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|IC79+I1C86 v UHE Search

2 events observed in the PeV energy region in IC 86 sample

Ernie Bert

GMT: 2012/1/3 9:34:01 GMT: 2012/8/8 12:23:18

2.8 0 beyond conventional background
Phys. Rev. Lett. 111, 021103 (2013)
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Follow up analysis

2 yr : May 2010 — May 2012 (662 days)

» Explicit contained search at high
energies (cut: Qwt>6000)

» 400 Mton effective fiducial mass

» Use atmospheric muon veto

» Sensitive to all flavors in region
above 60TeV

» Three times as sensitive at 1 PeV

» Estimate background from data

High Energy Starting Events (HESE)
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Follow up analysis: the IceCube signal
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A source near the Galactic Center?

Showers only T T T e e
post trial p-value=7.2% | - " " ¢

B
TS=2log(L/LO) 11,2917

E?d2*CL(GeV cm? s

ANTARES excludes single point
(E-2 spectrum) as origin of
ithin 20° off GC
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ANTARES has upper
THE ASTROPHYSICAL JOURNAL LETTERS, 786:L5 (5pp)l, 2014 May u n d S
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Results + .=
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« The ANTARES 90% C.L. upper limit excludes that a single point-like
source produces n,>5 HESE, assuming '=2.0.

¢ Asingle point-like source yielding n,>2 is excluded for '=2.3

» A clusters made of ny= 2 is excluded for > 2.3.




AGNSs close to Ernie and Bert?

QIARS

TANAMI collaboration reported observations of 6 bright blazars locally compatif* =\ Ii ‘

with the 2 first PeV IceCube events IC14 and IC20.
KrauR3, F. et al. 2014, A&A, 566, L7
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| atest update from IceCube

Atmospheric and Astrophysical Neutrinos above 1 TeV Interacting in IceCube
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| atest update from IceCube
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ANTARES Dn‘fuse Neutrlno Searches

Number of events in 1247 days per 0.36 log GeV
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Reducing the search window

Galactic

 Fermi-Bubble region . Optimized for =2.0, 3years of data zaf
Off zone = 11 events ; On zone = 16 events > +1.20 excess =
» Galactic Center region . Optimized for '=2.6-2.7 and using 5y of data.




Point-source searches

*» Antares updated muon search 2007-2012 (1340 days)

» 5516 neutrino candidates (90 % of which being better reconstructed than 1°)
» No significant excess
» Same most significant cluster with 6 additional events: p-value = 2.1% (2.3 0)

Compatible with background hypothesis
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Join ANTARES-IceCube search

ANTARES 2007-2012 and the IC40, IC59, and IC79 samples for the Southern Hemisphere

Fraction of signal events which would be detected by each sample (E™):
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Join ANTARES-IceCube search

Joint publication
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Detector technology

17 inch

gr B8 onininniani s o o N N T

. 3; 3 PMTs _  Wide angle of view
» Digital photon counting « More photocathode than 1 ANTARES storey
* Directional information e Cost reduction wrt ANTARES



15t prototype @ ANTARES

: fr" el 1 April 2013: First DOM installed on
| ANTARES instrumented line

Validates photon counting and directionality
performances

Eur. Phys. J. C (2014) 74:3056
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Conclusion

Confirmed Astrophysical Neutrino signal form IceCub e
Intriguing event cluster & Nord/South asymmetry hin ts to
Galactic component
Constraints from ANTARES for various source models:
- Point source or (small) extended source

close to Galactic center
-> Point source at bright Blazars

close to IC PeV events
Spectral indices in the range -2.0 to -2.5 tested
First combined Point source Analysis from 6 years A NTARES & 3
years IceCube

FUTURE
Cascade events to search for correlations with IceC ube
Large extended Source models




