Trans. Korean Soc. Mech. Eng. B, Vol. 38, No. 12, pp. 957~962, 2014 957

<st=z=8> DOI http://dx.doi.org/10.3795/KSME-B.2014.38.12.957 ISSN 1226-4881(Print)
2288-5324(Online)

FAGRLIAANAE o142 142 e zAle)

Quantitative Method to Measure Thermal Conductivity of One-Dimensional
Nanostructures Based on Scanning Thermal Wave Microscopy

Kyung Bae Park’, Jae Hun Chung’, Gwang Seok Hwang, Eui Han Jung” and Oh Myoung Kwon' '

* Dept. of Mechanical Engineering, Korea Univ.

(Received February 21, 2014 ; Revised August 26, 2014 ; Accepted September 1, 2014)

Key Words: Thermal Conductivity(& Z1%=%), Scanning Thermal Wave Microscopy(TAFE IEH A1 4),
Nanostructure(1+ =72 #), Thermal Contact Resistance( & 5] 5 #] &)

=5 2 dAFdAeE YeaAded T3 dAdEE A FATEH D9 E V] 7 (scanning  thermal  wave
microscopy, STWM)S ©|&3}to] 1 Y Yt Z2A49 dAREE AFHog AFsts WHES At
WA, 1 A Y249 dEites ASs7] g STWM o degls At & AF4q] deile
=2 93 o2 A PAE A3 T

A% S SR 2 AS/ e Gnk o5 Aol me
AUH GPAATS P AFAES AZse] AAEES 7] He] BHT theTxA Aol
o AHEAT D theTAS AUkl AREATY] JFL wA gom, vhePRA A7tEE 4
S8 Af4e 7T Dok vk wekA 12 33 EEel ve) AZel WS desuAE 3P
91 3ol Tbesint

Abstract: We present a method to quantitatively measure the thermal conductivity of one-dimensional nanostructures
by utilizing scanning thermal wave microscopy (STWM) at a nanoscale spatial resolution. In this paper, we explain the
principle for measuring the thermal diffusivity of one-dimensional nanostructures using STWM and the theoretical
analysis procedure for quantifying the thermal diffusivity. The SWTM measurement method obtains the thermal
conductivity by measuring the thermal diffusivity, which has only a phase lag relative to the distance corresponding to
the transferred thermal wave. It is not affected by the thermal contact resistances between the heat source and
nanostructure and between the nanostructure and probe. Thus, the heat flux applied to the nanostructure is accurately
obtained. The proposed method provides a very simple and quantitative measurement relative to conventional
measurement techniques.
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Fig. 1 Experimental setup of scanning thermal wave
microscopy
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Fig. 2 Schematic diagram of the heat transfer paths along
the nanowire
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changes in the thermal contact resistance by the
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