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4. Measurements with fermionic linear optics
[González-Cuadra et al., Fermionic quantum processing with programmable neutral atom arrays, 2023]
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• “ ” if qubit have 2 rounds of 
communications instead of . A 
scenario with -advantage?

=
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O(N)

• Noise robustness? Important for 
experiments, ongoing

• Experimental implementation?

• Separations for other particle 
statistics? Anyons, paraparticles…



Backup: Distant identical particles reveal exchange statistics?

• [Roos et al., Revealing quantum statistics with a pair of 
distant atoms, 2017]


• (a) Undetectable global phase


• (b) Reference + exchange gives relative phase


•  for bosons,  for fermions


• Exchange statistics can be measured with distant 
massive particles, discussion on possible 
implementations, but device-dependent


• Our Gedankenexperiment takes this fact to the 
distributed network for a no-go theorem against qubits

ϕ = 0 ϕ = π



Backup: mappings from febits to qubits are not local 

• Jordan-Wigner transformation: mapping to encode febits with qubits


• 


• 


• 


• Other encoding, such as Bravy-Kitaev superfast simulation, also requires more nonlocality and 
entanglement [Guaita, On the locality of qubit encodings of local fermionic modes, 2024]
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∏
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• Other encoding, such as Bravy-Kitaev superfast simulation, also requires more nonlocality and 
entanglement [Guaita, On the locality of qubit encodings of local fermionic modes, 2024]

( f †
1 )n

1( f †
2 )n

2⋯( f †
m)n

m|Ω) := |n1n2⋯nm) ↦ |n1n2⋯nm⟩

1 − 2f †
i fi := Z( f )

i ↦ Zi

f †
i + fi := X( f )

i ↦ (
i−1

∏
k=1

Zk)Xi

Not local!


