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* Thank the Dean of Physical School, Zhejiang University, professor Hai-Qing Lin, A/professor Huai-Yang Yuan,
Secretariat: Ms Qi Fan, Fang-Yu Shi for their hard work and generousness which make our stay comfortable!




Thank our collabrative company for proving wonderful food, transportation and accommodations!



* Thank all staff and students of my group, secretary Ms Yan-Ping Zhu from APM, Chinese Academy of
Science for their wonderful services!
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|. Bethe Ansatz & beyond: reaching new level of understanding “quantum”

Natan Andrei, Murray Batchelor, Andreas Klumper, Balazs S. Pozsgai, Paul Wiegmann

6au| Wiegmann, PEIERLS PHENOMENON VIA BETHE ANSATZ \

Cnodial wave: Periodic solution of classical integrable equations can be seen in quantum integrable models

Gross-Neveu model Large N as a semiclassical parameter: Y — (Y,...4Yy)
recovers the Peierls model

in the large limit of N H= Z Y0510 + 5 Z Ekl/f’k)z
\_ 1<k<N 1<k<N Y

Murray Batchelor,
N-state clock model, free parafermions, spin-1 model, diagrammatical Temperley-Lieb equivalence

Spin-1 bilinear and biquadratic model\
N
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Dimerized phase /

dimerized
(gapped)




Natan Andrei, Kondo impurity problems in interacting environments

Q‘ $ ‘l 1‘ ¢$ * $

. $ | e g —

$a $ : S Environment

s & ® —

. I Open Kondo System
Kondo impurity in

Kondo impurity

superconductor ; ;
Heff — Z €kCyxsCko + Z (J§R + ZJ%)ckack’U’O_aa’ ) Simp
* ‘ * ‘ Q 6 * ¢ 6 k,o k., k' o0’
Kondo impurity sit at the edge of
superconductor A. Klumper, Spin helix: possible possesses topological
Balazs S. Pozsgai : Free fermions beyond Jordan The temporal decay of the transverse polarization of
& Wigner--giving dynamical correlations a spin helix in the XX model
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ll. Confined & deconfined quasiparticles: massive quantum field theory

Marton Kormaos, Gabor Takacs, Wei Zhu, Jian-Da Wu

Transverse field Ising model

L
Hrripy = —Jz (O'Z-DO'ZD+1 + hZO'f)

Model exactly solvable in
terms of free fermions
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Elementary excitations:
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3D Ising transition: 3D CFT from fuzzy sphere—new perspective of CFT

We' Zh u Ultra Violet (UV)
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3D Ising conformal symmetry transition: spectra forms an almost nfrared () o e @y
conformal tower structure
Sine-Gordon nodel: favourate of theoretical physicists
Marton Kormaos DM DM
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Ill. Boundary can be something: topology, boundary CFT, dissipative boundary...

Junpeng Cao, Masaki Oshikawa, Chihiro Matsui, Yu-Peng Wang, Wenli Yang

Many integrable models with general boundary conditions
can be solved by T-Q relation, T-W relation, T-0 relation

N
XXZ model: H =~ Z [G;G;H + 0})6}"}+1 + COSh”U;G;+1]
j=l
Topological momentum P, = —ilnt(0)
t(0) = O’fcpl,NPLN_l .. -Pl,z k = —iln A(0)
ml
kzﬁmod{n} [ ={-N,-N+1,--- N -1}

Heisenberg spain chain, t-J model, Hubbard model, G,

* Swapped entanglement exhibits a logarithmic scaling

e Entanglement Entropy in CFT: Boundary Scaling Dimension
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IV. Quantum simulation: discovery of new physics in & out of equilibrium

Xiao-Ling Cui, Marcos Rigol, Ovidiu Patu,

Thermalization, Prethermal lization, Generalized Gibbs Ensemble, Generalized hydrodynamic, dynamical

thermolization, Quantum Scar, ...

Quantum holonomy (Cui)
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V. String theory, confrormal field theory, topology: unifying physics

Changrim Ahn, Jean Bourgine, Andrea Cappelli, Yun-Feng Jiang, Jian-Xin Lu, Thomas Quella, Rui-Dong Zhu

* Boundary entropy and g-function(Jiang) « M-thory: D-branes analogous to thre Schwinger pair production in QED
— _ﬁHab — _BFab .
Zap ="Tre =€ Pairing production = W(Strlng) — WQED
- (Lu)
Fop = Foui + fa + fo Weak-field stringy rate :

Sq = (1 - 6aﬂ)(_6fa)

Boundary entropy

*  Symmetry-protected topological phases: from quantum group invariant

sin 6

Analytic results:

Zap(B, L) = (B, |0)(0| By)e ™ FF0(H) A: AKLT model
3 Ferro- B: SU(3) Uimin-Lai-Sutherland — SU(3); WZW
B = in-1 magnetic | /Haldane C: Babujian-Takhtajan — SU(2). WZW
< @ |0> € ga Sp cos 0 D: Map to 9-state Potts model (Que”a)

* Non-perturbative QFT (Ahn):

Haldane phase:
Symmetry-protected topological order

* Fractional quantum Hall effect: from quantum group invariant (Bourgine)

Temperature T
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w(x) = ] (x — xp)kein 2o bal’ v =p/(k+pn)

a<b
* Integrability in 2D Supersymmetric QFT: Bethe/Gauge correspondence
(Rui-Dong Zhu )

Nuclei
.

Baryon Chemical Potential KB

* Bosonization &
Duality in 2+1 D:

3D N=2* (k) gauge field vacua eq. <mmm) XXZ spin chain with twist BC



VI. Cavity-QED & Quantum devices: From integrability to quasi-integrability

Luigi Amico, Qinghu Chen , Henrik Johannesson, Jose M. P. Carmelo, Pedro Ribeiro

Quantum Rabi model

Quantum matter
coupled with photons

Hp =wa'a+ Ao, + gog(a’ + a) 1
4 | \

photon frequency

level splitti i i . .
(tv%ieiglaltg%q) Rabi coupling Mathematical eugations
, describe the solutions of
Quantum Rabi-Stark model Cavity-QED

A. L. Grimsmo and S. Parkins, Phys. Rev. A 87, 033814 (2013)

Hps =wa'a+ 0. (A +~a'a) + gog(al + a)

Stark coupling Quantum metrology

J. Carmelo, Quantum transport in spin XXZ model and Hubbard model:

Spectral function, dynamical structure factor, correlation lenth
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Atomitronics: mesocopic systems of cold atoms can be possibly realized as quantum devices

Luigi Amico Persistent current for attractive Fermi gases
Magneto-optical toroidal circuits ,
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1D quantum transport: Bias-driven quantum matter
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