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Loeb Lectures at Harvard 1977
“Coarse-Grained Quantum Field Theory”













Review of The Black Hole Wars, Physics World, December 2008.



“Quantum Aspects of Black Holes”

Aspen Workshop 
August 3 to September 4, 1992

Among the participants:
Tom Banks, Sidney Coleman, Steve Giddings, Stephen Hawking,

Gary Horowitz, Don Page, Malcolm Perry, John Preskill,  
Andy Strominger, Lenny Susskind, Kip Thorne, Erik and Herman Verlinde













“Quantum Aspects of Black Holes”

ITP Conference, UCSB
June 21-25, 1993

Among the participants:
Gary Gibbons, Gerard ’t Hooft, Joe Polchinski, John Preskill, 
Lenny Susskind,  Kip Thorne, Herman Verlinde, Bob Wald, … 



Polchinski’s Poll

1. Information is lost (unitarity violated)
2. Information escapes (causality violated)
3. Planck-scale black hole remnants
4. None of the above.

The vote favored “escape” over “loss” by a 60-40 margin.

The audience was 60% HEP theorists, 40% GR.



LS: Why is this meeting so much better than 
the one you organized last year?

JP: Because now you think you know the 
answer.





In this paper we shall illustrate the concept of black hole complementarity by considering a 
number of gedanken experiments where one might expect contradictions to arise. The basic 
argument we apply was formulated most clearly by Preskill [3]. It says that apparent contradictions 
can always be traced to unsubstantiated assumptions about physics at or beyond the Planck scale.

In many respects, the situation seems comparable to that of the early part of the century. The 
contradictions between the wave and particle theories of light seemed irreconcilable, but careful 
thought could not reveal any logical contradiction. Experiments of one kind or the other revealed 
either particle or wave behavior, but not both. We suspect that the present situation is similar. An 
experiment of one kind will detect a quantum membrane, while an experiment of another kind will 
not. However, no possibility exists for any observer to know the results of both. Information 
involving the results of these two kinds of experiments should be viewed as complementary in the 
sense of Bohr.





“Geometry and Gravity”

Newton Institute, Cambridge
June 1-30, 1994

Among the participants:
Gary Gibbons, Jeff Harvey, Stephen Hawking, John Preskill, 

Rafael Sorkin, Andy Strominger,  Lenny Susskind, Herman Verlinde, … 







“The ER = EPR conjecture seems to allow us to view the early radiation with which 
the black hole is entangled as a complementary description of the black hole interior.”

“Entanglement = Wormholes,” Quantum Frontiers, 7 June 2013





Quantum gravity in the lab
Brown, Gharibyan, Leichenauer, Lin, Nezami, Salton, Susskind, Swingle, Walter 1911.06314

Use gravitational intuition to understand complex emergent quantum phenomena?

Measure features of quantum gravity that are hard to analyze classically?

What quantum systems have useful gravitational duals?





From JP to LS, 26 Oct 2001

One of my co-authors is Alexei Kitaev, and he is one of the most brilliant guys I’ve known. A week 
or two ago, he went to UCLA to hear your talk, as he’s very interested in the quantum Hall effect.

The next day we had this conversation:
=========================================================================
AK: I heard a talk about how string theory explains the quantum Hall effect, but I did not 
understand anything.

JP: Who gave the talk?

AK: I don’t know. Someone from Stanford. (AK is one of these Russians who is not interested in 
who people are …)

JP: Was it Lenny Susskind? He’s my favorite physicist!

AK: I don’t know. I will have to look at the program.

JP: Well, was he an old guy with a beard?

AK: No. He had a beard, but he was not old.
=========================================================================
And of course he’s right. You’re not.


