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Lake Baikal

first site explorations
first stationary string
first neutrino detector NT-36

first atm. neutrino separated
NT-200 finished

\ ~ 2x Super-K for 1 TeV muons

Gold-plated neutrino event from 4-string stage (1996)




96 pairs > 192 PMTs
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8 strings

height =72 m




South Pole

AMANDA

first site studies at South Pole ~ 1990
shallow detector in bubbly ice 1993/4

10 strings (Amanda-B10) 1997

19 strings (Amanda-II) 2000

- A
group since 199 Gold-plated neutrino event,
Zeuthen Amanda-B10
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1.5-2 km depth




Depth

AMANDA-II

677 optical modules
at 19 strings

1
1
1
— 1500 m ;

— 2000 m

fn Installation
1996-2000

— 2500 m



The km3 scale at South Pole

v :d IceCube

80 Strings
4800 PMTs
Instrumented
Volume: 1 km?3
Installation:

2005-2010




Revised baseline since April 2004 (70 strings)

string 77-80 in contingency

IceCube IceTop
strings tanks

up to 4 up to 8 Jan 2005
16 32 Jan 2006
32 64 Jan 2007
50 100 Jan 2008
68 136 Jan 2009
70+n 140+n Jan 2010

DESY: ¢ 1300 Optical Modules e part of electronics
o software/data processing e analysis







eV - v astrophysics
HE - v astronomy
GRB coincidences

Atm. neutrinos
(charm, oscill.)
Dark Matter & Exotics
Charged CR Q-balls,
(chem. compos)

nuclearites

Neutralinos
(WIMPs)

Magnetic
monopoles
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lceCube/lceTop

.. investigates
transition to
extra-galactic CR
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Baikal NT-200

vents
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WIMP search analysis
(cuts tailored to WIMP detection)

threshold ~ 10 GeV

1

1 —0.95-0,9-0.85-0.8-0.75-0.7

cos()

-0.65

Green:
Experiment

Blue:

MC atm. v, no oscill.
(Bartol-96)

Red:
MC atm.v, incl.oscill.
(dm?2 = 2.5-10-3 eV?)
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%%% % 2000 data

First spectrum
>3 TeV:

- up to 100 TeV
- matches

lower-energy
Frejus data

A FREJUS
v AMANDA I

E2 dé /dE in GeV cm™ s~ sr™!

2000 data
PRELIMINARY

Eu in GeV






, 2000

L5585 avonl=

Skyplot Amanda-li

697 events

below horizon

4

above horizon

mostly fake events




a 10 ! %}2-0 Intrinsic source
g : AMANDA BI10 v spectrum
> (corrected for
= 7 IR absorption)
=BT
z10 |
z Ve Measured y
= // spectrum
10 11| e HEGRA 97 average
- [7]de Jager & Stecker
| |
10 1 10
E (TeV)

AMANDA average flux limit for two assumed
spectral indices a, compared to the average

gamma flux of Markarian 501 as observed in
1997 by HEGRA.

AMANDA-II has reached
the sensitivity needed to
search from neutrino fluxes
from TeV gamma sources
of similar strength to the
instrinsic gamma flux.




AMANDA skyplot 2000-2003

optimized for best sensitivity to E-3 — E-2 sources

3369 events
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Selected Source Analysis 4 + done, neg. result
mm) still hope (?)
Stacking Source Analysis
Galactic Plane

mm) [ransient Sources

Burst Search —+

Correlation Analysis +

Multi-Pole Analysis

> Lower energy threshold
(optimize to steeper spectra)
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southern ! northern i
sky : sky

_Kamiokande /" \
| 4 years Super-K ; 170 days B
; AMANDA-B10
/ 230 days

AMANDA-II
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0 45
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Muon neutrinos, energy <1 PeV

- L FREWS AMANDA-II, 2000 data |
S
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How much E-2 extraterr. Signal
allowed within uncertainty ?

differential limit
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Cascades inside detector

Sensitive to all 3 flavors |

= CC electron and tau
neutrino interaction:

" Ve ) TN—>(e, 1)+ X S

= NC neutrino interaction:
v, tNo>v, +X
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Baikal NT-200
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Experimental Limits
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MACRO —| Baikal (98,99,00)
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Models and bounds are shown for VM . and without
taking into account oscillations

ViV, iV, = 1:2:0

Taking into account oscillations (Ve:\/“:v,c =1:1:1)
and refering to all 3 flavors, we multiply by factor 1.5:

2 3
P

Veviiv, = 1:2:0 2 1:1:1




On the following slide, exp.limits which have
been obtained for Vi, alone, are multiplied by

a factor 3. ——y
shown In red%

assuming @, =1/3-®, +1/3-®, +1/3-®,

... In contrast to limits, which have been
obtained in analyses sensitive to all flavors

shown in blue %

Lines for integral limits extend over the energy range which includes 90% of
the events of a hypothetical E- flux (5% below and 5% above)




Experimental all-flavor limits
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Indirect Search for WIMPs

Neutrinos from
the Sun

vV

At South Pole the Sun sinks maximally 23° below horizon. Therefore

only Amanda-Il with its dramatically improved reconstruction capabilities

for horizontial tracks (compared to Amanda-B10) can be used for
solar WIMP search.




Present upper limits and expected IceCube sensitivity on
muon flux from neutralino annihilations in center of Sun

J. Edsj, 2004
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Achieved and

expected sensitivities

to steady point sources B

Antares

Baikal, Nestor

KM3 in Mediterr.

IceCube




High Energy Photon Sky: Source Count vs. Year
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X rays
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(modified from M. De Naurois, astro-ph/0409361)




High Energy Photon Sky: Source Count vs. Year
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(modified from M. De Naurois, astro-ph/0409361)




Achieved and expected sensitivities to diffuse fluxes

intensity  log, [E°®(E)/(GeV cm s 'sr )]
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