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Objective 
M.Thomson• to fulfill the requirements of PFA

• fine granular ECAL ~ 5mm
• reasonable cost
• strip scintillator of 5mmx45mm 
• active in every layer
• our solutions 
• extruded scintillator
• compact photo-sensor 
• started from 10mmx45mm
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calorimeter design
• scintillator & tungsten abs. 
• cost effective strip structure
• 10mm x 45 mm x 3mm with a 
hole for a wave length shifting 
fiber 1mmΦ

• MPPC read out 1mmx1mm
• novel GM APD of 1600 pixels

10mm

45mm
       MPPC

WLS fiber

25nm
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calorimeter structure
•detector structure 
• sandwich with tungsten 
absorber in a drawer shape

• electronics layer inside
• orthogonal scintillator strips
constructing now
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• 10x45x3 mm3 scintillator strip
• MPPC read out with WLS Fiber
•  prototype 9cmx9cmx26 layer
• x4 prototype 18x18x30 layer

prototypes
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scintillator strip

Scintill

Extru

Misung chemical Co. in Korea

10x3mm2
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• Extrusion method : KNU
• suitable for long strip
• hole & TiO2 shielded 
easily made

die
6

6



calorimeter 
calibration

•calibration by muons(MIP)
• initial calibration const.
• in 2160 channels event disp.
No. of ch. ADC peak for MIP ADC for mip
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0.4mm deep0.2mm deep

• LED monitoring system
• light led though  clear fibers 
• distributed at the notches

calorimeter 
monitoring

clear fiber0.2mm deep notch 0.4mm deep notchLED
scintillator stripsholes

clear fiber

No. of photons are reasonable
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 monitoring results
• at FNAL, different power in a LEDbigger

gains
for 1 p.e.
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calorimeter 
performance cont.

• linearity • need precise understanding of photo-sensor

statistic error
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calorimeter 
performance cont.

• resolution
• need more study 
• low energy 
beams 

• shower leakage
• const. term

statistic error
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• 5mm wide scintillator strip 
•WLS Fiber not necessary (PDE)

outlook 

IWLC2010@CERN T.Takeshita
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outlook cont.

short slab

読み出し回路

引き出し構造体

• EUDET module 
• short slab
• J (+K) produce some short slabs
• till beg. 2011 

read out board
with MPPC sensor 

scintillator layer

ECAL structure

staving

14

tungsten 

  Read out electronics   

contingency  

IWLC2010@CERN T.Takeshita

• technological prototype
• design and construct layers
• will be tested in the beam in 2012
• hybrid ECAL

integrated active layers

power pulsing

14



summary
•CALICE scintillator ECAL 
• cost effective way
• strip scintillator of 10x45x3 mm3 
constructed and tested

•with LED monitoring system
• toward 5x45x2 mm3 strip 
• technological prototype till DBD  

15IWLC2010@CERN T.Takeshita
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