Ih“'mc‘»«kc\r\ to moJ»lm* cunNeo amol SACZLL Mmlul.un_ vanidiio

81, Aldic deseniphon of wadulac cuures

[et N>L, cms\cl m(N) = ‘( 5 eL(2), e, n]d- |

Then the modulas ewwe is Y (V) (€) == ,( N)\¢6 mﬁm '§={ZGCIR£>0§
et Ag:= finite adeles of @

eorom 1 Thereis an tsom Lﬁsm o ix Gl (/A )
— LA = g\ M

e B2 R T (0] (25)€GL(D) | .4 eNZ)
V2
Need o black box : SJW:_3 Approimation = Sz (@) s dense 4in SLa (AY)
(T gorerel, if G is o simply-omeded sl grmip aver a masber feld F,
aml vmaflw{f Fat G(()H) is not Cwufad‘
en G(P) is dense in G(AY . .
Ea. G= ;JE SC;(,,)DNM , or su(v)> e
U iiondyorer £V erbonspos b /2 )
G [sla(Ap)]e su(@)- i
GLs (Ag) = GL(@) - ()
off by AF bk A= G 1", can fish wodfy an demont o Gl () ih 348
Romack : - This argument nead the dans gous 4 Z t be finial
Proo/{; (L_rhemw 1. Consder (Gl @3\“&; x GLIAY / o
By Cor, evony osel can be represaited JDC3 (2.1) € % % Gl (Ay)
Theanbiggabiy lies in L= GL(@) nThl0 = | (28) €CL(@) | n]e-dd
So Hhat he dbore dable ek o NG
SL(Z) o swden 2 din GL(Z)  an det (CL@D) = 2]




> l"’.\(r\l)\d61 =N (N)\#'

32 Moc‘uL iM"erpreiqtlms
&cﬁl_k: An c“(i‘o\ic awwve E over € dakes Hhe J(ofm o} E(@-) = (QJJ')/Zle,
But T 6—'6 is wmc]w% d e mined “p fo the adiin. "f SL(Z)
—n\corcm 2 ASsu.mc N? e Y| (N> is ﬂ"c W“’tluﬂ‘ Awa 0? ellfPLic wrwm u;‘l'L\l-aLn N-rtrsiotx POWJ;
le\oA' is,‘H\ev*e exists Eum;\f’ UWWSQ‘Q JLP‘-IC wwee, b/ m oot e, buf il ec /‘ )

Y many refercnce.
g~ (1r e sith (Zfa), — ETV]
X(N>=>/ an emLzJoL@ of g-uwrsclneme
st fore\m«} C-scheme S “'Ogt:ﬂ'\v»\vrl'l\am JLf)hc cwe E/S & an embodd [:(%)\S“E[NJ
fhers exisls «W_\)n15 w»ra‘w o S— >/ »d. E- 06*5...‘., and 4= oqu;w,;v
’&04: O\ner Téé—) we cle\]tfne E-c= (E/'ZQZ-E , iu,w;\,: Z/NZ %’ET[N]

d
1I-—>N

Then (ETL&{?, Uameo %mf@m()é an T moves.
Then & = ‘1“’4‘.""*' D)Cﬂ‘cfwé%‘l‘l\e I (N)-wi\;M_ ]
WM?M o slgﬂ% olfuﬁemvd- aﬂschl\ fozd-ﬂ/ue aou;c ]oamv.et?al‘.an,
x T(E):=Tak module 4 E= &h: Eln] ,

(IJ( E is over a (D"Scloewsc S. f['(E’) D o a‘ale z—SLeo:f o’fLli( Z.>

C_lgi'ﬂ’ Ij E /([:/LS o.neuilohc cwwe, 3/\/18 MQ:LQJJ,B "":\Z/NZH E[NJ is eﬂwmlevf“-o
a Ty ~orkst D¥ ISomapISMS Zez — T(E)
U
) ) -

Pod: Nek . T(E)»E[N] Stabiliguof 1 is precsey T3 (M)

’RGW\auL : (Lo\vxa%p, ISsue> I5 Eis OVer\Qoa\Q fwoc]'lver]aw (D-Sclneme ’.\S) we u:“ 'VLU.Cl & "‘a‘(e
a T, (S, S) - stable D(N) —orboit ojz |'50ma7,rl'~isms Z.ez‘:‘T(E)
Or im C\’?amde,rw , Iﬂ“_ (262 )—AT(E» IS on é'*a\le Gl (ﬁ) -Tomorl



o Dol Nescdue € o sekin o, Toom (2% 70) /0
Angther prodf of Theorem 4.
Let (E i) loe an eJL,o\m uvre over C with om wnmwutéj 1 Lz — E[N]
As oo, 1 comespords |5 o T () -orki )f isowaphisms 7 7% ~T(E)
- "The ellpl\c cwme E[€ has fhree ‘«Feqi_
- Belk Lomo|o%j- H, (e (©.z)

