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arXiv:2210.08039
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Every time you measure a qubit, pick the one who’s causal cone initialization requires the smallest number of new qubits
Greedy heuristic for choosing measurement order:

Automation via qubit reuse compilation
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1D cost 

2D cost   

∼ χ8

∼ χ16

Things that would be nice to do but are very hard:


- High bond dimension

- dMERA

- MERA + time evolution (transport, thermalization, etc.)


All of these can be done on a quantum computer with 
exponentially less resources in space and time

Bounded causal cones lead to “tame” classical contraction cost:

MERA on a quantum computer
arXiv 2305.01650



© 2025 Quantinuum. All rights reserved.

MERA on a quantum computer
arXiv 2305.01650



© 2025 Quantinuum. All rights reserved.

MERA on a quantum computer
arXiv 2305.01650



© 2025 Quantinuum. All rights reserved.

MERA on a quantum computer
arXiv 2305.01650



© 2025 Quantinuum. All rights reserved.

e−i(θ/2)X1⊗X2

e−i(α/2)Y1⊗Y2

MERA on a quantum computer
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• All output qubits have common 
“predecessors” at higher scale (deeper in the 
bulk)  circuits demand high connectivity 
(even in 1D).


• Weakly entangling gates are extremely helpful

→

MERA on a quantum computer
arXiv 2305.01650
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Experimental results in this talk Several examples of classically 
difficult “calculations”

Coming this year

arXiv:2406.02501

arXiv:2503.20870
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