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Easy to check Gause norm is a non archvalonk.Bunu.ch alg Tkl
We can evaluate f ET lid at closed unit cycle of Qp Cplwhichwillgive us a
model of closed unit ballof 4p E.x M Qp X Zp
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Def For a k alg.A.Aiccalledak affinoidalg.it I funTlkl.at

A T 11I
We can apply a norm on A by
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Tate ring and k AHinoidalg.ha.ve many nice properties can be found at Conrad



Thm T is noetherian regular and UFD me SpecMax Tl the local ring

Tm has dim n and T m x co

Tn is Jacobson every prime ideal p of 不 is the intersection of maximal

ideal containing it

Any ideal I T is closed

But there is a denomposition
disjoint

x E 4p 11αlk.lt 12E p
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SpecMax 4psX X SpecM G 希
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All pieces are affinid this will give a terrible sheaf theory since we canget

a global section of SpecMax 4pcX which is nonzero at boundary but vanish

inside such funition does not analytil from Weierstrass preparation theorem

Tate avoid this by only consider admissible open subset and admissible opencover

which is a Gro topo.to some extent

Def For a k afinoidalg.lt a rational domain U of MCA of the form

U t.ytt.li xEMAl Ifiall 191ㄨ 11 0个

stalkof fiat x element in Kix
has a unique norm from Ji

U MCAl is admissible open if U 二 ǐ Ui Vi are rational domain and



for any afinoidmapA B.st.im M B MADEU then

this image lies in finitely many Ui

We can define admissible over in a similar way which makes

XE4pillalk.lt 12E p
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being not adm

Def MLAI with adm open subset and adm open cover consist a site which

is called the G topology on

MLAIThmlTatelOLUltiyteH ALT.iinsllgT fn 9Tn.tn defines a

sheaf on this site

Def G topologized space MAl 0 is called an affinoid space a locally ringed

G topologized space is lalled rigid analytic space if it is loially an afinoidspace
Huber's adic spare goes furthur

Tate's rigid analyti space Huber's adic space

CA topological CA
SpecMax es 一一 Spa valuation spectrum

rational domain almost thesame

atino_i_l.nlg
general topological ring

will always have a unit pseudouniformizer

Huber ring



Def A topological ring A is called a Huber ring if it contains an open

subring Ao with If A s.t

topology on A Chance on A is I
adilt_lopd.gg

I is f g
hat I g

Consist a top basis

Ao is called a ring of definition I is called an ideal of definition

A is called bounded if for any open neighborhood Uof 0 V9后A
s.t.x.VE U xEX.VE V

Propo A is a Huher ring then A A is a ring ofdef A.isopen

and bounded

Def f EA is called power bounded if It In is bounded

A If EA f is powerbounded7

Lemma Let A be a Huber ring with ring of def A f EA then

A f is a ring of def

Only need to show A.If is open and bounded since I A A it

it is open For any idea fofdef.IE A since It咋 is bounded n so

s.t.fm I EI Um 1 So that we have A f I I whiihmeansA.IfJi



bounded

Propo Let A be a Huber ring then

A ǐu
A is open and integrally closed in A

Ar EA and f EA ringof def Ao A f is ring ofdef

If fellis integral over A that is

f t am f t tao 0 ai E A
Let a EA Ao in a ring of det Then A ann a7 is also a ringof def

But then A f is open and bounded hence f EA

Def f EA is called topologically nilpotent if for any UgA f EU

for n 0

A 二 f EA i f is top nil Easy to see A A

Propo Let Abe Huber ring then

A 二 i I
idealofdef

and A is a radical ideal of A

Ex A LA II A A

Qp Zp PY Zp 1
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Next we will consider valuation spectrum of Huber rings We need to consider

higher ranli valuation there instead of just norm

Valuation ContAl

We will use T denote an ordered abelian g.p write the groupoperation multi

Def Valuation on a ring A is a map 11 A PUlob.it

Hgl 二41191

1ftg maxiHI 1917

and 101 0 111 1

Note that P can embed into not just IRso but also IR 1

We will use 1111 to denote the norm on A defining top 11 denote some val on A

inverse image of 11 is called the kanal of 11

Ex trivial val lal 19in年8 or A Alp 幽 lo i

llp.tl is on Q

QpIit 7 IR o fit 磊ant am 0 y
M

E.x A Gp w Ifk llfatllp.tt E Ocp

has kanal w x



t E Ocp let fcwl 言bnlw.at then

Ifl r 二 pollbillri ocrcl

In particular Ho is the Gauss norm

Ex P IR o X IR with 字典序 that is

a b c dl as c or a c and bid

αEOG Ocr 1 o cscl flwl 二哥bnlwx
Crews ㄗ

f lfb.ir 咒 llbnllir

OCscl pickthe lowest
degree term

f lflx.rs 二

gylllbnll.ir hi
pink thehighestdegree
term

top ring

De t.tl Af T is a val we call His conti if YEP

Uy a E A l lal a y t f A
ContA lconti.vnl on A不1 Spull Cont Adisc

Ex A Alp 上 lo It is conti if p f A
Let Gp w with top defined by Gaussnorm lila l.lar is conti for Ocr 1

