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Supernova SN1987A marks the first and
only observation of MeV neutrinos from
beyond our solar system

30years anniversary symposium of #supernova #1987A #neutrinos at U

Tokyo,Dr Carsten Rott (#Sungkyunkwan U) introduce #lceCube @uw_icecube

https://t.co/PqM28ePVD7

Teppe1 Katori (@teppelkatorl) posted a photo on Twitter
Get the whole picture - and other photos from Teppei Katori
T

“for pioneering
contributions to
astrophysics, in __
partlcular for the ,'

Masatoshi Koshiba Raymond Davis Jr. Riccardo Giacconi neutrinos”

The lceCube Neutrino Telescope detects
high-energy (TeV-PeV) astrophysical
neutrinos in 2013

First evidence for an extra-terrestrial h.e. neutrino flux
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cosmic rays
+ njéutrinoé

Cosmic Ray Sources

— Active Galactic Nuclei (AGN) \
— Gamma Ray Bursts (GRB)
— Supernovae (SN)

— Galaxy Clusters

— Unknown

> Victor Francis Hess

C\’ Discovery of % .
' CosmiC—I‘aYS Wy 7



Principle of an optical Neutrino Telescope
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Neutrino lelescopes

and lceCube
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Chiba University

University of Adelaide
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L 300 Physicists
47 Institutions
£ 4 Continents
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http://www.stonybrook.edu/
http://www.umh.ac.be/
http://www.unige.ch/international/index_en.htm
http://portal.mytum.de/welcome/
http://www.unige.ch/international/index_en.htm

My student Seongjin In at the South Pole in 2014/2015

Roald Amundsen

December 1401910

S0 we arvived any
were able to plant our
tlag M the geographical
South Pole.

elevation
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South-Pole, Annual Temperature
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Strings Dataset
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My student at South Pole 2014/2015

Processing power at present

26 DELL PowerEdge 720 servers with 2
Intel Xeon E5-2690 0 @ 2.90GHz CPUs (
cores each) and 128 GB RAM

21 processing server
5 infrastructure servers

8
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p + A = 11 (K*%) + other hadrons ... TT" =Y vV —e*VeVuVy
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Color indicates on-time or delayed
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no Actranhve

® How to overcome the
large atmospheric neutrino
background

® Ve need to rely on
statistical methods to pick
out neutrinos from this
mess

® Do neutrinos cluster
anywhere in space, time,

1. Point Source single dominant source

~

Northern Hemisphere

24h

Southern Hemisphere

2. Time clustering

Events

transient source
“ ‘ Time

| evt i 3 evt : | evt
T

or arriving in —evt
coincidence with 3. Spectral feature .
: cumulative flux
astronomical events or 6 “
" ) 7)) Qcé >
objects ? e \\1
o NG "~ v
e Do we see any spectral g % V,\_: |
features ? e o N\
o f ;
energy
Carsten Rott 8 21 June 13,2017



A cosmic neutrino interacts INSIDE the detector: it Is too

energeftic to be produced in the atmosphere

date: August 9, 2011
energy: 1.04 PeV
topology: shower
nickname: Bert

> 300 optical sensors; > 100,000 photons; 2 nanosec time resolution
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Extra Galactic
Gamma Ray Burst
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SKKU Grou

et .,

® | Professor

® | postdoc

o HRY ® 6 graduate students
““% Postdoc Christoph
Toennis - (PhD on ® incl. | GPF Fellow

. Telescope) ® 3 undergraduate students

Institutional member since 2013

SNU Group

o A i lceCube Members
® | Research Professor ssociate ce

® Applied for institutional

® | graduate students membership

Carsten Rott 6 26 June 13,2017



® |ceCube Collaboration . 2 8Science and 1 Nature
. . blication during the last 5
publications ~15-20/year SCIence  publication during the las
Hiin - Contribution on IceCube
® SKKU emereged as 8th Nature and Science papers
g Witk ] - as data integrity leader |
Ial"gESt group of the 47 LA B was responsible for the
. . overall data quality and the
lceCube Institutional Members WL selection of the underlying

event data

® Seoul National University Citations per year

(Seon-Hee Seo) plans to Carsten Rott @ google scholar 2000
jOIn 2925
e Rott working group 1950
leader of the lceCube e
Beyond the Standard Model
0

(BSM) Worl(ing Group (Since 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
2012)

