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I will celebrate Eugène Cremmer's groundbreaking 
contributions, that have shaped the supergravity and string 

theory panorama for almost 50 years.     
Today they keep sourcing new ideas, reaching as far as the the 

physics of gravitational waves.



I will not miss to honour also my friend  Costas Kounnas          
and among many of his contributions, his beautiful work with 

Eugène on no-scale models



The title of my talk,  “The humble giant …”, 
of course  does not refer to Costas but to 

Eugène:               
for Costas I probably would have used 

“The flamboyant hero of supergravity”



Several masterpieces: D=11 & N=8   

Ask Inspire: 



#1 Supergravity Theory in Eleven-Dimensions

E. Cremmer(ENS), B. Julia(ENS), Joel Scherk(ENS) (Mar, 1978)
Phys.Lett.B 76 (1978) 409-412      1,807 citations
 
#2 The SO(8) Supergravity

E. Cremmer(ENS), B. Julia(ENS) (Mar, 1979)
Nucl.Phys.B 159 (1979) 141-212     1,512 citations

 The N=8 Supergravity Theory. 1. The Lagrangian

E. Cremmer(ENS), B. Julia(ENS) (Sep, 1978)
Phys.Lett.B 80 (1978) 48          728 citations

#3 Spontaneous Symmetry Breaking and Higgs Effect in Supergravity Without 
Cosmological Constant

E. Cremmer(ENS), B. Julia(ENS), Joel Scherk(ENS), S. Ferrara(CERN), L. Girardello(Milan&INFN),    
P. Van Nieuwenhuizen (Leiden)  (Sep, 1978)
Nucl.Phys.B 147 (1979) 105       869 citations
 
#4 Yang-Mills Theories with Local Supersymmetry: Lagrangian, Transformation Laws                           
and SuperHiggs Effect

E. Cremmer(ENS), S. Ferrara(CERN), L. Girardello(Milan U and INFN), Antoine Van Proeyen(CERN) 
(Jun, 1982)
Nucl.Phys.B 212 (1983) 413     1,266 citations

 
#5 Naturally Vanishing Cosmological Constant in N=1 Supergravity

E. Cremmer(ENS), S. Ferrara(CERN), C. Kounnas(CERN), D. V. Nanopoulos(CERN) (Jul, 1983)
Phys.Lett.B 133 (1983) 61   863 citations

The fab 5



San Francisco 1978

1st Supergravity conference



1974: supergauge multiplets and superfields



Ask a bot: ChatGPT

Wrong prize!

Wrong dates!



Ask Bernard!

Wrong date!



Ask a bot: ChatGPT



In Torino:

The group manifold approach to unified 
gravity    (Regge & Ne’eman, 1978)

The birth of String Theory (Fubini, 
Ademollo et al,…)

Castellani, D’Auria, Fré… (Kaluza-Klein 
compactifications…)



Woodwork and Supergravity



N=8 Supergravity, TOE and the Maharishi



In his personal recollections about the birth of string theory 
https://arxiv.org/pdf/0812.1190.pdf he praises the phenomenological 
work he did for his PhD in Orsay with Gourdin on e+e-processes:

“These works allowed me to deepen my knowledge in particle physics as well 
as to learn mastering difficult calculations. However, I was more attracted 

by more formal research (that we would like being able to say more 
fundamental!) “.

..his last paper in 2008

https://arxiv.org/pdf/0812.1190.pdf


The theoretical physics laboratory in Orsay was also hit by the explosion of 
activity which followed the paper of Veneziano, and a group of people began 

to work on dual models: Bouchiat, Gervais, Nuyts, Amati who was 
spending a sabbatical in Orsay, as well as younger researcher Neveu, Scherk 

and Sourlas. 

My first encounter with dual models was to rebel against this 
too fashionable growing activity. 

With Jean Nuyts I asked if there could be some other example of a s-t dual 
amplitude with only poles in both channels [….] however this amplitude led 

to many unsatisfactory physical conclusions and 

I joined the main stream.

Dual models



I had the chance to get a fellow position at the theory division at CERN for 
2 years (1971 and 1972). This was the first chance of my career. 

