Status, Re?ts & Prospects

from IceCubgerat the South Pole
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Neutrino sources @ > 100 Gev

Astrophysical Accelerators
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Neutrinos allow for observation of

. ‘hidden regions’ with possible

. compact accelerators (BH, pulsars,
" initial epochs of SN explosions). The
~ penetrating power of vs is important
also for moderately opague sources
from which we may be seeing Y
spectra that are significantly distorted
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IceCube Deployment

2006-2007:
13 strings deployed

Wy,

lceTop — i

Air shower detector
Threshold ~ 300 TeV

Altogether: 22 strings
52 surface tanks

2005-20086: 8 strings

2004-2005 : 1 string

First data in 2005
first upgoing muon:
July 18, 2005

Inice \

planned 80 strings of 60 |
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Completion by 2011

2007/2008: 14-18 strings & IceTop stations



Effective Area
and Angular Resolution for Muons
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IceCube accumulated
exposure at 100 TeV
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|
Data Taking Status

A 4
' 4

L1 22 strings run since
May 23, 2007

.1 98.5% of deployed DOMs are comm_igs:‘iéhed

1 ~96% live time

L1 Event rate ~600 Hz
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A few events...

IceTop/in -ice Muon event in IC22 v candidate
coincidence in IC9
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Atmospheric neutrinos _
with IC-9

This analysis was an impgrtant step in qualifying lceCujb

- Hardware
- Offline software 16407 £
- , i Id ——
- DAQ chain B total siriadon preclohon
1e+06 =8 + neutrino prediction

Analysis:
- 137.4 days of live time

(June - November '06)
- Online filter: Only up-going
neutrino candidates sent North
- Waveform not exploited
- Simple quality selection
parameter S:

S={1L

Surviving Events

N

track 7 direct hits }

Results:
- 234 neutrino events
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Atmospheric neutrinos
with IC-9

Residual background near:

horizon (~10 % of total set),
mostly coincident muons

Peaks In azimuth along
detector long axis

60 T

T T L
atmospheric v

. _Zenith Ang Ie experimental data i—te— ]

+ e

of T |

0 1 | | | 1 1 1 1

90 100 110 120 130 140 150 160 170 180
Reconstructed Zenith Angle 8 (deg)

CHIPP plenary meeting, 15-16 Oct 2007 ‘

20

20

10 |

\ %=

Imu

T T - T T
atmospheric v,

experimental data —t=—

— T

|

_I._l_%.

100 150 200 250 300 350

Reconstructed Azimuth Andle 6 (deg)

Y position (m)

o
T

X position (m)
[}




Point"source search with IC-I9

T

- same online filtering as previously \
- neutrino event selection based on # of direct hits & angular res.

- optimized for max. discovery. pote;(iﬁl

Results: Significance (sigma)
- 232 isoelated up-going neutrinos =
(=90% purity)==> Norsignificant excess
- sky averaged sensitivity (E2 spectrum):
dP/dE = 1.2-10"° TeV* cm“ s (E/TeV)?
comparable to AMANDA (V

IC-9 =i AMANDA)
for equivalent livetime given the detector
configuration

IC-22 Is greatly improving that sit0alGYRIKSHOx
- the integration o ANVANDA ;zsxaéf{effse coj
= d more uniforin CoVEIAUE, sy g BT IIEI ]
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Significance &
of observatign..vs distdnce:

DOM counts 1 3 @
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Visibility out to Large Magellanic Cloud (~5 o signal)

IceCube is joining the Supernova alert system (SNEWS) this Winter



Prospects for IndirectDark Matter Seach

MSSM framework: neutralinos

as CDM candidate {;?’:

- Gravitationally trapped over
astronomical time

- Pairwise annihilate in the
center of the Sun

IC-22 + AMANDA Il projection:

- Sensitivity enhancement

to lower mass

- Scan over SUSY models T

& resulting muon flux (E >1 Ge ER T

- lceCube best results
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Atm, nu per year [zoa,d Iifetingp]

LLow energy prospects

IceCube inner core (17+All) for improved low E neutrinc
detection capabilities (E, > 30 GeV)

Multiple physics interests, most notably:

- WIMPs search extended to low mass

- Oscillations studies (access to LE, up VS down flux flux)
- Point source in the Southern Sky in principle

- Point source Search (source with steep spectra &/or cutoff at O(<10 TeV))
- Variable point source by using time/space localization to reduce the LE baIM
using external IceCube strings (and upper sensor) as’VETO & dense

core for isolation of (partially) contained tracks oricascade

— sombinad
Preliminary B |ceCube only

8200
incl.

AMANDA - Atmos. Vi

per 200 days
(trigger level,
IC22+AMANDA)

Gross, Tluczykont, Ha, Rott, DeYoung,

Resconi, & Wikstrom, ICRC 2007 ;
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Low Energy Prospects

Atmospheric Neutrino oscillations e
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Beyond'lceCube .
Limited IceCube sensitivity to the guaranteed co% 2 Nic

neutrino flux (N_, ~ 0.5 /yr )

Distinguish between astrophysical and cosmological
scenarios of UHECR origin =~ .

UHECR observation alone does
not uniquely determineinjection
spectrumi & sourice evolution model

'
Prerequisites: large signal 1

= ] optical
attenuation length (optical ~ 100 |

therenkov

Possible solution: , signal
- Coherent radio Cherenkov emjiSsiGR e [ B

- Ultrasonic acoustic pulse emissik

with typical attenuation; lengthioiaoy €

kmiallowingifosparseNnSTHUIETRAALA0 I
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|
Conclusions

i

IceCube. is runnin

I:
- AMANDA integratﬁn DAQ chain
- Low energy potential is investigated
- R&D towards an hybrid radio-acoustic extension ™====
- First atmospheric neutrino analyses publisesks S
- (Transient) point source, multlmessengqr ana yses
will follow

- Can expect 250 days of livetime with IC-22

And a lot more neutrlnos comin
So... stay tuned

.
IceCube discovery potential will be maximal in the next few years, as the
statistics will dramatically increase during that time: by May 2011, the
integrated effective area will correspond to ~3 years of the fully deployed

array (including AMANDA as a dense low energy threshold embedded array)
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