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The accuracy of atomic clocks is constantly becoming more precise. At the same time, it is neces-

sary to develop high-precision fiber optic time transfer technology that matches its accuracy[1-3]. 

Accurate timing should not be limited to laboratories, but also to engineering and practical appli-

cations[4-6]. When conducting  time transfer with different wavelengths on the two telecommuni-

cation network fibers , the system adopts a bidirectional time comparison method. And it needs to 

consider factors such as dispersion to further eliminate uncertainty in the fiber optic transmission 

process, to achieve extremely high precision time synchronization and clock source comparison[7-

9]. This article uses 8 optical fiber time transfer devices, starting from National Time Service Cen-

ter in Lintong, on two different optical fibers on the same path, passing through Xi'an and Xian-

yang to reach Tongchuan City. For the first time, the fiber dispersion self-correction scheme is 

used. And two different optical fiber paths are compared using the comparison method to achieve 

on-site comparison of optical fiber time transfer systems on different optical fibers on the same 

route over a 166.3km long on-site fiber optic link, which can provide time tracing services for the 

cesium clock group of  Tongchuan. The experimental measurement results show that the fluctua-

tion is 24 ps in standard deviation. The peak-to-peak value of fluctuation is 69ps, and the transfer 

stability TDEV is 7ps@ 1s . This article provides new ideas and methods for high-precision fiber 

optic time transfer comparison and indicator verification. 

REFERENCES 

[1] Yin M J, Lu X T, Li T, et al. Floquet Engineering Hz-Level Rabi Spectra in Shallow Optical Lattice Clock[J]. Physical Review Letters, 2022, 
128(7): 073603. 

[2] Matthew D. Swallows et al. Suppression of collisional shifts in a strongly interacting lattice clock. Science 331(6020), 1043–1046 (2011). 

[3] Guo, Xinxing, et al. "A high-precision bidirectional time-transfer system over a single fiber based on wavelength-division multiplexing and 
time-division multiplexing." Frontiers in Physics 10 (2023): 1080966. 

[4] Chen F. X., Zhao K., Li B., et al. High-precision dual-wavelength Time Transfer via a 1085 km telecommunication fiber link. Acta Phys. Sin., 
2021, 70(7): 070702.  

[5] Zuo, F.; Li, Q.; Xie, K.; Hu, L.; Chen, J.; Wu, G. Fiber-optic joint time and frequency transmission with enhanced time precision. Opt. Lett. 
47, 1005-1008 (2022). 

[6] W. Wenjun, D. Shaowu, L. Huanxin, Z. Hong,“Two-way satellite time and frequency transfer: overview, recent developments and application,” 
European Frequency and Time Forum (EFTF), pp. 121–125, 2015. 

[7] Zhang, H.; Wu, G.; Li, X.; Chen, J.  Uncertainty analysis of BTDM-SFSW based fiber-optic time transfer. Metrologia 2017, 54(1), 94–101. 

[8] Ł. Sliwczynski, P. Krehlik, K. Salwik,“ Modeling and optimization of bidirectional fiber-optic links for time and frequency transfer,”IEEE 
Trans, vol.66 (3), pp. 632–642, 2019. 

[9] Liu, B.; Guo, X.; Kong, W.; Liu, T.; Dong, R.; Zhang, S. Stabilized Time Transfer via a 1000-km Optical Fiber Link Using High-Precision 
Delay Compensation System. Photonics 2022, 9, 522. 

 

 

40


	MAIN MENU
	Search
	Print
	View Full Page
	View Page Width
	Abstracts


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 8.268 x 11.693 inches / 210.0 x 297.0 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20140918080338
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     675
     320
     None
     Up
     0.0000
     0.0000
            
                
         Both
         AllDoc
              

       PDDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 1
     Trim: none
     Shift: move down by 1.80 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     320
     Fixed
     Down
     1.8000
     0.0000
            
                
         Both
         1
         SubDoc
         1
              

      
       PDDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

 HistoryList_V1
 qi2base



