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Personal Information

Born December 11, 1974, in Lucerne, Switzerland
Swiss citizen, from Andermatt and Lucerne
Married, four children
Languages: German, English, French

Education

2001–2005 PhD (Dr. sc. nat.), Department of Computer Science, ETH Zurich,
Switzerland
Thesis: Security of Quantum Key Distribution (supervisor: Prof. Ueli Maurer)

1997–2000 Studies of theoretical physics, ETH Zurich, Switzerland

1996 Military service (Officers school of the Swiss Army Signal Corps)

1995 Studies of physics (premier propédeutique), EPF Lausanne, Switzerland

1990–1994 Matura Typus C, Obergymnasium, Kantonsschule Lucerne, Switzerland

Employment History

since 2007 Professor at the Institute for Theoretical Physics, ETH Zurich, Switzerland
(first as tenure track assistant professor, since 2015 as full professor)

2005–2007 Postdoctoral researcher at the Centre for Quantum Computation, University
of Cambridge, United Kingdom

2000–2005 Teaching and research assistant in the Department of Computer Science at
ETH Zurich, Switzerland

1997–2000 Part-time job as a teaching assistant in the Department of Mathematics at
ETH Zurich, Switzerland

1996/1998 Occasionally working as a teacher at Kantonsschule Lucerne, Switzerland

Selected Awards, Grants, and Fellowships

ALEA Award of the AVETH 2018; Teaching Award (Golden Owl) from the ETH Zurich Physics
Student Association, 2017 and 2011; TCC Test of Time Award 2016 from the International Association
for Cryptologic Research (IACR); Fellowship at the Stellenbosch Institute for Advanced Study, Fall
2015; CRM Aisenstadt Chair, Fall 2011; ERC Starting Independent Researcher Grant, 2010–2015; Best
Dissertation Award by the German Chapter of the ACM; ETH Medal for the PhD thesis; ETH Medal
for the diploma thesis; third prize of the European Union Contest for Young Scientists; Matura-Preis
(university entrance exam, award for best results); Best Project Award at the Young Scientists Contest
Switzerland (SJF).
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Teaching

• Advanced Topics in Quantum Information Theory (2011, 2012); together with Matthias
Christandl and Atac Imamoglu

• Classical Mechanics (2010, 2013, 2021)

• Electrodynamics (2010, 2018, 2020)

• General Relativity (2018, 2020)

• Philosophical Aspects of Quantum Physics (2016, 2017, 2018, 2019)

• Proseminar in Theoretical Physics (2008, 2009, 2014)

• Quantum Field Theory I (2022)

• Quantum Mechanics I (2008, 2011, 2023)

• Quantum Mechanics II (2012, 2022)

• Quantum Information Processing (2015, 2016)

• Quantum Information Theory (2007, 2008, 2009, 2010, 2011, 2012, 2015, 2016, 2019, 2024)

• Theory of Heat (2013, 2014, 2017, 2019, 2021, 2023)

• Supervision of master, bachelor, and semester projects

Supervision of Junior Researchers

Supervision and co-supervision of 28 PhD projects (20 completed; 8 ongoing).
Supervision of 84 diploma/master projects (80 completed; 4 ongoing).

Selected Guest Lectures, Tutorials, Invited Talks, and Other Presentations

• Why quantum information is relevant for gravity, Swiss Quantum Days, Villars-sur-Ollon,
Switzerland, February 1, 2024

• Quantum theory needs to be completed!, CNP 2 Workshop, Lugano, Switzerland, January 26,
2024

• Randomness in cryptography, QSN Workshop, Paris, France, January 10, 2024

• Completing quantum theory, Quantum Club Seminar, University of Geneva, Geneva,
Switzerland, December 15, 2023.

• Commuting operations factorise, Seminar of the Stanford Institute for Theoretical Physics,
Stanford, United States (online), November 17, 2023.

• The black hole information-loss paradox from a quantum information perspective, Seminar at
the Mathematics Department of the University of Geneva, Geneva, Switzerland, October 10,
2023.

• Factorising state space, Quantum observers, Quantum Reference Frames, and Quantum
Communications Workshop, Burgos, Spain, October 4, 2023.

• Commuting operations factorise, Quantum Foundations Seminar at the Perimeter Institute for
Theoretical Physics, Waterloo, Canada, September 14, 2023.
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• Commuting maps and the de Finetti theorem, Security of QKD Workshop, Waterloo, Canada,
September 12, 2023.

• How quantum messages can be kept truly secret (public talk), Deep Physics Concepts Made
Simple, ETH Zurich, Switzerland, April 28, 2023.

• The information loss paradox and reference frames, Workshop on Foundations of Observational,
Classical and Semi-Classical Gravitational Physics and The Problem of Agency and Laws of
Nature, Munich, Germany, March 30, 2023.

• Quantum cryptographic insights into black holes, CQIF Seminar, Cambridge, United Kingdom,
March 2, 2023.

• What quantum information theory tells us about black holes, Focus Semester on Quantum
Information, Saarbrücken, Germany, December 8, 2022.

• Quantum cryptography: The ultimate physical limits of privacy, SIT Insights in Technology
Conference, Bremen, Germany (online), November 28, 2022.

• Von Quanten und Roulette-Kugeln (public talk), Science City, Zurich, Switzerland, November
20, 2022.

• Composability in the hybrid model, eDICT Workshop, Brno, Czech Republic, October 26, 2022.

• A theorem about many-worlds branches, Conference on the Many-Worlds Interpretation of
Quantum Mechanics, Tel Aviv, Israel, October 19, 2022.

• From quantum cryptography to black holes, SFB BeyondC Conference, Vienna, Austria,
September 9, 2022.

• Foundations of QKD security, Quantum Key Distribution Summer School, Waterloo, Canada,
August 16 and 17, 2022.

• What the quantum de Finetti theorem tells us about black holes, GGI Focus Week:
Reconstructing the Gravitational Hologram with Quantum Information, Florence, Italy, July
2022.

• A Bell-type experiment for turning low-quality into high-quality randomness, QSIT Monte
Verita Conference, Monte Verita, Switzerland, June 27, 2022.

• A quantum information perspective on black holes, Workshop on New Frontiers: Interactions
between Quantum Physics and Mathematics, Cambridge, United States, June 20, 2022.

• Quantum foundations in the light of gravity, Conference on Quantum Information and
Probability, Växjö, Sweden, June 15, 2022.

