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About QIP

The international conference on Quantum Information Processing (QIP) is the premier annual meeting
for quantum information research. Since the first meeting in Aarhus (Denmark) in 1998, the conference
has featured breakthroughs by leaders in the disciplines of computing, cryptography, information
theory, mathematics, and physics. The scientific objective of the series is to gather the theoretical
quantum information community to present and discuss the latest groundbreaking work in the field.

Welcome word from the chairs

QIP is the annual High Mass of quantum computation, and we are thrilled to host it this year in the
medieval city of Ghent. Belgium has a long tradition in organizing illustrious conferences in the quan-
tum sciences, starting with the Solvay conferences in 1911, and we are convinced that you, as dis-
finguished speakers and participants, will make for an equally memorable conference this year.

The quantum information sciences have evolved enormously during the last three decades, and its
tentacles have now penetrated not just the field of computer science but also large areas of the-
oretical and experimental physics and of the data sciences. A main reason for this success can largely
be attributed to the fact that the theory of quantum information provides a powerful new language
for describing correlations. Its vocabulary consists of qubits and entanglement; its grammar is pro-
vided by quantum circuits, quantum complexity classes and quantum error correcting codes; and
we are all gathered here to develop the semantics. The long-term viability of our field critically de-
pends on our ability to reach out to different communities, and this mission is clearly mirrored in the
programme of QIP.

The core activity of QIP is of course presenting the latest and greatest results in the field of quantum
computation. Who could have predicted that 700 people would show up for a tutorial on quantum
simulation? Who knew that so many new quantum algorithms would have been discovered during
the last year that we had to schedule 7 sessions about it? Who could skip the plenary talk on the
minimal canonical form of a tensor network? The diversity and breadth of the talks is mind-boggling,
and we encourage all participants to take full advantage of the distinct company of so many ac-
complished researchers to inferact as much as possible. QIP has a fradition of showcasing how open
and welcoming our community is, and we are confident that everybody will embrace these core
principles during the conference in Ghent and be respectful to all participants.

We wish all of you an extremely interesting and productive week at QIP2023, and hope that you will
find some fime to visit some of the cultural monuments such as the Sacred Lamb of Van Eyck in the
Saint Bavo's cathedral. Special thanks go to the whole Ghent crew to make this event happen, and
especially fo Inge Van der Vennet for organizing the finances and logistics, to Céline for designing the
QIPlogo, to Chanel for help with designs and layouts, and to all of you for making this an unforgettable
week. Het ga jullie goed!
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Ghent, February 2023



Code of conduct

The open exchange of ideas and the freedom of thought and expression are central o the aims and
goals of QIP; these require an environment that fosters dignity, understanding, and mutual respect,
and that embraces diversity. The organizers of QIP 2023 are committed to an inclusive conference ex-
perience, respectful of all participants and free of discrimination, harassment, bullying, or retaliation.
All attendees, speakers, sponsors, and volunteers at QIP 2023 are expected to read and agree with
the following code of conduct. It applies to all event venues as well as event-related social activities.
We expect all participants in QIP 2023 activities to:

e Exercise respect in your speech and actions.
Refrain from demeaning, discriminatory, or harassing behavior and speech.
Abstain from making use of sexual & sexualized imagery in talks and posters.

Be mindful of your surroundings and your fellow participants: for example, other people may
hear inappropriate comments even if they are not your intfended audience.

Alert community leaders and get involved (if safe and possible) when you notice a dangerous
situation, someone in distress, or violations of this policy, even if they seem inconsequential.

Participants asked to stop any harassing behavior are expected to comply immediately. If a par-
ficipant engages in unacceptable behavior, the event organizers retain the right to take any actions
to keep the conference a welcoming environment for all participants. This includes warning the of-
fender or expulsion from the conference.

Contact points

Emergency services (police, ambulance)

In Belgium, emergency services can be contacted af:

Phone 112 (In case of emergency)

Violations of code of conduct

The Ghent University service Trustpunt can provide support to any attendees in need. This service is
confidential. To make an appointment, their contact details are:

Website https://www.ugent.be/student/en/study-support/trustpunt
Email frustpunt@ugent.be
Phone +32 9 264 82 82, only available 9am to noon

You can also contact the local organizers at:

Phone +32 471 99 44 93

In case of danger or crisis, you can contact the permanence center of UGent 24/7:

Phone +32 9 264 88 88

For support outside of the UGent context, you can contact the Community Help Service. This service
is confidential. The contact details are:

Website https://www.chsbelgium.org/
Phone +32 2648 40 14


https://www.ugent.be/student/en/study-support/trustpunt
https://www.ugent.be/student/en/study-support/trustpunt
https://www.chsbelgium.org/
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Local information

Transport options

Ghent is well served by public transport, and is an easy train ride from Brussels airport, or a coach
from Brussels South Charleroi airport.

Once you reach Gent-Sint-Pieters, the main station of Ghent, it's an easy walk or fram ride (number
1, towards Evergem) to the city center at the Korenmarkt. Tram tickets can be purchased from a
machine on the platform.

We discourage driving: the centfral area of Ghent is a low emission zone, and cars must be registered
to enter.

Once in the city center all conference venues are within easy walking distance.

Visiting Ghent in a nutshell

A wealth of information on things to do and places to visit during your stay in Ghent can be found at
visit.gent.be.

Basic necessities

For basic shopping and supplies during the conference you can go to a convenient branch of any of
the local supermarket chains:

° Okoy

e Albert Heijn

e Carrefour

e Delhaize

These can be found within walking distance of the conference venues and your local accommodation.

Sights and tourist attractions

The historic city center of Ghent offers a wide variety of sights to see. A small selection of the essentials:

e The Korenmarkt, St Michael's Bridge, and the Graslei and Korenlei

e The 'three towers of Ghent': St Nicholas' Church, the Belfry and St Bavo's Cathedral
e The Adoration of the Mystic Lamb, painted in 1432 by the Van Eyck brothers

The Castle of the Counts

The Vrijdagmarkt

e Ghent's museums: MSK, SMAK, STAM, ...

