Newton’s Law of Gravitation

Gravitational Acceleration

Newton’s Law for Object
at arth’Surface

me that t

th o

Definition of “little” g
Gravitational Acceleration




Measuring Gravity —
Ideal Pendulum

Relative Measurements Using a Pendulum

Measuring Gravity —
Real Pendulum
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Lacoste-Romberg Gravimeter
Hooke’s Law (strain proportional to Stress)

Absolute Gravity Measurements

« Amount of time it takes an object to fall
«+z=05¢gt?
* 9 =8(z,2)/[(t4 1)) = (t3-1,)7]

Latitude Correction

Earth is not a perfect sphere
(see Table 6.1)

* g, = go(1 + Asin? ¢ — B sin* ¢) cm/s?

* g, =978.03185(1 + 0.005278895 sin? ¢
—0.000023462 sin* ¢) cm/s?

978 cm/s? = 978 Gals = 978,000 mGals




Free Air Correction

Elevation Correction
dg/dz = dg/dR = -2 (GM/R3) = -g(2/R)

dg/dz = -0.3086 — 0.00023 cos 2¢
+ 0.00000002z

dg/dz = -0.3086 mGal/m

AgFA = Gobs — 9 + l:Acorr

Simple Bouguer Correction
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TABLE 6.2 EXAMPLE OF GRAVITY REDUCTION

Complete Bouguer
(Terrain Correction)

¥

FIGURE 6.8 An Bustration of terrain correcsions required at reglans x and y due to the
fed nature of the Bougoer correction applied at paint &,

FIGURE 6.5 A
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Sum of Pieces of Ring

Gravity Corrections (Sl units)

Gravity Corrections (English units)
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Lacoste-Romberg Gravimeter

FIGURE 6.1 Al

3y disgrasmatic representation of the interior of a Warden gravimeser

Drift Correction

FIGURE 6.8 A

Ocean tides are the result of the gravitational attraction
of the moon and sun on the ocean. The tides formed by
the moon are the lunar tides, and those formed by the
sun are the solar tides.

POLARVIEW _______——Minimum=low tide
- _Maximum= high tide

Bulges stay approximately
aligned with Moon.

Fig. 20.3




Earth Tide Correction

Repeat Measurements




Repeat Measurements

FIGURE 6.12 Drift curves resulting from the ed in Figure 6.11

Densities Used in Analysis
(source of error)

TABLE 6.5 DENWSITIES OF COMMOMN GEOLOGIC MATERIALS
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