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When we talk about international collaborations, we often count papers, projects, or 
grants. 

But what often matters more is harder to quantify: continuity, trust, and long-term 
engagement — year after year, generation after generation.. 

For more than 25 years, Geneviève has had a very deep and enduring association with 
India.

Today,  I  would like to speak not  about milestones or metrics,  but  about Geneviève 
Bélanger’s association with the Indian particle physics community. 

This long association was never abstract. It was built through people — colleagues, students, 
and postdocs — across institutions and generations. The next slide gives a sense of the breadth 
of Geneviève’s collaborations with the Indian community



25+ years long association with high-energy physicists from  India
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• Prof. Rohini M. Godbole

• Prof. Biswarup Mukhopadhyay

• Prof. Sreerup Raychaudhuri

• Prof. Ritesh K. Singh** 

• Prof. K. Sridhar

• Prof. Manimala Mitra

• Dr. Shankha Banerjee*

• Prof. Biplob Bhattacherjee

• Dr. Rhitaja Sengupta

• Dr. Abhishek Roy

• Dr. Rojalin Padhan

• Dr. Juhi Dutta
• Dr. Rahool K. Barman

• Prof. Sanjoy Biswas

Vibrant  collaboration with faculties, students and postdocs from IISc (Bengaluru); TIFR (Mumbai), 
IOP (Bhubaneswar), HRI (Allahabad),  and other institutes. A particularly remarkable  collaboration 

has been with Rohini M. Godbole with more than twenty publications, bi-lateral Indo-French 
projects and mentorship.

• Dr. Sreemanti Chakraborti**

•Prof. Saurabh Rindani

• Prof. Monoranjan Guchait

• Dr. Nishita Desai

• Dr. Avirup Ghosh

• Dr. Dipan Sengupta~

• Prof. Diptimoy Ghosh

• Dr. Sujay Shil

• Dr. Sarif Khan

• Dr. Disha Bhatia• Dr. Jacky Kumar

•Dr. Suchita Kulkarni • Dr. Gaurav Mendiratta

• Prof. Pankaj Agrawal

• Dr. Charanjit Khosa

•  Also, Dr. Rishav Roshan, Mr. Subham Saha and Dr. Dipankar Pradhan in ongoing collaboration
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Beyond Standard Model Physics 
with Neutrino and Dark Matter 

at 
Energy, Intensity and Cosmic Frontiers 

(6304-2)

Geneviève  was PI and participants in many Indo-French bi-lateral projects

PIs: Geneviève  Bélanger and Manimala Mitra: 2020-2024

  Participant (Co-PI)

• CEFIPRA : Collider physics (PI: P. Aurenche/R.Basu) 1999-2001

• CEFIPRA : SUSY, Higgs and CP: colliders and astrophysics (PI: A. Djouadi R.Godbole)2003-2006

• CNRS LIA-THEP (Theoretical High EnergyPhysics)(PI: F. Boudjema/S.Vempati)  2016- 2019

• INFRE-HEPNET (Indo-French Network on High Energy Physics. (PI: F. Boudjema/S.Vempati) 2016-2019

• CEFIPRA project with PI (G. Bélanger and R. M. Godbole)

PI

Geneviève’s participation in the CEFIPRA network.  
Indo-French Centre for the Promotion of Advanced Research (CEFIPRA/

IFCPAR)  provided a structured framework for sustained collaboration.



