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1. OVERVIEW 2. INTRODUCTION

1) Hierarchy of magnon entanglement in

Sublattice Sublattice

antiferromagnets: - A B The spin Hamiltonian:
Continuous variable entanglement between magnon modes in 3 ‘ Hy = JZSi -8, J>0,
Heisenberg antiferromagnets with Dzyaloshinskii-Moryia (DM) I dr s ”‘ bosonic operators Hamiltonian:
interaction is examined. Different bosonic modes are identified, which ¢ - + T - ren A0S \ ‘ * T
allows to establish a hierarchy of magnon entanglement. *,,”#,/ ”*/ Ho = Zk:fk(al'l“k + Brebi)
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2) Magnon-magnon entanglement and its detection in a A T 2 O > with Dzyaloshinskii-Moriya interaction:
microwave cavity: (“ P O H =Y acofoi+ Bl
. . Quantum entanglement between .
Il.l AFM, two d}fferent magnon mode lead to experimentally detectable 3D antiferromagnetic lattice s gh bor magnons. +izD8 Y (e — 7-xafBY),
bipartite continuous variable magnon-magnon entanglement. The k
entanglement can be fully characterized via a single squeezing _ _ . with magnon-photon interaction:
parameter, or, equivalently, entanglement parameter. Once we consider the magnon-phonon interaction: S
k
3) Room-temperature magnon-magnon quantum Phonon (mechanical mode) Hpike = Wa, 0ot + wp_i Bl Bs, +w(cfon +dl yd i)
entanglement: / +(Ad! B+ Al
. . . : _ —(Axcfox + Afexa]), (12)
The magnon-magnon bipartite entanglement can stay active when the 2,?&,‘1"3',';2,‘2mac?q';?,gem\,ﬂ?eﬁme -
system temperature is over room-temperature, even over 300 K. induce magnon-phonon interaction? AAAAY : : :
with magnon-phonon interaction:
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A basic physics picture of
magnon-magnon-phonon system.

3. MAGNON-MAGNON QUANTUM ENTANGLEMENT IN ANTIFERROMAGNETS
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with Dzyaloshinskii-Moriya interaction D/J .
v The von Neumann entropy of the reduced density
matrix of one of the two subsystems.
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4. CONCLUSIONS

T=100K I

1.00 L Ny e N . ) )
1’ 1 Il AT The Heisenbeg - Langevin equations:
| 1 I S A £+ ] I A » ~ L T * ~ A AN
0.90 Yooy RVANY, ey oV Al a=—(iA; +Kq)a —ig,,b" —igapag + Q + \2ka", . . .
A A ) T a? B N 1) There naturally is a hierarchy of different
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%H ‘/g“” \* e eigenstates of an antiferromagnet, where each level
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