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IceCube neutrinos point to long-sought cosmic ray accelerator
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Follow-up Observations of iceCube Alert IC170922
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A quasar is a supermassive black hole that has pulled an entire galaxy La ﬂ?_ﬁ/] el ﬂﬂlﬂ aQuﬂ An aut?.l']vl,ﬂ LLa’Jﬂ a mﬂ a afl LLN\‘](ﬂau

around itself. As material at the center of the galaxy gets sucked into LLNL‘Maﬂ leﬁj)LLauujmsiuaaﬂujQ']ﬂLQ‘V] 2 a"]m‘w\jaaﬂuj

the black hole, it releases light and neutrinos out of twin jets at its
poles. A blazar is a type of quasar with jets that point toward Earth. A a'] gLLAU
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https://icecube.wisc.edu/news/press-releases/2018/07/icecube-neutrinos-point-to-long-sought-cosmic-ray-accelerator/
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wae Prof. Paul Evenson ann Collaboration aavg University of Delaware (UDEL)
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Astrophysics Center o .
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K. Hansen (Director of Operations) Collaboration Board
J. Madsen (Interim | A.Karle (Associate Director for Science & | Spokesperson & Executive Committee
Director/Executive Director) Instrumentation) . . . Chair —I. Taboada (GTech)
K. Hansen (Maintenance & J. Madsen (Associate Director for Education & Publication Com. Chair — S. BenZvi
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Calibration — M. Rongan (Mainz)/ A. Hallgren kM- Kowalski (DESY) )
2 i ) (Uppsala)
Collaboration Data processing & Simulation Serv—J.C. Diaz- -
Belgium: IIHE - Brussels Velez (UW) Technical & Science Working
Canada: p_dberta N R&Dl_sur:gl:ortf— M. Kauer (_U\IiV) | Groups
Japan: Chiba Quality . Safety — M. Zur_“C (UW) Analysis Coordinator — C. Kopper
Germany: DESY, Aachen, Dortmund, Computing & Data — B. Riedel (UW Manager) (MSU)
Wuppertal, Mainz Software — A. Olivas (Maryland) Deputy Analysis Coordinator — J.A.
US: UW, UMD, UDEL, LBNL/NERSC, PsU, || ‘. /| aguilar (ULB)
L Alabama y Analysis Working Groups
I Technical Working Groups
\ V.
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Albrecth Karle ann WIPAC way Prof. Paul Evenson ann Collaboration
2aag University of Delaware (UDEL)

CUONOWE WFVW OWOFIFW OWIM O I &IOYWE I I OWEd IONAS OONM O FAME 0N 10 OMOFI dansf ONM IVION Smwr W W




Executive Director LLlag Interim

Director 983 WIPAC

Associate Director for
Education & Qutreach U84

lceCube

Upgrade Pl 983 WIPAC

Associate Director for
Science &
Instrumentation U3

lceCube

3.n5us1151laaf@ni(2/ 3): unnadrdisiuayuainusiudasulssanaine

« Senior researcher Iu

1A59719 IceTop Tank v83

University of Delaware &3
WuntialuaaTupnusiuile
294 IceCube Collaboration

e LR UAGDUATANLIWNTUDY

atuayuiRy $7,500 sied lu

1A59N15 IceCube Summer

aruayuNIsAuneluea
lanldvesinide/Aminsing

IceCube alv ua. il
Associate membership

Student Program  JWundsnwiSesnuideves

E)
S
@
O
2
=
o
o
>
O
)
2
c
]
[%2]
g=
©
.
£
c
]
[%2]
ge
©
p=
[%2]
)
S
©
iy

atiuayuAAunliiuindde/
AmnsinglUlnousuy Physical
Science Lab, UW-Madison USA

atuayUN5UN3 IceCube
Bootcamp TugingTounes

U a v L

UnIvg/dnAny/an1a5dvadbne

Albrecht Karle (albrecht.karle@icecube.wisc.edu)

avuayulivseinealned
arusnlulasanIswaun
Sidnnsaiindvas DOMs

atuayulasansiidnide
wazdemingledaiusaluy
1A59n15 IceCube Upgrade

nsusrauaaznssunIsyaisiaTuladassunaaIunsss 21613
AULAINIEINWSOUSIAF{AN ¢ FLUUSUSIUANNS Tun 13 durau 2566

