Chapter 14:
String Theory



eg. Higgs boson, photon, graviton




Open and Closed Strings



Tachyons




Supersymmetry+Strings
Superstrings

no tachyons
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Green and Schwarz

need 10 dimensions
Type I, Type IIA, Type 1IB




Gross, Harvey, Martinec, Rohm

Princeton String Quartet

"heterotic” string




Candelas, Horowitz,
Strominger, Witten
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Hide Extra Dimensions in
Calabi-Yau




CalabiYGU

distinguishes left and right handed fermions
without destroying SUSY



Effective Theory

Planck Length: 107°° cm



Harvard vs Princeton

opposing camps 1984-1997




Too many String
Theories

which one is right?

and what about the
vacuum energy?



Edwin Hubble
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Universe is expanding




Supernova Cosmology

Supernova 1998ba
Supernova Cosmology Project

(Perimutter, et al., 1998)
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SNI572 “Tycho” ~  Cassiopeia A
Chandra X-Ray Observatory




Type la Supernova:
Accretion on a White Dwarf
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M. Weiss, CXC, NASA



Type Ia SN Light Curve
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Hubble Expansion

Preliminary Analysis
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Hamuy et al
(A 1996)
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More total expansion of universe

ca the supernova explosion)

Expansion is accelerating




"Cosmological Constant” A

Preliminary Analysis

No Big Bang

Age < 9.6 Gyr
(Hy=50 km/s/Mpc)




"Cosmological Constant”

M3,
B ~ 107"




Susskind and the Landscape




