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…

1emmaixi.cn#i,aag.tx,Iii.aG-tigyouXi,0itIY3ythi, lemmaandsaondondit.in

S.t.Go.GG?aneSatished.ForallujEI,snppoutorrigidK-spaces.hekn.no
,

˙

XinxjDI-openae.in
XianeallotthshpeiX.MU,

" T.ieT.jrestricutothsameG-trpologyonX.nl/julereVisa.o.inX,sameclaimal
, 0

tl.eu?auniqneG-tozgologyIonX,s.t.hdd,tra.c.@XiisI-yen,Ilxi=Ii
,
307 sati.tn GO.cn , Gz , ⑥ k-DGGM.inI



Rmk : G 2tellscntheshapeotac-Ucno.i.nl/,then(Uj-U)jeiisac.if(continued) ( vjxxx-UY.hn

isac.co/-UxxXitrVipf:if(UjxxXi-UxxXi)jcjisac.ofXitrVi,thonlxx
Xi-Nnjc.jiia.co/-Uobviouythi,i,aretinementof(Uj-U)jc.j-(Uj→

lhrjiia.cn/Vowif(Uj-U)jtii1o.c.thenhydct(UjxxXi-U:Xi)jtji,a.c.of Uxx Xi



tueeeh-Inthdetiniti.no/-rigidK-spaa,weuseasheafOxlet's
giuth.de/initionandsomepropertiesofitUnderthueakG-topologyon

afinoidspaceX-SpA.nedehne.eu) =

thek-dgebraofusinuUisanaHinoidsubdomain.it
ha.theshapeUSpB.HU/issimplyBTteAydic_iyThg:Q,trmsa
sheaftrtheweakG-topology.nl/=GARmkiBytlupnopertyofstnongG-topokgy.theuiauniquextensionofQ.toasheaffrstrongG-tydogyonKGAth.si

,

thebcalsleafOxlxiotxiinthdetiniti.no/-rigidK-spaes.pf:



IwoullliketotalkmonaboutthG-topologyontherigidk-spauX.tnAG.ueknowaHineschemesareguasi-compactdquasi-separated.s.insomecam.sectionoffunctionring.seasytolompute.la
kclhyintothdetitionofstrongG-topologyofaltinoidk-sga.es,

wehavesimilarresnlts-Pryi.AHinoidk-spaunquai-compatw.r.tt
heweakdstrongG-topdgyi.Rigidkspacexisquasi-separatd.ie, if UOU cnet.no

quaiicompatao.subsetofX.thenUAViquai-compactao.su
bset.pfi.Supposewehareana.clli-UlinwheneU-GA.thenconsiderU-U.ve
gettheveiafinitenelinementhytnoldsubdomainslicU.it, Y-li-U.henuthaeriyi.essentidyfinite.Bythdetinitionofao.su

bset.ueonyneedtoprouethiwhenxi.altinoidk-spau.be canu 17 42

uiquaicompactw.r.tthG-topology.thcnliUU.ba/soqcu.r.ttheG-topology.be cauuitlwi-U.UU.li,thenlwinu-UD.lwinu-Uz.lanea.co/-U.dU.repectirely,hencetheyaubothessentialhgfinite,BythsamereaonuecanreduutothcaietlatUIUauR-dma.in
,

tlen UOU i)

choanR-domain.be/-oneUnvmu,tbeqc.Foraquasi-compactrigidkspaces.ae canumputeiugbbalsection.bythtlbwiylemmalemmaiSnppouxisaquai.compactrigidk-spaie.thentakeayadmi.siblecoveringhyaltiuoidslxi-XJ.io
-> f ( x) - 丌 flxil-TOxlx.MY )

,⼆ ,

ipfiwekn.no0
×
( x ) = 些 1791

,
以 )

, uehaveanaturalmapila.cl ) - 4 ( X )
a

Nowsupposedisarefinementofzl.ie .

a
'
= (

UI-xliti.adlic-Xa-xtlnforlfhlUMY-X.ch
i
i ,ana.co/-Xk,henceIafiuitevetinementyaHinoidsnllomainni.e.Iu''-il'

