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In this project, to gain better understanding of novel electronic properties of 
potential materials for new-generation electronics, we utilize the synchrotron radiation 
techniques including angle-resolved photoemission spectroscopy (ARPES), x-ray 
photoemission spectroscopy (XPS) and spin-resolved spectroscopy (SR-PES) in 
studying the electronic structures of two groups of materials: 1) transition-metal oxides 
and chalcogenides and 2) carbon-based materials (mainly diamondoid).  

Firstly, regarding the transition-metal oxides and chalcogenides, we focus on the 
electronic structures of electrons which are confined in two dimensions. In this confined 
state, novel properties, not available in bulk form, present themselves and sometimes 
can be useful for electronic applications. In this project, we measured the electronic 
structure of two metal-dichalcogenides (MoS2 and WSe2) and one metal oxide (SrTiO3). 
For MoS2, we find a new methodology in creating freestanding monolayer by potassium 
interaction and for WSe2, we have a better understanding of the spin-polarized nature in 
a symmetric crystal. For SrTiO3, based on experimental data and calculation, we 
propose a model about orbitally-enhanced spin-orbit splitting which may be useful for 
spintronic devices. Secondly, regarding the carbon-based materials (mainly 
diamondoid), we successfully prepare thin films of diamondoids using chemical-vapor-
deposition method. From their measured electronic structure, we observe the electron 
emitting nature and are able to characterize the carbon-bonding types of the films. 
 
Keywords : Transition-metal oxide, transition-metal dichalcogenide, SrTiO3, MoS2, 
WSe2, diamondoid, electronic structure, photoemission spectroscopy 
  


	2014_paper5_natphys_b.pdf
	Direct observation of spin-polarized bulk bands in an inversion-symmetric semiconductor
	Methods
	ARPES.
	Calculations.

	Figure 1 Bulk electronic structure of WSe2.
	Figure 2 Observation of spin-polarized bulk bands in an inversion-symmetric host.
	Figure 3 Evolution of spin texture along K'––K.
	Figure 4 Momentum-dependent suppression of layer-resolved spin polarization.
	References
	Acknowledgements
	Author contributions
	Additional information
	Competing financial interests

	2014_paper2_natcomm_c.pdf
	title_link
	Results
	Orbital ordering

	Figure™1Orbital ordering of a 2D electron gas in SrTiO3.(a) E versus k dispersion from ARPES (hnu=50thinspeV, measured along the lbrack10rbrack direction), revealing a multi-orbital subband structure comprising co-existing ladders of light and massive d-e
	Unconventional Rashba spin splitting

	Figure™2Orbitally enhanced spin splitting.(a) Orbitally resolved electronic structure of the 2DEG along the lbrack10rbrack direction. Magnified views reveal a weak Rashba-type spin splitting around the band bottom, which becomes enhanced by approximately 
	Many-body interactions

	Figure™3Quasiparticle dynamics of the subband states.(a) ARPES measurements along the lbrack11rbrack direction (hnu=51thinspeV), together with the peak positions of fits to MDCs and EDCs (black dots) and a cosine ’bare band’ dispersion (blue line). The da
	Discussion
	Methods
	Angle-resolved photoemission

	Figure™4Hierarchy and interplay of underlying degrees of freedom.In the formation of the 2DEG, quantum confinement reconstructs the bulk electronic structure into a rich array of intersecting orbitally ordered subband states. The interplay of this with sp
	Self-energy determination
	Electronic structure and self-energy calculations

	MannhartJ.SchlomD. G.Oxide Interfaces-An Opportunity for ElectronicsScience327160716112010HwangH. Y.Emergent phenomena at oxide interfacesNat. Mater.111031132012ReyrenN.Superconducting Interfaces Between Insulating OxidesScience317119611992007CavigliaA. D
	This work was supported by the UK EPSRC (EPsolI031014sol1), the ERC (207901), the SNSF (200021-146995), the Scottish Funding Council, The Thailand Research Fund (RSA5680052), Office of the Higher Education Commission, Suranaree Univerisity of Technology a
	ACKNOWLEDGEMENTS
	Author contributions
	Additional information



