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Institute for Basic Science, DaejeoniZ 3V THAAML7z, Kavli Asian Winter School on Strings, Particles and
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1. Black holes and quantum error correction — Chris Akers
AdS/CFTDREAZRF AN GG E Y . AAS/ICFTOIRIE DXL 2 R % 5 2 THERF{ETH HHKLL

reconstruction, Quantum Extremal Surface (QES) Formula(Z- DV TR AT,

2. Multiparty entanglement in many-body systems — Shinsei Ryu

2 A MIRFEDentanglement entropy % FtH 95 FifCcanonical  purification & FE(XIL 5 FiEE - 72
reflected entropy D3 A & 22 AU 72,

3. The Quantum Gravity Landscape and the Swampland — Cumrun Vafa

swampland D T4E & AR DYERA~DIEH Z W ONFEATE,

4. Non-invertible symmetry in 3+1d — Kantaro Ohmori

<M % topological operator Ol T & © 2. 723 L. non-invertible symmetry ~JLiE T 2 LA F AT,

I took lectures online in Kavli Asian Winter School on Strings, Particles and Cosmology held at Institute fo Basic
Science, Daejeon. I took 4 lecture serieses, each separated into 3 to 4 classes, about high-energy physics and
cosmology.

1. Black holes and quantum error correction — Chris Akers

I learned the dictionary between states in AdS/CFT, such as HKLL reconstruction and Quantum Extremal Surface
Formula.

2. Multiparty entanglement in many-body systems — Shinsei Ryu

I learned how to compute the entanglement entropy of 2-sites states and the difinition of reflected entropy using
canonical purification.

3. The Quantum Gravity Landscape and the Swampland — Cumrun Vafa

I learned some statements of swampland conjecture and applications of them to beyond standard model.

4. Non-invertible symmetry in 3+1d — Kantaro Ohmori

I learned the extension of the concept of symmetries to non-invertible symmetries in terms of the topological
operators.






