Ha2% BT i il ot Vol. 42, No. 7
2015 4E 7 H CHINESE JOURNAL OF LASERS July, 2015

YEET Ik (] 43 4 [ I £ 288 2 S v I ] IR0 26 05 TR B W 5
BORK OB R R OA BV RS REX

e TE R B RO ARG B LA ST BT B T A S OG AR5 M HOR TSR A, B 201800
SRR B b O E AR LT ST BT T R B A T Ok R LR, B 201800

FEE SR T — R T OGER A SR AL 2R g8 b i R 5 AR R R 26 07 28 o A0 BT T Bk Tl 2 b O =R 43
2 AR B B AT 4% 356 2R G r AR b A 32 b B T804 5 TR) 26 O 6 0 JRUER, O 8 B T S G 5 P 50 km G £F B B 1 90 3E 5L 5
[0 5] 25 K5 B2 R 1.6 pso 7€ 110 km (19 5 FH 6 2F 4 i 1 56 B0 1 B 045 5 00 5] 25 52 46, 3108 31 550 0% 1sF i) [ 25 4
30.0 ps, XF B ) {5 5 A9 1R 22 S IR AT T BRIE 5007 .

KR LG WAL B I R] ) 2D AR Ay

FESES 0439 SCEEARIRED A

doi: 10.3788/CJ1.201542.0705002

Time Synchronization Technique for Joint Time and Frequency
Transfer via Optical Fiber

Cheng Nan' Chen Wei' Liu Qin® Xu Dan' Yang Fei' GuiYouzhen® Cai Haiwen'
'Shanghai Key Laboratory of All Solid—State Laser and Applied Techniques, Shanghai Institute of Optics and Fine
Mechanics, Chinese Academy of Sciences, Shanghai 201800, China
*Key Laboratory for Quantum Optics, Shanghai Institute of Optics and Fine Mechanics, Chinese Academy
of Sciences, Shanghai 201800, China

Abstract A time calibration and synchronization technique for joint time and frequency transfer via optical
fiber is described. The time synchronization scheme for joint time and frequency transfer based on optical
compensation technique and dense wavelength division multiplexer (DWDM) is theoretically analyzed. The
verification experiment is achieved via 50 km optical fiber spool in the laboratory, the accuracy of time

synchronization is 1.6 ps. The time synchronization via 110 km urban fiber link is described, whose accuracy is

30.0 ps. The source of the error of the synchronization is analyzed.
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Fig.1 Schematic of the time transfer in time synchronization system
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Fig.2 Time synchronization and frequency transfer system
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