Lechme 6
1) Stuture of He comtralizer
2) /%éaafehf orbits in classical Lie 4@14 bras.
3) E?m' varignt  covers of ﬂ/'@afmz‘ orbyts

Kefs: [(M] Secs 37 5101

1) Shuture of tle contribizer

The main jm[ of s lectwe s 1o que & b ssit)ceion
o ”/'Z//OO’LZ&ZL orbits in He chassicd Lie a/jfyém 1 olescrite
Lheor Efm' varient covers. In several pasts  we will neeo @
reslt on e Stuctwe of He contraliser Z.(e)

In Section 27 of Lechwe 5 we have introdand
Yo wnpstent romed subgop Z,€ 2. Oh He sther huned
(onsider e 5415%470 L= Z . ltehf)

¢ 5%

Empu/oé: Let gaé’é wd 6t O b a 4/’?0’5%11 orbit
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jmu/o 07/ fL 60/’/{5/0/40/ ”5’ Ve/ﬂreseﬂfajfmn a/ Sé/ A///J /5

/75[0( embedded vie /dq, gt)r—;oéaj_(j, Jpr Ger j>
4/01(6 fABJLL 1 /S /{ealayfh/{ n z[ﬂ//j crse.

/?”o/aosif[on: () We fave Zcfek QIXZF
('c'] Q /s A /’ea/uﬂfc'ye a,%%rm'c jl’ou/p.

hz/Z witd Compafe Z‘[z ji’w/os Q /ér 01%6/— classicad A t{ﬁ%w
[after we &ﬂzssngt £e obits)  Well ser 2‘/? we redudtive

Zﬂ Zzﬂ/eSC ceses.

/D/’oof o ID/OPOS/Z[W: i} We need o Show 1”2,;’/’35
f,% Z 0’17‘%%‘ 67144[
ANZ, 415 Moo Hat {cgﬂg -7, & 503,103
So ANZ, is finte. See Z is wripoteat, qhz, - {13,
ﬂZ 2 Tare Jéz 7Zm/€ ;j/) s m&’[z‘r/’ué
%ﬁ’z}o mfea 71 o Lec 5 356;&7 st. 5/ j/j’/
> gyl
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i —Sketch: D poeds to Show z//aif g’ is & “Yeduive
)’uo/z/‘%&é@” o/g (in Yo sense of [B] U1 Sec 66) Ohe
theces Hhat e restricton of Ho K %@ Som £ 2’ s
Mm/ejenemz‘c ( ) and Aeduces that g is yeduitive Hom
L%Ve. OJ

Eﬁ : E Ve}a ﬂ.{i‘ﬁ/{m{c jma/o aé(a/u/wfes as Ao 56/%[04}’{’071{
/07004«%2 0/ 2 normed [(/I?Oalzfﬂf jmu/y ﬂzvkua. ‘Lé[t M}Qo‘fwf
/’QOZ{'CQ/Z ) Mo/ a /eaéﬂ{/l/e jl’ou/ﬂ\ 77)‘s ) -//e So CR/Z/@/ /&/1‘
o/ﬁmmlaos/z[/bn (see [0V, Section 6).

) /%éaofehf orbits in clessical Lie 4@4 bres.
The. goal pere is o ase G Gfection betueon nitputent ordits
K CO}Z/(A 1925 classes of 5[ - frz}o/es b e @ combinatoried
classifi cation /655042(/% in terms of /arz‘/z‘/am ) of m'?ofwz‘
ovbits in the clessicel  Lie a%//!ms K KS/f,,
St (=0 o S, lwte thet He fomer s disconnected
W, Com/eomenf o 227) We stat w &/éssié,zhj Ze
nitpatent  [-orfits in .
- # g



_Da/ wition: [ T be a /a«fz’f/on oA 0 Wb 50; that T s
- 0f O- szpe, i every. even /avl‘ occurs (T w, even MlL! Y
A A R
For 5)(42»4/)&, (2211) is dth, (32411) is by of Q*zﬁy/e,

(33211) 15 0#{1 of S/)—?fyloc, (32,11 is of neithe z&/oe.