Local bars and restaurants

Besides history and culture, Ghent boasts a large number of bars and restaurants where you can enjoy
both local and not-so-local specialties. Be sure to try out some Belgian beers, help yourself to a portion
of fries with accompanying snacks at a local ‘frituur’, and try our traditional stew at any restaurant
that serves ‘stoverij’. For a dining or drinking experience in the beautiful setting that is the Ghent city
center, you can visit one of the many places near the Korenmarkt, the Vrijdagmarkt or Patershol.

Some suggested restaurants:

e Any fry shop of your choosing

Patrick Foleys (burgers)

le B ’
« Frituur Bij Filip Uncle Babe's (burgers)

 Stefano’s place Yalo (seasonal kitchen)

Aba-jour (Belgian kitchen)


https://visit.gent.be/en/good-know/practical-information/how-reach-ghent/ghent-plane
https://visit.gent.be/en/see-do/flibco
https://visit.gent.be/en/good-know/practical-information/getting-around/public-transport-ghent
https://visit.gent.be/en/good-know/practical-information/getting-around/public-transport-ghent
https://visit.gent.be/en/low-emission-zone-ghent
https://visit.gent.be/en/low-emission-zone-ghent
https://www.google.com/maps/d/u/2/edit?mid=1aIHdgjHdY3jezVBkbjJav8xSV-kHm60
https://visit.gent.be/en
https://visit.gent.be/en/see-do
https://visit.gent.be/en/see-do/korenmarkt
https://visit.gent.be/en/see-do/st-michaels-bridge-romantic-ghent
https://visit.gent.be/en/see-do/history-graslei-and-korenlei
https://visit.gent.be/en/see-do/st-nicholas-church
https://visit.gent.be/en/see-do/ghent-belfry-world-heritage
https://visit.gent.be/en/see-do/st-bavos-cathedral-majestic-tower
https://visit.gent.be/en/see-do/ghent-altarpiece-supreme-divine-art
https://visit.gent.be/en/see-do/castle-counts
https://visit.gent.be/en/see-do/royal-welcome-vrijdagmarkt
https://visit.gent.be/en/ghent-museums
https://visit.gent.be/en/see-do/museum-fine-arts-ghent
https://visit.gent.be/en/see-do/smak-contemporary-art-ghent
https://visit.gent.be/en/see-do/stam-ghent-city-museum
https://goo.gl/maps/KwFrFQBgR12774Gw7
https://goo.gl/maps/aqMgzsYsY1qDiMjU6
https://goo.gl/maps/aqMgzsYsY1qDiMjU6
https://goo.gl/maps/XRkTGZwiVVwSMuAy7
https://goo.gl/maps/7d8JohAzDGveT9657
https://goo.gl/maps/C3FPbRuDoWa9ET8PA
https://goo.gl/maps/yUBgBuM2HHL7Djav7
https://goo.gl/maps/zcNUs3SEhSJgYKXB8
https://goo.gl/maps/aTHKLeEyJC3dFrkVA

Multatuli (Belgian kitchen)
Pakhuis (Belgian kitchen)

Eethuis De Fobie (Belgian kitchen)
Tapasbar La Malcontenta (tapas)
Miss Yu (Asian)

Suggested bars:

Favorites of the group:

Trollekelder
Barazza café
Cafe venTura
Dulle Griet

't Dreupelkot

Close to UFO:

Vooruit Café
The Upside-down World
Marimain

More for the beer lovers:

Brouwbar
Jan Van Gent

With music:

Hot Club Gent (jazz)
Missy Sippy (blues and roots)

Cocktails:

Jiggers
The Drifter

Coffee:

OR Coffee

Full Circle

Peaberry Coffeebar
Cafe Labath

Bar Bidon

Umamido Ghent (Asian)

De Kastart (pasta)

Firenze (ltalian)

Greenway Ghent (vegetarian)
De Walrus (vegetarian)

Het Waterhuis aan de Bierkant

Cafe Den Turk (the oldest bar in Ghent)

Het Spijker
ONA winebar

Trappistenhuis
De Ploeg
Café Backdoor

Ghent Gruut Brewery
Dok Brewing Company

Misterioso (jozz)
Minor Swing (jozz)