Htriv on Qp is not ionti



a e Rio note that for fixed α

EOap.ocrd.llfllx.rs
a llflla.ro la 口

二 Uian Uàiar

Henie Har is also conti

VX E ContAl fEA.lt 1 ER is thevaluation x at f

Def For f fnEA.seA we can define

Ut 1x ESpulAll I tilxl lglxl 0k
as open basis of SpuAl and equip 等H with induced top

needctii.tn g is anopen ideal

Lemma
supp Spu A Spe A

supply fEA fMl二07

in conti and SEA supil DISD U告 lxaspulAi.in1 0， 2

Vp ESpe.A there is a homeomorphism

supp p Spv FracLAlp

A Pulo
it i

Alpc sFrn.LAp

Exiiii.SpuZp
SpaZp



Def y EPUlo is called cofinal if SEP y c b for n o

Thmlcontinuity criterion Let A he Huber ring H A 个 be a val

then TFAE
11 is conti

f EA is top nilpotent 1 1fl is cofinal

Let Ao I be a pairof def I t fd then I fil are

all cofinal and Iffi k l V f EAo

f EA top nil YEP then Uy is open hence f Uy n o

二 If1 cy henie His cofinal

1 since I A fi areallcofinal.SinieVfEAo ffiEI

we have lffil 1
i YEP let n large enough s.t.fi y lsd Wewill

prove Indt Uy to show that ll is ionti
I
generated by g ff fid f EAo m tind

mdtl.easy_t_s_eegf.fi fj and

lglclfilcy.E.x.AECp w we can choose Ocp w POGpl.ws as ring ofdef

from above val H is conti.C
lplisconfinalandlpbapcnlal.ttHa rt is conti

On the other hand Ha rt and Har are in the llla.nl underthetop.onLontlAI
given above



有点110 1la
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I
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Huber's unit closed disc model i
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D x E Cont 4pews 1 lwlxil 13
㶨 Gkwz siniel.la rt D

which will avoid the question in the beginning let V l xED lwlx1 1

V4 二 I XED lwnaklt尹 品 Ul
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Huber pair

Def Let A he a Huber ring At CA is open and integral closed in A
then A Atl is called a Huber pair and

SpaLA At x e ContAl I talk1 UfEAtt

is the adic spectrum corr.to it

We can also equip top on Spa A At from ContA withopen basis

Rltijt.tn lxESpalA.Atlllfilxiklglxilto.li n
t
rational opensubset If fn g is openideal

Thm Huber For any Huber pair LA A SpalA AH is a speitraltsp.ie



and all rational open subset are

q.c.proof can refer to Morel Adicspace Corollary亚2.4

tensor product B B
一一 Af

ㄍ

1 B C.im LBtgCt B C I
complement Given ring of def Ao Il Á 二 丝Al I

A AH Ā At and we have

Thm Huber SpalA At SpalA A
KEHL

V24

Thm adic Null 1 Given Huber pair A At
Chapter 4.3.4.47

At It EA lfxil 1 V x ESpalA Atl个

EHLU24 Chapterl Thm4.27

Ex Let A 4paws

ED
二 I X E ContLA 1Wh1 11g

adic unit disc 二 Spal p w OG4N2
overCp

easy to see H rt not in SpalCp w OG.tw2

Ex Let A 1步Al I I fg then the trivial val.in Spa X X

is the same as SpfA
Structure pre sheaf

Now given X SpaCA AH we want to give a sheaf of complete topological

ring Ox 6x ̅ on X it

OxLXI Ā Ox ̅ X A



For any rational subset U R t等 define LAU A to bethe completion

of Huber pair

楽
了 At兵 兵了

integral closure

use A 乒了 IA.E 步了 be a pair ofdet

Def Given X SpalA A the sheaf on rational subsets

Ox U Av Ox ̅ U At
is the strutture presheaf of X If Ox on X is a sheaf then

A AH is called a sheafy Huber pair

Lemma AAt is sheafy then Oxt is a sheaf

Fom adic Null 一一

OilUl a eOx U lacxil 1 x E Ai Ii

Thm Let A AH be Huber pair st one of following

A is discrete

A has a noetherian ringof def
formal scheme

A T 不7 isalso noetherian f anyA is a stn_bnoethnian_Tthnsaeopnilp.tn
tunic

A At

1
上等

A is a Te ring and A is boundedIhate
toid case U find SP AAH 0 U is uniform

proof can be found at Morel Adic space Chapter IV



Point of D

We will use xa to denote l.la in D
X r l.lt r etc

Let flwl 二 言anw 言 b wa E Gn w αE Ocp

reiall

I fixall lltltlllpwithkennalcw

ts.lfixa.nlmaxllbnllr

let Dr 2 α'E Gp I x_x 1 rt then we have

lflxa.nl ju
bifk'NpLetlDiIbeandecreasingsequenieofdisi

in Ocp

thflXD.li二 iintflxD.nl
is also an element in D in particular Di can he empty

Type suppcx val g.p Axlmx

I Xx was pQ T closed

2 Xar rEp 101 PQ IF ltl non

ilosed3x.nlrctpgcd pQr2 T c

4 x PQ T c

5 X r rep pax i 2 T c

2 f EOcp W
X EIA'CITI IHxi.nl IHXanll.lt

d 7
f E ti



Iplx.ir l f 1

Eaiytoseethatxi r Hx r from above


