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1 Arun Kumar Pati, Kratveer Singh and Manish Kumar 
Gupta

Monogamy of quantum privacy

2 Gilad Gour and Mark Wilde Entropy of a quantum channel
3 Eneet Kaur, Siddhartha Das, Mark Wilde and Andreas 

Winter
Extendibility limits the performance of quantum processors

4 Stefan Baeuml, Siddhartha Das and Mark Wilde Entanglement and secret-key-agreement capacities of bipartite 
quantum interactions and read-only memory devices

9 Nikolaos Kollas Optimization-free measures of quantum resources
11 Sristy Agrawal, Saronath Halder and Manik Banik Genuinely entangled subspace with all-encompassing free bipartite 

entanglement
13 Giacomo De Palma New lower bounds to the output entropy of multi-mode quantum 

Gaussian channels
14 Yuxiang Yang, Giulio Chiribella and Masahito Hayashi Attaining the ultimate precision limit in quantum state estimation
15 Youning Li, Shilin Huang, Dong Ruan and Bei Zeng Symmetric vs. bosonic extension for bipartite states
16 Daowen Qiu and Shenggen Zheng Optimal quantum algorithms for generalized Deutsch-Jozsa problem
18 Chunhao Wang and Leonard Wossnig A quantum algorithm for simulating non-sparse Hamiltonians
19 Alessandro Rudi, Leonard Wossnig, Carlo Ciliberto, 

Andrea Rocchetto, Massimiliano Pontil and Simone 
Severini

Approximating Hamiltonian dynamics with the Nystrom method

22 Tian Lan, Liang Kong and Xiao-Gang Wen Higher Dimensional Topological Order, Higher Category and A 
Classification in 3+1D

23 Akram Youssry, Christopher Ferrie and Marco 
Tomamichel

Efficient online quantum state estimation using a matrix-
exponentiated gradient method

26 Laszlo Gyongyosi A Universal Quantum Algorithm for Time Complexity Reduction of 
Quantum Computers

28 Benjamin Musto, David Reutter and Dominic Verdon Pseudo-telepathy and quantum symmetries of graphs
30 Thao P. Le Objectivity of Quantum Systems via (Strong) Quantum Darwinism
34 Ryuji Takagi, Bartosz Regula, Kaifeng Bu, Zi-Wen Liu 

and Gerardo Adesso
Operational advantage of quantum resources in subchannel 
discrimination

37 Yasuhiro Takahashi and Seiichiro Tani Power of Uninitialized Qubits in Shallow Quantum Circuits
40 Kabgyun Jeong and Hun Hee Lee On universal upper bounds for Gaussian information capacity
41 Rotem Arnon-Friedman, Jean-Daniel Bancal and Henry 

Yuen
Device-independent entanglement certification

42 Vedran Dunjko, Yimin Ge and Ignacio Cirac Computational speedups using small quantum devices
49 Kosuke Mitarai, Masahiro Kitagawa and Keisuke Fujii Quantum analog-digital conversion
51 Henrik Wilming and Jens Eisert Single-shot holographic compression from the area law
55 Chris Cade Post-selected classical query complexity
59 Stefan Baeuml, Koji Azuma, Go Kato and David 

Elkouss
Linear programs for entanglement and key distribution in the 
quantum internet

60 Steven Herbert On the depth overhead incurred when running quantum algorithms 
on near-term quantum computers with limited qubit connectivity

63 Antoine Neven, John Martin and Thierry Bastin Entanglement robustness against particle loss in multiqubit systems
64 Eric Anschuetz, Jonathan Olson, Alán Aspuru-Guzik 

and Yudong Cao
Variational Quantum Factoring

66 Tamara Kohler and Toby Cubitt Complete Toy Models of Holographic Duality
68 David Collins Qubit channel parameter estimation with very noisy initial states
69 Yuki Takeuchi, Atul Mantri, Tomoyuki Morimae, 

Akihiro Mizutani and Joseph Fitzsimons
Resource-efficient verification of quantum computing using Serfling's 
bound

70 Keisuke Fujii Quantum speedup in stoquastic adiabatic quantum computation
72 Anurag Anshu, Min-Hsiu Hsieh and Rahul Jain Noisy quantum state redistribution with promise and the Alpha-bit
73 Christopher Chubb, Masahito Hayashi, Kosuke Ito, 

