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Two-dimensional (2D) van der Waals (vdW) materials have been intensively and extensively 

studied in the last two decades. Interesting enough, there exist many magnetic versions of 

these 2D vdW materials, known for decades in bulk form but only in 2017, a few mono-

layers of exfoliated ones were reported to show magnetism [1.2]. Since then, scientists 

started to seriously explore the physics and materials science of this new class of materials 

by applying their own research ideas and growth/measurement techniques. The ultimate 

answer of “are there any unique properties of 2D magnets?” is yet to be answered. 

We started to work on one of magnetic 2D vdW materials, Cr2Ge2Te6 (CGT), to study its spin 

dynamics and how to control the magnetism by any external stimuli. In this presentation, I 

will start with a brief introduction of magnetic 2D vdW materials and then move on to our 

latest work of controlling magnetism (Curie temperatures and magnetic anisotropies) in 

CGT by electric field [3] and chemical doping [4]. Both doping techniques show the 

change of carrier density in CGT by orders of magnitude (from insulator to metallic). As a 

result, the exchange coupling strength has been greatly enhanced, leading to Curie 

temperature enhancement. The carrier doping also modifies the spin-orbit interaction 

within CGT which is measured by a significant change of the magnetic anisotropy 

parameters. These have been characterized by magnetotransport as well as spin dynamics 

techniques [5]. 
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