Impact as IceCube BSM Working group leader
Among top 3 largest working groups

® Rott member of the lceCube 20 universities
. 40 active members
Speakers Committee 2-3 PhDs per year
several publications per year
Solar Dark Matter Analysis - Physical Review
® Rott member of the lceCube Letters 110 (13), 13130 (342 citations) 3rd highest — —
I n stitut i on al B o ard cited IceCube Collaboration scientific publication EPJC vol 74 no 7 (2014) EPJC vol 76 1o 10 (2016)

Carsten Rott 8 27 June 13,2017



Pioneering Symposium:
The Discovery of High-Energy Astrophysical
Neutrinos and Ungaveling their Origin
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Pioneering Symposium at the KPS Fall Meeting 2014
- Incl. Keynote speaker “Francis Halzen” (IlceCube PI)

- Organized by Carsten Rott

Summer lecture series at
Sungkyunkwan University 2016
on “Recent discoveries in
Astroparticle Physics”

Students from 4 universities
including Germany and Sweden

19 Lecturers and guest speakers

Session F12-as
Information Room 205
Chair Hils
Presentation No )
Time Presenter
F12.01 2017-04-20 16:00 - 16:24 LEE Jik
F12.02 2017-04-20 16:24 - 16:48 JEONG Soomin
F12.03 2017-04-20 16:48 - 17:12 ROTT Carsten
F12.04 2017-04-20 17:12 - 17:36 KIM Chunglee

KPS Spring Meeting 2017 “Towards multi-messenger astrophysics

Toward multi-messenger astrophysics
April 20 (Thursday) 16:00 - 17:36

g estn

Title

Recent Progress in Cosmic Ray Observation and Effort for
Multi-messenger Search

Gamm-ray bursts in the Multi-messenger era

The Search for Astrophysical Neutrinos

Multi-messenger Astrophysics with Gravitational-wave Detections

www.icrc2017.org

ICRC2017

The Astroparticle Physics Conference
35th International Cosmic Ray Conference

Physicists from the whole world present the results of their research in Astroparticle Physics.
The main topics of Astroparticle Physics are Cosmic Ray Physics, Gamma-Ray Astronomy,
Neutrino Astronomy, Dark Matter Physics, Solar and Heliospheric Physics, Astroparti
Physics Theory and Models and Experimental Methods, Techniques and Instrumentation,

12 - 20 July, 2017
BEXCO BUSAN KOREA

International Ad
Committee (IAC)

BAUDIS, Laura / U. Zurich

International Scientifi

National Organizing c
Program Committee (ISPC)

Committee (NOC) !
AMATO, Elena / INAF-Arcetri HINTON, Jin/ MPIK-HD / Chair, GA

BARW: Stave / UC Irvine HU. Hop@bo IRER CAS BINETRUY, Pierre [ U. Paris Diderot
BAUDIS, Laura ! U. Zurich / Chair, DM 15HIHARA, Aya / Chiva U. BLAS!, Pasquale / INAF

BAZILI KAYA, Galina / Russian Acacemy - KATZIUNAD Erlangen-Nimberg BURGER, R Adriaan / North-West U.
of Science KIM, Yeongduk / 1BS CAQ, Zhen [ IHEP

COHEN, Christina / Caltech / Chiae, SH MAIER, Gemot / DESY © DEIGOUVEIA DAL PINO, Elisabete /
DE GOUVEIA DAL PINO, Elisabete / Ufge~ MANDRINI, Cristina H. / CONICET-UBA U, de Sao Paulo

Sao Paulo MCENERY, Julie / NASA

DE ONA WILHELMI, Emma / [nét Space = MOHANTY, P.K. / TIFR, Mumbai

Scence CSIC, IEEC MONROE, Jocelyn / Royal Holloway, U. Longen
DINGUS, Brenda / LANL NERONOV, Andrii / Geneva U.

