
● Signatures of the emergence of AF skyrmions on the 
triangular lattice for a wide range of magnetic fields B

● Entanglement present between its constituents
● Phase arises independently of lattice boundary shape
● Other entanglement measurements?
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For skyrmions, 

On a triangular lattice:

● J > 0 (AF)
● D/J = 0.8
● N ~ 100 spins
● DMRG [2],

Ferromagnetic case was 
previously studied [3,4].

DM

Fig. 1: Local magnetization of ground states of H for B/J = (a) 0.8, (b) 1.76, (c) 5.6. We plot 
expectation values of Sx, Sy and Sz for the entire triangular lattice (top) and a sublattice 
(bottom). Sublattice profiles are similar to results from [3].

        (a)  helical                                (b) AF skyrmion                        (c) high-field

A: from site 1 to site 72

Fig. 3: Chirality Q v. B/J for each 
corresponding ground state of H.

Fig. 4: Entanglement entropy S (green triangles) 
and rescaled chirality Q (blue dots) v. B/J. 
Dashed vertical lines signal that Q changes sign.

Fig. 2: Local magnetization of ground states of H on a disk-shaped triangular lattice for 
different values of D/J. We plot lattice (left) and sublattice (center) local magnetization for 
B/J=1.76 and D/J=0.8. If we fix B/J=1.2 and D/J=0.6, the ground state magnetization 
profile (right) presents a similar pattern.
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on each sublattice: 
ferromagnetic skyrmion lattice

Fig. 5: Concurrence C   between nearest-neighbor spins i and j for helical (left), AF skyrmion 
(center) and high-field states (right). These correspond to B/J = 0.8, 1.6, 5.4 and D/J=0.8.
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