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About my research group @ Guangzhou

Research field: Condensed Matter Theory 
(Quantum many-body theory)

first version of talk title 
comes from here. 
Too computer-science

2nd version of talk title 
Too high-energy and 
mathematical physics

The present title  
(sounds quantum and more 
Schrodinger!)
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Our work about entanglement

Entanglement

Hermitian System Non-Hermitian System
❖ arXiv: 2311.01199 (PRR2024) 

❖ arXiv: 2408.01706 (PRR2025) 

❖ arXiv:2312.08632(NatCom2024) 

❖ arXiv:2205.01654 (PRB2023) 

❖ arXiv:2211.14136 (PRB2023) 

❖ arXiv:2401.00505 (PRX Quantum 2024) 

❖ arXiv:1410.8670 (PRB2015) 

❖ arXiv:1403.1039 (J. Stat. Mech. (2014) )

❖ arXiv:2112.13411 (PRB2022) 

❖ arXiv:2408.11652 (CPL2024, review) 

❖ arXiv:2009.00546 (SciPost Phys. 2021)

https://arxiv.org/abs/2205.01654
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Quantum entanglement v.s. superposition

<latexit sha1_base64="05LPKZHNC2QeJskQXgegA8Ja24o=">AAACD3icbVC7TsMwFHXKq5RXgJHFogIxVUnFa6xgYSwSfUhtFDmu01p17Mh2qKq0f8DCr7AwgBArKxt/g9tmoC1HutLROffa954gZlRpx/mxciura+sb+c3C1vbO7p69f1BXIpGY1LBgQjYDpAijnNQ01Yw0Y0lQFDDSCPq3E7/xSKSigj/oYUy8CHU5DSlG2ki+fTpqJzGSUgzaEvEuI747anfEgM9pZd8uOiVnCrhM3IwUQYaqb3+bV3ASEa4xQ0q1XCfWXoqkppiRcaGdKBIj3Edd0jKUo4goL53eM4YnRunAUEhTXMOp+nciRZFSwygwnRHSPbXoTcT/vFaiw2svpTxONOF49lGYMKgFnIQDO1QSrNnQEIQlNbtC3EMSYW0iLJgQ3MWTl0m9XHIvSxf358XKTRZHHhyBY3AGXHAFKuAOVEENYPAEXsAbeLeerVfrw/qcteasbOYQzMH6+gWQN52f</latexit>

| "i1| #i2

Consider two spins (qubits), labeled by numbers 1 and 2:

Trivial product state (unentangled)

Entangled states:
<latexit sha1_base64="FT3L34RDcx1PPobK20D+xXT7g7U="></latexit>

1p
2
(| "i1| #i2 + | #i1| "i2)

more superposed, more entangled?

Let us consider the following states of N qubits:

<latexit sha1_base64="X3vpE8z8UoZ7iktqMI3zCiwbqz8="></latexit> X

�2{all Ising basis}

|�i
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Entanglement entropy: A measure of the strength of entanglement
However, this highly superposed state is a trivial product state! 

<latexit sha1_base64="iML5vm/4zMlSYWxs1IK2mt1tQHY="></latexit> X

�2{all Ising basis}

|�i

=(| "i1+ #i1)⌦ (| "i2+ #i2)⌦ (| "i3+ #i3)⌦ · · ·⌦ (| "iN+ #iN )

=| !i1|⌦ | !i2 ⌦ | !i3 ⌦ · · ·⌦ | !iN

We need von Neumann entropy (entanglement entropy, EE) to quantitatively 
measure entanglement!

is the reduced density matrix of subsystem A
<latexit sha1_base64="gXCPyv0TTzHYYcaMpiNA4uvPAUQ=">AAAB7XicbVDJSgNBEK1xjXGLevTSGARPYUbcjlEvHiOYBZIh9HR6kja9DN09QhjyD148KOLV//Hm39hJ5qCJDwoe71VRVS9KODPW97+9peWV1bX1wkZxc2t7Z7e0t98wKtWE1oniSrcibChnktYts5y2Ek2xiDhtRsPbid98otowJR/sKKGhwH3JYkawdVKjoweqe90tlf2KPwVaJEFOypCj1i19dXqKpIJKSzg2ph34iQ0zrC0jnI6LndTQBJMh7tO2oxILasJseu0YHTulh2KlXUmLpurviQwLY0Yicp0C24GZ9ybif147tfFVmDGZpJZKMlsUpxxZhSavox7TlFg+cgQTzdytiAywxsS6gIouhGD+5UXSOK0EF5Xz+7Ny9SaPowCHcAQnEMAlVOEOalAHAo/wDK/w5invxXv3PmatS14+cwB/4H3+AGL6jwU=</latexit>⇢A