• Introduction to the CEFIPRA Project (6304-2): the bi-lateral project started in 
December, 2020 and completed on 30th May, 2024

• Principal Investigators:

Prof. Geneviève Bélanger (PI from France), LAPTh, Annecy, France
Dr. Manimala Mitra (PI from India), IOP, Bhubaneswar, India

• Co-PIs of the project: 

Prof. Rohini M. Godbole (CHEP, IISc, Bengaluru, India)
Prof. Sabine Kraml, (LPSC, Grenoble, France)
Dr. Cedric Delaunay, (LAPTh, Annecy, France)

Students and Postdocs benefitted immensely from this project 

Dr. Rojalin Padhan (Former Ph.D Student at IOP (2017-2023), at present postdoc at Chung-Ang 
University, Seoul, South Korea) and  Dr. Abhishek Roy (Former Ph.D Student at IOP (2018-2024), at 
present postdoc at  CQUeST, Seoul ) visited LAPTh, Annecy and we have few joint publications with 
Genevieve and other participants in the CEFIPRA project.
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https://inspirehep.net/institutions/910535
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Early works: 1990s

Extensive research works on SUSY Higgs, light neutralino and chargino in MSSM, invisible Higgs 
decay, dark matter constraints in collaboration with faculty and students from IISc and HRI.

Joint Publications with Indian Researchers

Early works: 2000-2009
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 In between: 2011-2020 and beyond
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Geneviève has done extensive research works on various other susy topics, including sneutrino dark 
matter, flavour violating scalar tops, light stop in MSSM with Indian physicists
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Other topics:  research collaboration on non-susy models, dark matter production mechanisms
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Other topics:  research collaboration on CP nature of mediator, LHC friendly Freeze-in models and multi-
pseudoscalar mediated dark matter models
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My association with Geneviève

• I started discussing with Geneviève from 2018, 2019.  Visited LAPTh, Annecy in 2019, 
September 2023, June 2024, February 2025. Geneviève visited Institute of Physics (IOP), 
Bhubaneswar  few times in between 2019-2024.  In 2024,  along the same time, Rohini 
was also visiting  LAPTh and during this visit, we completed the work Revisiting the 
decoupling limit of the Georgi-Machacek model with a scalar singlet, JHEP 10 (2024) 058, 
G. Belanger, J. Dutta, R. M. Godbole, S. Kraml, M. Mitra, R. Padhan and A. Roy, a 
collaboration that evolved over nearly two years.

• I had the privilege of serving as the Indian PI of the CEFIPRA project (2020–2024), with 
Geneviève as the French PI. The project led to several joint publications involving 
Indian faculty, students, postdocs, and French collaborators.

• Geneviève’s guidance, physics intuition, and clarity of thought were central to the 
success of this project.

• In-fact, I began working seriously on dark matter around 2019, and Geneviève played a 
pivotal role in guiding and motivating me to pursue research in this direction.

Geneviève has been a constant source of inspiration for me, my students, and postdocs. Every 
discussion with her is a learning experience, and I deeply enjoy our scientific exchanges. We are 
continuing to collaborate and hope to do so for many more years.

https://inspirehep.net/literature/2790934
https://inspirehep.net/literature/2790934
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Illuminating scalar dark matter co-scattering in EFT with monophoton signatures,
G. Bélanger, M. Mitra, R. Padhan,  A. Roy, JHEP 01 (2026) 007

• Investigated co-scattering mechanism for dark matter production in an EFT framework

•  is dark matter and  together with right handed neutrino 
 form dark sector constituents  

• LHC constraint from mono-photon search 

χ
N1,2
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Message from Prof. Biswarup Mukhopadhyaya (former HRI and IISER Kolkata)

I pay my personal tribute to Geneviève, and wish her all the best....

1. Geneviève Bélanger, Sanjoy Biswas, Celibe Boehm and Biswarup Mukhopadhyaya, JHEP 12 (2012) 076: 
This work explored aspects  of light neutralinos whose candidature as dark matter candidates would 
require their annihilation into light stau-pairs. The study involved analysis of the relic density, and ended 
up predicting same-sign ditau and tritau signals at the LHC.

