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Gravitation’s potential—curvature plane
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Gravitation’s low acceleration regime
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Dark matter direct searches

4

DM local density

Need to know local DM density to infer constraints on DM 

particles’ characteristics

Numerical simulation may not be precise enough => direct 

measurement



A mission out of the Solar System

• Go to 150 AU (low acceleration regime)

– Current propulsion techniques: 25+ years

– Breakthrough Starshot’s laser propulsion: 2-3 years

• Clock (PHARAO)

– Direct measure of gravitational potential

– Sensitive to DM clumps

• On-board accelerometer + S/C tracking (ONERA’s)

– Precise knowledge of non-gravitational accelerations

– Precise measure of S/C trajectory / comparison with GR expectation

– Sensitive to DM distribution

– Mature technology: CHAMP, GRACE, GOCE, MICROSCOPE

– Possibility to have a cold atom accelerometer
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ONERA’s GAP: MicroSTAR + bias rejection system
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