LASER TECHNOLOGY

Vol. 41,No. 2
March ,2017

Fal 2
2017 43 H

NEHS: 1001-3806(2017)02-0169-05

ETHMES 2 HTHMRNERBHMNERA

¥ OKIAETE #

(AP B R S ST B A=k, 30X 430074)
FEE: N T35 N = R R A HOGLE B X HE B OSSR A MEZOR TS 3 th T —FP TS5 2 T
R E OB E TR KRGS P A AH 22 0600 5 Y21 6 5 P 1) LRI, 32 7 A S o n 2 4045 5, T LAAS 3
TSR 5 T 2R R N B 0 R 1 P PR AR A DG R, DT LG 4 2 130 S0 400 135 5 0 3 110 72 A ol 2 SR A5 #22Ui

SIS S 2 DR AL B A RERN] ZET RIS 2 B DR i 5 5 D U5 58 (0 BI HR 22 T 4 I 4E = 10ps/nm
TWHEA . AET 1 Br &R 2T AR 5 2 B2 D 0 5 530 0 e e 75 58 i 2 e R IR B R (B OB 2T 5 3l X
EHUE AR K

KR OLIAE; G RO LA EIE SIE 552 rE R

STHRARARRD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2017. 02. 004

hE4SES: TN929. 11

Dispersion measuring technique based on second order
lowest power of radio frequency signal

HE Cheng, LUO Fengguang, LI Bin
(School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to meet the need of precise compensation of chromatic dispersion in optical fiber link with long distance
and high bit rate, channel dispersion measurement technique based on second order lowest power of radio frequency (RF) signal
was studied and demonstrated. The chromatic dispersion in optical fiber link was measured by the phase difference between RF
signals that loaded to two sidebands of spectrum. By loading RF signal on the transmitter, the periodic relationship between the
power of RF signal in the receiver and optical fiber dispersion was obtained. The position of second lowest RF signal power was
gotten by simulation of relationship curve between the power of RF signal in the receiver and optical fiber dispersion. The results
show that, the dispersion measuring error in this system is in the range of *10ps/nm. Comparing with the technique based on

first order lowest power of RF signal, dispersion measuring technique based on second order lowest power of RF signal can satisfy

the need of measuring large fiber dispersion for high chromatic dispersion value.
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Fig. 1 Measurement principle of fiber dispersion based on second order low-

est power of RF signal
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Fig.2 Measurement system of fiber dispersion based on second order lowest
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Fig.3 The detected power of RF signal vs. dispersion value of optical fiber
link under different RF fg
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Table 1

Dispersion value of first order and second order lowest power under

different RF fy

Sre/GHz first order/(ps » nm~')  second order/(ps + nm ")
10 621 1863
14.14 311 934
20 153 460

APy 10GHz I, 1 B & 2y 4 g 0 B A (8
BUE O 621 ps/mm, 2 [y 2 Xy - 5 %0 W A 42 1501 00
1863ps/nm,

H1 (2) AUn] AT R EE I CVRLE D 5 1 BrZ DR a5
AR AAE Z 0] ) G R AH -

D = (Q)2 x 621 (3)

R ETIE T 2 Bir & DR G AR A 2 R A 5K 3
EwR

BUE R o JCEFBERE P Y O RUELREZ DA U Y 2
e AN 4 R
8000

— first order
--- second order

S 10 15 20 25
Jfre/GHz

Fig.4 Dispersion value of optical fiber link vs. fpp under first order and

second order lowest power of RF signal in the receiver
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Table 2 Comparing of the calculated fiber dispersion vs. the actual fiber

dispersion

calculated value calculated value

actual value/for/y o vation (3)/ 4% by equation (4)/

(peomm™D) Gl iy
340 15.52 339.73 >20
510 11.04 500. 51 19.16 507.48
680 9.56 679.48 16.56 677.71
850 8.54 851.48 14.84 845.95
1020 7.8 1020.70 13.5 1022.22
1190 7.22 1191.29 12.5 1192.32
1360 6.74 1367.01 11.72 1356. 30
1530 6.36 1535. 24 11.06 1523.01
1700 6.02 1713.56 10.46 1702. 74
1870 5.78 1858. 81 9.98 1870.47
2040 5.54 2023.35 9.58 2029.93
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