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Simultaneous Multi-Scale Measurements
• HS Observatory measurements 

provide unprecedented views of 
space plasma  turbulence – not just 
better but transformative

• Observatory enabled by state-of-
the-art instruments and high 
spacecraft heritage; the mission 
innovation is in the swarm 
implementation

(Arzamasskiy, 2019; Plasma  = 16)

HelioSwarm - 6

MAG – Fluxgate
(Imperial College)

SCM – Search Coil
(LPP/LPC2E)

FC – Faraday Cup
(SAO/Draper/UCB)

iESA – Ion Electrostatic Analyzer
(IRAP/LAB/UNH/MSSL)

IDPU – Inst. Dig. 
Proc. Unit (UNH)

Student Electron 
ESA (UCB) (UCB)

Hub and Nodes Hub only



HelioSwarm inter-spacecraft geometries
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•More spacecraft fundamentally yields 
more
•baselines scaling as N(N-1)/2)
•polyhedral shapes [e.g. the number of 
tetrahedra scaling as C(N,4)=N!/(4!(N-1)!)]
•The more baselines and polyhedra an 
observatory measures, the more 
scales can be covered, and the more 
data is produced for statistical analysis 
methods.
•The number of nodes was selected to 
yield a sufficient number of 
configurations with the appropriate 
shapes covering the physical scales of 
interest.



HelioSwarm analysis techniques for 
studying turbulence
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Tailored Application of Orbital Dynamics 

Trajectories of 9 co-orbiting spacecraft 
produce required Observatory configurations
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Roadmap of HS Institutions




