EART162: Equations You Should Know (in addition to high school physics)

Gravity

Grav. Force F= G%
Centripetal force F =mro®
Uniform sphere I =04MR’
Gravity formula Ag =27GAph
(42 mGal /km g )

Elasticity and Equations of State

Stress = F/A Strain = AL/L

Definition of Poisson’s ratio v

Hydrostatic assumption dP=pgdz
Viscosity
Viscosity definition o = ug
Flexure
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Flexural rigidity D=——"—-
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Flexural equation D
Seismology
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P-wave velocity V,= 3
P

Grav. potential U=-G"
r

Moment of inertia I=3mr’ = Irzdm
Mol difference J, = € ;4

MR
Attenuation factor = exp (-kz)
Hooke’s law o=FE¢
Bulk modulus ap = dap

p K

Flow law E=Ag "o"exp(—Q/RT)
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Flexural parameter o = (Lj
Pn = Pu)E

I +(p, —P,)gW=q(x)

S-wave velocity Vo=

D Q



Heat Transfer
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Fourier’s law F = k(Tz—Tl) = kd—T 1D Heat Diffusion or +u6_T = K 0 ]; "
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Specific heat capacity AE'=mC AT Diffusivity —x=——
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Thermal expansion strain e=aAT Diffusion timescale ¢~ —
K
Fluid Flow
Viscosity o =n¢ Dynamic viscosity v = i
P

Navier-Stokes (Cartesian, in y-direction; gravity doesn’t operate in x-direction)
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Reynolds number = puL Post-glacial rebound timescale 7 ~ I
n pgL
Convection
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Rayleigh number Ra = PRoATd” Boundary layer S=d(Ra™"?)
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Tides and orbits
Orbital energy (per unit mass) = — GZ—M Angular momentum = na’+/1- e’
a
(per unit mass)
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Equilibrium tide H= R—(—j Love number "2 — 5 14 1ou
M\ a ( + 2 pgR)



