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Outlines

Potential Theory : general results

- Gravitational field force, gravitational potential
- Gauss Law

- Poisson Equation

- Total potential energy

Spherical systems:
- Newton’s Theorems

- Circular speed, circular velocity, circular frequency, escape speed,
potential energy
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Potential Theory

Spherical Systems

p(T) = p(r)

r= /22 + y2 + 22



Newton’s Theorems

Newton (1642-1727)
First theorem:

A body that is inside a spherical shell of matter experiences no net gravitational
force from the shell.
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Newton’s Theorems

Newton (1642-1727)
First theorem:
A body that is inside a spherical shell of matter experiences no net gravitational
force from the shell.
Second theorem:
The gravitational force on a body that lies outside a spherical shell of matter is

the same as it would be if all the shell’'s matter where concentrated into a point
at its centre.
M

R M ~
F = ® F
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Potential Theory

Spherical Systems
general distribution of mass

p(T) = p(r)

'r:\/a:2+y2+z2
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Spherical systems :
useful relations

p(r) P(r) M(r) <L
LU d.in'/f T L1}
P(r o0 mord (PE) et o (00
B(r) | — S —4nG [ dr' v plr) 2(r) G [ arM [ ara
M(r) A [, dr' 7 p(r") L (jj,ﬁ r) rde
$1 Ea) aH
Poisson in spherical coordinates Potential in spherical coordinates
1 d [/ ,d® G M (r)
—— | ) =471 Gp(r O(r) = —47TG/ )r'dr’
r2 dr ( dr) p(r) (r) r

Mass inside a radius r

Gradient of the potential in spherical coordinates

M(r) =4r /07” dr’ 1'* p(r’) do(r) _ G M(r)

dr r2



The End
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