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ILD ECAL

Requirement

* Fine granulated detector for PFA

Pixelized silicon detector

Scintillator + MPPC detector

 High resolution(Smmx5mm) * Low cost
* Good advantage for PFA * Cross arrangement of strip
« High cost (4SmmxSmm)

V

Hybrid ECAL (ECAL using Si & Sc)
We can reduce cost, while achieve 3-4% of jet energy resolution.
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Motivation

-

o

We would like to use both detectors using same software for hybrid
CAL.

o

v

Now...

Combined DAQ test using S1 detector and Sc detector at CERN
 (Calibration for S1 detector (Setup and RI source Test)
* Analysis combined DAQ result of TB
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S1 detector DAQ

Silicon chip
(18x18 pixel,5x5mmA2)

slab

SKIROC2 x4

> Function
generator/
B HV source

Spill/clock

1 £y
. feepfireee
a

—  Flexible cable

HDMI

Ethernet

Slab :technological prototype

SKIROC?2 : 64ch ASIC. preamp. self trigger, 12bit PHADC

Detector Interface(DIF):readout from ASIC and send to PC

Link Data Aggregator (LDA): Communicate with multiple DIFs, CCC
and PC(via ethernet)

Clock and Control Card (CCC):Send clock/spill to LDA
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Gain calibration

1

Q

Q,

We measured ASIC’s gain per channel using <

RI source. |

RI source
S7Co->122 keV(86%),136 keV(11%),y ray
Before calibration ~ Red:pedestal . Blue:signal
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After calibration

122keV
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We observed 2 low gain channels caused by electronics.

2015/04/20 CALICE meeting

L I
1.2

I L1 L1
1.6 1.8 2

Energy(x122keV)

1 1 1 1
14



Test beam setup at CERN

We set up at T9 line 1n
PS(11/26-12/8)

We tested DAQ with Sc By
ECAL+AHCAL group.
One S1 slab was set in

front of SCECAL and
AHCAL

We tested combined DAQ FHSSRSEE
based on EUDAQ and P ‘
combined run (S1 and Sc)
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SKIROC2

S1 DIFs

Clock:50MHz Clock
Readout cycle

Combined DAQ

Spill
Clock:40MHz

LDA

s oo

Si data

calicoes/pyrame

Si side

Sc data

SPIROC2

Sc DIFs

Labview

Sc side

/ start/stop

/

I

Run control

.

start/stop
run #

Data collector —>m

Combined DAQ /
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Layout

Beam direction

12th 13th 14th 15th
Ist 2nd 3rd 4th 11th ‘ | \
2.1cm 14cm 16cm
\ ] \
Si ' Y
EBU(Strip Sc) HBU(tile Sc)

The distance between Si and Sc 1s 1m.

Ist -3 layers are strip Sc, and 4th-15th layers are tile Sc, and space between each
layer is inserted absorber(Fe).

Si’s pixel is Smm x Smm, and HBU’s tile is 3cm x 3cm.
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event
N
o
o

7 GeV muon MIP signal (S1)

MIP signal

miphist

I
(€]
o

350

300

250

200

150

100

50

Entries 16521
Mean 0.9175
RMS 0.5463
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This signal’s pedestal has been already subtracted and signals have been calibrated gain per

channel too .

We were able to observe MIP peak at around 0.7 x 122keV = 85keV.
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S1 & Sc’s distribution of time

Time

13000

16000

event

13000
12000
10000
3000
000

1000

olllllll.l_.llu..l.d AN AR R AN I AN A A

-300 -300 =200 -100 ¢ 100 200 300 100 . 500
Time(x4us)

g

Evidence of synchronization of Si and Sc layers
This figure shows difference of time between Si and Sc.
S1 hits are selected and compared with every Sc hits at the same readout cycle

The peak shows the fixed time difference (of ~110 Sc BX = 440 usec)which is
consistent with measured delay of electronics.
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Muon track event

Top view .
7GeV muon run -
i 120 -
' 1! 100 —SC
% 20 --_1|0---‘-6=---1|0----2|0.(-|—|—3|5—re-r:—5i
20 & 8o 100 120 Selection
Yoo W Delay between Si and Sc
Side view (440us)
We fitted hit point in ebu and hbu. - St
Point’s error bars are pixel size * Triggered
p . « ADC > 350
We observed track between Si and Sc. . Sc

Difference between line and S1” hit point was
caused by layout.

2015/04/20 CALICE meeting

* Triggered
« ADC >350
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Summary and plan

We made combined DAQ.
We succeeded to test combined DAQ at PS.
We could get synchronized data.

We could observe a track of muon

We will calculate S1’s position resolution.
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Gain calibration
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Gain difference can be caused by electronics
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Gain is defined by
the difference
between pedestal
peak and signal
peak

Gain distribution is
around 5% in most
of channels

Two channels with
lower gain (by
around 20%) found
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count

Gain calibration

57Co spectrum after pedestal/gain calibration

(adc_hg[2][0] - 311.298017)/100.582860 {trig_hg[2)[0]==18&&iscadif==0}

nn[0]
B Entries 346326
10000— 122keV Mean 0.7263
i / RMS  0.2568
so00l * Pedestal subtracted and
- gain calibrated per
6000/ channel
- * This figure is ADC
L distribution summed up
i 64 channels
L 136keV
- K/
_1 PN T G N N B Y

(% 0.5 1 1.5 2 25 3 3.5 4 4.5 5
Adc count/adc count of 57Co’s 122keV peak
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Gain calibration

We measured gain used isotope.
>’Co->122 keV(86%),136 keV(11%),y ray

_ _ Gain distribution
Before calibration
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Red: pedestal ,Blue: signal

e Gain distribution is around 5% in most of channels
e Two channels with lower gain (by around 20%) found
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Gain calibration

We measured gain used isotope.

>’Co->122 keV(86%),136 keV(11%),y ray

Before calibration After calibration
s
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We clearly observed 122keV peak signal.
We corrected gain to correspond 122keV to 1.
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S1 and Sc DAQ

HDMI

S1 DIFs Coaxial ,
Spill

Clock:50MHz

—ElSed <—
Clock
Readout cycle

S1’s CCC receives beam spill via Sc’s CCC. We tried to get synchronized data by
Sc’s CCC supplying clock and same readout cycle to Si’s CCC.

Clock:40MHz ‘
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International Linear Collider

positro"

sssssss

Heat shield: 1004400 pm
(copper)

AR PCB: 1200 im
W (with FE embedded)

— e clue: 75 ym

ﬂ h paler: 328 —
N

B Kapton® film: 100 ym

) gglﬁe/ muon ECAL: Sampling calorimeter (Si/Sc and W)

« HCAL
. * High Jet energy resolution is required in ILC

« TPC event
« SIT —Particle Flow Algorithm(PFA)

e Vertex detector

International Large Detector (ILD)
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