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disk? Also: Samuel et al.
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Overview

(Old) prediction for new dwarf galaxy from analysis of
perturbations in outer HI disk (Chakrabarti & Blitz 2009;
Chakrabarti & Blitz 2011). Inverse method.

New Gaia observations of Antlia (Torrealba et al. 2019)
Orbit distributions for Antlia satellite based on Gaia PMs

Antlias (and Sgrs) effect on the Galactic disk. HI planar
disturbances in outer disk. Distinct from warp, phase space
spiral, eftc.
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Planar disturbances in
outer HI disk

HI map of Milky Way (Levine, Blitz &
Heiles 06). What caused these structures
outside the solar circle?
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(Old) prediction for new dwarf satellite of Milky Way

/’rime of pericenter
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e Chakrabarti & Blitz (2009): ~

1:100 perturber with

pericenters (7 7-10 kpc) needed
to match disturbances in outer
HI disk. Prediction: currently
perturber is at ~ 100 kpc.
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Prediction for azimuthal location

30_llllllllllllllllIIIllllllllllllllllllllllllllllllllllllllll_ ™ 'm°u+
- -
o P
- - -
-

“ : 2 i oowars |

R T e tacloted ® |_ , ,
1of . T ] Chakrabarti & Blitz

e Rt~ |

E = Tee laitesy i

O;— 3 ‘:{ DE':O. -..’::=:E"!g’,'!!§=a’!!’. ' lcc-.-- . . (2011). .

I‘..: g e "aaa,, ottt Tidal inferactions —
—-10F S ge0," ) . .

: P eetich - 1flat phase variation
—205‘ -] o .;- :. ...0'..' -
—30'—5.........1 | PEPOPARTD] ) 4 R PP [T o U G N >

-39 -28 -10 o 10 20 % —4 PSP | (VS | SV S POy (SR

10 15 20 25 30
r {kpc)

305” T T T T T

E - 4 T T T

20F E ! i sim + |

: ; [ M doto + |]

C Songert® .

% h\ : r : 1 Phase variation for
of \ | ae | ] best -fit simulations
4 ~ ofF 0 Theee : .
o : - o, Spessonssel 1 (Chakrabarti & Blitz

: ] 2011
"2°§‘ v 3 ] SR .,'__,,,.....r‘ s P ——.] )

—30||||| ) e
-3Q =20 -10 ¢ 1Q 2Q 30 -4 S | (R | ST S | S

10 15 20 25 30



Proof of principle of method
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Proof of principle
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Proof of principle
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why look at the gas ?
M83 +UGCAR65 HI distribution ({8—point mosaic)

Coldest component responds the most

QOuter HI disks reach to several times
the optical radius — largest cross-
section for interaction
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Gas has short-term memory

Outskirts are clean



New Gaia observations of the Antlia dwarf galaxy

Stellar Density 5 CMD Proper Motions
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e similar in extent to LMC, but two orders of magnitude
fainter (M, = -8.5 mag)

e b 7 11 degrees

e D =129 +/- 6.5 (Torrealba et al. 2019)



Antlias orbit distributions from Gaia proper motions

Distribution of pericenter values
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But wait! what about Sgr?

Histogram of pericenter values for v200 = 200
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The tidal players of the Milky Way
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Our approach
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The response of the Galactic disk to Antlia
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The response of the Galactic disk to Antlia
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The response of the Galactic disk to Antlia
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Power in Fourier modes & phase variation
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Sgrs effect on Galactic disk
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Sgrs effect on Galac’rlc dISk

Purcell et al. 2011 (+Chakrabarti)
Monoceros ?

Sgrs effect on HI planar
disturbances — too low; with 1010
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Sgrs effect on Galac’rlc dISk

Purcell et al. 2011 (+Chakrabarti)
Monoceros ?
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Sgrs effect on Galactic disk
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In closing ..

e pre-Gaia prediction of dwarf galaxy parameters
— close to what is observed for Antlia. Using
orbits derived from Gaia PMs, Antlia matches
observed HI disk disturbances.

e Galaxy is a complicated place .. which features
are unique to model(s)? Is Monceros/phase
space spiral unique to the Sgr inferaction? or
IS it only produced in massive Sgr models?

e Double-blind comparison of data to a repository
of simulations?



