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Research Overview
Theme：”Delta-V Cost for Formation Keeping of Nano-

Starshade System in Low Earth Orbit”
1. Starshade system

We call planets orbiting a star outside the solar system “exoplanets”.
Many of them have been discovered indirectly by observing the effects
of planets orbiting a star. In order to obtain detailed information on
exoplanets, it is necessary to observe them directly with a telescope.
However, direct observation has the problem that the star's light is
obstructed by the fact that the star is much brighter than the planet.
The solution to this problem is said to be the star shade system.

Image of starshade system
https://www.spaceanswers.com/futuretech/new-worlds-

mission-hunting-for-alien-life-using-a-starshade/

Conceptual diagram

https://www.spaceanswers.com/futuretech/new-worlds-mission-hunting-for-alien-life-using-a-starshade/


2. Euryops
We are considering for the realization of direct imaging of exoplanets

by the star shade system, the foundation of the star shade technology
demonstration mission “Euryops” using the Self-Deployable Membrane
Truss(SDMT). Euryops consists of two nanosatellite satellites, an occulta
satellite (diameter 10 m, mass 85 kg) and a telescope satellite
(aperture 19 cm, mass 50 kg). It is assumed that the input orbit is LEO,
and the extrasolar debris disk is directly observed in this orbit.

Formation Configuration Satellite Configuration

Future Plan
 Considering a system to realize formation flight with large separation  

distance (≧ 1500km) 
 Considering a starshade technology demonstration mission around 

the Sun-Earth L2 Lagrange Point

3. Delta-V Cost required to complete the mission
I have formulated a method for calculating the delta-v cost required

when constructing a star shade system consisting of an occulter satellite
and a telescope satellite in LEO. Then, I calculated the delta-v cost
required to implement Euryops. As a result, it was clarified that the
delta-v cost required for implementing Euryops in LEO is feasible.

Phase Delta-V Cost [m/s]

Orbit transition 208.4

Maintaining formation 
during observation 0.000

Formation reconfigration
between observations 8.090

Total 216.5

Delta-V Cost(Occulter Sat)
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