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Progress in fabrication of polymer optical fiber gratings

CHU Zhuangzhuang'”®, YOU Libing' , WANG Qingsheng' , YIN Guangyue'”, CHEN Liang'”*, FANG Xiaodong'”
(1. Anhui Province Key Laboratory of Photonic Devices and Materials, Anhui Institute of Optics and Fine Mechanics, Chinese A-
cademy of Sciences, Hefei 230031, China; 2. University of Science and Technology of China, Hefei 230026, China)

Abstract: Polymer fiber gratings have many advantages, such as small size, light weight, softness and low cost. Due to the
characteristics of polymer itself, it also has high sensitivity, wide response range and good biocompatibility. Firstly, the
photosensitivity mechanism of polymer optical fiber was studied, and the etched light source and method for preparing polymer
fiber gratings were summarized. Secondly, according to the composition material of polymer optical fiber, the progress in
preparation and the performance of polymer fiber gratings, including polymethyl methacrylate, TOPAS, CYTOP and poly-
carbonate were overviewed. At present, the study on polymethyl methacrylate polymer fiber gratings is dominant. Polymer fiber
gratings based on new materials have been paid more and more attention due to their unique advantages.
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A YOCET AR CHI ] 5, R A SCRRH L 325nm
1 HeCd JOGAME R 2 MOGHR , 1M 47 S CEF ettt
AR I 248nm Kel HEZ>FHOLR T 2015 4R 4 HIK
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1, mPOFBG Jy 4 44 3R 5 W) L 25 A A% Ol
Mt ( microstructured polymer optical fiber Bragg grat-
ings) ; TFBG iR} Y6 T Ar i 4% G ( tilted fiber Bragg
eratings ) ;mPOF 1 25 ¥4 B8 & 4 )6 £ ( microstructured
polymer optical fibers) ,

F 1 REYLLHOUE &R O

HoLe: ek R (REE) JEEF LA A il g i )/ S 4 2 S5 3k
AEH OPO 325nm — PMMA POFBG —/80% [5]
AEA OPO 325nm — PMMA POFBG —/28dB [28]

N AT A S 800nm , 120fs — %81 POGBG [29]
HeCd 325nm 30mW PMMA mPOFBG 6.83min/26dB [30]
KiF #ESrF 248 nm 3mW PMMA mPOFBG 0.33min/20dB [37]
HeCd 325nm 30mW PMMA mPOF LPG 7min/20dB [31]
HeCd 325nm 30mW PMMA LPG 5.3min/15dB [32]
HeCd 325nm 30mW PMMA TFBG —/12% [33]
CO, 10pm — PMMA mPOF LPG —/25dB,13dB [40]
=A% Nd: YAG 355nm 677mW - cm 2 SR 45 POFBG 16min/25% [41]
HeCd 325nm 5W + em ™2 TOPAS mPOFBG 338min/20dB [45]
HeCd 325nm 30mW TOPAS mPOFBG —/20dB [46]
HeCd 325nm 6mW TOPAS POFBG 4min/30dB [47]
KAMMOC RS 517nm,220fs — Z#5 CYTOP POFBG —/5.5dB [43],[44]
HeCd 325nm 4mW PC mPOFBG 4min/25dB [48]
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WA B ] 4 2 8 P o T 4K A T SR, 2006 4,
ZHU ZHFEH R B S5 AEEBMAREEY
JeLFrfifl 46 T LPGH , 2014 4F 91 B PR FLRBE T k2%
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1) KOWAL 4§ AR %4 HeCd BOG S S S ATETE
)24 trans-4-stilbenemethanol 1% 45 44 B8 & WG 4F
il £ 19 LPG i 5 3 06 {f 2)) %2 55 - 20dB, 4f7 58 >
45nm, 3% ST ANE 4a BTR5 S AR AR F AR R
HIEEEZB AR NS5 POF Hifil & 1) LPG i
S WE(E D) ZIK - 15dB, 4 588 22nm , i HHEU1& 4b
Fist o 2014 48 ZE KR HU A s 3 TR 24 1Y
PUN %6 N\ B UCR I HeCd OGRS RN 486 40 0 FEASE 7 11
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AN B DR BOCAS [7) B T B 3 =5 R A W 6 &F
e PERE, o AL AR B I ML E B S, 2010
A P ERFEHEOR K221 LUO 28 N E UCKR H 355nm =
FEARE NA: Y AG O FI G AR 57 FEAR T 53 0 7E B BN
Z 5% B 7 W (benzyl dimethyl ketal ,BDK) [ 5