2. Shankha Banerjee, Geneviève Bélanger, Biswarup Mukhopadhyaya and Pasquale D. Serpico JHEP 07 
(2016) 095: This study involved a minimal extension of the MSSM with right chiral neutrinos and 
sneutrinos, where the latter serve as superWIMP-type dark matter candidates, in the presence of a stau 
as the next-to lightest supersymmetric particle, and help the fulfilment of relic density requirement via 
freeze-in. We reached the rather striking conclusion that this possibility resuscitates the  
supergravity-based CMSSM scnario which is strongly disfavoured in the MSSM context.   

3. Shankha Banerjee, Geneviève Bélanger, Avirup Ghosh and Biswarup Mukhopadhyaya, JHEP 09 
(2018) 143: The situation mentioned in the previous work was further studied here with emphasis 
on the corresponding slepton spectra, and collider signals of the long-lived staus leading to 
charged tracks at LHC detectors.
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Flavour violating scalar top 

1 Introduction

suppress the SM backgrounds. Interestingly in the large Dm scenario, the use of jet-substructure
and top tagging is also an important tool to suppress backgrounds [80,81]. To alleviate the problem
of low mass differences, shape analysis with various kinematic variables have also been considered
[71].

As noted earlier the non-observation of a light sparticle in strongly interacting sector, i.e, a
gluino and/or a squark of first two generation, in the sub-TeV regime along with the observation
of a light Higgs have prompted ATLAS and CMS to perform dedicated searches for the third
generations squarks. Note that, the limits on the masses of the squarks of first two generations
using the generic SUSY searches are not applicable to the case of third generation squarks. The
dedicated searches look for third generation squarks produced directly via QCD processes as well
as those produced indirectly in gluino decays, in a plethora of final states coming from a variety of
decay channels of t̃1 assuming specific mass relationships among eg , et1, c±

1 and the c0
1 , assumed

to be the lightest SUSY particle(LSP). The principle decay channels studied are et1 ! tc0
1 and

et1 ! bc±
1 , with leptons and b jets in the final state from top quark decay. ATLAS searched for t̃1 in

the decay channel, t̃1 ! tc0
1 , from direct stop pair production using 8 TeV LHC data with 13 fb�1

luminosity and ruled out mt̃1 between 225 GeV- 575 GeV for an LSP mass up to 175 GeV [82].
ATLAS also probed t̃1 in the channelet1 ! bc±

1 ! bc0
1 ff0 assuming Dm = mc±

1
�mc0

1
to be 5 GeV

and 20 GeV. For Dm = 5 GeV they ruled out stop masses of about 600 GeV in a corridor of lightest
neutralino mass [83]. With the use of the kinematic variable MT2, ATLAS also excluded mt̃1 in
the range of 150 GeV-450 GeV for the channelet1 ! bc±

1 , where the chargino is nearly degenerate
with the t̃1 state [84]. Similarly, CMS searched for t̃1 in the channelset1 ! tc0

1 andet1 ! bc±
1 , and

excluded it with a mass between 160 GeV -430 GeV for a LSP mass up to 150 GeV [85].
However, when the lighter stop becomes next to lightest SUSY particle(NLSP), the stop searches

at colliders are quite different and become challenging. In this scenario, the dominant decay modes
are via the flavor changing decays and the four body decay [86–88],

t̃1 ! cc0
1 (2)

! b f f
0c0

1 . (3)

Stop pair production followed by these decays leads to final states containing a heavy quark pair
cc̄ or bb̄ respectively and are given by:

pp ! et1et⇤1 ! cc̄+2c0
1 ! 2jets+p/T, (4)

pp ! et1et⇤1 ! bb̄+2c0
1 +2 f f

0. (5)
The flavor violating decay mode yields precisely two jets and missing transverse momenta(p/

T
)

due to the presence of c0
1 . The relative decay rates into the above two channels are extremely

sensitive to the model parameters [88, 89]. The signal sensitivity for the four body decay channels
has been studied for different parameters [90].

