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lceCube Detection Channels
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lceCube Events

Cascades: Events that occur within
the detector. Good energy resolution
100% deposited. Poor angular
resolution

Tracks: Events going through the
detector. Poor energy resolution.
Good angular resolution.
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Up-going Muon Diffuse Analysis

A diffuse analysis involves fitting a data to an expected flux for
three components.
e Conventional atmospheric neutrinos; pion and
kaon decay
 Prompt atmospheric neutrinos; charmed mesons.
e Astrophysical neutrinos
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Diffuse Analysis

Most recent published diffuse results with 6 years of IceCube
data. With over 350,000 upgoing charge current muon neutrinos
shows a astrophysical contribution in the TeV to PeV range.
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Event reconstruction: Millipede

Reconstructing the detailed light pattern in the modules to an
energy loss pattern for the muon track ¢

TG,

v k=Ac+17
bata P ‘\n‘\ Noise
Matrix

A Maximum likelihood fit is performed to reconstruct to the best
€ for data observed. 7



Energy Reconstruction with
Truncated Mean Energy

> (e5)/L

Truncated energy (TE) finds the average energy after removing
the largest losses.
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A result matrix is made with the
muon energy result as the
observable and the true muon
energy

Each column of True muon
energy is taken as a weight
vector.

0.05 0.10

ROE, )

A slice for each observable is
summed and multiplied by the weight
to give a value for that inferred muon
energy.

This method has the effect of mappjng
to the true muon energy.



Energy Reconstruction with

4 Initial muon energy Edep”“m
E E1 EO — &0

/E2:E0—60—61

Decreasing muon energy along track
N-—-1

We refer to E, as

p(€1Ey) = p(eo|Eo)p(e1|Er)..p(en|EN) observable

Probability is the product of
the probabilities of the

p(ﬂEo) — p(5O‘EO) HP(%“EO — Z&,) energy loss given muon

energy.



Edepillim Method

P(VIE)

Millipede Energy
Loss Pattern

Probabillity distribution
function P(VIE ) Is

built from simulation.

ETrue 368493, Minimum E= 380697, LLH 2.745882e+02
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Observable (log(E,))

Edepillim with True Losses Resolution
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Edepillim with Millipede Losses
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e Summary/Outlook
of ADELAIDE

 IceCube has detected a high energy astrophysical flux at
Tev to Pev.

 For diffuse flux analysis energy resolution Is very
Important for improvement

 Adelaide group Is developing a muon energy
reconstruction technique (Edepillim) that uses the energy
loss pattern to find initial energy.

 The Edepilim method has great promise as shown by
simulation studies.
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