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Relative strengths

Consider the forces between two electrons ...

Fgrav B Gmg me = 9.11x107°! kg
_ . =1.60x10" C
Felec kqu ! §
RPN 2><1O_34




Coulomb force demo
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Magnetic force

between two short parallel wires
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Magnetic force

between two short parallel wires

f(&l)(ll) f(@l)(lz)
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T
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= 10" N /A?

k,/k_=(8.988x10° N-m?/C2) /(107 N/A?)
= 8.988x1016 m2/s?
= 2



Drag forces (blackboard and demo)
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Fundamental forces

Relative strengths Scaling with

(at everyday energies) distance

Gravity 10-36 1/R?

Electromagnetism 0.01 1/R?

Weak 1013 e-R/(1fm)  (sort of)

Strong 1 weird (described a bit
in class, time
permitting)

Unification...

Heavenly bodies’ motions and apples falling = gravity (1687)

E and M - electromagnetism (1861, 1905)

EM and W - electroweak (1960s)

EW and S = Standard Model of Particle Physics (though not unified)
SM and G - breaks horribly; active area of theoretical work