Paul Evenson (evenson@udel.edu) = "0 A

lceCube T¥nu 1.

o A@NUAYULAZIEUBLUIAR

AUV D LA R 1T
Tulsewelnedu Full

membership U84 IceCube




3.715u5113 1a2d@1i(3/ 3): a2 as1avruanun1nuiiin

wWia 21 uns1au 66
a1 13:30 u. A.05.
WS s2A N9 NI
ANSHATLIAANDNISYALD
wmalulagdanssuing
MIUNSTIIARMI U
AT uazAaLe
n33unvannlceCube
uazinawintdhaia
3N IUAINNATIUUN
ANNINTDFTEUINY
IceCubeuazilszind
ng




4. n1s6atiiun1saasing

0 oo

maaﬂmumaﬂmﬂﬂmmmamm (aaﬂmmmﬁu)umam
nmvnﬁumiwmmimaamawugmuavmamumnmﬂuwnum
fotnanisaimindtuluniduauarsndini (Thai-Antarctic
Neutrino Observatory : TANO) 2 &3mau 2564

IceCube’s Associate y
Membership aan'lua

—
n15.27934 IceCube Collaboration azuaisiilu 3 du
1. msWeinmdvauAgggsau
AatdaninAnfidnaawgatdnsmwork
shopnagqsau ar UW-Madison, USA
«  Aadanindnmtansin IceCube Bootcamp

1. mans1ast as. 1wsy Suewgs 15261UN55UANS MeA.A9.2910900 tuviuna Wunat 1 e

2. SAaIAFATIANSHUASAKY AUNSESSY Favllsea1unssums wwInenas doa v 2 2. uwidauasweu 3

3. A5.20NA SIATEHFNA 33U Institutional lead . Latitude survey with Ice Cherenkov Detector
4. @539 951aUms NSNS - - -

5. mans1ast as.aaun i SIS a5.83a5) 1@3niusda * IceTop Tank Simulation & Analysis

6.  MANTIAGH AT ITUN JuMERT  NSTUMS anUILAITIAERTUNILE " Develop IceTop Tank (Gen 2) Database

7.  WA. @5. @0a Tauaduen ASINANS (avAnIsHMITY) 3. NuimAssu

8. wA.Ag. &3 5saiides nSsUAS Postdoctoral Fellowship * HAAUAZATIARAUUAYIVITHAY IceCubes DOM
9. ms.aaniing dMavassnad nSSUAS w.5.cunil grola »  Andurinsemsyaaniiudendilanls Iens
10. as.d305) auiigsidn ] o, el - Fuilusasilninmein UW-Madison dssina

11. wA. as. 9500 dwiena ASSUMSUALAZIUNNS univenasidoeul avids nandumellihiantsls

12. Wmhiians. HINERUIUNS undnulSunan 4 FUAY

13. Wwmihfiyaidlafiasunsestaid ihoanums ’ au 9

asvainsainsiainssdnaaiin Changvan

& Thimon & wusuaslddoniduauaisndinn
+ shuilaudnnu Polar Research Institute of China (PRIC)
+ swufiavandu U. Hawaii uas U, New Hampshire

o oo

iin3anine 3 au lasunsusesdailu Associate
membership athafumonisluiui 11 a.a. 64
1in33ulnenilu Steering Committee Tu Scientific
Committee on Antarctic Research (SCAR)-AAA
wHeuns Rosie & Gibbs (lne) uas IceCube
https://icecube.wisc.edu/outreach/activities/rosie-gibbs/

1as9N1581522UazA0

1. Changvan vinorufu PRIC
ADIAUTLUININ.A.2561-63

2. Thimon v uAuansg
a3 (U. of Hawaii wasU.
Of New Hampshire) gloue
W.A.2565

3. TagiUsyavd LNansITn
thesauluduussennialu
ANsAnEIATLIlRauLlaYuag
gllnasuaasndvaiunieGeV

ﬂ'\'iﬂ'imill AN ﬂ'\‘iu a ﬁﬁ tn ﬂ‘iul wanaubitintasumsausuidolfricinnsnnaasau a
Ay lﬁ ANSY LMW‘SG\“S'\?J aﬁ"l 9 AU~ U Wisconsin- Madlson ﬂs.,mnauﬁmusm

