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rough outline of talk

basic ideas
• powers of ten
• accountability: experiment 
• incompatibility of GR and QFT  ➠ string theory

pesky puzzles
• patterns in quark and lepton spectrum - why ?
• unification ?
• supersymmetry ?
• composition of universe - dark matter & energy = ?
modern string theory
• extra dimensions of space
• big bang or big crash?
• spacetime as emergent
• D-branes
• AdS/CFT
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Accountability: experiment, particle-style



Accountability: experiment, particle-style



Accountability: experiment, cosmology-style
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pesky puzzles



















modern string theory











D-branes (new in 1995)

• Strings not the only extended objects in string theory!

• D-brane := hypersurface where open strings end.

• Carries generalization of electric charge (“R-R”).

• Gravitational fields (+etc.!!) living in D=9+1 bulk.

• Gauge fields (+etc.!!) living in d=p+1 worldvolume.



AdS/CFT (new in Dec.1997)

• Taking “decoupling limit”, i.e. special low-energy limit, 
of system of N Dp-branes ➾ massive simplifications.

• Open string theory on branes ➾ simple gauge field 
theory, specifically n=4 supersymmetric Yang-Mills.

• Closed string theory in bulk ➾ near-core region of 
bulk supergravity spacetime, plus stringy corrections 
in [interior of] near-core bulk SUGRA spacetime.

• Stunning new duality, i.e. equivalence, between 
gravitational stringy system and SYM field theory. 
Explicit, computable example of emergent gravity. 
Spacetime classical only as N→∞ and g→0.

• p=3 is “AdS/CFT”, p≠3 cases more tricky. ☺



more?







www.physics.utoronto.ca/~peet/online/
www.physics.utoronto.ca/~peet/online/general.html 

Where to learn more

Thanks 
for

watching!
☺


