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§tpm.

- Commutatie ring K (2 nota zee- div. )

leg 2 , @ , R, ¢ )

- V a free K- module of fimite rak

- the tensor algebra of V is

TNI g.or
"

wie Er

⑧ zei

- Tt (v ) = ⑤ u even

Êso
-

T
-

(V ) = ④ ✓
②zin

•dd
i20 -
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-

q a quadmatic form on V

→ breinen form

q iv. w ) :< f- ( gluten ) - qlv) - qui)

- Icq ) ÷ to - sided ideal of TN)

gen bij v ⑧ v - qrv ) , v EV

[ even
.

- Deef The Clifford Algebra
-

een - eeuw ÷ Erg . )

→ een = retro ④ Civ )

evenriff T sub -mod
.

sutalge

- Notatie : moet
.
om EEN is devote 3

by v. w v
, we CECV)



- We can ended U as ON) in 2

men nog :

VC TNI -so Cctv )

imams om inclusie V Ek CE (v )

- (EN ) satisfies the followingUniversalPropier(Aw ) A unitaf ass . , E- algebra
j : V→ A K- linear

St juf = qua t ver

kun v→ een

is :

A

*
the construction

Hq ) - terug )

is fout
- import it wie at → Centra Cercle



Dimensie of een ) :
K a feed .

Choose an d. N. basis of V
Vt
, .

-
- /
Vn

We get an isomaphism y.cl/49:o)
een )

-

> ÄV
vi. . - Vir 1- Vi

,

nr - - 1 Via

→ een ) = ④ K II. vin
Amato, 1)

→ dingen = 2
"

Hoge !
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Example

✓ = R
'

, q (G. is , vs ) )
= - ut-VI - 47

.

If e. , er, es is the Standard basis of V, then

then are computer in EEN , g) :

er . e
;
= {

- ei - e: ie ;
- I I = j

That is
,
Cern

, q ) is the Hamilton 's real

qvaterwioms .
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• We have zijt :

om Ttv )

Vi ⑦
. . . .
⑦ Vr m Vk ④ - -

. ④Vr

bene on Ce ( v ) {
hangoor

✓ = % .
_
. Vr ts vr - - - V. ⇒ ut fijner;.ir )

• CENT : = { units In een#
even

Def The Ç is

* 1-

(spin (V ) : =/ recent: uur'er)

Hen uur ' is the image of

VNV
www.W.v-I
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• Studgesprek) bij representatie
€ : Espina ) → ON)

• SpinW) = { ve (Spint (r) / v.v
'
= e)

• (r fired ) . we have

s.e.s.de
→ KI (spintv ) → SON ) → o

o → Spin Cr ) → (spin N ) → ree→ o

8



§ Hodge - Structures and pols write) van benen

Pgp V is @ - vector spare . There is a bijectie

een
'

← troost;
set
. palette , VIER

PI start with Vp = ⑦ Vt
pager

°

Any element of Vp can be written as

✓ ②It

w@ifaMwEV1R.Frxptq
,
let { vrtiwr}

,
be a basis of VP ' '

Put
Vp : = en , weet Ç VR

Theni
↳ = ② vp , Vp ⇒ ¢ = VP

' '

④ Van
Psg

Construct p on each Vp :

- if p -- q pot gratis )vr (atb
' Ikv Vve Vp

- ifp-qr.ee , Eso , put gratis ) = (artbet (] !}
The eigenaares of g are VR ?

.
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Conversie : compote p
: → ÇL Nr ) euh )

There is a basis lui ) , of Hq of simultane

eigenwesters

plein = lift ) Vi

for some bom
.

hij is
'
→ ¢
'

Note that Kz ) is a polyamide 2-
, E) EET

'

i. e
. htt ) = EET for some peg EZ

eet a Hodge structure

VP ' ' z ) ve Vp ) pater = EPEN} .
Note pakt

"

for ter ⇒ ptq
= k

.

- En_

do



Recall (of weight r)
←

: A polarisatie om V

is amorphism of structures

4 : V ② V → @ f- k)

gf
.

its E- linear extension giels a pas . def .

Symen . fan („ w ) ← Y ( v, kw )

om µ"@ Vat In Vr , where ( w m iPad

is the Weil operator .

If V ← gif→ uur )
=

then Cw = prion
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§ From weight 2 to weight .

• Let V be a Hodge structure of KBtype ,
i. e : Vp = V

"
⑤ ✓
"'
⑦ ✓92

- I I

dim -1 dim-1

endoned with a polariteiten - op

• Piek a generator 5= e. tien of V
"
with

en , er EVR , 9 (es )
=L

- q (5)
=D

9
(er

, er ) = 0 , and

9 ( Ez ) = 1

i. e er , er is om QN. basis of the real

part : (V "
'

t ✓
" ' In 12

.

42



Heure e ,
. Er = - Ez - e , in CE (Vk )

If we pot Je e .
. er them we seen

that JE (spint rum ) ,

and d-
'

= - id om CE (Vrt
.

