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% Neutrinos from GRBs
lceCube]

e Gamma emission from GRB030329
GRBs follows broken

power law
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Launched in November 2004

BAT (Burst Alert Telescope)

— 1.4 sr field-of-view
— ~100 bursts / yr.

Slew within 20-75s
0.3-5.0 arcsec positioning
XRT, UVOT

— Afterglow measurements



lceCube
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* 19 strings
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1430 m

» 40 of 86 strings

complete

(>5000 digital optical

» Completion in 2011
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See Erik Blaufuss’ Plenary Talk




AMANDA-II Analysis

Previous searches for neutrino-induced muons cererg A et
2008, ApJ, 674, 357) and cascades (Achterberg A. et al. 2007, ApJ, 664,397y SAW NO events
and set upper limits on GRB neutrino fluxes

2005-2006 data sample contains 85 northern hemisphere
bursts that pass all detector stability criteria.

Largest sample in the post-BATSE era.
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$ Detection Challenges
lceCube]
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* Down-going muons from CR showers l Cowpoingmens -~
misreconstructed as up-going or \
: .. 10 %
— Particularly coincident muons from o H

independent showers - Atmospheric
104 Neutrinos

— Must reject with tight quality cuts 0} \
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lceCube

Angular offset from GRB position
Angular resolution of tracks

Timing coincidence with gamma
emission

Likelihood ratio of upgoing
reconstruction vs. downgoing
reconstruction
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Initial upgoing event selection

0.051

— Data

Downgoing Muons
— Atm. Neutrinos
—— GRB Neutrinos

S

N S e

e o = N T [ ;
00 20 40 60 80 100 120 140 160 180

Angular Offset from GRB Position (degrees)

Initial upgoing event selection
(7] E
=0.141

5 T — Data
= C Downgoing Muons
30'12 — Atm. Neutrinos
‘T'u [ —— GRB Neutrinos
£ 0.1
™=
=]
Z0.08
0.06[

£

0.04H 4 &
0%'.&..” e | 0 |

PR w1 Lo
0 5 10 15 20 25 30 35 40
Angular Resolution (degrees)

Normalized Units

Initial upgoing event selection

— Data

Downgoing Muons
— Atm. Neutrinos
—— GRB Neutrinos

P I I i
10 20 30 40 50 60
Likelihood Ratio (Up/Down)




_ Cut Optimization
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AMANDA-II Effective Area (Final GRB Cuts)

* Optimize for Discovery ORI .
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— Tight cuts to remove the
aggregate background
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Expected
Upgoing filter Final Cut
Level
2005-2006 1703.9 0.00087
data
2005-2006 0.501 0.166
GRB signal




Results
. .

Expected
Upgoing filter Final Cut
Level
2005-2006 1703.9 0.00087
data
2005-2006 0.501 0.166
GRB signal

Observeo

0 events in the GRB emission
windows survive final cuts
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Results

Expected .
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0 events in the GRB emission
windows survive final cuts
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Preliminary Combined Limit: 1.1 * WB flux




Likelihood Method
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Signal PDF: S(x;.t,E) = PDF’(X) x PDF/ (t) x PDF" (E)

- - - N
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PDF from data

Maximize LLH ratio by varying n,
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GRB030319B
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e Extremely bright burst
— Visible to naked eye
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lceCube

e Extremely bright burst
— Visible to naked eye

data consistant with
background only hypothesis

GRB030319B
LTS N

counts S 20944 =

rooo

G500

Go00

5500

s000

4500

18-1160 ket

=250 -200 -is0 -100

=50 1} A0

100 150 200 2450

Limit: 25.2 * Fireball Model Prediction

E2 x dN,/dE (GeV ¢

Preliminary

— — = Calculated GRB080319B fluence
90% C.L. upper flux limit
Systematic error




lceCube

Currently analysing 22
string configuration

43 bursts from Swift,
AGILE, others.

Unbinned Method,
Incorporating energy
information
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Conclusions and Outlook
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lceCube

No neutrinos from GRBs yet
22 String lceCube analysis nearing completion

40 string lceCube configuration online from April 2008
— Already as large as full detector on long axis
— GRB analysis framework in develpoment
— Data run complete in April 20@’& ' s e

Fermi GST adds significant observation opportunities

80 string IceCube only a few years away. Expect 1-10 neutrinos
per year with full detector

See signal or constrain Waxman-Bahcall flux very soon!



Why look for Neutrinos?
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