
v - vector bundles on rigid spaces
§ Introduction
K alg closed non - and at of Qlp ,

X smooth rigid space over K ,
→ Spd K asroc diamond

Recall : Haue hierachg of topologie
←

in the sense of Isch
Xzaf Xan E Xät E Xpvil Warped standen sheaf

"

Xii c- Ära e- XP

Allthere sites any a standen sheaf
£ :Do nations ofvector bundle : = la free Ox

-modulen coincide ? ?

For a any of the alone top , lel

VB
.
(x ) = caleg of VB on X in re - top

Pico (x) = (line bundles on X in e-top)
= H! IX. Ö) .

a a Cs) ④
" VB

an (X) → VBeth → VBpoülx) -NBqpwöl# VBvk)

Knows : -1g
etak derart

,
N is an isomorphem .

VB@ (X) = VBettxd ) ( me : * Du = Det for u:XHä

- The lkedlaya- Lied : 7- pafft IK, then

VBalX) = . . .

= VBVCX)
.

Ce : (3) ,
(41 an isomorphismus



Remainiy Casa : VB* (x) e- VBpaukt .
This is F- in general !

Fish goal: Give preise desaiptieroflhi deraapancy for line bundles,
i. e. of Picpwit

ftp.dxjssla-ple
Reason for E : 7 mag

descent data frompuf coven

Support we have a pro-Male pafedoid com

F-X

that is a G-looser for some pwfünk gp 6.

Then

7 Catan - Leroy etseq :

O-s Hfh ( G, OYXT) → Piculx)→ Pic
an

"
descent data on tür hin handle .

Example : X = Gm = PN0,9 , then Pica (Gmt 1 .

Än = Eins Gm - Gm

Ro -Hale 3pm -terror .
Can show
µ
meh max ich

HIH Gpk) , ÖCÄND = Hmm, ¥ K

Update : K E Picv (Gm)

In conhast ,

hilft(4pm , ÖCÖMD = 1 .



§2Maim
The ( H. ,

'

20 ) : Leb X be a smooth rigid space IK .

a) Then is a natural left -et sequence

•→ Picea G) → Pic
.

"TI Hocx. SEE)
~ "

Hodge - Tale logänthn
"

b) The sequence is night -end if
1) X is of pm dein 1 k paracompact
2) X in paper

c) If X is affinoid , the seq is night-nach after III
( but not in general liefere

d) If X = An , Um im LHTlag) = Hol An,süß !

Note : v- LB = Higgs bundles of rk 1 !

Plane : 1) Sketch of pwof.
2) Application top- adic Simpson comp
3) v- Picard fanden

§3 Sketch of pwof
The sq in a) is the Leroy sq for v :X . → Xu .

STP:

Prof : 12^+0
"
= -1) .

Use :

Puff Scholze ) : R1* 0 ¥1-A

velde 0" to 0 via et SES



i ) 1 → Npo →
Atmet → O-so

c) 1 →Atmet→ ⑦ → Ö → 0

④Hemd
Herr lolhüh about Ö ?

Example : If X adnib qc smooth formal model , special filux :

HH , -0×1 = Picetlx) .

keycalmlahin-e.br Pape:

Pop 2 : w : Xpwer → Xet
i ) mit Ö - Ö Camp : uiotp > Öp)
(ii) #ÖEÖ , Max ÖE 1

Summer : Dino
'! pi,#mot) ¥ Reno DICH

.

⇒ Thema )
Thnb) wars : EEG, Gm ) = 0

Theme) un ap SES
O_O-10×43-5×71

Thmd ) erpliütcompat, or compae
to

Hfswitltt
"

, Qp ) = HOCH! yyd:O ( LeBron,Colony -Njiot )



§ 4 The paper
can

From now on :X cndd smooth rigidspace .

Idc : Gale Galois war F→X s. f. descent data

for tim LB generale Picvlxlpicalx)

Für × EX (Kl .