3

. a‘en;iu"ﬁmﬁai”'mm'\utﬁuuioa‘mﬂu"ﬁwmIceCube
Aa1A59A15 Summer Workshop dusutanizuive N

aainsami Outreach iaunszdusuiduzavisana’lng
Neutron Monitor Bootcamp (svéiui3ausu1a3/in/ian) dofluiasenis
aatfiavavud 1 a.4. 2018 usazalinsalitilusyauuunng
Guaiufanssninidellglsedou (seamisousu/latn)
Faisadal/oudsyrundeimnaissiuauuiunmng idu IceCube
meeting
funq

120573 IceCube
Upgrade
(2564-2566)

¢

IceCu beﬂ
Upward- ='-

2567 -
,oocoo‘ooooo

IcCECUBE

UPGRADE

2566

A
wanaulvaattuludszivalnendu Full
Membership 2av IceCube Tu229 GEN 2

ICECUBE (2566 1ilusiuyl)
GENZ2



5.Aanss5uaMususiadu IceCube Collaboration il 2565 (1/6) A\ reCUBE 8

MO OBSERVATORY

5.1n151iauurnldvau @ anagasau((IceCube Summer Student Program) )

= JULGAWTTATMFIEINAUEAT ATURULAINTUNWIAUTNURAN 4 FENLTN
smnmsmwwsuﬂﬁmsumauﬁmm‘iu‘iaﬂmsaummmuwsyswjmﬂ
AIsVNITiavhintadulad@iiddiiants Selsdnkilssaurufuy.
Ve NN UREERS. 5 5

= la2d@r1i (IceCube) dvatlnaaarfidrlanlsaiiusiau-gnans Tuniy
LAUAITAA TaaNMIINLNAEIFAaUTU-LUAFY Jrtlavuzia WIPAC
(Wisconsin IceCube Particle Astrophysics Center) @ntiiunis v o . -

= WIPAC natnais ananulasenisiin@niiningasauvadatnanisel A. gi'wsﬂvﬁfmwm A

Lhid : G yatif4 iKusnIstasgnIsradutnansaliianiiu

a3 Tulad@id o dudzgansni 3uiu 2 nusall laaifanl ansgamsniuaying i

‘insemsunﬁnmnmnqmaummnaaemmn'\'smmms‘iu“laeﬂmﬂ Tuansn 21 w.a. 66 a1 Joatszanu
WalviilndnE Inasedulsayanes wasiudadns (U.11 /d.1an) 8120 | ]
ad&nT AInd uazrineneansassuié tinausu IceCube
Bootcamp & uminendaidgnaudu-tufdu andgatuin syagan 10
e (2 1hian)

n1saatdaniindnunningasaulaad@iii il 2565

Tuil 2565 aazvinduaatdaniin@n2in5IuTATINISTINANINA ﬂﬂmﬂl"‘iwmﬂﬂﬂ‘iauhﬂﬂ‘m :

ansaulad@id datdaniin@neinsiueialad@ld 31uu 2 au - ‘51\““5”]"25650 “uﬂ“”‘m_‘-‘m‘}”““
AERAAU WU 1 U UIU 2 AU

fia @ R NIEMSAT @fnd

Aead @ Adnduazigaans uinendaidalna AN zavyEias (UndAnu)
summju P63 Tl 4 AdvAnE U.e3 / Ul.Tn / d.ian
\nIaaan : 3.87 / 4.00 = iyl ang'luAu 25-28 1

»  1A5aLRde 3.00 wazAAvANEI&IUN
A&n& wangms cosmic rays, high

. energy astrophysics, high energy

MAI ARnduay eE LRGN URINeNA L9 143 physics, computational astrophysics,

svmmju Weyaian ?juﬂm - computational physics, observational
“ wnsawade : 4.00 / 4.00 astrophysics

fia (UNFNILAKANTE ANA U




5.Aanss5uaMususiafdu IceCube Collaboration il 2565 (2/6)

5.1n15WniunAlavaY : arunasau (6a)

(1) muqmau (Summer Workshop) il w.¢. 2565
indnun : (1) u.d.ndanse geuiaa ian 1 2 wadaelni uag (2) u.a. &ansad ddnd U.e3 U 4 . daolna
«  szazan ;30 waraax — 2 &9AN 2565 &a1uil : U. of Wisconsin-Madison
«  allad3a : (1) yatife aunauummmsaanuw -ndu (2) WIPACauauumiwnuaza danasadiau sou $7,500