ﬂ{orem - Tl ﬂ/’gop{mz‘ L orbits i o we classited {} e
/pwf/‘{;ons o e (’0/’745/00/70/”172, 7,?/95 (vie. fzrin J fﬂ/e Tordau 7{7/5)

glcefﬂ of ﬁ)’aa/: ngo 0 for 9 =30, ﬂ/es/a. ,,9/5,,) a  Aomomor-
/M/fw S —op js an p- dimensionl representetion of S{ that
2omits an 8 é/ - invariant arz%}amj ﬂ/eslp. s(ym/a{fem‘ ic) form
Iwo such re/aresem‘zz Lions are fcoi(v/’uja/fc S 3 orz%i onel/
symp tectic /50Mo7oﬁzsm bt worn Hhem.
77 /araa/é of steps below are loft as |

Lot Vin) denite o m-dmensiond! gé-i)’rgo. Tl
Vim) wimits 2 |, unigue. ap 4 /escalmdd S { tverieat  ton ‘A/fdftf‘
nevate bilinear fom ot s wﬁojam[ for m oded g ScymPfe&

‘LZIC 7ér W ten.
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Lt UV be tuo fin dm vector spaces cach
Equipped with an%éa/zd or (yynfﬁw’z’k Forms Bufr Then
the Jom £8F, on USY is othgond if f,p, are of th
Same ’éy/oe and %m/)((evffc else.
Let V be an 3 Fp W hvarant 0//%0;0/;@//{,7»?&0
b form The Sprce /L/omc( yim) 1) a£7u;'rf5 an d/"l%(yd/f%/ {7,,,
plectic form e by Stips 1 £2. Show Yt this fom 15 8-
inviant ond deduce At its restrichon o b mbbiplicity
space M= /L/omgé (Vim) V) s /70/7%14;6/7&/@'&3. In /MZZ/W/R/)
A Sorms on Vim)& V ave of ad/zérwzz Zéq/oes /-f,(w e
it S/Mce is even dmensional ~whid s where ﬂ /’es’f)'/'oz‘/'oxy
on ﬁan‘/'{}am comes Fyom
The natural /somwp/ism
;@ M 8 Vim) >/
preserves He Foms, where 4o Fovm on He soure is D of
Ao forms fom 57%0 2. Shnee every ﬂ’eslv, vy even dmensioml)
Ve ctor space fas e zm/ﬁuz oth 06?0}72/[ //e;u %MPK?VZ‘I'C)
]é}’m up 4 o, '54 nfmtm/ons of mwfz/‘p&u'fét Spaces
ﬂ/u%ﬁ/mt'u 4 awz?a&% “p 4o W/n/c:jomxf@m/a/eyf/c so. O



Shee He gap Sy, is comeded Yo Yheoem gues Y
c/assi/icd/on of ﬂifpofem‘ ovbits n 5/5,, For w o/o{ we have
0=50,%2(0) w Z(0)={+id5, so th S0, & O,

ovbits  in SQ Coincide /7,% center als triviall J) The
thssificetion of %/goaz‘mz‘ orbits (s £am/o/oz‘e in s case
s well. To wnderstond e case of o w n even we
neeo to ﬂéj%zss end  discuss He sttue of 1:/??4»/54/).

P/O/MS’%‘.O”-' let (-0 o 59»4 and eeo) be & /ﬁ'@oz[c/n‘
or g)"é 740}14 ZZ/{L K’OI’//'ZZ /do//@/ 9 a fm,{,'fm” 7= [”1 0//1, ”:{k>
Then:

1) If [zO;,'f/M ﬁf”i/azo{ 00/,. x [ Sﬁ,,.

s even

2 If (- S, ton 0= [1 O ~ Iy

ﬂel/en ! n; o

I 6 cases 4, €mgeo/0/mj (s l//Q

[j1 ch)H%Qj_[j j (72 u jk jk-
(n a suitalt, basis.

