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Abstract: Graphene, as a kind of extremely thin two—dimensional crystal, has widely attracted scientists’ attention

because of their excellent physical and chemical properties. It has been successfully applied to the nonlinear optical

research field due to the high thermal and electron mobility conductivity, large specific surface area, wide and adjustable
optical band gap and easily modified surface. The optical properties of graphene—based nanomaterials have attracted much
recent attention. The scientists have made a series of important research results in this field recently. This article will focus
on the progress in the application of nonlinear optical properties of graphene and graphene—based materials in recent years.
Firstly, we will summarize the saturated absorption properties of graphene and its applications in laser mode—locking; sec-
ondly , we will summarize the nonlinear optical properties of graphene oxide under different conditions; again, we will
summarize the optical limiting properties of graphene composites and their applications in laser devices. Accordingly, the
challenges in this promising research area are also presented.
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Fig. 1 This schematic shows the standard fiber-optic components such
as wavelength division multiplexer (WDM) , polarization controller
(PC), coupler, optical isolator, erbium doped fiber (EDF) ,
and single mode fiber (SMF) !

ZJ5, Cho W B FHHLZ A7 M Cr : forsterite SZFL T
1.25 wm PEBALRHOCATE, SFI TR IA ] 230 mW, K 5E
N 94 fs, XA SIS BIBIS AR E KT 7 TR
SELEAT BRIATE Q FNAA [ PR BOGA rh U T — Lo Sk
B, AT Nd @ GAVO4 SR ELIIERAS T 1.06 wm g9 Q 1
BiaEE | FE i Q BKTE N 105 ns, FeRBkmhEERE3.2 wJ,
IR R 2.3 W R H RSB T L 34 pmdE BEAY
LRI Q FMBIE Nd « GAdVo4 BOGIB #E, R %
260 mW . ¥ Q Ik 450 ns FIfiER 3.0 wJ Bk, I
A A 8 05 15 20 0 BRIk 98 11 ps, B D) %k
129 W ' Ajoy K Kar 558 T 2 )2 A1 B AE LM X
(1150, 1550, 1900 1 2400 nm) PYARLEMEGE R, KA
SIRAETERILL AN BOE A B S A AR AT S s, A
([ e A I SR -7 U | £ e A2 RN

3 HHAESE

A ERIR (GO) IR R A AL | B REHI %%
LU RO A S0 i i T AR AE A, A AR Lt



12

B SIS R AR LMD A DR R 891

AU AZ B IZ I STF . Xu QingHua BRI L LA
A SRV T EL A A IR 1) T 7 ) AR AR M I
£ 800 nm 1400 nm KEMIKMEOLIASTT, HEAREHOE

FER SRR ] A < S 5 AR A R A9 AN ] T 22 30 AS [ )l
MR, AR R AR I R I AR AU, RO
HESH DU R3S ISR A e A R A Al (1 2)

0 T T T
300 400 500 600 700 800 900,

@) (b) ©
1004 1 As-].)repared | g ] As-l')repared 800 nm :
2 1 min <16° 1 min = 10
801 3 10 min § 1+ 10 min p=
4 100 min £ 1.44> 100 min £ 091
60 5140 min 27" |e 140 min =
X S 12]* 440 min = 081
= a0 = le 920 mipf -
T 1.0J0aeeREn g
201 = =
S 0.8 = 0.61
g g
= -
(= =]
4 z

Wavelength (nm)

(@) (e)

As-prepared GO

Partially reduced-GO

Highly reduced-GO

F2 EREPRET, GO BB AR AT (a) &M@ %R,; (b)800 nm AbRY Z-HHMLZE; (¢)400 nm ZbRy Z-FHHHIZE

()R GO; (o) FBATEIRN GO; () RIEERJEM GOL2

Fig. 2 Linear transmittance (a) and Z-scan measurement results at 800 nm (fluence of 25 mJ + em™2 at the focal point) (b), at 400 nm

(fluence of 0.6 mJ + cm™ at the focal point) of a GO film; upon exposure to hydrazine vapor for different periods of time (c) ;

schematic structures of GO at different stages of reduction: as—prepared (d) , partially reduced (e), and highly reduced (f)!
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Fig.5 (a) Open aperture Z-scan data (symbols) and theoretically fitted curves (solid curves) for a neat film of rGO-PbS in poly( methyl

methacrylate) at 532 nm and 1064 nm, and (b) schematic illustration of charge and energy transfer between PbS QDs and GO 33
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