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UV:  Lattice Spacing 𝐸 ≲
1

𝑎
IR:  Volume  𝐸 ≳

1

𝑁 𝑎

MeV to TeV ~ 1018 sites in 3D volume

Soft matrix elements:   Jet dynamics ⟶ fixed Wilson line in soft bath

-GeV ~ 106 sites in 3D volume

Treat short-distance perturbatively, integrate out collinear energetic d.o.f.

Techniques for full theory simulation naturally port

arXiv:2107.04769
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Rydberg tweezer arrays

Native holonomic gates
𝑄8 ⊂ 𝑆𝑈(2)

Photon number, 3 cavities

PRA 92, 040303(R)
(2015)SNAP and 

displacement gates
Scalar 𝜙4

Givens Rotations
SU(3)

Design of 1,2-qudit gates

Experimentally informed 
Trapped ions

Optimized pulses for NN 

dynamics in chiral EFT
Superconducting transmon qu4it

Design 1,2-qudit gates
Trapped ion qu7its

Gate costs and Prospects
1D scalar QED/Abelian Higgs

SRF Cavities





o Non-perterbative Interference effects

o intermediate states (flavor, spin, 

color)

o Increased access to large Hilbert 

space/particle number 

o High-multiplicity final states, coherent 

neutrinos, etc.




