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scintillator layer desigi

e CUrrent design

« MPPCs are standing r
perpendicular to the FE PCB

o SMD is difficult to be soldere

All Open,Kuraray

e hon-uniformity
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scintillator design

e Nnew design

e MPPCs are soldered on
the FE PCB as SMDs (1117

o Shape effect understudy

photon yield 2mm thick scintillators /[’lean
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scintillator design

e New design

e MPPCs are soldered on
the FE PCB as SMDs

o shape effect understudy &
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>C|ntlllatlon Ilght simulation

o 2X45x5 mm3 3

strip

o Simulation ~
experiment

o except light
yield

o Size of MPPC
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wedge shape strip

e More simulation on

e« wedge length 3,5, 7mm

e good uniformity & yield

wedge length:3,5,

3mm

asymmetry wedge2 3mm (MPPC:0.5mm)
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scintillator material

e« Kuraray: SCSN-38
e ELJEN: EJ-204
o Others are all the same

PPD=MPPC1600pix/mm2 reflector film KIMOTO

e photon yield

. slight difference but not

much

Kuraray




reflector f|Im

e We need air gap
between the reflector

e better homogeneity

e KIMOTO:Ref-White
14p.e.

e 3M: radiant mirror
19p.e.

o 3M Is better
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photo-sensor

e 10um pitch with MR=10kpix /

after
pulse

e A barrierihermal nolise

Hamasaki

- Crosstalk After pulse
sio, RUVUIVER  7LzEM SIO, "‘"”"?;’Fm JTERR
\ . \
- > \\ J U SJ \\ ./ O
P / Tt R / LA L
N H=FyY . P BUm N H=Fuvy o i N H=FYLY o, P" BOR
_p*t avhO—LR e _p**t avko—u
:‘o - & il - -
PT MfEM ‘ PT MEM
++
TS 8T Em TR T SOSONT am
origin of thermal noise origin of thermal noi:
Noiserate(new_10000pix MPPC) Crosstalk(new_10000pix MPPC) Afterpulse(new_10000pix MPPC)
MI_LZ)dOB B e R e R 0.1 -
@0.09 4 &O9F 1 2 009 :
;é;o'og .§ I OOkHZ% g 0.8;— Crosstalk=1.5p.e.noise/0.5p.e.noise _; E 0.08 __;
S0.07 o i gorp 3 2007 3
0.06 . = 4 Oosf 1 £ 006 E
0.05 . 3 0.5F E 0.05 E
. : 0.4:.— = ° —f 3
gg; 0.5p.e.. . 3 o _30%:E 0.04 e=3%
0.02 | ; N : o 3 0.03 3
v . | V4= 3 -
' . |.5p.e] 02 ot 2 0.02 E
0.01 . . E 0.1F . = :
" 3 . P 3 0.01 =
00 A-A#A.A;Ll.;n.qlzuuéAA.Aéa.uisu.én.ué.ufo 0: : . ; . | . R 0 E
12 3 456 7 8 9 10
Over Voltage(V) 8 Over Voltage(V) ¢ 1234506678 9 10

Over Voltage(V)



10k pix MPPC

e response curve at

high intensity

o With/wo scintillator

MPPC output ip.e

strip
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embedded Iayer
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SPIROC2b

« SPIROC has a TDC:[—
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TDC of spiroc

TDCData {ChiplD==226&&HitBit==1}

o two TDC ramps :
103%_ bunch ends

e resolution 3 N A
1.6~1.8ns/ch :

» bunch end without - w
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TDC of spiroc

TDC reso. Chip194 TDC resolution
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LED calibration

e LED equipped every strip

o 284 dead ch. (1.482.8%)
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o 3&8 noisy ch. in F&B-layer
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MIP calibratio

e MIP In the test beam DES
o 2&5 dead ch. 1.4835%)

e 9 noisy ch. in B-layer

ADCData [ChiplD=~131&&ChanncINumber--24;)  )CDataChannel0

— Pl
) 144ch

RMS 1029
Underflow 1874

¥ o

“ | VM gl 8507162 Forward layer result Badward layer result
po 67.62 = 2.51

|

p1 3396+ 0.5
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1 p3 85.28 + 3.15
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MIP calibration

photo-electrons / MIP
mean: 6.2 & 7.2 p.e./MIP
~20% of sigma

no apparent difference in spiroc chips
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strip uniformity J

e USing electron beam at DESY

e sSimple SSA scheme

e bMmxbmm resolution
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shower profile

e USINg electron beam with

tungsten plates

o Simple SSA scheme

e DMMXxX5mm resolution

Forward layer & Badward layer Plot
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shower profile

e USINg electron beam with
tungsten plates

o Simple SSA scheme
e bMmxbmm resolution

Forward layer & Badward layer Plot
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shower profile

e USINg electron beam with

tungsten plates

Forward Layer

Data BeamTest 2013.7
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synchro. with ACAL

e USINg electron beam
e« HCAL:30mmx30mm tile

ScECAL AHCAL

v 1801 7)) —
% [ EBU size 180x180mm % "' HBU size 360x360mm
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summary & outlook

o Scintillator ECAL

o parts ( scintillator strip shape,
material , reflector) are under
optimization

e iIntegration into a layer with FE ASIC
(SPIROC) on going

o another beam test In preparation with
AHCAL
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# of evenl

reflector film
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mass-fabrication

ScECAL factory 2013
robot

scintillator strip production

wrapping/spattering
for light sheeld

laddering

injection molding slab prod.

alveora inst.

ASIC production
& test

PCB production
& test

mounting sensor
on the PQB & test

PCB assembley

MPPC test