Kamil Korzekwa, Wataru Kumagai and Marco 
Tomamichel

Resonances in finite resource interconversion

74 Alexander Müller-Hermes, Matthias Christandl and 
Michael Wolf

When Do Composed Maps Become Entanglement Breaking?
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75 Raban Iten, Tony Metger, Henrik Wilming, Lídia Del 
Rio and Renato Renner

Discovering physical concepts with neural networks

76 Jonas Helsen, Bas Dirkse, Xiao Xue, Lieven M.K. 
Vandersypen and Stephanie Wehner

New developments in the theory of randomized benchmarking

77 Ryuji Takagi and Quntao Zhuang Convex resource theory of non-Gaussianity
79 Michael Jarret, Stacey Jeffery, Shelby Kimmel and 

Alvaro Piedrafita
Quantum Algorithms for Connectivity and Related Problems

80 Alexander Poremba, Gorjan Alagic, Stacey Jeffery and 
Maris Ozols

On quantum chosen-ciphertext attacks and Learning with Errors

81 Muyuan Li, Michael Newman, Daniel Miller, Kenneth 
Brown and Yukai Wu

2-D Compass Codes

83 Xiaoyu Li, Qinsheng Zhu and Mingzheng Zhu Machine learning study of the relationship between the geometric 
and entropy discord

84 Tomáš Gonda Generic ways of quantifying resources
86 Ashutosh Singh Manipulation of entanglement sudden death in an all-optical 

experimental setup
91 Christopher Eltschka, Felix Huber, Otfried Gühne and 

Jens Siewert
Exponentially many entanglement and correlation constraints for 
multipartite quantum states

92 Qi Zhao, Yunchao Liu, Xiao Yuan, Eric Chitambar, 
Xiongfeng Ma and Andreas Winter

One-Shot Resource Theory of Quantum Coherence

93 Nengkun Yu, Li Zhou, Shenggang Ying and Mingsheng 
Ying

Quantum Earth mover’s distance, No-go Quantum Kantorovich-
Rubinstein theorem, and Quantum Marginal Problem

94 Anurag Anshu, Mario Berta, Kun Fang, Rahul Jain, 
Marco Tomamichel and Xin Wang

Smooth entropies for quantum channels and multipartite states

95 Xiaotong Ni Neural Network Decoders for Large-Distance 2D Toric Codes
97 Xin Tao, Sirui Lu, Ningping Cao, Galit Anikeeva, Dawei 

Lu, Jun Li, Guilu Long and Bei Zeng
Local-measurement-based quantum state tomography via neural 
networks

98 Yunlong Xiao, Yu Xiang, Qiongyi He and Barry Sanders Quasi-Fine-Grained Uncertainty Relations
99 Ravi Kunjwal Noise-robust contextuality: Two complementary frameworks

100 Minh Tran, Andrew Guo, Yuan Su, James Garrison, 
Zachary Eldredge, Michael Foss-Feig, Andrew Childs 
and Alexey Gorshkov

Locality and digital quantum simulation of power-law interactions

101 Quntao Zhuang, Thomas Schuster, Beni Yoshida and 
Norman Yao

Scrambling and complexity in phase space

102 Carolin Wille, Reinhold Egger, Jens Eisert and 
Alexander Altland

A mesoscopic platform for Hamiltonian perturbative gadgets

103 Johannes Bausch Perturbation Gadgets: Arbitrary Energy Scales from a Single Strong 
Interaction

105 Zhengfeng Ji, Debbie Leung and Thomas Vidick A three-player coherent state embezzlement game
107 Liangzhong Ruan, Moe Z. Win, Brian T. Kirby and 

Michael Brodsky
Efficient Entanglement Distillation for Quantum Channels with 
Polarization Mode Dispersion

111 Yassine Hamoudi and Frederic Magniez Quantum Chebyshev's Inequality and Applications
112 Bihalan Bhattacharya and Samyadeb Bhattacharya Convex geometry of Markovian Lindblad dynamics and witnessing 

non-Markovianity
114 Sevag Gharibian, Stephen Piddock and Justin Yirka Oracle complexity classes and local measurements on physical 

