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Abstract : We study magnon transmission across gate-controlled junctions in the n = 0 manifold of 

Landau levels in monolayer graphene, in the presence of both spin and valley Zeeman fields. 

Specifically, we consider the 1| − 1|1 sandwich geometry. The nature of the interfaces be- 

tween regions of different filling turns out to be crucial for magnon transmission. Using the 

Hartree-Fock approximation, we find that either the spin or the valley degrees of freedom of 

the occupied one-body states rotate across the interfaces. If the interfaces exhibit spin rota- 

tion, magnon transmission is suppressed at high energies, while if the interfaces have valley 

rotation, magnon transmission becomes perfect at high energies. The valley Zeeman 

coupling, which arises from partial alignment with the encapsulating Boron Nitride, is 

independent of perpendicular magnetic field B, while the spin Zeeman and other anisotropic 

couplings scale linearly with B. This allows the tuning of the relative strength of the valley 

Zeeman coupling in situ by varying B, which can drive phase transitions of the interfaces 

between spin-rotated and valley-rotated phases, leading to magnon transmission being either 

vanishing or perfect at high energies. Our analysis[1], along with the experimental 

measurements, can be used to determine the anisotropic couplings in the sample. 
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