<latexit sha1_base64="xwci6w98pG9JqF8hNWqTjImdkV4=">AAACCHicbZC7SgNBFIZn4y3G26qlhYNBsDHsirdGiNpYRswNsiHMTibJkNmdZeasGJaUNr6KjYUitj6CnW/jJNlCE38Y+PjPOZw5vx8JrsFxvq3M3PzC4lJ2Obeyura+YW9uVbWMFWUVKoVUdZ9oJnjIKsBBsHqkGAl8wWp+/3pUr90zpbkMyzCIWDMg3ZB3OCVgrJa9e3dx6AF7gKSshthTPdm6xJ6Q3ZRbdt4pOGPhWXBTyKNUpZb95bUljQMWAhVE64brRNBMiAJOBRvmvFiziNA+6bKGwZAETDeT8SFDvG+cNu5IZV4IeOz+nkhIoPUg8E1nQKCnp2sj879aI4bOeTPhYRQDC+lkUScWGCQepYLbXDEKYmCAUMXNXzHtEUUomOxyJgR3+uRZqB4V3NPCye1xvniVxpFFO2gPHSAXnaEiukElVEEUPaJn9IrerCfrxXq3PiatGSud2UZ/ZH3+AI7KmQ8=</latexit>

S = �Tr⇢A log ⇢A

S: characterize # of maximally entangled pairs between two subsystems; 
many applications in quantum-information science. PRA 53, 2046 (1996)
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Entanglement in many-body systems

Consider a condensed-matter problem (in the thermodynamical limit) or 
a quantum field theory problem:

utilize quantum information to 
characterize and even classify 
quantum materials?  

<latexit sha1_base64="xwci6w98pG9JqF8hNWqTjImdkV4=">AAACCHicbZC7SgNBFIZn4y3G26qlhYNBsDHsirdGiNpYRswNsiHMTibJkNmdZeasGJaUNr6KjYUitj6CnW/jJNlCE38Y+PjPOZw5vx8JrsFxvq3M3PzC4lJ2Obeyura+YW9uVbWMFWUVKoVUdZ9oJnjIKsBBsHqkGAl8wWp+/3pUr90zpbkMyzCIWDMg3ZB3OCVgrJa9e3dx6AF7gKSshthTPdm6xJ6Q3ZRbdt4pOGPhWXBTyKNUpZb95bUljQMWAhVE64brRNBMiAJOBRvmvFiziNA+6bKGwZAETDeT8SFDvG+cNu5IZV4IeOz+nkhIoPUg8E1nQKCnp2sj879aI4bOeTPhYRQDC+lkUScWGCQepYLbXDEKYmCAUMXNXzHtEUUomOxyJgR3+uRZqB4V3NPCye1xvniVxpFFO2gPHSAXnaEiukElVEEUPaJn9IrerCfrxXq3PiatGSud2UZ/ZH3+AI7KmQ8=</latexit>

S = �Tr⇢A log ⇢A

<latexit sha1_base64="ayFR16YEyidOr5v0i38/mMIf72s=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiTia1l040oq2Ac0oUymk3boZBJmbpQQ6q+4caGIWz/EnX/jtM1CqwcuHM65l3vvCRLBNTjOl1VaWl5ZXSuvVzY2t7Z37N29to5TRVmLxiJW3YBoJrhkLeAgWDdRjESBYJ1gfDX1O/dMaR7LO8gS5kdkKHnIKQEj9e3qjaf4cAREqfgBe1yGkPXtmlN3ZsB/iVuQGirQ7Nuf3iCmacQkUEG07rlOAn5OFHAq2KTipZolhI7JkPUMlSRi2s9nx0/woVEGOIyVKQl4pv6cyEmkdRYFpjMiMNKL3lT8z+ulEF74OZdJCkzS+aIwFRhiPE0CD7hiFERmCKGKm1sxHRFFKJi8KiYEd/Hlv6R9XHfP6qe3J7XGZRFHGe2jA3SEXHSOGugaNVELUZShJ/SCXq1H69l6s97nrSWrmKmiX7A+vgENFpUM</latexit>