Uncle Babe’s
Pole Pole Café

Take Five
Mokabon
Het Moment
Take Five
Koffeine


https://goo.gl/maps/Ew3QD2TnJn7HCNVq5
https://goo.gl/maps/jzSTN4RU46YQdvcL9
https://goo.gl/maps/kkem4RUvWkmUsUqK7
https://goo.gl/maps/5GoqSW8yaXVcYxyH7
https://goo.gl/maps/2ftuEqEj5Hoa4Cpt6
https://goo.gl/maps/jMaMWBjTfDaVLvCVA
https://goo.gl/maps/TMVTUkYirTD5fLf96
https://goo.gl/maps/7oevY2TzeAZpEDrQ7
https://goo.gl/maps/C3fvkChpH6xB5JDW6
https://goo.gl/maps/tGih3tNRqB7wLxT48
https://goo.gl/maps/wyQXH4p1ecb7Mh7p6
https://goo.gl/maps/pyizEZ1F3bNb5nsv7
https://goo.gl/maps/mVRHrJsPDueCKCWj6
https://goo.gl/maps/NY1wNWtSqoaasCCn8
https://goo.gl/maps/yvx86KQoJkb6FDak6
https://goo.gl/maps/fPMduT51YrX2zjE89
https://goo.gl/maps/BPi6ZoCTGqfx2FPp9
https://goo.gl/maps/mLnAViB3YePggvDD9
https://goo.gl/maps/vMq2sFmv8VhCtQpt5
https://goo.gl/maps/u6MJepfe3GN8M7Wz9
https://goo.gl/maps/saK17EYPvTEuos149
https://goo.gl/maps/x2nqwdbZtSTkcyz27
https://goo.gl/maps/YoG8jnwUPbd2Qvyv9
https://goo.gl/maps/G4EPpZim69qN6jui8
https://goo.gl/maps/QgiMhSn3jik5yQZp8
https://goo.gl/maps/WQUjxN8F8htgN8Er9
https://goo.gl/maps/6LhwEjjVYDN6fVhp6
https://goo.gl/maps/xiW74uCtAvF6exFn7
https://goo.gl/maps/FJWJPiSGGiAezrN96
https://goo.gl/maps/6Da1Kj9ft8n2Fp8F7
https://goo.gl/maps/yiicxyTxveHakN7o9
https://goo.gl/maps/sMDSSiaj9MxG2qtv5
https://goo.gl/maps/bxy3rxnQ8CX4kBZw7
https://goo.gl/maps/pP371iyHgUZ5979U6
https://goo.gl/maps/z73xeKmLWX6BTHpB6
https://goo.gl/maps/yUBgBuM2HHL7Djav7
https://goo.gl/maps/Vpft8yDMfqYQvr7RA
https://goo.gl/maps/4JaQhUPbT7Qzd8va9
https://goo.gl/maps/WffHv3UBqquBSK597
https://goo.gl/maps/nSAnuVNx1Bxxi1zh6
https://goo.gl/maps/4f8RZLvykcKSPwtFA
https://goo.gl/maps/dQY1KVcY1uyPWGG2A
https://goo.gl/maps/TMDbEYJZ6iT8N4S7A
https://goo.gl/maps/yMcMTBB9jRZCaEeP6
https://goo.gl/maps/pLZN3QKM6qe8DjE7A
https://goo.gl/maps/XSpi9jN91zABeEKJ6
https://goo.gl/maps/xySG67PQKDtyH7Fm7

Conference venues & Schedule

Venues

QIP 2023 will take place between three main venues:

e UGent campus UFO & De Brug
Sint-Pietersnieuwstraat 33, 2000 Gent
e UGent campus Blandijn
Blandijnberg, 2000 Gent
e Oude Vismijn
Sint Veerleplein 5, 9000 Gent

Session type Venue
Registration UFO
Tutorials UFO
Invited plenary talks UFO
Plenary talks UFO
Short plenary talks UFO
Poster sessions UFO
Business meeting UFO
Industry session UFO
Parallel sessions Blandijn
A Auditorium 5
B Auditorium 2
C Auditorium 3
Conference dinner Vismijn
Rump session Vismijn
Lunch De Brug

Parallel sessions will take place in the following rooms:

e All A sessions: Blandijn auditorium 5
e All B sessions: Blandijn auditorium 2
e All C sessions: Blandijn auditorium 3



Maps

Overview

An interactive map can be found here.
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https://www.google.com/maps/d/u/2/edit?mid=1aIHdgjHdY3jezVBkbjJav8xSV-kHm60

Scientific venues
All plenary talks, poster sessions, and the industry and business sessions will take place in the UFO cam-

pus of Ghent University (Sint-Pietersnieuwstraat 33, 9000 Gent). Parallel sessions will be held just down
the road in the Blandijn building (Blandijnberg, 2000 Gent).
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Conference dinner and rump session: Oude Vismijn
The dinner and rump session will be held in the Oude Vismijn in the center of Ghent.

Address: Sint Veerleplein 5, 2000 Gent

The Vismijn is located near the Gravensteen, the castle of the Counts of Flanders.
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Timetable

Pre-recorded talks
A small number of authors were unable to attend. Their talks can be found on our YouTube channel,

and will not be presented during the conference.
e Collusion Resistant Copy-Protection for Watermarkable Functionalities
Jiahui Liu, Qipeng Liu, Luowen Qian and Mark Zhandry
e Depth-Bounded Quantum Cryptography with Applications fo One-Time Memory and More

Qipeng Liu

11


https://youtu.be/T5r9do8WWDM
https://youtu.be/lmaCRaza5NI
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Tutorials

8:30 am

9:00 am

9:30 am

10:00 am

10:30 am

11:00 am

11:30 am

12:00 pm

12:30 pm

1:00 pm

1:30 pm

2:00 pm

2:30 pm

3:00 pm

3:30 pm

4:00 pm

4:30 pm

5:00 pm

Saturday 4 February

Registration

Tutorial TA: Quantum supremacy

Bill Fefferman

Sunday 5 February

Registration

Tutorial 3A: Fault tolerance

Barbara Terhal

Break

Break

Tutorial 1B: Quantum supremacy

Bill Fefferman

Tutorial 3B: Fault tolerance

Barbara Terhal

Break

Break

Tutorial 2A: Quantum simulation

Ignacio Cirac

Tutorial 4A: Quantum architecture

Fred Chong and Jonathan Baker

Break

Break

Tutorial 2B: Quantum simulation

Ignacio Cirac

Tutorial 4B: Quantum architecture

Fred Chong and Jonathan Baker
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Afternoons/Parallel sessions

1:30-3:00
1:30 pm

2:00 pm

2:30 pm

3:00 pm

3:30-5:30
3:30 pm

4:00 pm

4:30 pm

5:00 pm

5:30 pm

7:00-9:30
pm

Parallel 1A (ALGORITHMS) Blandijn Aud 5

Monday 6 February
Parallel 1B (COMPLEXITY) Blandijn Aud 2

Parallel 1C (MANY-BODY SYSTEMS) Blandijn Aud 3

Limitations of VQAs: a

opfimal

Daniel Stilck Franga, Cambyse Rouze, Giacomo De Palma
and Milad Marvian

Noisy Decoding by Shallow Circuits with Parities: Classical
and Quantum

Jop Briét, Harry Buhrman, Davi Castro-Silva and Niels
Neumann

Lower Bounding Ground State Energies of Local Hamiltonians
-- Tractable Relaxations of Many-Body problems Through the
Renormalization Group

llya Kull, Norbert Schuch, Ben Dive and Miguel Navascues

AC Theory for O for with
Quantum Eigensolvers stateQIP = statePSPACE random quantum circuits
Xuchen You, Shouvanik Chakrabarti, Boyang Chen and Tony Metger and Henry Yuen Markus Heinrich, Martin Kliesch and Ingo Roth
Xiaodi Wu
Solving c Y P e The Complexity of NISQ
- and Ashley Sitan Chen, Jordan Cotler, Hsin-Yuan Huang and Jerry Li

