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LHZ Architecture: Summary
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• The LHZ architecture maps an all-to-all connected 
spin model to a spin model with only quasi-local 
interactions.  

• The physical qubits encode the parity of the logical 
qubits.  

• No long-range interactions but only local 3- or 4-
body couplings are necessary.  

• The parity architecture requires nearest-neighbour 
interactions on a square lattice, regardless of the 
qubit platform.

W. Lechner., P. Hauke, and P. Zoller. Sci. Adv. 1, e1500838 (2015).
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Universal Parity Computing
P A R I T Y  Q U A N T U M  C O M P U T I N G

M. Fellner, A. Messinger, K. Ender, and W. Lechner, “Universal Parity Quantum Computing,”  
Physical Review Letters, vol. 129, no. 18., Oct. 27, 2022. doi: 10.1103/physrevlett.129.180503.
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Parity QFT: Scaling
Q U A N T U M  F O U R I E R  T R A N S F O R M

B. Klaver, S. Rombouts, M. Fellner, A. Messinger, K. Ender, K. Ludwig, and W. Lechner,  
“SWAP-less Implementation of Quantum Algorithms,” 2024, arXiv. doi: 10.48550/arXiv.2408.10907
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Saves   of gates compared to LNN 
1
3

Previous conjecture:  
No advantage compared to linear connectivity!
J. Weidenfeller et al., Quantum 6, 870 (2022)
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Parity TwineState of the art: SWAP networks

Square grid
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Conclusion 
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Efficient general algorithm embedding on any 
hardware layout

World-Record Synthesis of Quantum Algorithms 
Reduced circuit depth and gate count 
and improved process fidelity  
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