• The Gisin theorem and gravity, Workshop on Network-Nonlocality, Les Diablerets, Switzerland,
May 30, 2022.

• A thought experiment to test the consistency of quantum theory, Colloquium DFA, Padova, Italy,
May 26, 2022.

• A quantum information perspective on the black hole information puzzle, Seminar at Padova
University, Padova, Italy, May 25, 2022.

• From quantum cryptography to quantum gravity, Colloquium at U Paderborn, Paderborn,
Germany (online), May 10, 2022.

• The black hole information puzzle and the de Finetti theorem, UCL Seminar, London, United
Kingdom (online), April 7, 2022.
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• Tutorial on quantum information theory, NCCR QSIT Winter School, Arosa, Switzerland,
January 31, 2022.

• A quantum information perspective on the black hole information puzzle, PSI Colloquium,
Villigen, Switzerland, November 12, 2021.

• Quantum Information & Quantum Computing., EO Learning Event, Zurich, Switzerland,
November 4, 2021

• Optimal universal programming of unitary gates, Max Planck Distinguished Speaker Series,
Munich, Germany (online), October 28, 2021.

• The role of agents in physics, Workshop on Alternative Approaches to Metaphysics, Zurich,
Switzerland, October 1, 2021

• What the Quantum de Finetti Theorem tells us about the black hole information puzzle, Vienna
Quantum Foundations Conference, Vienna, Austria, September 7, 2021.

• Axiomatic approaches to thermodynamics, Quantum Thermodynamics Summer School, Les
Diablerets, Switzerland, August 25, 2021.

• Discovering physical concepts with neural networks, International Congress of Mathematical
Physics (ICMP) 2021, Geneva, Switzerland, August 5, 2021.

• Discovering physical concepts using neural networks, Artificial Scientific Discovery Workshop,
Erlangen, Germany (online), June 30, 2021.

• How to quantify secrecy, Workshop on the Theoretical Security of QKD, Bonn, Germany
(online), June 28, 2021.

• What can information theory tell us about time?, Colloquium of the Perimeter Institute for
Theoretical Physics, Waterloo, Canada (online), June 16. 2021.

• Quantum information-theoretic constraints on the accuracy of clocks, CQT Colloquium,
Singapore, Singapore (online), April 29, 2021.

• How to test quantum theory with thought experiments, Galileo Galilei Institute Theory
Colloquium, Florence, Italy (online), April 14, 2021.

• Quantum computing (keynote presentation), Quantum Computing in Finance Meeting, Zurich,
Switzerland (online), April 8, 2021.

• What can quantum agents know about each other?, Quantum Limits of Knowledge Conference,
Grenoble, France (online), March 30, 2021.

• A thought experiment to test the range of validity of quantum theory, SITP Seminar, Stanford,
USA (online), March 1, 2021.

• Testing quantum theory with thought experiments, NBIA Colloquium, Copenhagen, Denmark
(online), February 12, 2021.

• Testing quantum theory with thought experiments, Seminar of the TAU Quantum Center, Tel
Aviv, Israel (online), December 16, 2020.

• Optimal universal programming of unitary gates, Helen Diller Quantum Center Seminar, Haifa,
Israel (online), October 22, 2020.

• Optimal universal programming of unitary gates, MIT iQuISE Seminar, Boston, USA (online),
September 24, 2020
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• What is Q in QRNG?, Quantum Random Number Generator Workshop, Geneva, Switzerland
(online), August 27, 2020.

• Quantum computers as a threat to our security?, SwissSign Brownbag Event, Zurich,
Switzerland (online), August 27, 2020.

• Entropy accumulation and its possible use in CV QKD, Security proofs in QKD, Toronto (online),
July 16, 2020

• Testing the non-existence of information, MCQST, Munich (online), July 6, 2020.

• Quantum theory cannot consistently describe users of quantum theory, Atomic and Laser
Physics Seminar of the University of Oxford, Oxford, February 26, 2020.

• Security proofs of QKD, IDQ Winter School, Les Diablerets, Switzerland, January 29, 2020.

• Can we distinguish quantum from classical randomness?, Workshop on Random Number
Generation, Jena, Germany, January 23, 2020.

• Zukünftige Bedrohung durch Quantencomputer, TEFO 2019, Regensdorf, Switzerland,
November 21, 2019.

• Quantum information and the foundations of quantum physics, CERN Colloquium, Geneva,
Switzerland, November 14, 2019.

• Quantum information theoretic paradoxes, Vienna Graduate Conference on Complex Quantum
Systems, Vienna, Austria, October 29, 2019.

• Was sagt uns die Quantenmechanik über die Realität?, Physikalische Gesellschaft Zürich,
Zurich, Switzerland, October 24, 2019.

• Quantum theory cannot consistently describe the use of itself, Seminar talk at the Institut Néel,
CNRS, Grenoble, France, October 23, 2019.

• What quantum computers can tell us about quantum theory, Focus Week on Foundations of
Quantum Information, Madrid, Spain, September 26, 2019.

• Basics of quantum information theory (invited tutorial), Quantum Information for Developers
Summer School, Zurich, Switzerland, September 8, 2019.

• Fundamentals of QKD security (invited tutorial), QKD Summer School, Waterloo, Canada,
August 20 and 21, 2019.

• Thermodynamic optimisation of quantum algorithms (invited talk), 11th Conference on
Reversible Computation, Lausanne, Switzerland, June 25, 2019.

• Advantage distillation in quantum communication (invited talk), MATH+ Conference, Berlin,
Germany, June 7, 2019.

• Using quantum computers to test the consistency of quantum theory, Schrödinger Colloquium,
University of Zurich, Zurich, Switzerland, June 4, 2019.

• Discovering physical concepts with neural networks (invited talk), Workshop on Machine
Learning for Quantum Technology, Erlangen, Germany, May 10, 2019.

• Quantum information theoretic paradoxes, Young Physicists Forum, Basel, Switzerland, May 4,
2019.

• Quantum theory cannot consistently describe the use of itself, Distinguished Lectures on
Quantum Software, CWI, Amsterdam, the Netherlands, March 14, 2019.
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• Agent-compatibility as a criterion for physical theories, Workshop on Encapsulated Agents in
Quantum Theory, Boston, USA, March 9, 2019.

