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TECHNOLOGY

Multichannel 780nm DECALS laser assembly 
for cold atom rubidium sensing.

DeCALS is a robust, space-compatible laser 
system that will enable a space-based Quantum 
Gravity Gradiometer (QGG) that can measure 
Earth’s gravitational field at high resolution 
globally. This 780 nm, rubidium-based cold 
atom laser system will leverage robust telecom 
components to support a rapid and low-cost 
route to deploying atomic sensors in space, 
enabling pathfinder missions and future ultra-high 
performance devices.

Monitoring global changes to the Earth’s 
surface and subsurface properties is critical to 
identifying and assessing environmental and 
ecological risks. Gravimetry has emerged as 
a powerful tool for geoscience. Terrestrial 
gravimetry has been used to investigate 
spatiotemporal variations of ice mass 
distributions and subsurface mass redistribution 
from earthquakes, volcanoes, subsidence, and 
ground water depletion
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DeCALS will develop the laser optical system 
and control electronics using a frequency-
doubled, 1560 - 780 nm architecture. This 
project will update current gravimeter laser 
systems that have been employed remotely at 
sea and in terrestrial environments with space-
validated components that can operate over 
-30 – 70 °C and survive a total radiation dose 
equivalent to 10+ years in LEO.

Advancements: 
•	 System analysis and design will be 

performed to determine the laser system 
requirements and operating environment 
to support cold atom and ultracold atom 
gravity gradiometers. Based on these results, 
a conceptual laser system design will be 
generated to meet the performance and 
SWaP requirements.

•	 A prototype laser system will be fabricated 
and validated to ensure it meets functional 
and performance requirements. Spectral 
purity, isolation, frequency agility, and total 
power will be characterized. 


