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Fig. 1. (a) Schematic of the structure for the double layer graphene modulator (reproduced with permission*!, Copyright

2012 American Chemical Society); (b) single-molecule optical switch (reproduced with permission*, Copyright 2005 American

Physical Society); (c¢) two-photon absorption in bilayer graphene and four possible transitions in bilayer graphene (reproduced with

permission*?l, Copyright 2011 American Chemical Society); (d) experimental setup for transmittance measurements of GCMs

(reproduced with permission*”], Copyright 2014 American Chemical Society).
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Fig. 2. (a) Schematic of coherent nonlinear optical response measurement setup (reproduced with permission”, Copyright 2010 The
American Physical Society); (b) transmission spectra of transmissive SWCNT saturable absorbers (reproduced with permission”,
Copyright © 2010 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim; (c) experimental setup of the ultrafast-laser based on
SWNT SAs (reproduced with permission®, Copyright 2016 Springer Nature); (d) schematic diagram of the Z-scan setup (repro-
duced with permission™, Copyright 2019, Springer Nature).
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Fig. 3. Saturable absorber based on graphene-Bi,Te; heterojunction (reproduced with permission!

103] - Copyright 2015, American

Chemical Society): (a) Schematic of graphene-BiyTe; heterostructure on the end-facet of fiber connector; (b) schematic diagram of

the twin-detector measurement experimental setup; (c) schematic diagram showing the optical transitions in graphene-Bi;Te; het-

erostructure; (d) Raman spectrum of the graphene-Bi,Te; heterostructure.
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SR 3] H i 2 IR T B R SR 1 2 R B AS
705w . PR M AL | T RN 2
(ARG, B SERRIESE) 109 ZE S 2R
Z RNz B e e 106-109 TMDs 127 i = AR
T EATRRRE, BT BB ARG, 45
Yt i = AR RIBRAR RN 2R, Sz 1A
Pt B 2 FLH BRI AR, DL MoS, A, #& MoS,
SRy (B B AR, A BR R 1.29 eV, HUZE MoS, M
HIAFBERE SR, W 1.8 eV. AFIHZ TMDs

(a) \\

A/3

MoS,
(d) 90°
135° 1 4
SHG 180 0
225° 315°
270°
90° 90
135° 1 45° 135° 1
THG  180° 0° 180°
L]
225° 315° 225° L
270° 270°

MoS; ultrathin film

MR B 1.57—2.0 eV AN, B2 (%) TMDs
MRHEA SR ER R, FEAR R R A LR
FOGCHLERE. X T HARZMOG =BT, YR 4
TN YERF, MoS,, TiS,, WS, WSe,, MoSe, 55
OB SHGIMO-121 38 K i 3% [&] 478 ) TMDs
PIAEZR M i g (o181,

£ MoS, {8 1, JAT #8021 TMDs #4
BA A SHG, HEUZAHA Hork 5 110 3502 A
Jo#E 2H HeZ A TMDs o, (%02 5 S X FRPEPK
2 LR FEBEUZ R R A A RS 1
SHG #gg 2] 17, 78 NERJZ 2] 5 )2 19 MoS, Ik
I R R I P RT DLUR R, A EUZE MoS, 9 IR
IR R R Z, A2 SR

(b)

2D emitter

, (TMD) Mirror

vy
NP N
—
bin,L

Intensity/arb. units

380 400 420
Raman shift/cm~1!

