


Measuring the fundamental
properties of Dark Matter

e Current
understanding,
models & constraints

e Using astronomical
events to understand
fundamental
properties
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Irregular and rare clusters!!!!
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Increasing our sample: Using Bulleticity
as a measure for the cross section

e Any colliding object will exhibit a lag between the
dark matter and gas components

Dark matter Gas

e Signal Stacking
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Reconstructing dark matter peaks
with gravitational lensing

e LENSTOOL
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detect substructure?

e Typical Clusters in the sample are
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Is LENSTOOL good enough to
detect substructure?

e Typical Clusters in the sample are

with estimated Substructure

e Reconstruction requirement for Bulleticity

* Un-biased centroid estimation
* Mass estimate is not needed!

e Analytic simulations:
e Assumption of sub dominant xXray peak error
e Hubble Advance Camera field of view
e (Galaxy density : 80 galaxies / sq.arc min
o 2 Body NFW Halo configuration
e (Given Mass:Concentration relation
e Source galaxies redshift of 1
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Potential Systematics

Main Halo Reduced Chi Square: 1.22794
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How many clusters do I need to
detect a Dark Matter offset?

Sample Size (clusters)= 10.0000
Sample Size (clusters) = 20.0000
Sample Size (clusters)= 30.0000
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summary / Future Work

e Simulations show an un-biased
estimate in substructure position

e First applications to data using weak
and strong lensing
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summary / Future Work

e Simulations show an un-biased
estimate in substructure position

e First applications to data using weak
and strong lensing

e Sims : Add cosmic shear, multiple
clumps, different profiles.

e Study more clusters!



Problem with prior:
Fake xray detection

e Assumption that all xray peaks have associated
dark matter: what if it is just xray noise?

e Characteristic reconstructed mass