N ! 1
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Area law due to locality of many-body Hamiltonians

Suppose A’s linear size is L 

Ask: how EE scales with L when L is sufficiently 
large (note: thermodynamical limit is taken first)

Growing no slower than “Area law” scaling term 
(area means the “area” of boundary of subsystem A) 
for ground states of local Hamiltonians

<latexit sha1_base64="DkkQ7t1sazZz8rqzgQtO0bseluk=">AAAB9HicbVC5TgMxEJ3lDOEKUNJYREg0RLuIq4ygoaAIghxSskRerzexYnsX2xspWuU7aChAiJaPoeNvcI4CEp400tN7M5qZFyScaeO6387C4tLyympuLb++sbm1XdjZrek4VYRWScxj1QiwppxJWjXMcNpIFMUi4LQe9K5Hfr1PlWaxfDCDhPoCdySLGMHGSv59SzOBbh+z8NgbtgtFt+SOgeaJNyVFmKLSLny1wpikgkpDONa66bmJ8TOsDCOcDvOtVNMEkx7u0KalEguq/Wx89BAdWiVEUaxsSYPG6u+JDAutByKwnQKbrp71RuJ/XjM10aWfMZmkhkoyWRSlHJkYjRJAIVOUGD6wBBPF7K2IdLHCxNic8jYEb/bleVI7KXnnpbO702L5ahpHDvbhAI7Agwsoww1UoAoEnuAZXuHN6TsvzrvzMWldcKYze/AHzucP1sWRgg==</latexit>

S ⇠ Ld�1

d is the spatial dimension of the whole system

<latexit sha1_base64="xwci6w98pG9JqF8hNWqTjImdkV4=">AAACCHicbZC7SgNBFIZn4y3G26qlhYNBsDHsirdGiNpYRswNsiHMTibJkNmdZeasGJaUNr6KjYUitj6CnW/jJNlCE38Y+PjPOZw5vx8JrsFxvq3M3PzC4lJ2Obeyura+YW9uVbWMFWUVKoVUdZ9oJnjIKsBBsHqkGAl8wWp+/3pUr90zpbkMyzCIWDMg3ZB3OCVgrJa9e3dx6AF7gKSshthTPdm6xJ6Q3ZRbdt4pOGPhWXBTyKNUpZb95bUljQMWAhVE64brRNBMiAJOBRvmvFiziNA+6bKGwZAETDeT8SFDvG+cNu5IZV4IeOz+nkhIoPUg8E1nQKCnp2sj879aI4bOeTPhYRQDC+lkUScWGCQepYLbXDEKYmCAUMXNXzHtEUUomOxyJgR3+uRZqB4V3NPCye1xvniVxpFFO2gPHSAXnaEiukElVEEUPaJn9IrerCfrxXq3PiatGSud2UZ/ZH3+AI7KmQ8=</latexit>

S = �Tr⇢A log ⇢A
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Super-area law: fermionic statistics is a giant entanglement reservoir!

Consider a tight-binding model (or fermi gas) 
with a finite Fermi surface (codimension-1)

<latexit sha1_base64="O8w8Wrwx6+PvezqSzeXiklpo/eA=">AAAB/XicbVC7TsMwFHV4lvIKj43FokJioUoQr7GChaFDEfQhNaFyHKe1aseR7SCVqOJXWBhAiJX/YONvcNsM0HKkKx2dc6/uvSdIGFXacb6tufmFxaXlwkpxdW19Y9Pe2m4okUpM6lgwIVsBUoTRmNQ11Yy0EkkQDxhpBv2rkd98IFJREd/pQUJ8jroxjShG2kgde/fWU5TD6n0WHrlD6DHRhdWOXXLKzhhwlrg5KYEctY795YUCp5zEGjOkVNt1Eu1nSGqKGRkWvVSRBOE+6pK2oTHiRPnZ+PohPDBKCCMhTcUajtXfExniSg14YDo50j017Y3E/7x2qqMLP6NxkmoS48miKGVQCziKAoZUEqzZwBCEJTW3QtxDEmFtAiuaENzpl2dJ47jsnpVPb05Klcs8jgLYA/vgELjgHFTANaiBOsDgETyDV/BmPVkv1rv1MWmds/KZHfAH1ucPv/GUIw==</latexit>

