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SDHCAL technological
prototype(2011-> )

48 layers of 2 cm stainless steel
intferleaved with planes made of Glass RPC
and their embedded readout 2-bit
electronics allowing a lateral segmentation
of 1 cm?

& Total Size:1.0x1.0x1.4m3
& Pad size: 1cm X 1cm

A simple binary readout leads to ¢ Total Channel(pads): ~440000

a very good energy resolution

High energy the shower core is o
very dense and saturation shows RS 1L
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SDHCAL technological s
pPOfOType(ZOI 1-> ) CALICE SDHCAL

HE runs

48 layers of 2 cm stainless steel
intferleaved with planes made of Glass RPC
and their embedded readout 2-bit
electronics allowing a lateral segmentation
of 1 cm?

A simple binary readout leads to
a very good energy resolution

70 GeV pion

High energy the shower core is -
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Energy reconstruction

Ei eco=Ny+ BNy + yN3

Calibration coefficients [GeV]
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Test beam setup: Standard & Uniform

2017: 48 layers prototype

2018: 37 layers prototype plus SiW-Ecal

: The all chips use the three
threshold

Uniform: In order to obtain more uniform performance

of our prototype, use different threshold for
each chips
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Beam position

2018:

506GeV, two position
70GeV, three position
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What is multiplicity
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Multiplicity = 1
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Multiplicity = 4



Introduction

Multiplicity: How Yo play......

Multiplicity

Layer 15, DIF 154 , ASIC 2
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Layer 40 , DIF 99 , ASIC 40
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constant = 5.573e-05
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Basically, exposing the SDHCAL to the enough muon beams,
get this curve by changing threshold step by step
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Efficiency: How to play......
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Layer 40 , DIF 99, ASIC 40

Efficiency
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Efficiency is not sensitive to certain area of threshold
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Multiplicity : Standard & After homogenization

%L standard After homogenization
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2017 results:
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2017 results: 80GeV
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2018 results: 506eV

CALICE SDHCAL Preliminary Top Right
Standard, Energy = 50GeV

Mean: 610.33 Sigma: 79.407 Reso: 0.13 Top
Mean: 580.6 Sigma: 75.81 Reso: 0.131
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CALICE SDHCAL Preliminary
Uniform, Energy = 50GeV

Mean: 491.46 Sigma: 59.023 Reso: 0.12
Mean: 482.72 Sigma: 62.974 Reso: 0.13
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2018 results: 70G6eV

CALICE SDHCAL Preliminary Center
Standard, Energy = 70GeV — TopRight
Mean: 829.32 Sigma: 108.96 Reso: 0.131
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CALICE SDHCAL Preliminary
Uniform, Energy = 70GeV

Mean: 654.63 Sigma: 84.233 Reso: 0.129
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Relative Deviation to center position

Relative deviation = ANhit / Nhit

Nhit: the number of hits for beam position located in
center

Anhit: the difference between other position and
centered position
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Beam status

Data samples were taken at PS, May 2015

O Energy(GeV) : 3, 4, 5, 6, 7, 8, 9, 10, 11

O Contamination : muons , (since using electron eliminator in
test beam period( above 6GeV), the electron contamination
is negligible. For energy lower than 6GeV, the electron

contamination is also negligible by using BDT to check. )
O Simulation: FTF_BIC , geant4.9.6
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Event selection

—— Pion: before cut

CALICE SDHCAL Preliminary
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Energy reconstruction

E,eco=*Ny+ BNy + yN;

»2 | ndf
Constant

Mean
Sigma

¥2 / ndf 103.3/ 91
Constant 230.5£3.0
Mean 4.044 + 0.013
Sigma 1.241+£0.010
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Enerav resolution & Iinear‘i‘l'y
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SJTU-IPNL collaboration

Collaboration between the two groups have started in 2015.

I spent 3 months working on SDHCAL data analyse at IPNL in 2016. Then, I
obtained a PhD grant of Chinese Scholarship Council(CSC) and started my joint
PhD studies in September 2017 at IPNL.

A graduated PhD from the IPNL group obtained postdoc in STITU.

RPC fabrication and test started at 2017

A work on the hadronic calorimeters section of the CEPC CDR by the two
groups was finalized in 2018.

A work for the CEPC active-cooling system started at begin of 2019.

A work for the energy reconstruction & Particle identification using machine
learning was finalized at start of 2019.
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Conclusions

& After apply homogenization process, the perfomance
of SDHCAL is improved

€ The results of low energy beam data keep
agreement with 20-806GeV SPS data.

®Excellent collaboration between the SJTU and IPNL
teams.






