LgH==>

ol

FEXIZSt5|X| M22d 35, 2013 58, pp.144~149
hitp:

//dx.doi,org/10.5757/JKVS 2013,22.3,144

W m el o] of% v

(20134 2E 10

ga YeRHY dAEE

Al it 702-701,

B ) 8305-719

kS, 20131 49 142 47, 2013 48 26 &HH)

S LReRE(SWNT) O] QAR Fol7] $IalA Wmaataol Kubo S41& AMSaloic At Tol A Lherts

ko] BAIS sldsly] 99 ATl Q14 Baadom At oleie AN Mt AS7A AXE o

=
£ ol

S ok g HEAGO) ANE DT 5 9ok SWNTOA] 20 K ofste] 4L e 2w=0] Z7to] whe GAEE

7} Z7¥8hH, (9,0) Kot (10,0)0] thh 2GS 7Ry ol Eil=o| HHAMRAR 1,7t 29 A9 A JeS ¢ 4

olth, 8|3 20 K o|Ae] 31.e

FAolAE o] o] T e

=
74| B2 Umklapp 3140 oJ8) QU= =S 2AsHEA

U7 Hol1, SWNTE| FAo] Zrfasg Fuizte] 9w 1. o7 o]Esle Aoz AN

FHoOf ¢ vEER, T YRR,

o
1
Rl o
[
U
N
rlr
juko)
jato)
F>
ol
o
1,
2
_\|I_‘

=

¥o,
_:L
Jlm
Ol

[.
l-l“
1
3

=7] $1gt
g el weh @ H(single—walled: SW), ]
, 9k )% 9H(thin multi-
walled: t—-MW), T & B4 L&
carbon nanotube: MWNT)Z E
1,85 TPao| Esl & ;LT A
Yo% B8 o A (31, AE A9 Qe A

H (multi—walled

—“‘i HU
rlr

A eVO]EE %—E /\}0]-»] 743t van der Waals A28
AAAN RS A9 thde] Fejz EAsHA et Htth
U} ONT:= P A% (thermal conductivity)7} 600 WK '+
mlopgel e 2 g P BgRe Qe 5
e 25 AT BER AGE] AT Q77 ol o
2oi3ic} [4-8)
CNT= ©429] sp e
=7 o W] FEE skl glem,

2

* [HA9-H] hdcheong@hanbat, ac kr

FHAEE, HdAFYR, Umklappity, A&

= wheAlo] 548 ekt &

e
25 7T Qo] Bolg pAutE ekl olels
£} fivbo] ONT BRAR0) 4 9 7192 Awel
245} 5ol Yjat m FuUs 243} ojsrt sk How
W 7oHE LR HAARS A 4 9 AolT A
o AUEES Z45H: WHlels AH gl 7hs o
& 24 g Qs QAEE LE AAS 540 AHg)
WA golzlo} uhe 2AslE 5T 2 vl 5o o]
Sh ey Hol olrh, AAAUE] olgh 1A
£ ONTO| JAE ATsHeY] Hol o] gElo] Stk 9], E
3 ONTO| Qx4 Eqoz Aol ofo] HSe|w £
St o] At s FHEdel o8 4e A5s
@%@ 5 e 10,11, <L %91 ONTef et =i o

(

pAe) 20

Yol of7|A Al Aol

|
EY
H

>
fo
)

S
N
Loy
2
>

c

5ot o 1
7} ok
B ool Al Kubo [12-14]9] A1g $5 o] 2of W=
TeE ABSlo] WEURE oL, o olgdld
zigzag SWNT (9,0)1} (10,0)0] thole] EAEEE 212+
Aststitt, Htthd of2] F72 SWNT FollAf (9, 0)171L
(10,0)2 FermiH Lol A AL =7} g} zH7] o2



d& BolFE=ZoR %PE%X% rt gHo =
oflAl v me|gha=o
AR Igo] tha MIAFA] SHATE Aupelabs Ak £
Ao g Arfstaon, oH
Agksl7| & gt [16-19],

II. SWNTQ| | X9} sHUEL|NA

F

SWNTE %719 S1e] fheo 2 oloja)v] Bhaglx

7} 0.142 nmA oA HYRFO R 57+ o]
Hol 7] #22 =oglrh, Ayt A%
(29)%(2p)" W] 7N 9] HALEo| sp” EAATL
A o] 0] At} Agtsiar Sk BPEHAIE=9] 3719
A2z o= R o] Akt AgE|o|Qlar vl A 2p, A
A7} o] XUAE ol WIFOR A7HE Hofgitt
[20]. SWNT+= FEO| & Wefo s o Ak 37145 714
A SWNTO] 5=ef} 71 7V7ke- zigzag S2k9] A
o] 719l chiral 7+ gof| W2 A7|AEE7} =P oL} Adlo|
FHsHA 54 E wheAe] 44 vebdc [21,22], o}
kA S T ol A= Fermi 9] T4 9] Diracy 24HS
= Yehes A2 oE F Y oA g 7HAA Hoh
o]= A|Y Brillouin o] mAlgo| K=(1,/3)2n/3L,
—1,v/3)2r/3L $IA3HH, ZH2h A=13} A=— 10|t}

S|

rr

oo
b

Ny
o

(1s

slom

I

o [

SAAZS o|FT

o,

ole} Zhe o |A| w] Fxof|lA QR A A B 7Rt Al
o] U Ele [20]
¢
-
BR
\\s\ o |
\\\/
N 77

Figure 1. Reciprocal positions of SWNT and coordinate
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Figure 2. The temperature dependence of thermal
conductivity in SWNT. The squares linked by
the solid line denote the theoretical results
when (9,0) and the circles linked by the solid
line denote the theoretical results when
(10,0).
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Thermal Conductivity of Single-Walled Carbon
Nanotube by Using Memory Function
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We use Memory function to examine the thermal conductivity as a function of the
temperature in single-walled carbon nanotube (SWNT). We determine the Umklapp, norma
and SWNT-substrate phonon scattering rate from the computed inverse spin relaxation time.

Thermal conductivity increased as the diameter increased when we assumed that the zigzag
(10,0) transition was a more dominant phonon scattering than the (9,0) transition.

Keywords : Memory function, Single-walled carbon nanotube, Thermal conductivity, Mean
free path, Umklapp process, Line-width
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