-3 DELIGNE-LusZETIG
VARIETIES

I) The Var.‘ela X(w)

pe_mll bhal O(w) C BB is a G- obit
Q‘P dimension Q(w)+ dim ®

def: GivenwEW the :Del\iﬂne_- Lusz—ﬁa \ﬁu'é’g X(w)
B X(w).;,,[(BUBZ)eO(W)I B,-F(®) |
= Olw)n [« 3@7:")9? Fin 2x@

WlOﬂh 'HEFCS']" Po‘)ec,bm Ox® — 0> ve
X(w)-{ B ed | B X F(B)

Ex: o) Rucollthat O(1)= AB
F F > F F
~ X(1) = A 2B firle st e(G/B)c G /F

b) For G= SL, we hae two Deb\e-l_usret\'ﬂ \Quielies

XD = B . B(R)
o X(S) = @\03‘: = IP,\IP,(F[])
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With Te-- (B, F(8)) |BEB] < BxB
H\e Ymiela X(w) iS C‘aned vfowH'\e F:”owin CQ("éS'lan Sq&ﬁ.la
X(w) —=T¢ -
| oo |

@(w) — Bx
Sine I"F is han\reoe.lb b(w) ne dedve

P_r_DP: X(w) is a smooth quasi —Pm) actire Varietj
Iidjmensim .Q(w)

Rink: X(w)is Cm')eck:red 15 Eecﬁ-'ne_
(f)ruzd ]gr q> Goxeler number ljj Dol ne—Lus-'e‘hﬂ>

The Qchgwi Gon Ofw) indvas an achion o_[) the
‘Fhib_ reductive - gop G on X(w).

AHEmojT»e descri]:h'_cn

Fix TER boh Faclable
Then O(w) = G-(8,"8) = {(9B,98) | g'q'€BwB}

= X(w) c-{SBG G/ } S'F(cj) C—leB}
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Ih -H'\LS desoquim C'JFads lo ,e]q- mo,HPlicgJTm on o
( Hhis dees nok CJ'mBe_ S"F\(_g) ) 2
Rl that Ofw) = LI Ofy)

véw

Bj+ansm>alitj Q_F e with any G-obl en Bx®
we 343): -
Xiw)= LI x0)

véw

and mo) ':_0_3
Note $hat  X(w) is Smocth wherever O(w) is .

Ef_b : IF w cbes not lie. inan F-shbe Pcnabolic
2)5@)) 97P W -]-hen X(w) is ireduabla

For -l-hs_jeneral Case , OSsume Hol T CS isanFshha
Se\'orSimPle Aﬂflech'ols. We an f&m:
. W, He Puml:ol;'c, &)‘3:0.? #) W

. P_- BWIB the parabolic SU@AQAP G
. LJ;- =P n " Pr P—H'\e shndard Levi fo%m\)’: QPG

A Ll' is Con:\ed'ed reduciie with W\ejl P WI
and Pr= L |>(UI with UI - RU%PI)
T Loy deComPos}l-im
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Lo} WEWI and XLT(W) Hhe DL \fmdell’ in Lt _
The Och&hgl_) L; o it canbe in-ﬁa"ed 5 an aclion s_? P‘I_‘
(wiH'\ U; od'rﬂa 'J‘rivia\"j) and +he mogs

G X XLI(W) —— X (w)

(9, Q(BnLI)) — 9B

F -
is a (5- U»Yananl"lSomO\fbl'\ism vauielies .

~» 0 the ireducBe Cempohert's j> X(w) hae dim £(w) .

2) The vmje'B Y(w)

Lo} U-R,(B) (sothat B=TxU)
We F&Place @ ~ G/B ij WA G/U and deﬁne

>’\<Jw - Ve G - W
()= {9V EGH | g'Tg) € UL}

haad to Chosx a
/\a.])esenlut'\e in NG (T )

/Aﬁoun f%(w) iS Smoohh gPPwt dimension £ (w)

G ack o X (w) on the |eF¥ and T en fhe righl-.
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indeed 1f £ET™ then Fb)- 't w
So thak gF(g) e LwU
=> @F)" Flgt) = & g'F(g) F&)
€ E'UwUw'tw =UwU
(sian T normalizes U )

E@P: The Pro)'ecjicn G/U ﬂ_» G/B indutao
a G- equ’\an‘on’- lsunc#\ism o_‘? varielies
Su((w)/_'_wl: - X(W)
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Erewe - G= S, 2B( >>}2T{(>\>\>J

1) Show fhal the ops
%c —> Az\“ozo)) — [Fn
(b d) — (a;b) —= [a:b]

indvca G- eciu\a'o.n.l' |Som°4.P‘\y’ro G/ ~, AN\ Lo,o))
and. G/
B l

2) lat s= ( ) Descibe QXPho\%j VsV
and BsB

5 Dedhe Hot X(:) = { (,9) €A, \oo)) | aytyni]
and. X(s) = -{[15] c P J ‘ajal-\jnﬁ.—}oy
m'Hn -H’E horuaL MO.P (s\ —»X()

4) Show that X(s) A
(1\3)|—‘> ')Lj J‘)L

indue> an ]SOszPhiS\'n SL (,1)\ X(s\ ~, A
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5) Show thak S'((s) — /;A\l\-{o)-

(19) — =

induss an iSomb\.FJni.sm UF\ ‘)\(’(s) Za /A,\-{o)

tF

~ sF
6) Comf.d'e # X(s) Fm any te T
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