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Original plan was to be a lawyer...
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...Now | build telescopes in Antarctica!



TELESCOPES
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Ileo observes the “rough and unequal”

Gal
surface of the moon
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ible light.
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GALILEO USED LIGHT...

..ANYTHING ELSE?






NEUTRINOS:
THE GHOST MESSENGER



BORN IN ANY NUCLEAR REACTION
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Enrico Fermi Nuclear Plant, Newport Ml

Fission In Nuclear Reactors

Nonburning hydrogen

Hydrogen fusion
Helium fusion

Carbon fusion

Oxygen fusion

Neon fusion

Magnesium
fusion

Silicon fusion

Fusion Inside stars




LIGHT AND WEAHKLY INTERACTING

100 trillion neutrinos pass through
your body every second!!!

neutrino :
N

IC: LUX Science




DREAM FOR ME:
SEE THE UNIVERSE
THROUGH NEUTRINO EYES






WHAT DOES A NEUTRINO
INTERACTION LOOK LIKE?



F-18 going Supersonic
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Sonic boom...



Radiowave

Showgr :
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SWEET! THIS ALL SOUND SWELL.
.90 WHY DO | HAVE A JOB?

BECAUSE LIFE IS HARD



Neutrino energy

~1018 eV

1,000,000,
000,000,
000,000
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Passes through Spartan stadium ~1/year
Interacts ~1/decade



A rare
particle
that also
Interacts

rarely. DOUBLE FACEPALM

When the Fail is so strong, one Facepalm is




QUESTION:

WHERE DO YOU FIND A
GIGANTIC AMOUNT OF SUPER
CLEAR ICE?



ANTARCTICA
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The IceCube Detector: the world’s biggest “neutrino camera

| CECUBE

aLE NEUTR

50 m

Amundsen—Scott South
Pole Station, Antarctica

86 strings of DOMs,
IceCube Laboratory & A National Science Foundation-
; set 125 meters apart el
Data is collected here and managed research facility:
sent by satellite to the data

warehouse at UW-Madison T

60 DOMs
on each
string

apart

, 3 DOMs
are 17
meters

Modale [DOM) 2450 m \ "l”l\””

5,160 DOMs
deployed in the ice
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ASKARYAN RADIO ARRAY

Antennas

Station

Radio Emission

Detection Concept Station Design



STATUS OF ARA
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. Deployed ARA
Station
Instrumentation

O O deployment in 17/ 18

O Planned ARA Station
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South
Pole

IceCube

<:> South Pole
3. 1 . / Station

Skiway

IceCube

South

o Pole

I
South Pole
Station
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Amimdsen- Scott South Pole Station
‘ COSMO Sky-Med RADAR image

July 6, 2012
; Dark Séétor
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* Elevated Station

Vehicle trail
/ to SPRESSO



GARGANTUAN INSTRUMENTS

IceCube
South Pole

1729 ft.
527 m.
Willis/Sears Tower

Chicago

1483 ft.

453 m.
Petronas Towers 1&2

Kuala Lumpur

1815 ft.

553 m.

CN Tower

Toronto 7874 ft.
2.4 km.

\/\ /‘\/ \ 6 ft.
1.8 m.
Person

Mic hl\gan Cap|t0| B Cables and DOMs
267**ft|




BUT DO THESE HIGH-ENERGY
NEUTRINOS ACTUALLY EXIST?
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First cosmic neutrinos

e,

2012: IceCube reveals ”Bert and Ernie” //
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(TWO OF)
THE BIG,

OPEN QUESTIONS



* Active Galact'lc Nucleus C'entaurus A.-
""._:" Y (ESO public rmage release)

Y What are the neutrino “engines”?
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’_\ - Neutrinos from blazars—first possible source!
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What can we do with them?



THANK YOU!
QUESTIONS?




