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• Entanglement

• Interactions

• Communications
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Digitization Bases
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𝑘-space mode expansion

Yeter-Aydeniz and Siopsis
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Nyquist-Shannon Sampling Theorem

continuous signal with

finite bandwidth

(field) 

(conjugate-momentum) 

finite temporal sample rate 

sufficient



QFT and digitization Improvement
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Tuning the basis
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3-qubit

real-time 

evolution
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Circuits, Operators and Gates
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Quantum resources sensitive to truncation details



Delocalized Wavefunctions
−𝜇2 = 𝑚2 < 0
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Position-space-local 

interactions can be 

parallelized
Calculation time for real-time 

evolution is constant with 

increasing volume

1.)

2.)



Summary

❑ Parallel exploration of quantum implementations is 

vital --- optimal basis may change dramatically with 

hardware properties.

❑ Hardware-specific, informed decisions in formulating 

calculations for quantum device requires analysis of 

the multi-dimensional, correlated space of necessary 

qubits, operators, and gates.

❑ Small scalar lattices have communication and 

digitization requirements amenable to precise 

calculation with near-term quantum devices. 

❑ Lessons learned in scalar field implementation will be 

carried forward for gauge field theories.
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Introduction of Quantum Noise



Tuning Basis for 

Fixed Qubits
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Gradient Operator



Free


