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HOW CLUMPY/SMOOTH IS THE MASS DISTRIBUTION IN GALACTIC HALOES ?

Image credit: Lovell et al. (2014)
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Gravitational imaging of galactic substructure
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Sub-halo mass function
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Observed surface-brightness anomalies
GRF potential perturbations & mock power spectra
Statistical comparison

!

Upper-limit constraints on

sub-galactic mass structure

(1-10 kpc scales)
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SDSS J0252+0039
HST/WFC3/F390W MASK
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Data Model Image Residual

SMOOTH LENS MODEL:
POWER-LAW ELLIPTICAL MASS DISTRIBUTION

« Einstein radius
e center of mass
* position angle

0.05

« axisratio
o » mass-density slope
« external shear strength & position angle

Adaptive, grid-based, Bayesian lens modeling technique by Vegetti & Koopmans (2009)
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Step 4: Surface-brightness anomalies
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GRF potential perturbations
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Mock perturbed lens systems

V2 SUGRE(X) = 2 X SKGRE(X) ~Psy (k) = 47T4k4P6¢(k)
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Template of mock power spectra
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Template of mock power spectra
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Template of mock power spectra
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Comparison with data
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hypothesis : Py, (k) oc 03, X k=P

Bayer et al. (submitted to MNRAS)
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Constraints from the Double Ring system
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Summary

Novel approach to modelling small-scale structure in galactic haloes
Gaussian random fields density fluctuations

Power spectrum of surface-brightness anomalies

First constraints on sub-galactic mass power spectrum (1-10 kpc)

Future work

Larger sample
Machine-learning approach

Comparison to hydrodynamical simulations
- alternative dark matter models
- various galaxy formation scenarios

Bayer et al. (submitted to MNRAS)