WS, WSes
90° 90°
1 45° 135° 1 45°
0 0° 180° 0°
315° 225° 315°
270 270
90° 90
135° 1 45° 135° 45°
= 00 180° 0° 180° 0°
225° 315° 225° 315°
270° 270°

Kl 4 (a) MoS, 1 THG!; (b) 2D (TMD) S G 11 () 22 MoSy ARIFAEL ML= B4 B (d) SHG F1 THG MR A prfEl 11
Fig. 4. (a) Third harmonic generation in MoS, (reproduced with permission!''?l, Copyright 2014 American Chemical Society); (b) 2D

(TMD) optical emitter (reproduced with permission!"'!l, Copyright 2018 American Physical Society); (c) different nonlinear optical

phenomenon of few-layer MoS, (reproduced with permission®, Copyright 2016, American Chemical Society); (d) polar plots of nor-

malized SHG and THG (reproduced with permission!"'”l, Copyright 2018 American Physical Society).
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) MoSy HY, UG o B2 BEA 22 5 48 i R3]
TR L2 MoS, 1 UK I I B 2 R MR
400 Zfi5 1181 B2 TMDs Bk SHG 5# 51 A ffsiH:
piry o) (112109] B ERECARS LA SN, AN [ il £ 7 144 2
) MoS, HYAEZe Mot 2% R A AR [R] 0201 AL
H A MoS, H)Z2 TPA AL R (1.88 +
0.21) x 10% cm/GW, TRk M CVD A= KAy 5244
RHG TPA ZEUU4 (1.04 4 0.15) x 10% cm/GW.
TiS, 21 547 ST A AU T B AR IR 4 1, 3X
SR NI SO R NNCIIUS 2 L eEA 1 b oy
0 B N B AR AN R R O EL, A B A SR A
TiS, A 4 B UF A ARLAE G N . @4 FE Z F9 44
R K, A SBMETER 1550 nm BEOLT
FRLPEM R EL 8O0 10 e /GWH2, i A1 Y L Y
JRe Al 2 7k K Y TiS, 7E P 400 nm A0
T BT LAIIRE]-(4.28 + 0.21) x 10* em/GW. i
TG TURRY TiS, 7E 1.56 pm R AR5 A )
LMk em N, 7E48 Er MG OE & 4 T
TiSy FYE AR T LE 1.56 pm A5 2052 5E Y 8l
BORIE Q. 78S FIME IS Y S5, [B] 42217 Bt > A
WiSe, 17 3 J22 44 5K i 78 AP SO & 19 B T
(Blaser > Ep) 23 0 AR i (9 S A SO M, i
2 PR Ay P BRI MR ATk ol 1) D' 75 12l
B ) ST FE S 3T BRAT . MoTe,['23 4K - JE B 7
100 nm A, Imy® KAFE 101 esu, FeP0H A1
WCRRE; TS LS RE AR 30 nm B, Tmx®) AY1E
27 9.96 x 1071 esu, &I H SO FIR T ) e
HICAT UL, TMDs IR ARG B & iR AN )2
AR

24 EWE BEEE

FEICE M B2, U35 BP . B | 864 Fbi
W, A 0.36—2.62 eV MG EEM T SE 8, Yo T H:
VS IRAR ) 2 R WS S ot o | W 0 L DUA SR
P H., )R ER IR 2 Pk LT
cm?V Ls 1 BP & —Fopi B R i pr kL, RIHE
TR R (735 1000 cm?- V-l 1)I25026] 4K
(A L M R (27) ) AR A % 1) S 28290 I 5 | TN
MTAYSETE. BT BP (28007 LR =B
AR 0.3 eV BHRZE 1.5 eV, M8 T A 854
Fealt B A TMDs 19 B84 BE (1.8 V) Z [a] 1Y 8] & .
DR B AT R M A R AR G, R
AL I LS S EAN X6 S B ) RPN (1 U R i b kI

