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A main science objective of the Rubin Observatory is to understand the Milky Way structure and formation through its
vast datasets of resolved stellar populations. A key component of this iIs to understand the structure and dynamics of the
Milky Way satellites. We demonstrate this opportunity space by attempting a precise structural analysis of the LMC’s Bar
using resolved stellar populations in Gaia DR3. We compare our measurements with numerical simulations and derive
Insights into the LMC-SMC interaction history.

ot

1) The LMC's Strange Bar

 The LMC's Bar has properties typically not seen
In galactic bars. It Is offset from the disk center
(Fig 1), 1s tilted out of the disk plane and Is not
evident in gas.

« SMC's Interactions with the LMC might be
responsible.

£.° 2) Why Measure the LMC's Bar ?

. Precise measurements of the LMC's bar is
Important for understanding the origin of its
strange properties, placing the LMC in the
context with other barred spiral galaxies, and
understanding the role of bars in the evolution of
N ¢ small galaxies.
Fig 1: The LMC's bar in optical [1]

3) Stellar Crowding is a Major Challenge

» Gala DR3 offers a golden opportunity to study the LMC's bar in detail through its vast astrometric and kinematics datasets.
* We use red clump stars, since they are a good tracer of the LMC's bar and enable comparisons with N-body simulations.
* However, In the era of big datasets like Gala, stellar crowding is a major challenge in the inference of galaxy structure (Fig 2).

4) A Novel Solution to Crowding Induced Incompleteness Using the Gaia BP-RP Color Excess
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Fig 2: The LMC disk in Gaia DR3 Fig 3: Spread in Gaia BP-RP color Fig 4. A completeness map for the Fig 5. Completeness corrected LMC

red clump. Central region is very excess probes crowding and can be LMC disk derived from the spread disk. The central features like the bar
crowded and incomplete. used to correct incompleteness. in color excess. become prominent.
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Fig 6. The Bar Radius - Bar Strength scaling relation. c g . : i :
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