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Since Utrecht CALICE meeting

> 3 Technical Board meetings since TB report during Utrecht meeting
> testbeams since then:

=SiECAL: 2 weeks at DESY in June/July 2019

= AHCAL

* megatile layer: 1 week at DESY in May 2019
* |ILC mode test: 1 week at DESY in August 2019
> further requested testbeams

= SIECAL: 1 week at DESY in 1. half of 2020
= AHCAL: 1+1 weeks at DESY in 1. half of 2020

> software
> ASICs
> new prototypes
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SIECAL testbeam at DESY

> 2 weeks 24th June to 7th July 2019 in TB24
> one mechanical structure with 2 DAQ setups

TB setup 00

» Devices under test:

¢ 5 FEV13Jp fully equipped with 4 Si wafers
each. All of 650um except one slab with
320um. Interface card SMBv5 with the
“british” DIF.

e 2 COB boards with one wafer each (500um)
and the new Slboard

e 2 FEV12 boards with one wafer each
(500um) and the new Slboard.

¢ All boards equipped with sk2a

» Firstweek: 5 FEV13Jpand 1 COB and 1
FEV12.

» Second week: full setup with 9 slabs.

Ifles, A. | AIDA2020 WP5 | 26 July 2017 Page 4

Katja Kriiger | Report from the Technical Board | CALICE meeting | 30. September 2019 | Page 3/15 @




SIECAL testbeam at DESY

> 5 Japanese FEV13 layers, read out
via SMBs and DIFs

" some improvements since
previous TB at CERN

= cable connections (esp. HDMI)
mechanically difficult

= fully equipped with silicon
> MIP and shower data
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SIiECAL testbeam at DESY

first look into TDC data for FEV13 layers

Quick view: TDC with MIP
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e Correlation of TDC between slab 1 and 2

e Select 1 ch (at the center of the beam), 450 < ADC < 500
(to avoid timewalk)

* ~10 /1 ns at the normal slope: timing resolution ~ a few ns?
Taikan Suehara, CALICE technical board, 18 Jul. 2019 page 11
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SIECAL testbeam at DESY

> 4 layers with new very compact SLB readout
=2 FEV12 and 2 COB with 1 silicon sensor each

SLB based DAQ

» New Ultra compact Detector Interface (SLboard +
Core mother/daughter system)

LABORATOIRE
DE L'ACCELERATELR
| | 4

= See

hitps://fagenda.linearcollider.org/event/8109/contributions
143626/

» Table top system: tests with USB possible with a laptop
+ 4V power supply.

» Core Mother / Daughter able to deliver clocks, slow &%
control parameters and control the DAQ (handle of
start/stop, busy, data merging)

» DAQ software written in LabWindows (National
Instruments but C-based).

Irles, A. | AIDA2020 WP5 | 26™ july 2017




SIECAL testbeam at DESY

> MIP signals on COB layers!

2" week data taking

» All four SLB-slabs in the box, together with the FEV13Jp.

» One day of commissioning/debugging with the “standard” gain, 1.2pF.
e Reasonable thresholds set (estimated from previpous experiences to be around ~0.5 MIP but not measured)
® 2-8% per chip of masked channels... comparable to 2017 (FEV11).

e Channel 37... only noisy in the FEV12. In addition, we found a new pattern (20, 23, 40, 43, 46, 49) in the FEV12, but
they don't seem to be DAQ saturating — to be investigated.
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AHCAL Testbeam at DESY in TB24: 13-19 May 2019

> main goal: test HBU with Megatiles (Mainz)
=Light Yield

= MIP uniformity within a tile

= optical cross talk to neighbouring tiles
(with absorber)

> setup: 3 single HBUs in total + beam
telescope + BIF

]
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AHCAL Testbeam at DESY in TB24: 5-11 August 2019

Goals, Setup and Measurements

Overview
Goals: Setup:
+ Characterise ILC mode: Fast timing TDC « 5Slarge AHCAL layers in airstack (each 2x2 HBUs) = 2880
clock/ramp - 200 ns clock period channels
= Compare detector output (ADC and « Telescope: 4 new ALPIDE sensor planes

TDC) to ,normal” test beam mode (4 us

x 2
clock period) = 15*30 mm?2 sensor area

+ Measure/investigate gaps between tiles/slabs

Measurements:

» LED gain calibration runs

» Centered runs with and w/o absorber and \#
telescope

» MIP scans over layer area with telescope

DESY. | Test-Beam DESY August 2019 Overview] AHCAL Weekly Meeting, 13. August, 2019 | Daniel Heuchel | 2
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AHCAL Testbeam at DESY in TB24: 5-11 August 2019

First Results - MIP Scan "Normal” vs. ILC Mode

AHCAL Test-Beam 05-11.08.2019 @ T24
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« Pedestal difference between both modes very small (outliers rom memcell 9 and 13)

« MIP constant ratio (of channels illuminated sufficiently) around 1 - only few outliers (to be
checked)

= ADC values in ILC Mode look fine!

DESY. | Test-Beam DESY August 2019 Overview| AHCAL Weekly Meeting, 13. August, 2019 | Daniel Heuchel | 5

> next step: time calibration and resolution
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Future Plans
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Further testbeam plans

> no further testbeams planned for 2019
> two requests for beamtime at DESY in first half of 2020

=SiECAL: 1 week
* more fully equipped layers

= AHCAL: 1+1 weeks
* smaller tests of new hardware (megatile, KLauS ASIC)

* CMS HGCAL tileboard

> expect DESY schedule for first half and call for applications for second
half of 2020 in the coming weeks

> no testbeam at CERN in 2020

> please don't forget to inform me if you plan to submit a request!
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> central space for CALICE software is in svn
= has serious short-comings

= unclear long-term support
" many people nowadays are used to git(hub)

> investigated several (git-based) options, all have their advantages and
dis-advantages

> decided to go for gitlab (CERN-based)

> set up by Daniel, now need to fill it with life!

> CALICE software is based on ilcsoft; for the moment, DESY continues
ilcsoft support
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Future Prototypes

> SIECAL:
= moved from SKIROC?2 to SKIROC2A
= COB layers working!

= number of working layers increasing, so fully equipped electromagnetic
prototype comes into reach

> other concepts: mainly smaller studies with a few prototype layers

> interest in new large prototypes especially by CEPC institutes
= dedicated representatives in Technical Board
= continuous operation at CEPC will need different ASIC

> need to watch development of ASIC situation
= probably enough SKIROC2A and SPIROC2E for EM prototypes
= so far only one 3" generation ASIC: HARDROC3

= AMS process will be stopped by ~middle of 2020, need to order soon if more
ASICs of the current version needed
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Conclusions

> 2018 saw completion of several important testbeam campaigns at
CERN SPS

= should not forget to acknowledge AIDA-2020 support in papers,
proceedings, talks, posters, ... where appropriate

> 2019 more quiet (as expected), mostly smaller prototypes
= important for first tests of new developments

> increased demand at DESY in 2019 and 2020, but so far got what we
asked for

> need to watch (and react to) software and ASIC developments
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Backup
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AHCAL/telescope correlation
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AHCAL Testbeam at DESY in TB24: 5-11 August 2019

First Results - AHCAL and Telescope Correlatlons
AHCAL Test-Beam 05-11.08.2019 @ T24 g .

+ ALPIDE sensors worked nicely in
general

+ Several orders of magnitude
less noise compared to
MIMOSA (Testbeam May 19)

* Only minor (solved) problems in
EUDAQ

» Almost for all runs we have
proper X and Y correlation
between telescope and AHCAL
layers hit position

[BRartire ruma.
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