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Part I: Introduction
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What do the dark matter halos of early-type
galaxies look like?



A. Sonnenfeld, UCLA

Why is DM distribution important?

● Test hierarchical growth scenario: are halos
growing the way we expect?

● Much more straightforward comparison with
numerical simulations

● Test for effects of baryonic physics: adiabatic
contraction vs. feedback

● Test for non-standard dark matter
● Predict DM annihilation signal
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Measuring dark matter

● Observationally, dark matter (in early-type
galaxies) is whatever mass does not follow the
light



A. Sonnenfeld, IPMU

Measuring dark matter
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Part II: The “Jackpot”
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The “Jackpot”

● Massive early-type
galaxy at z = 0.222
(Gavazzi et al. 2008),
V = -22.5

● Two lensed rings:
more constraints than
typical lenses

●  Deep Keck
spectroscopy

Sonnenfeld et al. 2012
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The data

Sonnenfeld et al. 2012
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The model

● Light: two tPIEMD

● Dark matter: power-law

● Osipkov-Merritt anisotropy 
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Results

Sonnenfeld et al. 2012
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Results at higher halo masses

Newman et al. 2015
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Part III: ensemble measurements
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The SLACS survey

Auger et al. 2009
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Dark and luminous matter
decomposition in “standard” lenses

Sonnenfeld et al. 2015
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Sonnenfeld et al. 2015Sonnenfeld et al. 2015

Sonnenfeld et al. 2015
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● Dark matter mass anti-correlates with stellar mass
density: at fxed stellar mass, more compact objects
live in smaller dark matter halos

● Could also be that the dark matter content in the
inner few kpcs is driving the trend (for example as a
result of feedback)
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Conclusions

● We still know little about dark matter in ETGs
● Current sample of ~80 lenses gives competitive

constraints on dark matter masses (hence halo
masses)

● Lots of potential with future surveys
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Thank you!
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Extra
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Caveats

Newman et al. 2015
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Dark matter contraction
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