
78 

 

 

 

 

DAFTAR PUSTAKA 

Absor, Moh.A.U., 2015. Density functional theory based calculation of spin orbit 

interaction in ZnO. Kanazawa University. 

Absor, Moh.A.U., Kotaka, H., Ishii, F., Saito, M., 2016. Strain-controlled spin 

splitting in the conduction band of monolayer WS2. Phys. Rev. B 94, 115131. 

https://doi.org/10.1103/PhysRevB.94.115131 

Awschalom, D., Samarth, N., 2009. Spintronics without magnetism. Physics 2, 50. 

https://doi.org/10.1103/Physics.2.50 

Babar, R., Kabir, M., 2016. Transition Metal and Vacancy Defect Complexes in 

Phosphorene: A Spintronic Perspective. J. Phys. Chem. C 120, 14991–

15000. https://doi.org/10.1021/acs.jpcc.6b05069 

Bernevig, B.A., Orenstein, J., Zhang, S.-C., 2006. Exact SU(2) Symmetry and 

Persistent Spin Helix in a Spin-Orbit Coupled System. Phys. Rev. Lett. 97, 

236601. https://doi.org/10.1103/PhysRevLett.97.236601 

Bertsch, G.F., Giansiracusa, J., Yabana, K., 2002. Application of time‐dependent 

density‐functional theory to electron—ion coupling in ethylene. Israel 

Journal of Chemistry 42, 151–156. https://doi.org/10.1560/JJHK-ACM8-

2E6M-DK9C 

Delphine, S.M., Jayachandran, M., Sanjeeviraja, C., 2003. Pulsed electrodeposition 

and characterisation of tungsten diselenide thin films. Materials Chemistry 

and Physics 81, 78–83. https://doi.org/10.1016/S0254-0584(03)00136-6 

Dresselhaus, G., 1955. Spin-Orbit Coupling Effects in Zinc Blende Structures. 

Phys. Rev. 100, 580–586. https://doi.org/10.1103/PhysRev.100.580 

Drichko, I.L., Smirnov, I.Yu., Suslov, A.V., Baldwin, K.W., Pfeiffer, L.N., West, 

K.W., 2021. Dresselhaus spin-orbit interaction in the p -

AlGaAs/GaAs/AlGaAs structure with a square quantum well: Surface 

acoustic wave study. Phys. Rev. B 104, 155302. 

https://doi.org/10.1103/PhysRevB.104.155302 

Fabian, J., Matos-Abiague, A., Ertler, C., Stano, P., 2007. SEMICONDUCTOR 

SPINTRONICS. acta physica slovaca vol. 57 No. 4 & 5, 565– 907. 

Ganichev, S.D., Bel’kov, V.V., Golub, L.E., Ivchenko, E.L., Schneider, P., 

Giglberger, S., Eroms, J., De Boeck, J., Borghs, G., Wegscheider, W., Weiss, 

D., Prettl, W., 2004. Experimental Separation of Rashba and Dresselhaus 

Spin Splittings in Semiconductor Quantum Wells. Phys. Rev. Lett. 92, 

256601. https://doi.org/10.1103/PhysRevLett.92.256601 

Spin Splitting Pada Sistem 1H-WSe2 Monolayer Dengan Sistem Point Defect : Kajian Komputasional
Berbasis Density Functional Theory
Muhammad Oktavian Dharma Setyawan, Moh Adhib Ulil Absor, S.Si.,M.Sc.,Ph.D
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



79 

 

 

 

Guo, Z., Wang, X., Wang, W., Zhang, G., Zhou, X., Cheng, Z., 2025. Spin‐Polarized 

Antiferromagnets for Spintronics. Advanced Materials 2505779. 

https://doi.org/10.1002/adma.202505779 

Hoffmann, A., Bader, S.D., 2015. Opportunities at the Frontiers of Spintronics. 

Phys. Rev. Applied 4, 047001. 

https://doi.org/10.1103/PhysRevApplied.4.047001 

Hsu, W.-T., Lu, L.-S., Wang, D., Huang, J.-K., Li, M.-Y., Chang, T.-R., Chou, Y.-

C., Juang, Z.-Y., Jeng, H.-T., Li, L.-J., Chang, W.-H., 2017. Evidence of 

indirect gap in monolayer WSe2. Nature Communications 8, 929. 

https://doi.org/10.1038/s41467-017-01012-6 

Kang, T., Lu, Z., Liu, L., Huang, M., Hu, Y., Liu, H., Wu, R., Liu, Z., You, J., Chen, 

Y., Zhang, K., Duan, X., Wang, N., Liu, Y., Luo, Z., 2023. In Situ Defect 

Engineering of Controllable Carrier Types in WSe2 for Homomaterial 

Inverters and Self-Powered Photodetectors. Nano Lett. 23, 11034–11042. 

https://doi.org/10.1021/acs.nanolett.3c03328 

Krishnan, R., Biswas, S., Hsueh, Y.-L., Ma, H., Rahman, R., Weber, B., 2023. Spin-

Valley Locking for In-Gap Quantum Dots in a MoS2 Transistor. Nano Lett. 

