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Galactic building blocks



Galaxy formation

...is a violent story of mergers, hostile takeovers and destruction

Vintergatan simulation of Milky Way formation




Tidal forces
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Tidal forces, Hill sphere, Lagrange points. ..

Hill sphere: LXl
region around the planet
where its gravity dominates
the gravity of the central star.

Radius of the Hill sphere
(distance from the planet

to Lagrange points Ly, L3):
I'Hill = lorbit (mplanet/Mstar)1/3-

For the Earth-Sun system,
i =~ 1.5 x 108 km

= 1% of the Earth's orbit radius
= 4x the distance to the Moon.
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Tidal forces, Hill sphere, Lagrange points. ..

Replace the Sun by the Galaxy
and the planet by a star cluster |
(or a satellite galaxy):
any stars outside the Hill sphere |
of the satellite will be tidally
stripped.
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Formation of tidal tails
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Shells and streams in external galaxies

NGC 5907 NGC 474




Streams in the Milky Way

Globular cluster Palomar 5
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Streams in the Milky Way
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Structures in the space of orbits

Gaia—Enceladus
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Structures in the space of orbits

circular motion, km/s
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“Uprising

Kliment Redko,

Convergence
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Jackson Pollock,
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What do we learn from streams and tidal debris?

» use stream orbits as probes of Galactic gravitational potential

—— correct potential
too light
—— too heavy

stars in the stream travel along the same orbit,

ange

orbit depends on the Galactic potential =

can measure the mass distribution
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A brief history of the Milky Way

Gaia—Enceladus / Sausage
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