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The Origin of Solar Energy










® But he failed to unify
electromagnetism and
gravity (GR)




Electroweak theory

Grand Unification?
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data require new

physics
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Recreating Big Bang
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redder

We see distant stars/
galaxies are redder
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EROS collaboration
astro-ph/0607207
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left-over from
near-complete
annihilation







Increasing <o,v>
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® weak-scale mass!!!




we may even create dark matter at
accelerators
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LSP is bino-like
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gammas positrons
neutrinos
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® cosmological

® detection

colliders

calculate




damping ring

positron
preaccelerator

electron-positron collision
high energy physics experiments

positron source

aux. positron and
2nd electron source

damping ring

linear accelerator

x-ray laser

accelerator

electron sources
(HEP and x-ray laser)
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Supernova Cosmology Project

Knop et al. (2003)

Supernovae

LN\

| Clusters

- No Big Bang Spergel et al. (2003) |
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(f»)Q 52 GNlO

l.e, negative pressure

® Generically called “Dark Energy”







The worst prediction in theoretical physics!

® But now it seems finite???
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so fast

Universe ends




Supernova Cosmology Project
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constrain dark energy properties




very different
systematics

How fast is dark energy
creating energy?

® |s dark energy “alive”?

A level of current constraint (SN+WMAP)
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Gravity
long-ranged
Electric

long-ranged




There is
filling our Universe gravity

E&M

weak i%‘gh

otherwise no atoms!
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filling our Universe gravity
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= Magnetic field is short-ranged!







Robust discovery
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But we still don’t know “why”




Three

History repeats itself

Learn from Cooper pairs




More

Pseudo-Nambu-
Goldstone boson

Fat

Higgsless W* as Kaluza-Klein boson

colorful
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missing E7, multiple jets, b-jets, (like-sign) di-leptons

+Universal extra dimension, little Higgs with T-parity






July 23,2009

The Other Half of the World Discovered

Geneva, Switzerland

“Halliday-Resnick™ level confidence

“We have learned that all particles we
observe have unique partners of different spin
and statistics, called superpartners, that make
our theory of elementary particles valid to
small distances.”
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® Precision measurements
at LHC/ILC determine
boundary conditions at
106 GeV

® With both ends fixed,

we can constrain physics |

in between
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1955

anti-proton
in Berkeley
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matter anti-matter




I'(AB>0) > T'(AB<0)




But only one system, hard to
tell what is going on.
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but v, SM neutral
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but v, SM neutral
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M3~ I OISGeV




leptons




Generate L from the direct CP violation in
right-handed neutrino decay
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transform
matter to anti-matter




transform
matter to anti-matter







BBN CMB
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everything

B-mode
polarization in CMB

inflationary energy scale




Superpartner of a heavy
neutrino

quantum fluctuation source
of later structure

slight

preference to matter

Dark Matter







inflationhn! | BBN CMB




_&

Consistent picture of the universe emerged

anti-matter
Dark Field

® New experiments gearing up to solve these
puzzles




® Dark Matter

® Fermi (Higgs) scale

® Dark Energy

® Neutrino

TeV-scale physics likely to be rich




N

(; ’ THE UNIVERSITY OF TOKYO




New intl research
Institute

30 more
scientists
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IPMU Organization (as of Apr. 1, 2008)
Hircihi Komiyama, President , University of Tokyo
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Mathematician, Theoretical Physicists, Experimental Physicist, Astronomer
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Winter 2009 occupancy
~5900m?




emphasis on large interaction area
“like a European town square” ~400 m?
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