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LSST Strea ns goa ‘S Majewski et al. (2003)

Southern Arc
lvezic et al., arXiv:0805.2366v]
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e What is the detailed structure and accretion his-
tory of the Milky Way?

e Mapping the metallicity, kinematics and spatial
profile of the Sgr dwarf tidal stream (e.g., Ibata

et al. 2001; Majewski et al. 2003; Law, Johnston ﬁ-} /
& Majewski 2005).
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e The faintest ever search for halo streams, and
cgalaxy satellites and intergalactic stars over much
of the Local Group (e.g., Grillmair 2006ab; Ibata

et al. 2007; Walsh, Jerjen & Willman 2007; Be-
lokurov et al. 2007a).
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[ SST streams goals

lvezic et al., arXiv: 0805 2366v1

e What is the detalled structure and accretion his-
tory of the Milky Way?

e Mapping the metallicity, kinematics and spatial
profile of the Sgr dwarf tidal stream (e.g., Ibata

et al. 2001; Majewski et al. 2003; Law, Johnston
& Majewski 2005).

e The faintest ever search for halo streams, and
cgalaxy satellites and intergalactic stars over much
of the Local Group (e.g., Grillmair 2006ab; Ibata
et al. 2007; Walsh, Jerjen & Willman 2007; Be-
lokurov et al. 2007a).

these broader data sets. Moreover, by providing a cen-
sus of faint satellites and stellar streams in the halo, this
map will offer a unique means to constrain the particle
nature of dark matter because candidate supersymmet-
ric particle dark matter models predict different mass
clustering on small scales, with a corresponding range of
mass profiles in low-mass systems.

Majewski et al. (2003)
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LSST Strea ns goa‘s Majewski et al. (2003)
lvezic et al, arXiv:0805.2366V1

» Southern Arc
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e What is the detailed structure and accretion his- | ~Sgr Core
tory of the Milky Way? =
NRRREY - TTR.. f Northern
e Mapping the metallicity, kinematics and spatial | Fluff
profile of the Sgr dwarf tidal stream (e.g., Ibata |
et al. 2001; Majewski et al. 2003; Law, Johnston
& Majewski 2005). r
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e The faintest ever search for halo streams, and | il L 3
galaxy satellites and intergalactic stars over much
of the Local Group (e.g., Grillmair 2006ab; Ibata
et al. 2007; Walsh, Jerjen & Willman 2007; Be-
lokurov et al. 2007a).
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these broader data sets. Moreover, by providing a cen- ‘ \ Northern

sus of faint satellites and stellar streams in the halo, this Arm
map will offer a unique means to constrain the particle [EWErAle parXivi:lglo. 2366v5 [May 23 2018)

nature of dark matter because candidate supersymmet- the subtle perturbations of stellar streams in the Milky

ric particle dark matter models predict different mass
clustering on small scales, with a corresponding range of Way halo by dark matter substructure (Belokurov &

mass profiles in low-mass systems.

Koposov 2016), and massive compact halo object mi-
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Streams

Total number: 87
Typical mass: 9x103 M
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Stream discoveries so far

Globular clusters can form at low
masses and low metallicities

S Star in Sylgr stream
0 Metal-poor star in UMi dSph
+1.01-| o Metal-poor star in UFD
X Metal-poor GC
Metal-poor star in halo




Stream discoveries so far

Globular clusters can form at low The dark matter halo masses of the
masses and low metallicities Milky Way and the LMC

S Star in Sylgr stream
0 Metal-poor star in UMi dSph
© Metal-poor star in UFD
X Metal-poor GC
Metal-poor star in halo
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Stream discoveries so far

Globular clusters can form at low The dark matter halo masses of the ~ Streams' structure indicates they
masses and low metallicities Milky Way and the LMC have been dynamically perturbed

¢ Star in Sylgr stream
0 Metal-poor star in UMi dSph
© Metal-poor star in UFD
X Metal-poor GC
Metal-poor star in halo
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Stream discoveries so far

Globular clusters can form at low The dark matter halo masses of the
masses and low metallicities Milky Way and the LMC

¢ Star in Sylgr stream
0 Metal-poor star in UMi dSph
+1.0F| o Metal-poor star in UFD
X Metal-poor GC
Metal-poor star in halo

---Spline fit
PM direction

OC (Erkal et al. 2019)

Sagittarius (Vasiliev et al. 2021)

This Work - Shipp et al. (2021)
ATLAS
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What is the complete census of What is the 3D distribution of dark
the Milky Way progenitors? matter in the Milky Way?

Streams' structure indicates they
have been dynamically perturbed
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Are there dark-matter-only
subhalos?






How many streams does the Milky Way have?

