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Dark matter substructure

y [arcsec]

X [arcsec]

y [arcsec]

=2

DSU 2022

-1

0
X [arcsec]

1

0.020
0.015
0.010
0.005
0.000

I
o
o
S
a1

—0.010
—0.015
—0.020

convergence



Dark matter substructure
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Subhalo

Strong Lensing to probe substructure
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Detection methods
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Research questions:

* Does the source galaxy’s morphology impact
machine learning?

* If so, what constraints can we put on the source?
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Method: simple source
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CNN accuracy using simple source
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Method: Clumpy source
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CNN accuracy using clumpy sources
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Constraints on source morphology
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Clump concentration
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Next steps

* Does source morphology influence the CNN differently for
full CDM and WDM substructures?

* Could JWST’s improved resolution and lookback time offer
advantages for substructure detection.
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Massimo Pascale et al 2022 ApJL 938 L6
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* Early results indicate that more complex sources impair the CNN’s
sensitivity to lower mass subhalos.

 substructure is easier for CNN to detect when source is concentrated.

* CNN performance is invariant to clump distribution.

* Highly concentrated sources are commonly seen in JWST images
which could be ideal for CNN performance as well as higher
resolution.
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