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I. Abstract
The objective of the present work is to lay the foundations for the control problem of a

sailcraft (solar sail spacecraft) formation, placed at the shifted inner Lagrange point 𝐿′
1, acting

as a sunshade for cooling the Earth. To this end, the current study focuses on the dynamics of a

single sailcraft in this region. In the first part of this work, the results obtained by Bookless and

McInnes [1] are reproduced. It includes deriving Hill’s equations of motion with a solar sail,

zero velocity surfaces, Lissajous orbit, and an infinite horizon LQR controller to track the orbit

using only two attitude angles. In the second part, a manifold of equilibrium points around 𝐿′
1

is found, and the controllers ability to maintain the sailcraft on it is demonstrated. For future

work, we aim to incorporate perturbations into the simulation, derive a new controller with

reflectivity control, and evaluate the controller’s robustness. Then, a formation of sailcraft will

be considered, tasked with maintaining position on the manifold, keeping bounded distances,

and properly shading Earth.
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