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  ▶ 研究概要 ⇒単層カーボンナノチューブの基礎物性評価と応⽤
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Background in theory

Properties @ room temperature

・Diameter : 0.7 - 2 nm
・Various chiralities:   (n,m)
・Thermal conductivity:  ~ 6600 (W/m･K) [1]

[Cu:  400 W/m•K]

Single-walled carbon nanotube (SWCNT):

[2] T. Yamamoto et al., Appl. Phys. Express, 2, 9, 2, (2009).

Thermal conductivity λ:

[1] S. Berber et al., PRL, 84, 20, 4613, (2000).
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in case of the pillar spacing of 5 µm

Observation target
Diameter = 0.88 - 1.25 nm

E22 = 1.53 - 1.78 eV  (= 700 – 850 nm)

For chirality-assigned, length fixed
        and isolated SWCNT @ room temperature

・Observe the temperature distribution
by non-contact optical measurement

・Measure the structural dependence
 of thermal conductivity
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Background in experimental

Few studies evaluated SWCNT structure.

Thermal conductivity of individual SWCNT
@ room temperature
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Thermal conductivity λ, Diamter D.

 ������ ������������� Steady-state [3]

Previous work λ (W/m•K) (n,m) D (nm) Method

Yu (2005)[3] 3270– 9800 × 1 - 3 Steady-state

Pop (2006) [4] 3500 × 1.7  Joule-heating

Wang (2007) [5] 4700 × 1.9 3ω, AFM assign

Pettes (2009) [6] 600 (22,12) 1.5 Steady-state, TEM assign

X. Zhang (2015)[7] 2500 - 3800 (18,15) 2.24 Light absorption, TEM assign

Semiconducting SWCNT
Wide laser spot
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λ(T(x))の場合：

λ(T)の場合：

σL = 4.6 µm

レ ーザースポット径
4σL = 18.4 μm 

ガウス関数でフィティング

関数形を推定

σT ≒ 5.2 µm
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Overlay

Photoluminescence (PL) image spectroscopy

低温側で発散している

実験で得られた離散的な温度分布を
フィテングにより補い熱伝導⽅程式を解いた

温度に対して連続な熱伝導率を得
た

ローレンツ関数, R2=0.982 ガウス関数, R2=0.984

λ(T(x))の場合：

λ(T)の場合：

  ▶ 今後の展開 イノベーションジャパン新技術説明会への参加など
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We have demonstrated the possibility of 
clarifying the temperature dependence of 
the thermal conductivity of SWCNTs by 
this method.


