


betony :/whet ?
① Fine moduli schemes
• Moduli spaces give a geometric answer to the question

Morally ,

of densification .

"

A moduli sprue ✗ of some collection afobpeetgc
- -

shod be a space (variety ,
scheme

,
. . . ? ) where points

should correspond to the objects in E
.

This is not enough !

Indeed
, this only defines the onlltphy set structure

. we want our

answer to be geo¥ .

Def : A the moduli scheme 6*1 M of a collection of objects C

is a scheme M sit
. Homan (Tim) = { families of objects inEf / ±Natural parametrized byT

fi all tetanus T
.

(Hilbun)
Ed : schemes of II

"
: let E be tue collection af ✗ ⇒ IP

"

, {

a family of orbschenns of PY
,

j ✗ IMPF* ,
in's ane F- ira's nepoty

ted ,

1-✗ { tx ' .

finitely- printed ¥T
✗*

'

ki



Def: A morbid profile is a functor F : kh_→td , { if F→-hmh

some Mesch ivery Fi reputable by M { tht Mri a fine(odnli
opine .

- flatEI: carve : M-j.sk → Lt sends T- { f.TT?fy.pnnnkdT - geometric then am smooth curves of gluing}
c→"aT-mayhem .

£

¥

EI: vectorBundy : BGI : Kh→ St T- tub .

's York a 4K .

✓ → v1

*module map .

Question: Do there moduli problems have a fire moduli scheme?
-
-
-

MICGrothendieck Hilbpn is representable by a scheme { each of its

connected components are proper .

Unfortunately ,
that is the%Ñd news

.



l⑧mg: Mg is not nepnmtble by a scheme .fi g≥o .

Pt: camels P(01001-11 ) the Hirzebruch omfausane not all Bo .
↓
IP
'

Icloud)
which means if 3 map P' → Mo it must falter through apt .

7.• → in
P' → spite -1M ⇒ Pool-11) Ellie ⇒ ① ≤keg ⇒ it must be a clued

pt .ha ha

•iP ↳

Why isn't BGkisd-ht-vepnmt.dk by a scheme ? Note that

are shears on the tavrti topology ,
i.e. green hx :&- Lt

{ an open cover F- Uti we have
IEI

Halt , ×) →→ÑHom(Ti , × ) # IT Hwltintil )
IEI PL Iii,)eI4D

this can be refined ,
the idea is to generalize the notion of an open

set in topology so it makes sense to define a sheaf .

families ofmnphmm nltxed target faith } ii.± called chumps
which nattily

'

lintel



1) (Tso's ane come ) it ✓ → u ⇒ Kingscote )

2) ((oueixhpcompohttthhitufii-ETV-ic-E33vij-uifc.come) ⇒ Hi,
- → Uftcovle )

ite

.

3) ( (ouyym pullback) tf Lui → U ) Houle) { ✓→ a amp ⇒ { uixuv →v1 c- loved .

Eg ?T↑|Ui- a } isineovsehls) ) it m→U is an open immersion .
Ear

F-tde.tt2) Lui -1h} is in eon(&h1f it Ui→ u iétele { Ulli -14ich '

'

ᵗᵗ
; swj .

Fppt -truly 3) {hi→ U/ ie , ri in Corlskhltppt ) iff Ui →Us faithfully jointly
feet of
ladgtpnsathu MMM

Def: A sheaf on a site C iatmctw F:C -1ft sit . hay cowry

µi→n§ the game Flats ITFIUII ⇒TFlUi✗Uj ) i exalt .

IEI d-I Itv

theories : Mr Xiafscheme then hx :(Shh → set i a sheaf .

EE BGLN #hx branchline ✗ life ay#ont ,
v ng

A trivial on
'

an

② States remember isomorphisms open cover !

Ñht me am making too many identifications

w/ out remembering hens they are identified
.

=L : lowrider proton F : Sd-' EPG categories instead .

Call map anerw's)

[ Balu : bed → Cat who 1- ↳{hector binders on Tff category
w/ mvplnmaw
iwmuphm

←
replace try aÉ -suwhee map { obpeets should ME .

Def : Fixafuuetor from a site It:(→Gd ,
it {Uitufi a covey define the

711U'→U ) IEI

cat . of descent data to be { till / / ✗
'

c-HIM
, p.%1f-p.si when u"=u%u'

→
-

Pitt, Pi
{ s.f.pe:X = Parillo p.LY when n'

"

=U'±U'✗uU
'

n' ✗I --u" § .



Anup kill / → (y
'
, ∅ ) i ✗

'± y
'

s.t. p ,%%p;y'
I. ∅

Note: therein anent'd unter ICH -iHla↳a ) eye

"p¥i¥%j .

✗ '→ (× , can) where can is defined byn' an'*u'

path
.

# pop ,
: pop, ⇒ PIP:*

,
pips ,

alw wehave
Uku'

pain µ:p:p
.

✗

""

=

"

"pi%pip•✗É↑p,%p¥ÑÉ:p
.:p:p;

U
'

dap
↓ prion Rican ↑ it . piicaop ,! can

"Rip!Ñ n=pePÑÑÑ✗

Ea_:ForBGln:@k)µ→aalmcHmdHht{ai→✗}hean!Ñn
IX. Threat . if dunt date Bklnlui> ✗ S i quintet to the cat .

{ (Vi , lili;) ) / ritheetlui)Iii :viluinu.tv/uiny.s.t.-UinUinUkYjHlij--4iie }
-

Def : A functor on a site
*:(HI? Cat instead if
* c- {tar, Étifpptlg

1) For my g-scheme T { anya.be?fCT1thetmetorHan-lxis1:lhh/t)*-tdn' a sheaf .

2) For
any conning {Ti -11-4 in@h / 1) * euyduutdatvm

Kille #(U'→ v0 iifhehhe lithe essential ingl of the natural

finder HCul-i-llut.at )
Equivalently HIM -HIM -14 ) ianepuiulwu of

cats fr
lay nᵗ@k* { any corner a'→ u .



We will show that My { Blrln are stacks .

We will need the following fundamental
Kheaeem_ At slips heafppftq.ci maplun of oddness
then 1) Aan-q.m.dk G) → Sfppf n' a sheaf NFL fads

2) Galls / ↳Galls ' -is) Ian quinoline of
( Intact p

'

tidy faithful ⇔ 11 ) categories

cor-MBG.hn -_ veet :@ Is → cord sending →SKIVVY:/
'

n a stack .

&: • A-omofv.hn → Tfppf 5 a sheaf life 4W tacky .

• Neat lsl→Veet(s¥gwf ) i an quondam ble

if a yeah Ñ i tppf locally a vector bindle ! ☐

Eor@Mgly-tl.n a stack
,
Mi is not .

Pt: WIT tht If C D are two Bleek of Mgls )
It
§ C

"

E- cxss
'
→

{ Ii a county then f-⇒% → s

ltomfc.DK Aml c
'

,
☐ Is't Homlc

"

,D /g.)
(this follows b/c h i asked : halal →hold#hole" / .

☐




