
​5. Program​
​General notes: hour-long session slots are aimed at 45-50 minutes, leaving time in between​
​for short coffee or brainstorm breaks. A ‘session’ means an interactive contribution with a​
​lead who is an expert. Some of this can be a few slides, but mostly these are structured as​
​discussion sessions. The breakouts are all also such that participants can gather around the​
​coffee machine or simply get coffee in an informal setting. Creating this atmosphere is​
​essential, and we have the experience in doing so (see ref [3]). The program below has​
​been built out from the original application. Generally, though we aim to provide the below​
​structure for the program, we want to be flexible and style this into somewhat of an​
​unconference if possible, guided by the participant motivation and interest.​

​Day 1​
​The first day aims to create a​​common understanding​​of quantum phenomena​​, sufficient to​
​make subsequent conversations productive for all participants. Participants with an existing​
​background in quantum physics (track 1) will be invited to use publicly available materials​
​and tools that enable them to express quantum phenomena in the context of games.​

​We draw the materials from our experience running quantum game jams (short, focused​
​events where participants develop functional games). The materials include short tutorials as​
​well as concrete art and sound assets that participants could use (​​sample​​). The tools are​
​various software libraries that we have used to develop quantum games in the past.​

​Participants without a background in physics (track 2) will be invited to think about quantum​
​phenomena in the context of game mechanics. Here we draw on our experience as​
​educators who share quantum mechanics with a wide range of audiences, from the general​
​public to graduate-level to arts students studying quantum game design.​

https://drive.google.com/drive/folders/1tt0b5DKEOUwC3z6TkBMeTtqR-7JhtnyZ?usp=drive_link


​Time​ ​Description​

​1000​ ​Lorentz Welcome/Open​

​1020​ ​Organizers welcome/open (why quantum & why games)​

​# Quantum Play​

​1045​ ​Icebreaker with short TiqTaqToe tournament (single round games), participants​
​get-to-know each other.​

​1130​ ​Reflection and common session on the explored quantum concepts​

​1200​ ​Lunch​

​1330.1​ ​(Physicists) Intro to current tools and general practices in game development.​

​This session begins with a short lecture on the basic principles of expressing​
​game mechanics as quantum systems, followed by a demonstration of the​
​lecture content. During the balance of the session, participants are​
​encouraged to install the software tools and become familiar with them;​
​participants with experience in the field can help others with no experience.​

​1330.2​ ​(Others) A brief tour of quantum (game) mechanics​

​This session alternates between short lectures and activities where​
​participants learn, (mis-)apply quantum mechanics, and receive feedback. The​
​goal is to rapidly build understanding of how quantum games are different than​
​classical games.​

​1430.1​ ​Recreate and remix existing games​

​During this session, participants are invited to recreate existing, simple​
​quantum games (Tic Tac Toe, Fox in the Hole, “Mario Bros.” and so on). The​
​goal is to develop practical intuition about quantum game development.​

​1430.2​ ​Continue/prototype ideas​

​This session extends the morning session of identifying and overcoming​
​challenges in quantum game design. The goal is to help participants start to​
​bring their expertise to problems in quantum game design.​

​# The work begins​

​1600​ ​The Big Question, and the break down​

​With some exposure to quantum games, this is a facilitated group discussion​
​about the key research problems that they think are the most interesting to​



​Time​ ​Description​

​1000​ ​Lorentz Welcome/Open​

​1020​ ​Organizers welcome/open (why quantum & why games)​

​# Quantum Play​

​1045​ ​Icebreaker with short TiqTaqToe tournament (single round games), participants​
​get-to-know each other.​

​1130​ ​Reflection and common session on the explored quantum concepts​

​investigate. The output of this session will be captured and should inform the​
​planning and design later in the week. Summaries and ideas are collected on​
​the joint Discord server.​

​1700​ ​Reception​

​Day 2​
​The second day helps participants conceive of game design as a representation of real​
​world phenomena, and position quantum physics as one more “real world” phenomenon that​
​is yet unexplored. By situating games and quantum as real world phenomena, we invite​
​participants to bring their experience theorizing about the real world to this unexplored realm.​
​However, in place of abstract discussion, we ask that participants congregate into​
​multi-disciplinary groups and apply their expertise to build real prototypes of their ideas as a​
​collective.​



​Time​ ​Description​

​0930​ ​Reflections on previous day, with coffee​

​1000​ ​Popular game mechanics and what they can teach us about the real world.​

​This is an interactive session about the relationship between game mechanics​
​and real world phenomena. The goal is to help participants understand the​
​challenges that they identified during the previous day in a broader context. It​
​also helps participants understand what kind of classical problems can be​
​benchmarked with classical games.​

​1100​ ​Real world quantum mechanics and skills that we need to understand them.​