• Quantum theory cannot consistently describe the use of itself (invited talk), APS March Meeting,
Boston, USA, March 8, 2019.

• Security proofs for quantum key distribution (invited video-lecture), Quantum Computing
Winter School and Hackathon, Sochi, Russia, February 19, 2019.

• Information-theoretic limits to the accuracy of clocks, SFB-FoQuS Conference, Innsbruck,
Austria, February 7, 2019.

• Security of quantum cryptography (invited tutorial), IDQ Winter School, Les Diablerets,
Switzerland, January 23, 2019.

• Quantum thermodynamics, ETH Physical Chemistry Colloquium, Zurich, Switzerland,
December 4, 2018.

• Beyond Schrödigner’s cat, Theoretical Physics Colloquium of the University of Konstanz,
Konstanz, Germany, November 26, 2018.

• Quantenphysik — ein 100-jähriges Rätsel, Forum “Interface” at the Fachhochschule
Nordostschweiz, Windisch, Switzerland, October 22, 2018.

• Quantum computing and cryptography, Swiss Digital Summit, Zurich, Switzerland, September
27, 2018.

• Epistemic logic in a quantum world, Conference on Logic and the Philosophy of Sciences,
Lugano, Switzerland, September 22, 2018.

• Discovering physical concepts with neural networks, Conference on Quantum Machine
Learning Plus (QML+), Innsbruck, September 19, 2018.

• Entropy accumulation, Steklov Mathematical Institute Conference, Moscow, Russia, September
13, 2018.

• True randomness (colloquium talk), MIPT-QUANT 2018, Moscow, Russia, September 11, 2018.

• Recovery of lost quantum information, SwissMAP General Meeting, Grindelwald, Switzerland,
September 10, 2018.

• The finiteness of security (tutorial), QCrypt 2018, Shanghai, China, August 28, 2018.

• Entropy accumulation: the theorem and a conjecture, Beyond IID in Information Theory
Conference, Cambridge, United Kingdom, July 23, 2018.

• Lectures in quantum foundations, Boulder School for Condensed Matter and Materials Physics,
Boulder, USA, July 9–11, 2018.

• Quantum mechanics cannot consistently describe the use of itself, 4th Seefeld Workshop on
Quantum Information, Seefeld, Austria, July 3, 2018.

• Randomness amplification, Seminar Talk, IBM Rüschlikon, Switzerland, June 29, 2018.

• Cryptography in the age of quantum computing, EURECOM Seminar on Quantum Computing,
Sophia Antipolis, France, May 24, 2018.

• Security of quantum cryptography, Secure Quantum Communications School, Baiona, Spain,
May 7, 2018.
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• Quantum information and foundations, Workshop on Quantum Information, Boston, USA,
April 23, 2018.

• Quantum theory cannot consistently describe the use of itself, Quantum Information in
Cosmology, Copenhagen, Denmark, April 10, 2018.

• Quantum theory cannot consistently describe the use of itself, Conference on Observers in
Quantum and Foil Theories, Waterloo, Canada, April 5, 2018.

• Forschung im Zeitalter der künstlichen Intelligenz, Swiss Physics Olympiad, Aarau,
Switzerland, March 25, 2018.

• Quantenkryptographie, Vortragsreihe der Technischen Gesellschaft Zürich (TGZ), Zurich,
Switzerland, March 19, 2018.

• Device-independent quantum cryptography (plenary talk), DPG-Frühjahrstagung der Sektion
AMOP, Erlangen, Germany, March 8, 2018.

• Quantum Information Theory (tutorial), QSIT Winter School, Arosa, Switzerland, February 5,
2018.

• Quantum cryptography (invited tutorial), IDQ Winter School, Les Diablerets, Switzerland,
January 24, 2018.

• Quantum theory cannot consistently describe the use of itself, Workshop on Quantum
Information and Foundations, Hong Kong, China, January 8, 2018.

• Quantum cryptography, Lecture at the Moscow Institute for Science and Technology, Moscow,
Russia, December 6, 2017.

• Approximate recoverability of quantum information, Seminar Talk at the Steklov Mathematical
Institute, Moscow, Russia, December 6, 2017.

• Can quantum mechanics describe an agent who uses quantum mechanics?, Workshop on
Indeterminism, Geneva, Switzerland, November 17, 2017.

• Consistency between Maxwell’s demons, Quantum Thermodynamics Conference, Cambridge,
USA, October 31, 2017.

• Can quantum mechanics be valid on large scales?, Caltech Physics Colloquium, Pasadena, USA,
October 5, 2017.

• Quantum cryptography, Digital Festival, Zurich, Switzerland, September 15, 2017.

• Tutorial on the foundations of quantum cryptography, QKD Summer School, Waterloo, Canada,
August 23 and 24, 2017.

• Quantum randomness, ICE-4 Conference, Madrid, Spain, July 13, 2017.

• Tutorial on quantum information theory, ICE-4 Summer School, Madrid, Spain, July 11, 2017.

• Tutorial on interpretations of quantum theory, Solstice of Foundations Summer School, Zurich,
Switzerland, June 19 and 21, 2017.

• Quantum mechanics as a multi-agent theory, Participatory Realism Conference, Stellenbosch,
South Africa, June 7, 2017.

• Can quantum mechanics be considered self-consistent?, New Directions in the Foundations of
Physics, Tarquinia, Italy, May 27, 2017.
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• A quantum information thought experiment, SANDU International Conference on Quantum
Physics, Danube Delta, Romania, May 23, 2017.

• Recovery of lost quantum information, Spectral Days Conference, Stuttgart, Germany, April 4,
2017.

• Thermodynamics as a multi-agent theory, Fifth Quantum Thermodynamics Conference, Oxford,
United Kingdom, March 14, 2017.

• Security definitions in quantum cryptography, BSI Meeting, Erlangen, Germany, February 23,
2017.

• The de Finetti theorem and entropy accumulation (invited tutorial), Lectures in Quantum
Information Theory, January 26 and 27, Innsbruck, Austria, 2017.

• Security of quantum cryptography (invited tutorial), IDQ Winter School, Les Diablerets,
Switzerland, January 18, 2017.

• An information-theoretic view on the foundations of quantum theory, SFB FOQUS Meeting,
Vienna, Austria, December 15, 2016.

• Quantum thermodynamics, Weizmann Institute Quantum Information Workshop, Rehovot,
Israel, November 23, 2016.

