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The recently published results@ &

NiVeRstry from IceCube o
'/g\ ‘ EHE analysis updated ‘
/ || Cosmic v in Ultra-high energy region (10PeV — 10 EeV)

EDITORS' SUGGESTION

lceCube has put the tightest constraints on the
cosmogenic neutrino flux—neutrinos produced when
ultrahigh energy cosmic rays scatter from the cosmic

microwave background. In the process the

collaboration has also detected the highest energy
neutrino to date
M. G. Aartsen et al. (lceCube Collaboration)

s. Rev. Left. 117, 241101 (2016




UHE events
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UNIVERSITY [N the 7 years of IceCube data =%
(April 2008 — May 2015)
(2012) (2014)
808 TeV 2.6 PeV (deposited energy)

They are astrophysical (3.6 o)

But they are not EeV-energies -2 originated in UHE Cosmic rays3
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for UHE cosmic-ray sources
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No neutrinos associated from GRBs
Al THE ASTROPHYSICAL JOURNAL

AN ALL-SKY SEARCH FOR THREE FLAVORS OF

= NEUTRINOS FROM GAMMA-RAY BURSTS WITH THE
=\ / ICECUBE NEUTRINO OBSERVATORY

Ty, M. G. Aartsen®, K. Abraham?, M. Ackermann?, J. Adams®, J. A_ Aguilar®, M. Ahlers®, M. Ahrens’,

D. Altmann®, T. Anderson?, |. Ansseau® Show full author list

Published 2016 June 20 « @ 2016. The American Astronomical Society. All rights reserved.

The Astrophysical Journal, Volume 824, Number 2
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No neutrinos associated from GRBs
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UNIVERSITY from IceCube =
“,\\ 100TeV- PeV energy up-going v, measurement
[/ [\ using 6 year data (2009-2015)

1y THE ASTROPHYSICAL JOURNAL

OBSERVATION AND CHARACTERIZATION OF A COSMIC
MUON NEUTRINO FLUX FROM THE NORTHERN
HEMISPHERE USING SIXYEARS OF ICECUBE DATA

| M. G. Aartsen®, K. Abraham?, M. Ackermann?, J. Adams®, J. A. Aguilar®, M. Ahlers®, M. Ahrens’,
T \f D. Altmann®, K. Andeen®, T. Anderson?, |. Ansseau®, G. Anton®, M. Archinger®?, C. Argielles™?,
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'fl\\ 100TeV- PeV energy up-going v, measurement
[/ | ___using 6 year data (2009-2014
| I\‘I

Conv. atmospheric v,, + 7, (best-fit)

B Prompt atmospheric v, + v, (flux limit)

Astrophysical v,, 4+ 7, (best-fit)
+++ HESE unfolding: PoS(ICRC2015)1081

E® ¢(E) ~8x10° GeV/cm®secsr 10
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| muon multiplet for Gamma-ray/Optical follow-up

- TeV PeV EeV

muon neutrino sensitive
good angular resolutions
large backgroun@fchance

ICECUBE

High cosmic v
Launched j

ity samples. all neutrino flavor sensitive

2016! high chance of real cosmic neutrino signals
angular resolutions so-so

" EHE (UlrarHigh Energies),

\W/ all neutrino flavor sensitive

high chance of real cosmic neutrino signals
good angular resolutions
signal flux highly uncertain ”




HESE channel
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: veto region ] 90 méters

\
\125 meters

fiducial volume

veto region

: . 2 s - 16 meters :
Top Side

Cosmic v ~ 1.09 event/year
Atmospheric BG ~3.73 event/year
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HESE channel

/i Additional cut to only pick up track-like events ICECUBE

‘/' / /A\H ESE track event A HESE cascade (shower) event

§ e
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angular error 0.6~1.6 deg (median)
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First GCN event from HESE
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April 27/,?2’@16 at 5:52 UTC ~0.6 deg uncert.
/14 \ RuniID: 127853, Charge: 18883.6 PE, Energy: 146.37 TeV
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EHE channel