​This is another session that draws on the difficulty that participants (physicists​
​and others) had in starting to think in terms of quantum information theory. The​
​goal for this session is to build cross-disciplinary perspectives on the​
​challenges of understanding quantum mechanics, and how similar problems​
​might have been solved in unfamiliar disciplines. This session also gears​
​non-quantum experts to quantum computing.​

​1200​ ​Lunch​

​1330​ ​Split into multi-disciplinary groups and design/prototype/build.​

​During this session, teams with expertise from multiple disciplines gather to​
​discuss the problems identified up to this point in the workshop, identify​
​possible approaches to the problem, and an experiment that they can express​
​as a quantum game. The output of this session could be a small prototype for​
​a game (digital or physical). For this session we will enforce a mix of quantum​
​experts and game experts per team, so that we gear projects toward​
​potentially meaningful quantum games (e.g. educational or benchmarks).​

​1600​ ​Reconvene, share, discuss​

​Each team shares the output of their discussions for the afternoon session.​
​The goal is to share ideas, perspectives, and inspiration that could prove​
​useful to others. This session is essential for feedback on e.g. scientific​
​relevance, scientific correctness, playability and inclusivity.​

​1700​ ​Break​

​1800​ ​Off-site excursion for all participants​

​Day 3​
​The third day aims to generate discussion (and more prototypes) related to quantum​
​problems that may benefit from gamification, and on how humans relate to quantum​
​phenomena. At this point both groups should have a common understanding. The morning​



​session focuses on cognitive theory and existing visualization approaches, which will help​
​shape the quantum games. The afternoon session invites multi-disciplinary groups to​
​collaborate on designing strategies to help people think “quantum”, and instantiating those​
​ideas.​

​Time​ ​Description​

​0930​ ​Reflections on previous day, with coffee​

​1000​ ​Cognitive theory and practical approaches to visualizing mathematics.​

​This session is an interactive lecture on the basics of cognitive theory, and​
​how the brain processes abstract information. This should be a useful​
​perspective for all teams as they go deeper into the design and​
​implementation of their games.​

​1100​ ​What’s a dimension? How do we categorize them? How do we combine them?​

​This session is another interactive lecture that extends the previous lecture​
​into ideas that are purely abstract, and how we might use them.​

​1200​ ​Lunch​

​1330​ ​Split into multi-disciplinary groups and design/prototype/build​

​During this session, teams with expertise from multiple disciplines gather to​
​discuss the problems identified up to this point in the workshop, identify​
​possible approaches to the problem, and an experiment that they can express​
​as a quantum game. The output of this session could be a small prototype for​
​a game (digital or physical).​

​1600​ ​Reconvene, share, discuss​

​Each team shares the output of their discussions for the afternoon session.​
​The goal is to share ideas, perspectives, and inspiration that could prove​
​useful to others. This session is essential for feedback on e.g. scientific​
​relevance, scientific correctness, playability and inclusivity.​

​1700​ ​Break​

​1800​ ​Workshop dinner / Off-site excursion for all participants​

​Day 4​
​The fourth day begins with the capstone for the workshop. The full group will participate in a​
​structured brainstorming session with the aim of defining up to three games that either​
​incorporate quantum physics in their game mechanic, encourage playful exploration of​
​quantum algorithms or benchmark a particular quantum property. After the projects are​



​defined, participants can decide what and how they’d like to contribute to the projects, and​
​spend the balance of the day executing on the ideas.​

​Time​ ​Description​

​0930​ ​Reflections on previous day, with coffee​

​1000​ ​Full group brainstorm about ideas to test with real people.​

​This session is a facilitated group discussion to identify the most interesting​
​ideas identified during the week. Participants are expected to collect into​
​groups around one or more ideas to design and build a prototype.​

​1100​ ​Form smaller execution groups, refine ideas, build.​

​1200​ ​Lunch​

​1330​ ​Build time. Continues until 1000 am on Day 5.​

​Day 5​
​The fifth day is about collecting feedback on the games produced on day 4.​

​Time​ ​Description​

​0930​ ​Polish projects, with coffee​

​1000​ ​User testing.​

​1200​ ​Lunch​

​1330​ ​Share collected feedback from user testing from the morning.​

​During this session, the group should share the project that they built, their​
​observations about interactions with the project, and what they learned in the​
​process.​

​1400​ ​Reflections and future planning​

​Facilitated group discussion reflecting on the workshop, and identifying​
​intentions and actions for next steps into a roadmap. This will be documented​
​too via the joint Discord server, and concrete follow-up plans (joint funding​
​opportunities; a channel on the whitepaper, etc) are encouraged.​

​1500​ ​Thanks and outro​

​1530​ ​End​