Poof: R is the qoup of M g (L) bt we
7 J d



() SL-bnear &

(i) preserve o form on V/
fote et Aty (0) = [T CLIN,), whow H,= Homgy (Vo)1)
/s Zhe /ﬁw&‘ip@‘m} Space. Ay eloment of A“fgz; (V) sesshes
(@) & [Shep 4 of proof 1 its image in LLA.) preserves A
Sovm /0}'1%02_01421 i H, {(Yloes of Fovms on Vim) LV ase #e
Seme, Soz{m/u(eﬁffc else). This Zm/oﬁ'es Yo chaim of /%/9’;7. O

fNow we /mceao/ to o/eSm'{/hj nitpatent SO -oréits in So,
for neven. S O;,/j@, ~ Za every Q'Oﬁt{/i‘ s either 2
Sz'njé SO -orbit or s 2, %;)’/'oénf wion of o SO,-orbit.

[0/05&2/}: [t D be e m"é)m‘wz‘ Q-abit COI’/&S/OOMJ@ %

R /Dwf/floh r o n. Then () plts ot e 0&;5/0[}12,‘ wnion of
two SO -orbits <> okl Pa/?f_r of T e even [suh T ave
(allled very even

oot Let e o houe S.e-0.e e L, (e) & 2 le)
< Z,(e)¢ S0, Eg Fropn in Sec 11, Z,(e)-Zy 4% Z,,
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wheve Z s m//bﬂz‘e«z‘, pance comected. So 5@1 le) ¢ SQ

&= Z@,,[""/A//) c S Mow we we 1) of /%oonizzan: every
Q(Lr/aﬂfoy as an elemeat w det =1 So our condition
/s 67L/i\/dah‘f Zo b cbuin et Ywe's o such Sty O

3) E?az’mr[wﬂf covers of ﬁ/’@afmz‘ orbyts

As was meationd in e 11 of Lec 3 e f-e?az'ymmf
Covers of f/L it (IH ave /a/wu‘e//zéeo/ /i Sa{jroa/os 7
/7'//7’.° So 4o wnderstend e covers of D:=(z we neeol o
Compute Zg(ff)/i*}/f:).D Sinee 2, s comected, we et
,%[6)/24/@)0 =5 /0" Now we can ase Emm,né n Sec.
1 (for (=5, K results on com/om[/»g 4 Hom Sec 2
(for (=50, S.) o cescnite /0 for th classical
(7rpa/os_ 7. /0}’00/ a/ e main result of {4[5 section (s
Gttt as au

/? opos I‘%)'OV) : Z&‘f T /eho'/fc f/(a, a/zz/'f/on cones, 0/494)4 to a
/ f 7y
ﬁié)ofﬁﬂz‘ obit i D Z'=/}7)0,{.1.., n,:(")

’/) [et (- S [en Q/Qoi‘—’ 7//6’5@/”4,...,”,:)71. Moveover,

—
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2(C) — Q0

2) Lt (-, Thn 4/2°= (2/22), where
R:= #‘[z/ﬁ, 1S ez/en}.

DLt (=50 T Q0" =(267)""" ihore
§:= (i n is odd %

EXam/)&: (=S, T=(21") > DS, Then GIA° =
247 Tl wniversad coer of O (. 2] s (- equivari-
w/ﬂ‘%, (}/wzz);p;eo/ with  C' 3 w its naturdd Cacton
The covm'ﬂi mep i & "\oF —> D i o moment nep

77!,& /0}’00/ (s ou

Emares: 1) [ 50 is nt Sz‘mlu% comected Ts 5/}14/9?
comected cover s 5/007,,. L frop Q/0° fo Spin, (s
Someitmes ditterent fom Hho SO -case and May be non-
commitetve. See [ (M1, Seition 6.1
Z) 7L, ogessi% cetion of ”/-¢0{8ﬂ2é ov6its i fxcr;of/’onal zfj/ocs
25 well as tle computtion of Yo comporent gogps we

Khowr), See [[Mj, Section 84
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