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Finite volume

V On a finite volume there are no asymptotic states!




Goal

We will show that quantum computers can, in principle, rigorously constraint
reaction!







We can do a lot with Euclidean LQCD!
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Kinematic Restrictions in the Traditional
Approach Can go on-shell
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Many dictionaries have been developed!
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V AND THEY KEEP GETTING HARDER AND HARDER
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Lattice QCD on Quantum Computers Lifts
These Restrictions!

Interaction
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Extracting Compton-like Amplitudes




Extracting Compton-like Amplitudes
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Extracting Compton-like Amplitudes
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Extracting all amplitudes

L.SZ reduction




Numerical benchmarking
M. Carrillo, R. Briceno, A. Sturzu: arXiv: 2406.06877
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How well does this converge?
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This is the only spacetime
iIndex that will appear
throughout this talk!

Proof (without constants)

loop momenta c% a=1,.,N;

external momenta PA

internal momenta ki =it + F/ixPA
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Proof (without constants)

—iLn 0" 2
— Zr;/dNLDZB - Hk?—mz%—z’e

()

 Poisson summation formula
e Atn = 0 we have the L = oo diagram!

« As e — 0, this series diverges (this has implications for
Monte Carlo lattice you can ask me about @)
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Proof (without constants) 8y = ) UTLf!
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Proof (without constants)
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Wave packet approach

Boost averaging can help severely reduce finite-volume errors. This is key in the
wave packet approach.

Interaction
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Conclusions \

* Using input from quantum computers, there are workflows, uniform across all
reactions and kinematics, that allow us to study general scattering processes.

 \We have a simple to implement formula that allows us to estimate finite-
volume errors due to arbitrary diagrams
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Conclusions

 Depending on the kinematic region of interest, there can be different types of
error suppression

e—LHnH\/ReA7 Re A > 0,
o~ Lllnle/V/TReAl  Re A < 0.

KV(LHnH\FA) ~ e~ LlnlvVAa

 Polynomial errors are also under control

LNP—(NLD—|—1)/2



Bonus: This can also be used for Euclidean
explorations!

; > " " " - Pade resummation
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