MATH 220 Lectue 2
1) [2isson menitolds & (Yessical Mechanics.
2) Hamitonian actions £ moment maps.
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2) Let M b a manifld. SeA M:=T M. Ths is
. Sjm/o/eaf/a menifold W wont need 2 formale for He
SJmp/e%[/c form, see [CdS]) See 2 [CCT Sec 71 Bt
welll neeof Yo foymades for braceets of some lemorts of
C°H). Mite Hat C(M,) (resp, Ve (M,):= [(T,,))
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ﬂ* cCries f4 0)7/7&@ @/550/4 structure s.t. aér 5 7€9
(viewed as Cnear Fundtions on ﬂ*) we have 505= 05 71
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details /s an .
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Fem: We have woreed w real manitolds & C*Fonctons,
Bt Ho defimitions § constructions oy aver to He
CM/MQ M@? te § A/ﬁe/émic sm‘l‘ugs 55’5@/71‘/% verbatin.
For emmpé, et £ b 2 smooth and | for Szm/ofc’aié,zz/%ne
iy orer € Then ibs Gangent bundly X-T'K, 5 dethad
as L5;0.:14: (Sat[xa] (Vect X)) and (1) extends o a Fisson
braceet on Ser (Vect (X,)) VA X is ot afine, we dleme
Y ’/%/550}7 structure on T X ; For apen 2Hme conr X =
L_[/ X:. These toisson  structaves j@e to a [Bisson
struckure on ﬁT*Xo - TL mr/f%‘} T*)(o (s 5/@/@(/&'@

12) (Lassicad  mechanics

Slmce of states: a [Fisson mam/g,&/ //Nf/ﬂl} M
Hseradles:  Functions (C w/dﬂe%flc /ﬂé{:é}/mh) on JY
Homilonion: One of He ofservalles, H.
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Now assume M is Bsson andd (| preseves 1,5 for
fe CH) {7/} CM) — CT M) is a oé/ii/u;ff/an, we write
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. /Lé (s a Lie a/jw’m /o/ﬂo/hw/fa/r//lrm

‘ é”* 2 Momilbomian (-ation we mean a (-action on A
preserving, /-3 f?jfmféaf w. a classical comoment mp,
e The moment mep. [ for a Hemiltowien (-action o M
is e mep ﬂﬂ —9\7* j/yené
Slny 5= e (n), meM, zegp.
. ﬂc ?y/mwfy 0/ 2 pfa ssice/ /%mﬂfomm 5(]57&’444 7/ /L/ W;‘%A
Homillonion H is 2 Hamillonien (action on N presering H

Z.7) &w/p/es

The verifi cattion of e condtons s LAt as an (or
loe ot the refs),

1) Lonsider 4he mM//'a[nz‘ action of  on fﬁ JErs Homi ontan
w. Lomomeut mep 58““/’”2" Feg t ¥ viewed as 2 Upear fonction
on ﬂ* The moment meyp is 2 /’o/mfz%}

2) Let [ at on a manifld M. The induad acton on
M= 7_*/’“/0 (s Hemi Bonian w /é,-: £
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3) Z.ﬂ/f V be a SJMP/er[c vector )79{2& W, 7%% & and [ be
2 Lie jma/a aoﬁﬂ;, o V va a /moma}p//'f/n [ — \%[ V)
(so thet 5 € 3/5[ V). Ths action is Homilbonien w. comoment

map /L,/F[" )= %&)[Ev, V) (hs /s on co@afm} Aiffeven-
Ziods 0/ faao/m/’f[c 75}4%’/0/15).

/afmws: Let-s e/;u/zu‘n He relovance of e comoment mep
Lo (Uissical Mechanics. 54;0/0&, Hel ”//”/)6 ([ iniesiont )
7T Lo {/é,#/ I =%, H=0 Tk Hemilton c/pm/ﬁbﬂ quves
H )= L e =0
So Ky is constent on He %)’7’5%’07155 of He system and
honce 5 2 conserved ?am’f&?/ (His is He WMoelher /}’m&yaé

Cowerveo( fwwl[t‘lszj Coffﬁpano/ % COﬂZZc'ﬂuow _YJ/;W//Z(Y/%S).

Z 5) []040%4141‘ orbrts as ?jm/a/edfzc menifolik,

Let ( be a comected Lie proay, g Lie (C). We consiter
Zzﬂ/t coaajm’m‘ /’elo/eswfaf[on [) A ﬂ* and Jence can otk A’/gmf
w@j‘am% orbits. Turns out 'KL? e {y@oém‘h MM//w{o/s z‘/z@f

e c’ssan’fm/% fx/dasf ol tensitive //wi éfoﬂ/hﬂ acions.
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4'0( /o(é ﬂ*) W R’ [’/hmdawzz J‘Jm/o/eﬁfic ﬁ/m st 'lea embedd-
a/z'ng (o < ﬂ* (s a moment map,

Fewﬁf ( Sec 22 of Lec ,7) fn/zaf Sor z‘/é, flsson bivector
:Pan g* We. A&We 43);!1%7: fﬁ)[jg]k NioAe -f/a;f f,,(cj*

wnder B coadiaint e
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