23, 6171–6177. https://doi.org/10.1021/acs.nanolett.3c01779 

Kumar, A., Ahluwalia, P.K., 2012. Electronic structure of transition metal 

dichalcogenides monolayers 1H-MX2 (M = Mo, W; X = S, Se, Te) from ab-

initio theory: new direct band gap semiconductors. The European Physical 

Journal B 85, 186. https://doi.org/10.1140/epjb/e2012-30070-x 

LaShell, S., McDougall, B.A., Jensen, E., 1996. Spin Splitting of an Au(111) 

Surface State Band Observed with Angle Resolved Photoelectron 

Spectroscopy. Phys. Rev. Lett. 77, 3419–3422. 

https://doi.org/10.1103/PhysRevLett.77.3419 

Le, D., Barinov, A., Preciado, E., Isarraraz, M., Tanabe, I., Komesu, T., Troha, C., 

Bartels, L., Rahman, T.S., Dowben, P.A., 2015. Spin–orbit coupling in the 

band structure of monolayer WSe2. J. Phys.: Condens. Matter 27, 182201. 

https://doi.org/10.1088/0953-8984/27/18/182201 

Lechner, V., 2015. Bulk and Structure Inversion Asymmetry in Semiconductor 

Quantum Well Structure. Universitat Regensburg. 

Lee, C.-C., Yamada-Takamura, Y., Ozaki, T., 2013. Unfolding method for first-

principles LCAO electronic structure calculations. J. Phys.: Condens. 

Matter 25, 345501. https://doi.org/10.1088/0953-8984/25/34/345501 

Lee, Y., Eu, P., Lim, C., Cha, J., Kim, S., Denlinger, J.D., Kim, Y., 2021. Controlling 

spin-orbit coupling strength of bulk transition metal dichalcogenide 

semiconductors. Current Applied Physics 30, 4–7. 

https://doi.org/10.1016/j.cap.2021.03.008 

Spin Splitting Pada Sistem 1H-WSe2 Monolayer Dengan Sistem Point Defect : Kajian Komputasional
Berbasis Density Functional Theory
Muhammad Oktavian Dharma Setyawan, Moh Adhib Ulil Absor, S.Si.,M.Sc.,Ph.D
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



80 

 

 

 

Lu, X.-Z., Rondinelli, J.M., 2023. Strain engineering a persistent spin helix with 

infinite spin lifetime. Phys. Rev. B 107, 035155. 

https://doi.org/10.1103/PhysRevB.107.035155 

Lukmantoro, A., Suprayoga, E., Absor, Moh.A.U., 2025. One-dimensional 

confined Rashba states in a two-dimensional Si 2 Bi 2 induced by vacancy 

line defects. Phys. Rev. Materials 9, 016202. 

https://doi.org/10.1103/PhysRevMaterials.9.016202 

Malik, G.F.A., Kharadi, M.A., Khanday, F.A., Parveen, N., 2020. Spin field effect 

transistors and their applications: A survey. Microelectronics Journal 106, 

104924. https://doi.org/10.1016/j.mejo.2020.104924 

Ozaki, T., 2003. Variationally optimized atomic orbitals for large-scale electronic 

structures. Phys. Rev. B 67, 155108. 

https://doi.org/10.1103/PhysRevB.67.155108 

Ozaki, T., Kino, H., 2004. Numerical atomic basis orbitals from H to Kr. Phys. Rev. 

