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Cavity stabilized lasers are promising devices that could overcome the fractional fre-

quency stability limits of current secondary frequency references. Some ultra-stable la-

sers already display fractional frequency stabilities in the range of 10-16 at short term for 

cavity lengths superior or equal to 10 cm1,2  and for cryogenic cavities3. This very good 

performance is obtained at the expense of a total set-up volume around 1 m3. 

Our project purpose is to use the high frequency stability offered by this technology in 

order to build a compact and transportable ultra-stable laser with lesser performances. 

The goal is to develop a frequency source with a relative frequency stability that over-

comes the current performances of the best quartz crystal oscillators. For that purpose we 

have designed a compact ULE cavity with 2.5 cm length. The cavity will fit in a setup 

with a total volume of 1.1L. Mechanical and thermal simulation led to a new spacer ge-

ometry with acceleration sensitivity smaller than 10-12/(m.s-2) in all directions and a ther-

mal expansion coefficient annulation around 11°C. The thermal noise of this cavity has 

been calculated to be 1.5 x 10-15, which would make it a valuable challenger for the cur-

rent most stable quartz oscillator. 

We will present the cavity design and the latest results obtained. 
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