« afuah: s:uWonnsussenauas Jim Madsen 3agPencil Beam Project WasuTandise wazaddsesmAuinidovaslaa
Aide'leun Jack Nuckles (Associate Instrumentation Specialist) wag Christopher Wendt (Senior Scientist)

a oo

2129118l .mwo1u3au‘luuaaﬂgumms LREILATIZUNA

&an5ail 151nsaluastnannsi

(2) 1211974 IceCube Bootcamp il w.ei. 2565
dndnu : (1) u.a.ndanne guiaa lian 1 2 a.
Feelvd waz(2) u.8.85Ad Adng U.63 1 4 w.
ieaTnai

¢ 2RSHuAnIINIAY :

« (1) we.e3.910500 Huniana w.dae v

© (2) @3.83a7 \@EHaTRA Jns. A daelui

¢ (3) a.a5.14qN1l1g AINIATTARA IWIRINTAL
URINeNae .

«  szazan : 13-17 daunau 2565 saun : U. of
Wisconsin-Madison

« a3 : lafuasaiusayusudszananstaunie
Nnaatusudodinuaslne

AU ANIENNIAUSIAF{AN 4 ALUUSNSIUANIS Tun 13 diu

|| Jack Nukcles

(3) Aatdaniindnnanagnsaulaadéiig il 2566

Tn@nuAlasudaidanainaaggsay Wisconsin IceCube
Particle Astrophysics Center (WIPAC)su# 2 (1l 2566)
o &ndgausna 3 dgurau — 29 nsnrau 2566

1) uvassEAa Ayl a2l i
Aavane Usayanes 1 3
g3 Inendans (A&nK)
W INENRANRAR
WnsaLRAnaLaEY 3.73 (s¥euilFeuey

2) uvaanid envla ang 251
AavAnmdsayaan 1 1
f1213217 Inend&as (aAEAT)
uvInendedaelna
tnsaLadaasan 3.76 (seauilsay

orech®)

ann)



5.AanssuaMusulianu IceCube Collaboration (3/5) (IceTop Tank nau il 2565) 1N

2019 eLarNIun

1.A199@5 U
daya IceTop
Tank

2.1A59115AaU
ULUATRUIU
“9f19LLIU" 68

Xuelong

3.ANTRILUUIIRINAUAAS LA
(Monte-Carlo Simulation)

Four Digital Optical
Module (DOMs)

WNA.A5.2510500 Tuana UILEUsI89IIUANNANIKRLUINIIRE
TAunaudIde IceTop Tank wagafidsraaiusiudiady Prof.
Paul Evenson au University of Delaware dssiné

gnigaLtusn

Ice top tank

1.1a59N153ms1zii2iaya IceTop Tank

-« Aeevluraumuiuasauiu(insulated shipping container) (Ussnausae
aau 4 siagluiudenaluanusnsadindan) sadBaguymadinu
a1n Helsingborg a&ltaulidfnaunisnfinisgiring w.e.52 —u.a. 53

inailszava

. Lﬁammmﬁuﬁpﬁszydwﬁmwmsﬁnaumm(m’uﬁaaau AldnnTau
“a+) ludnaiidwiudeluraumuiuasuulandu Wandaynialu
ussenadtduuu(i3anin Yield Function)vinlviisimausilnasuuassvd
Aadinlsuqnd

ALY :

o NiFnEINA.A7.2719500 Huniana UnJ3ae:(1) a5.83290 L@BLNILRA
unidaudvil.lan (2) u.d.qnil 61913 dndnmnil.ian
waﬁ"tefa'mﬂafiﬁuﬁ'@u IceTop Tank aunsatinluuszeneladfiy IceTop
Tank 2av IceCube Mifinavat o M 1anls

;.‘Inson'\sn'\sa"'\saamss‘i’mg‘”mazﬁaqm’aL“zf'mnu”

« aaadulasynisiceTop Tankusldia3avsnsiatizasautnu IceTop Tank
aavae Xuelong ann Shanghai Au'lddeniduauaisnéinilu 2 ias
d1973 5819 2 w.a. 61-11 d.A. 62 uay 21 a.A. 62 — 22 1.8, 63

3.1as59n158929uUIIaad Monte-Carlo (T115tnsu FLUKA way

Geant 4) . .

