
Accepted Manuscript

Thermoelectric properties of thin film topological insulators: A first-principles study

Myung-Soo Lim, Seung-Hoon Jhi

PII: S0038-1098(17)30360-5

DOI: 10.1016/j.ssc.2017.11.005

Reference: SSC 13318

To appear in: Solid State Communications

Received Date: 3 August 2017

Revised Date: 30 October 2017

Accepted Date: 9 November 2017

Please cite this article as: M.-S. Lim, S.-H. Jhi, Thermoelectric properties of thin film topological
insulators: A first-principles study, Solid State Communications (2017), doi: 10.1016/j.ssc.2017.11.005.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ssc.2017.11.005


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1

Thermoelectric properties of thin film topological insulators: a first-principles study  

 

Myung-Soo Lim1 and Seung-Hoon Jhi*2 

 

1Division of Advanced Materials Science, Pohang University of Science and Technology, 

Pohang 790-784, Republic of Korea 

2Department of Physics, Pohang University of Science and Technology, Pohang 790-784, 

Republic of Korea 

 

Abstract 

The electronic and thermoelectric properties of Bi2Te3, Bi2Se3, and Sb2Te3 

topological insulator thin films with thickness of 4~10 quintuple layers are analyzed using 

density functional theory and two-channel model combined with the Boltzmann transport 

equations. Our calculations show that the maximum figure of merit and the Seebeck 

coefficient are asymmetric for n- and p-type carriers, and the thickness dependence of the 

Seebeck coefficient exhibits different behavior upon variation in film thickness for these 

materials. We find that the band offset between the surface states and bulk band edges is 

responsible for the asymmetry and thickness dependence in n- and p- type carriers. The two-

band model shows that the topological surface states serve as electronic leakage channels 

through conductivity modulation, degrading the thermoelectric property. We suggest that 

tuning the Dirac point by modifying surface chemistry to the band edges helps retain the 

enhancement of thermoelectric property from quantum confinement in thin film topological 

insulators. 
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