
Problem: SABRE simulations Symmetry-based reductions

SABRE outputs with ZQC subspace

Equivalent Spins → Total Spin K

CH3

SABRE Complex C

Permutation-equivalent 
spins (CH2, CH3) 

are grouped

Field dependence of polarization

into the total spin K

Decomposition by the coherence orders

Symmetry reduction: ZQC is isolated
Full-space simulation: days per single magnetic field
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ZULF NMR spectra
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Full Liouville Space
dimension = 4N+4N+2, N = number of substrate spins

Coherent evolution + relaxation + chemical exchange

total spin K
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Other subspaces are rigorously omitted
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ZQC subspace simulation: ~3 hours per single magnetic field (14 spins)
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