«  Jeaiszavd tWawmeAduaIn simulation AuaavANNFURUIINING
dasnstuauamadudiaau wldnasau v1a1)ludinaredutiiuds
lumaumuiuasuuilaniu Wandaynaluussenndduuy Weradu
li3and Yield Functiongiovinlvinsusilnaiuuasiiiaaaiiniguad

© AR | NlaNA.a9.99109500 Turiana 1n3du:(1) .83
WEELNASLIARA TTn3a1ravl.lan (2) a.a5.dey1illwg aAINIATENRA
anstRavnsalniInedn (3) u.a.ani 6n9la dndnenil.an

66

Alan Coleman David Seckel



5.AanssuaMusuiiafdu IceCube Collaboration il 2565 (4/5) 1 1

5.3 vauidingsy : vuduauai Physical Science Lab (PSL)

> 21 il
Jul 29, 9022, 42:46

sunvualnsaluuuidendudiianle

Wialwdeins/inisa nijiidnau
WunelldfiidasAaidatan s’

(3)nsidunaiu Physical Science Lab (PSL) 229 UW-Madison il
N.ef. 2565

Undnmn @ (1) u.d.ndanae guiam d.ian 1 2 wadasina uaz(2)
U.&.8a5Afd A14iné .63 T 4 u.idaein
a1THUaLinIAE ;
o (1) wa.as. 050l Tuiana g u
o (2) @9.83290 L&ELRAIEA &5, A.1da9Tn
TR 1 29 nIn AN 2565
gaun : U. of Wisconsin-Madison

- PSL (fluvianilfifinnsTiauaswenuni
TWusnIsNuaInUaTe INAINT T
A1l3nE NMsaanuul ATHAALALATT
gauiaulutadavsiiamvinenmans

o aglulsenumnaulsduagnuddu 35
Iaraudu .

. ﬁs’mm‘%aoﬁnsu:azﬁLﬁnmsaﬁnﬁﬁﬁuaﬁﬂ
PSL fiwilnvuin'lasunisflnausuunilu
at1v6 tuduimnssu'lui Jennssu
1A3a9na uasiIng

o MM LAUDIAINNEDINTTLRNIZUDY

mmmmuﬁmﬁaﬁafwamn PSL fiau ‘Iﬂsamsmﬂ‘LuMﬂsvmmLavmm?‘fmjau
muaa”lﬂﬁaﬁﬁ’a‘ian‘tmwaﬂﬁﬁ’ﬁmsna . ﬁumuaﬂnsmwmﬂﬁumaa CERN uay
£19 DOMs Tusinudig IceCube anwammu‘m PSL

o o o

. Sennawsatinitaviaziduniellvinansaan
T1anle azsiagnunisiinausuain PSL
ABULAUNNY

nsusrauaaznssunIsyaisiaTuladassunaaIunsss 21613
AULAANILNNIAUSIAF{AN 4 ALUUSUSIAANIS Tun 13 diunau 2566



5.Aanss5uaMusuiiafdu IceCube Collaboration il 2565 (5/6) 1 2

5.3 viuieingsy : mMstaundlddvanianisuasviuaaarzinudesiuAuidinsuasing

(4) msnvunuiatduniclldedrlanle il w.e.

_ 2567-68
:‘ chana Sinsabvarodom .« 1In3%8 : as.2uy undwehlsau nsuzhelasmmisiia
Dear Mike Zernick, ﬂla\‘J‘VI‘WL‘Sa
« 7SN wA.e5.0508 duriana w.daelna
i o *  ROOUN : .
soodmaming. st v 2565:afidmnauazuaniddaudayaciiumie Zoom
| have completed the document of the Contributed Driller Questionnaire with my advisor, v 2566 ﬂﬂﬂf_]ﬁﬁ‘m Phy5|cal SCIG”CG Lab (PSL) 289

Enclosed, please kindly find the document

UW-Madison miainagiausdunie'ldizinsinausuiy
szanen 2566 tfutiatdszuna 2 e
v 2567-68: UfifinsAayaiansitude e dalants
TulaAs9ns IceCube Upgrade miainazisuilszana
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Thank you 50 much, sir.
Have a nice day, sir.

Best regards,
Chana Sinsabvarodom.