Hamiltonians
116 Vojtech Havlicek, Sergii Strelchuk and Kristan Temme Computation with Quantum Schur Circuits
119 Kohtaro Kato and Pieter Naaijkens An entropic invariant for 2D gapped quantum phases
120 Jiayu Zhang Delegating Quantum Computation Using Only Hash Functions
121 Eneet Kaur, Mark Wilde and Andreas Winter Fundamental limits on key rates in device-independent quantum key 

distribution
124 Dawei Ding, Hrant Gharibyan, Patrick Hayden and 

Michael Walter
A Quantum Multiparty Packing Lemma and the Relay Channel

125 Sevag Gharibian, Miklos Santha, Jamie Sikora, Aarthi 
Sundaram and Justin Yirka

Quantum generalizations of the polynomial hierarchy with 
applications to QMA(2)
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126 Dripto Debroy, Muyuan Li, Michael Newman and 
Kenneth Brown

Stabilizer Slicing: Coherent Error Cancellations in LDPC Codes

128 Troy Lee, Maharshi Ray and Miklos Santha Strategies for quantum races
129 Kosuke Fukui, Akihisa Tomita and Atsushi Okamoto Tracking Quantum Error Correction
130 Cihan Okay, Emily Tyhurst and Robert Raussendorf The cohomological and the resource-theoretic perspective on 

quantum contextuality: common ground through the contextual 
fraction

132 Yoshifumi Nakata, Eyuri Wakakuwa and Masato 
Koashi

Transmitting quantum information by symmetry-preserving unitary 
coding

139 Zizhu Wang and Miguel Navascues Two Dimensional Translation-Invariant Probability Distributions: 
Characterizations, Approximations and No-Go Theorems

141 Earl Campbell, Ankur Khurana and Ashley Montanaro Applying quantum algorithms to constraint satisfaction problems
142 Christophe Vuillot, Hamed Asasi, Yang Wang, Leonid 

P. Pryadko and Barbara M. Terhal
Quantum Error Correction with the Toric-GKP Code

143 Shantanav Chakraborty, András Gilyén and Stacey 
Jeffery

The power of block-encoded matrix powers: improved regression 
techniques via faster Hamiltonian simulation

147 Mithuna Yoganathan, Richard Jozsa and Sergii 
Strelchuk

Quantum advantage of unitary Clifford circuits with magic state 
inputs

148 Alex Bredariol Grilo Relativistic (or 2-provers 1-round) verifiable delegation of quantum 
computation

150 Yanbao Zhang, Honghao Fu and Emanuel Knill Certifying Randomness by Quantum Probability Estimation
152 Eyal Bairey, Itai Arad and Netanel Lindner Learning a local Hamiltonian from local measurements
155 Felix Huber and Markus Grassl Codes of Maximal Distance and Highly Entangled Subspaces
160 Xiuhao Deng, Ed Barnes and Sophia Economou Fast and high fidelity quantum gates for qubits with strong crosstalk
161 Mirko Amico, Oleg L. Berman and Roman Ya. 

Kezerashvili
Quantum entanglement dynamics due to dynamical Lamb effect

162 Nuriya Nurgalieva and Lídia Del Rio Inadequacy of multi-agent logic in quantum settings
163 Michael Jarret Hamiltonian Surgery: Cheeger inequalities for Hamiltonians
166 Tian Zhang, Vlatko Vedral and Oscar Dahlsten Spacetime formulation for time crystals and continuous variables
167 Shantanav Chakraborty, Leonardo Novo and Jérémie 

Roland
Finding a marked node on any graph by continuous time quantum 
walk

168 Dominik Hangleiter, Martin Kliesch, Jens Eisert and 
Christian Gogolin

Sample complexity of device-independently certified "quantum 
supremacy"

172 Trung Can, Narayanan Rengaswamy, Robert 
Calderbank and Henry Pfister

Kerdock Codes Determine Unitary 2-Designs

174 Michal Sedlak, Alessandro Bisio and Mario Ziman Optimal probabilistic storage and retrieval of unitary channels
176 James Watson and Toby Cubitt NEXP-Completeness of the Classical Ground State Energy Density 

Problem
179 Daniel Nagaj, Dominik Hangleiter, Jens Eisert and 

Martin Schwarz
Pinned QMA: the power of fixing a few qubits in proofs

181 Paul Boes, Henrik Wilming, Rodrigo Gallego and Jens 
Eisert

Catalytic Quantum Randomness

182 Paul Boes, Jens Eisert, Rodrigo Gallego, Markus 
Mueller and Henrik Wilming

Von Neumann entropy from unitarity

185 Andrew Childs, Aaron Ostrander and Yuan Su Faster quantum simulation by randomization
186 Adam Bene Watts, Aram Harrow, Gurtej Kanwar and 

