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Abstract Increasing the grating length is the best way to realize super-narrow bandwidth filter with low insertion
loss and high sidelobes suppression, but the phase error induced in the fabrication process of long grating deteriorates
the performance of grating filter to a large extend. Sampled fiber Bragg grating (FBG) have the advantages of
flexible wavelength design. low manufacture precision and easily realizable apodization. The scheme of super-narrow
bandwidth filter based on sampled FBG is taken emphasis on, and the influence of three kinds phase error on the filter
performance of —1° ghost grating is analyzed, which provides reliable guide for future long grating fabrication. The
phase error of a fabricated sampled FBG with length of 6.6 c¢cm is compensated using reconstruction equivalent chirp
(REC) ., and a super-narrow filter with symmetric reflection and transmission spectrum, insertion loss of 1.25 dB,
sidelobes suppression of 21.55 dB, 3 dB bandwidth of 26 pm and 20 dB bandwidth of 70 pm is obtained.
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Table 1 Influence of random phase error on the

filter performance

3 dB 20 dB  Asymmetric Sidelobes

/6"‘“ bandwidth bandwidth sidelobes suppression
P /pm /pm /dB /dB
Error 25 65 0 25
free
Random 5 25 65 1.4028  21.46
phase 10 25 75 4.25 19. 86
error 20 25 76 5.963 18. 083
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Table 2 Influence of phase error caused by linear chirp of grating period on the filter performance

C 3 dB bandwidth 20 dB bandwidth Asymmetric sidelobes Sidelobes suppression
/(pm/cm) /pm /pm /dB /dB
Error free 0 25 65 0 25
1 26.5 68.1 0 24.55
Phase error caused
by linear chirp of 3 34.02 88.5 0 23.8
ti iod
grating pen 5 13.8 115. 3 0 23.78
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Fig. 3 Phase mask period changes with fixed clamp (a)
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Diagram of the fixed place of clamp; (b) profile of

phase mask period
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Table 3 Influence of phase error caused by nonlinear chirp of grating period on the filter performance

Amax — Arin 3 dB bandwidth 20 dB bandwidth ~ Asymmetric sidelobes Sidelobes suppression
/pm /pm /pm /dB /dB
Error free 0 25 65 0 25
5 25 70.1 8. 2547 19.61
Phase error caused 10 26.5 79.3 18. 1435 9. 45
by non-linear chirp
. . 20 28.02 100. 8 29.5312 2.01
of grating period
30 31.06 125.1 31.8902 0.18

o I P RE = A2 — RE 152, o e i J] 400 Al 2k 0
MR W i K X R 22 A S I V- 5 I o L BE Y —
ANPRER I AR 123 ] 8 3t 0k 20 St Al ) 391 Al 2k W
MR R DL T e R AP B s B
HRAFAEIX 3 T IS BN 0 M 08 22 - H AR 9 A o7 1R 22
ATREJEIX 3 PSR R 2 I [ A A 4

6 RHA 1R 25 IR R 2 I

1 S

FE G S 56 AR S & 0 375 AR P, A AL R
ZE 52 AN AT 3k G 1 o 451 0 Bl WL AE 7 1% 25 A
Me B B s A R RGBT DA R A L 5% 22 4
P AR K T B B 09 5 e A5 B RE 0 A A D6 il
WA, B @AM IE RS E -REKN
6.6 cm, 0 KK D 1550, 676 nm, 3 dB T
25 pm, 20 dB AF 98 Ky 65 pm, H1 A 0 H A
25 dBRY G UE B 45 . AH N 1 FBG S50 Ol A
1 A 534, 4 nm, JEBEIE A FE 80 pm, NS LR
50 %6 14 J5 I SR FE  Ang Fie KAA W 1 X107, A A%
BT A =1548. 676 nm, AH I 19 R BE G Mk
KE Ry AA=2 nm, R FTIBCRE 6 B 31 8 15 21 BURE
JAWIP=24/2ng A = 414 pm, PR H bR R

3% AN 28 3 o g Ak B S A9 9 B o] 52 B (Physical
Realizable, PR) [ Sz i 3 (S 5 2% i@ BE 09 ~F 7> n
B4 Ca) Ji7 7% 5 ) 43 #8934 J2 55 & (DLP) ' T
A B R R 0 A 25 A G 1A 4 (b) BT R .

FI AT 23 A5 RS2 B A T — AR IR O
WHCSBG) o B G 5% 4 23 A AX COV A 7 47 415 2]
ST S i AR IR S 5 £, G b — 1 Y B A A
) S 3% 2 AN IAT 5 B s o p T 1 A A R e O AT 4 o 3
FIAT — & WA 7 1% 22 o JIF LA RIS 5% 9 4 8K T )
AT B R AE RS . S BUUHE A R KR JETE .
AT b3 i 8o 24T DLP By 2 40K 6 B
7N B G S E TR A5 20 B 6D Bk 4 A S e
IR BEA —F, i TS St A ALy 0, f
LR 75 3 9 AH AL 65 8 0 S AH A 2% 2545 2 L AR AL
R 22 A8 A B U WY1 AH I A e T 40 R K ) A2 T KR
o A 23 E #Y J7 200 A A 15 22 ith 4 A7 40
B 7 s . ARAEAHAL () 5O A T
Wk 8 =2 8] Y Ok 3R

AA(z) —— A de(2) (6)
27 dz

75 3 AH IS A 300 £ WA UK R A L 7 (b)) B R R HE A
+£25 pm LI,



2080 T el i B 36 &
1.0 1.0 ,i
(a) —— PR response (b)
— ideal response :: %

(04 | et ‘_( """"""""""""""""""""""""""""" — 0.8 *’7-‘;“ 5&
= g g i k
S 06 k-5 = : k
£ 06 -1 306 R
© 045 S 04 2

2 3 dB bandwidth 25 pm g A
02F % “ 02 H
\20 dB bandwidth 65 pm
0 L | | | | | |

Central wavelength 1550.676 nm

0
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
z/m

P4 78 Dl M I I 8 A5 Sl e 7R M R 2 SR . () AR RT3 11 S B i
AcC2) 5L A
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