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Low Thermal Conductivity in Thermoelectric

Materials and High Thermal Conductivity in Boron
Arsenide
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| Department of Physics and Texas Center for Superconductivity,
University of Houston

Low Thermal Conductivity in Thermoelec-
tric Materials and High Thermal Conduc-
tivity in Boron Arsenide

Bi,Te,-based p-type Bi, ,Sb,  Te, and n-type Bi,Te, Se, have been the only materials for thermo-
electric cooling for decades. Even though the progress on advancing the thermoelectric fig-
ure-of-merit (ZT) has been significant especially the materials with peak ZT at high tempera-
tures, materials with high enough ZT around room temperature are very rare. Up to now, in addi-
tion to Bi, Te,-based ones, the only reported is p-type MgAgSb with ZT of ~0.8 at room tempera-
ture. There is rare report on any n-type material exhibiting ZT similar to that of the n-type
Bi,Te, Se,. In this talk, T will present a new n-type material that has a ZT of ~0.7 at room tem-
perature, which is comparable to that of n-type Bi,Te,Se,. The cooling performance of a uni-
couple consisting of the new n-type material and the p-type Bi,Sb, Te, is also in par with the
commercial legs consisting of the p-type Bi, Sb, ,Te, and n-type Bi,Te, Se,. In addition I will
also discuss the recent progress on realizing thermal conductivity above 1200 W m K- at room
temperature in Boron Arsenide single crystals.

( Language: English / JEBRES : X )

Host ##5A | Yang-Yuan Chen / Research Fellow BR¥TIFEE

Contact A | Ms. Yu-Ping Tseng BEHI/IE 02-2789-6778
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5F, 1st Meeting Room, Institute of Physics
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Bi2Te3-based p-type Bi0.5Sb1.5Te3 and n-type
Bi2Te2.7Se3 have been the only materials
for thermoelectric cooling for decades.
Even though the progress on advancing the
thermoelectric figure-of-merit (ZT) has been
significant especially the materials with peak
ZT at high temperatures, materials with high
enough ZT around room temperature are very
rare. Up to now, in addition to Bi2Te3-based
ones, the only reported is p-type MgAgSb with

ZT of ~0.8 at room temperature. There is rare

any n-type material exhibiting ZT similar to that of the n-type Bi2Te2.7Se3.

6

o #F Bz | %1707 &



In this talk, Dr.Ren will present a new n-type material that has a ZT of ~0.7 at room
temperature, which is comparable to that of n-type Bi2Te2.7Se3. The cooling performance
of a unicouple consisting of the new n-type material and the p-type Bi0.5Sb1.5Te3 is
also in par with the commercial legs consisting of the p-type Bi0.5Sb1.5Te3 and n-type
Bi2Te2.7Se3. In addition,Dr.Ren will also discuss the recent progress on realizing thermal

conductivity above 1200 W m-1 K-1 at room temperature in Boron Arsenide single crystals.
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, Academia Sinica
Taipei, Taiwan, ROC
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Taiwan Thermoelectric Society
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cations in Taiwan. The 2020 1st Annual Meeting of ZT =
Taiwan Thermoelectric Society is the first conference P K Sl BHE SN, =

on thermoelectrics held by TTES. It provides the in- + #}J':If E'fl[. . 2& IITE % @bﬂ: 7)')"5 F‘ﬁ
terdisciplinary forum for scientists and engineers to
present their latest researches and applications in all
areas of Material Science and Engineering. The con-
ference will bring academic scientists, researchers and
scholars in the emergent research field.

{EEIAE H Thttps://www.phys.sinica.edu.
tw/~ttes/main.php?id=62&fid=3
Hhas N\ B4 (02)2789-8991

oumn@gate.sinica.edu.tw

%g EEAY

Deadline for abstract submission | December 10, 2019

Deadline for online registration | December 10, 2019

Deadline for early bird discount registration | December 10, 2019
Registration cancellation and refund deadline | December 17, 2019
Meeting dates | January 13, 2020

* The conference language is English. [ElREE
N xS Thermoelectric Society ol
~Organizers | of Physics, Academia Sinica [website] (q@ @ﬁﬂ: %ﬁﬁ )
2 e S %

Contact | Dr. Min-Nan Ou / +886-2-27898831 / ttesiop@gate.sinica.cdu.tw
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A Comparative Reconstruction)ihi
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Coblin) fii# Z{Common Neo-Hakka: A Comparative
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This work is a comparative study of the Hakka
dialect group (now called Neo-Hakka by specialists),
using the traditional comparative method of
phonological reconstruction. 1368 monosyllabic

cognate sets are examined; and a special chapter

is devoted to the reconstruction of eighty full
words, both monosyllabic and polysyllabic.

Special attention is devoted to the problem of lexical layering in the dialect lexicon. A
concluding chapter discusses relevant Hakka historical and demographic questions,
specific historical phonological problems, and possible avenues for future research in
the history and pre-history of the Hakka dialects. A subject index and a full inventory of

lexical sets conclude the work.
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