
1/15



Indian Participation in STAR

VECC, Kolkata

IOP, Bhubaneswar

University of 
Jammu, Jammu

University of 
Rajasthan, Jaipur

Panjab University, Chandigarh

Indian Institute of 
Technology, Bombay

NISER, Jatni IISER Berhampur

IISER Tirupati IIT Patna

NIT Durgapur

LPU, Punjab

Panchayat 
College, Bargarh

Bedanga Mohanty
NISER, INDIA, 17 Dec 2025

2/15



Indian Participation in STAR
It all formally started 

1In continuation 
of the proposal 
Submitted in 
July 1994 and in 
October 1996

2Only permanent 
members are list. 
In addition, there 
are several 
graduate students

Due to some geo-political reasons …. we waited  …… till .. 2001
First contacts – John Harris, Tim Hallman, Hans Georg Ritter, Bill 
Christe and Pavel Neveski …..

The Photon Multiplicity Detector (PMD) was finally installed 
in the STAR experiment at Brookhaven National Laboratory 
(BNL) in 2003. The device was used to detect forward 
inclusive photons during data collection and was 
operational until 2011. 
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Science goals Timeline

6 to 13



Photon Multiplicity Detector

First identified 
particle longitudinal 
scaling at RHIC
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82944 proportional counters
Readout: Gassiplex+CRAMS 

Phys.Rev.Lett. 95 (2005) 062301
Phys.Rev.C 73 (2006) 034906
Nucl.Phys.A 832 (2010) 134-147
Phys.Rev.C 91 (2015) 3, 034905
Nucl.Instrum.Meth.A 499 (2003) 751-761

Fruitful partnership with FTPC group



Muon Telescope Detector
Contribution: ~10% (12 out of 120) 
modules of the MRPC modules in 
STAR-MTD. 
First batch delivered in June  2013

Pick-up strip
G

raphite coated 
outer glass

250 µm
 Fishing 

lines
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Major Science Contributions Relativistic rise of dE/dx measured in TPC to  
identify hadrons at high pT and test of pQCD 
(Phys.Lett.B 637 (2006) 161-169, 368 citations)Critical Point Search

(Phys.Rev.Lett. 112 (2014) 
032302; 597 citations)

Bulk properties and Freeze-out dynamics
(Phys.Rev.C 96 (2017) 4, 044904; 767 citations)  

Partonic Collectivity
(Phys. Rev. Lett. 116 
(2016) , 062301,110 
citations )

Baryon-to-meson 
enhancement
(Physics Letters B 655 (2007)104-
113; 244 citations)
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(Selected list, jointly with others)

Nuclei production
(Phys. Rev.C 94 
(2016) 3, 034908, 
103 citations;
Nature 473 (2011) 
353, 219 citations)

Defining the observable to 
making measurements



PhD students and impact from/in India
Name (Area, Year) Currently (Experiment)

Anand Kumar Dubey
(Detector, 2004)

Faculty at VECC, Kolkata (CBM)

Supriya Das (K/pi 
fluctuations, 2005)

Faculty at Bose Institute (CBM, 
ALICE)

Dipak Kumar Mishra
(Resonance, 2006)

Faculty at BARC, Mumbai 
(PHENIX and CMS)

Raghunath Sahoo (ET 
2007)

Faculty at IIT Indore (ALICE)

Pawan K. Netrakanti 
(PMD, Spectra, 2008)

Faculty at BARC, Mumbai (CMS 
and Neutrino)

Debasish Das (HBT, 
2008)

Faculty at  SINP, Kolkata (ALICE)

Sunil M. Dogra (DCC, 
2009)

Faculty at Kyungpook National 
University  (CMS)

Lokesh Kumar (spectra 
and pT fluc, 2010)

Faculty at Panjab University 
(STAR and ALICE)

Sadhana Dash 
(resonance, 2010)

Faculty at IIT Bombay (ALICE, 
EPIC)

Name (Area, Year) Currently (Experiment)

Mriganka M. Mondal (jets, 
2011)

Faculty at LPU, Panjab (STAR, EPIC)

Navneet K. Pruthi (v3 
2011)

Faculty at DAV College, Chandigarh 
(STAR)

Chitrasen Jena (nuclei, 
2012)

Faculty at IISER Tirupati (STAR, 
EPIC)

Prabhat Kumar Pujahari 
(rho-meson, 2012)

Faculty at IIT Madras (CMS, EPIC)

Nihar Ranjan Sahoo 
(fluctuations, 2013)

Faculty at IISER Tirupati (STAR)

Prithwish Tribedy (DCC, 
2014)

Faculty at Brookhaven National 
Laboratory, USA (STAR)

Md. Nasim (flow, 2014) Faculty at  IISER Berhampur (STAR, 
EPIC)

