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Abstract: We study the electronic contribution to the thermopower of 3D Dirac semimetal using a 

semiclassical Boltzmann approach. We investigate the effect of various relaxation processes including 

disorder and interactions on the thermoelectric properties. We find that the thermopower have an 

interesting dependence on the chemical potential that is characteristic of the linear electronic dispersion, 

and that the electron-electron interactions modify the Lorenz number. We observed the dependence of 

thermopower on electron temperature and conclude that thermopower has higher values for electron-

electron scattering as compared to charged impurity and short range disorder scattering mechanisms. 

 
Keywords: Thermopower, charged impurities, electron-electron interaction, short range disorder, Dirac 

semimetal, Na3Bi 

 

REFERENCES 

[1]. X.-L. Qi, S.-C. Zhang, Rev. Mod. Phys. 83, 1057 (2011) 

[2]. K. S. Novoselov et al., Science, 306, 666 (2004) 

[3]. J. E. Moore, Nature 464, 194 (2010) 

[4]. C. Herring, Phys. Rev. 52, 365 (1937) 

[5]. S. M. Young et al., Phys. Rev. Lett. 108, 140405 (2012).  

[6]. Z. Wang et al., Phys. Rev. B 85, 195320 (2012) 

[7]. A. K. Geim, Science 324, 1530 (2009) 

[8]. M. Koshino, T. Ando, Phys. Rev. B, 81, 195431 (2010).  

[9]. E. Röber, K. Hackstein, H. Coufal, S. Sotier, Phys. Status Solidi B, 93, K99 (1979) 

[10]. A. A. Abrikosov, Phys. Rev. B, 58, 2788 (1998).  

[11]. W. Zhang et al., Phys. Rev. Lett., 106, 156808 (2011) 

[12]. C.-X. Liu et al., Phys. Rev. B 81, 041307 (2010) 

[13]. G. Xu, H. Weng, Z. Wang, X. Dai, Z. Fang, Phys. Rev. Lett., 107, 186806 (2011) 

[14]. K.-Y. Yang, Y.-M. Lu, Y. Ran, Phys. Rev. B, 84, 075129 (2011) 

[15]. L. Lu, Z. Wang, D. Ye, L. Ran, L. Fu, J. D. Joannopoulos, and M. Soljacic, Science 349, 622 (2015).  

[16]. Z. J. Wang, Y. Sun, X. Q. Chen, C. Franchini, G. Xu, H. M. Weng, X. Dai and Z. Fang, Phys Rev B 85, 

195320 (2012). 

[17]. Y. Ferreiros, A. A. Zyuzin, and J. H. Bardarson, Phys. Rev. B 96, 115202 (2017).  

[18]. M. N. Chernodub, A. Cortijo, and M. A. H. Vozmediano, Phys. Rev. Lett. 120, 206601 (2018) 

[19]. S. Liang, J. Lin, S. Kushwaha, J. Xing, N. Ni, R. J. Cava, and N. P. Ong, Phys. Rev. X 8, 031002 (2018).  

[20]. G. Sharma, P. Goswami, and S. Tewari, Phys. Rev. B 96, 045112 (2017) 

[21]. P. Li, C. H. Zhang, J. W. Zhang, Y. Wen, and X. X. Zhang, Phys. Rev. B 98, 121108(R) (2018).  

[22]. D. D. Liang, Y. J. Wang, W. L. Zhen, J. Yang, S. R. Weng, X. Yan, Y. Y. Han, W. Tong, L. Pi, W. K. Zhu, 

C. J. Zhang, arXiv:1809.01290v1 (2018). 

[23]. G Sharma, C Moore, S Saha, S Tewari, Phys. Rev. B 96, 195119 (2017) 

[24]. S. J. Watzman, T. M. McCormick, C. Shekhar, S.-C. Wu, Y. Sun, A. Prakash, C. Felser, N. Trivedi, and J. P. 

Heremans, Phys. Rev. B 97, 161404 (2018) 

[25]. A. D. Avery, M. R. Pufall, B. L. Zink, Phys. Rev. Lett. 109, 196602 (2012) 

[26]. R. Nandkishore, D. A. Huse, and S. L. Sondhi, Phys. Rev. B 89, 245110 (2014) 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 3, Issue 5, June 2023 

Copyright to IJARSCT  DOI: 10.48175/IJARSCT-11808                720 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

[27]. P. Hosur, S. A. Parameswaran, and A. Vishwanath, Phys. Rev. Lett. 108, 046602 (2012) 

[28]. N. Ashcroft and N. Mermin, Solid State Physics (Sauners College, Philadelphia, (1976) 

[29]. T. Qin, Q. Niu, and J. Shi, Phys. Rev. Lett. 107, 236601 (2011) 

[30]. A A. Burkov, M. D. Hook, and L. Balents, Phys. Rev. B 84, 235126 (2011) 

[31]. M. Lv and S.-C. Zhang, International Journal of Modern Physics B 27, 1350177 (2013) 

[32]. R. R. Biswas and S. Ryu, Phys. Rev. B 89, 014205 (2014) 

[33]. B. Sbierski, G. Pohl, E. J. Bergholtz, and P. W. Brouwer, Phys. Rev. Lett. 113, 026602 (2014). 

[34]. E. V. Gorbar, V. A. Miransky, and I. A. Shovkovy, Phys. Rev. B 88, 165105 (2013) 

[35]. N. Ashcroft and N. Mermin, Solid State Physics (Sauners College, Philadelphia, (1976)) 

 


