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Some business

• Lecture next week!

• No lectures: Nov. 26th or Dec. 3rd

• Physics with a Bang! Dec. 3rd, 11am - 4pm

• Last lecture - with luncheon, Dec. 10th
(see handouts)



What do I mean by 
extra dimensions?



Three Kinds of Extra 
dimensions

tiny ones big ones“medium” ones



Tiny extra 
dimensions:

compactification



Kaluza-Klein Theory

1920s!



Mass “Tower”
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String theory!



Supersymmetry



Dirichilet Membranes, 
or “Branes”



Brane inflation?



Large Extra 
Dimensions



Why large extra 
dimensions?

Gravity is weak

Idea: gravity is diluted by extra dimensions!



“Large” is still small



The ADD model



The ADD model



More dimensions, 
weaker gravity

1 extra dimension



More dimensions, 
weaker gravity

1 extra dimension

D total dimensions



We can look for changes 
in gravity on small scales

<1mm



Black holes are easier to 
make with weaker gravity!



String theory, take 2:
SLED

Us

<10 microns



String theory, take 2:
SLED

Us

<10 microns



String theory, take 2:
SLED

tested: soon!



Randall-Sundrum



Warping the extra 
dimension(s)



Two versions:

two branes
one brane

(the other at infinity)

(a small 
extra dimension)

(a huge 
extra dimension)



Warping changed 
string theory!



Extra-Large 
Extra Dimensions!



D G P



5D gravity, out here

The DGP idea:

4D gravity
 (and us) here

infinite extra dimension



Self-acceleration from 
“gravity leakage”?



“brane bending”



test: the moon!



test: the moon!


