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Moon Shadow
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4.2¢ deficit of events from direction of moon in the IceCube 40-string
detector (3 months of data) confirms pointing accuracy

Calibration with moon ~monthly with completed lceCube detector



Upgoing Events

declination

6595 v candidates in 3.8 live-years
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lceCube 22 String:

5114 neutrino candidates
in 276 days livetime
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Search for Extraterrestrial Neutrinos

 Use unbinned maximume-likelihood search method

— Incorporate event angular resolution and event energy
estimate
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AMANDA All-Sky Search

5=90° Max Significance

0 0.5 1 LS5 2 25 3 35
Significance

95 of 100 data sets randomized in RA have a significance = 3.38c

Source Ko, P-value

Crab Q.27 0.10

MGRO J2019+37 | 9.67 | 0.077 E2d < 190 * 10°11 Tev cm™2 571

Mrk 421 2.54 0.82

Mrk 501 7 28 0.22 The probability of obtaining p < 0.0086

LS | +61 303 14 74 003 for at least one of the 26 sources is 20%

Geminga 12.77 | 0.0086
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. Combined search over
* 6 MILAGRO regions
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o
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Improves per-source flux sensitivity and discovery potential by a factor of 4
compared to a fixed-point search for any of the six sources

AMANDA: Minor upward fluctuation (p = 20%)



Experimental Limits
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Search of the Galactic Plane with

IceCube-22 + AMANDA
:

Optimized for low energy

R T T A R X'

BB o R s

N T

No significant excess observed

4
I3.5

—3

—12.5

>

—1.5

1

0.5

0

-Logo P



IceCube 22 String

declination
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Hottest spot found at r.a. 153°, dec. 11°
pre-trial p-value: 7[(107 (4.8 sigma)
est. nSrcEvents = 7.7 est. gamma = 1.65
Accounting for all trials, p-value for analysis is 1.34% (2.2 sigma).

At this significance level, consistent with fluctuation of background.



IceCube 22 String

data set
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Out of 10,000 trials of scrambled data sets, 67 (0.67%) have a test-
statistic (max IIhRatio or p-value of hottest spot) more significant than that

found in the data.

Including trial factor of two since the analysis with the a priori list was also

performed, the post-trials p-value is ~ 1.34%.

Future IceCube data will test the possibility that the hotspot is a source

unless it is a one-time occurrence.



Time Analysis of Hotspot

| Best fit (in red) For Energy Test plotted with Total Weights | | Best Fit (in red) for no Energy plotted with Space Weights |
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* None of the events contributing most strongly to the hotspot are closer together
than 10 days. Events are distributed roughly evenly in time over the year.

 Neither analysis finds any significant single cluster of events in time.



Conclusions

* New methodology and increasing detector size
are improving the current neutrino point source
sensitivity

* No evidence of neutrino point sources observed
by AMANDA in 3.8 years of livetime.

* The hotspot observed by lceCube-22 will be
tested with data from IceCube-40
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