In other woords we have a complexste
om RIVM )

.

Note : the complex structure aspects
the decompositie een! = eetcultuur?

A- direct calculatie shows that it is independent
of the Choice of er , er .

Det The Koga - Satan Hodge structure is
ketste

. of weightme om VN)

given by
p , #→ oneervol )

Xtig ts xtg
-5
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Def The Koga -Satan Variety associated an integral
=

t.sk
. V of K3 type is te complex torus

Ksv ) = eet
Cetin )

2mg : If V is instead National then KSIV ) is defined
only op to isogang .

Rekik ding Vp = m then dim Ksv ) = zin?
"'t

Want a polarisatie om RSV )

Choose f , fz orthogonale rectors with gift ) so .

Def :

@ : getaxeerd→ @ f- II
(v, w)-⑤ tuf , .fr . ut. w )

( tr : is the tram bij leeft moet )

done has : trrv.cn ) = En (v.v)

+nl ut ) ⇐ Trier )
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/

REP @ (v. wie ⑦ Tzff . .fr . E. w )
defares a poliouitatoom for Cctv )

¥

WTS :

- Q is @morph.ofH.stn .
For 2- = <tig E 0¥ we have

Q fprz ) v ) gez ) w ) = Trff , .fr .pa.us?prN.wf=
= Tr (f, .fr . ut . (pet pre ) ) -a) =

# = - I → ! ze @ ruw )za

pa er = erg'
.
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- @ is man- deeg . ( from def ) .

- Q is symmetrie :
@ (v
, p Cid

w) = Qra ), print .

- in : the space of Hodge structures on V has

f-wo connected Components ,
the property of being pas - def is
constant on each of the two component.

If are needs to Range component are
might reed to charge The signs .
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Deef Zet X a K3 - surf on a 2- dim. complex torus

The associated Koga - Satan - variety is the k :S-

Variety associated to

title , 2) with
q = interaction Cup to a

paring Isign )

Ksk ) ⇐ Ks (Hh 21) .

tas : there are variaties .

-

rekken ) -2
- KS (Tre ) ) has dim = 2

- X is pay with letter ) ampele dan

Ksteel - KS ( thelp )

- we have isogenres

KSK ) n KSK
,e)
'

n KStruth

Putz Picard number

of X. 47



§ Ks . in some special cases

Paap : zet A be a complex torus of dimensie2
ThenÂ

In part, if A is an doelion surften

les (A) ~ te
-

if morenen @e) is a pole. do . suf ken

les (A ,e) ~ Af
-

Pep : ht X be a kunnen sf associated to the
complex torus A .

Then :

KRS K ) n G- × En )
2
"

:



§ Weil Comijntunes

- X a smooth proj Variety / Fg , 9 =p?

- E- × ! IJ
id on pts

- F : X → X {⇒ xp om %
absolute Froberg

- F ? X → X is a Fg - marple .

- f : =
Fnxidi f-→ T
is om Tij -marple

- Nr = # Xtfgr ) = { pts.fr fixed by 77

- Eutherapeut )
.
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- For lijp consider

of
"

: tiert, @e) →

tIIE@e1-LefshetzfixedptfovmulziNr--E.r
- uitrolt" Itteren)

- Eet ) = T.ie/Etn/f7tiire.oIf
"

- For To a K3 surf Fg

- Hier = 0 for

i-_rr3-tIEtE@efai-_qk-fn--idontIir-fT.qz
? id ontken

Using
- exploot ) =L weegt . "

htt )
a-t

µ

e-
Ziet: a- tutte -Ethiek , @d) .
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The (Weil conj for K3 )

zet ) = Ï a-uit)
has integer coeff , inde of the choice of leep ,
its zend die # dat -9 .

Hanover / vlog ,
di = ± q for i. , . . .@

even

dit Iq ) is 212 ,

and Xzijn . hij
= 92 ijs k

- ZIP ) is national

- functionele eguatiomEfy.gf_Ia@tFmtl.f
- Riemann Gijp : trashijs ) satisfy Reesink
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PI (sketch ) % aks suf 19
- We can lift :
] a complete DVR R with @ (2) = K of charta

and residence Feld kreeg a finit at.

- 7 a polaire familie 7-2 Speck) with
closed fiber York

- Set X be the genen fiber the

- Pier Kos ¢ ons Xp ÷ Xx ¢ .

- Eet : KS Kp ) des eends to an atelier

Variety A defined are LIK fint
eet

.
sit. there I a go.ee (NL ) - in.

visom :

⑦ letter ( kirren ), ) -7 Endcharter
where ( = Eet Irtkoeien

.

- Fact : A naderen to an atelier van A. Ik
and

CE ( Kishore , Eenlp) = Endotherm. Pei)
also GallElk) - in

.

- Weer Conny . for AVI were proved by Weil .

- TE- 22


