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The Milky Way looms large over the summertime night sky just as it did centuries ago.



Edwin Hubble observed a multitude of galaxies, including the Pinwheel (M101), in order to make the startling
and disturbing discovery that space itself is expanding. Nasa/esa/k. KUNTZ UHU)/F. BRESOLIN (UNIVERSITY OF HAWAIIJ. TRAUGER UET
PROPULSION LAB)/J. MOULD (NOAQ)/Y.-H. CHU (UNIVERSITY OF ILLINOIS, URBANA)/STScl



BEHEMOTH BLACK HOLE. Astronomers have discovered a normal-sized galaxy in the early universe, illustrated here, with a black
hole at its core that holds 10 percent of its mass, far more than current theory dictates. wicuaes s sewrensem vate uNVERSITY)



Big Bang

How it all formed

Cosmic

microwave

background
380,000 years §¥

\'Clouds

/ of neutral

hydrogen

A : DARK AGES
Three

minutes

million
years

Astronomers think a span of time that lasted hundreds of millions of years called the

reionization era began when the first stars and galaxies emitted radiation that turned hydrogen
atoms (one proton, one electron) into hydrogen ions (a proton without an electron). ssvsonour roes keity
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PET scan







Optical Lattice

Cold atomic gas
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Supersynmetry — SUSY
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Some Unanswered Questions of Physics

1. Dark Matter
2. Dark Energy
3. New States of Matter at Ultrahigh Temperatures and Densities
4. New Theory of Light and Matter at Very High Energies
and Temperatures
5. Relativity
6. Are protons unstable?
7. Modified Gravity
3. Quantum Gravity



9.

10
11
12
13
14
15
16
17

Fifth Force

. String Theories

. Multiverse

. Quantum Information and Quantum Teleportation
. Entanglement

. Theory of Everything

. Fusion

. High Temperature Superconductivity

. Reality etc.



