Gravity
1 Gal =1 cm/s*=0.01 m/s>
2
Gravitational constant: G = 6.67384(80)- IOIIN(kﬂJ (the standard uncertainty shown in
g

parentheses)

Basic solutions:

M . r
Point or sphere of mass M at distance r (Newton’s law): g(r) =-G—5r=-GM =
r r
2Gy . r
Line of linear density . g(r) - —2Gy—
r r

Plane of surface density o with normal n: g =-27Gon

Relation of gravity strength to potential: g = VU = —g

Laplace equation: diV(g) =V.g=-VU=0
Poisson’s equation: V°U =47Gp

Gauss’ theorem: Cﬁ) g nds = -47G I pdV =—-47GM

closed surface volume

Ellipsoid:
figure flattening: r(@) =T, (l — f cos? (9)
gravity flattening: g (9) ~ 0, (1 + fcos’ 49)

kg

Standard density for Bouguer correction: p =2670—
m



Width of anomaly at half amplitude:

h
From a sphere at depth h: w,, ~——=~1.54h

0.65

From a cylinder at depth h: W, =2h

Excess mass:

_ . Ig (x, y)dxdy
From integrated gravity: |\/|e =
227G
| N | 1 Ju(xy)dxdy
With correction for limited survey area radius R: M, =
- 1 272G
+(R/h)2

2 2

. . g h gmaxWI/Z
From peak gravity (for a spherical source at depth h): M, = % ~ 0.42?

Total buried mass: M, ., = (1+Lj M,
Ap

Coordinates of the Centre of mass for gravity source:

[ xg (%, y)dxdy [ ya(xy)dxdy

4 y entre Mass
J'g(x,y)dxdy CentreM Ig(x,y)dxdy

Centre Mass

Upward and downward continuation: U (X, Y, :—HA o y e’ X”kyw‘k‘(zfz‘])dkxdky

where the Fourier transform of the field at z =z: = ”U X LY, Z Ikxx_ikyydx'dy'

x’y



Magnetic field:

,uomr

Magnetic potential for a dipole m: V ( ) 4
7 r

m 0
Poisson’s relation between gravity and magnetic fields of a structure: H(r) — T n-— g(r)
47Gp or

Induced magnetic field: B = 1, (1 + K‘)H =uH

Measurements:

Mean value for N measurements: J, = —Zgi

i=1

1 & _
Standard deviation for N measurements: S |, = \/—N IZ(Q -

Mathematics:

Fourier series:

Sine- and cosine form: f(x):%+2a cos(—nxj Zb s1n(—nx)

n=1

|inX
Exponential form: f Z ae "

L 271'

Forward transform (e, from f(x)): &, ——je
0

Dirac’s delta function:

o0

Principal property: f (X) =J‘ 5(X - X')f (X') dx’

—00

Relation to Fourier transform: 5 = —j e dk



