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Enhancing Thermoelectric Efficiency of Nanostructures
through In-Situ and Ex-Situ interfacial alloying

Jun Beom Park,’ Rijan Karkee,'? Theresa M. Kucinski," Michael T. Pettes,!”
'Los Alamos National Laboratory, “University of California, Merced email: ibpark@lanl.gov
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'Overview and Motivation
Enhancing Thermoelectric Efficiency of Nanostructured Bi,Te,

Enhancing the thermoelectric efficiency of materials, nanostructured Bi, Te;, aiming to increase the thermoelectric figure of merit (zT) for improved waste heat conversion.
Challenges related to defects, impurities, and surface oxidation in nanostructures need to be addressed to achieve high-performance thermoelectric materials efficiently converting heat into electricity.
The goal is to surpass the performance of bulk material and unlock the full potential of nanostructured Bi, Tes.

Controlling Surface Chemistry and Potential

Controlling the chemical potential of nanostructured surfaces, especially in Bi,Te;, to create long-lasting and high-performance thermoelectric materials and devices.
Surface state doping technique was performed by both In-Situ doping of p-type carrier donor (F,-TCNQ) and Ex-Situ interfacial alloying of metal film (Cr).
Qchieving control over the surface potential and carrier density of low-dimensional materials is the central challenge in this endeavor. J
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(i) Bi,Te; nanoribbon cores were grown on a SiO,-coated silicon wafer
in high vacuum.
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