UNIVERSITY Selects energetic (i.e., bright) events

‘.'/;\‘\ cosmic v signalness map
'/ |\ inthe plane of cos(zenith) and # of Cherenkov photons
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Cosmic v ~ 2.5 event/year
18

Atmospheric BG ~1.91 event/year



EHE channel
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UNIVERSITY Selects energetic (i.e., bright) events —
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EHE channel

UNIVERSITY Selects energetic (i.e., bright) events -l

This is THE event in EHE channel — detected in 2014 sample




- EHE channel

UNIVERSITY Selects energetic (i.e., bright) events -l

Detected last Sunday morning (in JST)

Run: 128906 Event 80127519: Type: EHE M)D: 57732.8379666
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lceCube alerts are found

INn GCN-AMON notice

http://gcn.gsfc.nasa.gov/amon.html

AMON ICECUBE_EHE EVENTS

ICECUBE

[EVENT |OBSERVATION

|ErentNum_RunNum |D;1te |Time UT |Notil::ET5-‘pe |RA |Dec |Error|$ignalness |N_E1.'Ents |Stream|Cﬂmments

80127519 128906  (16/12/10 [20:06:40.31 [EHE 46.5799 [+14.980060.00 4.9023¢-01 |1 2 |AMON_ICECUBE_EHE.
80127519 128906  (16/12/10 [20:06:40.31 [EHE 45.8549 [+15.7851(14.99 4.9023¢-01 1 2 IAMON_ICECUBE_EHE.
26552458 128311  [16/08/06 12:21:33.00 [EHE 122.7980-0.7331 [6.67 [2.8016e-01 1 2 IAMON_ICECUBE_EHE.
6888376 128290  (16/07/3101:55:04.00 EHE 214.5440-03347 20,99 8.4879¢-01 1 2 IAMON_ICECUBE_EHE.
6888376 128290  (16/07/3101:55:04.00 [EHE 215.0929-0.4191 [10.31 8.4879¢-01 1 2 |AMON_ICECUBE_EHE.

AMON ICECUBE_HESE EVENTS

IOBSERVATION
|Time UT |Norit:eT3-'pe ‘RA |Dec

EVENT
EventNum RunNum |D:1t&

|Ermr |False_Pus |Pr:11ue |Charge |SignalTr|?\'_E'rent5|5tream

38561326 128672  (16/11/03 |09:07:31.12[HESE ~|40.8252 [+12.5592(66.00 [0.0000e+00 (0.0000e+00(7546.05 [030 |1 1
38561326 128672  (16/11/03 |09-073112[HESE 408740 [+12.6159|73.79 [0.0000e-+00 [0.0000e+00 (754605 [030 |1 I
58537957 128340  |16/08/14 [21:45:54 00 HESE (1993100 [-32.0165 (89.39 |n/a n/a 10431.02[0.12 |1 1
6888376 128200  |16/07/3101:55:04 00 HESE ~ [215.1090 [-0.4581 (73.79 |n/a In/a 11581474091 |1 I
6888376 128290  (16/07/3101:55:04.00 HESE 2145440 -03347 [45.00 |n/a In/a 15814.74(091 |1 1
67093193 127853  |16/04/27[05:52:32.00[HESE  [240.5683 [+9.3417 [35.99 |n/a n/a 18883 62(092 |1 1
67093193 127853  |16/04/27[05:52:32.00 HESE 2396639 [+6.8528 [534.00 |n/a In/a 1888362(0.92 |1 1
67093193 127853  |16/04/27[05:52:32.00 HESE 2396639 [+6.8528 [534.00 |n/a In/a 18883 62[-1.00 |1 1
67093193 127853  |16/04/27[05:52:32.00 HESE 2396639 [+6 8528 [534.00 |n/a In/a 18883 62[-100 |1 I
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We will also publish a paper on “IceCube Realtime Alert system”
(to be submitted to Astroparticle Physics)
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