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𝝂-Searches with the IceCube Detector

• IceCube detects a diffuse flux of  astrophysical neutrinos [1]

• Seven-Year Point Source Sample: Selection of  high-
resolution, through-going track events in IceCube. [2]

• No galactic sources found [3]. Next likely region: the Local 
Universe (z<0.03)

Ultra-High Energy Cosmic Rays colliding 
with Matter from the Local Universe?

The Local Universe seen by 2MRS

• Vast survey of  galaxies with redshift measurements [4]

• Unbiased in luminosity for redshift z=0.03

• Used as a proxy for matter distribution

Low-luminosity neutrino sources within 
galaxies in the Local Universe? [5]

What Could Possibly 
Create Neutrinos in the 

Local Universe?

We perform likelihood searches comparing 
hypothesis with the expected Test Statistic 

distribution of randomly scrambled neutrinos or 
neutrino clusters 

The Multiplet Search
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Testing if  sub-significant 
clusters of  neutrinos from the 

7yr-PS correlate with the 
distribution of  2MRS objects

• we calculate a limit on the 
density of  low neutrino 
luminosity sources within the 
local universe.

𝑆! : Density of  2MRS objects

𝐵! : Uniform background fluctuation

No significant signal L

The Template Search

Testing if  individual 
neutrinos from the 7yr-
PS correlate with the 
distribution of  2MRS 

objects

ln ℒ 𝑁' =&
"#$

%

ln
𝑁'
𝑁
𝑆"(𝑥" , 𝜎" , 𝐸") + 1 −

𝑁'
𝑁

ℬ"(𝛿" , 𝐸") 𝑆! : Simulated neutrinos emitted 
from 2MRS objects

𝐵! : Declination + energy 
dependent background

• we calculate a limit on the 
contribution of  UHECR 
interactions in the Local 
Universe to the IceCube flux

No significant signal L