For very low values of Dm (Eq. 1) it is rather difficult to obtain a reasonable signal sensitivity.
In this case, the strategies have been to look at the mono-jet + p/

T
[58, 59] and mono-photon+p/

T

final state [91, 92]. The experimental limits on these channels come from reinterpretation of the
monojet searches in ATLAS and CMS [93, 94]. With the available data at 7 TeV, lighter stops of
mass below about 200 GeV are excluded for the above mentioned decay channels. Thus the limits
on the mass of the lightest stop from these channels are rather weak. This is because the final
state objects are soft due to the low value of Dm leading to a lower acceptance of signal events.
Therefore, it is a challenging task to probe these channels for very low Dm cases.
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CMSSM and PMSSM parameters 
are constrained

5 Conclusion

Figure 6: The 5 s significance contours for L = 5 fb�1 {green(light solid)}, and for L = 100 f b
�1 {red(dark

solid)} luminosity assuming t̃1 ! cc0
1 to be 100 % for 13 TeV LHC energy. The black (broken) line corresponds to

mt = 172.9 GeV and is the kinematic limit for t̃1 ! t + c0
1 . The dark matter allowed points P1’-P6’ corresponding to

Table 6 are denoted by the black (solid) dots.

5 Conclusion

In this study we perform a comprehensive analysis of the collider search prospects of the flavor
violating decay of the stop quark, namely t̃1 ! cc0

1 . Such a scenario is well motivated in the
context of natural SUSY as well as from the dark matter perspective of stop co-annihilation. It had
been earlier observed that this channel is rather difficult to probe due to the low mass difference
between the stop quark and the lightest neutralino. The principle background to this channel arises
from QCD, tt̄ and Z(nn̄)/W(! ln)+jets final state. We use the kinematic variables aT and MT 2
to effectively suppress these at 8 and 13 TeV LHC. At 8 TeV, the level of background is still high
and we are limited by low stop pair production cross section. We find that our strategy is far more
effective at 13 TeV due to the increase in cross section and efficient use of the kinematic variables.
We observe that it is possible to discover light stop quarks up to a mass of ⇠ 450 GeV with 100
f b

�1 luminosity at 13 TeV LHC energy for low values of Dm and even for the case when the t̃1 and
c0

1 are almost degenerate. We observe that for very low Dm case, the loss of acceptance because of
soft visible particles in the final states is compensated by ISR/FSR effects through MT2 selection.
The result improves significantly when one attempts identifying charm jets both at 8 and 13 TeV
LHC. We also show the discoverable region in mt̃1 �Dm plane assuming the branching ration of
t̃1 ! cc0

1 to be 100%. This is an useful information in the context of DM via stop co-annihilation.
Our analysis shows that a good region of the parameter space relevant for the stop - coannihilation
scenario can be probed at 13 TeV LHC energy.
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1 Introduction

1 Introduction

At the end of the 8 TeV run the Large Hadron Collider(LHC) has collected about 25 fb�1 of data
and produced the most defining observation since the onset of its operation in 2008. This obser-
vation is the finding of a new boson at 125 GeV [1, 2], which in all its glory seems to behave
like the standard model(SM) Higgs boson. However, its true nature will be revealed only after
precision measurements of its couplings and spin as well as their comparison with SM predic-
tions. Interestingly, this discovery of the Higgs like boson has galvanized the beyond standard
model(BSM) physics hunters in analyzing its impact on various new physics models including su-
persymmetry(SUSY). The implications of the 125 GeV Higgs on SUSY have been well studied in
the literature [3–34], and this is sure to continue in the coming days.

The early searches in SUSY, the most popular model among all the BSM options, have fo-
cussed, both phenomenologically [35–38] and experimentally [39,40], on the constrained minimal
supersymmetric standard model(CMSSM)/minimal supergravity(mSUGRA) [41–46]. The initial
searches probed mainly the gluino (g̃) and the squarks(q̃) of the first two generations. The current
lower limits on the gluino and the first two generations squark masses in the framework of CMSSM
stand at mg̃ >⇠ 1.5 TeV for almost degenerate gluino and squarks and mq̃ > 1.4 TeV for very high
squark masses, [47–49].