The second one was to ”integrate” the dual group at CERN which was led 
by Daniele Amati. In this group, there was not only a very stimulating 

scientific atmosphere, but also a very friendly one. 

Then arrived my third and most important chance, the venue of Jöel 
Scherk and the beginning of our collaboration. 

As early as that stage, Jo ̈el was a profound physicist. He was a very quiet 
and efficient physicist. His notes were very clear and are still readable many 

years later (contrary to mine!)

CERN



Life in eleven dimensions



“…obviously N=8 in relation with his work with Bernard on 3-forms and branes

—the construction of sugra coupled to matter with Luciano and myself

—the work on no-scale models with Kounnas and Nanopoulos”

…from Sergio



N=8 Supergravity



Life changing

Supergravity couplings



Supergravity couplings



No scale models



A quantum field theory realising local supersymmetry 

A Low energy effective action for string theories

One side of the AdS/CFT correspondence

A theoretical laboratory to study black holes

A scheme for a consistent finite theory of quantum  gravity

A setting fr you models for cosmology

A laboratory for beautiful mathematical ideas

The many facets of Supergravity



From eleven to five…



N=2 Supergravity couplings





From  Supergravity to real BH 



Finiteness of N=8 & amplitude studies

Galileo medal 2023: Bern, Dixon, Kosower                             
===>quantum scattering amplitudes



Bridging between the classical & quantum    
2-body problem

Galileo Medal 2021 : Damour ====> Effective-One-Body approach               
====>GR 2 body problem==>BH dynamics                                                                   
===>waveform templates LigoVirgoKagra experiments and future

“The dynamics of black hole binaries from scattering amplitudes”, 
Amati-Ciafaloni-Veneziano, Russo, Heissenberg, Di Vecchia, ….                         
supergravity connection

DUALITY: double copy, correspondence Gravity<===> YM



The Effective One Body (EOB) formalism is an analytical approach 
which aims at providing an accurate description of the motion and 
radiation of coalescing binary black holes with arbitrary mass ratio. 

It provides accurate template waveforms to be used for 
gravitational wave data analysis purposes.

 [review https://arxiv.org/pdf/0906.1769.pdf ]

Supergravity connection (Amati-Ciafaloni-Veneziano 1990, Bern, 
Parra Martinez…

https://arxiv.org/pdf/0906.1769.pdf


Resuming the dynamics of  a 2-body system (m1, m2, s1, s2) in terms 
of a particle with mass \mu and spin S moving in some effective 
metric    g(M,S)



Goal:

  Analytic computations to obtain fast and accurate waveform models to 
be compared with LVK data and preparing for future experiments

  NR simulations provide accurate solutions to Einstein Eqs but they have 
limits (high computational cost, restricted parameter space or waveform 
length)

  Many Tools: Combine various approximations & perturbative approaches :

  PN expansion: small velocities v/c<<1,   weak fields GM/rc2  <<1

   PM expansion: weak fields GM/rc2  <<1 but ANY  v/c   ====> high 
energy scattering

EFT methods, QFT (generalised unitarity, double copy relations…), 
tutti-frutti



Strategy:

Consider invariant quantities: for instance take the scattering angle 
(up to 4PM)

Use this knowledge, recast it into EOB language===>potential

Use this info to INFORM the classical 2-body problem in GR


Improve gravitational waveform models (eccentric, hyperbolic 
signals,…)

Compare with Numerical Relativity exact results (hopefully, 
better output than PN)             



At 12:18 p.m. Eugène would always gather all available colleagues to 
go to lunch, and this led Guido Altarelli to observe                   

“Were Eugène to disappear the whole lab would starve to death!” 

(Courtesy of Bernard Julia)

…some defining personality traits



 Watching movies every evenings


Walking very fast while absorbed in thoughts

Being sharply on time in arriving and leaving the 
department (except with PvN)

Remembering the content of every reference

His dress code and his charm

(Courtesy of Bernard Julia)

…some defining personality traits



Because one does not need to shout to be heard, 
sometimes a whisper is more effective.

 And it was through those whispers, the careful choice of 
topics, the thought behind the words,                                  

that Eugène came to be revered in his lifetime, 
a reverence that will only grow now that he has passed away.

Thank you Eugène for being a lighthouse                         
for many of us!



