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Galaxies in Gaia?
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Galaxies in Gaia?

~109 stars

~106 galaxies
~105-6 quasars

Parallaxes and proper 
motions of:
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Sources of extragalactic 
proper motion

1) Solar System moves 
relative to galaxies 
(‘secular parallax’) V�
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Sources of extragalactic 
proper motion

2) Solar System 
accelerates towards 
galactic centre (‘secular 
aberration drift’)
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2) Solar System 
accelerates towards 
galactic centre (‘secular 
aberration drift’)
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Dipolar angular structure



Sources of extragalactic 
proper motion

3) Galaxies move due to 
gravitational structure 
formation
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Conclusions
• Gaia will measure proper motions for a million 
galaxies

•A probe of the Solar System’s local motion with 
respect to the CMB and the Hubble constant

•A probe of transverse velocities due to 
gravitational collapse - a probe of dark energy

•Complicated by relativistic aberration, centroid 
errors, cosmic variance, bulk flow…

•Gaia: 2-sigma detection of local motion, 10-sigma 
detection of LSS transverse velocities
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