HYOELFPifil% T FBGHY 2011 4F %A% ZHU ifEI4]
218 T #57% BDK ) PMMA FBG FHI/E RALIASHE
2012 4F, ] # 4i5i K 2= iy SAEZ-RODRIGUEZ 45 A\ % H
HeCd BOGAR FIAR A HEA 1L 7E$5 2% BDK B mPOF
il % 1) FBG i S W AE D 22 — 23dB, SE 8T i 5 4%
fkik 3.2 x 10 7%) ) 2014 4F, HU 25 % ] HeCd 358
AR AR AL 2 B2 U iRy PMMA POF i
TR R FBG, A2 RIS 12% B, S (i
S EhER N 1. 25dB $EHn#) 15. 23dB, HAU)Z AR A
/NAT LA POFBG [yl i) 1 A% SR B5RE , (0TI B S oA
BT FRA N G
3.2 PMMA R &YX TS ME0 5 A

A SOCL M, BA YL e oK
I YE B 5. 1999 4F, XIONG %5 A 3 i $ir fif 52 3
PMMA POFBG [#) Bragg ¥ 4 i 75 Bl i5 20nm"’,
2001 4%, LIU %5 A\ 38 7 B PMMA FBG [/ $4 ] 3
P, Bragg ¥ K A 20°C ~ 70°C 3 [ N 19 22 46 R T
18nm, H PMMA SEERSEME LA S G2 M i #Es e v
HEEY

KAV M FEAE AT I T 2 2 m a8,
NEAE LB N R 7 AUK 434, 2006 4, ZHU iR
RIS A5 3 A 0% Bl 1) 07 A8 3R R 1)
TR PEHEAT T RS . 2012 4, P BHEE R 2
STEFANI % A 25 ¥ K Fl PMMA mPOFBG i B - 1
AR A I BT, Bragg AU BE B A
e )57, A B RN A 15, R A 19pm/ g, A1
WE FBG IR0 4 547 | 2015 4F ,BUNDALO 25
AR H LPG il J7- 37 A5 e R 25 0F ) T e ) 1% 1k 4%
A K f3 35 15kPal® ) 2016 4F, ZHANG #i
WEBB R PMMA POFBG i B 4% Jk i I 8 A% 1 45 i
HK 4y, HR AR AT 38 290nm/ % |, e /IN AT A 7K 43 E
KT 0.05mg/L™

4 TOPAS RE W KA

TOPAS J& i 5 B R WF & H B — F o0 0 e e 2R
VIR 44, 35T TOPAS 1y & 45 W1 5% 25 6 Ml vl 3k 4
PMMA (1)t J32 -1 B 5 0] A8 -0 BF 45 A2 SR B0 J3E ) A
2011 48 FHAZRHE K/ YUAN 25 Ik B TOPAS
mPOFBG £ 850nm F1 1550nm % 11 [ V5 B R 555 1
PMMA POFBG /)x 50 4% LA b, PRI ifii m Jog FH - 1 A% 5% i
5 F1 S0 0 0 T T 2% P 52 S TR A [

YUAN 25 N5 UCRH] HeCd YOG a8 FIAH 7 AL 1%
45 ) 10mm & TOPAS mPOFBG () 5 5 1% un &l 5a fir
7, UL R 870nm, 3dB #5554 0. 34nm, 7 0% ~
2. 17% %75 35 BBl R PR MR % 2 0. 64pm/ e, 75 23°C ~
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A IR R B K24 ) MARKOS 45 AR FHAH 7] 77 16 1l 4%
) TOPAS mPOFBG (1) 5 5 1% 4 [& 5b firow, b K
A 853. 4nm , W {H 2 5 )3 K 20dB, 7E 0% ~0. 16% )i
S B AP B 1. Opm/ e, H A i B8 e 3k
110°c
2016 47, PEZ B K1) WOYESSA 28 B IR

FH HeCd 30 5 FHAR AL HE L1 il 4 1) TOPAS POFBG
FU TR 869. 53nm ,3dB 5 5E Ky 0. 29nm , WA 7 4t

0.006 .
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1% 30dB, B BR AT 4 O 25 8w 7 24 3 0 A
FGET AW A% G SRS an &l 6 s . 78 0% ~3%
o7 745 31 BT 4 28 M i R R 0. 76pm/ e, 7E 20°C ~ 105°C
T BT R B A e 152 23331 R = 17 STpmy/ °C (Tl ) Al
=17.3pm/C (Fgif) " (T [ 6b HH i S P A A A B4
4 dBm/nm, N ACH T RERFAEE R, X HECH dB) .

