
169 
 

References 

[1] J. Sun, X. Li, W. Guo, M. Zhao, X. Fan, Y. Dong, C. Xu, J. Deng, and Y. Fu, “Synthesis 

methods of two-dimensional MoS2: A brief review,” Crystals, vol. 7, p. 198, 2017. 

[2] U. Krishnan, M. Kaur, K. Singh, M. Kumar, and A. Kumar, “A synoptic review of MoS2: 

Synthesis to applications,” Superlattices and Microstructures, vol. 128, pp. 274-297, 2019. 

[3] Y. Cheng, R. Wan, L. Li, Z. Liu, S. Yan, L. Li, J. Wang, and Y. Gao, “Research progress 

on improving the performance of MoS2 photodetector,” Journal of Optics, vol. 24, p. 104003, 

2022. 

[4] N. Izyumskaya, D. O. Demchenko, V. Avrutin, Ü. Özgür, and H. Morkoç, “Two-

dimensional MoS2 as a new material for electronic devices,” Turkish Journal of Physics, vol. 

38, pp. 478-496, 2014. 

[5] H. S. Nalwa, “A review of molybdenum disulfide (MoS2) based photodetectors: from 

ultra-broadband, self-powered to flexible devices,” RSC Advances, vol. 10, pp. 30529-30602, 

2020. 

[6] O. Samy, S. Zeng, M. D. Birowosuto, and A. El Moutaouakil, “A review on MoS2 

properties, synthesis, sensing applications and challenges,” Crystals, vol. 11, p. 355, 2021. 

[7] M. Chhowalla, H. S. Shin, G. Eda, L. J. Li, K. P. Loh, and H. Zhang, “The chemistry of 

two-dimensional layered transition metal dichalcogenide nanosheets,” Nature Chemistry, vol. 

5, pp. 263-275, 2013. 

[8] Q. H. Wang, K. Kalantar-Zadeh, A. Kis, J. N. Coleman, and M. S. Strano, “Electronics 

and Optoelectronics of Two-Dimensional Transition Metal Dichalcogenides,” Nature 

Nanotechnology, vol. 7, pp. 699-712, 2012. 

[9] K. S. Novoselov, A. K. Geim, S. V. Morozov, D. Jiang, Y. Zhang, S. V. Dubonos, I. V. 

Grigorieva, and A. A. Firsov, “Electric field effect in atomically thin carbon 

films,” Science, vol. 306, pp. 666-669, 2004. 

[10] H. Li, Z. Yin, Q. He, H. Li, X. Huang, G. Lu, D. W. H. Fam, A. I. Y. Tok, Q. Zhang, and 

H. Zhang, “Fabrication of single‐and multilayer MoS2 film‐based field‐effect transistors for 

sensing NO at room temperature,” Small, vol. 8, pp. 63-67, 2012. 



170 
 

[11] N. E. Staley, J. Wu, P. Eklund, Y. Liu, L. Li, and Z. Xu, “Electric field effect on 

superconductivity in atomically thin flakes of NbSe2,” Physical Review B, vol. 80, p. 184505, 

2009. 

[12] F. Liu, S. Zheng, A. Chaturvedi, V. Zólyomi, J. Zhou, Q. Fu, C. Zhu, P. Yu, Q. Zeng, N. 

D. Drummond, H. J. Fan, C. Kloc, V. I. Fal’ko, X. He, and Z. Liu, “Optoelectronic properties 

of atomically thin ReSSe with weak interlayer coupling,” Nanoscale, vol. 8, pp. 5826-5834, 

2016. 

[13] D. M. Tang, D. G. Kvashnin, S. Najmaei, Y. Bando, K. Kimoto, P. Koskinen, P. M. 

Ajayan, B. I. Yakobson, P. B. Sorokin, J. Lou, and D. Golberg, “ Nanomechanical cleavage of 

molybdenum disulphide atomic layers,” Nature Communication, vol. 5, pp. 1-8, 2014 

[14] J. N. Coleman, M. Lotya, A. O’Neill, S. D. Bergin, P. J. King, U. Khan, K. Young, A. 

Gaucher, S. De, R. J. Smith, I. V. Shvets, S. K. Arora, G. Stanton, H. Y. Kim, K. Lee, G. T. 

Kim, G. S. Duesberg, T. Hallam, J. J. Boland, J. J. Wang, J. F. Donegan, J. C. Grunlan, G. 

Moriarty, A. Shmeliov, R. J. Nicholls, J. M. Perkins, E. M. Grieveson, K. Theuwissen, D. W. 

McComb, P. D. Nellist, and V. Nicolosi, “Two-dimensional nanosheets produced by liquid 

exfoliation of layered materials,” Science, vol. 331, pp. 568-571, 2011.  