DONATO, Fiorenzdll Terno U., INFN OSHIMA, Akiteshi. / Chubu U.
DRURY, Lukel DIAS, Ireland PETRERA, Sergio/ GSS|, L
POTGIETER, Marius / NWU, Potchefstroom

ELSASSER, Dominik / TU Dortmund

PTUSKIN, Viadimir / IZMIRAN, Moscow
E Paul / U. Delaware QIN, Gang / Hartin Institute of Technoiogy
FORTSON, Lucy / U. Minnesota ROULET, Esteban / Bariloche
FUKUSHIMA, Masakif / ICRR / Chair, CR-1 ROWELL, Gavin / U. Acelaice
‘GABICI, Stefano / APC
GHIA, Piera / IPNO, Orsay
GUPTA, Sunil / TIFR, Mumbai
HAINO, Sacakazu / Academica Sinica
HAMS, Thomas / NASA / Chair, CR-D

DE ROECK. Albert | CERN d
JEDSJO, Joakim / Stockholm Univ.
I TIFR, Mumbal | Vice-chair

NAM, Soonkeon / KHU
OH, Suyeon / CNNU
PARK, Hwanbse / KNU ENGEL, Ralph / KIT

PARK, Il H./ SKKU / Chy

TORII, Shoji / Waseda U., JAXA
WENIGER, Christoph | GRAPPA, U. Amsterdam
2A8, Envique | IGFAE. U. Sentiago de Composte

- Worlds largest and most important cosmic-ray conference
~ 2000 participants expected

Large interest in Korea in astroparticle physics

Carsten Rott 6
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lceCube Computing and Data

® Data

® The lceCube project generates about 700 TB/year.

® This data is processed and filtered so that a reduced
set can be kept in the data center disks for analysis.

® [wo data centres: DESY Zeuthen and NERSC
e Computing

® Distributed computing at member sites and at the
computing facility at UW Madison

® [The UW Madison cluster delivers about 25 million CPU
hours and close to 500,000 GPU hours for lceCube

analysis jobs every year

Carsten Rott a €S 29 June 13,2017



J.Parallel Distrib.Comput. 75 (2015) 19W

Sites participating in IceCube Monte Carlo production by country.

® Sites contributing to lceCube MC production include:

e Uppsala University (SweGrid), SOy Jeae iype 10, D% Seees
Sweden ARC 2
® Stockholm University (SweGrid), Canada PBS 5
e University of Alberta (West- Grid), Germany |S)g§ ;
® TU Dortmund (PHIDO, LIDO), CREAM 4
e Ruhr-Uni Bochum (LiDO), DEREN) PBS 2
USA HTCondor =
® University of Mainz, PBS 3
SGE 4
® University. Libre de Bruxelles/Vrije Universiteit Japan HTCondor 1

Brussel,

® Universiteit Gent (Trillian) Southern University

(LONI),

[ Any Metazeocr %) [ Any Cenerater %) [ Any Crid ) AppY Fiters
. . . Confs cion Fil ( Danaser 9255 ¢ [ PROCESSING ¢
® Pennsylvania State University (LIONX), B
Datasets W Suspend @ Resume
. . . . Wiki
® Un|VerS|t)’ of Wisconsin (CHTC, GLOVV, NPX4), _ Page:1234> Results 1 — 100 of 328.
Open Science Grid’ Job Queves m Status Metaproject Generstor  Grid Host Errors  Progress
[ 0985560704 PROCESSING :::l:::oa onoy CORSTRA-n-ice laProdDAGCA glow-cobé 32’:‘, ;;'
® RWTH Aachen University (EGI), University orids sy PROCESNG o coRsinie laPodhWOCn phsosassop S0, W
Nodes o n.
Dortmund (EGI), Search ~  Gagso1Es  PROCESSING mnaoa-m CORSIKA-in-oe  IoeProdDAG.CA o147 zg’ m
® Deutsches Elektronen-Synchrotron (EGI, DESY), [Tickets ssinly PROCESSING [0 ) CORSIRAdndie laProdDAGCA psococoos o L, et
. . 025565001  PROCESSING :‘,‘:‘i":‘oqm_m CORSIKA-in-ive TeProdDAG.CA €140 . -T
e University Wuppertal (EGI), UW Ganglia Monitor . P i
ery— 925563008 PROCESSING |00t CORSIKAdn-oe keProdDAGCA gs0000009 o 0 :}:‘
® University of Delaware, Lawrence Berkeley UW GLOW Monitor maseson FROCESSING TR consmninie lsProdAGes ghsococoy (o We—"

National Laboratory (PDSF Dirac,Carver),

e University of Maryland.

Carsten Rott a % 30 Dark Matter Cluster Oct 7, 2016,

K-Hotel Seoul
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® |ceCube has openec
Universe

® ... but
neutri 1C

Image:Stephan Richter, IceCube/NSF



