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Why beam tests? Can we not just simulate?

TARGETS of the HGCAL test beam team: Beam tests are critical to test the
Validatethe overall conceptual design of the HGGA&. can it be built performfance of de_\/lces _and*
L . . . tune/validate the simulations
similar to the original Technical Proposal and does it woramed?

_ particularly for hadron calorimeters
Comparethe measured performance of the prototype systems with  « k SNE a1 KS & A Ydz

GEANT-basedsimulation geometry description and use of
Startto build a team of people who will be able to follow the design, appropriate physics list etc.

development and construction of the new calorimet;gr: (RongShyan_u)
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Figure 5.21: Energy and position resolution: (left) relative energy resolution as a function of the 200 - =

electron energy in data and simulated showers, for test beams at FNAL and CERN; and (right) o)™ Levo Loy o
residual width of the x-coordinate reconstruction at a depth of 6 X; as a function of incident 4 6 8 10 12 14 16 18 20

electron ene rgy.
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Major beam/systemtest related milestones in the HGCAL pro

double-lay: Skiroc2CMSbased:singléayer modules

modules

STARTING PLANNING 8 MODULES TEST START AT TESTBEAM AT DESY
TESTBEAMS CERN AND OTHER CALIBRA"
| * PURPOSES
OMEGA STARTED THE A \FIRST "HEXAGONAL

MODULE" WORKING BIGGEST SYSTEM TESTED
TESTED IN BEAMS AT F IRST SKIR AT CERN: 22 SILICON

(LESS THAN A YEAR AFTEF MODULES + CALICE AHCAL
‘ TODAY

\
16 LAYERS TESTED/AT\EN, FIRST TESTED HEXB PREPARING FOR ~100
| SILICON MODULES WITH 28
EXB DESIGN STARFS AT IN ECAL AND THE REST IN
INCLUDING SKIROG2 HCAL PART PLUS A CALICE
CMS ASI AHCAL (SCINTILLATING
TILES + SIPM READOUT)

DESIGN OF SKIROC2_CM

CE
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Two Iterations of the electronichain forbeamtests

still on going, and not related with the final system
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Readoutsystemin 2016

Fast deploy system (mix of market electronics wit
ad-hoc design)

Knowhow generation, training people and prepare
the rest of the system (mechanics, electronics, SW, |
FILOAfAGASAXD |

Skiroc2cms added
(ToT ToA data
handling

AYLINR @SYSy
Very scalable,
Relatively inexpensiv
(ORM from CMS)
Quite high bandwidth
up to ~14000
channels @ 50 Hz
Fully integrated on
EUDAQ Software
(reconstruction on
real time during
testbeamand data
guality assurance)

Readoutsystemfrom 2017
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Module assembly faestbeamprototype (2016)

For 2017, PCB was already the front end electronic board
\ Thesemodules for beam tests is enabling us to tune our
P | module production process o \

Sensor
Kapton \
CuW Baseplate \
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After the sensor glued and wire bonded to #EB

2016 module example

drs wire bonded to the PEB
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6 minutes each module
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Finally mounted device. Fiidexaboard
4

2016 moduleexample

Skiroc2 ASIC iisheritedfrom
CALICRIreadyworking, Well
known, andtools already
developed

Startingpoint that allowsthe start
of the other partsof the work, like
mechanicssystemdebug sensor
studies softwaredevelopment

. (control, datahandling

~ reconstruction dataquality
assuranc U

It is a two layers design, that gave
us the flexibility need in this first

- beam tests, using well know

- electronics, to simplify calibration
and debugging of the new parts
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The hardware evolves step by step towards its final sh

2017 modules example

With new ASIC Skiro€2MS ready, and
with some improvements from what
we learnt with previous design

One layer onlyglesign. Readout PCB is
now attached to the sensors

4 skirocs(instead of 2) for improving
capacitance from the trace length

Only two connectors during working
(HDMI and HV) plus omainiUSHor
FPGA programming (offline)

Better DAQ chain (smaller, faster and
more reliable) avoiding proprietary
parts.

Avoids data converter&aptoncables
and other parts that reduce robustness
while increase performance