+Erele homde e 7) ~TFE)

CIe'RL\o.mfh'mL on: 0= H (E QE dR(E/C> —H (E OE - o> (M
A%;“ 0 - W' /c = Hd (E/(C) — LleE/d.:—po H,(E(C)J’Z)@Cf:]-ﬁ]?(qa

QE llS
M)

Theorem 2 There is Lé,ecL Y (N) (@ == Gl, (@)\‘6  GL{A f)/ M}

Prodf Stocting uh. (E,7). We s i, 5 H(F(0), ) = G
Then we can Covlslmd' elemevﬂts wn Gl <Ajr_) and vé_ ‘Jf"ouss

¥

> C.ochwison : HI(E(C>)Z>®2 = Hﬁ(E,ﬁ)

£

Af _7® (Q _—>H (E z>® (D o~ H (E(o), Z)@/AJC) A;Z

L. %wa o clement j)c € GLZ(/AJO

* Wpye S H?R<E/<r> CZMHKE(C),@)@C I c®

Lo giun ancomerd 7€ P(€)  (can prove thak i does nok bebng ks R)
So,we gk (E) ~o (n.3) € < GL(A).
This ossacialiins depends on CLO.CNM e 1100 -orkiE > 3¢ wed T30

» choice of isam. Jf pehep. , then
(95 t) = (hg, o)
Peling e gl g mapy Y0)E) — A Ty

Covwz:rse\ 3,\,3,, (T 3;) 6’6 < GL, (AJC)
we can clegme E= k.= C/([_’ ®&Cr, L5



‘|Jncrcs o Sc&me»)\\ajr n&hm:l {Som /3 H E-. @)

— <—->(|o)

[ <> (o)
E__)i-. chcL ijna‘— ﬂ\e }vlh‘q“'\ovx cormroncls {-D T.
. gf 3/«/@ a 'no:hM'KQ iSOM. A:; (E AJC 3 MWLC()-l-Le aﬂuem:x‘ OsLb
ZG 4-—> Hd(E Z)
dond" match.
Sag’ M.‘ZOZ (E.L. Z) c — l 62
. e{-
COns;c!er M.Z S . (Et,Z) ~ E_r[M,MZ]

MlMZ HT{-(EL%) Mle . H?(E‘c ,ﬁ )

é. s o Su‘oarmf 05: E‘C

Set E:= ET/G- ) H’\tn fhe C‘w -f%osen7

F M e E
induaze “(,2) < HW'(.2)
N Nl
7\>A®z

7" e e d ' (B )
(E/»)) IS we.al—wevw.clecl, O

33 MOJN.L. !)roucms over Q) and ‘Zcf)

B‘a&fgox_meorcm Asswme Nl

foc. moe.
—I-L\e"J?-umc,\—or MK SCL/Q —vAJ‘;

[ Isom. classes 05: (E ’*Z) I Y e"'f)l‘ic cwwe /S

S — M (S> = 1 % On ea.cl\ COnnccj_e wnroncwl'dfr S gxug qJeme‘l‘ﬂc.Tont S

7: Ae:_)T(E) is aTl.’(S ) slnLl T4 N)—crth JC
IS V‘CPPCSeV\l'aLIt ﬂq «(qemeLanL\ CpnnecLe o\\ smo au\ e yl (N) over (D ISemaphisws




oJ

' g v ‘ A~
MV '—H\Aﬂ' is eTQvul-w\l' l'pil\c eartres v\m;l\mo.a"rlecvw,Lu:l' we cam wg W’L}H r4 (N_) '[‘o afg,
ot conpord sbgrnp K € GL(Z) . Brersie Reformdde the woduli pablen - ksGlS8)
But one raedo bo be caweﬂ wafm'l'a“:vé alqu- AAJ-%@&Q versons.
Le'r 10 pre a ]Drime WMLF"
Z(F) = LKA%}‘L?OA oc‘- (]:) ; Zq) —]. 'Z} C?) (P)®Z®
P 7
et K' < GLZ(ZCF> be an open @w\fa.o(' 5 am,f
K"': GL:(’ZP) ' KP (SO 'noﬂ!b\re.l @ ]D>

Can Ai‘s:inc aiw.cl:r MKP SCL/Z(f A_J;

