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CALICE AHCAL

A A highly granular hadron calorimeter for ILD
- Iron (or Tungsten) absorbers
- 3x3cn? plastic scintillator tiles
- Readout by individugbiPMs
- 8 million channels (with endcaps), 50k PCBs
A Readout fully integrated into the layer
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CALICE AHCAL

A A highly granular hadron calorimeter for |
- Iron (or Tungsten) absorbers
- 3x3cn? plastic scintillator tiles
- Readout by individugbiPMs
- 8 million channels (with endcaps), 50k PCBs
A Readout fully integrated into the layer

A New design
- Surface mount desig8iPMs

A easy assembly, uniform response
- Positive experience at CERN SPS 2015

- Used in DESY test beam campaign 2016
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realistic steel absorber structure
with cooling system for test beam

Test beam data analysj
for CERN SPS 2015

A test beam campaigns in 2015
at CERN SPS o TEE

* muon runs for MIP calibration B

* electron runs for EM shower | L[

* pion runs for hadronic shower R
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CALICE AHCAL technological prototyy
Testbeamcampaigns 112016 atDESY

A Toward fuliscale ILD AHCAL, important tests are performed
A Integration of new electronics and DAQ, monitoring
A Testing new AHCAL modules with surface mount tiles

- using EUDAQL.6 for run contentd datataking

- BIF(BeaminterFace¢ moduleto record beam timestamp
- AHCAIlonline monitoring within DOQMA4HEframework

- latest surface mount typeSiPMsand tiles on HBU4

- datataking withpower-pulsingoperation

- common running with pixel telescope

May : first test of BIF witlbeam, powerpulsmgzs'; i
JulyAugust: 15 layer small stack, powpulsing
October :common running with telescope
December : collect morebeam data

with telescope




SPIROC2B TDC (bin)

non-linearity [bin]

AHCAL test beam in May 2016 at DES

A We had 2 weeks of beam time at DESY.
- many tests for BIF, DAQ, monitoring and new SMD module
U BIF successfullytegrated and tested with beam

U stable response under powsgrulsing operation
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Time correlation of SPIROC TDC and BIF time. Testbeam mode, DESY 05/2016, powerpulsing on. Asic 221, chan 12
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AHCAIltest beamin May 2016 at DESY

A Wehad 2 weeks of beam time &ESY TB22, 21idth of May.
- many tests for BIF, DAQ, monitoring and new SMD module
U BIF successfullyorks with beam

U stable response under powepulsing operation
Deviation of MIP

g N B Chip229_channel0

6? ------------ Chip230_channel5
i Chip231_channel35

4_
E """""" Chip232_channel30 A runnlng Stably

Tov | A stable MIP response
I \ after 150>s (consistent
- T et with lab results)

_2—

4 o Time |sinc:|e sw|itch |or1>1§?

\\\I'
0 100 200 300 400 500 600 700 800 900 1000
Time since Pwr On (per ROC) [us]



New small AHCAL prototype July 201

A 15 good, lownoise layers for electromagnetic shower
* 6 brand new HBU4 with new generation MPPCs (HPK)
* 9 older but still good HBU3
A demonstrate response to-% GeV electron
power-pulsing performance for a calorimeter system




AHCAL test beam In JuAyigust 2016

A We had 2 weeks of beatime at DESY
A before the beam time, commissioning was done for all HBUs
A setup: 15 layers of 1 HBU
*6new HBU4 _SMD + 1 HBU3 SMD + 8 msun tile
* new interfaces for all layers for powgulsing 4
A 1st week: Calibration run X
* integration of new HBUs and interfaces . EM shower
* MIPs e
A 2nd week: EM showers run Wikttt
* small steel absorber stack e
*energy scans 15 GeV
* 3.5 days for no powepulsing
* 1 day for powesulsing with test beam mode
* 2.5 days for powepulsing with nearly ILC time structure




Online data quality monitoring

A New online monitorinfDQM4HEP)
- Developedoy RemkEteet al (Lyon, Gent)
- Frameworkfor general use by any detector

- Adoptedby Tom Coates (Sussex,)UK
- Icio format raw data
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MIP calibration

A Quality of new HBUs very good...
A All 864 channels operational.
A 863 show nice MIP spectrum ==
A only 6 dead cells out of 1152 cell!

on old HBUs
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summary of MIP response in ADC unit

I L1 LT ) kb L
800 1000 1200 1400 1600 1800 2000

60

red 6 new moc
blue 8 older mo
black 1 module \

50

40

30

20

10

lules with latest SMD MPPC
dules witBenslSiPM
vith older SMD MPPC

P[][]I'I 1 o_|

—700 11



AHCAL response to electron bean

energy spectrum for-b GeV

A Beautiful energy spectrums 8 o e
a5} »
A Qear EM shower development z* ey
A same behavior with [kt e
F a0000] CALICE AHCAL

no powerpulsing
power-pulsing with test beam mode -
power-pulsing with ILC timing structure;

| L | T
0 50 100 150 200 250 300

AHCAL response (MIP)
longitudinal shower shapes

C — 1GeV
C :l:t — 2GeV
20 — 3GeV
C — 4GeV
15— J—L — 5GeV

CALICE AHCAL
work in progress

work in progress
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AHCAIltest beamin October2016

A Common running with other detector system

A AHCAIlruns withEUDET pixel telescofresynchronization

A observed correlations
- timestamp of telescope triggeg AHCAL hit time (in BXID
- telescope hit position vs. AHCie

A next TB is scheduled in 121I8th of December 2016 (coming So0|
- much more statistics

time difference correlation on hit position
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