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~ I-1. The enerqy- momentom method

momentym map P Poisson ma nifold , q Lie a'gcbru
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wkﬁ'l I: q -3 1’(?] xfm < EP

The enerqy-momentum methed
Homiltonian Syttem @ = Xy (2)
1. XulRe) \S \n 1he group direction
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1-2. The Lagrangian Specification of 3D inviscid {lows

AC%UMPTW"S : Incompressible homogereoys (P=1)

invigeid

Confiquration Space Q- G = 'D.'ﬁv d( .9) ~8 C ’Ra

l = posikon of ¢lyuod pearticle at ¢ =9
L - position . oo e 2t —
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™ I-3. Consevvation lows

ke‘v\‘n’s thm zd; vide =D
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Evlel's thm  Let ¢¢x4) be conserved along €luid

A . el
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I"ll-. The canonicul Hamihom: equdion:

é
let D=P)- ” =V ]z det(v)
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-~ X, Stability analysis Using The energy-momentum
method

XA Eolevlan equilibrium clatet
Ve o=y o -
= -3 +P) +Ix@®
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°=(;%+'7~V).a(x.+) n=w g/

I-2 Q=1D1"'w.-v/ i &« momenlum map
: (Lvi)e P=axf* o Te,
idenlty Q w/ an element in §*
a: P>9%* letFed
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To use Y eherly .momentom me:“nod' inslead of

lething A= H- <0,%5. we dafine

A= H+C C={Q Fla)[D]d*x



3. A=nsrcs {g(%bv“""w"))d"‘
+ 3
!9 Fla)[D| d3x

SA S0 = Eulen'uh equilibrium Sta'bx

A / [ Dlv1* +2%-5v8jp) +25p4 o)

tFa (262D 4 Plstas )+ IE, sast

*S‘D({'V‘-!-F-} F)]d
where F=F(R), Fa = _b_lé‘ ,Eﬂ‘ a‘%%&s

D=\ & {p=0,§'D=0
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. @ Suppose M >0 Consider 1he following deformats
W'D = (wv)§L®=o0

Then 5“‘%("»‘”:;8'»‘ +2Swifa WL ) d™

Let A>0 & '/ ) be the oigenvalue and eigenfunctic
of My
§ w'(x) -.-.f XA
§'A= f (Akal flf;l‘dk F 2¢4 {R";m ‘44

a )da <o
If éﬁ.ﬁzrv““ d3x (-%C“LH*MP d3»
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® Mij s not definite. Then let 4l =0 dw'4p

qWing indefinite $'A

Remﬂ.\'k :
4.1n ® we ve‘oivt the pm{ed?'ov. of Fa VS[‘

onte !A(g) it negative enowyh, i-e. &w-(Fa vsL )
s larqe enough (S W-T) &l ok the vorfex
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2. For 20 flow, the vortex S‘"refe'u'na torm 5 2¢1
We ‘«me 1‘\Q Cas-mw func'hou C= / §(m\"

Sothat we can use the energy . fasimiv
wmethed to analyre the sRLIL without regerei
fo the canomical variavles ( (, v), direct)
on OL¥



