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The optical pumping of the Cs hyperfine state was identified many years ago as a suitable 

technology candidate for an atomic clock to operate in GNSS, and in particular in Galileo. 

Related industrial activities currently develop this technology with focus on ground applica-

tions [1, 2]. Based on their heritage in the domains of Cs clock development and space elec-

tronics, Thales Electron Devices and RUAG develop the engineering model (EM) of the Op-

tical Space Cs Clock (OSCC) [3]. The current project phase started in 2015 and will end in 

2017.  

In the previous phase, a short-term Allan Deviation frequency stability of 3E-12
-1/2

 was 

demonstrated. The target of the present phase is 1E-12
-1/2

.
 
In addition, new design con-

straints are taken into account: 12 liter volume, 10kg mass, 30W power consumption and 12 

years lifetime in medium earth orbit.  

After a presentation of the main activity objectives, an overview of the preliminary engineer-

ing model clock design will be given. Indeed, numerous different technologies are applied: a 

high vacuum Cs tube containing a high quality RF cavity and optical elements, an optics sub-

system and an electronics package designed for harsh space environment. Emphasis will be 

put on Cs vacuum tube manufacturing constraints and technologies. The presentation will 

also address technological risks arising from the application of semiconductor laser, optics 

and optoelectronics in vacuum and under ionizing radiation. 

This development is supported by the European Space Agency under European GNSS Evolu-

tions Programme (activity ID-98) and CNES under contract n° 150920. 

 

 

 

 

 

 

 

 

Figure 1: Left: Functional architecture of the OSCC EM. Right: Preliminary design of the 

physical implementation. 
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