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Rubidium atomic clocks for space applications usually need to have a lifetime of up to 20 years
and their components need de facto to fulfill their purpose during this time period. Laser diodes
are one of the key components for such atomic clocks and their spectral properties play an im-
portant role in the overall clock frequency instability budget?.

In order to study the evolution of the lasers’ spectral properties on long-term timescales, we de-
veloped a long-term laser diode aging test bench that measures the spectral behavior of laser diodes
over several years. Three laser diodes are currently under test, two 780 nm DFB lasers and one
frequency-doubled 1560 nm DFB laser. We measure the laser drive current needed to keep the
laser emission frequency at the precise resonance of the 8’Rb D2 transition as well as their thresh-
old currents. The lasers’ temperatures are fixed close to room temperature meaning that this aging
study does not consist in high temperature accelerated aging. Measurements of frequency noise
and relative intensity noise have also been performed. The measurement has now been running
since July 2021.

Compared to our previous laser aging study based on a 780 nm DFB laser?, the aging rate of the
lasers in this study is lower by a factor of 2 to 30. This might hint to an improvement of the aging
behavior of these laser diodes produced during these last ten years and tends to confirm their com-
patibility for implementation in advanced atomic clocks with at least 20 years lifetime.

Fig. 1: Picture of the laser diode
aging test bench. 1.&2. 780 nm
DFB lasers; 3. 1560 nm DFB la-
ser; 4. Threshold current meas-
urement (780 nm); 5. Current at
resonance measurement (780
nm); 6.&7. Noise measurement;
8. Fibered optical isolator; 9. Fi-
bered beamsplitter; 10. Thresh-
old current measurement (1560
nm); 11. PPLN SHG; 12. Cur-
rent at resonance measurement
(1560 nm); 13. Fiber coupler.
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