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nubpie s Law:
Expansion of the Univer

Horizon
o of Universe
Big Bang!
Sun/Earth
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14 Billon Moving Away
Light Years at Speed of Light
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Expansion of Universe

Size
Size of , /Time
Universe

Beginning Today Time
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Temperature of Universe

Temperature

Temperature = 1/Size

2.7°K

Beginning Today Size
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Tevatron at Fermi Lab near Chicago
(1980 — 2010)
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Elementary Particles
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Unification of Four Forces
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Physicists’ View of Early Universe

Fiat lux
Let there be light



Structure of DNA
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Symmetry Breaking
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Seven Phases of Cosmic Evolution

Spontaneous Symmetry Breaking

G

0.6 PRESENT

Origin of
Particles
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" )The Biggest Experiment Ever
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Particle
detectors
constructed
at Westwood,
now at LHC,
CERN

Sept 15, 2008 Issue
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First Event at LHC — Recreation of the Big Bang! (Nov 7, 2009



Seven Phases of Cosmic Evolution

Spontaneous Symmetry Breaking
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Formation of Structure in the Universe

Dark Matter is required!




Laboratori Nazionali del Gran Sasso, Italy

LNéS 1400 m Rock (3100 w.m.e)




XENON100 Detector
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XENON 100 Detector (2009)
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Seven Phases of Cosmic Evolution

Spontaneous Symmetry Breaking
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Solar System (4.6 B years ago)

Sun




Orgamc Polymers (4 5B > 4B years)

L5

organic monom

\ ""\.‘z’i” 'z'..’S'a. :‘.-

an amino acid
organic monomers

hydrogen
Cyanide

‘ _ecules from Earth



How to observe the “Origin of Life”

> Exactly the same way as we look for
the “Origin of Universe”

Telescope Microscope
>We must look for “Live Life”

>Take advantages of the state of art
” In particle physics.
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Single Molecule Imaging

Nano Technology

Extracellular
Medium
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Particle Physics
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Gold nano particie (40nm)
attached to Transferrin Receptor (TfR) on Cancer Cell

20 nm

0.1ms

Prof. Manuel Penichet (Oncology)

200 0.1ms
(10, 000 frame/sec)
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UCLA Fast Bio-Imaging Group
L. Fraddackson, J. Raqrguer, A Theng, K. Jewhurst, J. Miao, K. Arisaka



Seven Phases of Cosmic Evolution

Spontaneous Symmetry Breaking
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Universe

-,

100 Billions Neurons 100 Billions Galaxies

New York Times 8/21/2006



In vivo calcium imaging of neuronal activity

femtosecond laser

880nm
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In vivo calcium imaging of Barrel Cortex of Mouse

Barrel Cortex

Layer 2/3

150 pym deep

240 fps
Raw Data

(x3 faster
than real)

Beam 1
(0 ns)

Beam 2
(+3 ns)

Beam 3
(+6 ns)

Beam 4
(+9 ns)



In vivo calcium imaging of Barrel Cortex of Mouse

Barrel Cortex
Layer 2/3

150 pm deep
After
averaging

(x3 faster
than real)

—- 300 um -—

58 neurons

(~100 billons
neurons
in our brain)
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Why are we here?
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Four Major Science

Origin of Particles

Particle Physics

Origin of Life

Molecular Biology

Origin of Universe

Cosmology

Origin of
& Consciousness

Neurophysics
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