Anand Natarajan
Algorithms, Bounds, and Strategies for Entangled XOR Games

187 Kuntal Halder Digital Quantum Simulation of Laser-Pulse Induced Tunneling 
Mechanism in Chemical Isomerization Reaction

191 Lukasz Cincio, Yigit Subasi, Andrew Sornborger and 
Patrick Coles

Learning the quantum algorithm for state overlap

193 Simon Apers and Alain Sarlette Quantum Fast-Forwarding: Markov Chains and Local Graph Clustering
194 Stefano Pirandola, Riccardo Laurenza and Cosmo Lupo Fundamental limits to quantum channel discrimination
195 Christophe Vuillot, Lingling Lao, Ben Criger, Carmen G. 

Almudever, Koen Bertels and Barbara M. Terhal
Code Deformation and Lattice Surgery Are Gauge Fixing
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197 Andrea Olivo and Frédéric Grosshans Investigating the optimality of ancilla-assisted linear optical Bell 
measurements

204 Pawel Caban and Jakub Rembielinski Relativistic chiral qubits, their time evolution and correlations
206 Andras Pal Gilyen, Srinivasan Arunachalam, Arjan 

Cornelissen and Nathan Wiebe
Optimizing quantum optimization algorithms via faster quantum 
gradient computation

207 Michael Jarret, Brad Lackey, Aike Liu and Kianna Wan Quantum adiabatic optimization without heuristics
209 Oscar Higgott, Daochen Wang and Steve Brierley Variational Quantum Computation of Excited States
210 Guanyu Zhu, Ali Lavasani and Maissam Barkeshli Universal logical gate sets with constant time overhead for 

topological codes
211 Antoine Grospellier and Anirudh Krishna Numerical study of hypergraph product codes
212 Robert Raussendorf, Cihan Okay, Dongsheng Wang, 

David Stephen and Hendrik Poulsen-Nautrup
A computationally universal phase of quantum matter

216 Eyuri Wakakuwa and Yoshifumi Nakata One-Shot Randomized and Nonrandomized Partial Decoupling
220 Rafael Alexander, Glen Evenbly and Israel Klich Exact holographic tensor networks for the Motzkin spin chain
222 Bradley Pearlman and Graeme Smith Quantum Channel Complexity
225 Zahra Raissi, Christian Gogolin, Adam Teixido, Arnau 

Riera and Antonio Acin
Constructing k-uniform states of non-minimal support and study the 
graph state representation

226 Weilei Zeng and Leonid Pryadko Higher-dimensional quantum hypergraph-product codes
227 Noah Shutty, Mary Wootters and Patrick Hayden Noise Thresholds for Amplification: Quantum Foundations From 

Classical Fault-Tolerant Computation
228 Anne Broadbent, Sevag Gharibian and Hong-Sheng 

Zhou
Towards Quantum One-Time Memories from Stateless Hardware

229 Carlo Maria Scandolo, Roberto Salazar, Jarosław K. 
Korbicz and Paweł Horodecki

Is it possible to be objective in every physical theory?

231 Daochen Wang, Oscar Higgott and Stephen Brierley A Generalised Variational Quantum Eigensolver
235 Xavier Bonnetain and Maria Naya-Plasencia Efficient Hidden Shift Algorithms
238 Theodore Yoder Good quantum subsystem codes in 2-dimensions
239 Zahra Baghali Khanian, Manabendra Nath Bera, Arnau 

Riera, Maciej Lewenstein and Andreas Winter
Resource theory of heat and work and everything else

241 Zhikuan Zhao, Alejandro Pozas-Kerstjens, Patrick 
Rebentrost and Peter Wittek

Bayesian Deep Learning on a Quantum Computer

242 Yi Jiang, Ilya Dumer, Alexey A. Kovalev and Leonid 
Pryadko

On thermodynamical properties of Ising models related to ML 
decoding of finite-rate quantum LDPC codes

243 Nam Nguyen, Elizabeth Behrman, Mohamed 
Moustafa and James Steck

Benchmarking neural networks for quantum computation

246 Carlos Gonzalez-Guillen and Toby Cubitt History-state Hamiltonians are critical
247 Patrick J. Coles, Vishal Katariya, Seth Lloyd, Iman 

