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fenewed Interest n Gravity

 Unexplainable 1% deviations from the
Inverse square law

e 33 orders of magnitude of untested
gravitational force

* Higher Dimension Possibilities: impacts on
string theory and solutions to the hierarchy
problem



The Hierarcly Problem:

TheWeak Force unites with tHeectric Force at
13 GeV ~ 1018centimeters, but with HiGravity at
108GeV ~ 1033 centimeters.

A Solution:

Perhaps Gravity is not simply 1 &t the quantum level.
Gravity would be much stronger, thereby uniting sooner, if
it followed a 1/¢, 1/r%, or 1/ growth at small distances.



Gravity conponents exist In
very small, conpact
spatial dimensions

Our Gauss’s law for gravitational potential is then

Gy=M pygy? is the Newtonian
gravitational constant and

vin=gmm,x1 + G, mm,x1 Gain = M piegy®™ is the coupling
r nyl constant for the added

gravitational component.
2= 2
I\/Ipl(4) =M Pl(n+4) X Volume' Extra Dimensions

Notice that gravity is essentially,Gm,m, x 1 for very large “r"
r

mm, x 1 for very small “r”
p+l

G

4+n



How Big is “n"?

Since we want to unite the electroweak force with gravity,
we set g, = M, 4.,y @and choose “R” such that we producg M

R~ 1039 -17cmx (1Tev} *2n
m

ew

e n=1:. R103cm --> solar system sized dimension and
deviations

e n=2: Rel mm --> the distance where present
experimental measurement stops

e Nn=3; R-->TeW distances



Testing n = 2 with a torsion pendulum

We need to construct a torsion pendulum that has

: : 5)
e Zero torsion-attraction to a source
due to Vg 1/r )
e Maximum attraction dueto
Vgayoc 1L or e x 1/ D

Thepatatid dueto gavity and an addtiond Yukanai nteradion canbewwitten D
v = - J’ dq dIZM [1+aexpf%2)]

Where Gis the Newtonian gravitational constant, r12 is the distance betweenrl anarz,
o(rl) angy(r2) are mass densitiess strength of the Yukawa force relative to grawity,
and\ is the range of the Yukawa force.

Plot of 1/rande x 1/r



Pendulum and Source Dgsi
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The Results Race...

*The optimized pendulum yields a 100 to 1
signal-to-noise ratio for a Yukawa force with
0.1 mm Compton wavelength--roughly>Xines
more sensitive than previous experiments

«Construction began in August, and data collection
will commence in late Fall or early Winter.
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Strength of the modulus force relative to gravity (alpha) vs. its compton wavelength
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