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Amundsen-Scott South
i Pole Station, Antarctica
IceCube Laboratory 86/strings|ofDOMS, A National Science Foundation-
g set 125 meters apart
Data is collected here and

managed research facility,
sent by satellite to the data
warehouse at UW-Madison

1450 m

60 DOMs
on each
string

DOMs
are 17 “7
i . meters x
Digital Optical || b
Module (DOM) 2450 m

5,160 DOMs
deployed in the ice

http://www.icehap.chiba-u.jp/icecube/index.html




N 1.5x 1011 m =1.5 x 108 km

http://www-sk.icrr.u-tokyo.ac.jp/sk/sk/solar-e.html

=3 N E~ 1 MeV (RFZRID)



HEHTEIRF 50 kpc ~ 15535 ~1.5x 1021 m

2B T e =5 —L1] /

g : - Energy (MeV)
33 INwOI50F

Time (second)

. 72 @ °AustFaliah Astronofaical Observatory . TEat e G

=23 N E~ 10 MeV (RmH)



RIXILF—=a—KY /XK

7'L —'— TXS 0506+056 40 E6E ~4x 105 m

TR M Ca Y

original GCN Notice Fri 22 Sep 17 20:55:13 UT
refined best-fit direction 1IC170922A
IC170922A 50% - area: 0.15 square degrees
IC170922A 90% - area: 0.97 square degrees

side view

000000000020 20 20 0 O
.2 3 9 P28 P RPN

L,u,
¢ ca%
>

ﬁr‘f‘/‘h!\!\f\ﬁﬁm‘\ﬁ‘\’\’\‘
o0000a
0.2 0.8 o8 8.2l 954 529 pa

TXS 0506+056

c
2
=

©
£
©

o)
()]

Fermi-LAT Counts/Pixel
Lo o2 RS

PKS 0502+04§ Y ) 1000 1500 2000 2500 3000 125m
i ' «_top view nanoseconds

78.4° 78.0° 77.6° 77.2° 76.8° 76.4°
Right Ascension The IceCube collaboration+ 2018

voarAyEeseE E~300TeV (BIRIVF—FHER)



FHZRO

K
JI
4
B}
S

Gaisser 2006

CAPRICE 85—
BESS98 ——a—
AMS —e—
Ryan et al. —v—

1R FH31020 eV ~ 10 ) s L

all-particle Tien Shan +——*—
MSU +——x—

electrons
XX X N CASA'BLANCA —a—

X HEGRA —&8—

. CasaMia —e—

Kk X Tibet —a—

v AGASA —a—

Eix % HiRes —e—
X

g

antiprotons

BSF3E100 km D

BBk HR—IL &
FAUOSSVWOIXRILF—]

—
'
IL
h
N
-
O
>
)
O]
S

E2dN/dE

FHODEZT
TETWBDOH? |
*ﬁgﬂﬂo)xﬁﬂ% E:(?: (Ge1\(;6/ parti1c§)|8e) 00 102




Za—bhJU/ =REZERETZH 258N BAYEY I v—

B
(BWVWIRILF—DEBEEI
AGNs, SNRs, GRBs... M A D'EFEﬂ T‘ﬂ&"yé hz l/ i D )

Gamma rays

They point to their sources, but they
can be absorbed and are created by
multiple emission mechanisms.

— Y &

Neutrinos

They are weak, neutral R ARAA
particles that point to their ’ - e
sources and carry information Sl L
from deep within their origins.

air shower

They are charged particles and
are deflected by magnetic fields.

FHR (BB THNL>TULEXS)

https://icecube.wisc.edu/news/research/2016/10/neutrinos-and-gamma-rays-partnership-to-explore-extreme-universe/
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The Nobel Prize in Physics 2017

20 17E 10ﬁ ?‘ 3V Rainer Weiss, Barry C. Barish, Kip S. Thorne
Share this: Kl B4 E4 B2 ] 991

The Nobel Prize in Physics
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. N. O Nobel Media. Ill. N. 2 Nobel Media. |
Elmehed Eimehed Elmehed
Rainer Weiss Barry C. Barish Kip S. Thorne

Prize share: 1/2 Prize share: 1/4 Prize share: 1/4

The Nobel Prize in Physics 2017 was divided, one half awarded to
Rainer Weiss, the other half jointly to Barry C. Barish and Kip S.
Thorne "for decisive contributions to the LIGO detector and the

observation of gravitational waves".

https://www.nobelprize.org/nobel_prizes/physics/laureates/2017/
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