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Bio

BIO
Ruishi Qi is a Stanford Science Fellow in the Department of Applied Physics at Stanford University, working with Professor Tony F. Heinz in the Edward

L. Ginzton Laboratory. His research explores strongly correlated quantum matter in two-dimensional electron–hole systems. He combines van der Waals

heterostructures, low-temperature optical spectroscopy, electronic transport, and thermodynamic measurements to study how excitons, trions, and

biexcitons form collective quantum phases, including excitonic insulators, condensates, and crystals.

He received his Ph.D. in Physics from the University of California, Berkeley in 2026, advised by Professor Feng Wang, his M.A. in Physics from UC

Berkeley in 2022, and his B.S. in Physics from Peking University in 2020, where he worked with Professor Peng Gao. His earlier research developed

electron energy-loss spectroscopy methods for probing phonons and polaritons at the nanoscale. His honors include the Stanford Science Fellowship,

the Jackson C. Koo Award in Condensed Matter, and the Alex Zettl Graduate Student Award in Physics.

At UC Berkeley, he taught discussion and laboratory sections for Physics 7A: Physics for Scientists and Engineers in 2020–2021. He also mentored

undergraduate researchers through the Berkeley Physics Innovators Initiative (2023–2024) and Berkeley Physics International Education (2022 and

2025).

HONORS AND AWARDS
• Stanford Science Fellowship, Stanford University (2026–2029)

• Alex Zettl Graduate Student Award in Physics, University of California, Berkeley (2026)

• Jackson C. Koo Award in Condensed Matter, University of California, Berkeley (2026)

• Kavli ENSI Graduate Student Fellowship, Kavli Energy NanoScience Institute (2023–2024)

• Outstanding Graduate, Peking University (2020)

• Outstanding Undergraduate Research Project, Peking University (2020)

• Weiming Scholar, Peking University (2020)

• National Southwest Associated University Grand Scholarship, Peking University (2019)

PROFESSIONAL EDUCATION
• Doctor of Philosophy, University of California Berkeley (2026)

• Master of Arts, University of California Berkeley (2022)

• B.S., Peking University , Physics (2020)

STANFORD ADVISORS
• Tony Heinz, Postdoctoral Faculty Sponsor

Page 1 of 3



Ruishi Qi
http://profiles.stanford.edu/profiles/postdocs/researcher/Ruishi_Qi/

LINKS
• Personal website: https://ruishiqi.github.io/

• Google Scholar: https://scholar.google.com/citations?user=NA7sfwsAAAAJ&hl=en

• ResearchGate: https://www.researchgate.net/profile/Ruishi-Qi

• Stanford Science Fellows: https://stanfordsciencefellows.stanford.edu/people/ruishi-qi

• Full publication list: https://ruishiqi.github.io/#publications

Research & Scholarship

CURRENT RESEARCH AND SCHOLARLY INTERESTS
My research aims to establish electrically tunable electron–hole systems as a platform for discovering and controlling strongly correlated quantum

matter. In atomically thin van der Waals heterostructures, electrons and holes bind into composite particles—excitons, trions, and biexcitons—that can

organize into insulating, crystalline, fluid, and condensate phases.

I combine device fabrication with low-temperature optical spectroscopy, electronic transport, and thermodynamic probes to reveal these phases and

their collective response. My work has investigated equilibrium excitonic insulators, perfect Coulomb drag and exciton transport, electrically controlled

interlayer trion fluids, exciton crystals, and two-component exciton condensates. By tuning charge density, layer geometry, magnetic fields, and moiré

potentials, I explore how the interactions and internal degrees of freedom of composite particles shape their many-body behavior.

Current interests include equilibrium condensates, exciton superfluid transport, crystalline states, and multicomponent quantum fluids, as well as new

regimes where strong Coulomb interactions, dimensionality, topology, and optical control meet. A central goal is to create experimental systems in which

correlated bosonic and fermionic matter can be measured and controlled with microscopic precision.

My earlier work developed momentum-resolved electron energy-loss spectroscopy to measure local lattice dynamics and phonon dispersion at

interfaces and in nanostructures.