Parallel 2A (ALGORITHMS) Blandijn Aud 5

Parallel 2B (CRYPTOGRAPHY) Blandijn Aud 2

Parallel 2C (LEARNING AND OTHER TOPICS) Blandijn Aud 3

using stat

Joran van Apeldoom, Arjan Cornelissen, Andras Gilyen and
Giacomo Nannicini

Another Round of Breaking and Making Quantum Money:
How to Not Build It from Lattices, and More

Jiahvi Liv, Hart Montgomery, and Mark Zhandry

Tight Bounds for Quantum State Certification with Incoherent
Measurements
Sitan Chen, Brice Huang, Jerry Li and Allen Liv

merged with
Tight Bounds for State Tomography with Incoherent

Measurements
Sitan Chen, Brice Huang, Jerry Li, Allen Liv and Mark Sellke

A Complete Hierarchy of Linear Systems for Certifying
of Sub

Advice in the Quantum Random Oracle Model

Nathaniel Johnston, Benjamin Lovitz and Aravindan

Qipeng Liv

Quantum Talagrand, KKL and Friedgut's theorems and the
learnability of quantum observables

Cambyse Rouzé, Melchior Wirth and Haonan Zhang

Vijayaraghavan
C L ing to predict Y
Stacey Jeffery Hsin-Yuan Huang, Sitan Chen and John Preskill

Quantum Worst-Case to Average-Case Reductions for All
Linear Problems

Vahid Asadi, Alexander Golovnev, Tom Gur, Igor Shinkar and
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Learning beyond Cliffords: circuits and states

Srinivasan Arunachalam, Sergey Bravyi, Hao-Chung Cheng,
Arkopal Dutt, Ching-Yi Lai and Ted Yoder




1:30-3:00
1:30 pm

2:00 pm

2:30 pm

3:00 pm

3:30-5:30
3:30 pm|

4:00 pm

4:30 pm|

5:00 pm

5:30 pm

7:00-9:30
pm

Tuesday 7 February

Parallel 3A (ALGORITHMS) Blandijn Aud § Parallel 3B (ERROR CORRECTION) Blandijn Aud 2 Parallel 3C (INFORMATION THEORY) Blandijn Aud 3
Joint State-Channel Decoupling and One-Shot Quantum
Coding Theorem
Mind the gap: Achieving a super-Grover q peedup tighter bounds on error mitigation: hardness at Hao-Chung Cheng, Frédéric Dupuis and Li Gao
by jumping to the end log log (n) depth
merged with
Alexander Dalzell, Nicola Pancotti, Earl Campbell and Yihui Quek, Daniel Stilck Franca, Sumeet Khatri, Johannes
Fernando Brandao Jakob Meyer and Jens Eisert Optimal Second-Order Rates for Quantum Information
Decoupling and Privacy Amplification
Yu-Chen Shen, Li Gao and Hao-Chung Cheng
- . Pauli topological codes from Abelian anyon theories Exact solution for the quantum and private capacities of
Quantum speedups for solving linear regression problems
bosonic dephasing channels
Tyler Ellison, Yu-An Chen, Arpit Dua, Wilbur Shirley, Nathanan
penSyichianaieicrdich ShupStolshad) Tantivasadakarn and Dominic Williamson Ludovico Lami and Mark Wilde
N On lised Stein’s and the ility
Long-range data in a fault: bus b
Testing and Learning Quantum Juntas Nearly Optimally architecture of quantum resources
Thomas Chen, Shivam Nadimpalli and Henry Yuen 5 N Mario Berta, Fernando Brandao, Gilad Gour, Ludovico Lami,
Shin Ho Choe and Robert Koenig
Martin Plenio, Bartosz Regula and Marco Tomamichel
Coffee (Blandijn)
Parallel 4A (ALGORITHMS) Blandijn Aud 5§ Parallel 4B (CRYPTOGRAPHY) Blandijn Aud 2 Parallel 4C (FOUNDATIONS) Blandijn Aud 3

circuit via SDP

Eunou Lee

merged with

Cryptography with Certified Deletion
James Bartusek and Dakshita Khurana

merged with

rks self-test all states

Ivan Supic, Joseph Bowles, Marc-Olivier Renou, Matty Hoban

An Improved Approximation Algorithm for Quantum Max-Cut Eind Delega!lon i Cerﬁﬁed. S and Antenio Acin
Robbie Kin James Bartusek, Sanjam Garg, Dakshita Khurana and
g Bhaskar Roberts
Unique (‘;un:es I:urdness of Quantum I'\A?x-Cui,“c:nd a A @ and si without One-Way . | frade-off " Y Y, ility
j t lued Borell's .
Functions and q; forq p!

Yeongwoo Hwang, Joe Neeman, Ojas Parekh, Kevin
Thompson and John Wright

Tomoyuki Morimae and Takashi Y

y Tajima, Ryuji Takagi, Yui Kuramochi and Keiji Saito

for F

Kianna Wan, William J. Huggins, Joonho Lee and Ryan
Babbush

Quantum Cryptography in Algorithmica

William Kretschmer, Luowen Qian, Makrand Sinha and
Avishay Tal

Why h the

do not captu
quantum theory

Lorenzo Catani, Matthew Leifer, David Schmid and Robert
Spekkens

Classical shadows of fermions with particle number symmetry

Guang Hao Low

On the Feasibility of Unclonable Encryption, and More

Prabhanjan Ananth, Fatih Kaleoglu, Xingjian Li, Qipeng Liu
and Mark Zhandry

with

qubit

Martin Johannes Renner, Armin Tavakoli and Marco Tilio
Quintino
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Wednesday 8 February

