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STABILITY OF RIGID BODY IIlll0N USING THE ENERGY·CASIMIR HEmOD

Darryl Hola, Jerrold Marsden, Tudor bUu, and Alan Weinstein

ABSTRACT. The Energy-Caslllir IllI!ttlod, due to IlewcCllllb, Arnold and
otllers Is' Illustrlted by Ippllcatlon to the mUon of a free rigid
body and the heavy top.

II. INTROBUCTION

In the preceding paper of Weinstein. I general frll_rlt for cll­

culatlng stability crlterll Is reviewed. In this note lie Illustrate the

IIetllod In the concrete cases of I rigid body ud heavy top. The classical

staftt1lty results Ire ob~lned. The purpose of this note Is to Illustrate

the blslc Ideas of the aethod IIlth simple "hands-on" ualllples that should
lid In the undersbndlng of fluid Illd plU1lliI exalllpies In HollI's lecture
tlla t foil 0115 •

Let us recill lhe haslc procedures used In the "Energy-Caslalr IIIItllod".

Step A. Equattons of Motton Ind Conserved Quanttttes

Write the equl tlons as evolution equa tlons
dll
ir • XIx) (EH)

llhere x e p. the phlSo space and It Is a vector fleld on p.

rt nd I conul'Yed energy II: p .. IR; I.e.

e& lI(x(t)) • D (II)

for III)' solution x(t) of (EM), Ind II flllllly of conserved quanttttes

F: P + IR. (These conserved qUlIntltles are typicllIy Casl.lrs or Ire gen­

erated by 5y_try groups -- See IIelnsteln's lecture for lhe deflnltlons
of these Ind the deflnltlon of Lllpunov stability).
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