- A
, wheneliiiafiniteovering.soitsuficestoshowth.tl?U,0x)-l7U

"

, a)

thsoverigisacualybetterthanasimplyuvering.ituedenotetiki-xhi.li/ct-,detinesussetI''(k)=fiEI''lai)=kl
, thenUTCUi-xdii.in i) ana.c.ofY.tn

0 - 17 2
"

, a) - 丌 Q.luil-TQ.lu.mn
i t I "( k)

Wehau 0 0

1 1
t.lu f s t T ( a

"

, 以 1
,o-liu.OD-TOxlxn-TIOxlx.nl

k = ,

k.li
i l l s - ( si - 0

0 - ūu"
, G) →⽄⽄ 0xluii-TT.li nni ! =

k = 1 i E I
'

们 k = 1 ij

nwhichmeanslsilgies.ieto 忑 以⼼ltnb.mil u, G) ⼆⼚ ( u
"

, e)T T

0xlninnik-ijoyneedtode.lu/Ui''nUj,itIik1jEIia-Y1Xe)i,
anac.hecunutinxe-Xnxeh.im/aulUi'MUj-UiMXeljnu,h.tla.c.



Propixisaquasi-ampatrigidk-yau.nl A = f ( x )
,supp.se/go,_,g)=A,thenqnestion:doaAqiumeuE9r

toanaltinoidk.ly?Ox(Xci...g.H=A(f,-T.)pfiSinuXi,quasi-wagat,z(Xi)ns.t.xiarealtinoidkyaies.dehiuAi-f/Xi1,thenythlenna,0-A-iTA
i
- Talxinxj )

i= 1

ijobuiou.lyㄨ (恭
_ , 奈 )
iiquciumpcntheufrenegetanexactseguenceio-Odxgy-TQlx.ci) - T.hn命 )

i - 1

ijh.ua(从景》 = AK条 ) = A 为 A ( 下 , ⼀
,
不⽕gn.gij.sinuACTn-IYg.i.gg ⻔

tktoerA.Athenumparethesetuoexactsegnenu.it
suHicestoshowthatflxinxjljACT-Trygii.gg⼆ Oxlxinxj ) (g)

bntuehaushownxinxjiq.c.it canhecovemlhyfinitdymanyaltin.nlsubdomains.X.ju.thnlotltlesetuexactsequenuca.beextenbdtflx.it ) & 0
×
1 分 信了 )

SimilartoAG.me candetinepnopertiesofmorphimsbetweenrigidkspaua.suclassepamtednen.propcrnen



GAGAKeepinmindthatrigidk-spaeistheandgueofmanifoll.in thnon-Anhimedeanfield.to
rvariet.es/GthefamousGAGAprinciplegivaacorrespondenutoC-manifold.andsomesheafcategoryareequivdent.NO
winthisectionuegieGAGAprincipletorvariet.es

ㄨ/k
,

wherekisnon-Archimedeanlocalfield.ve

uilldetinetheso-calledGAGAfunctor.whichtakesxtoarig.itspaa ✗
"乐
,uewillfintcomtmcttrX-Ai.thenforXYAafinoids.tn

torgenemlrigidk-spa.es

Maingoalillocayoffinitetypek-schemesl-lrigidanalytick-spc.us 1

Z

ner_yzrigofcourse.thiifunctonshouldsati.gs
omeunivenalpropertiesD-lRigidanalytificati.nlForalocallyaffin.ietypek-scheneZtherigidanalytificetionofzisap.ir( Z

"⽂
,

1 )
, wheneziisarigidk-space.cn l e : ( Z "主 , O_o ) - ( Z, E) isamoph.im

ofl.ca/yG-ringcdkspaces,whilsatishiestheMowingunienal
propertylorak-rigidspaulYQ.1.andamogh.im
oflocaYG-riycdk-spc.us/-:Y-Z.7.auniqnemorphi,m(Y,Q,)-(U,Ozri)factoringth.glfye.AE?Gntraytoournaiveidea,therigidanalgtnspauassociatdtoAii.net/SpTn,Tn),hecauuthelatleronei,ju,ta''unitballaround0"