Dwarf galaxy progenitors
(self-consistent in FIRE simulations)
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Shipp et al. (2023)

-5 undetected, > 5-10° M,

see also: Dropulic talk this afternoon



How many streams does the Milky Way have?

Shipp et al. (2023)

Dwarf galaxy progenitors
(self-consistent in FIRE simulations)

Mass|—
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-5 undetected, > 5-10° M,

see also: Dropulic talk this afternoon

Pearson et al., arXiv:2405.15851

Globular cluster progenitors
(empirical on top of TNG-50 simulation)

NETanESEESE ST EEEEEERE

1) Trigger cluster formation on high mass-accretion rate
2) Draw cluster masses (>1074 Msun) + assign particles

3) Estimate mass-loss rate from local tidal tensor

see also: Chen & Gnedin (2022, 2023), Chen poster
in progress: Panithanpaisal (FIRE), Aganze (KIPAC)



Milky Way may host thousands of dissolved globular clusters

Radial distribution of dissolved clusters

All debris (8994)

100

Number

10

0.1 1 10 100



Milky Way may host thousands of dissolved globular clusters

Radial distribution of dissolved clusters [dentifying coherent stellar streams
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Milky Way may host thousands of dissolved globular clusters

Radial distribution of dissolved clusters [dentifying coherent stellar streams
All debris (8994) 1.0
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SST is poised to reveal the entire web of streams
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SST is poised to reveal the entire web of streams
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SST is poised to reveal the entire web of streams

027 (-LSST) | °Y
More realistic

observability:
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deep u band —
30 E_ see Xue poster
§ Ca H&K —
/ £ SkyMapper,

pd 2= Pristine, Chiti

add LSST mock

- 10 Milky Way — hack

day project?



How well could undetected streams probe dark-matter subhalos?

Alex Drlica-Wagner, intentionally controversional at KITP: "We already know of all the streams we'll care about’
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How well could undetected streams probe dark-matter subhalos?

Alex Drlica-Wagner, intentionally controversional at KITP: "We already know of all the streams we'll care about’
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How well could undetected streams probe dark-matter subhalos?

Alex Drlica-Wagner, intentionally controversional at KITP: "We already know of all the streams we'll care about’
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How well could undetected streams probe dark-matter subhalos?

Alex Drlica-Wagner, intentionally controversional at KITP: "We already know of all the streams we'll care about’
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How well could undetected streams probe dark-matter subhalos?

Alex Drlica-Wagner, intentionally controversional at KITP: "We already know of all the streams we'll care about’
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How well could undetected streams probe dark-matter subhalos?

Alex Drlica-Wagner, intentionally controversional at KITP: "We already know of all the streams we'll care about.

16 .
Number of stars
O o 100 Q 1000 onoo
0.5 o Observed
O
] o300S see Cohen poster
~ 00
_
-0.5
Sagittarius Large Magellanic Cloud
-1.0

15 20 30 40 50 60 70 80 90 100
Rapo Lkpc]



- - o - .
- . .
. . i - . &
v X . .
. 2 . -
- o ” x . A -
- = = -
P Bl % -
A B
. . - z -
- . . - « ®
= -~ .
B 5 -
. 5 4
“ ? .

. " .




High-resolution spectroscopy is needed, but hard to obtain

velocity precision (m s'l)

100 F-

1000 |-

10 F

[ Gaia-RVS

WEAVE-LR

10

12 14 16 18 20
G magnitude

22



High-resolution spectroscopy is needed, but hard to obtain

Via

100 F- =

Gaia-RVS WEAVE-LR

velocity precision (m s)

1000 [
High resolu

Jual hemis

10 12 14 16 18 20 22
G magnitude

The Via project

10 [- = via-project.

org

Carnegie | CfA | Stanford

Pls: Bonaca & Conroy
Instrument Pl: Fabricant

Stanford Science Lead: Wechsler

Robotic fibers: 600

Field-of-view: 1 deg

fion: R-15,000

ohere: MMT & Magellan

Survey: 50 nights / year / telescope

Targets: streams, dwarfs, halo stars



Spectral modeling and stellar parameter recovery in Via

Full spectrum: 5,000 A - 6,000 A
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Exposure time calculator courtesy of Vedant Chandra



Spectral modeling and stellar parameter recovery in Via

Full spectrum: 5,000 A - 6,000 A
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Science complementary to LSST enabled by Via

Impacts of low-mass subhalos on streams
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see also next talk, Nibauer



Science complementary to LSST enabled by Via
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Impacts of low-mass subhalos on streams
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see also next talk, Nibauer
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Via timeline

First Via
conversation LSSTDR!  Via first light!

2023 2024 2025 2026 2027




Via timeline

First Via
conversation LSSTDR!  Via first light!
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