» We perform the first 3D hydrodynamic (HD) simulations of line driven Relative Standard Deviation
disc winds.

» We find that non-axisymmetric density features, so called clumps, form
primarily at the base of the wind. These clumps are
> a factor of 3 more/less dense than the background Maximum Deviation
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> have velocity dispersion much greater than the sound speed
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» Line driving is a possible mechanism for launching outflows from massive
stars, cataclysmic variables (CVs), X-ray binaries (XRBs) and active
galactic nuclei (AGN).

» Observations suggest these outflows are clumpy, necessitating 3D Characterize size using width
simulations. of density auto-correlation
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» Time-averaged streamlines
most stationary in fast stream.
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» Force multiplier is

> the effective number
of optically thick lines
> a function of optical

» Emission spectra ~ p?
depth parameter t P P

» Absorption spectra ~ p
» Line broadening due to velocity dispersion

. ModelA 5 » Can clumps grow further via thermal instability?
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» Can self-shielding enhance/suppress the wind by changing ionization

{ Wind Fast Stream state of gas’
» Are outflows sensitive to the driving spectral energy distribution?
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Underdensities

> Global properties determined by total system luminosity This work was supported by NASA under ATP grant NNX14AK44G.

> Higher luminosity — larger mass flux The authors also acknowledge useful discussions with Zhaohuan Zhu
> Higher luminosity — faster velocity and Tim Waters.

» Geometry of outflow determined by relative stellar & disc luminosity
> Higher stellar luminosity — radial flow

> Higher disc luminosity — vertical flow
» Non-axisymmetries primarily at the base of the wind Email: sdyda@physics.unlv.edu
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