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Atmospheric backgrounds
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Atmospheric backgrounds
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The astrophysical flux




The astrophysical flux: starting events
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The astrophysical flux: starting events
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The astrophysical flux: starting events
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The astrophysical flux: starting events
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The astrophysical flux: starting events
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The astrophysical flux: starting events
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starting events: further developments

= Skymap (4 years) IceCube, ICRC, 2015
* no galactic plane clustering (2.5% pvalue)
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starting events: further developments

= Skymap (4 years) IceCube, ICRC, 2015
* no galactic plane clustering (2.5% pvalue)
= Lower E-Threshold ~ 5 TeV (refined veto/selection) IceCube, PRD, 2015
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starting events: further developments

= Skymap (4 years) IceCube, ICRC, 2015

* no galactic plane clustering (2.5% pvalue)
* Lower E-Threshold ~ 5 TeV (refined veto/selection) IceCube, PRD, 2015
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Starting events: further developments
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The astrophysical flux
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The astrophysical flux: throughgoing muons

= Complementary sample to starting events
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The astrophysical flux: throughgoing muons

= Complementary sample to starting events
" 6 years analyzed 560
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The astrophysical flux: throughgoing muons

= Complementary sample to starting events
" 6 years analyzed 560
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The astrophysical flux: power-law deviations?

= Complementary sample to starting events
" 6 years analyzed 560
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= 4.5+ 1.2 PeV muon (v-Energy higher!)

= Chance to be of atmospheric origin: 0.005%
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Flavour constraints: combining channels

= Global fit using starting event + throughoing muons (2year)
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What are (not) the sources?
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7 year point source search
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7 year point source search

[ceCube Preliminary 4-75°
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https://arxiv.org/abs/1609.04981
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Stacking search with Fermi-LAT blazars

4 Fermi-LAT 2LAC sources
(Ackermann et al. 2011)

® classified blazars unclassified < non-blazar

(e.g. BLLac/FSRQ) blazars

galaxies




Stacking search with Fermi-LAT blazars

4 Fermi-LAT 2LAC sources
b o (Ackermann et al. 2011)

 EGB dominated by blazars

e 2LACis 70% flux complete
(Ackermann et al. 2015)

\ Pointing to

the majority of

classified blazars unclassified < non-blazar extragal. y-rays in the
(e.g. BLLac/FSRQ) blazars galaxies universe
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Stacking search with Fermi-LAT blazars
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Stacking search with Fermi-LAT blazars

_ 2LAC Blazar Upper Limit . = = equal weighting |
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The big picture
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The big picture
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The big picture
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Summary

= Astrophysical neutrinos: evidence in 3 independent channels
e Starting events (> 5 o)

e Partially contained showers (~ 3 o)
 Throughgoing Muons (> 5 o)
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Summary

Astrophysical neutrinos: evidence in 3 independent channels
e Starting events (> 5 o)

e Partially contained showers (~ 3 o)
 Throughgoing Muons (> 5 o)

Isotropic, gal. plane clustering 2.5 % p-value
Some tension for simple power-law (~ 2-3 o)
1:0:0 flavor ratio @ sources excluded @ 3.7 o
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Summary

Astrophysical neutrinos: evidence in 3 independent channels
e Starting events (> 5 o)

e Partially contained showers (~ 3 o)

 Throughgoing Muons (> 5 o)

Isotropic, gal. plane clustering 2.5 % p-value
Some tension for simple power-law (~ 2-3 o)
1:0:0 flavor ratio @ sources excluded @ 3.7 o

Bulk emission: GRBs (< 1%)
Fermi 2nd catalog blazars (< 30% - model independent)
GeV-blazarsin general (<10% - v~Yy)

Still allowed: Radio-Galaxies, choked GRBs, Supernovae, gal. Contribution..
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Ssummary

E.M radiation + global modelling crucial for understanding!!
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Thank you!
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