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Test Beam

p DESY offers non-spilled beams of 1-6GeV (e-, e+)
P 15 layers with 1024 readout cells each

® More than any LHC calorimeter
e But it fitsin a suitcase

60

p First week dedicated for commissioning

® Threshold optimization, single cell calibration, etc
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p Second week dedicated to electromagnetic showers

P Mounting started monday afternoon
p Ready for data taking since wednseday morning

® But it took us a bit more for problems with the movable
stahe

¢ Since then: the smoother data taking :D

\LIFCO
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Test Beam setup
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P First 4 layers have been “ressurrected”

® Not operative before for different reasons

» 7 more layers have been “rebuild” » to adapt them to the
new ultracompact DAQ (heavy manipulation)

p 4 Layers new

e 2 of them with sensors glued in two separated batches (one

sglmsor for test, the other 3 one year later)
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Detector ]
Interface (DIF)

Adapter card
(SMB) for signal
buffering + power
regulation.

DIF and SL-

&8 Board concepts
= are completely

compatible.




Test Beam

p DESY offers non-spilled beams of 1-6GeV (e-, e+)

P 15 layers with 1024 readout cells each

® More than any LHC calorimeter

e But it fitsin a suitcase o
p First week dedicated for commissioning

® Threshold optimization, single cell calibration, etc
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p Second week dedicated to electromagnetic showers

60 I\
P Mounting started monday afternoon
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p Ready for data taking since wednseday morning

® But it took us a bit more for problems with the movable
stahe
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¢ Since then: the smoother data taking :D

Technical TestBeam
with new DAQ,

larger concentration (xyz) than ever
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Next... is analyze the data [FIC A\

https://github.com/SIWECAL-TestBeam

p SIWECAL-TB-analysis » code for coommissioning, detector operation and technical analysis

® Branch during the beam test: slboard_TB2020

® New branch tfor analysis TB2021-Analysis (as master)
» SIWECAL-TB-Sim

® Tools for simulation (DD4HEP based) and for digitization
» SIWECAL-TB-LCIO Analysis

® For LCIO based analysis

® Starting from event building (see H. Garcia’s talk)

P Users/developpers: Y. Okugawa, J. Kunath, H. cabrera, F. Jimenez, S. Tsumura

SIWECAL-TB-Analysis is the

master code for “technical’ studies.
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https://github.com/SiWECAL-TestBeam

Technical analysis (100% root based) [FIC A

INSTITUT DE FISICA

Requires pedestal+mip calib
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Build events
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Technical
+ physics




Physics analysis (LCIO based) [FIC A

p Define xml file with geometry

P Create data files (SimHits) + digitise them (CalorimeterHits) + get MIP calibration
constants

® Requires the knowledge of the thresholds per chip

® + Nnoise studies

Physics w/ MIPs
Validation of the simulationn. Fabricio

Build events

Physics w/ showers
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Basic performance: pedestals

P 15slabs x 16 ASIC x 64

chnsx15sca = f;

® 230400 pedestal f
calibration @
constants

ped_high_chip0_chn12_sca0

ped_high_chipd_chn12_scal
Entries 538504
Mean 245.7
Std Dev 3.131
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MIP calibration [FIC

average of MPVs

mip_high_layer7_chip0_chn0 o
'_E £2.3735 47.3761 36.3184 38,6476 50.38086 49.2749 48.5158 B3.0391 7 51.5803 E3.9166 51.0689 52.0764 49.5686
160— O o y
- 45,5365 44.8587 39.758 45.0555 49.03 47.9075 455717 B6.2079 50.3331 G0.1485 E3I.5I54 48.2772 50.1459 53.4674
140— 149169 44.881 41.5735 50.4894 47.634 47.4381 455811 E7.6247 E3.5114 46.822 B3I.0903 AB.3581 53.4948 50.7335
120—
— 22,3582 501678 43.2867 510483 51.2851 4789819 B7.6251 90.6348 G6.2189 B84.8572 46.0614 S0.7577 48.4808
100— c
L 29.9015 49.2273 3B.5888 521569 47.8417 421532 87.4122 T0.6526 T76.7304 41.5E35 50.5146 49.8418
- | 27,7242 4B.7909 42618 49.4138 50.4259 49.1966 3885 921865 72.5733 77.2759 A7.0061 44.0068 52.0283
60— )
- | 23,0544 48.5046 46.5386 43.781 51.1889 47.0023 59.5286 B5.4203 90.203 B3I.BIT7 £8.1434 429412 42.8558 49.4818
40— N
i 28,5772 41.7361 48.7165 46.7448 47.6382 48.1441 42.4302 E7.E705 521229 BIOSTY B33I07 43735 43.9282 46.1852
20— f HﬂH bl .. . :
* HH'H‘} H ﬂﬁ H{ | # 1 48.8843 39.8149 45.1368 47.9344 49.3085 47.B632 49.2459 BI.02E1 93.7735 66.6639 B7.4943 47.7083 40.6308 49.8618
L 4 1 U ﬂﬂﬂ ﬁw fﬁ“ Hﬂw‘ﬁm N ']W
0 P I | ol | PR Y A L0
-100 0 100 200 300 400 72.5129 46.1B0B 51.6153 51.3231 50.3684 4B.6271 36,7279 961785 200 B8.660 A7.0812 451673 50.0727

49.7812 54.1106 46.7038 49.948 53.6154 48.7723 45.0182 50.3012 94.4024 46.7237 £3.1204 441466 44.4209 49.0446

P 15slabs x 16 ASIC x 64 chns =

+5.5845 49.5583 43.0563 48.5848 50.5132 48.084 92,0084 94.4911 MEBESE 854571 499308 483578 49,7106

) 15360 S| ng |e Ce” ca | | bratlon constants 43,4347 48.818 43.5222 450845 48.4889 48.5866 48.6529 S0.6519 200 |46.6652 A148EE| 2237 4414445 120

45.9263 49.293 443081 398311 50.4365 44.8614 46.3466 52.2856 90.7014 53.2287 49.6348 494034 77.9307 46.4479

® (shown here averages for each ASIC)

+5.6659 43.8471 46.4053 51.3319 52.285 47.5416 91.5611 89.9046 220 76.1134 [SREESRN 52.9277 482825 1 0

AL I8 425466 437186 GSIE1ES 50.3715 45.8412 42ET52 94.7633 §97.2959 79.5142 T1.8022 46.7135 79.6015 AT.8758

0 2 4 6 8 10 12 14

Layer
CI ults (only few channels per chip) a
Irles A, 17" February. 2022




MIP ca

P We observe few unhomogeneities:

® |ayers 7-10 have thicker sensors (larger

signal)

® |ssues during the gluing of the sensors
of Layers 9-10 were reported (training of
the gluing robot, different mix of glue
used, manual interventions during the

process)
® Layer12h

Catred:

libration

ad one wafer replaced

ults (only few channels per chip)
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average of MPVs
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Holdscan MIPs vs Position scan MIPs [FIC

average of MPVs average of MPVs
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Long calibration run (position scan)
Were we observed problems with

HV system




Summary + prospects [FIC A

p Beam tests are crucial to understand the hardware !!

® New DAQ system and a mix of new and old layers

® Higher density and number of channels than ever in the project

® Unexpected situations that challenge the hardware only appear during testbeam (HV issue)
P Work is being done in several fronts

® Technical studies (pedestal calibratio, noise, mip calibration, ...)

® Data analysis

® Simulation
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