FN 2R 17 28 BP #2190 47 Bk 0.515 eVIB,
W2 BP 7E 400 nm A1 800 nm  KEMEOGE A
HB 5 AT A A WCR P, TR R RMEUR R, BP TR
1562 nm 1 1930 nm % BRI SA P ffH
7 1 H AR 5T )2 BP A8 Pl £ M 2
o7 119320 RO A VR R B AT — b R o R
I35k (455.3 & 55) GW /cm? il 27.6% (400 nm);
(334.6 + 43) GW /em? Fil 12.4% (800 nm)!'¥3l. BP-
PMMA 7 B Fb IO 16 05 2 1) — 4 0 )
TREE 4351 18.54 MW /em? 1 19.5% (1563 nm);
4.56 MW /cm? f1 16.1% (1930 nm). iiFB 7702 BP
SRR T AR MO E bR, R A A A
HAT 584 58 TAERE T, (A2, BP ) 15 24 B iUk
AR T J23 e, SR R T A2 1 BP, T
FHRN B 5 VLB WA To vkl 2 X FE A ZKR . R BP
4RSI P AR 475 1 {1 55 1) R A T A e

B PR A RS0 DGR PR BE, B A EE 1Y
MR ST R TR
BUA T —ROGEFE . M RBAHSME T 13 A K
R, MILT BRI IR BT, BRI R4
J 78 Sy IRl B~ A, B B AR A AT B B e Gk
2.28 eV. HUZEE K AP N AR, fR ] Bk
PRAE Jg B e B2 SR B B KR e p T
TR RISV BT, LRI 2R 10.5%, (SR FE
0.26 GW /cm?, AERFNHIAE R 19.1%. # HE 570
Au 5 ] DIAE R RO A RIS AR B 3—6 nm
SIS P = MR | g SR EHE | E5 1 T g i
B R A RIS SO T ST B B R RIOBLIBE R 1) i o
JE [] 25 RO A Bt 1) R 43 51 AE 1561.3 nm
1562.7 nm, 2244 0.17 x 102 Hz, J& T RKik2% %
B, RORMR2E 0 R AL T OCIREAR . DR iE
WA LAl s AEROER I, SRR ] IVE 45
IRIFSE, HAHOG s ik 12 dB, i S K
AR 5 18 GHz.

AR ARG AR P, (B R4t B
FREAIE (A58 A s FL IR, TR 7% 1 B 2 L i B
2 AR 37— 55 1091 [RIVE R VA R B B TE HL T
ia, 4 JE A A RARAE A TEPER S A
RS 1 I 0991, 8] 5(a) FNIEL 5(b) TR S ik i
BT R RS S B S in S 3 124 18] 5(c) Ay
BP il Q YL WOt A i i i w4 ek 127, [ 5(d)
I B R TR IOGER B A G R A SE
SR 1 4R 104 S b Rt 3 R0 o R 2 3
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Conduction band [ E
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Electron @ +E/2
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_/\"— hv-signal

N~

hv-switch

Hole 4 —FE/2

Valance band

(c) @ Experimental data
sin? fit 90°

1.0} 120° — =
06} 150
0.4 ‘
0.2F |

60°

08}
0.4} b NEagl
0.6F N\ /B30
ool 9 <

Lot 240° ~———"300°

Normalized intensity
o
180
Transmittance

(b)

0.92

0.84

O Experimental data
——— Fitting

1 ]
10! 102 103 104
Intensity/GW-cm~—2

5 (a) B AL ME GO RIS Al T B I CRIE S 124, (b) FFOCRUE 5 00 & i JE IR 124; () BP I Q YGLF WL %4t d 4%

FFPE D7 (d) B (038 591 5 55 P HOB R 2 1 (0 56 3 100

Fig. 5. (a) Switch and signal of carriers in the linearly dispersive valence and conduction bands of bismuthine (reproduced with per-
4]

mission!'?!), Copyright 2017, American Chemical Society); (b) superposition principle of switch and signal light (reproduced with

permission!!2!

I, Copyright 2017, American Chemical Society); (c) output polarization characteristics of BP Q-switched fiber laser (re-

produced with permission'*”l, Copyright 2015, Springer Nature); (d) relationship between transmittance of the phosphorene disper-
sions and intensity of the femtosecond laser (reproduced with permission!'"; Copyright 2015 WILEY-VCH Verlag GmbH & Co.

