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Research progress of nonlinear optical limiting materials

DU Yan-qiu'?* ,SHEN Zuo-chun’
(1. Department of Automatic Engineering, Heilongjiang Institute of Science and Technology, Harbin 150027, China;2. School of
Astronautics , Harbin Institute of Technology, Harbin 150001 , China)

Abstract; After comparing the linear, nonlinear, and phase transition property of laser protection materials, the optical
limiting properties of semiconductor materials, metal phthalocyanine coordination ( MPC) compounds, Cy, and its derivatives,
inorganic metal cluster compounds, and carbon nanotubes were comprehensively analyzed. Because of the advantages of low optical
limiting threshold value, wide optical limiting bandwidth and short response time for carbon nanotube materials, its research
progress in optical limiting application was further expounded. It is pointed out that carbon nanotube optical limiting material

needs the further in-depth research in the aspects of materialization and devise development for better application in the optical

limiting field.

Key words: nonlinear optics ;optical limiting ;laser protection ;carbon nanotubes

51

i

BOLRME I R R Al BRESRTE—&
R RS EFERARBBRKE . REROCRES
B, NBOGIEE AL Bt HAR SR A% BOLE X 0t
H- R ABOCEE RAE , S EE ARSI 830
B A HOLH MRS U B R, EEF BRI
BLRIF AW R B s = BEROL R A% (—BF TR A/D
T 20kW, S8 fk b BB B AT 30kT) RABOERAE A BE
BHK, RSO AR H MR B IRz K3,
HBM B R E T o B O AR B R
£, WRHIRKFE, O T HIsMERRE S
B B B ALR B A R B A T . R FHKE

EEWE BRI # AT B EE T E
(06-33)

YEZ®I A ALk (1978-) , &, BB LA  REE
MBI N BB A T B R .

* HAABEZR A, E-mail:szc@ hit. edu. cn

ks H #A.2008-06-23 ; W 2 & 2k H #H . 2008-09-26

TER 1 R IRBOCERAR R BT, L B RHTEOE T8
BOE MR BOLET I BoR B0 T SRR R Y
BOLB IR

1 BERIRF R ERE L3

AR B B b e R LA A B
T EIRAOE B BB X SR AT B
RS P i e o7 B B R R A . E TR
TIIBT B b1 e 2 HE R U LB 43 28 A R B P A
kAR HERT Y R B ARAE BT R, b SRS E AR
ST MBI PR BT R %, B R R Xt K
8%, SPOETR AR BUR, M E— EE R K, MR A
BE R AT MR R (L 1), JB FRK B8,
B KO B B L e BT EL R AR S R H B
Bibh A — P, B SRR 15 S BRI SO R REE
B, BEEBOGHSER I R Wi 2 LS AT VOGRS 1
B, MBSO B A TCRE Y S KT BT SR B
PR R —— AR AR A . E RTRRST
HIARAE AR E R VO, F1 V,0,0% 5% KA A5 b1 K



352 B Ok #H# R

2009 £ 8 A

>
»>

E A
i ' <2
fiiad -~
3'-_" P -7 Az
& Ple

MAREE /M)

A1 REBOEBI P ABIB Rt
A2 AL R RO TR 506 A AR TAR B KA A
i, BESRBUR LS 5 SHBOLBE WRZIRE (BN &
BERE R P ETEE— SR W E], 7E K ]
P, AP X LTSRS RAREN , S R IR A R
WfES. Hit, EAREMEIERBOEAS RN, A
WAESHESR . T IEFARE B AE LR IR
BEREXTIE AR 7 0% 55 #D 80U, X M IR] B, Rk (B
S9) RS EIRIIA K (A 2) , 4 55 HUEs, ARE

% .
$ x2, *i‘*';ﬁ
—_ /
E \
B e A
/ ”
==| IS A,
&
7
BNBER/m) >

B2 JERMELIRE AR TR

THGH RS, 386 T AR B R & M Sb 30
M (B ) 358, (3 2k A R e v A5 AR R A0 5 AR
5, e TR E . HBOLBRK 5w 28 T
B MY, BEHOBUE 15 AR 5 5 SHTMOLE
EWFINEE, 72 IR b AT SN 5 I B 4 T A I
JERIB . BT, AT RS R R TR T
REHIBR.

2 ARt RIEM RIRF R R
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BAF 1969 ££,GEUSIC H# A BHIRKFFE T Si =X
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PESEAT TRRSEDT R R W IR A REIR T &
BERR 9N K & ( multi-wall carbon manotube , MWCNT) | 3%
RBMAE I Co, , MR RE S AN REREER X, B
FREZALIE A R] T4 49 MWCNT, 1 2 J T MWCNT ()
RSP TBU NG Y ACRE T8 T 55 B8 M JR O ] ey 3 )
M EARRIT ™A 89 6 B, S 0K AR E 1 BR 18 68 1
TR BERMBEEE NI NRE-RRERTEE,
RAKENE RS FREESHE AR
P, BT AR EERXN BB HITHR. B2, BT
R RPN RER , T L3RS, SLhr A
BUAR. EERNAKEFILEB R IR,
TREMRETFHEB T AT B RGO E L IR IR
BIF. BT RIL, ATV PEBR 9 KB i G IR IR ROR — MR
TR E &I, FRIESN AT REIR TR R
e, LIU 2 NP0 OB 9T T AT IR R R
ZRERRANAKE BRI | Coo FARB WAL K R 5320m
Bk 384 10ns T RIJEFRIBRN , & B AT HE HEBR 41K B 1
FRUERCR S THE WA, RIERON IR 85 Ak
LMER B AN R LN, WU S8
X BEERKE/ RAECHBFVEBERE S YRGE
WHDERRIBAT SR , BRAFL Tt IR R HUR S,
2k PE R ik e 7 B R B R BRI R R E AR,
NIU,ZHANG % NP2 B 53 T R R W B BB (9 °T 9%
PEBRAKE PR IRERE , SRR, ERFIR AL T AT
FEHERR AR E X 1064nm F1 532nm FOLEA BIRAIG
FRIERE, s A LR RN, R RRTRERLEE
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