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During past years, disseminating and synchronizing frequency in free space has been actively 

studied1-3.We demonstrate a new ultra-stable frequency dissemination scheme. By compensating 

phase noise actively and a series of frequency conversions, the phase fluctuation is well compen-

sated. Two links disseminate different frequency signals phase locked to a common reference 

simultaneously, and recover the disseminated frequency respectively at remote site. The relative 

stability between the recovered frequencies, i.e., the stability of dissemination link with phase 

compensation in free space is better than 3×10-13/s and 4×10-17/day (Fig. 1). The FWHM of the 

links' relative time jitter is about 6.5 ps over several days. In contrast, when the frequency signal 

is disseminated freely, the relative stability is 4×10-13/s and 4.0×10-15/day and the FWHM of time 

jitter is about 230 ps. The result is better than that of conventional frequency dissemination 

methods in free space. The relationship between the frequency stability and the distance of free 

space will be discussed during the con-

ference. 

Together with fiber-based time and 

frequency dissemination, this scheme 

may be used to set up a three-

dimensional regional time and fre-

quency network. It also can be applied 

to long distance frequency dissemina-

tion and synchronization, global navi-

gation satellite systems (especially 

COMPASS) and radio astronomy 

(such as VLBI and SKA). 
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Fig. 1: Measured frequency stability of the dissemination sys-

tem with PLLs closed (solid squares) and running freely (red 

curve); stability of GPS CP (hollow squares), TWSTFT (hol-

low triangles) GPS CV (hollow circles) and typical commer-

cial active hydrogen maser (H-maser, blue curve). 
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