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Seeing the Universe in Neutrinos 
from the Earth's South Pole



 Optical image

If you don't know what a hand is....

What can you tell me about a hand just by looking at it 
(you can't touch it, dissect it, make any contact with it)
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If you don't know what a hand is....
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The Crab Nebula
Star with gas cloud around it



 

Seeing the 
universe in 
Neutrinos!



 

What are neutrinos?

●  Elementary particle
●  “Invisible” or “ghost” particle

● No Electromagnetic Charge
● Rarely Interact

Once in a while, interacts with stuff to create charged particles (like electrons, muons). 
These charged particles make light.

img credit: http://neutrino.aquaphoenix.com



 

Why use neutrinos instead of light?



  

Have you ever been buried in snow?



 

What if you're buried 1 mile deep?

Should you see light? 



 

Only when small particles go through 
very fast (Cherenkov Radiation)



 

Light Sensor

Glacier at the South Pole

2.5km deep!



 



 

“Event View” video



 

Journey to the South Pole
New Zealand (Christchurch)

Gateway to Antarctica!
Gear issue



 



 

Arriving at McMurdo



 

McMurdo Station



 

C130 to South Pole Station



 

South Pole Station



 

“Around the World” video



 

Life at the stationcommute work

sleep



 

The screen to live by 
at South Pole Station



 

Winter Over!



 



 



 

You can apply to winter over too!
http://icecube.wisc.edu/jobs/show/winter_over_pos



 



 



 

How did I get 
here?



 



 



 



 



 



 



 



 



 

Doing astronomy using neutrinos 
was just a dream until 2013....



 



 

This was the first time neutrinos from 
outside our Galaxy was seen.

This created buzz in scientific papers.



 

But where do these super-high-
energy neutrinos come from?



 

How do you look for a star/galaxy?



  

Two Science publications 2018



  

We even had a press conference



  

On Sept 22, 2017 a high energy neutrino left a spectacular 
trail of light



  



  



  



  

First time a possible source was located!



 

Where do we stand?
● We've seen extremely high energy neutrinos from outside our 

galaxy
● Astronomy has become truly “multi-messenger”
● What does the “night” sky look like in neutrinos? Stay tuned... 
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