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Preparation of single-walled carbon nanotube film and its optical property

SONG Qiuyan', CHEN Genxiang® , TAN Xiaolin', TIAN Kai'

(1. Key Laboratory of All Optical Network and Advanced Telecommunication Network of Ministry of Education, Institute of
Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China; 2. School of Science, Minzu University of Chi-
na, Beijing 100081, China)

Abstract: In order to prepare actual optoelectronic devices using single-walled carbon nanotubes, single-walled
carbon nanotube/polyimide ( SWCNT/PI) film with the single-walled carbon nanotubes in mass fraction of 0. 02 was
prepared by means of a new gradient temperature-elevating thermal imidization method. The reflectance, transmittance, and
absorbance of the film were measured with a spectrophotometer and the linear refractive index variation with wavelength of
SWCNT/PI film was obtained. Simultaneously, the Sellmeyer parameters of the SWCNT/PI film were got by fitting the
Sellmeyer formula. Then, the third order nonlinear optical property of the SWCNT/PI film was studied by means of z-
scanning. The experiments showed that the nonlinear absorption coefficient and the nonlinear refractive coefficient of the
film were —5.3 x10%em/W and —4.1 x10""cm’/W, respectively. The results prove that SWCNT/PI film owns strong
nonlinear optical property.

Key words: thin films; single-walled carbon nanotube/polyimide; spectrophotometer; Sellmeyer formula; z-

scanning; third-order nonlinear characteristics
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Fig. 1 TEM image of single-walled carbon nanotubes
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Fig.2 Linear spectrum of SWCNT/PI film
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Fig.4 Linear absorption coefficient fitting with Sellmeyer formula of

SWCNT/PI film
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Fig.5 z-scanning experiment configuration
AL, 153 BDG DA AR XA, LIS BRI AT E T
B i1} R
2 F DN B AR G 0 A S A B2 RO A 1Y
B OCIECR B2 AP Nd: YAG #064% , vl %t 1064nm
(19 K2 A ok i, T 52 4 3 O 10Hz, Jik vh 55 & 0 30ps.
S T A B G AR 150mm S HR 2R
R R g AP G o RMBOLRE RIS
A5 RE R RERE Al 07 B AR R
iz I — R A BREEASC R AT A, TP AL 2
AR — B AN
(-

T(z,s = 1) = z 17"'962
> ~= (m+1)3/2

(5)

A8 AFEHE) 3 Bir AR LR R K o = zi;zo =

B AR KI5 10, = 20pum AR
7251 = 20pum R R R B m ﬂf]ﬂf?é%(;llerf =
Lo expCaol) o o | 48 2. 1 o 048
VW i 2R BB I 725 A5 1064nm. AL ) 25 1k I Ui
FHOH ap =3.2 x107em ™ 35 LM HIZAE B I

LEAR M I R B B R K KIS BT, (3) =
L S

BIOLelT

T(z.s =1) =1 - —=0—t 6
(z,s = 1) ha.n ©
AL = I — B SR A A
_ 4Adyx
T(Z,Ad)o) =1+ (xz N 1)(962 1 9) (7)
2
st Ay =TV T A AR 7

16, A =1064nm I ASFE WG,y b 3 ik
ﬁ%%%ﬁJz;%;ﬁ%ﬁﬁ%ﬁi%ﬁ%ﬁﬁ

ke BE s, BOLIKTE .



184 T TR

2014 =3 H

6 ST AL = TSI IR, i (6) 204
Ko Mla, MeEl Lt R p=-53x
10~ em/ W, I EAT G Al LR MO R AR DR
SR E/INIRT 375 8P A 5 DGR R BE ORI, i S 8 s DR
SR T 5 2 15 AR AR AE £ A A A

1.25

1.20 - experiment
— fitting

1.10F

1.05

normalized transmittance

1.00—

3 2 -1 0 1 2 3 4
z/em

Fig. 6 Open-aperture z-scanning curve
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