Def : The par - für-Hale universal cover of X is

F = fein X
'

)
und bin it coven we

Hate) , hft of lose point

This is a spatial diamond k a peofinik -etab
loser under

ITI(X, x).

Ez : - If# isar ab vor, then Ä= legen!"
is pafedeid

- If#Cis a cum of genus gz 1, der E is also pefedridHansen)
- If X=P

"

,

der 5 =X
.

Pope : Lehr F be any one of kva (Neat,
ä
,
0
,
HmÖ

,
. . .

HTTF) = FCK) HILF ,F) = 0.

leg . . . . 01 = K
.

Piaf : Iga = Ginkgo = Kga .

Then me Prim Comp klag .

pwofofthn.bg : STP :

HICX ,
umÖl→ Pic.CH#GHoCX.N)issmjeduie.idea-:CompauCadan-Leroy seq for I→X

unt leg :AmÖD:



0→ Handelt, 1am) → HIIX. Atmet)→HIV, 1amÖKO

FIFTH → -¥3-nur, ¥
! HT

HYÄNEN¥
→K fachen through max toga ab pa-p-quot-HHH.gs
which is finite hee Kp -mod → can life generation. ß

Man genually :

Observation : The CL - spechalseq for au give
On Athlet, Gluck) → HIN, 64101 →HILF,64105

„

µ ups IT- Glen
arj

Def : A v- VB on X is called
"

pwfet
"

if it is
tniiahicd by some pa- fai-et cover ; equir by I→ X

→ get category

equirabnakep.dk: -- Yong!!!.:)- 49ns )
KF) c- V

Q : can one character when a up g ⇒ analytics VB ?

This generalis a coaster in :



§ 5 The radio Simpson conespondena

Def : A Higgs bundle on X is a pair CEO) when

- E an amalfi VB on X
- 0 E HEX, End(E) ④DIE) s. t. 01-0=0

Conj : There is a cakg eqairalena

Rep* (K)- ? E {Higgs bundles on X)

Deininger -Werner , Wühlen , Mann - Wann : Xl Ep

anabpic VB{genügend→ REACH

This is can of 0=0

Falhip , Alles -Gn - Turgi , Lin
-Zhu

, Wong l) : . . :

Rep.dk) - ⑦
11

11

{ "generalid ups
" ) - - --

- - - \ Higgs bundles }
⇐ fpwet- la-free OF-mahl, UI

UI

{
"mall

"

gen ups )- f "mall
"

Higgs bands }



Our Main Then give can of rk = 1 :

Codp -adic Simpson comp of vh1) :

] fundosial SES

o→ Piäälx →Handelt ,HÄ Holx. sie)
„

Piaget(x)

any cherie of splittrig of loyal HT indiras

Replik - fpofet Higgs bundles of rkif
→ in rk 1

, ⑦ = profit Higgs
-

Q : Can Picätülx) be made more explizit? → Yes !

The A Azure that the Picard Gender of X is

upeanled by a rigid gp von Pic .

Then

Picard(x) = Dich#= Ex I ii.→o San -of

2) Ig E- Op , and Pie is
..

abeloid leg . % algehaic) .
this is = Picälx ) = Pic+Nsu

In general, Piet : = HomeEE ,
Pic ) n an open salopp,

doof ulakd lo Fugen analytic p- dir gp .

3) If A = Die is abeloid , then indnad map

ACHTE → Hank
, KY

is the anahgli out of Me Weil paiicy .
Dedna Them from :

ben.zylamin@googlemail.com



"

Them (H
,
Feb 21)

"

: Lel f:X-s Spa k be cndd smoothpaper .

Assam Pied is up by a rigid gep vor . Then

1) The diamantene Picard fanden an

Pictet : = Riffe
*
Gm : ( pufdoid Y ↳ Pica )

is vpuanled by (Pied )

2) The v- Picard finden

Pir : = Riff* Gm : ( pufedoidY-picdx.HN
sich in a SE S of rigid gp ran

o → Piet →Pi ¥9 Holx, sit) ④ Ga → 0

→ geom version of Mai Thm .


