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Elmegreen, Kim, Staveley-Smith (2001)
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® 2| cm Map of LMC

e LMC X-I| Sits Near
30 Doradus Star
Forming Region

Elmegreen, Kim, Staveley-Smith (2001)
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Mass: 10.9 +/- |.6 Solar Masses, Inclination
36.°4 +/- 1.°9 (Orosz et al. 2009)

Distance: 48.1 kpc

Absorbed 0.5—8 keV Flux = 10% Lgqqg

Orbital Period 3.909 Days, O//8 Giant
Companion

Sits 0.5° from 30 Doradus Star Forming

Region => Larger column than much of
the rest of the LMC (e.g.,, > LMC X-3)




Performed |10 Chandra-HETGS
Observations over ~ | month: 150 ksec

Study Accretion Flow Emission —
Primarily the Accretion Disk

Direct Measure of Absorption Edges
Spectroscopic Signatures of Secondary

Study Orbital Variations!?
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Fit: Absorbed, Comptonized Disks
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Fit: Absorbed, Comptonized Disks
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Fit: Absorbed, Comptonized Disks
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Emission from Secondary
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® Velocities are Inconclusive: <500 km s-!

® \Widths: =500 km s’

® No Evidence for Orbital Phase-Dependence
® This is in contrast to Cyg X-|

® Hard State: Orbital Phase-Dependence

® Soft State: No Lines (Totally lonized Wind)

® See Poster # |8 by lvica Miskovi¢ova

Sunday, July 29, 2012



Absorption Edge Structure
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Absorption Edge Structure
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Absorption Edge Structure
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Absorption vs. Orbital Phase
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Absorption vs. Orbital Phase
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Shakura-Sunyaev Disk
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Shakura-Sunyaev Disk
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An Aside on Thermodynamic
Efficiency of Radiative Processes

® Blackbody radiation is the “most
thermodynamically efficient”

4kT..
M C2

max(Tes, 7-628)

NBBOCTgByy:

® For the same average photon energy, and
same total luminosity, non-thermal requires
greater area
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An Aside on Thermodynamic
Efficiency of Radiative Processes

® Also true for atmospheric electron
scattering: “Modified Blackbody”

® “Color Correction”: Tc = fcTex, fc > |,

Area scales as fc?

® Essentially any “correction” means the area is

bigger than required for just blackbody
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LMC X-1 HETGS Spectra
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LMC X-1 HETGS Spectra
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ontrast to 4U 957+ |
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Soft State = Constant Radius
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Soft State = Constant Radius

r, cos 0 [km]
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Chandra: LMC X-|
(RXTE the same)
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Is This Because it’s VWind-Fed!?

0.03 —

Beloborodov & llliaronov (2001)




Summary

® See Emission Lines at All Orbital Phases,
Despite High, Soft Flux => Strong Wind

® See Absorption Stronger than ISM, with
Large Variability => Strong Wind

® “Disk” Has a Small, and Highly Variable,
Emitting Area => Strong Wind?
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— Extra Slides —
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Disk-Absorption Correlations
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Disk-Corona Correlations
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