KGaA, Weinheim).

g 774.4 GW-cm 2 1 14.2%.

2017 4, Lu 45 96 33 28 75 fh 2 3 25 1 T B
kA T A0 )2 A Bk, PS4 R B 2 1
3 nm, ARS8 2 wm, W [001] FlLELE) B AHAR
45, MRAEZETE AT G589 (111) & B BE, 0L
SEH Y A 2R SR ARIE R 0.237 nm. it BEIE I
B HAR R O A BEAT 2548, 4 AR R T B3
THERPRLN, HAFBE M 0 F] 0.55 eV KRRk, 3
B s mT DA T R 2% . 20 A2 mT W%,
7 B AR TN 23 18] A7 38 000 B AR o AR e ¥
WSO T 5 S BGIEA T RAF , B LA LR, &
PR3 ] R BE AE 800 nm Ab 24 A 2.68%, £ 400 nm
250y 2.51%, Wad5 BP ks, Hos il TR A X}
BAR. R IR AR LM S ReE v] LSS T
23 [A) 38 AR A A PR RS [R] G R ) e o6 /b
JZ B AW SCR B A SR G0 R B e s, AR

Pt AR B A S8, AT LA SEEE DA R S ) i
TS PP ROGET 281 7E B A5 T B IR il
FE N 2.03%, HAIGEEE N 30 MW /cm?. 83 %HEOE
SR, P52 1 559.18 nm g HULEY 652 fs
(A ik . T LY I8t B Ak ORI s €2 K1 A S5 3R
A HAR LR T S5 A 106 em?2/W. 8 1 45 58 45
TRL R SO RO e, TSR O T B
HIE .

3 ETRAELMEEE

T 5 (quantum dot, QD) & AT LA 4 B
st E R K K ARG, Btz
;P2 o, S — A AR B e
e SRR, BT RSTRON, B A
TRz S sRZUBR . L, o R E R
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Electric field/kV-cm~1

Refractive index change An/n,
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| . J JI ‘:.
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| | F Mifies Linear
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Photon energy hiw/meV
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184211
(b)
g 1.00+ « Exp. data
g | = Fitting
2
-T’E 0.98
g | —
£ 0.06} 8.1%
B L
8
< 0.94F
g
=
)
Z 0'92 1 i 1 i 1 i L
0 3 6 9
Optical intensity/mW

(d)

QD

Ee

< A B
hw A hw
B h 4 >
€g

Microcavity

K6 (a) DIBUE MBI sU00 TR 2 IR 7 (99, (b) PRB & s R ISR SA R AIE 1995 (o) 2otk L AR LR PR RLE AT S R AR (L B+
Beft AR AL (3 T 0s—1p BRIE); (d) U o Y JEXT AR & VR AR R 2 oo 040

Fig. 6. (a) Photograph of the microfiber deposited with PQDs, (b) saturable absorption property of the PQD-SA device (repro-
duced with permission('®), Copyright 2017 Springer Nature); (c) the linear, nonlinear and total refractive index changes with photon

139)

energy for Os—1p transitions (reproduced with permission!

Copyright 2011 American Institute of Physics); (d) asymmetric

quantum dot in a microcavity as a nonlinear optical element (reproduced with permission*), ©2012 American Physical Society).

PRI RGN, A LU i 0 PE R G0 B T A
BERAE ], AL =R tEAE QD A b A 8
3 AR AR 1 5 197, AT 32 B 34 1 R =By
FRL MG RN LN T, A KA Z AR
X = AR S E (R =Bl A 32 10 S
k) BEATIN . P& 60551400 Sy d 3 p g AR Mol
AR AR X PR 1 m AR e ot

3.1 ETFREAMMBUIEERLRFRP
Rz F

TRV AN A SR, BP AT MoS, ¥ 28 ML
BB Q JCLFHOGART TR et Aokt 041 B
AR PR A SIS ] 0 T H G AR R AL 1 G A (142144
B2, — BRI, AR50 B (B AN A AN M — B
SRR AR 2016 4, Zhang 45 133 F) K
FRE R ITE AW T PR (2.6 + 0.9) nm ¥
/N A T 55 (phosphorene quantum dot,

