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Quantum is Interdisciplinary
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https://quantum-journal.org/papers/q-2019-12-16-215/
https://creativecommons.org/licenses/by/3.0/

é% Science VS. Mathematics
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e Goal: Understand Nature * Goal: Understand Patterns
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e Method: Conduct Experiments * Method: Write Proofs
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* Core Concept: Falsifiable Hypothesis * Core Concept: Consistent Axioms
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« Make a guess, check if it’s true! * Set the rules, obey them!

You can’t do science without math.
You can do math without science.
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Examples of Interesting Patterns in Mathematics
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* Tilings 51U
* Graphs 757
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Not just numbers and formulas!
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é%/ My Current Research Area: Qraph Theory
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Example of a graph

7504 Graphs consists of vertices connected by edges.
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Many physical problems are modeled by graphs.
ZDYBMMRRIZT I T TETIVbEn 3,

NI/

Vertices Edges Social Networks Brain Connectivity
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% Graph States
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Quantum states are a way of representing information in quantum mechanics.
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Graph states are an important type of quantum state.

p | p Their preparation circuit is represented by a graph.
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Locally Equivalent Graphs and Graph States
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Local complement (LC) is a mathematical operation that changes a graph.
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LC operations on graphs model entanglement preserving operations on graph states.
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é%? LC Orbits of Graph States
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The LC orbit of a graph state is the collection of graphs related by LC operations.
JI7IREED LC BE (L, LCIRIEICKTRE[FIIoNZIITDESTT,
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Adcock, Jeremy C., et al. "Mapping graph state orbits under local complementation." Quantum 4 (2020): 305.

| am researching mathematical characterizations of certain graph state LC orbits.
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% Theoretic_al Questions, Practical Applications
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Understanding LC orbits means we can choose the best graph state.
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Kn Sn+1 Kn,‘m
Complete Star Complete Complete Clique-Star Multi-leaf

Bipartite k-partite Repeater

The best state (strongest, fastest, cheapest) depends on the application.
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