Contents

[Acknowledgement]

[Abstractl

[Publication List

I__Introduction

L. Quantum spin iquid and Kitaev model . . . . . . . . . . . . . . ..

12 Kitaev model in actual materiald

3  Van der Waals materials and heteraostructured

[[.4 Purpose of this thesis . . . . . . . . . . . . . .. .. ... ... ...

[[.5 Organization of thisthesis . . . . . . . . . . . . .. ... ... ...

2 Maodel and Method

P 1 Ab wmatio calenlationd

R.1.1

Density functional theory . . . . . . . . . . . ... ... ..

R.1.2

Maximally-localized Wannier function . . . . . . . . . . . ..

P2 Multiorbital Hubbard maodel

R.3  Low-energy effective pseudospin Hamitonian . . . . . . . . . . . ..

B__Results

B.1 Introduction to this chapter] . . . . . . . . . . . . . ... ... ...

B2  Details of ab inifio calenlationd

B3 Tatfice structurd

B.4 Magnetic states and magnetic anisotropy energyl . . . . . . . . . ..

B 5 Flectronic structurd

B.6  Charge distribution difference . . . . . . . . . . . . . ... ... ..

B.7 Estimated magnetic couphng . . . . . . . ... ..o 0oL

g Summary

iv

ii

12
12
12
16
17
20

22
22
22
23
23
27
28
28
32

33



	Acknowledgement
	Abstract
	Publication List
	Introduction
	Quantum spin liquid and Kitaev model
	Kitaev model in actual materials
	Van der Waals materials and heterostructures
	Purpose of this thesis
	Organization of this thesis

	 Model and Method
	Ab initio calculations
	Density functional theory
	Maximally-localized Wannier function

	Multiorbital Hubbard model
	Low-energy effective pseudospin Hamitonian

	Results
	Introduction to this chapter
	Details of ab initio calculations
	Lattice structure
	Magnetic states and magnetic anisotropy energy
	Electronic structure
	Charge distribution difference
	Estimated magnetic coupling
	Discussion

	Summary

