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A detailed analysis of fiber link phase 

stability showed an increase of its spec-

tral noise power in the band from 10Hz 

to 30Hz [Fig.1]. Environmental vibra-

tion causes mechanical deformations in 

the fiber which induce phase fluctua-

tions that are converted into frequency 

noise
1
. Therefore, the mechanical instal-

lation features of the link and ambient 

temperature play a critical role in noise 

generation. The proper design of joint 

time and frequency dissemination sys-

tem
2
 requires taking into account a real behavior of all system components (Fig.2). In the paper 

we present a simulation method of phase noise analyzing. It must be pointed out that the device 

models used in electrical circuit simulators (eg.SPICE), are not suitable for fiber optics model-

ing, so structural macro model covered exact defined parameters (phase noise, power fluctuating, 

etc.) was designed. Presented 

approach allows finding op-

timal system parameters 

(mainly transfer function of 

DLL feedback loop) that min-

imize induced frequency 

noise by mechanical fiber link 

vibration. The fiber link mac-

ro model takes into account 

the real acoustic noise charac-

teristics, measured on 100 km 

distance-long fiber link in-

stalled along a highway.   
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Fig. 1. Observed behavior of phase noise in fiber optic 

link. 
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Fig. 2. Block diagram of frequency and time transfer system with ac-

tive delay stabilization. 
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