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ABSTRACT

The IceCube Neutrino Observatory, a cubic kilometer telescope located in the Antarctic ice, offers unique opportunities to study high-energy neutrino emission from
galactic and extragalactic sources. The Galactic plane is the brightest source of gamma rays in the sky, and it is believed to be also one of the brightest sources of
very energetic neutrinos. In 2013 the first observation of an astrophysical high-energy neutrino flux was announced by the IceCube collaboration and, although no clear
sources have been found so far, it is reasonable to investigate whether a Galactic component might be contributing to the observed flux. As indicated by the HESS

gamma-ray survey and by Milagro as well, many of the sources populating the Galactic plane are in fact extended sources. The sensitivity and discovery potential of

lceCube for neutrinos coming from extended regions using 6 years of data will be presented.
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THE IcECUBE DETECTOR METHOD

This analysis uses an unbinned maximum likelihood test [4], that calculates the

o |ceCube is the.largest neutrino detector significance of an excess of neutrinos above the background for a given direction.
on Earth. It is locgted 1.5 km belovv For a data sample of N total events, the p.d.f. of the i"" event with reconstructed
the glacier surface in the deep ice of energy £; and angular distance to the source |X; — X;| is given by:
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cecube aray  CONtaining 60 Digital Optical Mod-
ules (DOMs) with a PMT to measure
Cherenkov radiation of high energy lep-
tons propagating through the ice.

where S; and B; are the signal and background p.d.f. respectively, and ng is
the number of signal events. The signal p.d.i used is given by:

g0 S; = si(|Xi — Xs|, 01, 0src)€i(Ei, 01, )
/Deepcore e Neutrinos have neutral charge = travel s; s the space contribution and depends on the angular uncertainty oy, the
i o straight from the source to Earth. angular difference between the reconstructed direction of the event and the source
Aﬂ”“m Neutr W iateract Ly = position and the extension of the source. The spatial probability distribution
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CULTHIDS Oy Hteratt  Weakty function is still assumed to be a 2-D Gaussian but, contrary to the reqular point
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travel large distances without being

hindered by matter source analysts, the width is determined buy:
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e Astrophysical neutrinos are tracers of S: = S — exp ( lz 52 )
hadronic interactions = help to clarily 27(07 + 0%,) 2(07 + %)
cosmic ray acceleration processes. The energy €; and background B; p.d. remain the same as for the reqgular
point source method described in Ref. |5]
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SCIENTIFIC MOTIVATION SENSITIVITY AND DiIScOVERY POTENTIAL
The y-ray astronomy provides a strong motivation to look for extended sources: 109
o the HESS survey of the inner part of the Galactic Plane has revealed a B
number of bright extended y-ray sources |1]; g0 e -
e the same sources are seen by the Fermi-LAT survey of the Galactic Plane e
above 100 GeV |2] > o
IG—) 10 %
e it s possible that these are locations of recent injections of £ > 1 TeV <
- - =
cosmic rays in the Galaxy [2] S 10
U
[t the observed y-rays are produced by CR interactions, a very-high-energy L3
neutrino flux should be associated as well. It detected, this would represent an ~1.0 0 si?{(?s) 0-> L0
unambiguous proof of the hadronic nature of the sources.
et | | | | | Sensitivity for an E=2 neutrino flux from an extended source considering various
| | | f 5:+§16° | Assuming the presence of extended extensions from one to five degrees, using the correct extension in the likelihood.
| sources and modelling the signal in- The silver band represent the 6 years sensitivity interval from 1° to 5° source
| jection accordingly to its extension, extension, whereas the black solid and dotted lines represent the sensitivity for
e | this plot shows the comparison be- 1% and 5° for 4 years of data.
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