ICECUBE

NEUTRINO OBSERVATORY

The lceCube Neutrino Observa{org is funded primarilg bg the U.S. National Science Foundation
and is opem’(ed hg a team headquar’(ered at the Universi{g of Wisconsin—Madison.

lceCube construction and opem’(ions were also funded bg signiﬂcan‘( contributions from the

National Fund for Scientific Research (FNRS & FWO0) in Belgium; the Federal Minis’(rg of
Education and Research (BMBF) and the German Research Foundation (DFG) in Germang;
the Knut and Alice Wa“enberg Founda’(ion, the Swedish Polar Research Secre’(aria’(, and the

Swedish Research Council in Sweden; and the Depar{men{ of [nergg and the Wisconsin Alumni
Research Foundation in the U.S.

The lceCube Collaboration, made up of more than 430 people from 38 institutions in
14 counj(ries, is responsible for the scientific program. Mang of the collaborators also

contributed to the design and construction of the detector. > ';

icecube.wisc.edu
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ON THEIR FIRST (AND LONG) TRIP FROM ANTARCTICA’S COAST TO THE SOUTH POLE, THE PENGUINS

ROSIE AND GIBBS HAD MANY ADVENTURES. BUT THEY WERE IN FOR A BIG SURPRISE ON THEIR
RETURN VISIT TO THE ICECUBE NEUTRINO OBSERVATORY...
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WHOM GIBBS, HOW
LUCKY ARE WE TO BE A
PART OF ANOTHER PARTY?!

RIGHT?I BUT THIS SEEMS '
BIGGER THAN THE LAST
ONE WE WENT TO A FEW
YEARS AGO.
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D GIBBS. g HELP YOURSELVES TO
HeY ROSK R SOME CAKE, ALTHOUGH |

g OME TIME LA TEE ooo e e i o UTIOLT! 7 s SIT ROSIEHAS ALREADY.
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WELL, WITH THE UPGRADE WE'LL ;
BE DRILLING AGAIN!ICECUBE WILL A — - .| —He i
DEPLOY MORE INSTRUMENTATION, ROSIE QUICKLY LED THE WAY TO THE DESSERT TABLE. THERE, THEY FOUND WINTEROVERS ALEX AND MAEKO,
LEADING TO NEW MEASUREMENTS

OF NEUTRINO PROPERTIES.

| CELEBRATING THE U.S. \
NATIONAL SCIENCE
FOUNDATION'S 75TH

CAN YOU TELL US WHAT ANNV[RSARY.

THE PARTY 1S FOR?
SOMETHING BI6 MUST
HAVE HAPPENED!

$0, WHAT'S NEXT FOR
ICECUBE?

HI ROSIE AND G1BBS! MY
NAME IS PETER, AND |
WORK AT THE NSF. NICE
T0 MEET YOU TWO!

WOW, THAT'S Y g
$0 CooL!
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ICECUBE’S SCIENTIFIC DISCOVERIES WERE ALL MADE POSSIBLE BY NSF—WITH 75 YEARS 0y Bk g Va
FOCUSED ON THE ENDLESS FRONTIER OF SCIENCE—AND BY THE ICECUBE COLLABORATION., : g \ i o5 \ ﬂ”ﬁ;ﬁ h\ / , '\
- R 2w B ROSIE AND GIBBS MADE A NEW FRIEND AT THE POLE.

HERE'S TO AN EVEN BRIGHTER FUTURE AHEAD!
RN



ICECUBE HAS BEEN
PRETTY BUSY SINCE NSF
FUNDED THE 1CECUBE
UPGRADE. THERE IS A LOT
TO CELEBRATE TODAY.

R
OH YES, | REMEMBER
LEARNING ABOUT THAT!

YES, ICECUBE HAS HAD
TWO SUCCESSFUL
FIELD SEASONS FOR

THE UPGRADE, WITH
ONE MORE T0 60.

g

WHAT COOL STUFF HAS ICECUBE ‘:,_

HAVEN'T YOU BEEN

KEEPING UP WITH PR 7 10,1 WAS TOO BUSY N\
B - LOOKING FOR WATER...
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ROSIE WASN'T AS UP-TO-DATE AS GIBBS...

THAT RESULT PROVED CORRECT A 60-YEAR-
OLD THEORY PREDICTED BY NOBEL LAUREATE
PHYSICIST SHELDON GLASHOW 1N 1360.

\

THE PENGUINS LEARNED ABOUT THE DISCOVERY
REPRESENTED BY THE FIRST ICE SCULPTURE.
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HA HA! WELL, WHERE DO
WE START...

OH, HOW ABOUT THE
ICECUBE DETECTION OF
A GLASHOW RESONANCE
EVENT?

OF HIGH-ENERGY

AND DIDN'T ICECUBE
FIND ANOTHER SOURCE

NEUTRINOS?

THAT'S RIGHT! WE DETECTED 80
HIGH-ENERGY NEUTRINOS FROM THE
DIRECTION OF AN ACTIVE GALAXY 47
MILLION LIGHT-YEARS AWAY!

ROSIE REMEMBERED THE BLAZAR THAT ICECUBERS IDENTIFIED AS A
SOURCE OF NEUTRINOS. THAT WAS THE LAST PARTY THEY WENT T0!

SO NOW WE KNOW
THAT NEUTRINOS
COME FROM TWO
SOURCES, THE BLAZAR
AND THEN THIS NEW
GALAXY, RIGHT?

WE ACTUALLY HAVE THREE SOURCES
NOW. MOST RECENTLY, ICECUBE
FOUND HIGH-ENERGY NEUTRINOS

COMING FROM OUR OWN BACKYARD!

YES, OUR OWN '}
GALAXY, THE
MILKY WAY!

BUT HOW DID
THEY DO 1T

THEY FOLLOWED PETER OVER TO WHERE ALEX WAS STANDING WITH A LARGE POSTER. IT SHOWED WHAT THE MILKY WAY LOOKED LIKE USING

DIFFERENT TYPES OF LIGHT, AND NOW NEUTRINOS, T00! PETER TOLD THEM ABOUT HOW THE IMAGE WAS CREATED.

SCIENTISTS USED MACHINE LEARNING
TO CREATE A CLEAR PICTURE OF OUR
GALAXY, WHICH WAS PREVIOUSLY
ONLY SEEN USING LIGHT.

WOW, | WILL NEVER LOOK
AT OUR GALAXY THE SAME!




