
 
Lasttime proofofSerre'skilleranalogue

ofRHFtale Cohomology examphrms review

l sites
motivation forsites

Goal generalize topological spaces sheaves

lil neednotion ofcover
liilneed nokin of intersection fiberproducts

Detry Grothendieck topology on a category C
site

The data of for each XeOldC
a collection of sets ofmorphisms XML

covering

families
o intersections exist1
if X X appears in a carnyfamily

Ye X arbitrary

then Xaxx4 exist

1 Intersecting w a core gives a cover

If Xa X is a curry family

Yax arbitrary then
Yxxxx Y is a aveiythm.ly

2 compositionofcovers arecows



If Xa XI XanXd are

army families then

X p Xa X's is a covering
family

3 Ciscos arecaresh If XIN is an
isomorphism then Xin Y is

a corny family

Ee X top space G Open X
Ob C opensubsetsof X
uniquemorphism U V if UEV

U U is a coveringfamily if Y vi U
EI X scheme Yet category whoseobjectsare

eHemorphisms YutX
morphisms are maps on X

Y T Yz
f x Lf

atU2 is a covering family it
inHd U



XEt category whoseobjects areall Xschemes
morphisms are maps X
ValiU is a corny family if

e all fa are e'tale

Uintfd U

EI X epic analytic space

Xanet objects are cpx analyte spaces YIX
sit locallyon Y f is an anelyKiso

morphisms aremorphing X
cores are Aires

Rene 5h1Xaned Sh Xm exercise

Ex fppf topology faithfully flateSnitepresenttail

Xfppf objects are fht Y Xfniteperktin
morphism are morphisms X
coresarecores

Y Yu
nd

EI Nishevich Crystalline infinitesimal site edh au



EI X scheme Xu Open XM
w coves as coves

Xzar category B ell X
schemes

UnhU R a cowry family t

f are openembeddings and

inCfa U

Pete Presheat on C A D valued presheat is a
contravariant functor F C D
Rene Don't need a Goth top on C

EI X top space a D valued presheetonX
R the same as a pre

sheet on Open X

Detn Shat on a site C
A sheet F is a pre sheaf 9 tFTh

F U TdFLU III HumourFlat

is an equalizer diagram for all covering
families Us 3
UafVaTI Tu

Uf Dh Va
pls Lf i



U fi

suppose F is valued in sets
i FCU n Il FCK injective

thevalue of Fm U isdetermined byits
value on U2

47Given sa t TIFCK s.t
F th sa flails

Ken sa comefrm FCU

Defy A morphism of
sheaves pre shame

Amorphin Fink is a natural

transformation

Ez of sheaves on XEt

Thin Any representable functor is
a sheet on XEt

Any rep'ble functor is a sheeton

XEpps

EI µn functor rep'd by µ SpeeKaya

een U f cOulu f I



Exe U Oulu
rep ble by 1Ax

Exe constant sheet ZhenZ

Rep'd by 1211oz x X

Zdenzi U Home UH 24oz

EI Gm Ut Oulu
rep d ly Gm Gpa2457

EI Phi U Han U PII

Debs ish E'tale cohomology w welts in 21102
I owe you Pfot ZHI is a sheet on XE't

a Pf that the category of sheavesaxes
I value inAS A Abelian
4 enough injuties

Tx F Thx
Hiket.ME l RiTxl2leIe



sharing colonels exist in categoryof
Abelasheaves on a site is non trivial

exercise

EI BY Gm 1a inutile onthe
base

Mapof sheaves Xzw Ox Ix
X Oe't e't

claimThis map is ingeneral not an epinephrine
on Xa but it B en Xet

Pf it onepi on Xu
X SpeeIR n L

Is IR IR swiahn No

Iii Is swindle on Xe't f n a throttle on X

Given f cGulu want e'telecom d U
sit f obtains an n th root on that we

VEE bing.ie hhknirutbkettu tu Gm

Clase f has a th root upstairs
A u 2h f e'tale cover ith

2 Is an n th root



exercise check details

Reim Gm Gu is an epi in 5h Xeppft

Detects map of sites

T T sites A Cts map f it uh
is a functor Tz T preserves

fiber products sends carry
families to covering families

EI f X y Y ch orgsofspace

Open Y 9 Open X
U f U

Exercise Check this is a uk mapof sites

End E 2 E Homgrid EiEl

specFpr I closedpt
Spec Ep's ITI Spee

IFT U SpeeITI
IHufFp Itp 1 2
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