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Method of One-Time Writing LPFG Using High-Frequency
CO, Laser
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Abstract The experiment of one-time writing long period fiber grating is performed. It not only improves the
efficiency of fiber writing process, but also solves the problem of multisession mismatching. So it has important
research value. From the experiment, we find that effective refractive index periodical modulation and appropriate
physical deformation occur in the fiber core and cladding under appropriate pressure and radiation, and the LPFG is
one-time written successfully using high-frequency CO, laser in single-mode fiber. Experimental results show that the
grating transmission spectrum features in one-time writing process are better than that in multiple writing process.
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Fig. 1 experimental set-up for LPFG fabrication with high-frequency CO, laser pulse
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Table 1 Influence of different mass of the pensile clog on writing and characteristic of LPFG

Weight Writing Resonant wavelength Loss peak Modulated depth 3 dB bandwidth
/g times /nm /dB /dB /nm
10 14 1530. 3 —4. 88 2.88 20
20 12 1539.1 —11.98 8.98 20
30 7 1536.1 —23.23 20 12
40 4 1529.7 —23.68 20 12
50 1 1521.9 —22.06 18 11
60 1 1526. 8 —26.45 20 11
70 8 1525.7 —27.51 18 12

B 1 a4, X F R CO, BOG# /e ¥ 8 LA |5l LPFG. 7F— & R fE 5 3 T 770 — M
(4 G £F J 1) 7 A 9 L, AT DL — OB S il LPEG., 38 2 K it ) 52 56 WF 5 ¢ B L X4 3 1) 13 7 /N1 9% 0 1 B, Bl
B N3 U8 5 RO 22 2l ) R R TN I S OB AR B . il N o R i N
S0 3 S5 1 B R L Tl 1) 7 g 3k /N TR BT 40 RE G WA /D L 3 B S S AR Bl 1 g 3k TR R 1 5 R i £ 5
Ko GE5ELRBRE IS5, — RS A LPFG BB FHEFE 2 RS A B 6 815 55 v 4

BB LT — R HE R B R R 50 g, A AR A RIE RSy 65 s, ARFFANAE L 20AE Q BRI [A] L R AT
LPFG (5 i Se g Hg Rk 2 .

B 2 A4, X TR CO. BOb# /e @ A BOLL ES 6 LPFG, 4 6EF 19§l i B )1 — a2 i 77 46 — 4
5 8 ) T RE VS TR AT DL — KR Ih S ] LPFG., 38 i K 14 S5 56 BF 5 36 WL 6 Ol £F 4l 1) B ) — 52 1 15

090503-2



50,090503 MM SYBIZHRE www. opticsjournal. net

N AR E R /N LR AN RE A A T SRR ] L AN BE TR JSUA FE U s 2 R O BE R e R 2 3 RO A% i 1 45
FELATRE B RS BLG . B B ADLLT W R . P @ CO, SO K wh BN 55 A 3801 IR0 0™ A K i
1 P T2 R 0 e L DX TE XSO — M e £ A 2 i T RE R R o K A T A AR IR AR ST A Y
AL b T B A e RS IS B EF AL T AR BT AT T BRIE A 14 3 T T IR A AR A R AT
WBEER S 4 i) LPFG, A5 R Al 2 Pros .

# 2 QFRHCH E) X LPFG 5 il S 4% 1 3wl

Table 2 Influence of different Q release times on writing and characteristics of LPFG

Q release Writing Resonant wavelength Loss peak Modulated depth 3 dB bandwidth
time /ps times /nm /dB /dB /nm
30 30 none none none none
35 18 1524. 3 —26.71 23 11
40 1 1522.7 —27.48 27 9
45 1 1534.2 —25.48 22 11
50 2 1532.9 —9.68 7 15
none (transmission spectrum
oo g lower significantly) None pone pone
60 1 none (transmission spectrum none none none
lower significantly)
65 1 none(optical fiber broken) none none none
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Fig. 2 Micrograph of LPFG. (a) front; (b) flank; (c¢) back
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