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What Is Stability?

Presenter
Presentation Notes
Equilibria can be stable or unstable



5

What Is Stability?

“Basin of Attraction”
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Sail Dynamics
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Degrees of freadom: can pick P(x) and n(x)
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“Beam Riding” Stability
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Eigenvalues = “effective spring constants”
Locally looks like a simple harmonic oscillator near equilibrium
Has a resonant frequency -> noise spectrum matters!
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Sail Material:
• Incidence angle requirement

• Mechanical/structural requirements

Some Important Implications
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We need to take a hard look at this early on in the program…
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Laser:
• Beam power profile

• Noise PSD requirements

• Steering capabilities/requirements

Some Important Implications
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Presentation Notes
Steering/tracking is coupled to delay in feedback measurements, noise PSD, and how deep the potential well is
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Communications:
• How do we store/deploy an antenna?

Payload:
• How much mass can be accommodated?

• How large can sensor apertures be?

• What will the thermal environment look like?

Some Important Implications
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Simulation Infrastructure:
• Handle arbitrary beam profiles and sail shapes

• Account for deformation and elasticity of the sail

• Account for orbit mechanics

• Material modeling

• Thermal modeling

• Output derivatives

Things To Work On
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Realistic Beam Model:
• Understand and model contributions of different noise sources

• Capture effects of atmosphere and adaptive optics

• Ultimate goal: PSD of beam flux on sail

Things To Work On
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We need to take a hard look at this early on in the program…
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Optimization:
• Compute stable basins of attraction for sail + beam configurations

• Optimize sail shape and/or beam profile given system constraints

• Populate a trade-space with feasible designs

Things To Work On
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