Rihan Haque (nuclei flow, 
2015)

Faculty at Government College, WB

Sabita Das (spectra, 
2015)

Faculty at K.K.S Womens College, 
Balasore (teaching)

Amal Sarkar (fluc, 2015) Faculty at  IIT Mandi (CMS, EPIC)

Arghya Chatterjee (fluc, 
2019)

Faculty at  NIT Durgapur (STAR)
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Scientific leadership roles (selected)

Convenor Light flavour 
spectra (2020-2022)

Convenor Light flavour 
spectra (2011-2016)

Convenor Bulk correlations 
(2009-2011)

Convenor Spectra WG  
(2006-2008)

Convenor Bulk 
correlations (2008-2009)

(2020-2022) (2018-2020) (2011-2013) (2008-2010) Member Trigger Board (2008-2010)
Member BUR Committee (2008-2010)

Deputy Spokesperson 
(2011-2014)
Physics Analysis 
Coordinator (2008-2010)

STAR-QA board 
(2020-2022) 

Physics Working Group Convenors

STAR Talks Committee Members Trigger and QA Boards

GPC Member (Paper 
committee)

Primary Author 

Non overlapping : GPC: ~ 21 % of STAR paper  and ~ 
13% of STAR published paper

PAC – 10 hours time 
difference; 7800 miles 
• New PWG structure
• Publication Policy – STAR 

Notes and codes in CVS
• Decadal Plan.
• BES Program.
• First submissions to 

Science and Nature 
journals.

•  3-QM’s : 2008, 2009, 
2011.

•  W-spin asymmetry

(2013-2015)

8/15

(2006-2008)

PMD 
project 
leader



Role in Beam Energy Scan Program @ STAR-RHIC
STAR: Beam User Request 2008: 
“Start the energy scan program within 
root(s_NN) = 39 - 6.1 GeV. This is to search for 
the QCD phase boundary and the possible 
critical point in the diagram.”

Nuclear & Particle Physics Program Advisory 
Committee – STAR proposal NOT accepted .

(A) “…the experimental capabilities, in 
particular at sub-injection  energies (i.e. 
below the normal AGS injection energy), are 
quite different for the two experiments, due 
to overall acceptance and triggering issues.” 
--- Demonstrate STAR (designed for 
200 GeV) can run at low energy

(B) “To date, however, the PAC has not seen a 
compelling presentation of the key 
observables and their potential physics 
impact for this measurement program. 
…..observables need to be identified, their 
measurements simulated and luminosity 
requirements established.” -- Establish a 
proper observable
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Run Number 
9071097 



QM2009 
Summary 
talk  
(March-
April 2009)

Ob
se
rva

ble

Detector and RHIC

Program

Nucl. Phys. A 
830 (2009) 
899C-907C
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Gathered the 
community 
support for 
BES program

Beam Energy Scan Program required



Beam Energy Scan Program @ STAR-RHIC
http://drupal.star.bnl.gov/STA
R/starnotes/public/sn0493

Experimental Study of the QCD Phase Diagram and Search for the 
Critical  Point: Selected Arguments for the Run-10 Beam Energy Scan 
at RHIC.  The STAR Collaboration (B. I. Abelev et al.); Jun. 4, 2009

“We present an overview of the main ideas that have emerged from  
discussions within STAR for the Beam Energy Scan (BES).”

15-16, June 2009, Nuclear & Particle Physics Program Advisory 
Committee recommends for Run 10  BES

….. 12 weeks for a beam energy scan 
(BES) with Au-Au collisions.. … is 
justified by the strong attention given in 
the RHIC community to the potential for 
a landmark observation in this energy 
range…… In arriving at its 
recommendations for the BES, the PAC 
has given priority to careful 
measurements of the energy 
dependence of fluctuation and 
correlation observables associated with 
the CEP search,……
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First results from STAR BES presented 
in 2011 Quark Matter, Annecy, France

https://w
ebcast.in2p3.fr/video/star_res

ults_from
_the_beam

_energy_scan_prog
ram



Success of BES program (somes measures)
Topic Paper Citations

Directed, 
Elliptic and 
Triangular 
Flow and 
flow 
fluctuations

Phys.Rev.C 86 (2012) 054908
Phys.Rev.C 88 (2013) 014902
Phys.Rev.Lett. 110 (2013) 14, 142301
Phys.Rev.Lett. 112 (2014) 16, 162301
Phys.Rev.C 94 (2016) 3, 034908
Phys.Rev.C 93 (2016) 1, 014907
Phys.Rev.Lett. 116 (2016) 11, 112302
Phys.Rev.C 98 (2018) 3, 034918
Phys.Rev.Lett. 120 (2018) 6, 062301
Phys.Lett.B 784 (2018) 26-32
Phys.Rev.C 102 (2020) 4, 044906
Phys.Rev.Lett. 129 (2022) 25, 252301
Phys.Lett.B 839 (2023) 137755
Phys.Lett.B 862 (2025) 139245
Phys.Rev.C 111 (2025) 1, 014906

