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Semi-Digital Hadronic Calorimeter technological prototype

A calorimeter for Particle Flow Algorithms (PFA)

Particle Flow Algorithm: aims to im-
prove the jet energy resolution by mea- ——
suring the energy and momentum of
each particle from the subdetector that Ejer = Eccau * Eucal
provides the most accurate measure-
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Semi-Digital Hadronic Calorimeter technological prototype

SDHCal Technological Prototype

SDHCal: 48 active layers 1x1m*> GRPC with 1x1cm? pads. The ab-
sorber plates are 15 mm thick stainless steel.

Readout pads

Mylar layer (50u) PCB. interconnect (1em x 1cm)
PCB (1.2mm) |
PCB supflort (polycarbonate), Readout ASIC (1.6mm)

i o Gas gap

[43 ASICs= 9216 channels/Im

Cathode gldss (1.1mm)
Ceramic ball spacer (1.2mm) * resistive coating

Glass fiber frame (1.2mm) iﬂode (Qlass (01»7""“)
resistive coating

Mylar (175y)
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Stainless steel Absorber(15mm)

ASIC HARDROC(64 channel)
three-threshold (Semi-digital) Stainless steel wall(2.5mm)
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Semi-Digital Hadronic Calorimeter technological prototype

SDHCal Technological Prototype

TB 2012, 2015, 2016, 2017 and 2018 with ECal at SPS and PS (CERN)
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Detector capabilities

Particle identification

Thanks to the prototype’s high granularity it is possible to analyze the topol-
ogy of registered hits and identify what type of particle crossed the calorime-

ter.

80 GeV Pions Run
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Detector ca

Particle identification
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Detector capabilities

Calorimeter performance

The efficiency (*') and hit multiplicity ( ) of each layer is estimated using the identi-
fied muons from the pion samples.

": the track of the muon is reconstructed without the hits form the layer studied. If
there is a hit at a distance of less than 3 cm that layer is said to be efficient.

: the hit multiplicity is the number of hits of the cluster associated to the muon track

in the layer.
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Detector

Homogenization process for the SDHCal

Using the muons it is possible to study the multiplicity as a function of the threshold.
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Homogenization process for the SDHCal

50 GeV Pion

Before homogenization
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Energy reconstruction

Energy parametrization

From the events identified as pion showers, the energy can be parametrized as a func-
tion of the number of hits. In particular as a function of the number of hits per threshold
to extract information from within the shower.

EReco = + N2+ N3 R ]

5 5 5 o <N, > . 1

= o+ INr+ N7 £ [ |r<Ne |

E 400? N <N2> ° N

= o+ INT+ ZN% < L + <Ng> . ]

Q L ]

= o+ Nr+ oN; = oo 7

Nr =N;+ N, + N3 i 1

200— —

The set of optimal parameters is found [ : i
from minimzing the 2 function using a 100} .
. L N 4 ]
third of the data. r s ¢ ]
r s ]

5 PN (E;,‘ E;(Em)z ) L 1\0 L \2\0 L \3\0 L \4\0 L .5\0 L

- i=1 I i Ebeam [Gev]

Beam

era (Ciemat) ISDHCAL technological prototype test beam result 18/03/21 11/30




Energy reconstruction

Energy parametrization result
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Energy reconstruction

Using the previous parametrization the energy distributionis can be compt
and tted to a Crystal Ball function (to account the tails from energy leakag
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Linearity and resolution

With this parametrization it is pos
sible to ensure linearity in a wids
range of energies and using the i
formation from the three thresh
olds the resolution reaches a 7.7
at 80GeV.
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