[ecture 17
1) Lust S&Ze/ms) contod
2) /Dl/cll/'eo‘flz/c (1T
Pef: [We], Secs 11412 51-53; [H, Sec 22 4.2.

1) Lot Sc/femas/ contd
1.0) Bominder
[et C be o smost) /pnz/em‘n/g curve of genus 4., reZ, &del.
We assume d> V(Zj—ﬂ. This is not restnctive 74’0}% s /yoiyré o/
b/assf{ying, 52/14[/554% vebor bundles as we con (/M;c e o/ej—
res KOL( a ﬂm&‘//oﬁ o/ v Via fmswiné w, a e ézmo//fe-

We have sewn in Sec 2.1 of Lec 21 4hol every semistalt.
venr ¥ p/fj}’&c oA vedor bundle F on C has HF) = 0 £ H‘Y?}@Og
—> 5 Hene dm H(F)=N: =d+ (1-g)r & the Hithert pa%nomm,[
of Fis Pl X(FO) =N+ 1dom,whore O6) is a very ampls e
bundd on C 8 o= dles O1)

fix a vector spece of dmension V. In Gec 22 we hawe
stoted 4l existene of 2 pypd'emfzw, Scheme ﬁ:=£uwfcel/s.é.
bt AxC coms w. a /lmll/eﬂf \(Tﬂmo][ V®0,,, Jq/z‘/sééng,
. SL,;:ZC hes  Hhlhert /Oo%nomm,z Py 7eQ £ ?(m/‘: //d/ﬂ
- and for every scheme S £ 7uof1m% F>of Ve, . w anite-
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gous p}’o/oe/zfies 3{ &: S -0 Ungue ?C—%zf"ﬂ"‘”

In paﬂ‘/cw/zv, fA f-/ﬂo[nfs 76Q are Ly @m,‘/on w. 7(4&1{/&4{:
T of V&0, Yot hove Hithert /aé,nomm,ﬁ P @uc’m@f@,
re(F)=r, a@[?%o/. We write 3;; for e CO/rﬂypaﬂ%n} ﬁawf/wf
of V80, £y te pujecton VoL, —F. Nt Hhot % i
ﬁo‘é/lmj else  but 5(‘“"]{7%6
Wawve introduws an action of PCLIV) on & /? amfm} on
He brst teusor fockor in /B O.). If F ic semistebte, ten Hrom an
(Mentification ¢ V= H1F) we jdf a /oimf ?(ﬂfa)éﬁ Via
Vel, ——19/-/0[5‘”)@05%?,} Lemma in Sec 2.2 of Loc 2 c'm/ﬂﬁcs
thet He PCLO) -arbits of sudh /az'nz‘x are in bijecton w Is chas-
ses of semistably sheawes So we are yeduced 4o a //g{ém of
/pammf/'éem/rg, obits for a reductive 404p action on a. scheme.

Fom: Bt 3) of Yot lenme (mplies thet S{Q,gpcm) [7(%1))
—%Auf[?)/{scdwsf. /% p)’o/yclffdt(, 9) i Sec 1.1 of Lec 21,
4. /541‘ hand side is Hinel if Fis stable. So He actin

0/ P [Z [ l/) on Z%; /t;ws n Q Col//es/wﬂa/»y, % Sfa/g& J‘/ew/cf
s Pee.
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11) ﬂ/)en loii

Consider ‘fA /O,Z/owinoq bi :

Q= 136015 i a vector bondly o0 C3
Q= lae &'l Hlp): V=5 H(E)S

T main resilt of s section is as Hllous.

Lemme.: ﬂfc 0" awe Zensvi open in [,

Foof:

let w: IxC — C e 4L prfy'euf/bh, /25 proper. A,Z‘/QXC)D& 4
locus, where the coherent sheef I i o vecdo bindte. A genered
vesubt (baseod on e /Vemgama lemma) 1lls 45 Yot (Q"C)o/r
apen in QxC so B1Q°= 9 AxC\ (AxC)) is closed e T i
Ploper = QO/S opes.

A prove 4" s Gpen, we. ayguL as Pllos. Lt § dente the ternsl
of Ok*c — g Snee 0&,‘0 T ase Hoct- over ﬁ) So Is 5‘ £
pove SES 0 — 5,:,—> Ve Oa—e??—w ( on Tor's). Note
Gt KEVH A gl T flbous lt dhon HCED -1/
cim H(&) 20 and oth are minimed possible velues. Mote Lhet
11{?6 Q°[ o F/D[f)#f{ dom /'/O[C;)W:f. This is gpen é ‘o Upper-
Semt'confmuffg Fheorem n [ He 1 4.3 Sec 72. a
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1.2) Smodthness £ drmension
Zemmai 1 " is «Wﬂﬂff/ A 61/821 COM/)DMnf fias Mmmszon % r’i[j-/).

Sketch of p}’oo/'

for k70, bt A= Cle]/(e") Zk:=5}9ec//1k)

We hoe T Q"= ly: Z — QI pgt1=gf ! f-fok pustests F°
of V®0C®lfz Hat S/ea'af/fc to %f—%ﬁomo[€7,$) ( ot -
Uine ahout 2o Tonpont ypaee To (rassmanian).

