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Introduction
Barrel  ECAL  ~  38  400 towers  (cells)

projective	  geometry
Z

FHCal

Concept	  of	  the	  MultiPurposeDetector(MPD)
Schematic	  view	  of	  the	  Electromagnetic	  Calorimeter
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vPb(0.3mm)+Sc(1.5mm)	  “Shashlyk”	  
vread-‐out:	   	  WLS	  fibers	  +	  MAPD
vL	  ~35 cm	  (~	  14	  X0)
vSegmentation	  (4x4	  cm2),	  
vσ(E)	  better	  than	  5%	  @	  1	  GeV;	  
vtime	  resolution	  ~500	  ps

tower	  prototype

The  main  goals  of  ECAL:

• Participate  in  particle  
identification
• Measurement  of  the  
photon  flux
• Reconstruction  of  some  
decays  with  participation  of  
photons  or  electrons

Structure of ECal tower
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FairRoot Family
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Data	  flow

UrQmd,  LAQGSM,  Pythia….

Geant3  
Geant4  

MpdRoot design
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Generator

Transport

Digitizer

Clusterize

Recpoint

MpdEmcDigitizer

MpdEmcClusterFinder

MpdEmcHitCreation

MpdEmcClusterCreation

Box, HypYpt, UrQmd

Geant4,  Geant3

MpdEmcDigitizerKI

MpdEmcClusterizerKI

EMC	  Clusterization development	  

https://hepd.ep.tsinghua.edu.cn/event/21/co
ntributions/106/attachments/26/35/EMC_clu
sterization_and_track_matching.pdf

https://indico.jinr.ru/event/984/contributions/81
95/attachments/6446/8443/Comparison_of_Clus
terizations.pdf

https://indico.jinr.ru/event/1045/contribu
tions/122/attachments/196/233/MPD-‐
ECAL-‐soft3.pdf

https://indico.jinr.ru/event/1045/contrib
utions/125/attachments/197/234/MPD-‐
EMC_RiabovVG.pdf
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Tutorials	  notes

• How	  to	  install	  MpdRoot:	   https://zhuanlan.zhihu.com/p/267332844

• How	  to	  use	  MpdRoot:	  	  	  	  	  	  	  	  	  	  	  	  https://zhuanlan.zhihu.com/p/269122180

• How	  to	  create	  an	  account	  on	  NICA	  Cluster:	  	   https://zhuanlan.zhihu.com/p/263334611

Please	  Email	  to:	  h-‐y12@tsinghua.org.cn if	  there	  is	  any	  problems.

• Large	  productions:	  	  	  	  	  	  	  	  https://mpdforum.jinr.ru/t/

It`s	  PWG4	  request	  for	  MPD/ECal group,	  e.g.	  	  Request5:	  PWG4	  -‐ dielectrons,	  10M	  minbias BiBi@9.46
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• Introduction

• Performance	  of	  ECal in	  the	  Simulation
ü Reconstruction	  of	  𝛾
ü Time	  information	  and	  PID

• Ongoing	  topics

• Summary
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• Energy	  non-‐linearity	  is	  

smaller	  than	  2%.

• UrQmd𝐴𝑢 + 𝐴𝑢
• 𝒔 = 𝟏𝟏𝑮𝒆𝑽,	  	  b<3fm

Energy	  non-‐linearity	  of	  	  𝜸 reconstructed

/E

Energy	  resolution	  of	  	  𝜸 reconstructed

• Energy	  resolution	  is	  

about	  5%	  at	  1GeV.	  

Black	  dot:	  Single	  𝛾

Energy	  resolution	  for	  𝛾
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• Angular	  non-‐linearity	  is	  about	  1%.

• Angular	  resolution	  is	  about	  0.16° at	  1GeV,	  
corresponding	  to	  4.8mm.

Z𝜃

Blue	  circle:	  Single	  𝛾

Angular	  resolution	  for	  𝛾
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Red:	  b<3fm	  central

black:	  b<15fm	  minbias

Blue:	  10<b<15fm	  peripheral

Efficiency	  for	  𝛾



Time information of the Barrel Ecal
• Urqmd	  Gen
• 𝑨𝒖+ 𝑨𝒖	  	  	  	   𝒔 = 𝟏𝟏𝑮𝒆𝑽 central
• Time	  cut:	  15ns;	   	  Energy	  cut:	  100MeV

D𝑡 = 𝑡89:;< −
>
?

L:	  distance	  from	  the	  point	  to	  the	  vertex	  point	  generated
c:	  velocity	  of	  light
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𝛿< = 150𝑝𝑠 for	  charged	  particles

𝛿< = 80𝑝𝑠 for	  neutral	  particles	  with	  energy	  larger	  than	  700MeV

𝑁8F.G = 7761.0×𝐸(𝐺𝑒𝑉) Distribution	  of	  Dt	  after	  𝛿< applied
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PID for the Barrel Ecal
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𝜋 can	  be	  separated	  
from	  𝐾 and	  𝑝 for	  
𝑃 < 1.9𝐺𝑒𝑣/𝑐 with	  
efficiency	  higher	  
than	  90%	  .	  

