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Introduction
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! e neutrino oscillation ->

e:u:t=1:1:1 at earth

Proton

Neutrino

e neutrinos can pass opaque
lceCube matter -> astronomy

Neutrino \ Muon

Air Shower

e generation mechanism of

PrRpe— , high energy gamma rays
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Neutrino Interactions in Matter

W W
u(d) u(d)
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Dy (venr) ® CrOSS section proportional to mass
-> coupling to nucleons dominates

u@  * but: Glashow resonance ( v+e ->
u(d) W) at 6x10° eV
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IceCube Detector I
since April: IC 79

lceCube Lab

e e e will be finished 2011: IC
B 86 (about 5000 DOMs)
gg:? ;?o?;glngcir:'p?epg:,l i% strings R
e e detection of Cherenkov
e N Do s : .
T mmme e SR light of charged particles
T g — rvor (41 degree)
HE i Eeter?googeacng optimized for lower energies
il 1”' Aﬂg;’:‘ﬂ{m e 1 km’detector volume
e IceTop: air shower

detector (tanks with optical
Sensors)

e zspacing 17 m e DeepCore

* X,y spacing 125 m e Energy 100 GeV ... 1 EeV




Hot water drilling

melting with 80 degree hot water
2450 mdeep holes, 60 cm @
~70 bar, ~500 I/min -

~25000 | fuel for each hole
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e 2500 m cable
e eachstring 6t
e 60 modules / string

1180 Les




DOM

Penetrator HV Divider
\ LED
Flasher
Board .
RO i « PMT with large area
Mainboard -

photo- cathode

o ..;.cl'l =4
| Mu-metal o e eqe .
gl—*—- | oid e waveform -> digitilization
T RSN S .
.. inDOM

Delay :
Board : A\ |
AN — « ATWD: 128 bins each 3.5
N - ns
My - oy e fADC: 256 bins each 25 ns

T gel

Glass Pressure Housing




Event View
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Light Propagation 1n Ice

e cascades are nearly point-

<Y

Az
like but anisotropic light
sources ?/
. : (LX)
e inhomogeneous medium
(dust layers) <

 light propagation
(scattering, absorption)
simulated with Photonics

— mean amplitude
— delay time probability




[ 1ikelithood Reconstruction

e need a probabilistic description of the measurement

PE at
L . . PMT &
point-like light propagation photo- e waveforms
; : digitization
anisotropic cathode
light source . —
Photonics cature
N e extraction
i Mv:;;i“v%‘“\m Ot ,ﬂ;:g‘:@\‘\“m t a b I e S

e Poisson process in each time interval reconstructed pulses
(waveform bin, reconstructed pulse)

(t,x,y,z,E,0,0)

(time, charge, width)

 tables allow to predict the measured charge

« 1n DOM o, pulse 1: compare charge n_ to prediction p_

Noi

L= 1] Hﬁj’, exp(—poi) || exp(—po)

hit DOMs Pulse ~ ' unhit DOMs
0 / 0]




Cascade Selection

* LineFit velocity
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normalized number of events

Some

CredoFit_z
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Current Work

e improvement of cascade reconstruction algorithm
,,Credo‘*:

— test interpolation splines

- new likelihood approaches

— new reconstructions

» cascade channel IC59 analyis — search for
electron neutrinos



Thank you!
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