S ⇠ Ld�1 logL

EE scales with a super-area law with an additional 
logarithmic divergence 

(Also called: Gioev-Klich-Widom scaling law)

D. Gioev and I. Klich, Phys. Rev. Lett. 96, 100503 
(2006).  

Necessary conditions: Translation invariance with 
Fermi surface of codim-1 (such that the Widom 
conjecture of Toeplitz matrices is applicable)
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Beyond Euclidean lattices

Consider tight-binding models on a lattice that breaks translation symmetry?

1. Fermi surface is no longer meaningful. 
Instead, “finite DoS at the chemical 
potential” is meaningful. 

2. The Widom conjecture of Toeplitz 
matrices is no longer applicable. 

Ask: how EE scales with L.

<latexit sha1_base64="xwci6w98pG9JqF8hNWqTjImdkV4=">AAACCHicbZC7SgNBFIZn4y3G26qlhYNBsDHsirdGiNpYRswNsiHMTibJkNmdZeasGJaUNr6KjYUitj6CnW/jJNlCE38Y+PjPOZw5vx8JrsFxvq3M3PzC4lJ2Obeyura+YW9uVbWMFWUVKoVUdZ9oJnjIKsBBsHqkGAl8wWp+/3pUr90zpbkMyzCIWDMg3ZB3OCVgrJa9e3dx6AF7gKSshthTPdm6xJ6Q3ZRbdt4pOGPhWXBTyKNUpZb95bUljQMWAhVE64brRNBMiAJOBRvmvFiziNA+6bKGwZAETDeT8SFDvG+cNu5IZV4IeOz+nkhIoPUg8E1nQKCnp2sj879aI4bOeTPhYRQDC+lkUScWGCQepYLbXDEKYmCAUMXNXzHtEUUomOxyJgR3+uRZqB4V3NPCye1xvniVxpFFO2gPHSAXnaEiukElVEEUPaJn9IrerCfrxXq3PiatGSud2UZ/ZH3+AI7KmQ8=</latexit>

S = �Tr⇢A log ⇢A

Difficulties: 
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Non-crystals

Quasicrystal
amorphous material (glass) Exact self-similarity: 

identical at all scales. 

coastline 
Broccoli 

snowflakes

arXiv: 2311.01199



Sierpinski carpet

One-orbital 

Two-orbitals

Entanglement on fractal lattices arXiv: 2311.01199



DOS on square lattice (benchmark)

scaling of gap w.r.t. iteration number n. 

Gapless at large n.

DOS on Sierpinski carpet SC(6,1). 

Finite DOS at zero chemical potential.

Confirmation of Density-of-States (DOS) arXiv: 2311.01199



partition-I

 is coefficient of determination
<latexit sha1_base64="7KWBoFppV1TCG63GDCwTUa3Kr8Y=">AAAB6nicbVDJSgNBEK1xjXGLevTSGARPYSa4HYNePMYlCyRj6OlUkiY9PUN3jxCGfIIXD4p49Yu8+Td2kjlo4oOCx3tVVNULYsG1cd1vZ2l5ZXVtPbeR39za3tkt7O3XdZQohjUWiUg1A6pRcIk1w43AZqyQhoHARjC8nviNJ1SaR/LBjGL0Q9qXvMcZNVa6v3ssdwpFt+ROQRaJl5EiZKh2Cl/tbsSSEKVhgmrd8tzY+ClVhjOB43w70RhTNqR9bFkqaYjaT6enjsmxVbqkFylb0pCp+nsipaHWozCwnSE1Az3vTcT/vFZiepd+ymWcGJRstqiXCGIiMvmbdLlCZsTIEsoUt7cSNqCKMmPTydsQvPmXF0m9XPLOS2e3p8XKVRZHDg7hCE7AgwuowA1UoQYM+vAMr/DmCOfFeXc+Zq1LTjZzAH/gfP4A1PyNhA==</latexit>

