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Study on carrier tuning between p- and n-BagGa,;Ge;, single crystals

WANG Bing, CHEN Shun-Li, YANG Ji-Jun, LIAO Jia-Li, YANG Yuan-You, LIU Ning, TANG Jun
(Key Laboratory of Radiation Physics and Technology of Ministry of Education, Institute of

Nuclear Science and Technology, Sichuan University, Chengdu 610064, China)

Abstract: Carrier-type conversion between p- and n-BasGa,;; Ge;, (BGG) single crystals was realized. The
temperature dependence of resistivity has been measured to judge the carrier types of the new batch sam-
ples synthesized using physical property measurement system (PPMS). The resistivity data show that p-
and n-type BGG could be converted to each other under the addition of excessive components. This ap-
proach is instructive for tuning the charge carrier type or concentration to effectively investigate the vi-
bration behavior of guest atoms and host cages. In addition, it can also provide some important informa-
tion to the recycle of the thermoelectric materials.
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Fig. 1  Condition of Temperature control for BGG

single crystal growth
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Fig. 2 Photographs of single crystals of BGG1 (left)

and BGG2 (right) grown from Ga flux
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Fig. 3 Conversion process diagram for samples mod-

ified preparation
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Fig. 5 Temperature dependence of the electrical re-
sistivity for BGG1 and BGG17. BGG1*® was
synthesized by blending Ga and Ge into BGG1
sample powder to finally make the atomic ra-

tio as 8:38:34 for Ba:Ga:Ge.
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Fig. 6 Temperature dependence of the electrical re-
sistivity for BGG2 and BGG27. BGG27 —1
was synthesized by adding 43wt% of Ga into
BGG2 sample powder; BGG2* —2 was syn-
thesized by adding 43wt% of Ga into BGG2
sample directly; BGG2* — 3 was synthesized
by blending Ba and Ga into BGG2 sample
powder to finally make the atomic ratio as 8:
26 for Ba:Ge. The inset shows the normali-
zation for resistivity curves of the three

BGG27 samples.
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