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MPD-ECal introduction mAADE)

CPC ECal SC Cail
Tracker

MPD aims to :

* study the rich structure of the QCD diagram at high (net)baryon densities

MPD-ECal :

\?\\TPE lx\[ryostut .. .
g\ T * Measure the energy and position of photons, positrons and electrons

* Particle occupancy : ~70% at a threshold of S MeV in central collisions
* Time resolution : <lns, ~500ps @ 1GeV
* Energy resolution : ~5% @ 1GeV in low multiplicity events

* Operate in the magnetic field : ~0.5T

Requirements

* High segmentation and adequate space resolution

e Dense active medium with the small Moliere radius

/N
S

The Barrel of ECal * Good uniformity
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ECal module production

2400 Modules, 38400 Towers
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- 96 + 58  fabricated by Shandong University
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768 modules produced in 4 universities of China
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Fabrications of ECal module

Scintillator

Tower Half-module Module w/o coating Module
Parameters of main module
Transverse size, mm? 40 x 40 Scintillator thickness, mm 1.5
WLS fibers 16 Moliere radius, mm 62
Number of layers 440 Radiation length, X, 11.8
Lead absorber thickness, mm 0.3 Effective radiation length, mm 324

Y. Wang, NUCLEUS-2025



Developed by Kun Hu, Yonghong Wang and Chi Yang at SDU K Hu et al 2016 JINST 11 T03002
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The SiPM-based adapter is used to collect the The FEB is designed to integrate and amplify the weak

light from WLS fibers. current pulse from the SiPM.
SiPM: S13360-6050PE
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Calibration of the readout electronics T MPE-

Noise vs. Time ' '
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Baseline in the test is stable.
* Different SiPMs at same bias voltage
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The test system

Detector H Adapter H

Signal of ECal cosmic ray test
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Uniformity test results =MPD—

Amplitude Distribution Amplitude Distribution After Correction
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Air coupling effect differences from WLSFs to SiPMs are not corrected.

* The amplitude of signals in a single tower follows the Landau distribution.

* About 6.6% (sigma/mean) uniformity was obtained in the cosmic ray test at SDU.
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By March 315t 2023,

Joint Institute for Nuclear
Research
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Equipment for NICA arrived from China

News, 31 March 2023

Today, about 300 modules of the electromagnetic calorimeter for the MPD
Detector at NICA have been delivered to the Joint Institute for Nuclear
Research from China. The current delivery was the last in a series of three.
In total, 800 modules were produced in China.

From USC
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all 768 modules have been delivered to the JINR from China.
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Testing of Modules at JINR

Signals amplitude distributions From different institutions
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From M. Bhattacharjee's talk
These mOdUIGS Work as eXpeCted. @ XI NICA-MPD collaboration meeting
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The status of ECal wAADE,

From Igor Tyapkin's talk
@ XV NICA-MPD collaboration meeting

First 40 baskets of ECal are ready to be assembled to the MPD.

Y. Wang, NUCLEUS-2025 12



Photon’s energy resolution in ECal v -

Photon’s Energy Resolution

Event cut: Primary vertex of event reconstructed s *f
and vertex z cut < |[100| cm. s f MPD s1mulat10n UrQMD

c 0.25|—
1. number of towers in the shower/cluster = 2 osb
2. reconstructed energy = 75MeV 0.153—- \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\ ----------------------------------------------------------
3. x?/NDF <4(This variable says how close the °";“
cluster shape to the one expected for electromagnetic S R “““““““““““““““““ ““““““““““““““““““““““““““““““““““““““““““““““““““
shower.) T

00_1IHOISHIl'lll”l1i51“1;1”12]51“1(]3”“3]51”ltlllIl

4. tof<2ns( tof of the cluster, assumed ECal time ' ' ' ~ E_gen(GeV)

resolution dt = 0.5 ns)