• True randomness from quantum devices, Hebrew University Quantum Information Workshop,
Jerusalem, Israel, November 21, 2016

• From quantum cryptography to the foundations of physics, Physics Colloquium of the
University of Basel, Basel, November 18, 2016.

• An information-theoretic view on the Copenhagen interpretation, QMath Kick-Off Meeting,
Copenhagen, Denmark, November 7, 2016.

• What does quantum information teach us about the quantum world?, IMPRS Kick-Off Meeting,
Munich, Germany, October 28, 2016.

• Recovery of lost quantum information, Workshop on Subfactor Theory, Quantum Field Theory,
and Quantum Information, Boston, USA, October 9, 2016.

• Wigner’s friends disagree: a thought experiment to question the foundations of quantum theory,
Colloquium of the ICFO, Barcelona, Spain, October 7, 2016.

• Single-world interpretations of quantum theory cannot be self-consistent, Conference on
Quantum Phenomena, Gdansk, Poland, September 22, 2016.

• An extension of the Wigner’s friend gedankenexperiment, It From Qubit Workshop, Perimeter
Institute for Theoretical Physics, Waterloo, Canada, July 27, 2016.

• Entropy accumulation, Third Seefeld Workshop on Quantum Information, Seefeld, Austria,
June 28, 2016.

• Single-world interpretations of quantum theory cannot be self-consistent, Physics Colloquium of
the University of Innsbruck, Austria, April 6, 2016.

• Quantum key distribution (invited tutorial), Winter School on Quantum Security, Darmstadt,
Germany, January 25, 2016.

• Security of quantum cryptography (invited tutorial), IDQ Winter School, Les Diablerets,
Switzerland, January 20, 2016.
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• How much work does it cost to process information?, Colloquium of the Institute of Science and
Technology (IST), Vienna, Austria, January 18, 2016.

• Quantum theory without probabilities, GDR IQFA — 6th Colloquium, Paris, France,
November 19, 2015.

• Is the existence of randomness an axiom of quantum theory?, Workshop on the Foundations of
Randomness, Stellenbosch, South Africa, October 26, 2015.

• Recovery of quantum information, Heilbronn Annual Conference, Bristol, United Kingdom,
September 17, 2015.

• Quantifying the randomness of nature, Conference on Quantum Information Processing and
Communication (QIPC), Leeds, United Kingdom, September 16, 2015.

• Tutorial on the foundations of quantum theory, IDEA League School, Zurich, Switzerland,
September 10, 2015.

• A quantum information approach to time, Asian Quantum Information Science Conference
(AQIS), Seoul, South Korea, August 25, 2015.

• Tutorial on the security of quantum cryptography, QKD Summer School, Waterloo, Canada,
August 18 and 19, 2015.

• The role of randomness in experiments, Conference on Quantum Systems and Technology,
Ascona, Switzerland, June 9, 2015.

• The Born rule without probabilities, Conference on Randomness in Quantum Physics and
Beyond, Barcelona, Spain, May 6, 2015.

• Why classical cryptographers should care about quantum adversaries, IEEE International
Workshop on Information Theory (ITW), Jerusalem, Israel, May 1, 2015.

• How to avoid the need for free choice, Workshop on Agency and (Quantum) Physics, Innsbruck,
Austria, April 2, 2015.

• Woran glauben wir morgen?, Treffpunkt Science City, ETH Zurich, Switzerland, March 15, 2015

• Tutorial in quantum thermodynamics, IDEA League School, Aachen, Germany, February 23–25,
2015.

• Is Bohmian Mechanics self-consistent?, Trimestre: Le Monde Quantique, Institut Des Hautes
Études Scientifiques (IHES), Bures-sur-Yvette, France, February 18, 2015.

• Conditional mutual information, The Third Peter Whittle Colloquium, Cambridge, United
Kingdom, January 28, 2015.

• Quantum information security (invited tutorial), IDQ Winter School, Les Diablerets,
Switzerland, January 21, 2015.

• Quantum information theory (invited tutorial), QSIT Student School, Arosa, Switzerland,
January 6, 2015.

• Randomness in nature, TU Delft QuTech Colloquium, Delft, the Netherlands, December 4, 2014.

• Informatik als Unterrichtsfach am Gymnasium, KSGR Herbsttagung, Berne, Switzerland,
November 26, 2014.

• Is the wave function in one-to-one correspondence with reality?, Munich Physics Colloquium,
Munich, Germany, November 17, 2014.
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• Non-contextuality and free choice (invited talk), Workshop on Quantum Contextuality, National
University of Singapore, Singapore, November 4, 2014.

• Quantum cryptography — if secure is not enough, ETH Math-Phys Alumni Lecture 2014,
Zurich, Switzerland, October 30, 2014.

• Randomness in physics, Physics Colloquium of the University of Stuttgart, Germany, October 28,
2014.

• Von Bits und Qbits — auf dem Weg zum Quantencomputer, Öffentliche NWG-Vortragsreihe an
der Universität St. Gallen, Switzerland, October 22, 2014.

• Quantifying security (invited tutorial), QCrypt 2014, Paris, France, September 1, 2014.

• Quantum thermodynamics (invited lecture series), QUTE-Europe Summer School, Smolenice
Castle, Slovakia, from August 25 to August 27, 2014.

• Randomness and free choice in experiment (invited talk), Gordon Research Conference on
Quantum Science, Stonehill College, Easton MA, USA, July 31, 2014.

• The freedom of choice assumption and its implications (invited talk), Quantum
(Un)Speakables II, University of Vienna, Austria, June 22, 2014.

• Quantum key distribution and information theory (invited tutorial), Spring School on Quantum
Physics and Computer Science, Sèvres, France, June 16, 2014.

• Axiomatic approach towards single-shot entropies (invited talk), Beyond I.I.D. Workshop,
National University of Singapore, Singapore, May 21, 2014.

• A quantum information perspective on Maxwell’s demon, Physikalisches Kolloquium, Goethe
Universität Frankfurt am Main, Germany, April 30, 2014.

• Reliable quantum state tomography, MIT Seminar on Quantum Information, Boston, USA,
April 2, 2014.

• Randomness amplification (invited talk), NIST-UMD Workshop on Quantum Information and
Computer Science, Maryland, USA, April 1, 2014.