Moreoyer, Y ’/'s mwf/; ot 7<@ ﬂ'% /7707M//rm Zz—e [ 456no/)nog
pttog extud & Z, ¥ k0. Te obstntions o Extend fom
Z/; £ Z,G, 5Ve tn 5(1501(@,%;) 72/5 SpAce /}l/s mto en exa
seguene: g=[H (510 Y4e ]t (V60,161 (1, 5) —
Ext (3, %) Lo C=1]<0,

So LExt 7[[; 3;7=0, fanse 9 /s a smooth pocnt. W have

con T.2'= X (Hompy (0, 5.3) = [ Kremann - Kok = dleg, Bom (7,5,
+ (=)0 %m[c;ﬂ;): 1 (- leg & = 16 Tty G+ (1) (W-Dr

= [W=dr (g) 1= W'+ 151 o

Since PCLIV) acks 74’% an —LZZL locus in Q ’ cor/es/pam//ry %o
’flz sto bt {unowes We Ogowf ‘f/t Mooluly spre 0/ 0//m=/“<7-/)+/.

/gemal’,t : SM& {thZZeg W. j/;/w Vank Kﬂ/ej/aa ﬂ/mj /z.uf ‘fo
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exist. For Cxempﬁ, Lemma, ('M/vges f/d any stedt /uw/é on [P ’
is @ bne bundle (of course, his follows Fhom Yo clissical fot
f/a/‘f €Vcr3, vector {un/ﬁ on [P 7 iy f/L Avect sum 0/ Une {w;/ﬂ:;)
for 421 a steble bundle ests <= (CDGA)=1, He modul gace
m ‘f//'; cRSe s on (’/ZZ{]OL[/C curve. For 37{ a sta bt bundle exists
¥ 1o £ d

Z) Bf(oj'tth/e CIT

Ouy S%‘u/o /s ‘LZZL /@@Zowa’ng\ Led O o a redudbive groap, V/
be 2 fnite dmensionad veckor Space. 54/9/905:3 C acts on PV)
via a Aomomoy/M/sm L —PCIV). Let XeP) b a (- stabb
osed subscheme  so Yt we Juf A very m/oﬁ One bundty O1)
on X

2.0) §IT quotients,

Lot H denste 4o tne bundle O TL choice s mots
veted %L 4, /ﬂaw('né, observation. Nide that /Z ¢l constructon
£l action of  SL(V) on Plv) lifts 4o an SLv)-action on 0[-1)/
in 2 move educated /anﬁaage, OG1) is an SLUV) -574,51/”/&,4%
One bundts. The action of SCLV) on OC1) doesnt facitor 'L‘//ouﬂ
PG/ (v) (4 cnter acts /3 2 nontnvial %ama'fer)) but £l action on

O™ shes. S, ¥ i PL Z(f/)-c?azwfanz‘.
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In /nayf(cu/a/ [’ adts on f[a Aomojeneaw Caoméwfc /’/}15, /4 =
O r(x w”) St X:=Spec A S0 n X we hawe an action of

[=( /e/e C” acts accoro//nj, £o He ﬁVQOZIng
/e/f g: (' C——>(lf %%)HZ so thet X//Q@ =X

@67[2%/%!0/): Wﬁ 0/67‘0/}16: ’LZ[L [lIT ?ua?tl/enf X//(H[’-' = )?//95

For 56 X\ 03 Gt (71 C'TeX. Mot that Cacts on X|{0f
74’% & X e space of orbits

C wnition: M 5&? A«f
) (2] is H-semistable f % is G- semistalble
2) [%] is W-ﬁa@sfdé<=> e {°7g f)’c“ is hosed in Ko
) [X) s H-stahle < [R) is Hrpolystahle & dm (1312 dom (.

Tlese con fe described somewhat aﬂemajf/y&%. To a section
§e /—[X) ) we Qssigh /s ﬂa/y-vanzsém} locus )glc)() an qpen
A/f/u Suéva/’/(’/fét. I/ ¢ i fiénww'anf, )g, [s f—fﬁu%

) X e U X w/e/e . union is teken over e A
nonteyo [ (nvariont Semg/om a/ 77/@” 6770)
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D) [71 e Hoplystablocs (1 n closed in X 5 (I3

i thosed in Xs’ for 6 as w/m/a,ﬁeﬂ%% ot [X]
$) [8)is H-stabl &> C% i chwd in X°7 4 has dom=dm

Kemare:  Led X be o /my’emfn/e scheme. actes en {} o redic-
Ave jma/a (- It maxes semse o Jpeax @bt (’-e7uzwmf
(oxa. [-lneanted) One bundles on X [nte thatt e equi-
variance is an additional strcture: one con tunst th ation {; 2
o/a//amfer 0/ ﬁ ) 7]@ construdtion a/ow, in 7,%'5 seclion mekes Sense
¥ K-L//neari%eo/ g{gp_é Cine !uno/g; on X

In 2 bonus Sechon well discass conditions ensunny thot o bne

bondle is lnearizable (i admts a (- %nea/ii’a)f/aﬂ).

