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lceCube: is the largest neutrino telescope in the warld and itis based-at the South Pole. It is-optimized for the detection of neutrinos
of different flavors with energies in the rage between 10 GeV up to the PeV, or even EeV scale.

DeepCore: a dedicated set of strings has been deployed in the center-bottom part of the detector obtaining a nested array for low
energy neutrinos in the region 10 GeV up to circa 200 GeV.
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PINGU: a further extension of lceCube for the energy region between few GeV to 50 GeV is here motivated. The primary physics
goal of PINGU is the study of the neutrino mass hierarchy. For this challenging goal, an improvement in energy resolution and a
reduction of systematic uncertainties are mandatory. The roadmap to precise atmosphericgheutrino studies with PINGU is discussed
here

Principle science goal: mieasurement of the neutrino mass hierarchy asymmetry.
PINGU can exploit parametric il@sonances of earth-crassing atmospheric neutrinos to gain enhanced sensitivity to the
hierarchy. Here the Normal - Mhverted hierarchy asymmetry as defined in [E. Kh. Akhmedov, S. Razzaque, A. Y.

Smirnov in preparation]
[New(IH) = News(NH))/ VNewy (NH) [10 Mt yr]

From IceCube to DeepCore

The lceCube Neutrino Observatory includes a compact inner array in the deepest
ice, called DeepCore. DeepCore provides access to low-energy neutrinos with' a
§ sizable surrounding cosmic ray muon veto.
¢ Principle science goals: dark matter indirect searches, atmospheric neutrino
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PINGU: Geometry and Effective volume
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Systematic uncertainties affects the precision of the measurement performed by lceCube and
DeepCore. We distinguish between theoretical and experimental systematic uncertainties. %
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Various of these systematic effects are strongly correlated among different energy regions. 7'
Hence, their direct effect on final measurements can be mitigated via analysis.
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