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Dark Energy Survey (DES) Collaboration

~400 collaborators, ~70% students and postdocs




Dark Energy Survey Science Goals

Dark Energy
Accelerated Expansion
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Blanco Telescope




Dark Energy Camera (DECam)




Dark Energy Survey
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End of Observations Jan 2019

¥ DES observations consisted
| of ~555 nights over nearly 6
~ years

Final observations were
taken on January 9, 2019
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Supernova Cosmology Results

Combining with Planck16

Slide credit: Dan Scolnic
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Combined Cosmology
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independently rule out a no dark — DES (3x2pt+SNe+Phot. BAO)
energy universe. —pgl| == DESSNe
- = DES + Low-z SNe
DES: SN + 3x2pt + Phot. BAO _0.4[1—— EXT (CMB+SNe+Spec. BAO) |1*
_ +0.09
w = _0.80_011 —06l
3
-0.8}
DES-SN + Planck16 ~1.0
w = —0.911 + 0.087 Ll
0.20 0.25 0.30 035 040
Q

Slide credit: Dan Scolnic DES Collaboration https://arxiv.org/abs/1811.02375




Stellar Streams



tellar Streams




Stellar streams can tell us about galaxy formation and dark matter

> ANATOMY OF THE MILKY WAY @esa

—— Globular clusters
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www.esa.int European Space Agency



Stellar streams can tell us about galaxy formation and

NASA/ESA
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Discovered 11 new stellar streams in DES
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Shipp+2018 https://arxiv.org/abs/1801.03097




Velocity measurements are needed to model stellar streams
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Proper Motions - Gaia Satellite

GAIA'S REACH

The Gaia spacecraft will use parallax and ultra-precise
position measurements to obtain the distances and ‘proper’
(sideways) motions of stars throughout much of the Milky
Way, seen here edge-on. Data from Gaia will shed light on the
Galaxy’s history, structure and dynamics.

%+ Gaia will measure
proper motions
accurate to 1 kilometre
per second for stars up
to 20,000 parsecs away

'
[
'
[
[
'
'
'
'
'
'
'
'
'
.
'
'

'

'

'

'

i

'
'
'

Previous missions could measure
stellar distances with an accuracy of
10% only up to 100 parsecs*
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,"_Gaia's limit for measuring
distances with an accuracy of
10% will be 10,000 parsecs
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*1 parsec = 3.26 light years




Radial Velocities - Southern Stellar Stream Spectroscopic Survey (S5)
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Summary

There are lots of exciting science result from the Dark Energy Survey, and
more to come!

Stellar streams are powerful tools for studying our Galaxy, especially when
combining observations from the Dark Energy Survey, Gaia, and S°.