, andlyintuition.ATslouldbethwloleaHinusp.ie"

K
"
"

(

orEYGddthepicureiilitoindudeallpoints.weuridercEK.la?1,and
ˊ
ˊ
_

ˋ
法

⼼

下
"

⼆ 下⼼) = 1ㄍT
. ,
⼀⼼ 不 )

T

i
' 圸 币 下

"
canbeundrst.la, B

"

( ki )
,
i.e.ba/lofradiu,ki

ˋ
_ _
_

ˊ
mehauuatnralmap.TT"

← 不
" ←_← 下

"
← …

fjcfihenuugetasegnenceofmorphi.ms
ofaltidkgac.es?SpTn-SpTi-SpTM-Spi-...oothenbygluingtheuSp
T.negetAi-fii.huA : Similarly.co ns.ihr A

' " ⼀下
"

公 , henudi.thimgeotdundrki51-Ti.li
kisy-Athnuehaunatun.cl mapi A

' " ← A " ' e A
'"
← _ _ _
~ 个 A

' "

⼀个 A " ⼀个 A " ⼀ …

N

d ! !

( SpaA)吗 = U 的 "V1 in UldlinUdinith1-bdlthkl-hullki.la11



R-iObuiou.ly , thaboveconstructioninh.es thchociuoflcl-l.andthepreuntutonofA.Onunecansh.no
thuttheysatistytheuniuersalpnopertyofrigidanaytificati.in , thenthesechoiceshavenoeHe.tnonthfinalyauthunivenalpropertyreliesonth.tl/owinglemma:
lemma_iZianafineschemeoerkotfinitetype.Y.in

rigidk-space.thennehauMorlY.ZJ-HoniU.M.U.MIL
monghi.ms

aslohyringedG-spaces.Onunehauatabhshedthilemma.co
ns.iler-UY-gaA-gukis7/a,4arresponhtoikTS7G-QiN)con,idrlailsup=S叩 1 0(i) 1911

,

cho.se N > 0 , s.t.la

ihilcl.thenocduninafcunizationiyEYKya-Tya-O.clㄚ )

不 1-,

cwasifir-sii-aihenuuegetY-gTTn-GAY-guANon.me
statethmaintheonemintlnsect.in

址 : Everylocallyoffiuitetypek-schemeZadminarigidanaytihiati.nl", Z
"之 - 2 )

,

Futhermore.osasetzrig-clo.dpointsofzpfsupponZ-YUi.li
openaltine.finitetypelk.monalyspeaking.ES =

"

UÜ

itlnunioni.actdyagluinjdata.frti , ⺕ Ü Ui
,audtrlingeaytoshowtlctlillinujldlillinliaretuorigidauc.lytificatiomoflingh.nu?:4.j:liYUinUj)CUi0-lilUinuj)cUft , ⽐。 ( U

.
!"
, 4.jj.cn

begluedtobezrigRnkiForlfmoghimofschemnfa-Zz.nu
getZYSZ-Z.thenhyuniunnlpnopergifzin_finz.is

L

ilnz_f.zNowuhaupartialhgarrivedourg.cl?Weconstmcted rigidanalytificntionforeachloc.lytiniutypek-schemythi.rigida.ua/ytificationgreesnithourintuitioniitconsisuofclosedpoints.Fspech.mefocusourycsonk-varietia.Thclas.in/GAGAfnnctorsaystlctforschene, ㄨ/a
,
( X" , fn ) 2 ( X , f) are

"

sc.me
"

whenwmputigoh.no/gyofoheuntsheavnmouaer,thelctterouhsnuchmorinon-algeb.aicohomolugres.Inoursituation.mewilllatershowthatxykclsogwdtrcohenentshea.es ,



Ex_amziTatecurveInthi.se
cnn.Iuillgiveanexplanatinforthtlloningisomorph.im

Giaz-ErigqhereEqisanellipticcurrelsqEK.iq/c1,andEqi
,

dehindythtllouiyequahinytxy-itqiqix-iqcqj.Ei.si/qa
weknowthathigecKTT.SI/crsi),thenforlqYn,onsiderGi'=Sp(K(
qi.is/crsn)cnaset,simphgxEEYlxlclqiGk'ohythonstmhonofrigidandytihiatin.IE

