
 Time:   4:00pm, Sept. 23, 2020 (Wednesday) 

 时间：2020年9月23日 （周三）下午4:00 

Venue: Room  W563, Physics building, Peking University                    

地点：北京大学物理楼，西563会议室 

 

      北京大学量子材料科学中心 
            International Center for Quantum Materials, PKU 

  Weekly Seminar 

 

                                 
 
 

 

 

Abstract 

: 

 

Two-dimensional magnetic materials have attracted tremendous attention since their 

experimental isolation and measurements in 2017. It becomes clearer that the interlayer 

magnetic coupling plays a paramount role in terms of magnetic properties of two-

dimensional layers. In the literature, several spin-exchange mechanisms were proposed to 

understand the exchange couplings, e.g. super-exchange and double-exchange. All these 

mechanisms were developed in materials bonded with strong chemical interactions, e.g. 

covalent and metallic bonds. It is not clear if these mechanisms work for van der Waals 

(vdW) gaps where relatively weak vdW interactions govern, which was believed to show 

inappreciable change of electronic structures. Here, we employed first-principles density 

functional theory calculations to reveal the interlayer magnetic coupling mechanism at the 

vdW gaps of CrI3 
1, CrS2 

2 and CrSe2 
3 bilayers. We found an orbital dependent magnetic 

coupling mechanism in CrI3 and predict that different interlayer orbital interactions led by 

different stacking orders result in interlayer ferro- and anti-ferro-magnetic couplings. In 

addition, we found a Bethe-Slater-curve-like relation between the interlayer magnetism and 

interlayer distance. A Pauli energy term was introduced to the Hubbard model for 

understanding such BSC-like behaviour. In the last part of this talk, I discuss a recently 

observed spin-orbit polaron on the surface of Co3Sn2S2, a magnetic Weyl semimetal, which 

shows a strong diamagnetic behaviour.  
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