R2Partition-I respects all symmetry

EE scaling behavior when DOS is finite (Partition-I) arXiv: 2311.01199

<latexit sha1_base64="7KWBoFppV1TCG63GDCwTUa3Kr8Y=">AAAB6nicbVDJSgNBEK1xjXGLevTSGARPYSa4HYNePMYlCyRj6OlUkiY9PUN3jxCGfIIXD4p49Yu8+Td2kjlo4oOCx3tVVNULYsG1cd1vZ2l5ZXVtPbeR39za3tkt7O3XdZQohjUWiUg1A6pRcIk1w43AZqyQhoHARjC8nviNJ1SaR/LBjGL0Q9qXvMcZNVa6v3ssdwpFt+ROQRaJl5EiZKh2Cl/tbsSSEKVhgmrd8tzY+ClVhjOB43w70RhTNqR9bFkqaYjaT6enjsmxVbqkFylb0pCp+nsipaHWozCwnSE1Az3vTcT/vFZiepd+ymWcGJRstqiXCGIiMvmbdLlCZsTIEsoUt7cSNqCKMmPTydsQvPmXF0m9XPLOS2e3p8XKVRZHDg7hCE7AgwuowA1UoQYM+vAMr/DmCOfFeXc+Zq1LTjZzAH/gfP4A1PyNhA==</latexit>

R2



partition-II

 is coefficient of determination
<latexit sha1_base64="7KWBoFppV1TCG63GDCwTUa3Kr8Y=">AAAB6nicbVDJSgNBEK1xjXGLevTSGARPYSa4HYNePMYlCyRj6OlUkiY9PUN3jxCGfIIXD4p49Yu8+Td2kjlo4oOCx3tVVNULYsG1cd1vZ2l5ZXVtPbeR39za3tkt7O3XdZQohjUWiUg1A6pRcIk1w43AZqyQhoHARjC8nviNJ1SaR/LBjGL0Q9qXvMcZNVa6v3ssdwpFt+ROQRaJl5EiZKh2Cl/tbsSSEKVhgmrd8tzY+ClVhjOB43w70RhTNqR9bFkqaYjaT6enjsmxVbqkFylb0pCp+nsipaHWozCwnSE1Az3vTcT/vFZiepd+ymWcGJRstqiXCGIiMvmbdLlCZsTIEsoUt7cSNqCKMmPTydsQvPmXF0m9XPLOS2e3p8XKVRZHDg7hCE7AgwuowA1UoQYM+vAMr/DmCOfFeXc+Zq1LTjZzAH/gfP4A1PyNhA==</latexit>

R2

Partition-II has fractal boundary 
(Cantor set)

EE scaling behavior when DOS is finite (Partition-II) arXiv: 2311.01199

<latexit sha1_base64="7KWBoFppV1TCG63GDCwTUa3Kr8Y=">AAAB6nicbVDJSgNBEK1xjXGLevTSGARPYSa4HYNePMYlCyRj6OlUkiY9PUN3jxCGfIIXD4p49Yu8+Td2kjlo4oOCx3tVVNULYsG1cd1vZ2l5ZXVtPbeR39za3tkt7O3XdZQohjUWiUg1A6pRcIk1w43AZqyQhoHARjC8nviNJ1SaR/LBjGL0Q9qXvMcZNVa6v3ssdwpFt+ROQRaJl5EiZKh2Cl/tbsSSEKVhgmrd8tzY+ClVhjOB43w70RhTNqR9bFkqaYjaT6enjsmxVbqkFylb0pCp+nsipaHWozCwnSE1Az3vTcT/vFZiepd+ymWcGJRstqiXCGIiMvmbdLlCZsTIEsoUt7cSNqCKMmPTydsQvPmXF0m9XPLOS2e3p8XKVRZHDg7hCE7AgwuowA1UoQYM+vAMr/DmCOfFeXc+Zq1LTjZzAH/gfP4A1PyNhA==</latexit>

R2



 is the dimension of space where 
fractal lattice is embedded.

