
Quantum simulation



- Motivation
- pipeline

- Matter → Hamiltonian

- Awful scaling
- Demo of my research !



“The underlying physical laws necessary for the mathematical 
theory of a large part of physics and the whole of chemistry are 
thus completely known, and the difficulty is only that the exact 
application of these laws leads to equations much too 
complicated to be soluble. “

Quantum simulation

- Dirac

Potential Applications



Quantum Simulation on Noisy Superconducting Quantum Computers

pipeline



Translating Matter into Qubits
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Hydrogen Gas Hamiltonian

- 1.05 II Hz

+ 0.397 IZ +0.181 ✗✗
- 0.39771

+0.01177cL



Want to know Eigenvalues

H =

Hamiltonian -7 Energy Function

Eigenvalues → Energy

lowest Eigenvalue → GroundState

Math Physics
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Hilbert space
is a BIG Place
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- Naubits !

Quantum Computers have Polynomial

complexity btwn points and Qubits

[ at least for Schwinger model)



Prepping the state
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VQE - The Noisy State
Preparation

ahsatz = 140> = state prep .



Example QAOA H=

Ansatz for Hz
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Noisy !
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You measure this circuit a bunch

of times, getting some distribution that

is the wave function
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