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Abstract. Eta Carinae is the most massive active binary within 10,000 light-years and is fa-
mous for the largest non-terminal stellar explosion ever recorded. Observations reveal that the
supermassive (~120 M) binary, consisting of an LBV and either a WR or extreme O star,
undergoes dramatic changes every 5.54 years due to the stars’ very eccentric orbits (e & 0.9).
Many of these changes are caused by a dynamic wind-wind collision region (WWCR) between
the stars, plus expanding fossii WWCRs formed one, two, and three 5.54-year cycles ago. The
fossil WWCRs can be spatially and spectrally resolved by the Hubble Space Telescope/Space
Telescope Imaging Spectrograph (HST/STIS). Starting in June 2009, we used the HST/STIS to
spatially map Eta Carinae’s fossil WWCRs across one full orbit, following temporal changes in
several forbidden emission lines (e.g. [Fe1r1] 4659 A, [Fen] 4815 A), creating detailed data cubes
at multiple epochs. Multiple wind structures were imaged, revealing details about the binary’s
orbital motion, photoionization properties, and recent (~ 5 — 15 year) mass-loss history. These
observations allow us to test 3-D hydrodynamical and radiative-transfer models of the inter-
acting winds. Our observations and models strongly suggest that the wind and photoionization
properties of Eta Carinae’s binary have not changed substantially over the past several orbital
cycles. They also provide a baseline for following future changes in Eta Carinae, essential for
understanding the late-stage evolution of this nearby supernova progenitor. For more details,
see Gull et al. (2016) and references therein.
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