[ Isom. cla.'SSes OJ: (E "Z) « E e“'r\)“ic cwwe /.S

S +— M(S> + On each connected wfawlﬁfS gxwgqjeme']'rc?ow s

ﬁ)ﬁ;ﬁ_(E) iIs a T, (S ) “uLl K-ofL]‘OJ: ISemS
I+ [ rclartserfléc‘ LE% a SCLCW'e svmo&"l\ over ‘qu}

Sk Sleqel moduli space
Fix \/= 7°73 - éZe '|'(ijeJrLcr with a S)’MfQCLc {nvm
{ - —} \/ - Z y/\rcn L;ijn% (
CD’=GS]>(V) GSFJ 1S “'Lc snl-. for every Z BeLm ,
GSpa () - He Clag(®), ¢S [ fhdyf=chugh furem e Vgs!
'\_Psfa——’csfa C)(pm—"i.
Fx an o])en cmfaul' Z‘W'P K C GSB (Z)
_Tkeorem (M\m\gorck) For K s uuevA‘.I) swu“ '|'Lc )Q”M“é j(;z\c_t‘r
Joc moe.
A

(A,)\,Y) . Ais o.naloelianvw\)ey over S

)\; A =~ AV IS a ]arw\uloqQ ]:volam'éahon
S "—'_)MK(S): \ chosIr\ﬂ a geom. )fm\J S on eo.clr\ conn. Camp. 4 S

~.



'7 : \/2 _= rl'(A) IS a T, (S_.g)-S'I'aUc K—orkil’# (Soms

Ak \/ix \/2 —vi -fov‘Some céix
s) s O e
T(A) < TA) > 20)

s representable by o smooth aaidy Shy(G) orer Q.
- Now, we explain Hne Terms.
Every obelian widdy A Das o dual) abelian wuicly A’
Given o ]bo\a!'lao:‘-]on VA LA we aet
Alr] % A Tn] 2 AL AT el peiring Mo bilineas swa\echc
Teking the inverse fimik <> T(8) T (4) — L po =20
buk Z0) is won- camaﬁg '\so.mch b7 , hencethe smilrhod e ]Pultor c.
Theorem Let 45; - ZeSm (©) . Im(Z)?o or Tn(2) <o}
weans ‘ro#qlb posilve
Then She(6)(€) = (@)% <G4 /¢
'Proajfz As LE§:-r¢, each (A,w))e She (G)(€) gres
« Beb hondogy Hi(A(©), 2)
¢ Bl honology  HY(A(D),Z) =T (8)

% Hodae %‘Jrrakon 0 — WaYe — HdIZ(SA/ ‘C> - I_;QA/C—+O
Hi(Al0),2) &, C.

?orclls AV XJ&L: If we ‘*"il't A = (Ea/./\. Jfor o [aﬂlice,+Len
H\(A(C),Z) -Z-A X A@RZCQ l’\an aﬂmmflaslmd:,e J.:/\IR_;AIR
.. . — . m-h‘.?*.ml,;’
Gwma o ‘Polaﬂaj:aw )\ ({» A amowxil'S I' 3}4 (9 Q’Rlemqnn :FormLel . ) Tag-ij_l
. . . se J bel - :
|.e. on cx“’erna:hg §om\ ')\:_A_xj\_ %/ M°f]’°m*" b
SJ‘. er (J_u, J_‘U’) =’1R (u,tr) anCl }"R (u)ju> >0 -]-%r u#o

L?ﬁ"dP“Q Polanéakov\ <—_=>-)\ is J'wC‘Fec.l‘ (l’wlwﬂ N\ = HUW\ (A/Z> )

[ T S

Mo




e

« To ‘jel' +l'\e Ccmrlex wt om-laal—?ov\ J C.LOOS-Q on isom. wp foxd.

o« (H(A@.Z), \) = (v, ) (“’Mf"tﬂ‘ wsth ”“‘7“!‘(!“}“?”}”5

Then . \//AJC—L 'T(A): H?(A,/Aj) ~H, (A(CXZ)@ZAJQ—:(’- V®AJc
y\,g; an elcmevx‘l' DJ( Gsfza(Af)

* Hodue filiabon = wp s Hy (Ac) =A@C — Lie,
X;,R Avéwa@IR o complex hachure
So H«\ée Jci\‘rraclion b c«wTLAdwi:fe on AR
— TeSpy® 2T=-T = ¥(-,T-) is oihe df
ﬁ% (or nej.clﬁj{: bic of is uja+o u)
~ ot (£8) (i1)¢ ; (exercise)




