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Abstract Graphene attracts much attention in recent years due to its unique energy band structure and excellent
electro-optical properties. One of the important researches is the graphene optical fiber which is consist of graphene
and optical fiber. The structure and basic properties of graphene are introduced. Graphene, which is with a two-
dimensional honeycomb lattice structure composed of single-layer carbon atoms which are formed by the close
stacking of sp® hybird orbital, shows excellent properties in machinery, electrology, optics and thermodynamics
because of its unique energy band structure with zero band gap. The research progress of graphene-based optical
fiber devices at home and abroad is briefly reviewed. The working principle and device characteristics of lasers,
modulators, surface plasmon resonance sensors and polarizers based on graphene optical fiber are described. The
current problems and future development trends of graphene optical fiber are analyzed.
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Fig. 1 Three-dimensional energy band structure of graphene
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Fig. 2 Light transmittance of monolayer and bilayer graphene
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Fig. 3 Structural schematic of optical fiber laser
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Fig. 4 (a) Structural schematic of electric adjustable all-fiber device; (b) schematic of
graphene-coated side-polished optical fiber
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Fig. 5 Principle diagram of interaction between light evanescent field and graphene
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Fig. 9 (a) Diagram of three-dimensional structure of phase modulator; (b) two-dimensional cross-sectional view of phase
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Fig. 11 Structural schematic of graphene covered micro-nanofiber
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Fig. 15 Schematic of D-shape optical fiber sensor. (a) Polished surface covered with metal;

(b) polished surface covered with metal and graphene
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Fig. 16 Structural schematic of optical fiber SPR sensor with polished surface covered with gold and graphene
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2 A 5200 T B 1R AR 2 AL AR R R G =S S RN A R T A AT S . A 2 I
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RN TH A B BT T B, 7 A iR, PR AR Ok B 0R ORH . R BUE & & ik 860 RIU T, r HER Ny
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4X107° RIU, & T 0 48 (SR S50, 2015 48, iZ 30 IR TR A A B0 D BT Sk
JEEF SPR A AL AR . W 18 (h) fitm e B X Bl h b A BE R 4 =2.7 pm B — 2L ER 4, =
0.6 pm, 5 " RILMER d,=0.6 pm, NI FH WL ER d,=0.6 pm, PLILERE 4. ZBHN, 1F
TR S X AR YR U AR R A B8 0 o 2 A TR W LA £ 2 40 B A B 59 o3, 19 38 1) I i R BOBE i 3k 216 RIUT

SRR 4.6 X107 RIU K R BUE N 3700 nm/RIU, 73 #3210 ° RIU, I 4 A= 9y B8 i) J2 B I, 75 5]
PRI R K 0.26 nm ' 3 HERN 39 pms PR REEN 2 nm ' 3 HEFRN 50 pm,

analyte
analyte ®) | _T:graphene on
silver (Ag)

graphene on silver
2nd layer Y

B 18 IWRBLR A S 4G 10G T RAAOLA MR BE . (DA BEIREEL T RO
(b) AR R B s U B AE G b MO 47 il 5 [X
Fig. 18 Schematic of photonic crystal optical fiber coated with silver and graphene. (a) Silver and graphene coated photonic

crystal optical fiber cladding; (b) silver and graphene coated photonic crystal optical {iber polished surface
H T 0 2 A A SRR R A T R R 23 BE A IR TR B S T AL AN S R . TR A A SRR Y
B R P A B TR PR AR AR T . 2016 AF, Rifat S50 4 A 8205 IR B AEOL T A RO R Ah 3R
T AR 19 s . 6T R ARG ER 5 IR A AL A /N 2 AL DG RN 23 AL 3 L OF B R T 478
BN 2 T 45 B 7 R A AL DT IE . 45 2R R L B W ng P S RO 1,33 B Ab & 1,37, P K R UE F
2000 nm/RIU. 23 HFAK 5X107° RIU Hk 8 R ALy 140 RIUTT 3 HERA 7.1X107°

M liquid layer
graphene layer

'8 m copper layer

[ air

m fused silice

P19 HD T v AR R SR BOG T BR AOGAT A% I R R IR
Fig. 19 Schematic of photonic crystal optical fiber sensor with copper and graphene coated outside surface

3.4 HRARIRSE
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TM A58 2 i sl () i S A /N T 0, AR T TE Bt . 38 5 S ri T sl Al 2748 2% 55 07 2, T 35 7 25
K 0 R 3, T A 8 ) TE B A TM B A5 4 1% 07 B4R % 38 T I 4k 2 .
3.4.1 R TWBERA IR S

