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White dwartfs are very dense

Earth White dwart
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White dwart planetary systems

Planetary remnants

>
in atmospheres 1,000 systems

“metal pollution” (published)
Planetary debris ~4( systems

discs (published)

Orbiting 2 systems

exo-minor planets (published)
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Disintegrating asteroid
Vanderburg, Johnson, Rappaport et al. (Nature, 2015)

WD 11454017 system
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WD 11454017 transits

Gansicke, Aungwerojwit, Marsh et al. (2016)
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NORMALIZED FLUX

WD 11454017 transits

Rappaport, Gary, Vanderburg et al. (2018)
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WD 11454017 transits

Izquierdo, Rodriguez-Gil, Gansicke et al. (2018)
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Rubble pile representations
Veras, Carter, Leinhardt, Gansicke (2017)

Homogeneous Homogeneous Differentiated
Hexagonal Core
Closest Random +
Packing Packing Mantle
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Differentiated: Total disruption
Veras, Carter, Leinhardt, Gansicke (2017)
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P =4.499 h




Differentiated: Total disruption
Veras, Carter, Leinhardt, Gansicke (2017)
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Differentiated: Partial disruption
Veras, Carter, Leinhardt, Gansicke (2017)
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Differentiated: Partial disruption
Veras, Carter, Leinhardt, Gansicke (2017)
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Constraining internal structure
Duvvuri, Redfield & Veras (Submitted)
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Constraining mass

Gurri, Veras & Gansicke (2017)
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Embedded asteroid

Manser, Gansicke, Eggl et al. (Science, 2019)
SDSS J1228+1040 system

Our view at 1 = 73°

asteroid

Roche

radius

—Orbital period = 123 min

—High internal strength

—Moderately eccentric orbit



Spectroscopic variations 1in Ca II

Manser, Gansicke, Eggl et al. (Science, 2019)
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White dwarft debris discs
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NASA / JPL-Caltech / J. Farihi [University of Leicester) sig098-002
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Frequency of discs
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Disc velocity map
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Formation of white dwart discs
Veras, Leinhardt, Bonsor, Gansicke (2014)

Disruption

Tracking initial
disruption of asteroid
(slowed down)

Spreading

Fixed view of orbit




Formation of white dwart discs
Veras, Leinhardt, Bonsor, Gansicke (2014)

Disruption

Tracking initial
disruption of asteroid
(slowed down)

Spreading

Fixed view of orbit
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Full-lifetime simulations

—Radial incursions of planets alone
Veras & Gansicke (2015)
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Full-lifetime simulations

—Planets and asteroids together
Mustill, Villaver, Veras et al. (2018)
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Inclination [ 7]

Periapsis Distance [AU]
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Smadar’s talk in context
—Binary-induced scattering

Stephan, Naoz et al. (2017, 2018)

(b) Kuiper Belt Analog Object
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Habitable zone for WD planets

Agol (2011)
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