215
244
135
313
103
111
83
58
136
15
22
19
11
11
3

Fluctuations Phys.Rev.Lett. 112 (2014) 032302
Phys.Rev.Lett. 113 (2014) 092301
Phys.Rev.C 92 (2015) 2, 021901
Phys.Lett.B 785 (2018) 551-560
Phys.Rev.C 100 (2019) 1, 014902, 
Phys.Rev.C 102 (2020) 2, 024903
Phys.Rev.Lett. 126 (2021) 9, 092301, 
Phys.Rev.C 104 (2021) 2, 024902
Phys.Rev.Lett. 127 (2021) 26, 262301
Phys.Rev.Lett. 130 (2023) 8, 082301,
Phys.Rev.Lett. 135 (2025) 14, 142301

597
396
34
168
58
30
340
192
67
54
40

HBT and 
correlations

Phys.Rev.C 92 (2015) 1, 014904
Phys.Rev.C 94 (2016) 2, 024909
Phys.Rev.C 101 (2020) 1, 014916
Phys.Lett.B 845 (2023) 138165

153
30
15
28

Topic Paper Citations

Multi-
strange  and 
Nuclei

Phys.Rev.C 93 (2016) 2, 021903
Phys.Rev.C 97 (2018) 5, 054909
Phys.Rev.C 102 (2020) 3, 034909
Phys.Rev.C 99 (2019) 6, 064905
Phys.Rev.C 107 (2023) 2, 024912
Phys.Rev.Lett. 130 (2023) 202301
Phys.Lett.B 855 (2024) 138560

75
91
159
130
14
73
6

Chirality and 
Polarization

Phys.Rev.Lett. 113 (2014) 052302
Phys.Rev.Lett. 114 (2015) 25, 252302
Nature 548 (2017) 62-65
Phys. Rev. C 108 (2023) 14908
Nature 614 (2023) 7947, 244-248
Phys.Rev.Lett. 126 (2021) 16, 162301, 
Phys.Lett.B 839 (2023) 137779
Phys.Rev.C 108 (2023) 1, 014910
Phys.Rev.C 108 (2023) 1, 014909

266
147
962
12
171
123
26
41
3

Electron and 
di-electron 
and Heavy 
Flavour

Phys.Rev.C 95 (2017) 3, 034907
Phys.Lett.B 750 (2015) 64-71
Phys.Lett.B 771 (2017) 13-20
Phys. Rev. C 107 (2023) L061901
Phys.Lett.B 844 (2023) 138071
Nature Commun. 16 (2025) 1, 9098

74
71
68
6
27

Spectra, 
resonance 
and RCP

Phys.Rev.C 96 (2017) 4, 044904
Phys.Rev.Lett. 121 (2018) 3, 032301
Phys.Rev.C 101 (2020) 2, 024905
Phys.Rev.C 107 (2023) 3, 034907

767
77
59
19

Kept STAR physics running and com
m

unity 
active for another decade 
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STAR: A truly international experiment with one of the 
finest detectors at an exceptional facility (RHIC)

“I am reminded of a famous remark of Napoleon. Whenever he was presented 
with a young man for military advancement, he invariably asked the question: Is 
he lucky? 
This was by no means a casual inquiry. The important quality for which he was 
seeking was does this man put himself in a situation where he can be lucky? If 
you fail to put yourself in a situation where it is possible to have good fortune 
then you cannot have any success; if you do, you may. 
-- Powell in after dinner talk at St. Cergue after-may.” 

Deep scientific discoveries
1. Recreated early-universe temperature 

and matter conditions in the laboratory.
2. Formed the Quark–Gluon Plasma, 

measured its properties — e.g., 
viscosity, vorticity — at unprecedented 
values.

3. Made foundational contributions to 
mapping the QCD phase diagram.

4. Discovered never-before-seen anti-
matter nuclei.

5. Explored novel QCD phenomena across 
a remarkable range of possibilities.

6. Enabled the development of relativistic 
magneto-spin hydrodynamics through 
precision measurements.

7.  Found that gluons provide a significant 
share of the proton’s spin.

25 years, countless collisions, one extraordinary legacy
1. We turned microseconds after the Big Bang into measurable 

reality.
2. We found antimatter born anew.
3. We mapped a phase space once thought unreachable.
4. We tested ideas that may yet change textbooks.
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Truly an international enterprise

QM2025

QM2006