2011 4F, Bao S5 7 BT A7 BRI 09 SE AT G LT M Bk A L SR AN 20 (o) TR o A1 BRI DURRAE G T 1)
BRI, 5 ASOCMEAER] . Ot SRR T A S EAIE R B A, TM B O AE A 2 .
TE #3045 LR B 2S5 AT TE dRa% . T 0 S50 B 58 Be i I O AT LS B 21 30 21 41 B 1Y
JerA R T A SR B i IR A R T DUAE B S R T N A SRR A R R AL RR I A L~3.5 mm,
TE i #% #7638 17 P B (1550 nm) BYIHIG ik 27 dB. (A R A H T LAIE Hae L TM #L 4
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JER -1 2L AL RS A BRI B AL BT U . AN 20 (b) BT L 45 TR B AE A SR 0 e T B i Bk SR A i
HUFE , Ak K Fe FRE R 1 — i i 4R 25 i TE (4R §5 48 TM R .

@d .

electrode
dielectric
: graphene

TE
; ™
TE
™

B 20 BT A S0 00 B S S A Bk 25 n B . () TE BERER A (b)) TE LU TM 2] U1 4 1) f 3= 2%
Fig. 20 Diagram of side-polished optical fiber polarizer based on graphene. (a) TE mode polarizer;
(b) polarizer with switchable modes of TE and TM

h T B A BRI SR RS 2016 4F Zhang SENOUKE A BRI R — 2 S TR Y T PVB AR IR BT F
M4 D ROGET b 25 21 () fioR . R T BRI S AE . 2908 X B S EE s 1 pm, KA
1425~1600 nm P S2 KR 20 I BR 2% 2 0 5 RS BB, 15 A ST 80A SBARORAT 1. U5 R E WL, YA
SR 1550 nm B PRI G LG R ik 37.5 dB AR R BAFESS 1 dB, H 1425~1600 nm Bl P9 9 fi 9% 77 O L #E
KT 26 dB.

S5 G A AR 1Y R U0 R R R N 4 e R IRT Y A B R U O IR AR L L SN K TR B A A BRI R
100 nm A4 FERE 2 ML D ROELF L aniE 21(h) Fias . 26 2 ad il 18 X i, 42 26 1 i TM B X Fn
Ji 2 OGEF4)2) 1 TM A5 3 & il D A AR . &ad M E K B L £F )2 1 TM B 2 4 3 ¢
W, SR TE AL I B AT B 58 WS, DR T 2 A28 194 D 1 453 46 R 18 , e 2 7 3 i B S B T = 3k 27 dB 1
PRWECEL AR ABFEN 5 dB, T SEHL T 36 T4 B IR I L PR 25 .

@ PVB ) 100 nm' gold
N 6 pm Y 0 <
T e
| graphene e | ( Core graphene’
core | \ /
cladding /,»’

Kl 21 BT AHME0 DADCL AR . (M M iRA PVB R S804 (b) 3l 5 0% 8 4 a2 00
Fig. 21 Graphene-based D-shape optical fiber polarizers based graphene. (a) Polished surface covered with PVB and graphene;
(b) polished surface covered with gold and graphene
3.4.2 A THHKEMAELHRHIES
AR L 00 00 410 B S £F L AR EF B AT B SR A . 2013 4F L He 551200 1 BRI IR B AR O & B3R
17 I8 HOCE T BA YT 5 5 A MgF, 2K (4 em X3 em X 1 em) HE], A& 22Ca) B s . 2506 A0 23 &
I, Bifi 2 SN D21 2 A2 09 B/ 9E§lﬁgf]}%lﬂ[?ﬂi'ﬁﬁ‘ﬁxﬁﬁ§1’ﬁﬁﬁ o wbar TE A5 MgF, MEAEH .

(@ MgF, n, (b)  graphene

;;;;;
SN
FI

polymer 7, ~__

- < 1
%

v
T /

surface core fiber

graphene <«——

K22 () IRBEAT S0 R RLANOCLT AR & S B0 7R B 8T 5 (b) A 25 0 Tk 3 2 LSS W O 27 v 41 4 7 &I
Fig. 22 (a) Schematic of cross section of hybrid wave-guide with graphene coated micro-nanofiber;

(b) schematic of optical fiber polarizer with graphene coated surface core
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