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Motivation: Dark Matter
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General Idea

* An isotropic extragalactic neutrino flux is preferentially attenuated at
the galactic centre from dark matter-neutrino scattering
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Sensitivities
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Motivation: Building on Past Work
High Energy Starting Events (HESE)



https://arxiv.org/pdf/1703.00451.pdf

Different Data Set: Medium Energy Starting
Events- Cascades (MESE-C)

» We will use the 7 year MESE cascade dataset
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Dark Matter Density Profiles
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New Physics Models

We look for four effective DM-neutrino interaction
processes:
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DM neutrino scattering signal
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Method: Markov Chain Monte Carlo Sampler
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Kernel Density Estimation
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Spectral Index Validation

« Emcee was used to confirm
the likelihood recovers the
expected background

IceCube Work In Progress
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Posteriors on DM Parameters

IceCube Work In Progress

« Sensitivities can be set
with the posterior
probabilities on the
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Conclusions

- Neutrino-DM scattering is motivated
by cosmology

- The neutrino flux would be
preferentially attenuated in the
direction of the galactic centre

- Sensitivities at IceCube can beat
cosmology

Next Steps

- Will explore other models
- Will determine constraints with
unblinded IceCube data
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Motivation: Particle dark matter and DM-neutrino interactions in
cosmology

DM SM

DM DM

Crossing symmetry

implies the existence of
DM SM a scattering interaction

Dark matter annihilation is
motivated by the WIMP miracle
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https://arxiv.org/abs/1401.7597
https://cds.cern.ch/record/283685/files/9506380.pdf
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Neutrino Interactions at IceCube
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Event Morphologies

Charged-current v, Neutral-current / ve Charged-current v

(simulation)

Up-going track Isolated energy “Double-bang”
deposition (cascade)
with no track

Factor of ~2 energy resolution 15% deposited energy resolution (none observed yet: T
< 1 degree angular resolution 10 degree angular resolution (above 100 TeV) decay length is 50 m/PeV)
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The IceCube Detector
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Grand Unified Neutrino Spectrum
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Spectral Index Expectation
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Astrophysical Neutrinos
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Atmospheric Neutrinos
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Spectral Index Best Fits
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Dark Matter Detection Methods
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Motivation: Dark Matter Sources

Cosmic Microwave
Background

Dwarf Galaxies Galactic Centre Large Scale Structure



Dark Matter Column Density
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DarkFate: Example
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Reconstruction Techniques
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Probability Density
Functions KDE
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Probability Density Function

PDFs: Kernel Density Estimation
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KDE Figure Of Merit

Figure of Merit
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Method 1: Forward
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Generation Weight
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Theory

b, I galactic latitude, longitude

column density: 7(b,1) = f ny (z; b,1) dz.
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DarkFate Development

Based on vFATE: Neutrino Fast Attenuation Through Earth
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The IceCube Detector
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Detector Construction
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