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Abstract: Physics emerged from the twentieth century with two remarkably successful descriptions of nature which stand in striking co
Quantum mechanics describes the subatomic realm with intrinsic uncertainties and probabilities. On the other hand, Einstein's general r
describe gravitational phenomena in an exacting geometric arena. Theoretical physicists have struggled for over fifty years trying to combin
views in a single unified framework. More recently, superstring theory has drawn a huge amount of interest as a leading contender to provide
unification. Superstring theory is a theory of strings, branes, extra spacetime dimensions and much more. In my lecture, | will try to give a f
for what superstring theory is all about and why physicists, like myself, continue to be so excited about this, perhaps the final theory.
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“At this point we notice that this equation is
beautifully simplified if we assume that

e = T BTl }"".“J'- th‘k m -l"}'l—- nnnnnnn ,
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"It's all string theory to me."
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Einstein:

Gravity: It's all just straight lines!

Special Relativity (1905):
Space and time are inextricably linked mmmp Spacetime

General Relativity (1915):
Gravity is a manifestation of spacetime curvature.
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General Relativity: a rich source of new ideas

Black holes

Gravitational waves
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General Relativity is rigorously tested!!

» Deflection of Light by the Sun

» Gravitational Redshift

* Precession of the Perihelion of Mercury
 Time Delay of Light, . . . ..

)

A

Hulse and Taylor: =
Nobel Prize in 1993!! £-=




General Relativity is rigorously tested!!

Global Positioning System (GPS):

Accurate positioning requires accounting for affects
of general relativity on clocks in orbit and on earth




General Relativity is rigorously tested!!

» Deflection of Light by the Sun
» Gravitational Redshift

* Precession of the Perihelion of Mercury
 Time Delay of Light, . . . ..

Hulse and Taylor:
Nobel Prize in 1993!!

Shdft in Pentastron Time

-2

1954 1975 99 197F 1078 1979 198E 19EI 18R:

General Relativity Is the geometric arena of
physics on very large scales:
Nnlanate <tare aAaalaviee cnemnonloav
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Quantum Mechanics (or Quantum Field Theory) is the
probabilistic arena of physics on very small scales

'S

Particles can act like waves! /\ /\
Planck's
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Quantum Mechanics (or Quantum Field Theory) is the
probabilistic arena of physics on very small scales

Particles can act like waves!

27 h _Pia nck’s /\ A

de Broglie wavelength: j =—— = constant
P

4%x10°"m
.000000---000004m
% 5

=,
30 digits

Positions are uncertain |
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Quantum Mechanics (or Quantum Field Theory) is the
probabilistic arena of physics on very small scales

Particles can act like waves! !
Planck’s I\A/ \/\/\

2x h—
de Broglie wavelength: 4 = —— constant St
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Quantum fluctuations are manifest in beam

- voefy@gvior of subatomic particles




Quantum Feld Theory is the probabilistic arena of physics on
very small scales
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Elementary Particles (10 “m)
Fermions: Basons (Force Mediators):
electron, muon, tauon photon (electromagnetism)
neutrinos (3 flavors) gluon (strong)

quarks - up, down, strange, W, Z (weak)
charm, bottom, top =
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Standard Model of Subatomic Physics: €
e above particles plus interactions gy > e
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Quantum Feld Theory is the probabilistic arena of physics on
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Quantum Feld Theory is the probabilistic arena of physics on
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Quantum Field Theory is the probabilistic arena of physics on
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