[15] R. A. Gordon, D. Yang, E. D. Crozier, D. T. Jiang, and R. F. Frindt, “Structures of 

exfoliated single layers of WS2, MoS2, and MoSe2 in aqueous suspension,” Physical Review 

B, vol. 65, p. 125407, 2002.  

[16] Z. Zeng, Z. Yin, X. Huang, H. Li, Q. He, G. Lu, F. Boey, and H. Zhang, “Single‐layer 

semiconducting nanosheets: high‐yield preparation and device fabrication,” Angewandte 

Chemie, vol. 123, pp. 11289-11293, 2011. 

[17] A. Z. Moshfegh, “PVD growth method: physics and technology,” Physics and 

Technology of Thin Films: IWTF 2003, pp. 28-53, 2004. 

[18] X. Wang, H. Feng, Y. Wu, and L. Jiao, “Controlled synthesis of highly crystalline MoS2 

flakes by chemical vapor deposition,” Journal of the American Chemical Society, vol. 135, pp. 

5304-5307, 2013. 

[19] B. P. Majee, Bhawna, A. Singh, R. Prakash, and A. K. Mishra, “Large Area Vertically 

Oriented Few-Layer MoS2 for Efficient Thermal Conduction and Optoelectronic 

Applications,” The Journal of Physical Chemistry Letters, vol. 11, pp. 1268-1275, 2020. 



171 
 

[20] Y. Yu, C. Li, Y. Liu, L. Su, Y. Zhang, and L. Cao, “Controlled scalable synthesis of 

uniform, high-quality monolayer and few-layer MoS2 films,” Scientific Reports, vol. 3, pp. 1-

6, 2013. 

[21] M. R. Laskar, L. Ma, S. Kannappan, P. Sung Park, S. Krishnamoorthy, D. N. Nath, W. 

Lu, Y. Wu, and S. Rajan, “Large area single crystal (0001) oriented MoS2,” Applied Physics 

Letters, vol. 102, p. 252108, 2013. 

[22] C. Ahn, J. Lee, H. U. Kim, H. Bark, M. Jeon, G. H. Ryu, Z. Lee, G. Y. Yeom, K. Kim, 

J. Jung, and Y. Kim, “Low‐temperature synthesis of large‐scale molybdenum disulfide thin 

films directly on a plastic substrate using plasma‐enhanced chemical vapor deposition,” 

Advance Materials, vol. 27, pp. 5223-5229, 2015. 

[23] K. Kang, S. Xie, L. Huang, Y. Han, P. Y. Huang, K. F. Mak, C. J. Kim, D. Muller, and 

J. Park, “High-mobility three-atom-thick semiconducting films with wafer-scale 

homogeneity,” Nature, vol. 520, pp. 656-660, 2015. 

[24] X. Ren, L. Pang, Y. Zhang, X. Ren, H. Fan, and S. F. Liu, “One-step hydrothermal 

synthesis of monolayer MoS2 quantum dots for highly efficient electrocatalytic hydrogen 

evolution,” Journal of Materials Chemistry A, vol. 3, pp. 10693-10697, 2015.  

[25] D. Y. Chung, S. K. Park, Y. H. Chung, S. H. Yu, D. H. Lim, N. Jung, H. C. Ham, H. Y. 

Park, Y. Piao, S. J. Yoo, and Y. E. Sung, “Edge-exposed MoS2 nano-assembled structures as 

efficient electrocatalysts for hydrogen evolution reaction,” Nanoscale, vol. 6, pp. 2131-2136, 

2014. 

[26] H. Lin, C. Wang, J. Wu, Z. Xu, Y. Huang, and C. Zhang, “Colloidal synthesis of MoS2 

quantum dots: size-dependent tunable photoluminescence and bioimaging,” New journal of 

Chemistry, vol. 39, pp. 8492-8497, 2015. 

[27] M. Zhou, Z. Zhang, K. Huang, Z. Shi, R. Xie, and W. Yang, “Colloidal preparation and 

electrocatalytic hydrogen production of MoS2 and WS2 nanosheets with controllable lateral 

sizes and layer numbers,” Nanoscale, vol. 8, pp. 15262-15272, 2016. 

[28] R. Fivaz, and E. Mooser, “Mobility of charge carriers in semiconducting layer 

structures,” Physical Review, vol. 163, p. 743, 1967. 

[29] B. Radisavljevic, A. Radenovic, J. Brivio, I. V. Giacometti, and A. Kis, “Single-layer 



172 
 

MoS2 transistors,” Nature Nanotechnology, vol. 6, pp. 147-150, 2011. 

[30] K. S. Novoselov, D. Jiang, F. Schedin, T. J. Booth, V. V. Khotkevich, S. V. Morozov, 

A.K. Geim, "Two dimensional atomic crystals,” Proceedings of the National Academy of 

Sciences, vol. 102, pp. 10451-10453, 2005. 

