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My encounters with Luciano
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e I have met Luciano in the Institut d'Ete de I'ENS in the early 1990's.

e I was seduced by his mild character and his gentleness.

e Quickly I found out that he was a mature, first rate physicist.

e Although I never collaborated with him, I have on many occasions long

physics discussions:

& at the Institut d’'Eté at ENS, but also later

& when I was at CERN, 1992-1998 and he would be visiting occasionally.

e I intersected his research path twice:
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Helicity supertraces |




e In 1995 I published a paper with C. Kounnas

where:

& We presented a general, modular-invariant way of regularising the IR
divergences of loop amplitudes in string theory

& \We gave a general formula for one loop thresholds for gauge and gravi-
tational corrections

& \We gave a calculation of the one-loop integrals.



e Nine months later, Harvey+Moore published a paper also on one-loop
thresholds

where:

& They pointed out that for gauge thresholds in supersymmetric superstring
theories, only BPS states contribute at one loop.

& T hey gave a much more elegant and holomorphic result for the threshold.

& They speculated that BPS states form a unusual kind of algebra.



Playing with the expressions of thresholds, we realized that the relevant
formulae involved Helicity Supertraces

Bon(R) = Trgl(—1)**3*"]. (1)

Such traces are filters for different types of BPS states.

e I gave many such formulae in my string theory lectures that were published
by Leuven University Press in 1997.

e At the same time, Ferrara informed me of his original paper with Luciano,
which contains the use of the first and simplest helicity supertrace.

e More than 20 years later I was surprised to find out that such traces
are used very often by A. Sen and others when they calculate black-hole
entropies from string theory.
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Holographic gauge theory flowsl

e [he second time we crossed paths, was through the influential set of
works on holographic RG flows in sYM (GPPZ flows)

e In the first, non-supersymmetric CFTs were found, after a flows from
N=4 sYM.

e In the second, an N=1 flow leading to sYM was found.

e [ he holographic C-function was also introduced.

e For me, this was a principal motivation to understand holographic RG
flows and especially the role, nature and interpretation of singularities that
appear in such solutions.

e Although since then, enormous progress has been achieved, the main
question about singularities remains, in part, obscure.
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EpHoguel

o« Luciano was a superb physicist and a gentleman.

« He is missed and he is remembered, but his legacy
will outlast us!
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