Marvian and Mark M. Wilde
Entropic Energy-Time Uncertainty Relation

249 Claude Crépeau The RGB No-Signalling Game.
253 Dominic Williamson and Trithep Devakul Universal quantum computation using fractal symmetry-protected 

cluster phases
254 Sisi Zhou, Chang-Ling Zou and Liang Jiang Saturating the quantum Cramér-Rao bound using LOCC
255 Tassius Temistocles, Rafael Rabelo and Marcelo Terra 

Cunha
Measurement compatibility in Bell nonlocality tests

256 Dominic Williamson, Arpit Dua, Trithep Devakul, Yizhi 
You and Meng Cheng

Spurious topological entanglement entropy and subsystem 
symmetry-protected phases

258 Albert Schmitz The Gauge Structure of Stabilizer Codes
259 Sonika Johri, Norbert Linke, Caroline Figgatt, Kevin 

Landsman, Anne Matsuura, Chris Monroe, Damian 
Steiger and Matthias Troyer

Entanglement spectroscopy on a quantum computer: Theory and 
Experiment

260 Philippe Faist, Sepehr Nezami, Victor V. Albert, Grant 
Salton, Fernando Pastawski, Patrick Hayden and John 
Preskill

Continuous symmetries and approximate quantum error correction

261 Jamie Sikora and John Selby Cryptography in Generalized Probabilistic Theories
262 Robert Harris, Nathan McMahon, Gavin Brennen and 

Thomas Stace
Calderbank-Shor-Steane Holographic Quantum Error Correcting 
Codes
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263 Lior Eldar and Saeed Mehraban Approximating the Permanent of a Random Matrix with Vanishing 
Mean

264 Barbara Amaral Resource Theory of Contextuality
265 Christopher Chubb and Steve Flammia Statistical mechanical models for quantum codes with correlated 

noise
266 Andy C. Y. Li, Alexandru Macridin and Panagiotis 

Spentzouris
Variational quantum simulator of interacting bosons

268 Yuxuan Du, Min-Hsiu Hsieh, Tongliang Liu and 
Dacheng Tao

Proposal to Solve Industrial Machine Learning Problems with Near-
Term Quantum Devices

269 Aram Harrow, Linghang Kong, Zi-Wen Liu, Saeed 
Mehraban and Peter Shor

A Separation of Out-of-time-ordered Correlator and Entanglement

271 Gorjan Alagic, Christian Majenz and Tommaso 
Gagliardoni

Unforgeable authentication and signing of quantum states

272 Murphy Yuezhen Niu, Lior Horesh and Isaac Chuang Quantum Control in the Eye of Artificial Neural Networks
274 Ryan LaRose, Arkin Tikku, Etude O'Neel-Judy, Lukasz 

Cincio and Patrick Coles
Variational Quantum State Diagonalization

275 Andrew Childs and Jin-Peng Liu Quantum spectral methods for differential equations
277 Sumeet Khatri, Ryan LaRose, Alexander Poremba, 

Lukasz Cincio, Andrew Sornborger and Patrick Coles
Quantum-assisted quantum compiling

278 Kanav Setia, Sergey Bravyi, Antonio Mezzacapo and 
James Whitfield

Generalized superfast algorithm for fermionic quantum simulation

279 Gorjan Alagic, Christian Majenz, Alexander Russell and 
Fang Song

Unpredictability of classical functions against quantum queries

280 Behrooz Sepehry, Ehsan Iranmanesh, Michael P. 
Friedlander and Pooya Ronagh

Smooth Structured Prediction Using Quantum and Classical Gibbs 
Samplers

282 Geoffrey Penington and Patrick Hayden Learning the alpha-bits of black holes
284 Paul Webster and Stephen Bartlett Logic gates by braiding defects in topological stabiliser codes cannot 

be universal
286 Anne Broadbent and Supartha Podder Uncloneable Proofs for QMA

293 Yigit Subasi, Lukasz Cincio and Patrick Coles Entanglement spectroscopy with a depth-two quantum circuit
294 Sam Roberts and Stephen Bartlett Symmetry-protected self-correcting quantum memories
397 Sirui Lu, Xun Gao and Luming Duan Efficient Representation of Topologically Ordered States with 

Restricted Boltzmann Machines
446 Vladislav Khalus, Edgard Munoz-Coreas and Himanshu 

Thapliyal
T-count Optimized Quantum Circuit for Logarithmic Addition