• Quantum foundations and thermodynamics (invited lecture series), The 31st Jerusalem Winter
School in Theoretical Physics, Jerusalem, Israel, from December 30, 2013 to January 2, 2014.

• One-shot entropies from thermodynamics (invited talk), Programme on Mathematical
Challenges in Quantum Information, Cambridge, United Kingdom, December 5, 2013.

• Is the wave function in one-to-one correspondence with reality? (invited talk), Institute for
Interdisciplinary Information Sciences Seminar, Tsinghua University, November 15, 2013.

• Landauer’s principle revisited (invited talk), Hot Topics in Physical Informatics Conference,
Changsha, China, November 12, 2013.

• Quantum cryptography with local Bell tests, Hot Topics in Physical Informatics Conference,
Changsha, China, November 11, 2013.

• Quantentechnologie für und gegen Spione, Physikalische Gesellschaft Zürich, Zurich,
Switzerland, November 7, 2013.

• Does freedom of choice imply that the wave function is real? (invited talk), Q+ Hangout,
October 29, 2013.

• Is quantum cryptography secure against hacking attacks? (invited talk), Korea Institute for
Advanced Study Seminar, Seoul, South Korea, October 18, 2013.
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• A quantitative Landauer’s principle (invited talk), Conference on Noise, Information &
Complexity at the Quantum Scale, Erice, Italy, October 8, 2013.

• How secure is quantum cryptography? (invited talk), SPIE Security and Defence Conference,
Dresden, Germany, September 23, 2013.

• Gambling against the second law of thermodynamics (public lecture), National University of
Singapore, Singapore, September 10, 2013.

• Information and work, tutorial, Program on Mathematical Horizons for Quantum Physics 2,
Singapore Institute for Mathematical Sciences, Singapore, September 9, 2013.

• The physics of cryptography (invited talk), QCrypt 2013, Waterloo, Canada, August 5, 2013.

• Security of quantum key distribution (invited tutorial), QKD Summer School, Waterloo, Canada,
July 30 and 31, 2013.

• A proof of the data processing inequality based on smooth entropy (invited talk), Conference on
Entropy in Quantum Mechanics: Recent Advances, Cergy-Pontoise, France, June 26, 2013.

• Quantum information theory (invited tutorial), 13th International School on Formal Methods for
the Design of Computer, Communication and Software Systems: Dynamical Systems, Bertinoro,
Italy, June 18 and 19, 2013.

• How secure is quantum cryptography? (invited talk), Conference on Laser and Electro Optics
(CLEO), San Jose, USA, June 11, 2013.

• On the non-extendibility of quantum theory (invited talk), The Quantum Landscape:
Generalizations of Quantum Theory and Experimental Tests, Waterloo, Canada, May 27, 2013.

• Smooth entropy in physics and information theory (keynote talk), Workshop on the Mathematics
of Information-Theoretic Cryptography, Leiden, the Netherlands, May 23, 2013

• A quantitative Landauer’s principle (invited talk), Workshop on Equilibration and
Thermalization in Quantum Systems, Stellenbosch, South Africa, April 16, 2013.

• The wave function is as real as it can be (invited talk), Workshop on Physics and Information,
Paris, France, April 9, 2013.

• The freedom of choice assumption and its implications (invited talk), APS March Meeting 2013,
Baltimore, USA, March 21, 2013.

• Quantencomputer (public lecture), Naturwissenschaftliche Gesellschaft Winterthur, Switzerland,
March 8, 2013.

• Einführung in die Quantenphysik (lecture for high school students), Kantonsschule Büelrain,
Winterthur, Switzerland, March 4, 2013.

• On the completeness of quantum theory (invited talk), Quo Vadis Quantum Physics Workshop,
Natal, Brazil, February 26, 2013.

• Quantum information theory (invited tutorial), QSIT Student School, Arosa, Switzerland,
January 29, 2013.

• Quantum information security (invited tutorial), IDQ Winter School, Les Diablerets,
Switzerland, January 23, 2013.

• Defeating the i.i.d. constraint, Beyond I.I.D. in Information Theory Workshop, Cambridge,
United Kingdom, January 8, 2013.
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• Quantum cryptography: towards device-independence (invited talk), Topical Research Meetings
on Physics: Quantum Technologies — Taking Concepts Through to Implementations, London,
United Kingdom, December 17, 2012.

• Smooth entropy (invited talk), WECIQ 2012, Fortaleza, Brazil, October 9, 2012.

• Device-independent security for quantum cryptography (invited talk), SPIE Security and
Sensing Conference, Edinburgh, United Kingdom, September 25, 2012.

• Towards security proofs for practical quantum cryptography (invited talk), QUANT2012
Workshop, University of California, Los Angeles, USA, August 29, 2012.

• On the notion of free choice in physics (invited talk), Workshop on Quantum Physics of
Information, Shanghai, China, August 27, 2012.

• A theory of information for physics (plenary talk), International Congress on Mathematical
Physics, Aalborg, Denmark, August 8, 2012.

• Reliable quantum state tomography (invited talk), 11th International Conference on Quantum
Communication, Measurement and Computing (QCMC), Vienna, Austria, July 31, 2012.

• Is a system’s wave function in one-to-one correspondence with its elements of reality? (invited
talk), Workshop on Quantum Information Theory, Seefeld, Austria, July 2, 2012.

• Is the wave function in one-to-one correspondence to the elements of reality? (invited talk),
Workshop on the Occasion of Nicolas Gisin’s 60th Birthday, Val d’Illiez, Switzerland, May 30,
2012.

• Free randomness amplification (invited talk), CTIC Workshop on Quantum Information Science,
Tsinghua University, Beijing, China, May 23, 2012.

• Free randomness can be amplified, CQIF Seminar, University of Cambridge, United Kingdom,
May 3, 2012.

• No extension of quantum theory can have improved predictive power (invited talk),
International Workshop: From Quantum Foundations to Quantum Fluids, Toulouse, France,
April 4, 2012.

• The thermodynamic meaning of negative (conditional) entropy, Quantum Computation &
Information Seminar, University of Bristol, United Kingdom, April 3, 2012.

• Exploiting the quantum laws (invited talk), Young Researchers in Mathematics Conference
(YRM 2012), Bristol, United Kingdom, April 2, 2012.

• On the non-extendibility of quantum theory (invited talk), Workshop on Quantum Mechanics:
From Foundations to Quantum Information Science, Center for Interdisciplinary Research,
Bielefeld, Germany, March 1, 2012.