[31] S. Ghatak, A. N. Pal, and A. Ghosh, “Nature of electronic states in atomically thin MoS2 

field-effect transistors,” ACS Nano, vol. 5, pp. 7707-7712, 2011. 

[32] Z. Y. Zhao, and Q. L. Liu, “Study of the layer-dependent properties of MoS2 nanosheets 

with different crystal structures by DFT calculations,” Catalysis Science & Technology, vol. 8, 

pp. 1867-1879, 2018. 

[33] S. Najmaei, P. M. Ajayan, and J. Lou, “Quantitative analysis of the temperature 

dependency in Raman active vibrational modes of molybdenum disulfide atomic 

layers,” Nanoscale, vol. 5, pp. 9758-9763, 2013. 

[34] S. Bertolazzi, J. Brivio, and A. Kis, “Stretching and breaking of ultrathin MoS2,” ACS 

Nano, 5, pp. 9703-9709, 2011. 

[35] J. W. Jiang, Z. Qi, H. S. Park, and T. Rabczuk, “Elastic bending modulus of single-layer 

molybdenum disulfide (MoS2): finite thickness effect,” Nanotechnology, vol. 24, p. 435705, 

2013. 

[36] J. Park, N. Choudhary, J. Smith, G. Lee, M. Kim, and W. Choi, “Thickness modulated 

MoS2 grown by chemical vapor deposition for transparent and flexible electronic 

devices,” Applied Physics Letters, vol. 106, 2015. 

[37] M. S. Ullah, A. H. B. Yousuf, A. D. Es-Sakhi, and M. H. Chowdhury, “Analysis of 

optical and electronic properties of MoS2 for optoelectronics and FET applications,” AIP 

Conference Processing, vol. 1957, p. 020001, 2018. 

[38] K. F. Mak, K. He, C. Lee, G. H. Lee, J. Hone, T. F. Heinz, and J. Shan, “Tightly bound 

trions in monolayer MoS2,” Nature Materials, vol. 12, pp. 207-211, 2013. 

[39] J. B. Wu, H. Zhao, Y. Li, D. Ohlberg, W. Shi, W. Wu, H. Wang, and P. H. Tan, 

“Monolayer molybdenum disulfide nanoribbons with high optical anisotropy,” Advanced 

Optical Materials, vol. 4, pp. 756-762, 2016. 



173 
 

[40] H. Malekpour, and A. A. Balandin, “Raman‐based technique for measuring thermal 

conductivity of graphene and related materials,” Journal of Raman Spectroscopy,” vol. 49, pp. 

106-120, 2018. 

[41] H. Malekpour, and A. A. Balandin, “Raman Optothermal Technique for Measuring 

Thermal Conductivity of Graphene and Related Materials,” arXiv preprint arXiv:1710.09749, 

2017. 

[42] A. A. Balandin, S. Ghosh, W. Z. Bao, I. Calizo, D. Teweldebrhan, F. Miao, and C. N. 

Lau, “Superior Thermal Conductivity of Single-Layer Graphene,” Nano Letters, vol. 8, pp. 

902-907, 2008. 

[43] A. Krishnamoorthy, P. Rajak, P. Norouzzadeh, D. J. Singh, R. K. Kalia, A. Nakano, and 

P. Vashishta, “Thermal conductivity of MoS2 monolayers from molecular dynamics 

simulations,” AIP Advances, vol. 9, p. 035042, 2019. 

[44] K. T. Wojciechowski, R. Zybała, and R. Mania, “Application of DLC layers in 3-omega 

thermal conductivity method,” Journal of Achievements in Materials and Manufacturing 

Engineering, vol. 2, pp. 512-517, 2009. 

[45] M. Beaudhuin, and L. Van Der Tempel, “Thermal conductivity measurement of thin 

layers by the 3 omega method,” Technical note TN-2006/00375, Philips Report, based on M. 

Beaudhuin, M.Sc. thesis, INPG, 2006.  

[46] R. G. Bhardwaj, and N. Khare, “3-ω Technique for Thermal Conductivity 

Measurement—Contemporary and Advancement in Its Methodology,” International Journal 

of Thermophysics, vol. 43, p.139, 2022. 

[47] H. Dai, and R. Wang, “Methods for Measuring Thermal Conductivity of Two-

Dimensional Materials: A Review,” Nanomaterials, vol. 12, p. 589, 2022. 

[48] P. Jiang, X. Qian, and R. Yang, “Time-domain thermoreflectance (TDTR) measurements 

of anisotropic thermal conductivity using a variable spot size approach,” Review of Scientific 

Instruments, vol. 88, p. 074901, 2017. 

