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We present expenmental evidence that the room temperature themmal conductivity (k) of individual

multiwalled carbon and boron-nitride nanotubes does not obey Fourier's empirical law of thermal
conduction. Because of isotopic disorder. x’s of carbon nanotubes and boron-nitride nanotubes show
different length dependence behavior. Moreover, for these systems we find that Founer’s law is violated

even when the phonon mean free path is much shorter than the sample length.
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PACS numbers: 65.80.+n, 63.22.Gh. 73.63.Fg. 74.25.Kc

Normalized length

- Ballistic conductor with R =0
1.0 1.0
g 08} Val {0.8
1]
(7]
o
w 06} *— * . 10.6
E .* Fourier's law with R =0
7]
«— CNT sample 1
g 04} 7 CNT sample 2 10.4
3 »— CNT sample 3
"=U CNT sample 4
® BNNT sample 1 |
E0.2} v BNNT sample 2 0.2
2 *  CNT sample 1
ot (electrical resistance)
0.0k - . 4 . Y 0.0
0.0 0.2 0.4 0.6 0.8 1.0

Normalized thermal resistance

12
" (@) i
10 e
0.9 T

T o
08 ,

P

07t & data, CNT sample 4
sl —#— it (x~L"°)

’ > fit (Fourier's law)

0.5 0.6 0.7 0.8 0.9 1.0
11 L©) P
10+ _*
09} =%
o
P + data, BNNT sample 2
08+ @ , o w— fit (x~L° 5)
- o fit (Fourier's law)

0.7 L s T T T

05 0.6 0.7 0.8 0.9 1.0

Normalized length



H 1

¢ Zettle 5OEBRITHEMOIERE LT, HE,
L2l BEOXZITHH EEVES,
NEOHIIEEELD D LIS 2R,

BUREE OV A4 XiRFEHZ., o EBBICTEL IS Z &idniEd»?



'—1D (N = 32768)
---2D (2048x2048)

-~ 16 x 16 x 2048
0 32x32x%x2048 =3
—16 x 16 x 8192 -

0 0.25 0.5 0.75 1
i/N

¢ HEHREDDL O —HOORHIX. <hlhELkLBETOZ 71,
ZOEBIL. BpoREEENS SMILLTHELIE,

COERERTIO 7 7 AV ERBRNICHES Z LIXnIseEd ?



3. AR DOR I

¢ RIRICR T, Bt Wk

WRER L T, BUIEDISITIEL TNDH» ?

IEH X T, BOBEERT 57 EE)

HE TR TIAOELOBL E—T+—7



ERPLEC vs. LE—+—200dEHEL

T or—h—EHL TR S ¥ N2 D E TR

<€
— @ >

O ERIH TS B A (T ) < 00

(@7 (t) =0 (a™)e ot

: . _p !
‘I/E_ﬁﬂ‘_y . ¢(7-) _ to (1 —|—t/to)'8+1 ) 1 < 5 < 2 )

(1) < oo | (T%)e — 0

(@7 (1) =0 (2*(t)e 777 (@ (t))e o t”F




LE—D4—7F 7)WL EHIREBOITXTOUWEZ 1

i § —3 s Dhar, KS, Derrida, arXiv:1207.1184
¢ HGROY AR BB RE D gt DneT errida, arXiv

Jox LY a=2-7.

¢ HETuzri hih7ua7zr )

1 k

0.8 -
|—L = 128|vt,]

P(z)/(T)

- L = 1024[ut,]
0.6 r--. [, = 8192[Ut0]
05 Lo Exact | ) L
0 0.25 0.5 0.75 1

z/L
¢ BEEEDOLEEIC 7Y Iz Y 3530
BGREIRE D IER PN DIA->TNS

1 L dT(z)
- d/ ! .
J | datxle =105




LE—o+—7 PR EL

O L E—Ur—F PN EE S SN FIRTRIX TV 7 BA%L

il | HO AR AR TH D7,
ol ' 7ur MBS ND,

& FPU chain TOZ )L F— 7 YL (Denisov et al., PRL (2011))

107 107
t= 1000 3
H10°
......... 7::
T
—
t=2000 410*

..... | FETERE FEREEE P ni.uu
1000 2000 3000 0 200 400 600 800 1000




ER 3

¢ ERITROEBWEZRTRTIE BEHALE -+ —FHIERICIR S,

Z D X 5 ISRSTRHAF O 7 2R THMNIG 2 Z L3 nfaedh ?



