SPACE IS FULL

|||||||||||||




My name is Chris Gilly!

(Chris R. Gilly in publication)




ASTR 1000 - The Solar System - Summer A Session 2018 I’ Astrophysical & Planetary Sciences

Instructor: Gilly (Chris Gilbert) =7 UNIVERSITY OF COLORADO BOULDER
E-mail: Chris.Gilbert@colorado.edu

Class Website: leam.colorado.edu

Instructor Website: www.chrisgilbert.space

Class Meeting Time: Weekdays 11am - 12:35

Classroom: Duane G131
Instructor’s Office: Duane D142
Office Hours: TBD, and by appointment

Goals for this class:
1. Instill the idea that we are all scientists
Instill an appreciation of the many ways in which science influences our everyday lives
Convey a sense of excitement associated with scientific discovery
Demonstrate that science naturally evolves to explain “how” (not “what”)
[lustrate that a few scientific concepts explain many diverse phenomena
Encourage use of the scientific method to determine ‘best explanations’ for observed phenomena
Leave students with an understanding of the workings of the universe in which they live
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Stuff I’'m Doing:

Graduate Research Assistant/ PhD Candidate
Graduate Admissions Committee
Planetarium Series Coordinator
Boulder Jr Astronauts
Summer Instructor

Laboratory for Atmospheric and Space Ph



Space is mostly empty

...Is alie. Forget it. False.




An atom\is about =
99.9999999990/&

!
eI ptyspa CE.
. Atoms consist of 99.99999999

empty space.

That means:

/ the computer you're looking at,
'fYOU removed the empty—*“ the chair you're sitting on,

space from the atoms of all™ and you, yourself
people, the entire human race could
fit in the volume of a Sggar cube. are mostly NOT THERE.

How awesome is that?!
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Stellar “Interlopers” = Hubble Space Telescope ACS

Four runawag/ stars plowing through regions of derjse interstellar gas and creating bright bow waves
a

and trailing tails of glowing gas. Image credit: NASA, ESA and R. Sahai (NASA/JPL), taken with
Hubble's Advanced Camera for Survéys.

NASA, ESA, and R. Sahai (NASA/JPL) STScl-PRC0O9-03
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That's enough about big stuff...what
about small stuff?




Lets imagine just a tiny cube of “nothing”
deep in space
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Particles

1 cm (h)
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- » ] cm (d)
1 cm (w)

IGM: 1 particle [ meter/?3
Galaxy: 1 particle / cc
GMC: 1000/ cc

GMC Cores: 10M6 [ cc

Height above Photosphere (Mm)
10 100 1,000 10,000100,00

Number Density: logio( p/mH )
+ Mass Density: logio( o)
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Zero-Energy Universe

e Postulated in 1973

« Equal amount of positive-energy matter and negative-energy
space/gravity

e Whole universe might be a
"quantum fluctuation”
» Source of the big bang

 Could explain “flatness” of universe”

- [dea: Spacetime contains energy, and is a part of "empty space”
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>Space is an object, filled with:
(Magnetic) Fields

Photons 1 cm (h)

Cosmic Rays

QCD Nonsense 2

Hydrogen (“Stuff”) «——  lom(d)
1 cm (w)

>For Matter: When you zoom out,
you also have to increase the size of your handful.

>There is way more stuff in space than on Earth.



Extra Stuff — Graduate Admissions

« Don't explain the details of your research —they don’t really care
» Do include a few extra-curriculars. It counts for a lot!

e A grit story is great to have too.

» Letters of Rec are kind of just a box to check

« Make sure to say
« Why you want to go to grad school at all

« Why you want to go to this particular grad school




