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High-precision frequency transmission in free space is affected by factors such as temperature drift, 

atmospheric turbulence, and platform vibration, resulting in a decrease in system accuracy1,2. In 

order to achieve stable transmission of frequency signals in the air, it is necessary to compensate 

for the phase jitter of the signal. The current technological roadmap can be divided into two cate-

gories, including passive compensation and active compensation. In this article, we experimentally 

proposed an active compensation scheme based on phase-locked loops.The stability of the stable 

RF signal through a 100m outdoor free space link is 2.39×10
-14

 @1s and 6.64×10−16@1000s.Ex-

periments have shown that active compensation can effectively eliminate noise generated by fac-

tors such as vibration and atmospheric turbulence.  

 

Fig. 1. Experimental Block Diagram of Active Compensation System.MZM:Mach-Zehnder modula-

tor;DWDM:Dense wavelength division multiplexer ;PD:Photodetector.PLL:Phase-locked loop. 

 

(a)Frequency stability curve.                          (b)Fractional frequency deviation 

Fig. 2. System transmission performance test results. 
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