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Study of z-scan of polyanilne-multi-walled carbon’naneotubes doped
polyvinyl alcohol com posite

FENG Yan,L N Jing, D NG Ying=chun
(Deparment of Physics and Electronic, Beijing University of Chémical, Technology, Beijing 100029, China)

Abstract: In order © mprove the third-order nonlinear optical\pfoperty and the practical app lication of polyaniline-carbon
natotube-doped polyvinyl alcohol compositeswere prepared by electrostatic interaction betveen carbon nanotubes and aniline via
in situ polymerization The third-order nonlinear p operties of the sampleswere detemined by the well-known z-scan technique at
532mm with 8ns duration, and the third-order optical nonlineatrefractive indexeswere calculated Compared with pani, the third-
order nonlinear p operties of the samp les could be imp roved.obviously Theywere prepared as fim o that they could be used more

widely
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Fig 1 The z-scan experimental apparatus
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Fig 2 The closed-aperture/z=scan experiment data points of samples with
the effect ofinanlinear absom tion

XM TIAL AR R B AR AR
I ATBR G T AR E R A AE R IR AL 249
DR Ay Y S A B R R AR LR IR B S
B B R SOA R 2 AR LA IO 2R B R A
S RAR LTS E BT A SRR R

& 1.404°PANI-MWCNT{(mass fract!on is 0.035)
E ].3oifgiTIjI[-MWCNT(m?{%fractlon is 0.07)
% 1.20; s
E ]lO \“;_5;:%,
§1.00] sz "
20904 ‘mﬁ'&f
£0.80; g
= 9 \ao?
=0.704 b

2 4 B30 3% 3

z/mm

Fig 3 The closed-aperture z-scan experiment data pints and theory curves of
samp leswithout the effect of nonlinear absomption
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Table 1 The results of the z-scan experiment

samp le aglam™? No ATpy N,
PAN I 45,7 144 0 34 17 X100
PAN HMWCNT
o 63.56 1 442 048 48x10%
(mass fraction is 0. 035)
PAN HMWCNT
81 42 1 445 064 67x0Y

(mass fraction is 0. 07)

HLAPRE A L R R B o, BT ISR AN TEAY
U ITACH I,U-3010I75 Z&HEHT T2 ny H W zA U I
Pt .

M 3T LA BEE AR R R R R
S AR 2R RGBT gl R
SR AR 5 R 1 Rt e 5
FURAMISGE « HITEISH I 3FEET Y 3Lkl
Yot nl LAG I 8 BERAN KRS B A AR 62
JRLME LR R R AMARIR IR Z o 8 BARZ MRS G2E 1 T
TRENFETH E E R AT RE 2 I 9K B R K g 2 [A]
GAEL ©—n I EEA oM e 15
ol BUERE T B PR M Frerke T WAL B &5 S
WK1 © —n Bl IE s Y s S8
B ARZe G 2E R F e
301 1]

R A 2R B 4 1l HE AN R TR BE A SRR i &2 B
BRAVKRE LS RIB R R LIGI IR 2 15
7 H 3B ARLM L R G T HHEIE AT &

1A I SERE 2R o PURAS SRR RO 1D 3
RN PR R BEE RN LBEMARE E SR
HRREAFORE BT RE AU ISR BRI AR Lot 2k oot
W25« B LIGNE)E  AT LAE SRR 22 BERR AN
KA G AP & S &3 O I oy, AL X
kR SER AR O -

00 o0

[1] LIN,ZHENGJB,CAO M, etal Progress in third-order nonlinear op-
tical conjugated polymer polyaniline [J]. SemiconductorOp telectron-
ics, 2001, 22 (4) : 233-235 (iin Chinese).

[2] ZHOU Y H, TAN Y P,WU J Y. Optical properties of varbon nano-
tubes and their app lications in optical liniting [J]. Chemical Industry
Times, 2007, 21 (2) : 4043 (in Chinese).

[3] YIW H,XU YL, FENGW, et al Third-order nonlinear response of
conjugated polymer coated-carben nanotubes [J]. Acta Physica Sini-
ca, 2006, 55 (7) : 3736%3742°(\in Chinese).

[4] SUN YM, ZHOU JG{PENG Sh X, etal The recent situation and pro-
gress of study on/PVA‘used for films [J]. Packing Engineering, 2004,
25(3) : 46 (in Chinese).

[5] ZHANG:R.F, XU YM, ZHENG F T, et al The nonlinear optical p rop-
erties’of a ‘novel organo-metallics compound [J]. Laser Technology,
2006,30 (2) : 155-157 (iin Chinese).

[6]) AFENGW, YIW H, FENG Y Y, et al In-situ polymerization and third-
order nonlinear optical p roperties of polyaniline/carbon nabotube com-
posite [J]. Acta Physica Sinica, 2006, 55 (7) : 3772-3777 (in Chi-
nese).

[7] KUANG T Blending compatibility betwween polyaniline and polyvinyl
alcohol [J]. Joumal of University of South China ( Science and Tech-
nology) , 2007, 21 (1) : 102-105 (in Chinese).

[8] KR’YANOV A V,BARMENKOV M O, STARODUMOV A N. App li-
cation of the z-scan technique © a saturable photrefractive medium
with the overlapped ground and excited state absomption [J] Opt
Commun, 2000, 177: 417-423.

[9] SHEIKBAHAEM, SAD A A, van STRYLAND E W. High-sensitivi-
ty, single-beam n, measurements [J]. Opt Lett, 1989, 14 (17) : 955-
957.

[10] SHEKBAHAEM, SAD A A,WEI T H, et al Sensitive measure-
ment of optical nonlinearities using a single bean [J]. IEEEJQ E,
1990, 26 (4) : 760-769.

[11] WANG ZzhW,LU ChL,LU Zh G, et al Interaction enhancement
on the ultrafast third-order optical nonlinearity of carbon nanotubes/
polymer composites [ J]. Chemical Physics Letter, 2005, 407 (1) :
35-39.

(E#% 58311)

[7] LUPEIV. New directions for efficiency enhancement and power scal-
ing of Nd lasers [J]. Proc SPIE, 2004, 5581: 65-79.

[8] FREDEM, FREBURGD, W LHELM R , et al. High power 885nm
end-pumped Nd YAG laser [J]. Proc SPIE, 2007, 6451: 64510G1-6.

[9] LUPEIV, PAVELN, TARA T, etal. CW and passivelyQ-svitched

1064nm laser emission of concentrated Nd ‘YAG components under
885mm diode laser pumping [J]. CLEO Technical Digest, 2002, 1:
512-513
[10] LAVIR,JACKEL S Themally boosted pumping of neodymium la-
sers [J]. ApplOpt, 2000, 39 (18) : 3093.





