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Some examples: (without symmetry)

3 lasers, 3 BS, 3 detectors: 1000 combinations
5 lasers, 5 BS, 5 detectors: 81,000 combinations (!)
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Highly efficient computer-designed quantum experiments



Mario Krenn

MK, Kottmann, Tischler, Aspuru-Guzik, Conceptual understanding through
efficient inverse-design of quantum experiments, Phys. Rev. X 11, 031044 (2021).

Change Perspective:
New representation -> orders of magnitude speed-up.

Highly efficient computer-designed quantum experiments



Mario Krenn

MK, Kottmann, Tischler, Aspuru-Guzik, Conceptual understanding through
efficient inverse-design of quantum experiments, Phys. Rev. X 11, 031044 (2021).

Highly efficient computer-designed quantum experiments

Change Perspective:
New representation -> orders of magnitude speed-up.

Change Perspective:
New representation -> orders of magnitude speed-up.

Vertex: Photonic path
Edge: Photon pair
Edge weight: amplitude
Color: Photonic Mode
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Highly efficient computer-designed quantum experiments

github.com/artificial-scientist-lab/PyTheus
pip install pytheusQ
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with Yehonathan Drori, Rana X. Adhikari (Caltech, LIGO)

Phys. Rev. X 15, 021012 (2025)
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LIGO’s next Generation Detector Update: Voyager
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On scientific understanding with artificial intelligence,  Nat. Rev. Phys. (2022).

From Large Collection
Of Literature

Semantic Network of QM
from 750k papers
Vertices: Concepts
Edges: Co-Occurance

Krenn, Zeilinger, PNAS 117, 1910 (2020)
Krenn et al., Nat. Mach. Intell. (2023)
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Krenn, Pollice, Guo, ..., Aspuru-Guzik,
On scientific understanding with artificial intelligence,  Nat. Rev. Phys. (2022).

From Large Collection
Of Literature

Semantic Network of QM
from 750k papers
Vertices: Concepts
Edges: Co-Occurance

Krenn, Zeilinger, PNAS 117, 1910 (2020)
Krenn et al., Nat. Mach. Intell. (2023)

Gu, Krenn, Machine Learning: Science & Technology (2025): Impact4Cast

Link Prediction
via Neural Networks2020 2025

Then: From 2025 to 2030!
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From Large Collection
Of Literature

Gu, Krenn, Interesting Scientific Idea Generation Using Knowledge Graphs and LLMs: 
Evaluations with 100 Research Group Leaders, arXiv:2405.17044.
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microscopes/telescopes soon), we have now algorithms for

finding solutions to open questions.

The solutions are presented such that
we can learn and understand new concepts.
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Automated Idea Generation:
Towards personalized, new, high-impact, interesting research idea generation

MK et al., On scientific understanding with artificial intelligence, Nat.Rev.Phys (2022)

Artificial Scientists
Creativity?

Curiosity?
Understanding?
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ERC Starting Grant 2024

ArtDisQ
Artificial Scientific Discovery

of advanced Quantum Hardware

with high-performance Simulators

Numerous PhD and PostDoc positions available!!!