"9
= U G

" '

m F 。

mwhctisthemeaniugofhilq27.Asaset.itisEYa.iex~yitgixq.nc-ZObuiou.ly, uknowtlultxEEcanbecquivalenttoauniquex.EE
"

,

s.t.lqllxkl.thereforemanniderspkli.si/(l-sn(lqlT7=SpKCTS>< 1 9 1 5 )

= SpKT.SUMrsī , U - 19 1 5 )

。 Eq

IEFWeknowEq-RjKIX.YZYIYIXYZ-X-GMXZ-qazl-Spakix.gl/ly4
xy-i-a.iq/x-qcqi)USpuKIx,2Y(l*x)z-x3-qiq)xz2-qqiz3)Ei'=SpK(lqix.iq/j7/ly4xy-x3-qqix-qcqi)USpK(l9iX,19i27Xci*xjz-x3-qnxz2-
qqizyasaset.li"

⼆ Eq (E)介
⻔ aunionoffradinlqi-ballaroundt.io

: 1 1

(

radiuslqi-ballaroundio.io?lheisomorphismGniqa-ETDefiu
9191 ⼆点 "器

, thensiyqa-EfcanbegivenhyiTrickthzhaun.eurnudbetomtrauarieyl.ykyqa-E.lk/MaxX#XI=Mihni,x)
ur-lxlu.ql.lu , 917MxX-XLIYGXlu.ci) = [

n i 。 ( )器2

- 2 51 19 )
,
Ylaqj = [

19到
2

hene
ns.a 有了

⼗ "9 1

BothsidnhaeGaloisaitnandth.imoph.imi.GHE-eguivariant.henareducedtothtemporerihgset-thaoreti.cnllymapfromGilqatoEi9.thi.mg ibjutiesi.nu 4 ibjeue



Rigid oh mlgy000

In this part ,

I try o summarize some further topin on rig id analytic spaces .

luch as

overonvergent isocrystals ,

the main goal is o understand how to associaTe a overconnergent isocryital
b

a crystalline crystal

let ' s fix notations
,

V is a mixed Chararteristic (0 , p ) DVR
,

k = residue fiell
,
π uniformizer

,

K = Frac ( v )
,

We asually onlider thhtollowingtwo types of geometric objues
. X : k . scheme locally of tinite ype ,

. p ; - adic tormalschenefspfr ie
. li 点P" o

,

≈ 0
,

0

s
.

t
. hortherian

≈ Tate algeboa
locallyofbpplogicalyfinie ype ,

ie
. localy i , a quotient of V( t

, …

,
h
.

7

{uppose
Yi ) a noetherian schemeoverV ,locally of fimite lype ,

fhen necan associate towo rigid onalyis

spaces
o it :

. Ys
' '
g

: Ye i , o K-scheme , locallyoftiai typete ,
wustructionbyth previou ,GACA

lkiY i , th ar- cdiconpletionof Y , it 'sa h -alicoraalschee/v

then Ilc i localy srigid aradytis space .

Prop: threisa canouical morphism , which is an open immesion
Λ

rig

lla →
Y

…

l realizes Ile as an cdminiblhopenofYcig
and l i , an isomorphism i , Y is

proper over V
.

Example : Y : Ai , then

Y )
.

c =A
.

