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Verschiebung : V : WCR ) > WIR ) additive , injective , image - kelpr)
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p-adic rings
A topological ring A is p-adic if A- Yim Ai ,
p nilpotent in A; & Ai → Aj are surjective
with nilpotent kernel .

[ Ai are discretely topological t A has limit topology ]
(A) 8) is p-adic if 8 is continuous

.

e.g. ( Zp , f) , Zp =
lim 21pm

Xp [11-1]=11%(211511-3)/tm
If p nilpotent in R, then

WCR) - YI Wn (R)

Distinguished elements
(A)8) p-adic . 9 c- A is distinguished if

① 5 is topologically nilpotent
② 815) is a unit

These are stable under sealing by units # under
continuous f- maps



e.g. a Xp , p is distinguished , ftp.P#P-.tpP-1
a c- Xp distinguished ⇐ a = up , ut Xp

't

b (Zp[HI ] , 811-1=0) , {=p - t i distinguished
ftp.t) ⇐ flp) mod ( t )

Is past distinguished ? No ! ftp.t/s8(p4modlt)
Is p - t

-

distinguished ? YES ! ftp.t4-flppp ) mod It )
N

g = E ai ti ai e- Zp
in
a

• E sjpitisjc-flp.NO c-Xp
'

yjso

= I bj A) pi bj weft 's inftp.ivoe-Z/pj--o
Distinguished when bolt) top . nilpotent &
b) It) is a unit .

Elt) Eisenstein polynomial is distinguished
e Je WIR) distinguished if

g-
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ro - R nilpotent & r, is a unit



E

AN = ( pro ) algebraic group of Wilt vectors

V1

AN
✗
=

" " " " units in Wilt vectors

IN = Spec / 211×0,4 , - - . ])
MNF = whim Spee 124pm [ Xo >A , - -3)
µ

1W
#

Waist C- "NF whose R- points are the

distinguished elements of WCR)

i. e. Waist (R) = { { JEWCRI :S distinguished} p nilpotent
in R

$ otherwise

⇒ Waist = ¥mm Spee ( Z/pn[ to > ✗F. xz ,.it/xiy)yNX-FGXNdist
[ = [ \Wdist|w*,p^]

f-Me stack / on rings)
quotient



(A) 8) p-adic f- ring .

A distinguished quasi - ideal

( 3 : I.→ A) is :

i I is projective rk I A- module

2 9 is a
linear

map
such that after

localization ¢ completion at any f-6A that

trivialities I
, } sends a generator of I

to a distinguished element .

Prop If p
is nilpotent in R,

E. ( R ) = { groupoid of distinguished quasi- ideals}
of WCR)

Morphisms I,
r
- Iz

☐ ( every such v is

an isomorphism )&
g AL

%



Properties of E

Y : E→E
,
induced by Wilt rector Frobenius

.

I a- E divisor
,

ACR) SECR)
11

{ leg :I→wlR)) : SCI ) e- Ker ( pr) }

IF (A) 8) , A↳W(A)
,
if A- is p-adic continuous

→ b
A

( 9 : I→A)
,

base change along w to get
an element of Cole,d
dim E(Ai)⇐ Spf (A)→ E.

a.
Aside

[ 1A
'

/Am] ( R) = { groupoid of 12 :L→ R , Lpojrkl }
V1

[ It' / Am] ( R) = {
" " " "

+ 12×0=0
for some n }

h : ECR)→ [ It' / am] (R)
leg :I→WlRD1→ (50012 : IOR→ R)

WIR) WLR)



Prop his algebraic & faithfully flat
[That is , the fibers of f- are quotients of

affine schemes by flat affine groupoid
]

Breuil - Kisin cover 811-1=0
.

colin spec 124pm It]/tm) = Spf (24,111-11)%5 E
m,n

Just real to specify 'object of :

El Z/pnEYtm) , so just needdisteltotwtypn.to/tm)het5--p-t:ZpEltM-W(ZpIHD)-sWl4pnIl-Yon)

✓ 8min

Prop f- Bk is affine & faithfully flat


