamatsu Photonics Inc. from SiPM

® [00,400 and 1600 pixels in Imm x Imm
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so0px  MPPC cont.

® digital response of each pixel g pn¥
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soopx  MPPC cont.

® digital response of each pixel

Gain (IO5 ) V,:breakdown voltage

5raph DC 78V
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MPPC development

® joint work going on with Hamamatsu
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MPPC cont.  1600pix
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MPPC cont.: cross talk

an avalanche photon reaches neighboring pixel

CrosstalkOV7:0V7 {No<460}
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MPPC cont. : pix uniformity

® |aser shot at the center of each pixel

20 x 20 pixels
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MPPC current dev.

® |inearity is a key for the calorimeter

® MPPC has principle limit of linearity
by number of pixels
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scintillator strip

® two mega-strip and extruded strip

® with and without Wave Length Shifting Fibre

® 26 layers 468ch
e |7X0

W 3.5mm

MPPC R/0O

TiO2 outé
shield
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Fabrication of ECAL

scintillator MPPC




prototype ECAL at DESY
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DESY BT online

without Tungsten plates
3GeV e

with Tungsten plates
6GeV e

Time: 17.58:26.857: 504 Wed War 14 2007
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DESY BT calibration

extracting Tungsten plate MIP=3GeV electron

Black ... trigger/veto cuts

Red ... Yellow strips have
non-pedestal signal
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SC-ECAL DESY results

(preliminary)

with WLSF
energy measurement linearity |1-6GeV

linear than expected
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SC-ECAL DESY results
(preliminary) winwisr

electron resolution (1-6GeV)

SCECAL 2007 preliminary . .
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Mile stones

desy data analysis
® const.4 times bigger Scintillator ECAL

® MPPC dev.and 2.5k prod.

® extrusion scintillator prod.

® embedded WLS fiber to strip

A~ vPPc RO

® Mega-extrusion
5 N -
® clectronics e, ™
= 2photons
® 2008 Beam test at Fermilabw HCAL _T7 —
® to test pi0 reconstruction : t+n>70+p P
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summary & outlook

® scintillator ECAL in CALICE project

® with strip structure
® very much progress :DESY-BT
® MPPC : photo-sensor

® scintillator
® 2008 TB at Fermilab

® engineering work for |ILC calorimeter
® further development of MPPC with HPK

® |inearity
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