• Is quantum theory informationally complete? (invited talk), Colloquium of the Dipartimento di
Fisica, Università di Pavia, Pavia, Italy, February 9, 2012.

• Quantum information (tutorial), NCCR QSIT Student School, Arosa, Switzerland, January 31,
2012.

• Theoretical and practical security in quantum cryptography (keynote speech), 4th Winter School
on Practical Quantum Cryptography, Les Diablerets, January 25, 2012.

• Free randomness amplification, CHIST-ERA Meeting on Device-Independent Quantum
Information Processing, Geneva, Switzerland, November 24, 2011.
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• An information-theoretic view on thermalization (invited talk), Workshop on Quantum
Information in Quantum Many-Body Physics, Montreal, Canada, October 20, 2011.

• Information security in a quantum world (invited talk), Annual Doctoral Workshop on
Mathematical and Engineering Methods in Computer Science (MEMICS), Lednice, Czech
Republic, October 14, 2011.

• What does quantum cryptography tell us about quantum physics? (invited lecture), André
Aisenstadt Chair Lecture, Montreal, Canada, October 12, 2011.

• Free randomness amplification (invited talk), Quantum Computer Science Workshop, Montreal,
Canada, October 5, 2011.

• Entanglement witnessing and cryptography using uncertainty relations (invited talk),
HIPERCOM Workshop, Paris, France, September 27, 2011.

• Quantum information theory (invited tutorial), QIPC School, Diavolezza, Switzerland,
September 2, 2011.

• Information-theoretical security of QKD (invited lecture), QKD Summer School, Waterloo,
Canada, July 26 and 27, 2011.

• Privacy amplification and composable security (invited talk), QKD Post Processing Workshop,
Vienna, Austria, July 7, 2011.

• Quantum cryptography (invited lecture), Canadian Summer School on Quantum Information,
Sherbrooke, Canada, June 13, 2011.

• Informatik im Unterricht, Tagung der Konferenz Schweizerischer Gymnasialrektorinnen und
Gymnasialrektoren 2011, Payerne, Switzerland, May 31, 2011.

• Quantum-resilient randomness extraction (invited talk), 5th International Conference on
Information Theoretic Security, Amsterdam, the Netherlands, May 22, 2011.

• The decoupling theorem (invited talk), QCS Project Workshop, Riga, Latvia, May 20, 2011.

• The uncertainty principle in the presence of quantum memory (invited talk), KCIK Symposium
2011, Sopot, Poland, May 14, 2011.

• How fundamental is the uncertainty principle? (invited talk), Conference on Conceptual
Foundations and Foils for Quantum Information Processing, Waterloo, Canada, May 12, 2011.

• What does quantum information theory tell us about thermodynamics? (invited talk), QIPA
2011, Allahabad, India, February 19, 2011.

• Informatik als wissenschaftliche Denkweise, SCHILW-Tag (Lehrerfortbildung), Kantonsschule
Alpenquai, Lucerne, Switzerland, January 27, 2011.

• Theory of quantum cryptography (keynote speech), Winter School on Quantum Cryptography,
Les Diablerets, Switzerland, January 19, 2011.

• A quantum information-theoretic perspective on thermodynamics, Physics Colloquium,
University of Düsseldorf, Germany, December 16, 2010.

• Information als Grundbaustein des Universums, Ringvorlesung der Wissenschaftshistorischen
Kommission, ETH Zurich, Switzerland, November 9, 2010.

• Cryptography without trusted devices (invited talk), Workshop on Post-Quantum Security
Models, Paris, France, October 11, 2010,
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• On the non-extendibility of quantum theory, Workshop on New Directions in Quantum Theory,
ETH Zurich, Switzerland, July 29, 2010.

• Quantum cryptography (invited tutorial), Advanced School in Quantum Information Processing
and Quantum Cryptography, Montreal, Canada, June 21 and June 22, 2010.

• Tomography with finite data and implications to quantum cryptography (invited talk),
Workshop on Theory and Realisation of Practical Quantum Key Distribution, Waterloo, Canada,
June 16, 2010.

• Randomness extraction relative to quantum information (invited talk), 7th Central European
Quantum Information Processing Workshop (CEQIP), Valtice, Czech Republic, June 4, 2010.

• Provable post-quantum security (invited talk), International Workshop on Post-Quantum
Cryptography, Darmstadt, Germany, May 26, 2010.

• The non-extendibility of quantum theory, CoQuS Colloquium, University of Vienna, Austria,
May 3, 2010.

• Min-entropy sampling (invited talk), Workshop on Cryptography from Storage Imperfections,
Caltech, USA, March 21, 2010.

• Basic principles of quantum-secured key agreement (keynote speech), Winter School on
Quantum Cryptography, Les Diablerets, Switzerland, February 10, 2010.

• Why should cryptographers care about quantum physics? (keynote lecture), Quantum
Communication Workshop 2010, Oslo, Norway, February 1, 2010.

• Quantum key distribution secure against hacking attacks, Université de Montréal, Montreal,
Canada, December 22, 2009.

• Quanteninformation, Collegium generale, University of Berne, Switzerland, December 16, 2009.

• Security against quantum mechanical adversaries (invited talk), International Conference on
Quantum Communication and Quantum Networking, Sorrento Peninsula, Naples, Italy, October
26, 2009.

• Quantum cryptography, Security Zone Meeting, Zurich, Switzerland, September 23, 2009.

• Security of continuous variable quantum cryptography (invited talk), NATO Advanced Research
Workshop on Quantum Cryptography and Computing: Theory and Implementation, Gdansk,
Poland, September 9, 2009.

• Optimal decoupling (invited talk), International Congress on Mathematical Physics, Prague,
Czech Republic, August 6, 2009.

• De Finetti and entropies (invited talk), Workshop on Quantum Marginals and Density Matrices,
Fields Institute, Canada, July 29, 2009.

• Smooth entropies (invited talk), Cambridge Summer Workshop on Quantum Information
Theory, Cambridge, United Kingdom, July 6, 2009.

• Postselection as a tool in quantum information (invited talk), 4th Feynman Festival, Olomouc,
Czech Republic, June 23, 2009.

• Security against quantum adversaries, Distinguished Lecture Series of the Center for Advanced
Security Research, University of Darmstadt, Germany, June 4, 2009.

