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

® We need a unified
theory to approach the
Beginning of the uinverse
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® Dark Matter

® Fermi (Dark Field) scale

® Dark Energy

® Neutrino

Terascale physics likely to be rich







Colliding



need telescopes

better better mirrors,
resolution CCD

larger
telescopes,
more time

better
exposure

visible, radio,
multiple probes X-ray, infrared,
UV, gamma




Recreating Big Bang




Recreating Big Bang




damping ring

positron
preaccelerator

collision hall

positron source

aux. positron and
2nd electron source

damping ring

linear accelerator

accelerator

electron
sources y




® well-defined

full energy

information

LHC [*?




LHC

|4TeV
a fraction
proton (composite)
high

very high

specific modes

lose info along the beams

under construction













Angular scale
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‘Large Magé'llqnic Cloud




EROS collaboration
astro-ph/0607207
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left-over from
near-complete annihilation
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——4.8Gev EC
———19.Gev HC

500cm

YX hist.of BA.+E.C.




Supersymmetric Dark Matter E
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@ LHC+ILC—=1000
LHC+ILC—500
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the way the Universe
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case study
Baltz, et al, hep-ph/0602 187




cosmological measurement

detection

colliders

cosmic abundance

mass of the Dark Matter
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Gravity
long-ranged
Electric

long-ranged




There is
filling our Universe gravity

E&M

weak i%‘gh

otherwise no atoms!




There is
filling our Universe gravity

E&M

weak i%‘gh

otherwise no atoms!




= 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 I-parity






Che New ork Cimes

July 23, 2008

The Other Half of the World Discovered

a, Switzerland







- efeT = utu”
[ Vs =350 GeV
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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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Particle Physics and Cosmology are
intimately connected

Questions of the New Millennium

Hope to understand what dark matter is