4Py Mike Zernick anTaLdviliunasnii 10 gnunddfilawaslulasenis
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Chana 3
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Greetings!
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Thanks for taking the time 10 compiete our questionnaire for the Contributed Drillers for the IceCube Upgrade Project. Your background IS very impressiv
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* a1 :09:00 - 14:00 u.

o &0UN : aneNUINENAFATUREINATUTRE

I NeN e g9l Nﬂdﬂﬂﬂﬂdﬁ?ﬂlﬁw)% VR

NMWiaIlJuan13 IceCube o

P7lanle Hawnsarnlgnin VR

«  WA.A3.2979500 Hunana lasunisdssanunuriiuamaiinldnduasigadans ud. syyinpglseaiunu
’IsoL‘%ﬂumﬂ‘faﬂwsuaaaamnaﬁu,zi”ojm”aamsmﬁnmmmmoeﬁummar_lmswnam
. T,mr_mammﬁm:nmwu‘tuimomsmmuavmemaa?jmmuuav“l,muau (Changvan & Thimon) wageujae

au q ‘VILﬂF;I'J?.Ia\‘J

| © ‘I/I\‘J‘LIQ\‘]VLG] L&HBLLHJVIQJ]J‘S‘SEI'] EI\‘J']‘L!'JQEI‘W&H dihe3Tunavlagidind LLE\]uﬁﬂl&ﬂﬂ']‘SGI‘S'J'QQfIJu'JG]’STuWE\N\‘J'lu&\‘J WU

Virtual Reality (VR) wistdinlunisifiauauasoil



8.vuilszunatuil 2565 1 5

1.‘iﬂsams"l,aﬁmuwszsweh’%ﬂﬂszmm 150,000111 §nsutin@nsn 2 ﬂuLﬂydwﬁatﬂéaoﬁuiﬂ—nﬁn
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Sufndoniu 150,000111 &1usu 191050l WAvNIT
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{1 nssunsLavsaaawBnIsyadivaluladesauwmanunszs w3 (U198 1ua gIziATegna) April 1 Madison
Fudlasnnuninededanaudu-wundy (University of Wisconsin-Madison) ansgatuini yawnsi Khun Yine Arava Pibulnakarin
anevuusaudansznug i nsuaufanssmwinusivgan 1 aunuususnan? Wensyswvnuuntndnw H.R.H. Princess Maha Chakri Sirindhorn's Principal Private Secretary
Whsalasansindneinirggieuvevadunanisaiian3luledday (lceCube Summer Student Program) au H.RH. Princess Maha Chakri Sirindhormn Personal Affairs Division

Chitralada Palace
Rajvithi Road, Dusit
Bangkok 10300, Thailand
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Fail anniuafuanananiuiend (asinisumieu) YOAMUDYAT YA TEY afuayuauUszanudmiy Dear Khun Ying Araya Pibulnakarin,

dnAnwifiadhsulassmsidndneiniaggfauvsinedunanisaiieiluloddng Uszdl bese 911U b AU . o i R
I am writing to extend an invitation to establish an IceCube Summer Student Program for two

students from Thailand that have been selected to visit the UW-Madison Wisconsin IceCube Particle
Fredgualneduszmmnasmsdmdudifunadiusamalng dudiufl o ngenia beve fvusliid Astrophysics Center for the next three summers, 2022-2024. This will provide an opportunity to
Tdutasuasunumuus aunsaduniadidszmalng Tnslidemsanidelain-ex Sereuduniuas attend the IceCube Software workshop and learn more about IceCube research.

Tursdusvidszann e, boo UM

Sadiumanisusumalve wenand dndnwsmanlumniness daswieuas eboo Wisssyandy svozna

It is expected that you will pay all their travel expenses, but WIPAC will provide a total of $7,500.00
toward lodging at a UW-Madison residence hall and for meals while they are visiting WIPAC.
Please accept our invitation for your students to join us in Madison, WI. For more information,

auvayulinitnEeunuiguiaiifne w v inendslanaudu-didy ludasifouas e.mco Wivyany Al please see the WIPAC (https://wipac.wisc.edw/) and IceCube (https:/icecube wisc.edw/) webpages.
Yailss v ans. Farsuiuil msalvayuandofsafuduannEualivayuvesmiingrdglfuiindnely

= g.o= = e o o = £ == - . =
b WaU 3 TUEY b,goo LWIUEYEANTY MUY UndAnwisassruaziGudaifudisimsluszeziian o WWeau

&= = 2 o = o= 5 Y PO S
Wuhdu ¢ec0 LVRUEEANTT (3RIIAUAY o beld RUEANITRaWaU) mﬂmazdamimwammauwmuﬂwu L.

