Virial Theorem .o

Consider a system of interacting particles in bounded motion.
Newton’s equations of motion: p; =m;¥; =F;, i=1,... N.

F;: sum of external and interaction forces acting on particle i.

Definition: G(t) = Z pi - I

For bounded motion G(t) is finite.
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Kinetic energy: T = Z §mz|rl|2
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Time average: o= ;/0 dt o == [G(T) — G(0)] — 0.
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Virial: T = —3 ZFZ i

Application to particle in bounded orbit of central-force motion.

Power-law central force potential: V(r) = .
TOL
— 1 av 1 =
Al L I
5 ( e ) aV
: P 1=
e Gravity (a =1): T = _QV'

e Harmonic oscillator (@ = —2): T =V.