• Quantum attacks against non-quantum cryptosystems, Information Security Seminar, Royal
Holloway University of London, United Kingdom, May 7, 2009.
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• Beyond standard quantum information theory, Theory Seminar, University of Basel,
Switzerland, April 2, 2009.

• Aspects of security in quantum cryptography (invited tutorial), Winter School on Quantum Key
Distribution, Les Diablerets, Switzerland, January 21, 2009.

• Non-asymptotic information theory (invited talk), 423. Wilhelm und Else Heraeus-Seminar, Bad
Honnef, Germany, November 5, 2008.

• Fundamentals of quantum information security (invited talk), SECOQC QKD Conference,
Vienna, Austria, October 9, 2008.

• Entropy sampling (invited talk), 9th International Conference on Quantum Communication,
Measurement and Computing (QCMC), Calgary, Canada, August 23, 2008.

• Security proofs in quantum cryptography (invited tutorial), Information Security in a Quantum
World, Summer School, Waterloo, Canada, August 9, 2008.

• Induction and quantum cryptography (invited talk), 5th European Congress of Mathematics
(ECM), Mini-Symposium on Mathematics of Cryptology, Amsterdam, the Netherlands, July 16,
2008.

• Future directions in provably secure cryptography (keynote speech), International Cryptology
Workshop and Conference 2008, Kuala Lumpur, Malaysia, June 11, 2008.

• Provable security in cryptography (invited tutorial), International Cryptology Workshop and
Conference 2008, Kuala Lumpur, Malaysia, June 9, 2008.

• Extracting classical randomness in a quantum world (invited talk), IEEE Information Theory
Workshop (ITW), Porto, Portugal, May 9, 2008.

• On induction in quantum mechanics, Seminar in Theoretical Physics, Geneva, Switzerland, April
18, 2008.

• Quantum versions of de Finetti’s theorem, Winter Meeting in Mathematical Physics, Zurich,
Switzerland, February 22, 2008.

• Quantum extractors (invited talk), Third Workshop on Theory of Quantum Computation,
Communication, and Cryptography (TQC), Tokyo, Japan, February 1, 2008.

• Generalized entropies (invited talk), Eleventh Workshop on Quantum Information Processing
(QIP), New Delhi, India, December 20, 2007.

• Symmetries and the interpretation of experimental data (invited talk), Twelfth Congress of
Philosophy and Foundations of Science, New Delhi, India, December 19, 2007.

• On the difficulty of extracting randomness from partially untrusted quantum devices, Seminar at
HP Labs Bristol, United Kingdom, December 5, 2007.

• Tutorial in information-theoretic and quantum cryptography (invited tutorial),
EIDMA/DIAMANT minicourse, Eindhoven, the Netherlands, October 8–12, 2007.

• De Finetti theorems as a precondition to doing science (invited talk), Workshop on Operational
Probabilistic Theories as Foils to Quantum Theory, Cambridge, United Kingdom, July 9, 2007.

• Tutorial in quantum cryptography (invited tutorial), Seventh Canadian Summer School on
Quantum Information, Waterloo, Canada, May 27–31, 2007.

• Can we justify the i.i.d. assumption? (invited talk), International Conference on Information
Theoretic Security (ICITS), Madrid, Spain, May 26, 2007.
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• Non-asymptotic quantum information theory, Seminar at the National University of Singapore,
Singapore, April 26, 2007.

• Symmetrie impliziert Unabhängigkeit (invited talk), Jahrestreffen des Beirats der
Universitätsprofessorinnen und -professoren in der Gesellschaft für Informatik (GIBU),
Dagstuhl, Germany, April 3, 2007.

• Tutorial in quantum cryptography (invited tutorial), Theory of Cryptography Conference (TCC),
Amsterdam, the Netherlands, February 24, 2007.

• Tutorial in quantum key distribution, QUROPE Winter School, Obergurgl, Austria, February
18–24, 2007

• Quantum information theory without independence assumptions (invited talk), Southwest
Quantum Information and Technology Workshop (SQuInT), Pasadena, USA, February 17, 2007.

• Security proof of quantum cryptography based on information-theoretic arguments, Seminar at
the Max Planck Institute für Informatik, Germany, November 28, 2006.

• How secure is quantum key distribution? (invited talk), Quantum Cryptography and
Computing Workshop, Fields Institute, Canada, October 3, 2006.

• An information-theoretic view on quantum cryptography, Swiss Federal Institute of Technology,
Switzerland, September 11, 2006.

• Symmetry implies independence, National University of Singapore, Singapore, August 3, 2006.

• Security of quantum key distribution, GI Dissertationspreis-Kolloquium, Dagstuhl, Germany,
May 23, 2006.

• Quantum information theory (invited talk), Gordon Research Conference on Quantum
Information Science, Il Ciocco, Italy, May 10, 2006.

• A de Finetti representation theorem for finite symmetric quantum states, Seminar at Royal
Holloway, University of London, United Kingdom, January 26, 2006.

• An exponential de Finetti theorem and its applications to quantum cryptography (invited talk),
Workshop on Quantum Information Processing (QIP), Paris, France, January 18, 2006.

• Quantum key distribution and composability (invited talk), Workshop on Classical and
Quantum Information Security, California Institute of Technology, Pasadena, USA, December 17,
2005.

• A quantum de Finetti theorem, Seminar at the University of Bristol, United Kingdom, November
9, 2005.

• Tutorial in information-theoretic and quantum cryptography (invited tutorial), ECRYPT Autumn
School, Bertinoro, Italy, October 16–21, 2005.

• Security of quantum key distribution (invited lecture series), SECOQC-QIT Meeting, Erlangen,
Germany, from October 10 to October 14, 2005.

• De Finetti representation for symmetric quantum states (invited talk), Being Bayesian in a
Quantum World (Workshop), Konstanz, Germany, August 2, 2005.

• Tutorial in quantum cryptography (invited lecture series), Workshop on Information Measures in
Quantum Cryptography, Bellairs Research Institute, Barbados, from March 7 to March 12, 2005.

• Universally composable privacy amplification against quantum adversaries, Theory of
Cryptography Conference (TCC), Cambridge, Massachusetts, USA, February 12, 2005.

16



• A new security proof for QKD protocols, Université de Montréal, Montreal, Canada, February 7,
2005.