PQD). i i ¥ PQD S5 4edi #iot k&,
T PQD 101 F WSt 5 A 8 e I 4 e T o
WeRHME, S B E B TRy 8.1%. HE T4
JEF PQD MW A Y BE B, i SL I S i 15
Er WOGE T HEHEERE 09 A A shlk b, Bk np 2Lt
1] 47 0.88 ps, H.JE &M% 5.47 MHz. (i
R AN & PQD, T XA BP 174+ 54k
FR 0200 RIS BP #4700 JS i A NMP %9 P
T, BB IF ML 7000 r/min BIEEE B, IR
2K W V% 1 BB B ) R B BP UKL f BT TR L
12000 r/min &[> 20 min, LIS E GG I PQD.
FF T4 PQD 1 A A TE 1560 nm Y63
DX IR A R AR R B, Z a4 T T3 I ASEER0E
T 1 R R

IV-VI & F S A 2\ R 8%
IRAAR 01 B AZ 32 G, Lee 45 19 i¢GH T LA
PbS it A5 AR R IR 1 B B @ 1.55 pm
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JCFHOERE. LIS, LI PhS QD Ay REf it iR Az i
TR )48 Ex018 SR aF 3245 2R SE . (A 2
PbS QD MYHEANLF4EE R SA MR hid Q 8 Er ok
OGRS, Sz ThZM 205 mW HEANE] 457 mW
BF, 98 Q WK TEM 6.9 us BEARZ 3.5 ps, B MM
65.44 kHz 3 /% 123 kHz, Jf E A 33.08 dB{Z
MLy H A QD A ek, B/ SCINER, MR
R 2 R T 5 B A B B, SR TR R X S ) R
QD 5 RS Sa ki e R4 2, A RS2
() QD 7~ H T 1 & S 0 ot e BUR e = T
499019 4F, Fu % 15006 PhS/CdS 4351 At /
FE 11 BT A AR AR AR GE T8 Nd 1OBEF 0
arh . Mz RO 230 mW, 2 HER A 0.05 nm
Bf, 036 IE G 0 6l 1066.082 nm, {7 T & T
SR R 25 SRR PbS/CdS BT A AT
WA 1 i R AL B B R 7.6 MW /em?, 18 S T8
H 4.1%, T CdS FE PRI, PbS R AR 41 1Y
oAb eE R e M, B ROF- % DRl 7.88 mW,
S/ bS8 B S 235.7 s, 7F 110—230 mW fé
B RJEE N, WL E T Q. 2017 4B,
Mahyuddin %5 U 528 T CdSe 7 F 55 18 1% Uk
AEH QBRI EE Y L BOLRs Ry .
ST Q, £E 970—1200 mW Hiltiz B #3547~
AR i ke, TS ITUR AR R 5 B 3 o 24.5—
40.5 kHz F1 6.8—3.7 ps. G415 OG k14 38 25
B, FITE 310—468 mW (1412 D) 211 ] Py 52 B4
B, FH MR 14.5 MHz, JkP5EEEA 3.5 ps.

2019 4, Wang % P2 4238 T 1550 nm InAs/
GaAs - Tk & F S M AR ILEE (quantum dots
semiconductor saturated absorption mirror, QD-
SESAM) 7EXU K4 sl Q 8 Ex Yeer#oeds b
FIN . InAs/GaAs QD-SESAM il i MBE 4 K
£ GaAs (100) 1 F, 7EXT 180 mW iz 5
AR BT Q WOk, 3% T#%A 2.2 mW,
WO 1532 nm 1 1546 nm, [A]FEH 14 nm.
B 2 O T R 3G T, R AR 3 A A
TR EBUFE R GE AR, QD-SESAM 1 1%
K0 L A In B9 R, X QD-
SESAM L) B AHSC I H Q ot BB O & 1Y
BT AfE SR TR KA R TEE.

