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Reference
 (related to UHE stuff –

 
from the Japan group)

•
 

Calculations of UHE ν
 

propagation and the tactics 
for their detection by IceCube
SY et al Phys.Rev.D

 
69

 
103004 (2004)

•
 

The detailed description of GZK ν
 

search by 
IceCube

 
and the 1st

 
results using 2007-2008 data

IceCube
 

collaboration, Phys.Rev.D
 

82
 

072003 
(2010)

•
 

The follow up results using 2008-2009 data: The 
world tightest limit as of today
IceCube

 
collaboration, Phys.Rev.D

 
83

 
092003 

(2011)



The IceCube Neutrino Observatory

2004: Project Start               1 string
2011: Project completion   86 strings
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Note: Different dataset

IC86 = full IceCube (2011~)

IC79 (2010-2011) IC59 (2009-2010) IC40 (2008-2009) IC22 (2007-2008)
IceCube IceCubeIceCube IceCube

IceCube



ν  skymap
Hottest spot:  RA 75.45 Dec -18.15  -log(p)=4.65

up-going μ’s w/ atmospheric ν

 

BG

down-going PeV μ’s w/ cosmic-rays BG

~36 % probability with trial factors

IceCube Preliminary

IceCube IceCube+



GRB Search

νμ μ base
Zenith > 85 deg.

Off‐time Off‐timeOn‐time

T0:
 

From a satellite GCN

Precursor (~100 s)
Prompt

Model Independent (24 h)

Background (full year)

GRB ν

 

modeling – individual GRB bases
Guetta et al Astropart.Phys. 20 (2004) 429



No association of
 

ν’s
 with GRB..

We are on the way to indicate GRBs are
unlikely to be a major UHECR origin.

Model-dependent limits

IceCube
+

IceCube

IceCube



Atm. ν

Atm. μ

Energy

Atmospheric ν, μ

Harder Spectrum ν

 

(E-2)

Astro. ν

Search for excess of astrophysical neutrinos 

 with a harder spectrum than background 

 atmospheric neutrinos

Advantage over point source search: 
can detect weaker fluxes

Disadvantages: 
high background
must simulate background precisely

Sensitive to all three neutrino flavors in 

 principle

Diffuse Flux = effective sum from all (unresolved) extraterrestrial sources (e.g., AGNs)
Possibility to observe diffuse signal even if flux from any individual source is too weak for 
detection as a point source

Searches for a Diffuse Neutrino Flux



Diffuse ν
 

limits –
 

global picture

1TeV 1PeV 1EeV 1ZeV

IceCube EHE

IceCube UHE

IceCube VHE

ANTARES 2010

As of 2011 reported
All “IceCube”

 

is “a half IceCube”
with 2008-9 configuration

Auger ANITARICE

HiRes

PRD 83 092003 (2011)

PRD 84 082001 (2011)

IceCube



Dark matter searches: 
Solar WIMPs

• Determine the muon 
flux from the direction of 
the Sun

• A few to 103 events per year
• GeV to TeV energies

• Limit the neutrino- 
induced muons from 
WIMP annihilation

• A strong limit on SD 
cross-section and good 
potential

shardWWsoftbb νχχ →→ −+ ...),(),(

IceCube

IceCube
(2001-2008 combined)

(expected for 180 days obs.)



Dark Matter from the Galactic Halo
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Dark matter density profile
Dark matter model

Measure or limit

PRD 84 022004 (2011)

found no excess
IC40

IceCube

The analysis details are found in

IceCube
(367 days – preliminary)

(275 days)



最後に要望をさせてください

限られた時間・または枠でよいですから、
長時間 job を許していただけないでしょうか?

IceCube
 

共同利用の現在のメインである計算機利用に関して

超高エネルギー宇宙線由来の Background MC は
１イベントあたり非常に時間がかかるため。

例えば、job 管理システムに priority control をつける。

千葉大IceCube CPU cluster, ウイスコンシン大

 
IceCube CPU cluster

では condor を
 

job 分配システムに採用して、長時間

 
job が走りすぎる

ことによる諸問題を解決している。
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