The energy resolution of photon is about 8% at 1GeV.
The clusters are reconstructed in high multiplicity events.
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1T reconstruction with ECal

o 180710° < C < 0018F
R C i i S 0.144— S C
- MPD simulation 3 “MPD, UrQMD, BiBi@9.2GeV 2 0
c EhY o o] - <) " MPD, UrQMD, BiBi@9.2GeV
- UrQWID, Bi+BI®9 26V 1 1y (ECa-ECa) 7 0142l oy, 0-92% £ 0016 Q
140F p30.8GeV/c . g r § L
. b C =°=':i: e -y, 0-92%
F & o4 -t 0014 "e,
120F § C o T Ve,
E E C S
o 0.138f o 0.012— *%
C = 0.136] @of‘*gg C % o~ T
80— "- C 000 0.01— M»—Q—‘_._‘ '-é-:g:
a o 0134 o L :%:‘—0—
60 . )
L Cd —o— - -
- j’ all pair Ee 0.008—
40 . . 0132 @ L
#f ~*~ mix pair :“)@' - ECalECalGen  -#- ECal-ECal Rec 0.00GL ©ECHECGen  -e-ECacCa Rec
2056 013 006
o~ Sk r
7" Em— L1 Em— L1l E— e a— 0128_\\II|\III| lllllllllllllllllllllllllllllllllll i1l 7I\II|\\II|II\\lll\lll\\Ill\lll\\Illll\\lll\\lll\l
0.05 0.1 0.15 02 0.25 0.3 0.35 04 "0 05 1 15 2 25 3 35 45 5 0 05 1 15 =2 25 3 35 4 45 5
My, (GeVic) p,(GeVic) p,(GeVrc)
10°
g 700075 ) : v 10g R B B B e e e ma
£ C  MPD simulation —e— all_pair - mix_pair x E 2 1tLam, MPD simulation -
i o - = MPD, UrQMD, BiBi@9.2GeV g TET E
6000—e  UrQMD, Bi+Bi@9.2GeV n”.—>w(ECaI-ECaI) . -y, 0-92% E E ',' UrQMD, BiBi@9.2GeV, 0-92% J
O mS136700MeVi [ 1= i S wow E
r =12.0£0.0 MeV/c* = * z = 3
5000~ o eV/c s E veess o . s L T ]
= pT>O.8GeV/c [ .....00000000-00 E o —=— ECal-ECal E
L = = =
r 107 o r o 7
000 e, 107 e —+— Generated -
| - = . =
3000 B 102 e =
- 102 3 E .- 3
2000[— B 107 — E
C 102 104 —a— -
1000? E e ECaI'ECaI ; ;
F C 10 ——
E r E vl A | Lovvalsgy 3
o N R R qgliriiloiiilesiilonsilonoslinoilineglognlinuilioe T B T T
0.05 0.1 0.15 0.2 0.25 03 0 1 15 2 25 3 35 4 45 5 P, (GeVic)
M, (GeV/c?) p,(GeVic)

A clear excess is visible in distributions close to the nominal meson mass of 135 MeV/c2 for the m°.
The variables reconstructed for ° are consistent with truly MC generated.
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Centrality dependence of r° in ECal-ECal wAADE,
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n reconstruction with ECal wAADE,
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A clear excess is visible in distributions close to the nominal
meson mass of 548 MeV/c? for the 1.

The reconstructed yield is consistent with the truly
generated for 7.
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Summary “MPD—

The first-stage mass production of ECal modules was completed in China,
culminating in 768 modules delivered to JINR by March 2023.

About 6.6% (sigma/mean) uniformity was obtained in the cosmic ray test at SDU
with air coupling between WLSF and SiPM.

Assembled half-sectors are under long term tests. It is estimated that 46 (92%)
baskets will be ready by the end of August 2025.

The neutral mesons reconstructed with ECal are consistent with the generated

ones in the simulation.
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Summary “MPD—

The first-stage mass production of ECal modules was completed in China,
culminating in 768 modules delivered to JINR by March 2023.

About 6.6% (sigma/mean) uniformity was obtained in the cosmic ray test at SDU
with air coupling between WLSF and SiPM.

Assembled half-sectors are under long term tests. It is estimated that 46 (92%)
baskets will be ready by the end of August 2025.

The neutral mesons reconstructed with ECal are consistent with the generated

ones in the simulation.

Thank You'!
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