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Trnz 2nd of Prysics

and these are now so firmly established that the
possibility of their ever being supplanted in consequence

of new discoveries is exceedingly remote.”
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Friz End of Priysics

U. of Chicago, 1894
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Tz Wiraelz Yzape - 1907

1915 -
General Theory of Relativity,

the theory of gravity,
based on warped space
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cinsrzin's Trizopzrical Discoyzy

~ Ligar coimzs in small gackzis = onotons
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Space s Warped by massive ob)ects
“Cosmpological conshant=

Many oihier imporiani discoveries

Remain central 1o our exploration of' the universe
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Understand how nature:s forces are related

electromagnetism [Elilele) geiviny
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Weak nucleal force
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Ultimate Explanation?
o e RES TR UGHHGE O e COS0S

e Dream LivesiOn
INeeds|experimentiall verification

There are encouraging signs that success is near
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== e Vo doubt about it Desh - \
WILEINIEY  we've mathematically
expressed the purpose of
the universe.

Gad, how I love the thrill of
scientific discovery.
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We have a precise |
Ty understanding of matter
s ol and its behavior

sterious Frontiers of Our Universe, BIG and small
Lane County Medical Society Jim Brau March 6, 2007



Lane County Medical Society Jim Brau March 6, 2007



Syminzirizs of oaericlzs

28 Paul AN, Digeae
= Tnzogy of iz 2lzaifoy)
‘o

ielnlng e2lariviny el qlesiig 2endics

S eieeded orassiimen ereererparimer
PArIICIES o eVErYARNoWR PAriicie

= ANTT-MATTER
» DOUBLED THE NUMBER OF PARTICLES
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bark Matter Dominates - M’th‘f isit?

Hubble Data analyzed by Yale astrophysicists
Astrophysical Journal 617: L15-L16
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= Siringlisiminiscule
- Atom is 10,000,000,000,000,000,000,000,000 x bigger
= Space is fien-dimensional (hot 3D!)

= A maiiching set offf particles appear
> the super-partners of ordinary particles
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SLlper/ nziey and Sieings
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ELEMENTARY
ANTI-PARTICLES

- Supersymmetric
CACH LY 1 "shadow" particles

* The supersymmeiiric particles have jusi fihe
properiies expected of Dark Matter
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Proolfg tnz Blg Bdiig

- Tz graes dez a vzey smdll fracrion

Universe *Anti- matter miniscule

“ @ ‘What is the rest?
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Proolfg tnz Blg Bdiig
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Tz domifgant “Wzignr” of Faz Udlyzedz 13
cL&r’ ¢ matter and daes znzeay

Dark Energy J ® stars
Surprise /4 ® baryon

‘Related to 4 :
Einstein's & neutrinos

Cosmological @ dark matter
Constant @ dark energy
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D Merrrze
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DAKNERERGY,
DENERMITINIES
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Somzining from ) lorning
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suum energy is the sum of all the simple hart

1
E, = Zﬁkmj
Kl

'A) for the scalar field. This sum may be eva
. go to infinity. The periodic boundary condi
2ger values of n. There are then Zdk/2n disc
es an integral:

1,,3p w ;3
E = —4&L7|—=d%
° " an .[(211)3

pose a cutoff at a maximum wavevector

4
E, kK
Pyae= lim —3 = —%F
Low L 32n

= By a factor of 1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000,000,000,000,000

= This is a BIG-Time mysiery

* we khow: how ihe universe might make Dark
Energy, but we don't know hiow' o make so

little
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Begins operation

later this year
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Trrrzenariondl Linzae Collidze (TLC)

Planned to begin
Under operation last

half of next decade
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= Gravify waves 259 park Matter

= Higgsi Boson
~ Dark Enhergy
- Otherr AMAZING Thinhgs

Stay Tfuned!
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