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Background and Introduction
As early as in 2004, the idea of an SMOS follow-on mission was already put on the table, with the objective of providing an operational service for a long 
period of time. The initial proposal, coined SMOSops, consisted of three replicas of SMOS: straight and simple. The launch of SMOS came with the surprising 
discovery of the existence of numerous Radio Frequency Interferences (RFI) in the protected band of observation. The analysis of the RFI tails demonstrated 
that an hexagonal array would have much lower sidelobes than the Y-shape of SMOS. Hence, by 2012, it became clear that any follow-on instrument to 
MIRAS, the payload aboard SMOS, would have to have the shape of an hexagon. 
 After 12 years of SMOS in orbit, by 2021, the pursue for higher spatial resolution led to study the concept of Formation Flying L-band Aperture Synthesis 
(FFLAS). The result consisted of the formation of three 8 m hexagonal SMOSops satellites. However, the cost of FFLAS was very high: an Ariane 6 launcher, 
8 m deployable arrays and a very heavy spacecraft.
 This poster presents the evolution of FFLAS into TriHex, a far more cost-effective solution for an SMOS follow-on mission, thanks to several studies and 
technology activities. TriHex consists of the combination of a particular type of formation flying, one where the spacecraft are in free-fall, with alias-free 
aperture synthesis, incorporating all lessons learned from 15 years of SMOS in orbit: filtering RFIs, avoiding Sun effects and improving spatial resolution by a 
factor 2 (with potential for much better) as well as sensitivity, accuracy and coverage. 

Alias-Free Antenna, TriHex Array Test and RF ASIC

TriHex key features: advantages over SMOS

Power System
Assumptions:
• Worst case: winter solstice with 25-30 

minutes eclipses
• No shadow losses have been considered
• Degradation: 1 string loss in SA and 

Battery, Radiation/UV for LEO in 5 years
• Load need: 750 W constant

Operating Receiver Temperature and Sensitivity

Lab Demo of Optical Link

Interferometric Processing / Relative 
Positioning / Syntonization / 

Synchronization 

To know more on TriHex orbits, please refer to Astrid Barzaghi poster 
(C_02_03_2147) 
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