[49] D. G. Cahill, “Analysis of heat flow in layered structures for time-domain 

thermoreflectance,” Review of Scientific Instruments, vol. 75, pp. 5119-5122, 2004. 

[50] M. Sayuti, S. Sulaiman, B. T. H. T. Baharudin, and M. K. A. Arifin, “Metal matrix 



174 
 

composite products by vibration casting method,” pp. 1-29, 2016. 

[51] J. Nakano, K. Fujii, and R. Yamada, “Thermal diffusivity measurement for SiC/C 

compositionally graded graphite materials,” Functionally Graded Materials 1996, pp. 439-

444, 1997. 

[52] D. Zhao, X. Qian, X. Gu, S. A. Jajja, and R. Yang, “Measurement techniques for thermal 

conductivity and interfacial thermal conductance of bulk and thin film materials,” Journal of 

Electronic Packaging, vol. 138, p. 040802, 2016. 

[53] Y. Liu, and X. Peng, “Recent advances of supercapacitors based on two-dimensional 

materials,” Applied Materials Today, vol. 8, pp.104-115, 2017. 

[54] A. Shokri, and N. Salami, “Gas sensor based on MoS2 monolayer,” Sensors and 

Actuators B: Chemical, vol. 236, pp. 378-385, 2016. 

[55] T. Pham, G. Li, E. Bekyarova, M. E. Itkis, and A. Mulchandani, MoS2-based 

optoelectronic gas sensor with sub-parts-per-billion limit of NO2 gas detection,” ACS 

Nano, vol. 13, pp. 3196-3205, 2019. 

[56] A. Kuc, N. Zibouche, and T. Heine, “Influence of quantum confinement on the electronic 

structure of the transition metal sulfide TS2,” Physical Review B, vol. 83, p. 245213, 2011. 

[57] A.  Splendiani, L. Sun, Y. Zhang, T. Li, J. Kim, C. Y. Chim, G. Galli, and F. Wang, 

“Emerging photoluminescence in monolayer MoS2,” Nano Letters, vol. 10, pp. 1271-1275, 

2010. 

[58] L. Xu, L. Zhao, Y. Wang, M. Zou, Q. Zhang, and A. Cao, “Analysis of 

photoluminescence behavior of high-quality single-layer MoS2. Nano Research, vol. 12, pp. 

1619-1624, 2019. 

[59] G. H. Nam, Q. He, X. Wang, Y. Yu, J. Chen, K. Zhang, Z. Yang, D. Hu, Z. Lai, B. Li, 

and Q. Xiong, “In‐Plane Anisotropic Properties of 1T′‐MoS2 Layers,” Advanced 

Materials, vol. 31, p. 1807764, 2019. 

[60] H. Kim, H. Ko, S. M. Kim, and H. Rho, “Polarization‐dependent anisotropic Raman 

response of CVD‐grown vertically stacked MoS2 layers,” Journal of Raman Spectroscopy, vol. 

51, pp. 774-780, 2020. 



175 
 

[61] D. Kumar, B. Singh, R. Kumar, M. Kumar, and P. Kumar, “Anisotropic electron–

photon–phonon coupling in layered MoS2,” Journal of Physics: Condensed Matter, vol. 32, p. 

415702, 2020. 

[62] B. Miller, J. Lindlau, M. Bommert, A. Neumann, H. Yamaguchi, A. Holleitner, A. 

Högele, and U. Wurstbauer, “Tuning the Fröhlich exciton-phonon scattering in monolayer 

MoS2,” Nature Communications, vol. 10, p. 807, 2019. 

[63] M. Thripuranthaka, R. V. Kashid, C. Sekhar Rout, and D. J. Late, “Temperature 

dependent Raman spectroscopy of chemically derived few layer MoS2 and WS2 nanosheets,” 

Applied Physics Letter, vol. 104, p. 081911, 2014. 

[64] S. Sahoo, A. P. Gaur, M. Ahmadi, M. J. F. Guinel, and R. S. Katiyar, “Temperature-

Dependent Raman Studies and Thermal Conductivity of Few-Layer MoS2,” The Journal of 

Physical Chemistry C, vol. 117, pp. 9042-9047, 2013. 

[65] I. Jo, M. T. Pettes, E. Ou, W. Wu, and L. Shi, “Basal-plane thermal conductivity of few-

layer molybdenum disulfide,” Applied Physics Letters, vol. 104, p. 201902, 2014. 

[66] A. Taube, J. Judek, A. Łapińska, and M. Zdrojek, “Temperature-dependent thermal 

properties of supported MoS2 monolayers,” ACS Applied Materials & Interfaces, vol. 7, pp. 

5061-5065, 2015. 

[67] A. Taube, J. Judek, C. Jastrzębski, A. Duzynska, K. Ś witkowski, and M. Zdrojek, 
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