The LHC constraints on the third generation squarks, stops(t̃1,2) and sbottoms(b̃1,2) are weaker
because of the lower production cross-section for a squark pair of a single flavor and are weakened
even further when the mass difference between the squark and the neutralino is small. The negative
results in the initial searches for the gluino and first two generations of squarks, together with the
discovery of a ’light’ Higgs boson have prompted consideration of natural SUSY, and hence a light
third generation squark as an attractive framework for phenomenological studies.

Natural SUSY [10,18,50–55] is inspired by the observation that the most relevant superparticles
responsible for cancellation of quadratic divergences in the Higgs loop corrections are stop quarks.
At the loop level the Higgs potential receives corrections from gauge and Yukawa interactions, the
dominant part being the top-stop loop. The radiative corrections ( dm

2
Hu

) are quadratically propor-
tional to the third generation left and right soft masses along with the trilinear coupling At. Thus
the trilinear couplings and the soft masses which control the third generation spectrum determine
the level of fine tuning required to stabilize the Higgs mass in the theory. Another measure of
’naturalness’ is also inspired by demanding that the level of fine tuning among different terms in
the relation connecting M

2
Z
,µ2 and the SUSY breaking scale is not high. These considerations thus

imply light Higgsinos or light third generation squarks. The natural SUSY spectrum thus requires
only a few particles below the TeV scale, the stops and the sbottom, the lighter charginos and
neutralinos, and the gluino [10, 54–56]. These natural SUSY scenarios have been studied in the
literature for a wide range of phenomenological models and signatures. Furthermore, the anatomy
of lighter third generation superparticles has been well dissected in the literature in terms of models
and collider signatures [51, 52, 57–79].

Most of these studies, especially in the context of colliders have focused on the decay of lighter
stop(t̃1) and bottom(b̃1),et1 ! tc0

1 and eb1 ! bc0
1 respectively. It has been observed that the feasi-

bility of these channels depend critically on the mass difference

Dm = met1(eb1)
�mc0

1
, (1)

since it determines the hardness of the final state particles. A large value of Dm leads to large
jet momentum and a sizable missing transverse momentum (p/T), both of which are imperative to

2

Final states are sesntive to the mass 
difference 

 G. Belanger,  D. Ghosh,  R.M.Godbole, 
M. Guchait,  D. Sengupta

1308.6484, PRD 2014  

 Sensitive to Dark Matter Co-annhilation process 

   In this analysis, Genevive’ s  inputs significantly 
improved the quality and impact of the paper.   

I enjoyed collaboration, discussion with her in Les 
Houches,  at LAPTH… She visited us whenever we 
called for lectures/talks on DM….She is very very 
friendly.…always with smiling face…
In the community, certainly, she will be missed very 
much..
I beleive she will enjoy her next chapter of life. 
All the best to her and happy new beginings..

Monoranjan Guchait 

Message from Prof. Manoranjan Guchait (TIFR)

. 
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• I feel fortunate to have worked with Genevieve since my early PhD days (2016). Through our collaboration, I learnt a 
great deal about SUSY models and dark matter phenomenology. Beyond the physics, I learnt from Genevieve how to 
develop and present ideas with clarity and concision - something that has played a crucial role in my everyday work.   

Genevieve, congratulations on your fantastic achievements, and thank you for your mentorship and support. 
Wishing you a wonderful retirement!

Light neutralino dark matter in the MSSM and NMSSM

Message from Dr. Rahool K. Barman (Tokyo Univ, IPMU)
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International Meeting on High Energy Physics - 2019
IOP, Bhubaneswar, India

❖ micrOMEGAs is one of the important tool among 
the DM community.

❖ My PhD thesis was on DM, so I have sent many 
email for help on mirOMEGAs to Prof Genevieve. 

