8

lceCube

IceCube 2009 status report
In light of the ICRR Inter-university program

Shigeru Yoshida
Chiba University
http://www.ppl.phys.chiba-u.jp

| -~ Chiba University



Icecu be IceCube Lab

- TEg e e 80 Strings each with
St a t u S 50 m| e e Sl i -~ /2 IceTop Cherenkov Detector Tanks
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And v flux limits

lceCube

s AMANDA-II 2000-8 v, 1387 d ——a—— lceCube 22 strings ICRC2009 v 276 d
—  |ceCube 22 strings EHE (all flavor) 242 d ICRC2008 === ==i=e  IceCube 22 strings sens. 276 d ICRC2009 v x3
T 1 0-2 e AMANDA-I 2000-4 1001 d cascades e AMANDA- 507 d UHE cascades ICRC2009
:5 — AMANDAN3Iyrv, x3 s leeCube 1 yr v, x3 prelim
— 3 i RliC@ (all flavors) 854 d i AMNITA-2008 (all flavors), 35 d
'u’ 1 0 -------------- Waxman and Bahcall 1998 x 312 e GREB
f}l R — AGHN Gﬂsmg&nic

—
S
on

10©

—
Q
-

E2 dN /dE, GeV cm

108
10°

0

[ IIII||1 [ THI

||||||||.1r|||r.-‘"|||»'- II]lIIr.::ll

IIIIIIIJ IIIIII|,| IIIIII|| | III||‘ | III|||| IIIIIIII| |

8 9 10
Iog

-10
1073 4 5

Models and limits are shown as all flavor (1:1:1).

N

L
 Ev [GeV



a' Atmospheric v : muon

lceCube
Muon energy resolution: ~0.3 in log(E)
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. [
Atmospheric v ? : cascade

Cascade searches look for electron-, tau-
neutrinos and neutral current interactions. lceCube

Challenge: bremstrahlung events from
cosmic ray muons cascade-like event in 1C22

Apply veto techniques (first hits must all be E=~130TeV
inside defined volume) and test cascade fit
guality parameters.

Approaching the level where atmospheric
cascade events are expected.
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Search for point sources -

Hottest location in the all-sky search is:
r.a.=114.95° , dec.=15.35°

No excess found!
—all-sky p-value is 61%, not significant

Pre-trial -log,o(p-value) = 4.43 Jon Dumm (UW-Madison)
Best-fit # of source events = 7.1

Best-fit spectral index = 2.1 5



E-2 Sensitivities, limits vs zenith angle
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Dark Matter search:
neutrinos from WIMP annihilation in the sun
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Diffuse v flux

lceCube Kotoyo Hoshina/Sean Grullon
(UW-Madison)
.......... Bartol + Naumov RQPM nwnn Hgnda + Sarcevic Min
——— AMANDA-II 2000-6 v, 1387 d Y IC22 Atmo. ICRC2009
---------- Razzaque GRB Progenitor 2008 = ===== Waxman Bahcall Prompt GRB
---------- Blazars Stecker 2005 BL LACs Mucke et all 2003
I T =imnmn =  AMANDA-II 2000-4 cascades = = AMANDAI 3 yearv x 3 ™1 LI ——
1 AMANDA/TWR 3 year UHE (all flavors) ——%— [C22v x3 ICRC2009 Sensitivity
1 0- — —@— IC40v x3 Preliminary Sens. =———— Waxman Bahcall 1998 x 3/2
= —— ESSv, +v,, 2001 Rice (all flavors),(2006) 854 d
PAO v, x 3, 2 yr ICRC 2009 —@#— |C22 EHE(all flavor),242 d ICRC2009

-4
10 IC40 Diffuse Sensitivity:

E2 <1.2x108GeVcm2sigri

\‘;H,.Be//

— —
Q Q
)] )|

E2 dN /dE, GeV cm™? s sr

I N S
1q-? 0 Sensitivityt=—= :], I S
- C— LA t —n
— 1.1- J*,=. *

— —
Q <
Lo co

| | - I|Il::I | Ll ‘."|" L | | "I.'::JI'{’% |'4““ ]| | [ | |.:.: 1 | L1 1 | | L 1 1l
3 4 5 6 7 8 9 10 11 12
|°91 0 E, [GeV]

N



EHE (EeV and hiaher)

Astrophysical sources:

lceCube
AMANDA-II 2000-6 v 1387 d 100 Pev to 10 Eev
- .2 —— |ceCube 22 strings EHE (all flavor) 242 d ICRC2009 ° °
';-5 10 Aya Ishihara, Keiichi Mase VeI, SR EANE [ AeE

Shigeru Yoshida (Chiba) (GZK)
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& 2007 Extremely High E v search

lceCube Data Chaln

Levell : NDOM >=80 with excluding bad runs
“EHE” filter data ~1.5 Hz 242 days

Level2 : NPE >= 104

6516 events

Level3 : cos(Zenith) < 0.8
2011 events

Leveld : cuts on NPE and Zenith
0 events
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Total NPE distribution

Event number in 242 days
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Extremely-High Energy v limits
cecube WIth 241 days observation in 2007
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2008-2009 Data Status

2008/4/17~2009/5/20: 40String operation

— livetime ~370days (>93%)

Aya Ishihara (Chiba)

month June08 July08 Aug08 Sept08 Oct08 Nov08 Dec08 Jan09 Feb09
live- 28.59 28.86 29.85 26.92 28.11 28.95 28.59 26.83 25.01
time[day] | (95.3%) (93.1%) (96.3%) | (89. 7%) (90.1%) (96.5%) (92.2%) | (86.5%) | (89%)
» Trigger Rate (8 Optical Module)
 High Energy Trigger Rate
— Bright Event Condition: NPE>630 — 1.23Hz
— High Energy Condition: NPE>10000 — 45evts/day
Strings | Year |Livetime| prate | vrate HE rate
_ _ IC9 [2006(137days| 80Hz | 1.7/day | 4.3/day
2009/5/20 ~ : 59String operation | ic2z |2007|250days | 5501z | 28/day | 27/day
° Trigger Rate (8 Optical MOdU|€) IC40 |2008|370days |1000Hz|110/days | 45/days
IC59 |2009 ~365days|1500Hz|150/days | ??/days

* High Energy Trigger Rate

— Bright Event Condition: NPE>630 — 2.29Hz

We’ll have one full lceCube year of data by the end of 59 string operation !

2009/Nov-2010/Feb: (59+18=77strings) 2010/Nov-2011/Feb: Complete (86 Strings)




Systematic Error Budget
(EHE analysis)

lceCube

TABLE III: List of the statistical and systematic errors. The
signal rate 15 estimated by assuming the high evolution fux

(m,Zmax )= (4,4) in Ref [6].

Error source backgrounds  signals (GZK)
rate rate
Statistical error +22% +0.6%
Detector sensitivity = +8%
Yearly variation +17% -
Empirical model +99 -59% -
Hadromic int. model +4 % -
NPE yield - -32%
Neutrino cross-section - +0%
Photo-nuclear interaction - +10%
LPM effect - +1%
Total +22% (stat.) +0.6% (stat.)

+101 -62% (sys.) +16 -34% (sys.)




The biggest disagreement

............................................................................................................................................................................................................

§ > TRXZF

=" Chiba University

lceCube\waveforms of the detector just above the SC, Data > MC
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The disagreement of the peak suggests
that there are photons coming directly
from the SC in the real.


http://gallery.icecube.wisc.edu/external/main.php?g2_view=core.DownloadItem&g2_itemId=1566
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Mission
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BubbleSearchLite
cecuve  Deployment Gonfiguration

IceCube main cable
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G The BubbleSearchlLite
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