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BART (FEEAZ): AdS/CFT Correspondence and Integrability

K (54 K2): Holographic Dualities beyond AdS/CFT.

PEXX  (REK%): AnIntroduction to Supergravity
T 2> (754K %) Selected Topics on Early Universe and Particle Physics
Al (B4 3EFT): From Feynman Diagrams to On-shell Methods -- A New Perspective of QFT

JE (& B k%): From Non-Perturbative Entanglement Properties in QFT to Black Hole Information
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be Studled by other methods based on‘ duahtxes. This lecture aims at introducing the AdS/CFT-

correspondence in strmg theory, and its relation to integrable systems. I first review the basic ideas of string

~ theory, supersymmetrlc ‘gauge theory, AdS/CFT and integrable systems. Then 1 compare the partition
~ functions, and the phase transitions on both sides. Part of the transition can be captured by integrability in

- the maximally supersymmetric setup. If time permitting, I also introduce examples of Mathematun

programmmg, useful for problem solvmg
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F: Introduction to Supergravity

%% : Structure and construction of supergravity models;
Higher dimensional supergravities;
Hidden symmetries in supergravity and advanced topics.
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i4: Holographic ualitigs’liyon 5/CFT
#%%: During the past two decades, we have learned many useful lessons from holographi
dualities, mainly in the framework of the AdS/CFT correspondence.: The AdS/CFT
correspondence states that a quantum gravity in asymptotically Anti-de Sitter (AdS)
spacetime is equivalent to a’conformal field theory in lower spacetime dimensions.
However, we don’t leave asymptotically AdS spacetime. Spacetimes more relevant to our
% real worlds include Minkovski spacetime, FRW spacetime for the universe, and Kerr metri
. for astrophysical black blacks. In these lecture series, I will describe progresses on’al
hplographicu "esAlw) 9 dSLCF ocusing on some toys models for Kerr black hles‘ :
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fﬁ : From non-perturbative entanglément propertiesin QFT to b.lac;?ﬁ)l&nformation

% : Black hole information paradex is a problem over 40 years. Recent progress hints ,

towards a new understanding of the late time black hole interior as part of Hawking % N
; Tadiation. In these lectures I will start by discussing the non-perturbative entanglement‘ \

properties in quantum field theory and their physical implications for black holes. I will
then discuss various calculable generalizations of entanglement entropy in AdS/CFT and.
the applications in black hole evaporation. Eventually I will discuss how to derive Page
curve from holography. We provide an explicit construction of gravity system attached
with bath by gluing Randall-Sundrum brane world and Maldacena duality, and find that
the holographic counterpart of island formula is the defect Ryu-Takayanagi. Our

approach hints towards an origin of the holographic nature of black holes as well as our
universe. ’ .
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