3.2 ETREXRIESIRMEFX PN
ST PR 35 = AN R ERR

WA, BTG AR, 3T I Y G BR R 7 L 3
FHr 55 1 C PRI 25 T 45 2 18 S0k A2 /)N
BF, 5T RO A G2 BRI VR AR X 355 . A DL A
TR 1z F TR 2 v, 4 0 Peslt5?)
1 QDs!. SERRIE AR TR BB R e 52
SRR A2 AR R 2 10, ZUR A ORRRIE
FRTBEEA — e PAR (R ZR MO ARt ER IRy
AL M 5 2R RN R 4 i 7 s ], B g 2551
2B T AN — R R, AR AE
BRI 7 RS T AT,

2019 4F, Yan %5 199 3@ 3 78 AU SR T i
U 19 72Ul £ PbSe & F 05, 3T PbSe &1 1%
B BT S8 =2 P s PR S 2500 e o 6 2 A S R A% i B A
DLSZEOGE R A 2 PR AS T A3
Z2UR LY PbSe & mi B4 IAE 405 nm AbAYEE
LNEPT O R IPOC R B BWEE B A B ny 1S,
Z P /A AR S JEE. TR
PEMZ S, DT A0 T (B4 & T B SR A A,
1FL Z F4 il £ s AT RR . Bl S A OG5 ST
RGN, #5285 it A AT S 3R BRI, S A T A
FEARRRRI A YR RS . PbSe i T HA AT
DGR 2T A1k B & 2 Wi, AT AT LAFE AN
W FR R TG BR ). PbSe f8 1 A5 A B AN IR Y
TSR [ O, RO 5 T NSRBI R Y
1300 nm BYITLLAM .

AR, AR CdSe 1 A5 B H & G R
MR R P N AE LML 5] T R A S
7= 19616019016 4F, Valligatla 55 161 3 b fb 245
1) =il 5 CdSe 5745, FEI% $HL T S Il
A3 [ AR 45 M CdSe IR A QD B 427 3 nm.
A WL E-£T MO R B SCHT HAE 574 nm. i@
i Z ARV 532 nm ., 10 Hz FEMIZ . 6 ns ik
PP T CdSe £ T 4 10 G 5 AR IR 4 1 I iCRn
ek P 4. A LSRR 0, JE 2t il A
SA #3 RSA. MRt &5 R M AR L M9 4T,
It H 23 Bt i A8 B2 A3 s/ SA AT LU P
LA BN, RSA Sl s — AN 74
PR HL T BTG A S U B v 1) e S
I R N FR I R SRS (excited state absor-
ption, ESA). 7E4i AJGIRE T 0.12 GW/cm? i,
CdSe QD i SA%7 A RSA. CdSe QD HyAEZ
Fe2FTE AT R R0 1] o AR AL & ok 4l 2
AR R i 17 FH 1) L A g e 43 (162:1631,
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S A RE 9 ' R ST AT LR SR R VR 1Y
Ot BRI AR P (041, G 0 e 3l g A 10 ik R
K CdSe it F i B 2 b s, A Q Nd:
YAG ot iR Z FIREARER TR AEL
PEIE2E R, AR = B AL Tmx )RR T
SR ng B 23024 1071 esu #1100 m?/W, B
WF5T Z 40 145 1] [ MG 2A A BR B R 1.57 J /em?,
A 2 S 2 W S 2 B A 45 2 W B 1 388 I T e
M.

