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M odels of the Clouds’ orbits
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Previous work on the SMC PM

% * ## ! 33
— 9 3al: ; <= 3 ( g9 363 ; 6? 3
%@a !'" 0 + & ! 3? 4;
— 9 ;M ;@ S ( g9 ;,BA ;@ 3
% C 64,,;: &I " & : =0
— 9 ;B ;@ 3 ( 49 3A ;@ <
% D! " P I !
— £ F9 ;A3 ;&A 3 ( E4ZF9 3B< ;6B 3
- | 1o I | "
_ G | | | | |



Sampling and Observation
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Analysis
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PM results for the SM C
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[courses Tefers to the number of real sources (detected in at least half of the images), Nyqqe refers to the number or
15, that were detected in every image in every epoch, and N4 refers to the number of sources that were used in
the final linear transformations after the PM and ¢PM cuts. Cols. (5)—(8) contain the PM estimates and their errors for each field. The last
column notes whether the particular field was used in our final estimate of the center-of-mass motion of the SMC (eq. [1]).
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PM results for the SM C (cont’d)
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3D space motion of the SM C
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Parameter MC SMC

Line-of-sight velocity (km s ') 262.1 £ 3¢ 146 = 0.6
Proper motions (W, N') (mas yr ) 2.03 £ 0.08, 044 £ 1.16 = 0.18, —1.17 £ 0.18
Distance moduli 8.50 = 0. 18.95 = 0.1

Current positions (c, &) (deg) 81.9 £ 0.3, —699 £ 0.3 32+£03, -725+£03

(alactic coordinates (I, b) 280.5, —32.5 3028, —44.6
Current positions (X, ¥, £) (kpc) .3, —36.9, —43.3
Space velocities (vy, vy vz) (km s ') 86 + 12, =268 + 11, 252 + 16 N7+ 48, 247 £ 42, 149 £ 37

Galactocentric radial velocities (km s ) 80 + 4 23

Galactocentric tangential velocities (km s ) 367 £ 18 301 £ 52




Orbits of the Clouds around the MW
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Fiducial model
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Fiducial model
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Search for Bound Orbits
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Mn.1MC (mas/yr)
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Fig. 11.—Past duration of the bound state of the Magellanic Clouds, shown
in the (g, py)-plane. The top panel shows the 10,000 mitial proper motions
drawn at random from the error ellipse of the LMC, and the bottom panel shows
the corresponding proper motions drawn from the error ellipse of the SMC. The
duration of the bound state is represented by different colors: black for <1 Gyr,
green for between | and 5 Gyr, and red for =5 Gyr.






Interpretation of Orbit Calculations
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The “Recent Coupling” M odel
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The “Recent Coupling” Model
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Summary
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