1:30-3:00 Parallel 5A (ALGORITHMS) Blandijn Aud § Parallel 5B (COMPLEXITY) Blandijn Aud 2 Parallel 5C (INFORMATION THEORY) Blandijn Aud 3

1:30 pm
Improved Hardness Results for the Guided Local Hamiltonian o ity of L
A Subli Time Q A for App! Problem o " states
Partition Functions
Chris Cade, Marten Folkertsma, Sevag Gharibian, Ryu 4 “ P .
Arjan Cornelissen and Yassine Hamoudi Hayakawa, Francois Le Gall, Tomoyuki Morimae and Jordi (S Bmil, CHbe A:::::;zllan jescnviondizbiicn
Weggemans
2:00 pm
Q A for Log-C . N
c Bounded .
and Esfi . ina C. in Block-multilinear Forms Testing without N

Andrew M. Childs, Tongyang Li, Jin-Peng Liu, Chunhao Wang
and Ruizhe Zhang

and Classical Simulation of Quantum Algorithms

Nikhil Bansal, Makrand Sinha and Ronald de Wolf

Ludovico Lami and Martin Plenio

2:30 pm

d O <

ps for Z S

P Games via
Dynamic Gibbs Sampling

Adam Bouland, Yosheb Getachew, Yujia Jin, Aaron Sidford
and Kevin Tian

[Adam Bouland, Bill Fefferman, Soumik Ghosh, Umesh Vazirani
and Zixin Zhou

C state

applications

theory and

Joseph losue, Kunal Sharma, Michael Gullans and Victor
Albert

3:00 pm

Coffee (UFO)

3:30 pm
4:00 pm|

Industry session

(uFo)

Business meeting

(uFO)

5:30 pm

7:00 pm
until late’

Dinner

(Oude Vismijn)
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1:30-3:00
1:30 pm

2:00 pm

2:30 pm

3:00 pm

3:30-6:00
3:30 pm

4:00 pm

4:30 pm

5:00 pm

5:30 pm

8:00 pm
until late

Thursday 9 February

Parallel A (ALGORITHMS) Blandijn Aud 5

Parallel 6B (CRYPTOGRAPHY) Aud 2

Parallel 6C (INFORMATION THEORY) Blandijn Aud 3

The Quantum and Classical Streaming Complexity of
Quantum and Classical Max-Cut

John Kallaugher and Ojas Parekh

From the Hard of D ing Superpositi to
Cryptography: Quantum Public Key Encryption and
Commitments

Minki Hhan, Tomoyuki Morimae and Takashi Yamakawa

Complete order implies fight relative entropy decay rate

Li Gao, Marius Junge, Nicholas Laracuente and Haojian Li

Mean estimation when you have the source code; or,
quantum Monte Carlo methods

Robin Kothari and Ryan O'Donnell

Commitments to Quantum States

Sam Gunn, Nathan Ju, Fermi Ma and Mark Zhandry

Generating k EPR-pairs from an n-party resource state

Sergey Bravyi, Yash Sharma, Mario Szegedy and Ronald de
Wolf

Quantum divide and conquer

Andrew Childs, Robin Kothari, Matt Kovacs-Deak, Aarthi
Sundaram and Daochen Wang

Zero K isited (or: How to Do

o inding Undetectably)

Alex Lombardi, Fermi Ma and Nicholas Spooner

Circuit knitting with classical communication

Christophe Piveteau and David Sutter

Coffee

Parallel 7A (COMPLEXITY) jn Aud 5

Parallel 7B (MANY-BODY SYSTEMS) jn Aud 2

Parallel 7C (LEARNING AND OTHER TOPICS) jn Aud 3

Memory-Sample Lower Bounds for Learning with Classical-
Quantum Hybrid Memory

Qipeng Liv, Ran Raz and Wei Zhan

Long-range entanglement from finite-depth circuits and
measurements: from theory to quantum devices

Ryan Th
and Ashvin Vishwanath

, Ruben

An op g

of self-testing

Connor Paddock, William Slofstra, Yuming Zhao and
Yangchen Zhou

On reductions from weak to strong si

T ical phases of unitary dynamics: Classification in

Sergey Bravyi, Giuseppe Carleo, David Gosset and Yinchen
Liv

Clifford category

Jeongwan Haah

key
theorem

certified by Bell's

David Nadlinger, Peter Drmota, Bethan Nichol, Gabriel
Araneda, Dougal Main, Raghavendra Srinivas, David Lucas,
Chris Ballance, Kirill Ivanov, Ernest Tan, Pavel Sekatski,
RiUdiger Urbanke, Renato Renner, Nicolas Sangouard and
Jean-Daniel Bancal

Hybrid Quantum-Classical Search Algorithms

Ansis Rosmanis

lattice

Dudilities in

and matrix p P
intertwiners

y b

Laurens Lootens, Clement Delcamp, Gerardo Ortiz and Frank
Verstraete

pi for pi
state properties

ground

Laura Lewis, Hsin-Yuan Huang and John Preskill

Unitary property testing lower bounds by polynomials

Adrian She and Henry Yuen

Universal lower bound on topological entanglement entropy

Isaac Kim, Michael Levin, Ting-Chun Lin, Daniel Ranard and
Bowen Shi

Linear programming with unitary-equivariant constraints

Dmitry Grinko and Maris Ozols

Entanglement area law for 1D gauge theories and bosonic
systems

Nilin Abrahamsen, Ning Bao, Yuan Su, Yu Tong and Nathan
Wiebe

Rump

(Oude Vismijn)




1:30-3:00
1:30 pm

2:00 pm

2:30 pm

3:00 pm

3:30-5:00
3:30 pm

4:00 pm

4:30 pm

5:00 pm

5:30 pm

Friday 10 February

Parallel 8A (ALGORITHMS) Aud 5 Parallel 88 (TOPOLOGICAL DATA ANALYSIS) Blandijn Aud 2 Parallel 8C (FOUNDATIONS) Blandijn Aud 3
Quantifying Q A ge in Data
Analysis "

