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Supernova Neutrino

— Expected distribution

* Nontrivial: what are the spectral parameters ™ Extracted events
given the event distribution at the detector?

» Mathematically speaking, we want to
calculate P(parameters)
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* Al has transformed this field:
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Bavesian Neural Network

 Inputlayer  Hidden layer  Output layer ~ Weights with distribution | : 0'6 .
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l mPact of Neutrino Flavor Conversion in

e In the mean-field approximation: £ iR

H=H+H"=Y) b6 +_)"J

l 1<j
Am?

=15 sin(260,),0, —cos(28,)|,

antum computers can help!

Supernovae
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Hgbricl Quantum-Classical APProach

W (6(1)))

 \We choose a trial wavefunction:

* McLachlan’s EoM: .

* M and V components can be calculated on QC, then Jcan be solved on
HPC devices.

* Hybrid methods can help with the circuit depth and propagating error!
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Collective Neutrino Oscillations on Quantum Computers

e Our projects have been selected for the pilot phase of two of Europe’s
most advanced quantum computing systems at the LRZ.

e Euro-Q-Exa: a 54-qubit superconducting quantum

computer system 1naugurated just in March. It 1s tightly integrated
with supercomputers for hybrid worktflows

e MAQCS (plangc): 1000-qubit device based on neutral atom
technology; all-to-all connectivity!
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Quantum Computers Beyoncl Quantum Chemistrg

e Quantum Computers could also be used tor solving problems beyond quantum
chemistry. '

* One needs to take advantage of the principles of quantum mechanics:

* Superposition
e Quantum Interference

 Entanglement
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