"

: ( ( t
, …

,

t
. ) Ek ) 1 l ≤ 1 } /Golk

Yc
"

'
y
= ( 1 t

. ,
te . lrElYaalk



Frame
&

Tubes

Suppoe X i , a k - variety , P π-alicormal schere /0 , a formal embedding
l : X → P

is a locally closed inmersion
,

thetabeof X inp
i ,detinedto be

} × [
p

= sp ( l ( x ) )

sp : P 尼 , P
ie

. he hove thu tollowing diagram :

Pa
→) x [

p

1 ↓ p

x→Po
basicaly
, it

f i , a tunctiom on P Cus ont X
,

then

fixn 1 a 2
,
θ xE ] × [

p

Examp :

Def : A frame i , a diagram
X ~, Y ~→ p

…

open immersion loselinmesionot a k - schene Y

of k- 1 chumes inth
a π- adisformal scheme P

ixanpe: X i , a quani
- pojertievarnety lk ,

fale Pah tor som anbiant spoo of X

the take Y : doue ot X i . Pe
,

" P =
P

。



A morphion between framms isadiag
x —→y —

p

| g 15 “
x → Y — p

Noe thotUkinducen Pia ' -
Pe

,ardthorespondiy
Jx

'

[
p
→JX [ p

,
} s thi ,tromupp hs notling

h
l .onith f & y

] Y' [
p
→ ] × [

p

so nsually wwill nly mention d

We
say a morphim of tro fraus Floe ( up ,

smoath
,

it
. k ) if u ' i, floe ( wsp ,

suwth
,
et , k )

in a neigbborhood of X
'

( ie .

a U
'

E p
'

pen ,

and ul
0

,

: U
'

- P i ; flot ( uop .

smuth
,

ihk ) )

We
say a morphismoftnofrans qaasi -compart ( a(tiw )

,if u " qe (o (tin )

Pp : Flat ( smorth ,
itle ) mophisn d inducesFloe ( smvotl , ifve ) nophi, m ot

] X [
p

→ ] × [
p

,

Tubes of smallradin

The pevionm detinitionJxIpdeesn ' t depend on thschem stnicture of X
,

but whae e

aegoingtodonextdoesdepend on the schemestucure ot X

We first cowirder the tollomig lemma



espccially , it tell , n , thot
,

② l. [ ,
3 . t .tor V

Y . EH
,

IX ) p
, n

is a mell - detinel open subset

of PK

obvionsly for genenl
r -udi, tormd shem PN
ve can glhe th aftin piece
o

get a
detinition



Strictneighborhood

Suppose me are given a frame Xu ' Yesp ,then wnsiobor J 2
[

p = JY -Xip i ;
open

in Pa

V i , a strive nbd ot X if JXIpC c 7 stVp
i

an admisible open inPaanmd
V

.
72 ,

l
) torms a

admic
, ibleweringot

)

YTp

Thnotionof strict whddeen ' t depend o Y
,

catual } ,

Exanples fr strict nhd are the tollonig :



Calculus

Infinites imal sie of rigid spaes
De上: Iappoe V → T i , a morphismofrigidpaes

,

thenVHT J int onsivnotth
foll . wig

r
。

'

→ V
'

↓ I whee ro
'

-v ' is a nil olosal immesion

V — → T

De上 : Atinituly presented )intiniteainalcrysHal onVfT i ,a faniyof[ whount )sheaen E
0

,

on every objeut (ro' ,V ' ) otIYT
) int

,sud that

or eey ( r" →

v
"

) " ( vdi" ) i
.
v

."
- …

↓ du

he have am ilomorphism
v

。

'

—→

v
'

φ
.

; u
*

Er ,

≈ Ev "

{ 4 al is compatiblh in the sense thot

φ
vou

= φ
。

0 * ( φ
a

)

Stratificati

We will see that fHratificutionis closely wlatedtoconnutions



connection

Non we want h extend the aboe thewry tethecare thot ne ae caned about : JX
[ p " ] YTp "Pe

First he onider theollowing lemma



Then ne can define the oncept of SHrnti iiatioa on stnit nhd a , tollo . ,



OveronvergentSheave

A general detinition for ver wnvergent sheaf is thfollowiny

but he will only ocus on a spuifi' c kind otsheaes : j! o .

- mulules

Bagger operators—

Detinirio

交
:

Sheatof sehon V ~, sheat of ses on V

sectionmotjxcanbedescribed explivitly

it al, oell , n ,thtollomiy :

. restriction o . * E t 3 × [
p

i
, El

) x [
p

-

restritionof jt ε E VM 32 [ isop

because for ⼊ EI
,
U
.

