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Outline

» [he IceCube Detector

® Current Status
» Air Shower Reconstruction

® Core & angular resolution
¢ | ateral distribution function
® Energy conversion
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The IceCube Detector

om-— > [ceTop:
® 80 Stations with 2 Tanks.

® 2 DPOMs (HG and LG) per
lce-Cherenkov-Tank.

A
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® Tank spacing: 10 m

-----

50 ® Station spacing: 125 m

» |[nlce:

e ® 80 Strings with 60/DONS.
FE ° Depth: 1450 — 2450 m
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Current Status (2007)

Surface map of lceCube 2007 {as built)

» 22 Inlce Strings
> 26 IceTop Stations

Data taking with new.
detector components
started this moenth!

13 new lceCube strings
9 lceCube strings

26 lceTop Atanks

26 lceTop B tanks
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lceTop Station

flegze |
Control
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lce-Cherenkoyv Tanks

Cable Penetrator Assembly
PMT High Voltage Base Board

High Voltage Generator &
Digital Control Assembly

Flasher Board

Mu-Metal Magnetic f ﬂ | E B Main Board
I I.. e

Shield Cage

Delay Board
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Array Charge Spectrum

selected HG pulses

elected LG pulses
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Tank Calibration

1 All events

Bl Vertical muons ¢ W : : ;
(tagged with muon telescope) » Vertical muons as “calibration light

source” for tanks.

Full Spectrum
Muon Peak

+ » Measurement of the tank charge
spectra with special calibration
runs.

» Determination of Full Spectrum
Muon| Peak.

number of events

> 1 'erticall =guivalent ' uon (VEM)
corresponds, te)~ 95%, of fiull
SPECHUMI PEak CHargE.

100 200 300
Charge (PE)
CRC ontribution of . Demiror

g

L- " ot - - i e = e T prer e eSS
Tilo Waldenmaier RICAP Conference Rome




Alr Shower Reconstruction

IceTop Event Browser - filtered_Run00107974.reco.i3

| Event 8612258 | \
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Lateral Distribution | Time Residuals

Signal amplitude [VEM]
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—Data source
 DOM Launches{® Waveforms

Event Info

Run ID: 107974
Event ID: 8612258
UTC Date: Fri Jun 1 09:32:06 2007

Reconstruction: EnergyShower

Fit status: OK

v2Indf : 0.82

Shower Core: (466.15 +5.83, 77.97 £ 2.99) m
Zenith Angle: 15.59 + nan deg

Azimuth Angle: 213.01 £ nan deg

Energy: (1.65 £ nan) = 10" oV

Raw data: | IceTopRawData

| 4|55 87

x| wavetorms: | ITwPWavefarms

=l v m] T Dump frame cantents

x| Pulses:| TopEvent_0
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Angular & Core Resolution

Sub-Array Analysis

Dividing array into two
nearly. JFJHFJFJ(" I SUD-
arrays or tanks A and B

Comparision of Indivi-
duall reconstructions.




Angular & Core Resolution
Sub-Array Analysis

Difference of core positions Difference of core positions

Measured and true a's:

_‘/ 2 25
BT 0-A+0-B_\/§.0-A,B

I |

O-trueN \/E 2 o-measured

Mean: 1.96 m Mean: 1.51 m
Sigma: 32.83 m Sigma: 35.67 m

Resolutions of 16-station-
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Ax Il i diffiay for NStations > 3!

» Core; ~ 17 m

ar bin

Mean: 0.12 deg
Sigma: 1.72 deg

Mean: 0.16 deg
Sigma: 4.06 deg
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|_ateral Distribution

DLP-EFunction Signal fluctuations

o electron density

— NKG-Fit
«  VEM per tank

— DLP-Fit

°  tank-to-tank sim.
B tank-to-tank data
A ring-like sim.
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Energy Estimation

CORSIKA Simulation:
4 » Signal (S.q0) at R,=100 m is

1 EeV

100 PeV measure for the primary energy.

4 30 PeV
| 7ok » CORSIKA simulations for

| eV different primary. energies E,

300 TeV

o T [ sliced 2D fit and zenith angles 6.

Coenversion fermula:

»

log (E,)=py+ p,sec(0)

—V p2—|—p3sec(9)—p4log(5100)
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Raw Energy Spectrum

dI/dlg(E) / (m s sl

— 0°<6<30°
— 30°<0<40°
— expectation

N
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lo glO(E/PeV)

ICRC contribution of S. Klepser
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Single Station — Inlce Coincidences

Detector timing: Direction reconstruction:

56 hd’ mrmelc.'
.
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Relative speed [v/c]

10 15
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Incidences

lceTop — Inlce Co

Event 6826162
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lceTop — Inlce Coincidences

How to study composition with IlceCube

Example plot from SPASE/AMANDA Reconstruction parameters:

» |ceTop: S100

Average signal at 100 m
perp. distance to shower
Core.

Inlce: K50
Average muon bundle light
yield at 50 m perp. distance
10 ShOWEr axis, at certain
slant depth.

[ o¥]

Simulation
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Summary & Outlook

» |[ceTop reconstruction works and improves steadily.

» Energy Spectrum stilllneeds to be corrected for
acceptance and detector response.

» Single station — Inlce coincidences for detector and
reconstruction checks.

..-.> IceTop —LIn-Ice__ comadences aIIow a study o) the
~ cosmic -“'*"r"orrrr)wr on. i