Publications

PUBLICATIONS

• Two-component exciton condensates in an electron-hole bilayer NATURE
Qi, R., Li, Q., Nie, J., Xia, R., Kim, H., Lim, H., Xie, J., Taniguchi, T., Watanabe, K., Crommie, M. F., MacDonald, A. H., Wang, F.
2026: 629-634

• Orbital-Dependent Coulomb Drag in Electron-Hole Bilayer Graphene Heterostructures PHYSICAL REVIEW LETTERS
Zhang, Z., Qi, R., Xie, J., Li, Q., Taniguchi, T., Watanabe, K., Crommie, M. F., Wang, F.
2026; 136 (12): 126303

• Nature of Emergent Moire Excitations in MoSe<sub>2</sub>/WS<sub>2</sub> Moire Superlattices NANO LETTERS
Lu, Z., Qi, R., Dutta, R., Xie, J., Nie, J., Wang, Z., Feng, Y., Kim, W., Watanabe, K., Taniguchi, T., Raja, A., Naik, M. H., Louie, et al
2026; 26 (12): 4096-4102

• An exciton crystal in a moiré excitonic insulator NATURE PHYSICS
Qi, R., Li, Q., Kim, H., Nie, J., Zhang, Z., Xia, R., Cui, Z., Xiao, J., Taniguchi, T., Watanabe, K., Crommie, M. F., Wang, F.
2026; 22 (4)

• Electron Microscopy Measurement of Picometer-Level Distortion Induced Local Phonons at a Defect NANO LETTERS
Han, B., Shi, R., Peng, H., Lv, Y., Li, Q., Qi, R., Li, Y., He, P., Gao, X., Lu, J., Zhang, J., Chen, S., Du, et al
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2026; 26 (4): 1449-1454

• Competition between excitonic insulators and quantum Hall states in correlated electron-hole bilayers. Nature materials
Qi, R., Li, Q., Zhang, Z., Nie, J., Zou, B., Cui, Z., Kim, H., Sanborn, C., Chen, S., Xie, J., Taniguchi, T., Watanabe, K., Crommie, et al
2026; 25 (1): 35-41

• Electrically controlled interlayer trion fluid in electron-hole bilayers. Science (New York, N.Y.)
Qi, R., Li, Q., Zhang, Z., Chen, S., Xie, J., Ou, Y., Cui, Z., Dai, D. D., Joe, A. Y., Taniguchi, T., Watanabe, K., Tongay, S., Zettl, et al
2025; 390 (6770): 299-303

• Perfect Coulomb drag and exciton transport in an excitonic insulator. Science (New York, N.Y.)
Qi, R., Joe, A. Y., Zhang, Z., Xie, J., Feng, Q., Lu, Z., Wang, Z., Taniguchi, T., Watanabe, K., Tongay, S., Wang, F.
2025; 388 (6744): 278-283

• Thermodynamic behavior of correlated electron-hole fluids in van der Waals heterostructures. Nature communications
Qi, R., Joe, A. Y., Zhang, Z., Zeng, Y., Zheng, T., Feng, Q., Xie, J., Regan, E., Lu, Z., Taniguchi, T., Watanabe, K., Tongay, S., Crommie, et al
2023; 14 (1): 8264

• Measuring phonon dispersion at an interface. Nature
Qi, R., Shi, R., Li, Y., Sun, Y., Wu, M., Li, N., Du, J., Liu, K., Chen, C., Chen, J., Wang, F., Yu, D., Wang, et al
2021; 599 (7885): 399-403

PRESENTATIONS
• Correlated exciton physics in strongly coupled electron-hole bilayers - APS March Meeting

• Excitonic insulators and condensates in electron-hole bilayers - New Frontiers in Nanoscale Materials 2026 Symposium

• Interlayer excitons and trions in electron-hole bilayers - Berkeley Condensed Matter Seminar, University of California, Berkeley

• Perfect Coulomb drag and exciton transport in an excitonic insulator - APS March Meeting

• Correlated interlayer excitons and trions in electron-hole bilayers - Kavli ENSI 10th Anniversary Symposium, University of California, Berkeley
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