Breaking the cubic barrier in the Solovay-Kitaev algorithm

Greg Kuperberg

Dominic Berry, Yuan Su, Casper Gyurik, Robbie King, Joao
Basso, Alexander Barba, Abhishek Rajput, Nathan Wiebe,
Vedran Dunjko and Ryan Babbush

in causal from AdS/CFT

Alex May, Jonathan Sorce and Beni Yoshida

Shorter Quantum Circuits via Single-Qubit Gate
Approximation

Romy Minko, Adam Paetznick, Vadym Kliuchnikov, Kristin

Ash lined e Tl
analysis with exponentially fewer qubits

| data

Inevitability of knowing less than nothing

Gilad Gour, Mark Wilde, Sarah Brandsen and Isabelle Jianing

McArdle, Andrds Gilyé d Mario Bert
Lauter and Christophe Pefit Sam McArdle, Andras Gilyén and Mario Berta Geng
i h h Istat
ton ) AC i ion Bet Q No-cloning
preparation

Zoe Holmes, Gopikrishnan Muraleedharan, Yigit Subasi,
Rolando Somma and Burak Sahinoglu

and No-teleportation

Barak Nehoran and Mark Zhandry

Coffee

Parallel 9A (COMPLEXITY) jn Aud 5 Parallel 9B (ERROR CORRECTION) jn Aud 2 Parallel 9C (MANY-BODY SYSTEMS) Blandijn Aud 3
Hay from the haystack: e)fpllc.li : of exp. An for a linear LDPC Optimal fi periodi
quantum circuit complexity code

Yifan Jia and Michael Wolf

Shouzhen Gu, Christopher Pattison and Eugene Tang

Kaoru Mizuta and Keisuke Fujii

Optimizing the depth of v q
strongly QCMA-hard to approximate

Lennart Bittel, Sevag Gharibian and Martin Kliesch

Good Quantum LDPC Codes with Linear Time Decoders

Irit Dinur, Min-Hsiu Hsieh, Ting-Chun Lin and Thomas Vidick

A subpolynomial-time algorithm for the free energy of one-
i i te in the th limit

Hamza Fawzi, Omar Fawzi and Samuel Scalet

Decidability of fully q | | games with noisy
maximally entangled states

Minglong Qin and Penghui Yao

Quantum Locally Testable Code with Exotic Parameters

Andrew Cross, Zhiyang He, Anand Natarajan, Mario Szegedy
and Guanyu Zhu

O sparse

Yaroslav Herasymenko, Maarten Stroeks, Jonas Helsen and
Barbara Terhal

Quantum free games

Anand Natarajan and Tina Zhang

Floquet codes without parent subsystem codes

Margarita Davydova, Nathanan Tantivasadakarn and
Shankar Balasubramanian

Circuit

y and
Localized Systems

of Many-Body

Abhii By d

Adam Ehrenb p Christopher L.
Baldwin, Dmitry A. Abanin and Alexey V. Gorshkov

19




The QIP 2023
Best Student Paper Prize

IS awarded to

Chi-Fang Chen

for their paper

“Sparse random Hamiltonians
are guantfumly easy”

52
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Organizers

Local organizing committee

Chairs:

e Jacob Bridgeman | Universiteit Gent | co-chair

e Frank Verstraete | Universiteit Gent & University of Cambridge | chair

Finances and logistics:

e Inge Van der Vennet

Local organizing team:

e Université libre de Bruxelles

* Nicolas Cerf

* Nathan Goldman
* Serge Massar

* Ognyan Oreshkov
e Stefano Pironio

e Jérémie Roland

IMEC
e Kristiaan De Greve
Universiteit Gent

* Céline Broeckaert
* Chanel Leong
* Karel Van Acoleyen

Steering committee

Omar Fawzi | Inria, ENS Lyon

Steve Flammia | AWS Center for Quantum Computing

David Gosset | University of Waterloo

Min-Hsiu Hsieh | Hon Hai Quantum Computing Research Center
Elham Kashefi | CNRS and University of Edinburgh

Barbara Kraus | Institute for Theoretical Physics, University of Innsbruck
Troy Lee | University of Technology Sydney

Laura Mancinska | University of Copenhagen

John Smolin | IBM Research

Frank Verstraete | Ghent University

Thomas Vidick | California Institute of Technology | chair

Program committee

Gorjan Alagic | University of Maryland

Victor Albert | University of Maryland & NIST
Guillaume Aubrun | Université Claude Bernard Lyon 1
Alexander Belov | University of Latvia

Dominic Berry | Macquarie University

Mario Berta | RWTH Aachen University
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Sergey Bravyi | IBM

Dan Browne | University College London

Angela Capel Cuevas | Universitat Tbingen
Ulysse Chabaud | Caltech

Andrew Childs | University of Maryland

Matthias Christandl | University of Copenhagen
Kai-Min Chung | Academia Sinica

Andrea Coladangelo | UC Berkeley

Toby Cubitt | University College London | co-chair
Andrew Doherty | The University of Sydney

Runyao Duan | Baidu

David Elkouss Coronas | OIST & QuTech

Philippe Faist | Freie Universitat Berlin

Bill Fefferman | University of Chicago

Sevag Gharibian | Paderborn University
Alexandru Gheorghiu | Chalmers University of Technology
Alex B. Grilo | CNRS

David Gross | University of Cologne

Jeongwan Haah | Microsoft

Jonas Helsen | CWI & QuSoft

Min-Hsiu Hsieh | Foxconn Quantum Computing Research Center
Zoe Holmes | EPFL

Sandy Irani | UC Irvine

Elham Kashefi | University of Edinburgh

Kohtaro Kato | Nagoya University

lordanis Kerenidis | CNRS

Isaac Kim | UC Davis

Robert Koenig | Technical University of Munich
Richard Kueng | Johannes Kepler University Linz
Srijita Kundu | University of Waterloo