B 69, 195113. https://doi.org/10.1103/PhysRevB.69.195113 

Pelá, R.R., Teles, L.K., 2010. Spin Transistors vs. Conventional Transistors: What 

Are the Benefits?. J Supercond Nov Magn 23, 61–64. 

https://doi.org/10.1007/s10948-009-0537-y 

Perdew, J.P., Burke, K., Ernzerhof, M., 1996. Generalized Gradient Approximation 

Made Simple. Phys. Rev. Lett. 77, 3865–3868. 

https://doi.org/10.1103/PhysRevLett.77.3865 

Rajput, P.J., Bhandari, S.U., Wadhwa, G., 2022. A Review on—Spintronics an 

Emerging Technology. Silicon 14, 9195–9210. 

https://doi.org/10.1007/s12633-021-01643-x 

Salehi, S., Saffarzadeh, A., 2016. Atomic defect states in monolayers of MoS2 and 

WS2. Applied Surface Science 651, 215–221. 

https://doi.org/10.1016/j.susc.2016.05.003 

Sarma, S.D., 2004. Spintronics: Fundamentals and applications. Rev. Mod. Phys. 

76. 

Schaibley, J.R., Yu, H., Clark, G., Rivera, P., Ross, J.S., Seyler, K.L., Yao, W., Xu, 

X., 2016. Valleytronics in 2D materials. Nat Rev Mater 1, 16055. 

https://doi.org/10.1038/natrevmats.2016.55 

Schliemann, J., 2017. Colloquium: Persistent spin textures in semiconductor 

nanostructures. Rev. Mod. Phys. 89, 011001. 

https://doi.org/10.1103/RevModPhys.89.011001 

Shcherbakov, D., Stepanov, P., Memaran, S., Wang, Y., Xin, Y., Yang, J., Wei, K., 

Baumbach, R., Zheng, W., Watanabe, K., Taniguchi, T., Bockrath, M., 

Smirnov, D., Siegrist, T., Windl, W., Balicas, L., Lau, C.N., n.d. Layer- and 

Spin Splitting Pada Sistem 1H-WSe2 Monolayer Dengan Sistem Point Defect : Kajian Komputasional
Berbasis Density Functional Theory
Muhammad Oktavian Dharma Setyawan, Moh Adhib Ulil Absor, S.Si.,M.Sc.,Ph.D
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



81 

 

 

 

gate-tunable spin-orbit coupling in a high-mobility few-layer 

semiconductor. Science Advances 7, eabe2892. 

https://doi.org/10.1126/sciadv.abe2892 

Singh, S., Kim, K.-H., Jo, K., Musavigharavi, P., Kim, B., Zheng, J., Trainor, N., 

Chen, C., Redwing, J.M., Stach, E.A., Olsson, R.H., Jariwala, D., 2024. 

Nonvolatile Control of Valley Polarized Emission in 2D WSe2 -AlScN 

Heterostructures. ACS Nano 18, 17958–17968. 

https://doi.org/10.1021/acsnano.4c04684 

Soler, J.M., 2004. Exchange and correlation as a functional of the local density of 

states. Phys. Rev. B 69, 195101. 

https://doi.org/10.1103/PhysRevB.69.195101 

Sousa, F.B., Ames, A., Liu, M., Gastelois, P.L., Oliveira, V.A., Zhou, D., Matos, 

M.J.S., Chacham, H., Terrones, M., Teodoro, M.D., Malard, L.M., 2025. 

Strong Magneto-Optical Responses of an Ensemble of Defect-Bound 

Excitons in Ambient Exposed WS2 and WSe2 Monolayers. J. Phys. Chem. 

C 129, 8645–8653. https://doi.org/10.1021/acs.jpcc.5c00951 

Tao, L.L., Tsymbal, E.Y., 2018. Persistent spin texture enforced by symmetry. Nat 

Commun 9, 2763. https://doi.org/10.1038/s41467-018-05137-0 

THOMAS, L.H., 1926. The Motion of the Spinning Electron. Nature 117, 514–514. 

https://doi.org/10.1038/117514a0 

Vajna, Sz., Simon, E., Szilva, A., Palotas, K., Ujfalussy, B., Szunyogh, L., 2012. 

Higher-order contributions to the Rashba-Bychkov effect with application 

to the Bi/Ag(111) surface alloy. Phys. Rev. B 85, 075404. 

https://doi.org/10.1103/PhysRevB.85.075404 

Wang, Y., Deng, L., Wei, Q., Wan, Y., Liu, Z., Lu, X., Li, Y., Bi, L., Zhang, Li, Lu, 

H., Chen, H., Zhou, P., Zhang, Linbo, Cheng, Y., Zhao, X., Ye, Y., Huang, 

W., Pennycook, S.J., Loh, K.P., Peng, B., 2020a. Spin-Valley Locking Effect 

in Defect States of Monolayer MoS2. Nano Lett. 20, 2129–2136. 

