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EMC on EicC

Spectrometer of EicC

Baseline design of EicC: 3.5 GeV electron beam and 20 GeV proton beam,
Mian parts of the spectrometer: Vertex, Tracking, PID, ECal, FWT, ...,
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EMC on EicC

Electromagnetic Calorimeter at EicC

ECal type I/A [m] L [cm] coverage [cm] pseudorapid-
ity ([)

tower size
[cm×cm]

e-Endcap CsI I=-1.8 30.0
(16.1 X0) 18.0<A<153.0 (-3.0, -1.0)

(174.3◦, 139.6◦)
4.0×4.0
(front)

barrel Shashlik A=0.9 48.0 -105.8<I<187.5 (-1.0, 1.5) 4.0×4.0
ion-Endcap Shashlik I=3.0 (16 X0) 30.0<A<145.0 (1.5, 3.0) (front)

Shashlik and crystal (CsI) designs for different parts,
Three parts: electron-endcap, central barrel and
ion-endcap,
Angular coverage: −3.0 < [ < 3.0.

Design and Performance Simulation of ECal: arXiv:2512.04432
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https://arxiv.org/abs/2512.04432


EMC on EicC

Energy Resolution from Geant4 Simulations
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 / E [%]EσEnergy resolution: 
1.31⊕Ee Edep:    0.32/
1.53⊕Ee NPE:     1.21/
1.53⊕Ee Cluster: 1.76/
1.51⊕E Edep:    0.31/γ
1.76⊕E NPE:     1.44/γ
1.77⊕E Cluster: 1.98/γ
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 / E [%]EσEnergy resolution: 
2.11⊕Ee Edep:    3.07/
4.20⊕Ee NPE:     4.36/
4.20⊕Ee Cluster: 5.01/
2.36⊕E Edep:    3.05/γ
4.60⊕E NPE:     4.53/γ
4.69⊕E Cluster: 5.15/γ

Energy resolution: ∼2.0% (pCsI) and ∼6.0% (Shashlik) @1.0 GeV,
Parameterization in the simulations, including photon collection, quantum efÏciency, etc.
Only intrinsic and constant parts considered yet.

林德旭 (IMP) Ecal on EicC Apr. 19 - Apr. 22, 2026 5 / 15



EMC on EicC

Position Resolution from Geant4 Simulations
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Position resolution [mm]:
1.72⊕Ee Edep:    3.82/
1.87⊕Ee NPE:     3.88/
2.47⊕Ee Cluster: 3.68/
1.67⊕E Edep:    3.75/γ
1.88⊕E NPE:     3.84/γ
2.69⊕E Cluster: 3.48/γ
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Position resolution: [mm]
2.21⊕Ee Edep:    4.23/
2.55⊕Ee NPE:     4.58/
2.69⊕Ee Cluster: 4.38/
2.69⊕E Edep:    3.85/γ
2.63⊕E NPE:     4.30/γ
2.77⊕E Cluster: 4.18/γ

Position resolution: ∼ 5 mm @1.0 GeV for both pCsI and Shashlik,
Parameterization in the simulations, including photon collection, quantum efÏciency, etc.
Only intrinsic and constant parts considered yet.
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EMC on EicC

Calorimeter for China Hyper-Nuclear Spectrometer

R&D of Calorimeter for CHNS,
Study the rare decays of [
(goldstone boson) and [′,
Detect photons precisely, c0

reconstruction,
Separate (detect) neutron.

Hybrid design for the end-cap,
PWO with high granularity for the central part,
Lead glass with cost-effective for the outer part.
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Shashlik Prototype

Shashlik Module Assembling

ESR Scintillator Lead Aluminum SiPM

AssemblingAdd Pressure

Shashlik Module

The Shashlik module is assembled
in the lab,
25 Shashlik modules assembled for
the prototype.
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Shashlik Prototype

Shashlik Prototype Assembling
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Shashlik Prototype

Laboratory for Detector R&D

Platform of cosmic ray

Shashlik module
with cosmic rays

Platform for
photo-detectors

Fiber polishing

pCsI measuring
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Shashlik Prototype

Test the Prototype with Cosmic Rays

Cosmic Ray Platform

Shashlik Prototype

#E
ve

nt
s NPE Spectrum from

Central Module
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Shashlik Prototype

Test the Prototype with Positron Test Beam at RARiS
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Shashlik
Prototype

Positron Beam

Beam Test at RARiS
Positron Beam: 50 - 822 MeV
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Shashlik Prototype

Preliminary Results from Beam Test – Charge Collected by SiPM

Central Module
�4

+ = 800 MeV

Full data analysis is ongoing!
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Summary

Summary and Outlook

Two types of electromagnetic calorimeter are designed for the EicC experiment,

Sampling EMC with Shashlik design for the central barrel and ion-endcap,

Homogeneous EMC with pCsI crystal for the electron-endcap,

Hybrid EMC design including PWO crystal for H-NS is considered,

Shashlik 5×5 array prototype is assembled and its performance is tested with positron
beam: energy and position scan,

The results will be reported soon with full data analysis,
A prototype of pCsI crystal is ongoing.

Thanks! Welcome to join:
dxlin@impcas.ac.cn
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Summary
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Backup
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ADRIANO Calorimeter
+ Instruments 8(4) (2024) 49.
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Simulation at IMP

lead glass + WLS fibers (C)
scintillating fibers (S)

A Dual Readout Integrally Active Non-segmented Option (ADRIANO), a semi-homogeneous
integrally active calorimeter,
Two components of optical output, Scintillation and Cherenkov, for energy measurement and PID,
As an Electromagnetic and Hadronic calorimeter at the same time, flexible configuration.
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https://doi.org/10.3390/instruments8040049


Modules of Shashlik and CsI Crystal

Shashlik module for the central barrel and
hadron-forward endcap,
Each layer contains: 0.35 mm lead, 1.50 mm
scintillator and 0.06×2 ESR,
Wavelength shift fibers (16) to collect
scintillation light,
240 layers (480 mm) corresponding with 16-0

radiation length.

Pure Cesium Iodide (CsI) module for the
electron-forward endcap,
Homogeneous material is sensitive material
as well as absorber,
Scintillation light collected with UV-sensitive
APD at one end,
Length 30 cm is equivalent to 16-0 radiation
length.
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Design of the Barrel

IP

ep/A
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4×4 cm2

5.8×6.1 cm2

Trapezoid module roughly towards the interaction point (IP),
Two groups of modules with different shape along z-axis,
Around 8178 modules for the barrel (58×141).
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Configuration of the Endcap

front size
4.0×4.0 cm2

rear size
4.67×4.67 cm2

crystal length
30 cm (16.10 X0)

Coverage of pseudo-rapidity: −3.0 < [ < −1.0,
Distance from the front plane to IP: 1.8 m,
total crystals: ∼3900 modules,
Crystal is wrapped with Tyvek,
Similar for the ion-endcap with Shashlik modules.
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