Scintillator ECAL

beam test results
LCWS2012 @ Texas

e Tohru Takeshita (Shinshu)
for CALCIE _ I.I(ee

Shinshu
University

prototype test at Fermil:
2008 & 2009
systematic uncertainties
energy resolution
linearitv



ECAL In e+e- collider

~ ECAL structure

TT LCWS12 @ Texas 2



ECAL Iin e+e- collider

~ ECAL structure

TT LCWS12 @ Texas 2



ECAL In e+e- collider

~ ECAL structure

EEEEWNS 2 s esia s



ECAL Iin e+e- collider

~ ECAL structure

TT LCWS12 @ Texas 2  odule Barret e LA



SClntlllator ‘

required by PFA

orthogonal scintillator strips

high granularity effectively

thinner layers MPPC R/O

particle:

MPPC read out . +

electronics embedded

TT LCWSI 2 @ Fexals



SClntlllator ‘

required by PFA

orthogonal scintillator strips

high granularity effectively

thinner layers MPPC R/O

particle:

MPPC read out . +

electronics embedded

TT LCWSI2 @ Fexars



SClntlllator ‘

required by PFA

orthogonal scintillator strips

high granularity effectively

thinner layers MPPC R/O

particle:

MPPC read out . +

electronics embedded

TT LCWSI2 @ Fexars



scintillator ECAL
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ECAL Structure in mind
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scintillator ECAL proto.
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photo-sensor

® MPPC: new type of photon sensor : Pixlated

Geiger Mode APD
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CALICE Fermilab BT

-+ gcintillator ECAL tested at Fermilab
2008 & 2009 in MT6 . J"'7" GGV.”

+ 18 x 18 x 26 cm3
+ 27160 ch.

BB ER A e T
e: 14:20:43:488:630 Fri Sep 12 2008

Run 530213:0 Event 76940 Energy: 37.2004 mips

T

- - . - .
> N vy %
‘ \ f /A“‘ ‘~ ( »
v ‘m )’\
! - < 3 "
- 3 | .
o | t -
- E s
<+ ’ 0 \ ) ; »
~ ’
s - :
: q > 2 -
) [ \
[ p FA. \ ' —
%3 ¥ .
] -
- & "
= ¥y g
4

a muon event TT LCWSI12 @



monitoring system
~ MPPC has gain calibration capabil_i::x

~+ 10 monitor 1 p.e.
+~ LED though clear fiber
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monitoring system

~ MPPC has gain calibration capability

~+ 10 monitor 1 p.e.
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0% reconstruction

~+ target in pion beam to mﬁe -
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results of ECAL ]!orototype

scintillator ECA
-+ |inearity and resolution for electrons
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rgy in ECAL (MIP)

Deviation (%) Deposit ene

Beam momentum
uncertainty

- desighed beam momentum spread at
MT6 ~2%

- measurements: 2.7+-0.3 % @1-4 GeV &
beam momentum

2.3+-0.3% @8GeV
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systematic uncertainties

-

for stochastic term

electron E : temperature
corrections +- 0.07%—__ £
ADC to gain conversion
+-0.08%

saturation effects with
temperature +- 0.07%

run by run<0.3% atlow E ;
event selection < 0.01%
beam momentum fluct.
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prototype Il

- scintillator width: 10> 5mm g
- without WLS fiber
- uniformity studied

no precise i ; alignment requir

Smm wide strip bench te

- scintillator thickness:
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Prototype Il

Absorber layer
20x20cm?2

scintillator layer
4 lows x 36 strips = 144 strips

read-out electronics
EBU layer

4 SPIROC asics

combined as one super
layer
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Prototype Il

Absorber layer LI
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A Strip Iayer 36x4=144ch

Alveolar mockup
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At the beam or

Oct/2012 at DESY HCAL

ﬁ
The same base plate as for AHCAL (HBU)
dummy EBU
Loose holes on the reteiner plete and tapped holes (6 mm )on the base plate . ==
positron beam o IS |
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At the beam

positron beam

Oct/2012 at DESY
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At the beam or

Oct/2012 at DESY S
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results of DESY BT

Oct/2012

-+ an integrated layer (absorber, scintillator,
photo-sensor, and read out electronics
combined in 5mm thick) is being tested
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SCECAL summary

scintillator strip ECAL
tested at Fermilab at 2008 &2009

good linearity and resolution
12.9/sqgrt(E)+1.2%

next generation prototype being
constructed and tested

will be a good candidate for ILC - ECAL
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