Francois Le Gall | Nagoya University | chair

Felix Leditzky | University of lllinois Urbana-Champaign
Anthony Leverrier | INRIA Paris

Tongyang Li | Peking University

Qipeng Liu | Simons Institute

Frédéric Magniez | CNRS

Carl Miller | University of Maryland & NIST

Ramis Movassagh | Google Quantum Al

lon Nechita | CNRS

Nelly Ng | Nanyang Technological University
Chinmay Nirkhe | UC Berkeley

Jonathan Oppenheim | University College London
Michat Oszmaniec | CTP PAS

Stefano Pironio | Université libre de Bruxelles
Matthew Pusey | University of York

Yihui Quek | Harvard University & Freie Universitat Berlin
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Patrick Rebentrost | CQT

Bartosz Regula | The University of Tokyo

Ben Reichardt | University of Southern California
Norbert Schuch | University of Vienna

Florian Speelman | University of Amsterdam & QuSoft
Yuan Su | Microsoft Quantum

Michael Walter | Ruhr University Bochum

James Watson | University of Maryland

Ronald de Wolf | CWI & University of Amsterdam
Takashi Yamakawa | NTT

Penghui Yoo | Nanjing University

Bei Zeng | Hong Kong University of Science and Technology
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Accepted posters

All posters must be presented in the assigned session. No session changes can be made. They should
be hung on the board numbered with the submission ID, and must be removed at the end of the
session. All posters remaining affer the session will be removed and discarded.

Posters must fit on a portrait, A0 poster board.
A selection of posters have been highlighted by the Program Committee.

Monday session

ID Title Authors
7 qlizli?;non between nonclassical features through logical Sooryansh Asthana and V. Ravishankar
8 BBM92 quantum key distribution over a free space dusty Sarika Mishra, Ayan Biswas and R.P. Singh
channel of 200 meters
11 The vacuum pro.V|des quantum advantage fo otherwise Cameron Calcluth, Alessandro Ferraro and Giulia Ferrini
simulatable architectures
13 Fault-Tolerant Preparation of Quantum Polar Codes En- Ashutosh Kumar Goswami, Mehdi Mhalla and Valentin
coding One Logical Qubit Savin
15 Multipartite Entanglement Detection via Correlation Mi- Rain Lenny, Amit Te'Eni, Bar Peled and Eliahu Cohen
nor Norm
16 The eneraetic cost of larae-scale quantum comoutin Marco Fellous-Asiani, Jing Hao Chai, Yvain Thonnart, Hui
9 9 4a puling Khoon Ng, Robert Whitney and Alexia Auffeves
Out-of-distribution generalization for learning quantum Matthias C. Caro, Hsin-Yuan Huqng, JO? Gibbs, Nic Ezzell,
18 . : - - Andrew Sornborger, Lukasz Cincio, Patrick Coles and Zoe
dynamics and dynamical simulation Holmes
97 Quantum Regularized Least Squares Pesgggfonov Chakraborty, Aditya Morolia and Anurudh
39 F|n|T§ speed of quorjtum |nf.ormohon in models of in- Chao Yin and Andrew Lucas
teracting bosons af finite density
40 Prlvopy and correctness trade-offs for_ mformof{on— Yanglin Hu, Yingkai Ouyang and Marco Tomamichel
theoretically secure quantum homomorphic encryption
e Gelo Noel Tabia, Kai-Siang Chen, Chung-Yun Hsieh, Yu-
45 Entanglement transitivity problems Chun Yin and Yeong-Cherng Liang
46 Tronsfor_mohgn of an unknown unitary operation: com- Tomasz Mtynik
plex conjugation
49 Phase Estimation of Local Hamiltonians on NISQ Hard- Laura Clinton, Johannes Bausch, Toby Cubitt and Joel
ware Klassen
50 Creating quonfqm-resmonf classical-classical OWFs Wei Zheng Teo, Marco Carmosine and Lior Horesh
from quantum-classical OWFs
52 ng?;leored cluster states with high threshold under biased Jslnem Clees, BR Beurerss cime Sl 2ui
53 Sist((]:r?crzwemun|cotlon with Unreliable Enfanglement As- Uzi Pereg, Christian Deppe and Holger Boche
Optimal input states for quantifying the performance of
56 continuous-variable unidirectional and bidirectional tele- Hemant Mishra, Samad Oskouei and Mark Wilde
portation
57 'PSGL{dO standard entanglement structure cannot be dis- Hayato Arai and Masahito Hayashi
finguished from standard entanglement structure
58 Detecting entanglement in quantum many-body sys- Zhenhuan Liv, Yifan Tang, Hao Dai, Pengyu Liu, Shu Chen
tems via permutation moments and Xiongfeng Ma
61 Contextuality as a precondition for entanglement Martin Pldvala and Otfried GUhne
- . . Stefan Sack, Raimel Medina, Richard Kueng, Alexios
63 Avoiding barren plateaus using classical shadows Michailidis and Maksym Serbyn
64 Transition states and greedy exploration of the QAOA Raimel A. Medina Ramos, Stefan Sack, Richard Kueng
optimization landscape and Maksym Serbyn
67 State-dependent Trotter Limits and their approximations .Donlel BL{rgorth, Niklas Galke, Alexander Hahn and Lau-
ritz van Luijk
69 Variational quantum algorithms for real time evolution Stefano Barison, Filippo Vicentini, Ignacio Cirac and
of quantum systems Giuseppe Carleo
71 Avoiding barren plateaus via transferability of smooth Anfonio Anna Mele, Glen Bigan Mbeng, Giuseppe
solutions in Hamiltonian Variational Ansatz Ernesto Santoro, Mario Collura and Pietro Torta
72 Universal Parity Quantum Computing Michael Fellner, Anette Messinger, Kilian Ender and Wolf-
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73

