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No scale supergravity
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Costas Kounnas 1952-2021

Regional Meeting on string theory, 2009
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some history

I knew Costas since 1977

he was 3 years older

he graduated from the university of Athens in 1974

immediately after he was drafted in the army

fight against the Turkish invasion of Cyprus

he was thrown out from his home city and lost everything

Varosha became a ghost town until now

he finished his PhD in ENS with John Iliopoulos when I started mine

(doctorat 3e cycle 1978)

since then we started an intense scientific collaboration [12]

and became very close friends
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Varosha before 2014
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Varosha before 2014
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Varosha now
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Varosha now [7]
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summary of joint publications
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QCD: deep inelastic and electroproduction
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QCD: deep inelastic and electroproduction

Factorisation between long and short distance dynamics

based on light-cone OPE

long-distance: universal parton distribution functions

short-distace: calculable in perturbation due to asymptotic freedom

=> scaling violations due to anomalous dimensions

Generalisation from space-like to time-like processes
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BSM: Unification, Supersymmetry and Supergravity
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Construction of 4d strings
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Construction of 4d strings

Physics Letters B 171 (1986) 51-56
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Non-linear SUSY among 2d free farmions
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Construction of 4d strings

Nuclear Physics B 289 (1987) 87-108
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Construction of 4d strings

Basic idea:

describe the compactification space by a (S)CFT of free 2d fermions

Heterotic string c = (6 + 3, 22) => 18 L-moving and 44 R-moving
↑

with non-linear supersymmetry SU(2)6

Parameters:

boundary conditions around the 2 cycles of the world-sheet torus

=> Hamiltonian and fermion number projection

Constraints: one-loop modular invariance and 2-loop factorisation

=> sum over several sectors of boundary conditions

Set of rules for constructing chiral models with interesting phenomenology

N = 1 SUSY, 3 generations, exact α′-calculability of effective SUGRA,

SO(10) underlying structure: flipped SU(5), Pati-Salam, Standard Model
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Curved backgrounds and non critical strings
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Superstrings at finite temperature
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Superstrings at finite temperature

Physics Letters B 261 (1991) 369-378
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Superstrings at finite temperature

Nuclear Physics B 551 (1999) 41-77
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Superstrings at finite temperature

exponential degeneracy of states => limiting temperature TH (Hagedorn)

string gas partition function diverges at TH

universal value depending only on the critical dimension

microscopic description: tachyonic T -winding mode for T > TH

Euclidean time on a circle of radius 1/(2πT ) suggesting phase transition

Euclidean theory in one dimension lower has spontaneously broken SUSY

due to boundary conditions: bosons periodic vs fermions antiperiodic

Basic idea: compute the effective supergravity in 4d compactifications

=> effective potential of the T -winding mode and radion

minimum: non-critical string with central charge deficit δĉ = 4 =>

High-T phase: 6d non-critical string with half supersymmetry restored

I. Antoniadis (Kounnas Memorial Session) 25 / 26



My memories of Costas

He was a close friend and a precious colleague

He had a unique way of doing physics in lively and intense discussions

My memory is full of stories

- working on the blackboard after midnight inside a smoking cloud

- with after dinner drinks listening his numerous funny stories

Our community lost a great physicist with unique personality

His legacy will stay in our memories for ever
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