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Abstract – The Aquarius/SAC-D Observatory is a joint US-
Argentine mission to map the salinity at the ocean surface. 
This information is critical to improving our understanding of 
two major components of Earth’s climate system - the water 
cycle and ocean circulation. By measuring ocean salinity from 
space, the Aquarius/SAC-D Mission will provide new insights 
into how the massive natural exchange of freshwater between 
the ocean, atmosphere and sea ice influences ocean circulation, 
weather and climate. 
Aquarius is the primary instrument on the SAC-D spacecraft. 
It consists of a Passive Microwave Radiometer to detect the 
surface emission that is used to obtain salinity and an Active 
Scatterometer to measure the ocean waves that affect the 
precision of the salinity measurement. 
The Aquarius Primary Structure houses instrument 
electronics, feed assemblies, and supports a deployable boom 
with a 2.5 m Reflector, and provides the structural interface to 
the SAC-D Spacecraft. 
The key challenge for the Aquarius main structure 
configuration is to satisfy the needs of component 
accommodations, ensuring that the instrument can meet all 
operational, pointing, environmental, and launch vehicle 
requirements. This paper describes the evolution of the 
Aquarius main structure configuration, the challenges of 
balancing the conflicting requirements, and the major 
configuration driving decisions and compromises.1 
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1. INTRODUCTION 

The Aquarius/SAC-D (Satelite de Aplicaciones Cientificas) 
Observatory, collaboration between NASA and Argentina's 
space agency, Comision Nacional de Actividades Espaciales 
(CONAE), launched from Vandenberg Air Force Base on 
June 10th, 2011 aboard a Delta II Launch Vehicle. 
Aquarius/SAC-D Spacecraft inside Delta II Fairing is 

1This work was carried out at the Jet Propulsion Laboratory, California 
Institute of Technology, under a contract with the National Aeronautics and 
Space Administration. 
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shown on Figure 1. Aquarius Instrument will make global 
space observations of the salinity, or concentration of salt, at 
the ocean surface. The Aquarius science goals are to 
observe and model the processes that relate salinity 
variations to climatic changes in the global cycling of water 
and to understand how these variations influence the general 
ocean circulation. By measuring salinity globally and 
synoptically every month for 3 years, Aquarius will provide 
an unprecedented new view of the ocean's role in climate. 
The Aquarius investigation will address these processes on 
the seasonal cycle as a basis for understanding interannual 
climate variations. 

 
Figure 1. Aquarius/SAC-D inside Delta II Fairing 

The Aquarius science instruments include a set of three 
identical radiometers that are sensitive to salinity (1.413 
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Figure 23. Boom interface at final machining 
 
After final machining of the feed and deployable boom 
interfaces, the main structure cage and radiators/panels were 
cleaned and delivered for instrument assembly. 
 
In parallel with cage fabrication was fabrication of the 
bipods and reflector launch restraint components. The 
composite tubes for the main bipods and reflector launch 
restraint utilized three types of graphite composite and E-
glass as a thermal stress buffer between the composite tubes 
and metallic end fittings. The main bipod struts were 
assembled in a jig. All bipod struts passed workmanship 
static tests. 
Figure 24 shows a pair of bipod struts being assembled to 
the cage through spherical bearings utilizing the Main 
Structure Assembly Plate. 
 

 
Figure 24. Main Bipod mounted to the Cage and Main 
Structure Assembly Plate 
 
The reflector launch restraint was built utilizing instrument 
main structure/cage and reflector restraint tooling as a 
bonding fixture. The reflector launch restraint’s top end 
fitting interfaces were then aligned to the boom interface 
(Shown in Figures 25-26). 
Tripod and bipod components were dry assembled. After 
check-outs, adhesive was applied to all reflector launch 
restraint bonded joints in order to finish the reflector launch 

restraint assembly. 
 

 
Figure 25. Reflector Launch Restraint Bipod assembly 
 

 
 
Figure 26. Reflector Launch Restraint assembly and 
Tooling 
 
Sunshade components included aluminum tubes, aluminum 
machined end fittings, and fiberglass thermal isolators. 
The sunshade was assembled as two identical halves 
utilizing the Sunshade assembly tooling shown in Figure 27. 
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working for Lavochkin Science & Production Association, 
Moscow, Russia for 11 years developing a variety of the 
planetary and astrophysical missions. For the last 15 years 
Alexander is working at NASA’s Jet Propulsion Laboratory 
developing a variety of deep space missions including 
Ice&Fire, Solar Probe, Europa Orbiter, Pluto Kuiper 
Express, Mars Exploration Rover, and Mars Science 
Laboratory. He is currently the Mechanical Systems 
Engineer for SMAP spacecraft. 
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