75

77

80
81

82

87

88

90

97

929

104

105

108

109
110
112

113

116

118

119

120

121

122

124

125

127

128

129

131

132

133

Modular Parity Quantum Approximate Optimization

Quantum variational learning for quantum error-
correcting codes

Quantum Entanglement with Self-stabilizing Token Ring
for Fault-tolerant Distributed Quantum Computing Sys-
tem

An Entropic Lens on Stabilizer States
Distilling nonlocality in quantum correlations

Your spectra don't fit: SDP refutations for the quantum
marginal problem

Equivalence between the exact bosonization and
fermion-to-qubit mappings in two spatial dimensions

Learning quantum phases via single-qubit dis-
entanglement

Universal cost bound of quantum error mitigation based
on quantum estimation theory

Partial self-testing and randomness certification in net-
works

Bound on local minimum-error discrimination of bipartite
quantum states

Observing ground-state properties of the Fermi-
Hubbard model using a scalable algorithm on a quan-
tum computer

Variational quantum simulation of the imaginary-
fime Lyapunov control for accelerating the ground-state
preparation

Task-dependent semi-quantum secure communication
in layered networks with OAM states of light

Restoring quantum communication efficiency over high
loss optical fibres

Uncertainty relations from graph theory

Quantum Differential Privacy: An Information Theory Per-
spective

Quantum optimization with Instantaneous Quantum
Polynomial circuits

Multivariable quantum signal processing (M-QSP):
prophecies of the two-headed oracle

Quantum Analysis of Continuous Time Stochastic Process

Induced on-demand revival in coined quantum walks
on infinite d-dimensional lattices

Detecting entanglement by pure bosonic extension

Characterizing Symmetry-Protected Thermal Equilibrium
by Work Extraction

(No) Quantum ST tradeoff for USTCON

Advantages of adaptive and general strategies
for discrimination of unitary channels beyond group-
theoretical methods

Quantum error correction using squeezed Schréodinger
cat states

Composition of Multipartite Quantum Systems: Per-
spective from Timelike Paradigm

Improved maximum-likelihood quantum amplitude es-

fimation
Divide-and-conquer verification method for noisy

infermediate-scale quantum computation

Generalized resource theory of purity: One-shot purity
distillation with local noisy operations and one way clas-
sical communication

Testing of quantum nonlocal correlations under con-
strained free will and imperfect detectors

Continuity of quantum entropic quantities via almost
convexity

25

Kilian Ender, Anette Messinger, Michael Fellner, Clemens
Dlaska and Wolfgang Lechner

Chenfeng Cao, Chao Zhang, Zipeng Wu, Markus Grassl
and Bei Zeng

Jehn-Ruey Jiang

William Munizzi, Cynthia Keeler and Jason Pollack

Sahil Gopalkrishna Naik, Govind Lal Sidhardh, Samrat
Sen, Arup Roy, Ashutosh Rai and Manik Banik

Felix Huber and Nikolai Wyderka

Yu-An Chen and Yijia Xu

Zheng An, Chenfeng Cao, Chenggian Xu and Duanlu
Zhou

Kento Tsubouchi, Takahiro Sagawa and Nobuyuki Yosh-
ioka

Pavel Sekatski, Sadra Boreiri and Nicolas Brunner

Donghoon Ha and Jeong San Kim

Jan Lukas Bosse, Ashley Montanaro, Stasja Stanisic,
Filippo Maria Gambetta, Raul A. Santos, Wojciech
Mruczkiewicz, Thomas E. O'Brien and Eric Ostby

Yu-Cheng Chen, Alice Hu and Qian Wang

Rajni Bala, Sooryansh Asthana and V. Ravishankar

Francesco Anna Mele, Ludovico Lami and Vittorio Gio-
vannetti

Carlos de Gois, Kiara Hansenne and Otfried GUhne

Christoph Hirche, Cambyse Rouze and Daniel Stilck
Franca

Sebastian Leontica and David Amaro

Zane Rossi and Isaac Chuang

Xi-Ning Zhuang, Zhao-Yun Chen, Cheng Xue, Yu-Chun
Wu and Guo-Ping Guo

Mahesh N. Jayakody, Ismael L. Paiva, Asiri Nanayakkara
and Eliahu Cohen

Xuanran Zhu, Chao Zhang, Chenfeng Cao, Youning Li
and Bei Zeng

Yosuke Mitsuhashi, Kazuya Kaneko and Takahiro Sagawa

Simon Apers, Stacey Jeffery, Galina Pass and Michael
Walter

Jessica Bavaresco, Mio Murao and Marco Tulio Quintino

David Schlegel, Fabrizio Minganti and Vincenzo Savona

Sahil Gopalkrishna Naik, Edwin Peter Lobo, Samrat Sen,
Ram Krishna Pafra, Alimuddin Mir, Tamal Guha, Some
Sankar Bhattacharya and Manik Banik

Adam Callison and Dan Browne

Yuki Takeuchi, Yasuhiro Takahashi, Tomoyuki Morimae
and Seiichiro Tani

Sayantan Chakraborty, Aditya Nema and Francesco
Buscemi

Abhishek Sadhu and Siddhartha Das

Andreas Bluhm, Angela Capel, Paul Gondolf and An-
fonio Pérez Hernandez



134

138

142

146

149

152

154

156

160

162

163

168

169
170
176
177

178

182

187

188

189
191

200

206
207

210
211
214

215

222

223

224

227

Exponential concentration and untrainability in quan-
tum kernel methods

Digital adiabatic state preparation error scales better
than you might expect

Going beyond the scale: Uniform observable error
bounds for Trotter formulae in the semiclassical regime

Fundamental Limitation on the Detectability of En-
fanglement

Multipartite Enfanglement Measures via Bell Basis Mea-
surements

The Complexity of Approximating Critical Points of
Quantum Phase Transitions

Federated Learning with Quantum Secure Aggregation

Single-qubit gate teleportation provides a quantum ad-
vantage

Quantum leap in pattern recognition

Geometric structure of (thermo)majorization cones

Observation of the Entanglement Barrier with Classical
Shadows

Revealing multi-point temporal quantum statistics with-
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