• A de Finetti representation theorem and applications to QKD, University of Waterloo, Waterloo,
Canada, January 7, 2005.

• Privacy amplification against quantum adversaries, Quantum Cryptography Workshop,
University of Cambridge, United Kingdom, September 6, 2004.

• Smooth Rényi entropy and applications, IEEE International Symposium on Information Theory
(ISIT), Chicago, Illinois, USA, June 29, 2004.

• Privacy amplification secure against an enemy with selectable knowledge, IEEE International
Symposium on Information Theory (ISIT), Chicago, Illinois, USA, June 28, 2004.

• The exact price for unconditionally secure asymmetric cryptography, EUROCRYPT 2004,
Interlaken, Switzerland, May 3, 2004.

• Indifferentiability, impossibility results on reductions, and applications to the random oracle
methodology, Theory of Cryptography Conference (TCC), Cambridge, Massachusetts, USA,
February 19, 2004.

• On the power of quantum memory (invited talk), Quantum Information Workshop, Barcelona,
Spain, January 8, 2004.

• Relating quantum entanglement and classical correlation, Seminar at the University of
Cambridge, United Kingdom, May 27, 2003.

• New bounds in secret-key agreement: the gap between formation and secrecy extraction,
EUROCRYPT 2003, Warsaw, Poland, May 8, 2003.

• Towards characterizing the non-locality of entangled quantum states, Université de Montréal,
Montreal, Canada, February 24, 2003.

• New bounds in secret-key agreement, bound entanglement, and bound information, McGill
University, Montreal, Canada, February 20, 2003.

• About the mutual (conditional) information, IEEE International Symposium on Information
Theory (ISIT), Lausanne, Switzerland, July 4, 2002.

• Generalized indistinguishability, IEEE International Symposium on Information Theory (ISIT),
Lausanne, Switzerland, July 4, 2002.

• Linking secret key agreement and quantum distillation, Quantum Computing Workshop,
Geneva, Switzerland, May 3, 2002.

• Kryptographie und andere Paradoxa, Tag der Schweizer Informatikolympiade, ETH Zurich,
Switzerland, April 18, 2002.

• Secret-key agreement and the link to quantum information theory, Université de Montréal,
Montreal, Canada, January 25, 2002.

Organisation of Conferences and Workshops

• Co-organiser of the SwissMap Workshop: Mathematical Physics meets Quantum Information, Leysin,
Switzerland, June 2019.
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• Coordinator of the Program “Quantum Physics of Information” at the Kavli Institute for
Theoretical Physics, Santa Barbara, USA, from September to December 2017.

• Co-organiser of the Special Session on Quantum Information of the QMath13 Conference, Atlanta,
United States, October 2016.

• Co-organiser of the Workshop on the Foundations of Randomness, Stellenbosch Institute for
Advanced Study, South Africa, October 2015.

• Co-organiser of the Workshop on Time in Physics, ETH Zurich, September 2015.

• Co-organiser of the Workshop Beyond I.I.D. in Information Theory, Banff International Research
Station, Canada, July 2015.

• Co-organiser of the ITS Workshop on the Foundations of Quantum Mechanics, ETH Zurich, October
2014.

• Co-organiser of the First Workshop on Quantum Information and Foundations of Thermodynamics,
ETH Zurich, August 2011.

• Co-organiser of the Workshop on Fundamentals of Physics and Information, ETH Zurich, June 2010.

• Main Organiser of the 13th Conference on Quantum Information Processing (QIP 2010), ETH Zurich,
January 2010.

• Co-organiser of the 8th Symposium of Topological Quantum Computing, ETH Zurich, August 2009.

• Co-organiser of the Workshop on Information Primitives and Laws of Nature, ETH Zurich, May 2008.

Membership of Scientific Committees

• Various technical program committees for workshops and conferences, including the IEEE
International Symposium on Information Theory (ISIT) 2008 and 2015, the International Conference on
Information Theoretic Security (ICITS) 2008 and 2009, CRYPTO 2008, 2009, and 2012, EUROCRYPT
2011, the Workshop on Theory of Quantum Computation, Communication, and Cryptography (TQC)
2009 and 2012, the Conference on Quantum Information Processing (QIP) 2012 and 2016, and the
Conference for Quantum Information Processing and Communication (QIPC) 2011.

• Member of the Scientific Committee of the National Centre of Competence in Research (NCCR)
“SwissMAP”; from 2019.

• Member of the Scientific Committee of the National Centre of Competence in Research (NCCR)
“QSIT”; 2017 – 2022.

• Program Chair of the 5th Conference on Quantum Cryptography (QCRYPT 2015).

• Program Chair of the Seventeenth Conference on Quantum Information Processing (QIP 2014).

• Vice Chair of the European COST Action Thermodynamics in the Quantum Regime (MP1209); from
2013 to 2017.

• Steering Committee of the Conference on Quantum Cryptography (QCRYPT); from 2010 to 2012.

• Steering Committee of the Conference on Quantum Information Processing (QIP); from 2008 until
2011, and from 2016 to 2019.

• C18 Commission on ”Mathematical Physics” of the International Union of Pure and Applied Physics
(IUPAP); from 2008 to 2014.
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Additional Professional Activities

• Member of selection committees (Wahlvorbereitungskommissionen) in the Departments ITET,
Mathematics, and Physics.

• Deputy Director of the National Centre of Competence in Research (NCCR) “SwissMAP”;
from 2023.

• Co-Director of SwissMAP Research Station; from 2020.

• Member of the Scientific Advisory Committee of the Institute for Theoretical Studies; since 2020.

• Member of the Steering Committee and the Admission Committee of the Master Program in
Quantum Engineering; from 2019.

• Member of the Steering Committee of the ETH Zurich Quantum Center; 2019 – 2023.

• Head of the Strategy Committee of the Department of Physics of ETH Zurich; 2018 – 2023.

• Head of the Institute for Theoretical Physics; 2013 – 2015.

• Member of the ETH Aufnahmeprüfungskommission; 2008 – 2020.

• Board member of the Pauli Center, 2017 – 2023.

• Organiser of the joint Zurich Theory Colloquium of the University and ETH Zurich; 2012 – 2018.

• Expert for matura exams at the Kantonsschule Schaffhausen; 2007 – 2010.

• Member of the Schulkommission Kantonsschule Büelrain, Winterthur; 2010 – 2019.
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