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Please note:

* Participant using the telephone can mute/unmute by pressing *6 on the phone.
* Today's event will be recorded and archived.



Roll Call

When called, please state your:
Name
School / Institution

The number of students participating with
you in the same location




The International Polar Year (2007-2009) is an exciting scientific
campaign focusing on the world’s polar regions!

IPY is a time for discovery, science, learning, and awareness
about the polar regions with activities for youth, scientists, and
the public.




What is PolarTREC?

PolarTREC is a professional development experience in which
K-12 teachers are paired with researchers in authentic polar
research experiences.

In the next three years over 40 teachers from around the
United States will join scientists in the Arctic and Antarctica
in celebration of the International Polar Year!




About the Pole

e

e (uick facts about the South Pole
— Located at 90° South Latitude
— 9300 feet elevation

= — 24 hours of daylightin austral summer (24
B all winter)

A
NN | A Il
‘g"_‘k'tss\ -7 4

s Average temperature mid-summer -25°C (-12°F)
— Average temperature mid-winter -65°C (-85°F)
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the Pole

Two “poles” at the South Pole
— The geographic pole, around which the earth rotates
* Since the ice moves about 9m a year, they re- pIant the pole marker

SW), o each January 15 ,
& 3 B - u‘wuﬂ w
— The ceremonial al pole, in front of the station, W|th ﬂags of all

- the signatories of the Antarctic Treaty around it.
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l 3 f“eutrino Observatory

* What are Neutrinos?
~ | — Subatomic particles, like an electron with no electric charge
— Passes through ordinary matter (atoms) except on rare

=l OC@&SK)”S R -, hddraﬂilﬂ“ ﬂW& ‘&Mg

e

i = Carry information from cosmic events

B * [ceCube is searching for “point sources” of neutrinos in
the universe

m lceCube In-Ice Antarctic Telescope: Casey O’Hara



Four views of the
Crab Nebula

‘Infrared

Different ways of
looking at the
universe give us new
information and ideas

Neutrinos?




B
b

iowidoes IceCube work?

* View my introductory animation...
| * Rarely, neutrinos interact with a proton or neutron in an

atom...
Sa1 © [hiscreates a _,__{nuonkv_v“bjg@mm@es inssame s+ =
& direction...

== « As that muon passes through a clear medium (like ice!)
& it leaves a trail of light that can be detected.

"« lceCube uses the 3-km-thick South Pole ice as a medium
and very sensitive light detectors called DOMs.

v.polartrec.com IceCube In-Ice Antarctic Telescope: Casey O'Hara
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Detecting a Neutrino

1. Neutrino at near light speed
o 2. Neutrino hits proton

3. Muon is creat
T, 4. Muon'enters iceand leaves Ilght trail |
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DOM deploymen ?




g ce‘Cube Overview

* When completed in 2011, there
be 86 strings of DOMs buried i

e Each hoIe Is 2 5 km (1 5 miIes)
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ﬁﬂ km holds 60 DO
spaced out 17m apart

K 86 hoIes each Wlth 6@ DOMs . G e
- more than 5000 DOMs| f s
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‘J‘qp smic Ray detector

* |celTop array detects cosmic rays
* | — Protons, helium nuclei, other space junk

— Hits atmospheric atoms and creates showers of muons,
: L R L R g— ‘&@3@‘
&1 = DOMs embedded in surface ice detect the debris from
BE  cosmic rays just like they detect muons from neutrinos
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| Icelo P DEployment




[ceiop

IceTop looks for cosmic ray

and‘ “ showers from above
\ Surface tanks: IceTop DOMs
Icecube (red dots)

1.5 km: communication
cables down to DOMs

IceCube looks for neutrinos 1.0 km: lceCube DOMs
coming from below (black dots)
(through the Earth)

(2.5 km: total depth)

. -~". . . n;. -~". . . n;. -~". .
- U.n‘cjae‘;lying 'Bedrock,'a"‘l’;'m deep




Other’South Pole Research

* SPT (South Pole 10-Meter Telescope)

— 10 meters across (33 feet!)
— Detects cosmic microwave background (CMB) radiation from the

Big Bang
sS4l — They'search for “dips” in CMB that relate to galactie:clu
- blocking out the CMB ™ ‘“‘“’“"’3“&" W%“ e

*BICEP (Background Imaging of Cosmic Extragalactic
& Polarization — no wonder they made an acronym!)
— Searches for same basic thing, except they filter data differently

— By filtering data, they hope to get better resolution but in a
narrower field

¥ www.polartrec.com IceCube In-Ice Antarctic Telescope: Casey O’Hara
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South Pole Telescope




Other:South Pole Research

* Atmospheric Research Observatory
— Part of NOAA (National Oceanic and Atmospheric

v il
RS

Administration) |
S - —Studies air composition,and poluiants & ety
=i (O, other greenhouse gases (N,0, CH,, Sk, etc)

| === * Ozone layer and things that damage it

— South Pole: cleanest air in the world!
— They compare their air to other stations around the world to

- help with climate change research
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Atmospheric Research
Observatory (ARO)

ASMA
Boundary

SPRESSO
Quiet Circle

Geographical Framework Notes:




Side Experiments

* How does extreme environment affect me?
— Homeostasis: blood pressure, heart rate, temperature

— Reaction time
s W il g
—BEaELgrowtsrate. il imt il

e
|

i—g

- » Making ice cream: Yummy?
I » Read my journals for videos and data sets

IceCube In-Ice Antarctic Telescope: Casey O’Hara
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* Food? Yes, they have it! L
e

— Galley serves 4 meals a day (including Mi (R e
—

— Freshies weekly during summer




life at the Pole

Fun? Yes, they have it!

— (Game rooms: pool, foosball
— Gyms and weight rooms: yoga, soccer, pilates, basketbal

= E5uﬁ§és book I|braue&alﬁiﬁVMntals”&Mf&§’

i~ — Music room

e All kinds of instruments

* Many bands play for special events
— Sauna, growth room, arts and crafts, SPIFF, trivia night

— Kiteboarding, off-base excursions

ww.polartrec.com IceCube In-lce Antarctic Telescope: Casey O'Hara
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iife at the Pole

* Resources? No, they fly it in and conserve it!
— $30/gallon for fuel

* Electricity, water (esp hot water)
e, —\Water.conservation: 2-minute showers, tW|ceaF
= ~ * Also: 1 Ioad“l‘aundrﬁw&‘k’ulg“w %
——_ » Exceptions: drinking water and hand-washing
& — All waste products are supposed to be sent back to US for

disposal
* Recycling: paper, plastic, glass, food, non-sterile, light & heavy

ferrous metal, non-ferrous metal, and so on. .. to non-recyclable

IceCube In-lce Antarctic Telescope: Casey O'Hara o
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South Pole Station
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The Dome
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Spoolhenge




Halos and Sundogs




South Pole makes you go crazy?

“It's a harsh continent...”

e (Questions?




Register for Upcoming Live Events at :
www.polartrec.com!




Thank You!

The archive of this event will be available
shortly at: www.polartrec.com!

If you have further questions, please contact us at:
info@polartrec.com or call 1-907-474-1600

ARCUS