𝐾: 	  	  𝑃 < 1.1𝐺𝑒𝑣/𝑐
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• Introduction

• Performance	  of	  ECal in	  the	  Simulation

• Ongoing	  topics
ü 𝜸PID	  and	  neutral	  meson	  reconstruction

ü Direct	  photon	  production

ü ePID and	  dielectron reconstruction

• Summary
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https://indico.jinr.ru/event/1126/contrib
utions/8515/attachments/6636/8761/NI
CA_ECAL_meeting_Blau_jan2020_v2.pdf

1) Time	  of	  flight

2) Shower	  shape

3) Charged	  track	  matching

𝜸PID	  and	  neutral	  meson	  reconstruction	  ECal

Invariant	  mass	  of	  two	  photons	  with	  different	  Pt

𝜋\ reconstruction

𝜂 reconstruction
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Neutral	  meson	  reconstruction	  Photon	  conversion
https://indico.jinr.ru/event/1586/contri
butions/10174/attachments/7979/117
40/2020-‐10-‐01-‐kryshen-‐photons.pdf

• 𝜋0 spectrum	  can	  be	  measured	  

with	  20	  M	  sampled	  AuAu@11	  

events	  

• About	  109 AuAu@11	  must	  be	  

sampled	  for	  𝜋0 multiplicity	  

dependent	  study	  and	  flow	  

measurements;	  and	  for	  the	  

measurements	  of	  𝜂

conversion	  method	  benefit	  from	  much	  better	  energy	  
resolution	  at	  low	  momentum
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https://indico.jinr.ru/event/1209/contrib
utions/8959/attachments/6892/9480/NI
CA_ECAL_meeting_Blau_mar2020.pdf

We	  use	  UrQMD with	  hydro	  evolution	   (“hybrid	  approach”)	  in	  
order	  to	  calculate	  direct	  photon	   yields

Direct	  photon	  production	  study
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• Additional  ECAL  eID helps  to  
clean-up  the  electron  sample  at  
high  pT 𝑒^𝑒_mass

• UrQMD &	  PHSD

• Meaningful	  measurements	  for	  e+e-‐ continuum	  and	  LVMs	  
would	  require	  ~	  108 AuAu/BiBi events,	  first	  observations	  are	  
possible	  with	  10-‐30	  M	  events

https://indico.jinr.ru/event/1460/con
tributions/9711/attachments/7685/1
1163/MPD-‐EMC_RiabovVG.pdf

ePID and	  dielectron reconstruction

https://indico.jinr.ru/event/1586/
contributions/10173/attachments
/7982/11745/RufElectronPID.pdf

No	  eID
TPC&TOF
TPC&TOF&ECAL	  



Summary
1.	  The	  performance	  of	  MPD/ECal is	  simulated	  and	  𝝅𝟎 is	  reconstructed,	  PID	  performance	  of	  ECal are	  studied

• Energy	  resolution	  for	  𝛾 is	  about	  5%	  at	  1GeV

• Spatial	  resolution	  for	  𝛾 is	  	  ~4.8mm.

2.	  𝜸PID	  is	  studied	  and	  neutral	  mesons	  are	  reconstructed	  in	  two	  complementary	  method

• Photon	  conversion	  method	  provides	  better	  energy	  resolution	  at	  low	  𝑃<

• π0 spectrum	  can	  be	  measured	  with	  20	  M	  sampled	  AuAu@11	  events	  

3.ePID	  is	  studied	  and	  dielectron is	  reconstructed	  with	  UrQmd and	  PHSD	  

• Additional	  ECAL	  eID helps	  to	  clean-‐up	  the	  electron	  sample	  at	  high	  𝑃<

• First	  observations	  for	  e+e-‐ continuum	  and	  LVMs	  are	  possible	  with	  10-‐30	  M	  events	  

20
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Thanks	  for	  your	  attention!



Backup

22



Comparison	  of	  clusterization

23

Clusters  for  one  hit Clusters  for  multiple  hits

Original  clusterization:

• Find  the  local  maximal  energy

• Merge  hits  into  cluster

• No  common  hits  in  different  clusters

Improved  clusterization:

• Find  the  local  maximal  energy  

• Pre-cluster  formation  around  local  maximal

• Separate  energy  of  each  module  between  pre-clusters



24

2*64*(24*2+48*6)=43008

Structure of ECal system
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• UrQmd 𝐴𝑢 + 𝐴𝑢
• 𝒔 = 𝟏𝟏𝑮𝒆𝑽,	  	  b<3fm

𝜋\ Reconstruction
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Y.  Huang et  al  2020  JINST  15  C06027
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• UrQmd 𝐴𝑢 + 𝐴𝑢
• 𝒔 = 𝟏𝟏𝑮𝒆𝑽,	  	  b<3fm
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Distribution	  of	  𝜽𝜸𝜸

• The	  angle	  of	  two	  photons	  𝜃ee decreases	  with	  higher	  Pt

• 𝜃ee distributed	  at	  a	  peak	  of	  about	  30°
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Energy	  Resolution
• Obtained	  from	  the	  peak	  through	  Gaussian	  fit.
• Got	  the	  sigma for	  different	  energy.

• Energy	  resolution	  is	  4.4%	  and	  4.6%.
• Show	  good	  consistency	  and	  fitting.

4.42%	  <	  5%	  
4.56%	  <	  5%
@1GeV

𝑆𝑖𝑔𝑚𝑎
𝐸 =

𝑝\
𝐸
+ 𝑝l⨁
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Spatial	  Resolution

More details can be found here: https://arxiv.org/abs/1902.03629

By using Center of 
Gravity (COG) algorithm

n The	  spatial	  resolution	  is	  around	  4.6	  mm	  @1.6GeV
n The	  resolution	  gets	  improved	  with	  energy.
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n After	  the	  slewing	  correction,	  the	  final	  time	  
resolution:	  212.4ps.

212.4ps	  <	  500ps

Time	  Resolution

Correction function