❖ I first met at the IMHEP 2019 January at IOP, 
Bhubaneswar, India.

❖ I got the opportunity to work on some aspects of 
dark matter with Prof Genevieve after IMHEP.

Work done:
1. Right handed neutrinos, TeV scale BSM neutral Higgs boson, and FIMP 

dark matter in an EFT framework, G. Belanger, S. Khan, R. Padhan, M. 
Mitra and S. Shil, Phys. Rev. D 104, no.5, 055047 (2021).

2. WIMP and FIMP dark matter in singlet-triplet fermionic model, G. 
Belanger, S. Choubey, R. M. Godbole, S. Khan, M. Mitra and A. Roy, 
JHEP 11, 133 (2022).

Academic visit to Prof Genevieve:

LAPTH, Annecy, France, 03 October - 14 October, 2022

Sarif khan: My interaction with Prof. Genevieve Belanger

Message from Dr. Sarif Khan (CAU, Seoul)
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Message from Dr. Rhitaja Sengupta (Univ. Bonn, Germany)



Celebrating remarkable career of  
Prof. Geneviève Bélanger
Pioneer in Dark Matter Phenomenology

“Thank you for your guidance, wisdom, and 
collaboration. Working with you has been 
both a privilege and a pleasure. Your vision 
in building micrOMEGAs and your deep 
insight into dark matter physics have shaped 
how HEP community explores the Dark 
Sector. Beyond the science, your kindness 
and encouragement have made collaboration 
with you truly special. I wish you a future 
filled with continued-curiosity, peace, and 
new adventures.” Rojalin Padhan CAU, Seoul



A moment from Bhubaneswar 
tour (IMHEP 2019)

I am deeply grateful for your contributions to my 
research, your rigorous feedback and suggestions, 
and  your  continued  support  in  my  academic 
journey!!

Best wishes for many more years of active 
engagement in exploring Dark Matter 



Further on… 

Exploring the rich 
phenomenology  
of sub-electroweak scale dark 
sectors 

Message from Dr. Sreemanti Chakraborti (IPPP, Durham Univ, UK) 
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“I first met Prof. Bélanger in person in Annecy during my visit to Grenoble in 2017 and have benefited greatly from 
her work on micrOMEGAs and her papers throughout my research. It has been a privilege to work with and learn 
from her. Her deep knowledge, enthusiasm, and cheerful spirit have left a mark on me and continue to inspire me!

Congratulations on your illustrious and inspiring research career. I wish you many more years of happiness, good 
health, and fulfillment in all your future endeavours!”

Message from Dr. Juhi Dutta (NTU, Taiwan)

Message from Dr. Sujay Shil (U. Sao Paulo, Brazil)

"Congratulations to Geneviève on the amazing journey. I had the opportunity to collaborate with 
her and briefly visit her, and I greatly appreciated her professionalism and supportive approach. I 
sincerely thank her for her important contributions to research and mentoring, and I wish her all 
the very best for the years ahead”. 
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I can’t thank you enough for your contributions to my research, your 

feedback, and your constant support throughout my academic pursuit.

Working with you has been a privilege and a pleasure, and I look forward to learning from you and 
continuing our collaboration.

Abhishek Roy,

CQUeST, Seoul

Message from Dr. Abhishek Roy (CQUest, Seoul) 
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Message from Dr. Shankha Banerjee (IMSc, Chennai)
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Message from Dr. Disha Bhatia  (Ajim Premji Univ, Bengaluru)



An inspiration, and an amazing collaborator and a friend to me.
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We thank you so much for your extraordinary association with the high-energy 
physics community in India. You have shaped the research directions and careers of 
many of us including students, postdoctoral researchers, and faculties as well. We 
hope this marks not an end, but a new beginning, and we very much look forward 
to your continued engagement with the community.

@ Geneviève
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2019 IMHEP, IOP

March 2023, IOP



THANK  YOU
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