5 CYTOP B& W54

CYTOP JE: A28 wl B & 1) —FB R B9
a i, CYTOP G WG 2F 16 52 A B 21 410k B 1) i35 e
g i L T PMMA, H P & i #& % B (0. 3dB/km @
1550nm) S5A5EF AL, BEAh, 5 PMMA #4841 5%
FCEF T He ZBOEEF M E, CYTOP A5G 4F (171 9
Ko FF LR, CYTOP R AW HLF 4 2 A Tt
P A TR (N2 P PR W 567 ) v SR 50 £ S5 4

2001 4, LIU ¢ N IR B CYTOP [0 i ke,
K 355nm =AFE I Nd: YAG SO &% FIAH AL IR LFE
CYTOP FHitR il 4 T (M . 2002 4F, LIU 45 A
HE T CYTOP A4 G $ mT 8 1 ARG e, ol
P M 20°C B Y 1410nm 2k 4 4% {1k F] 80°C B 1)
1419nm, H CYTOP Yt £F St it i #4587 1 Lh A1 55 1
PMMA SE2F e s 47 . 2014 48 JF 2 % Tl K
21 KOERDT 45 A 15 YR HIHE 73 130t & FAR 47 48
BLXT CYTOP 2R A1) FBG (Wil & Fke kit 17 T
WFFE 5, 2015 4%, SE 3 307 T K 2 () LACRAZ
2 N UK RSO B RS AR 4519 3. 2mm
K CYTOP POFBG 1.0 i K 4 1577. 7nm, 3dB # 5%
#0. 25nm, I(H J &F 3 K 3k 5. 23dB), 2016 4F,
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STAJANCA F11 LACRAZ %5 A\ & ¥k % CYTOP POFBG [t
RIS HEAT T BT, 2245 POFBG (1 )3 28 7 4
517nm [194. 82nm/ % F|883nm [ 8. 12nm/ % 3T 2R Pk
B T s i 2858 POFBG 1 RS . 7T 0L, CYTOP
POFBG 7E 800nm ~ 850nm [ i A% R & 3 I A % FBG
(6.3nm/% ) F1 PMMA FBG(7. Inm/% ) 5 &5 *) .

6 PC RGNS

PC YR —Fh TRESDEL, B 051935 W] A0 by
SREE ., PCOXTRT LG 2 B, AT AR PMMA [ 8 AR
MEE, HK,PC AR BR = B 25 . AR B R Ak
VL2 S5 v A — s W ), PC g AR TR B T O 5
SR, HH T R AR BRI 0 B R, i PC A WHOLE Y
T 1 A A% SRk 2 2 B A8 SR A R

2016 4, PR B K=/ FASANO 58 A5 R H
HeCd BOGARFAR O MERL I 6 25 1 PC SR G W)
FEEF A W A% G A 0 B K Oy 892, 4nm, 3dB A i
0. 46nm , WE(E S5 M) 38 ik 25dB, mPOF fy3i [E 4544 1
mPOFBG [ 1% & 8 fizn . FBG 7E 0% ~3% R A%
0 Bl LR PEMR Y A 0. 701 pm/ pe , 7E 23. 6°C ~ 125°C R
TR 0 % A = 29. 99pm/ °C FT —29. 78pm/C . I
Ak, PC mPOFBG [ iz = T 4E i B (125°C) E TOPAS
mPOFBG (110°C ) F1 PMMA (92°C ) i &5 , k7] 51t 25 15
AW FBC HR I & EaE T 3R

b 16.7nm

=30t M_""“—**
850 860 870 880 890 900 910 920
WA /nm
B8 PCMZSHIT A YL iS5 H & FBG ) ) 5 1)
7 & g

RE VLA MR RS YL BOR T ELT

WA T — K, AEADCL & 20 A, b
PRS0 B B RSP T AT BE A SO B2 el B i i) 2R
BRORE TR B . A 1999 AR5 1 SORBYDLL
S IRT TR UK BT A 25 2R FAS [R) A9 30t #8 A 7 ik
Y RE2L ENEESIKIUE SEX7/b/ kAo | e DU B R i
PEAT TIRAWITE . SRt TR Y A B 1w L v +e
SRR, HATR S YDA EMHOR IS5 B AERF T B BE
BAGERBL . AR REE R R BE— 22 KRBT
RIS T1 AR L NITFEE [0 5, O R
FE AR IR o LA TR iy R A TR AR TN ] it
— B ESMERGYCL EMHEERAT T AR A BF
FER T3 [ 78 3% — SO A S e 2P B B
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