https://doi.org/10.1021/acs.nanolett.0c00138 

Wang, Y., Deng, L., Wei, Q., Wan, Y., Liu, Z., Lu, X., Li, Y., Bi, L., Zhang, Li, Lu, 

H., Chen, H., Zhou, P., Zhang, Linbo, Cheng, Y., Zhao, X., Ye, Y., Huang, 

W., Pennycook, S.J., Loh, K.P., Peng, B., 2020b. Spin-Valley Locking Effect 

in Defect States of Monolayer MoS2. Nano Lett. 20, 2129–2136. 

https://doi.org/10.1021/acs.nanolett.0c00138 

Yaji, K., Ohtsubo, Y., Hatta, S., Okuyama, H., Miyamoto, K., Okuda, T., Kimura, 

A., Namatame, H., Taniguchi, M., Aruga, T., 2010. Large Rashba spin 

splitting of a metallic surface-state band on a semiconductor surface. Nat 

Commun 1, 17. https://doi.org/10.1038/ncomms1016 

Spin Splitting Pada Sistem 1H-WSe2 Monolayer Dengan Sistem Point Defect : Kajian Komputasional
Berbasis Density Functional Theory
Muhammad Oktavian Dharma Setyawan, Moh Adhib Ulil Absor, S.Si.,M.Sc.,Ph.D
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



82 

 

 

 

Yang, C., Zhao, X., Wei, S., 2016. Manipulation of electronic structure in WSe2 

monolayer by strain. Solid State Communications 245, 70–74. 

https://doi.org/10.1016/j.ssc.2016.07.003 

Ye, J., An, Y., Yan, H., Liu, J., 2019a. Defects and strain engineering the electronic 

structure and magnetic properties of monolayer WSe2 for 2D spintronic 

device. Applied Surface Science 497, 143788. 

https://doi.org/10.1016/j.apsusc.2019.143788 

Ye, J., An, Y., Yan, H., Liu, J., 2019b. Defects and strain engineering the electronic 

structure and magnetic properties of monolayer WSe2 for 2D spintronic 

device. Applied Surface Science 497, 143788. 

https://doi.org/10.1016/j.apsusc.2019.143788 

Zhang, C., Wang, C., Yang, F., Huang, J.-K., Li, L.-J., Yao, W., Ji, W., Shih, C.-K., 

2019. Engineering Point-Defect States in Monolayer WSe2. ACS Nano 

acsnano.8b07595. https://doi.org/10.1021/acsnano.8b07595 

Zhao, W., Ghorannevis, Z., Chu, L., Toh, M., Kloc, C., Tan, P.-H., Eda, G., 2013. 

Evolution of Electronic Structure in Atomically Thin Sheets of WS2 and 

WSe2. ACS Nano 7, 791–797. https://doi.org/10.1021/nn305275h 

Zheng, S.-W., Wang, D., Wang, H.-Y., Wang, H., Chen, X., Zhao, L.-Y., Wang, L., 

Li, X.-B., Sun, H.-B., 2022. Spin-Valley Depolarization in van der Waals 

Heterostructures. J. Phys. Chem. Lett. 13, 5501–5507. 

https://doi.org/10.1021/acs.jpclett.2c01414 

Zheng, Y.J., Chen, Y., Huang, Y.L., Gogoi, P.K., Li, M.-Y., Li, L.-J., Trevisanutto, 

P.E., Wang, Q., Pennycook, S.J., Wee, A.T.S., Quek, S.Y., 2019. Point 

Defects and Localized Excitons in 2D WSe2. ACS Nano 13, 6050–6059. 

https://doi.org/10.1021/acsnano.9b02316 

Zhu, Z.Y., Cheng, Y.C., Schwingenschlögl, U., 2011. Giant spin-orbit-induced spin 

splitting in two-dimensional transition-metal dichalcogenide 

semiconductors. Phys. Rev. B 84, 153402. 

https://doi.org/10.1103/PhysRevB.84.153402 

Zollner, K., Junior, P.E.F., Fabian, J., 2019. Strain-tunable orbital, spin-orbit, and 

optical properties of monolayer transition-metal dichalcogenides. Phys. Rev. 

B 100, 195126. https://doi.org/10.1103/PhysRevB.100.195126 

 

  

Spin Splitting Pada Sistem 1H-WSe2 Monolayer Dengan Sistem Point Defect : Kajian Komputasional
Berbasis Density Functional Theory
Muhammad Oktavian Dharma Setyawan, Moh Adhib Ulil Absor, S.Si.,M.Sc.,Ph.D
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