= JY [p JC [
p
,
x

i , a strvt abd ot Jx [
i
in JY [

,

= 0 becaue UaM3 IIp
,
x
=

P andbyth scution formals abovethw jElunzirgaettirid
,

epin … …

sinu J 2 [
a
, x

wen ] 2
[
p → jx Ʃ

1 v Λ< [
p

= 0



The ahore obpervation makerth tollowing cntegory equirclene clear

We al, o ha , th tollowiy category equivalene

(

hem , thobereale means :

for any
A : shenf osf ris . E :sheatofA - modulen

F i ; of finie type A - mod : it locally ≥ A
"
→ E

E is ot co henence A- omed : it tor V 4 : A
"

t
,

ker 4 ' , al , otinite type)

th doun
- t - earth language t thicategoryequivalene i , t

'
h tollowiny



Stratification I onneotion on

overconurgentmoduly

Stratification :

lonmection

Hor t vien xto . - mod a. Or - mrd ?

EE i a xo - and ,tin astice nhd .

ne . U , 3zeovi Jaunisiseouigoto
f adnaiblh

open U of V , aid s 6 E ( 0
)

, nbnow s
1 x τ nUno

= 0

hone for fa t }
;

'

0
. ( 0 )

, aloov '

E O ( Unv'
)
,we onide

a . s : on UoV
'

alonvislonv ,

om JZC Λ VMU O

they gle t a sution oer U
,

hone w
btim a Ormod stiuctone on E

Wehave the following category equivalence



overconvergent isocrysta——

Now wehometo the con cept of overcomvergent isocrystal

u

ut : = xu 。

*

thi, givesul IHrntification, connertions… .

Obviously ,

thi , detinitiondepends on a particular choie ot o frame Xuy u, p oer S

In the following ,

ne ad showthaef. . .
.
,,

cateyoyIsoct
(

xcy c " /s)isindepenent ot P



Funcbridity
:
he will letineth pul - barkofaniocngst

actually ,thi , pulback i, indepenbent of a spaific choie of U
,

see the tollo wiy :

shore explain : thi ,ollows from th

condiein [ )of thedetinitionof isocrystel , ,

becuse weonow by ① )

Et ……“Epu * E
"

“ u
↑
E

thi
,
obcervation implien the following

therefore me see that

Isoct ( xu' Y c, p/s ) is independre
of thu choie of p

,
one ther ,

3

a mophisnconnertiy thew



Dependeneony—

Now we innestigatethedepenbne ' t hoct ( xuyup/s ) on Y

Virtualfra

Thm independeneof Pmotivates u , thu onsider only th pair ( X " y )
,

tHo ' " i, jut so -cath

virtual framen



we al , o haareth tloviy notion : frannes oer a virtud frames

Now he ate able to detine thh motion of isocry stal , over a virlual frames :

every thing i
, opieel in

th previon , detinition
ot isocrystul , over S- frames



The true
"

independenceot
p

" shoull be stated a ,tollos

pf : For E E ← hoct ( xcy c /s) , and 0 s -fram ( x' - 4
'

- pys our ( x " Y/s )
)

eonsiderth intermedialefian

x
'
, Y →
p ' thm

P

+

E ε [ , 0 c

+

( x → y
'

→ Px
. PYs )

↑ pc
,

bySmatlress ot Pxp '
-

,
pi

f PxsP prootof
Thn 7

.

. 2 bells ws1 λ ↓ 北
,

习 E
'

ε I 0 c

+

( x
'
-. ( '

-

p /s) . s

. e
.

—
P

,

+

E ≈ Pe
+ E

th u dutimF M El
i

guansi - inveneto the vertriitin fonvhr

StrotificotionNow
e int , oduoth notirnof Hmtificatimo o f -banes ( lewn virtuodFaw, )



bear in mind that
"

isscrystol
"

e)" Statificrtiion" ' e haethe hllowiy atesoy equivalence

P & P ×sP & 州

Ep : s heat ot medule

on JY [
p ,

Ep →E

: pormei
/

s

we manrtionth onceptof " oenonvergentonnrtion
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