Z.Z) /L/)%eyf-/%m/oyo/ 2{(7/)@ '/fAeorem:
[/I/a MP,O( a  Version a/ ﬂeorem /rom Sec 17 o/ ZCC /X in ‘f[c

/ﬁrgjeﬂfll/t setup. LA Y C" = be a 7-Pammﬁf&f J’u@muﬂ&
xeX Sma X i /oycz/’e(/fw, f/_/,yf Y)x exists, dente This point {}
X', Lonsider #Le Hber Heo Smee His Kéyuil/cvian‘f, 1t dff‘f_’?m'-
varient & Aene He is a 1-chmensionad Fepresentalion of C x 50
3l reZ w YDh-£Th ¥ he l,

fw&, Y):=r
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Thm: x is semistedte (/es/o stabt) ///4 b ¥) 20 (resp.
ﬂw& Y)20 for tach nontrivied ))

Proof:

A/& Con) 255Ume z%a,t /f s jwcl’ﬁfao/ &S gn LL%M;/’Q /LZS
deg 1 component.. Lot V-4 5o thet NV, e’
[ c7uavcznzw'[ eméea/o/m w/eye C < ( 2 s on [/@ (v) o2l

Set I (¥) = {ve\//ﬁ/{f/v t'r§ & a/ccom/oose X oas 7%,
w. €Y (D). Lt n=min{n] X #05. Tl /mn ) [3]= [x,,
K@xo'%’/x,so/’ﬁ Note thet L, ¥ (B—>§x “of
He fom 1> (V) £°) TFAE

7) / I X[%)x exists

2) <5> F>=Csn, (note tht YO =1 1))

Leds mow prove tHe Se}msfM/&%} /am‘ of 4o Hheorem Kd\L
dlefmition, x is H-semistable = X is O -semistobts. fod éﬂ Thm
in Sec 11 of fec 78, x is G -semisteble =¥ ¥ C*— C st
1) hdls, fave <, ¥><o 53 €?uiVQZ€MCZ of 1) £2), we are done..

We oceao/ to th ﬂ‘a/ﬁfn‘ /ar?.z E} Thm in Sec 1.1 of Lec
15, ﬁx is closed i > ¥ I C —+C satisfying
<€ 2’7 =0 & {/m 3’/1[))( exiSts m )( we Acwe /m X/f)x éfx
Nite Hhot lm Y stakibiacs e Ot cm/om{é it dom Cx- cdm C
So we awive ot £l Cyuu/demc of e fﬂowm& Yo claims

3]



&) C% is chsed in X078 has dm=dom
6 It fm V)% easts in X Hen <8 F7<0
A /ijAD%L /m’oo/ 07/ 4, J”fa/gié'él /mn‘ s O

2.7) Bowus : more. on fin{uizdfff%g/ (Kef: [MF]) Sec I.3)
We stast Mﬁ ‘L‘ZL Mowin§ yesult

ﬂﬁomm-‘ Led X be a normed l/ar)f/'f&,t £ L be 4 e bundts.
LA C b o fackoned (as a l/zzr/f/'t’é,] comected Mé%rajc 1040
aoz“/ng, on X Tl L is (Clneavieall.

Exmp/es: 7) 4;1? ani/)ovém‘ Group /s Iackoned.

2) 'd'? forus s /2<V£or/a[_

3) /417, J/ngp@ Conﬂcﬂ(feo( jemf;/m/ﬁ j}’w/o L s /&Jfom/_
_Z;wZzw// £le gpen Brbat cll [°-= N =T Nl is /2{&50}//9[_
/4143, élw ohe Con SAow 'éAﬂJf eyelfg, ﬂ//wsor V2] 1‘4 CDM/UKZM&’IZZ 07/
A \ C° i /mna);d.

4) Tl Levi oécm/aoﬂ%/on Yo /'M/aﬁe: bt # comected C 3
Lotoniid C st L' —> C . fnite central cemd This /M/oﬁa
£l /ﬂowzﬂé cloim

—_—
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ZUVM/U’% Zc/é X&,Z be a5 in 7e01/em £ (; be an g//&{;@/
cpnnazfeo/ ajgagi’uc (j’}’w/p 7Zw [ " (s ( neamf:’a/gé //[ 17,
O/II//OZM # Icer[f — f]

Mo we ore join; %o gue an %/95{6'3751'0/7 of Thm Let
b /@Jfowaﬂ K H b an ﬂ/%ﬂ/é/&(ﬁ Suéjmu/b (onsiger Lo homo -
geneous Spece f//l/ itrs pormeld. LA P (C/h) & Pe (/(//7’)
denote e Feardl g70ups of ordi inary. & OnearizeX [~ fundtes.
77 /oﬂawlﬂg, exeruse allows To compute Pre (G/H).

Fremium exerase: 1) Establish an /Somw/o/zm R () = F )

2) ES'{R//ﬁSA on exact seguenc
F(C) L= F(H) — Pe (1)