dnsAuar eoe WTuyaniprafou szeznan b Weu iUty e woo Wilvyandy I look forward to your positive response to WIPAC’s offer to establish the IceCube Summer
Student Program to host Thai students. Please contact me at madsen(@icecube.wisc.edu if you
need any additional information.

fatn dheaarynis Edaimilsdodes vonszanmuadldigiiundn@nw AldFunsznoniuu
. . ” . U e wa . . "
dihdanlassnisdndneiniagafeuvemadunanisaliiailuledday anfzaning Used1d veve lnoveld

sudszanamnyaiids Sefinsavsudszana Wudu eco,ooo vm Willswauiuiiuumdiu) (enatsuuuvine) Sincerely
>

= = = = o
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i el (Jorms Ve

(Waemdnuel Auagdad)
James Madsen

Executive Director
Wisconsin IceCube Particle Astrophysics Center (WIPAC)
University of Wisconsin-Madison
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IceCube neutrinos point to long-sought cosmic ray accelerator

- unANNIINNIT 2 unanulunsansiznaisScience (13 JUL 2018) vondngrudluasousnuasiuaang (blazar) TXS
0506+056 Jufluunasiniadini Tunavouge

- lad@iiesadgaunisiiainmiluilldnauda 22 Auanau a.6 2017udindeaiuriudilddeussainadonanisal
aAEafIIan uammusﬁommsamsaammﬂnaao‘imsmﬁummauuuman"l,wﬂ'\m'mamosmu 20 uivuuURn
TanSodnlddaany wazswuinduuansdenaii .

«  fRafiunisanaauingluviasihuanuiiaanniindTuual6osise&unuun Sodiana ANNATIVIUFIEFNEAT LAY
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Follow-up Observations of iceCube Alert IC170922

WwamsmuiuauIn1saaddailu. w3ananadoinanisaivadiinanisainnsmdasniian vaimani
Credit: IceCube/NASA mmsnm’;m’mmﬂﬂa"ao'imsﬁﬁﬁﬁﬂﬁuu:imﬁn"lﬂﬂwmmﬁmaqﬁ’u 20
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5815321115 Science

12215 fa MauaNIafiIeIn (supper massive black
—_—

hole)mmmuammuu“l,ﬂsanmuu amsmumﬂmnmam
A quasar is a supermassive black hole that has pulled an entire galaxy La ﬂ?_ﬁ/] el ﬂﬂlﬂ aQuﬂ An aut?.l']vl,ﬂ LLa’Jﬂ a mﬂ a afl LLN\‘](ﬂau

around itself. As material at the center of the galaxy gets sucked into LLNL‘Maﬂ leﬁj)LLauujmsiuaaﬂujQ']ﬂLQ‘V] 2 a"]m‘w\jaaﬂuj

the black hole, it releases light and neutrinos out of twin jets at its
poles. A blazar is a type of quasar with jets that point toward Earth. A a'] gLLAU

a5 fAa LAIASNLANTAANIIAATINITATaNLI
https://icecube.wisc.edu/news/press-releases/2018/07/icecube-neutrinos-point-to-long-sought-cosmic-ray-accelerator/

QUASARS AND BLAZARS
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« The IceCube Neutrino Observatory is the first detector
of its kind, designed to observe the cosmos from deep "OF THE YEAR.
within the South Pole ice. An international group of
scientists responsible for the scientific research makes
up the IceCube Collaboration.

« Encompassing a cubic kilometer of ice, IceCube
searches for nearly massless subatomic particles
called neutrinos. These high-energy astronomical
messengers provide information to probe the most
violent astrophysical sources: events like exploding
stars, gamma-ray bursts, and cataclysmic phenomena
involving black holes and neutron stars.

» Approximately 400 physicists from 58 institutions in 14 countries make up the IceCube Collaboration. The
international team is responsible for the scientific program, and many of the collaborators contributed to the
design and construction of the detector. Exciting new research conducted by the collaboration is opening a
new window for exploring our universe.

« The National Science Foundation (NSF) provided the primary funding for the IceCube Neutrino
Observatory, with assistance from partner funding agencies around the world. The University of
Wisconsin—Madison is the lead institution, responsible for the maintenance and operations of the
detector. Funding Agencies in each collaborating country support their scientific research efforts.

* ((https://icecube.wisc.edu/about-us/overview/))
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