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Disclamer

• As her former postdoc, I cannot be happier for giving a talk about Geneviève

• “Only 12 years” of knowing her is too little time to possibly reach the level of David 
or Fawzi, so this talk cannot possibly be serious, nor exhaustive

• Writing 90+ papers on dark matter is so prolific that I got paralised and 
procrastinated a lot while preparing these slides 
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Content (not in sequential order)

• Some dark matter physics


• Software


• Personal anecdotes


• Admiration disguised as humor
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Dark Matter mood circa ~2000
Mostly revolving around Supersymmetry — neutralino as the canonical WIMP candidate

SUSY as a very appealing guiding principle…

p

p

…including a O(100 GeV) DM candidate

The calculation of the neutralino’s relic abundance on 
the other hand… 

𝒪(1000+) Feynmann diagrams 
(Self-annihilation + co-annihilation)

Existing Boltzmann codes (e.g. DarkSUSY) 

were hard-coded
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Voltaire inspiration
New player at the table

December 2001 

(See talk by Fawzi)

Crucial achievement:  
  automated computation of all relevant processes via a 

  Feynmann-diagram generator

Game changer!!

Comput.Phys.Commun. 149 (2002) 103-120
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Arbitrary model
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Sequel…
Arbitrary model

Comput.Phys.Commun. 176 (2007) 367-382


July 2006

LanHEP

User’s favourite Lagrangian Derivation of 

Feynmann Rules 

CalcHEP

Matrix-element 
generator

micrOMEGAs

Relic density 
Calculator
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In the meantime…
(During my PhD)

Paris, 2011…Learning about dark matter at LPT with Yann.

Yann: “Go and learn micrOMEGAs and use it for our model !”

JCAP 01 (2008) 009


Reading non-SUSY DM papers from Geneviève and col. 

Yann: “You should meet Geneviève, she’s just great”

Bryan: “OK!” JCAP 10 (2011) 023,  +5 other papers eventually


Bryan: “OK!”

Geneviève as committee of my 
PhD defense — April 2013, Madrid 

“Which search strategy would 
you bet will first discover dark 
matter?”

Geneviève Bryan

So nice…

She clearly saw I’m exhausted and 
decided to ask a completely 
harmless question
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Sequel…
Asymmetric DM, Semi-annihilations, (improved) Pheno

Comput.Phys.Commun. 185 (2014) 960-985


May 2013

Neutrinos from annihilation 
of DM captured at the Sun

Gamma-ray line searches

NEW

DM profile

Improved

Direct Detection rates

Loop-induced Higgs production

…many more stuf
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Example
Asymmetric DM, Semi-annihilations, (improved) Pheno

micrOMEGAs— sailing at full speed
~ 300 citations in the first two years after v3 piublished

Full phenomenological studies possible
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Another Sequel

July 2014
Comput.Phys.Commun. 192 (2015) 322-329
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Another Sequel

July 2014
Comput.Phys.Commun. 192 (2015) 322-329


DM1

DM1

DM2

DM2

DM1

DM1

DM2

H
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2014-2015 — my arrival in Annecy 
October 2015…just landed in Annecy… 

• with my wife pregnant, 

• without a flat (nor a Bank account…my Cuban “condition”) and 

• all my 100+ boxes in Genevieve’s basement

And then we started working…

WIMP phenomenology (emphasis on LHC) 

Freeze-in and micrOMEGAs

Thank you for this!!
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WIMP Pheno and colliders circa 2016
Lots of discussions around LHC DM searches in that period

(Fawzi, Sabine, Benjamin, Shankha, Daniele, …)
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WIMP Pheno and colliders circa 2016
Lots of discussions around LHC DM searches in that period

(Fawzi, Sabine, Benjamin, Shankha, Daniele, …)

JHEP 07 (2017) 080
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2016 and plans for next micrOMEGAs v5

Bryan said: “Sorry Geneviève, I got a find at the Swiss border” [very embarrased]

January 2016…Geneviève lent me her car for going to Geneva 

Geneviève: “ah…don’t worry, this is just another fine”

Geneviève wanted to include Freeze-in DM in micrOMEGAs

Bryan thought: Nice…I just found my traffic-fine twin… 

She deduced that given my Russian-like education, I would resonate with Sasha

I’m glad it seemed to be the case!! 
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2016 and plans for next micrOMEGAs v5

Fidel Castro died on 25/nov that year 

Next day, I was coming back home from a Barber shop,

when a car hit me badly on a cross-walk: double ankle-fracture 

I rather talked about my ankle and the plaster, and about old man in my 
post-operating room saying I will never leave that hospital

December… Geneviève and Sasha came to my place to “discuss about work”….
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January 2018
Comput.Phys.Commun. 231 (2018) 173-186


15



January 2018
Comput.Phys.Commun. 231 (2018) 173-186


> DM never in th. equilibrium with the SM


> Production time depending on mass ratios

15



January 2018
Comput.Phys.Commun. 231 (2018) 173-186


> DM never in th. equilibrium with the SM


> Production time depending on mass ratios

15



Geneviève’s boosting micrOMEGAs as much as a ‘Dragon Boat’
Circa 2017-2018

LAPTh participation 

Geneviève looks like a 20 
year-old leader on the boat

So much fun that day!
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Dark Matter

60+ % of papers
Model-building

Production mechanisms

Signatures

Freeze-in: the coolest for sure

Freeze-out— WIMPs

semi-annihilation

a G.Belanger.1 and date after 2000 and (t micromegas* or t dark  or t relic or t neutralino* or t WMAP or t freeze*)

Multi-component DM

Intermediate regimes

SUSY
Simplified models
Heavy Dirac neutrinos

Asymmetric DM

DM from EFT

Geneviève’s DM interest since ~2000

Collaborators
Sasha 

Fawzi 

Sabine

Rohini

Pierre

+95 more
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Freeze-in pheno at LHCExample

JHEP 02 (2019) 186


Conceived aux Houches 2017
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Recent example

SUSY paper in PRL 2023 ! 

Experimental constraints on the “funnel regions”

One in a large number of collaborations

LAPTh - India (Rohini)

SUSY DM
19
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December 2023
Comput.Phys.Commun. 299 (2024) 109133
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December 2023
Comput.Phys.Commun. 299 (2024) 109133

Models of DM interacting only 
on Mondays   :-)
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Present and future plans?

New physical phenomena
Inflation

EWPT
Many other

Improved data analysis

Coding
Interface
Comments
AI-assisted

micrOMEGAs

22

Better recasting

More experiments
Full statistical inference
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Scientific

She really played a major role in making DM pheno 
available to anyone

She has made **very** well-known contributions to 
DM physics

She triggered countless collaborations worldwide,

From India to Latin-America (still nowadays)

Whatever the future of DM physics is, 
the way we do DM has been shaped by Geneviève
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Closing—Legacy

Personally (to me)

My period in Annecy clearly surpassed my 
expectations, and it all started with her

She taught me that who you work with is more 
important than what you work on  

If I have concept of “scientfic family”, it is thanks to 
her, and she’s part of it



Merci Geneviève!!