H 2 AR T K 4B R T AR TR A
RSG5 EHOIE A AR Z R ] 1661700, B AT
GIAT P G2 T AL 2015 4F, £xf A 2
ARG CdSe QD Fl Au 4Kk T2 S WAL FE
B RGERIE T RS M TS Z AR %
(YETF S AT BE R T F /20 R bk o e 510 5 1 kS 1Y
FEPUE TR Bh 1. TESCBRI T, o] DK S
& QD 14 JR 9 KR FIR A R G VB CTF A
VKR EE

4 RAEERZ

AR MR ZR A, 4338 T ikl
KA M . TMDs . AETCER 2P S &
T AR M 2R U T . AR BB
BEA AR AELMO AR, T s IR G5 1 0T
PR, BRAK A FLG S5 HAN Hoa kg, i
4% TDMs. TI HIH AR K ZFrde etk megik
B A SR AU AR R AT LRI R S
SRS, FERR AR | A S5 I SRR A R
Priff AR 5 AGPEREA G, I BRI A2 1k
X IR S RS A R S B AT S SR A SR B s . AR
R TR SR SR T, 3 B85 e 20 KA R IR A2 ] 24
R 30 ps, 1A S84 BRI B TE) 2L LA 40 K A5 PR
Z, 2378 0.1 ps!'TU ABAT i3 WoR, A S AR
W AR B S L Al A A e 172, S T R A AR
FE Rl 25 RN I B A AR R B IR A 22, oy LUAH
FEBRANIKAE, A SR RIS B 38 & TARTE R K
KA. I, A 880 To B 1 R PR T B AETR
J6-9 B AR BAE & T &, MoS, /A & 5+
25 0 ARG 1 fif e 13X AN R 78 TMDs 1Y
HE , MoSe, 7£ 720—810 nm H. A e 5 ik &
] 0.15 ps, BARAIM AR 2.5 MW /cm?, & &
TAETERT WO LTSN L. W, 78 TMDs

2 5 BP 5 AHRLT PtSe 1 E 1 BP faEfS
Z. 1£ BP. B M FIEL 0 1Y Hik B v, ZEiE 20 4h 3] ]
WL B BP H A5 S5 AN 14 1 0 5 52 068 B 114 Pk
S B[] 74, e S B e R Y RS T4
ARG AR ST SN R REL ny, BEHAE 10710—
102 e /W ZIH]. FE 0] WLOGTE RN, CdSe #1 CdS
P SRR R IO RR IR R, AR T LT AM i B
PbSe Fil PbS N3 5 4.

FI A\ 2009 4 A 25 4 8 PR bk oot 2% LA
o, Bk L 1 AR RIT UG F i R iR . B
SR IS5 X T e 490 A A VR R IR AL P i 3 AT 9% A 34
T, AR SR R T 22, IF HE S 2T X Tk
YORAE A TIE M. BRI TR ) — e ph R A
PRI RIIGI: LAY AR 2R b 7o—178) (H H A AT fl
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SPECIAL TOPIC—Nonlinear optics and devices of low-dimensional materials

Research progress of low-dimensional semiconductor
materials in field of nonlinear optics”
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Chinese Academy of Sciences, Beijing 100083, China)
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Abstract

Since the first ruby laser was invented, researchers have focused their attention on how to achieve a strong
laser light source, which cannot be produced by the ordinary light sources. Since then, the rich and colorful
characteristics of nonlinear optical materials have been discovered, such as the saturation absorption, reverse
saturation absorption and nonlinear refraction. They are applied to optoelectronic devices, optical switching
devices and optical communication. At the same time, with the increase of the requirements for device
integration performance in industrial production, ordinary three-dimensional devices are difficult to meet the
production requirements, and the advent of low-dimensional semiconductor devices effectively solves this
problem. Therefore, the combination of nonlinear optics and low-dimensional semiconductor materials is a
general trend. The emergence of quantum dots, quantum wire lasers, and amplifiers confirms this. In this paper,
we summarize the frontier work on nonlinear optics by selecting several special low-dimensional structures and
several materials, providing some references for future research. However, due to the fact that the instability
and low filling ratio of low-dimensional materials remain to be improved, further relevant research is still

required.
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