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I. Bakas and higher spin algebrasl

e One of Ioannis’ most important contributions to physics is the introduc-
tion and study of higher spin algrebras.

e [ hey were introduced in the context of two dimensional theories

e T his came a bit after Zamolodchikov introduced the Wjs algebra in 2d
CFTs.



e Ioannis started from the Drinfeld-Sokolov reduction SL(N) — Wy and
suggested to take the limit N — oo.

e Showed that classical W, algebra obtained is related to area-preserving
diffeos



e In a highly prescient conclusion page he suggested that:

1. Wy is related to quantum theories with area preserving symmetry like
membranes, hydrodynamics and fermi surfaces.

2. It is related to an ‘“enveloping” algebra of all Wy symmetries of
Zamolodchikov.

3. Suggested that the construction of W and W strings is possible and
interesting.

4. Suggested that the N — oo of Z parafermions, is a Wy, theory that is
related to area preserving diffeos.

5. Suggested that they are similar to the higher-spin theories of Fradkin
and Vasiliev.






e Fast forward to Berkeley in 1990:

Ioannis visited me, and while he came another important paper came out:









e Our work realized the symmetry algebra as written by PRS, with a FREE
complex massless boson and introduced " colored” generalizations of W

e Later, Pope Romans and Shen realized W14 , in terms of a FREE Dirac
Fermion.

e [ he way was open for realizations of W in many concrete systems.

e AImost 25 years later, Maldacena and Zhibhoedov proved the reverse:
only free theories have Wy symmetries.









e Boris Khesin (student of Arnold), then professor at Berkeley Math de-
partment had introduced the log of derivative cocycle to introduce central
terms in algebras of pseudo-differential operators.

e \We teamed up.....






e An important reason that made Wy popular was due to the expectation
that the W charges would be important in the resolution of the black hole
information paradox of the two dimensional black hole.






e Since then W activity quieted down

e Vasiliev went ahead to develop to develop his higher spin theories in AdS
completely unnoticed (in the 1990's)

e [hings were revived in 2010......
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EpHoguel

e Ioannis had also several other important contributions in physics.

e Beyond physics, he was a remarkable personality: he was warm, honest,
with high standards, both on moral issues and on quality.

e He will live on in our minds, as long as we live.

e But his scientific legacy will outlive all of us.
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Some photos \
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