<latexit sha1_base64="E3Ui3hbcu1QSf9OHhsLdiQ9w9B4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmZnJ8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSvQFo2ilh7BneuWKW3VnIMvEy0kFctR75a9uGLM04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVULSj7UthWSm/p7IaGTMOApsZ0RxaBa9qfif10mxf+1nQiUpcsXmi/qpJBiT6d8kFJozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+ZZ1busXtyfV2o3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnRfn3fmYtxacfOYQ/sD5/AFUgI3Y</latexit>

ds

We claim that for any partition, EE scales 
as:

In our case, <latexit sha1_base64="sSIyHs0P+jj0zy4yUu5tWaPJaS8=">AAAB7HicbVBNS8NAEJ31s9avqkcvi0XwVJLi10UoevFYwbSFNpTNZtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1LBtXGcb7Syura+sVnaKm/v7O7tVw4OWzrJFGUeTUSiOgHRTHDJPMONYJ1UMRIHgrWD0d3Ubz8xpXkiH804ZX5MBpJHnBJjJS/s65t6v1J1as4MeJm4BalCgWa/8tULE5rFTBoqiNZd10mNnxNlOBVsUu5lmqWEjsiAdS2VJGbaz2fHTvCpVUIcJcqWNHim/p7ISaz1OA5sZ0zMUC96U/E/r5uZ6NrPuUwzwySdL4oygU2Cp5/jkCtGjRhbQqji9lZMh0QRamw+ZRuCu/jyMmnVa+5l7eLhvNq4LeIowTGcwBm4cAUNuIcmeECBwzO8whuS6AW9o4956woqZo7gD9DnD0lGjls=</latexit>

ds = 2

Significantly generalize the Gioev-
Klich-Widom scaling law

Partition-I respects all symmetry
Partition-II has fractal boundary

EE scaling behavior when DOS is finite (Super-area law wins!) arXiv: 2311.01199



partition-IIpartition-I

We claim that for any partition, EE 
scales as:

 is the Hausdorff dimension 
of boundary of A.

<latexit sha1_base64="rQsTWw7u9WjUEkr7CW4hTjZj1tI=">AAAB9HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68RjBLJAMoafTkzTpWeyuCYZhvsOLB0W8+jHe/Bs7yRw08UHB470qqup5sRQabfvbKqysrq1vFDdLW9s7u3vl/YOmjhLFeINFMlJtj2ouRcgbKFDydqw4DTzJW97oduq3xlxpEYUPOIm5G9BBKHzBKBrJ7ffSLvInTD0/y3rlil21ZyDLxMlJBXLUe+Wvbj9iScBDZJJq3XHsGN2UKhRM8qzUTTSPKRvRAe8YGtKAazedHZ2RE6P0iR8pUyGSmfp7IqWB1pPAM50BxaFe9Kbif14nQf/aTUUYJ8hDNl/kJ5JgRKYJkL5QnKGcGEKZEuZWwoZUUYYmp5IJwVl8eZk0z6rOZfXi/rxSu8njKMIRHMMpOHAFNbiDOjSAwSM8wyu8WWPrxXq3PuatBSufOYQ/sD5/AJB0kqI=</latexit>

dbf

generalize the area law of gapped 
ground states.

arXiv: 2311.01199EE scaling behavior when gap is present.
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Hyperbolic lattice

arXiv: 2408.01706
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Two ways of entanglement partitions (cuts)

(a1,2,3): step-by-step enlarge size

(b1,2,3): random choose (keep a 
minimal distance from boundary)

arXiv: 2408.01706
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Entanglement of gapless models with finite DOS (hyperbolic metals)
arXiv: 2408.01706

DOS: Haydock 
recursion method

Linear fit is best fit due 
to the coefficient of 
determination 

area law

Logarithmic 
divergence is 
suppressed by AdS 
geometry!
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Entanglement of gapped models (hyperbolic insulators) arXiv: 2408.01706

{4, 6}
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1. Analytic study (underlying mechanism?) 

2. How interaction affects EE?

https://arxiv.org/abs/2205.01654
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Thanks for your attentions
Cảm ơn


