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COSMIC rays

e measure all particle cosmic ray spectrum in
the knee region and above

® measure cosmic ray mass composition in
the knee region and above

¢ mass composition not known and model-
dependent (KASCADE)

e extension to lower energy with small
showers

¢ |arge scale anisotropy of arrival direction of
cosmic rays
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cosmic rays : all-particle spectrum (lcelop-26

S125 = 58.83+2.53
Age = 1.03+0.06
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cosmic rays : mass composition (lceCube & IceTop)

3/5

* correlation between shower energy and muon bundle energy

e coincident event provide good directional reconstruction : ~ 0.5°

Reconstructed slant depth behavior

Comparison of Simulation and Data
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cosmic rays : heliospheric physics

® energy spectrum of particles from solar flares
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cosmic rays : large scale anisotropy (lceCulbe-22)
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® measure muon bundles induced by cosmic rays : Ecr = 5 TeV

e arrival direction of CR affected by local interstellar magnetic field structure
12.6 TeV 221 ndf 24.18/19
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events per bin [Hz]

atmospheric horizontal p bundles (lceCube-22)

IceCube-22 Data vs. Monte Carlo Simulation Data

slant depth
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atmospheric vy (lceCube-22)

quality parameter unfolded neutrino spectrum
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atmospheric Ve (lIceCube-22)
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atmospheric v : oscillations (lceCube-22)

e extend atmospheric neutrino measurement below 100 GeV

¢ v, disappearance for vertical up-going muons (Deep Core)

L/E, (km/GeV) Neu'tri no Effec,tive Area ,(9 <15.0° ) — Tracklength vs. Muon Neutrino Energy at flnal selection cut Ievel

1 0-3 ~@-- Filter Level @@ . O 0 35F Muon Neutrino Energy E, <50 GeV
—=— Final Cut Level e T ] Muon Neutrino Energy E,_[50,100] GeV
1 0.4 03F . Muon Neutrino Energy E\,u >100 GeV |

0.7 f

0.6 “ S Verﬁcal Muon Neutrino Survival Probabllity ' o 10-5
0.5 i v,, Survival Probablility

04 F1 Am =2.4x10° eV? : . 10’6 @ - 3 )
v/ . se=10 ] 015fF ¢
021 I R ] 0.1}
0.1 1 5 : 10°® o
0 - 4 '

025

02f

Effective Area (nf)

5
T:.
=
o
o
e
o
2
=
A

60 80 100 120 140 160 180 200 10-9 . . . . L
Muon Neutrino Energy E (GeV) (L=12715km) 3 35

8 9 10 11 12 13 14 15 16 17
log1 O(Ev/GeV) Track length (#DOMs)

Expected IceCube 40-string Sensitivity (no background) A v2

—~ 0.01F
Cut Level - 8 Track length (#DOMs) (L=12.85 days) ©
T ' " ' " " ' " 5 ¥ 0.009

v7777”” Atm.Nugen (no-osc)  2.13 _ J ,
Atm. Nugen (osc) 168 | T 0.008 f
—®— Data 1 _ <« 0.007 F

0.006
. 0.005 |
| 0.004 |
lceCube-22

C ) 0.003 |
27 ‘ 0.002

"’rf:,,f;:‘i‘(,,l:"‘:;{:f AH’:: L 4
LR e 0.001
Track length (#DOMs) 0

10 12 14 16 18 20 22

0 01 02 03 04 05 06 0.7 08 09 1
sin®20,,




atmospheric v, : VLI & decoherence (lceCube-40)
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diffuse v, (lceCube-22)

e search for high energy extraterrestrial neutrinos

e understanding detector systematics for bright events (i.e. high energy)
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diffuse vy, : (lceCube-40)

e event selection capability increases with detector size

¢ understand systematics in signal region : different energy estimators
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—HE v : lceCube-22

e unknown cosmic ray composition above 107 GeV
e physics input for extrapolated background estimation

e energy calibration with in-situ devices
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cosmic rays : small showers (lceTop-206)
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IceTop Counting [Hz]
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Relative Muon Rate and T vs Days
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spectral index correction

diffuse v (lceCube-22

e search for high energy extraterrestrial neutrinos

no signal

.
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—HE v : AMANDA
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— Vv lceCube-22

Preliminary Error Budget
— 1 s [ semczm

Statistical error +22%

Empirical model uncertainty +99% -59%

Detector sensitivity +8%
NPE shift -

Yearly variation +16%

Neutrino cross section

Photo-nuclear interaction
LPM effect

Hadronic interaction model Negligible

Total +22% (stat.) +0.6% (stat.)
+101% -62% (sys.) +16 -34% (sys.)




