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4 The action of P on L

Notation Let Hal Homping L Z

Lazard's thm

Definition An automorphism of a formal

group law F is a power series f x satisfying
f Fix y F fly fly

It is strict if it has the form xtO x

fly xt aix

izz

Proehl let in Hal be the action

induced sy Pal
Hz LI Formal group laws our 213
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Strict automorphism groups of isomorphic
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Classification of formal group laws our
21 is tough Eve we classified than
over K IFT

Redo
Let Hal Homring L K Mr powsenes

Prop4 The formal group law our k

corresponding to DE Hal has height n
if and only if O vi 0 for ich and

un 0 weft in G x y which isa formal

grouplaw or L

Moreover each the L is indecomposable i.e
is a unit multiple in Zep of

Xp I t decomposables



4.2 Morava StabilizerGroups

The nth Morava stabilizer group Sn
is the strict automorphism group
of a height n formal group law over

K IFT f Flay F Hx fly

It is contained in a division algebra On
over the p adic numbers Qp
we'll get there

Redfoo p p J where I is a p 1 strotot1
55 1 1

Gal Ipu Ifp is cyclic of order n generdry
Frobenius auto xt XP

There is a degree n extension of the p adic

integers Xp which he denote WCFp by
adjoining a p 1 se rout o 1 5 where I 5 mod.p

The Frobenius automorphism has a lifting O which
fixes Xp OH 9P and only I xpmod p
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The fraction field of W Fpa is denoted kn

Let kn s be kn adjoined with a noncommuts

pone series variable S where 3pm I

Sx O x S
3

S x on x S
xp'S XS

Note S commie with Op C ka and S commas

with everything

The division algesm On kn s AS p

Note This is a rank a algebra our Qp
with center Qp Rav86 6.2.12

En Wapa s su p E On

En is a complete local ring wits maximum ideals
and fraction field Ipa



Every at En can bewritten as

a ai si aieW Fan
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Proposition4.25f The full automorphism group
of a formal group law our k of height h is

isomorphic to EE

The strict automorphism group Su is isomorphic

to the subgroup
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Consider each ei su Ip
The ring of all such functions is

Scu Fpn e eyes 3 6 ee

this is a Hopf algebra our Ipa with
coproduce induced by Sn

Compare to Morava K theory
Ca klatch 4 ti vii ti

andthen Sca a On p EET

Lets see how Sa strict automorphismsof formal
group laws

acts on a formal group law of heighen Fa

Makingff Let F be a formal snap law our Zep with
log x E YI

Then Fa is obtained by reducing Fmod p and
tensoring with Fpu



An automorphism e of Fn is a power series

e x E p xD satisfying

e F x y Fu eld e y

Soooo given e It E eis ES

ele Eg exp Flex Feil
Notation xtFy F x y

See more in Rav86 Appde 2

4 3 Co homological Properties
of Sn

to be used by Arseniy and Shangjie lateron
3 big theorems

Nou P is essentially the multiplication in

MU theory Similarly
Su is essentially the multiplication in

Morava k theory
How
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Thegroupofmultiplicative operations here is precisely 5

RMI Fp is essential larger or smaller he lose
the result

Topology of Su matters in computation
You can think of Su as a padic liegroup

Laz 65

Lee ft Su denote the nod p cohomology of Sy
and check out Rav86 Chapter 6 for more

Thg fpys.fi
a finitely generated algebra

b If P kn then
Hi su f if is

i
Ovality

c If p I kn tha Su is periodic i e

Fxe H Su forsome i 0 s.eH Sa is a

f g free nodule our Zap x

d Even soft Smallopen subgroup is cohomologicallyaselian

i e sane cohomology as XP
E



Theonem4.3.3ll.ee Sn C Sa ist be

the subgroup of Ent that is Il mod s
i Su i are cofinal in theseeof open subgroups of Sn
ii The ring of cts Fps valued functions is

Sch i 5k le ci

iii If i ftp.T the cohomology of Sai is
an exterior algebra on n gen's

Iv Each Sni is open and normal and
Sn Smit p and Suits it is abelian

Theovemt 3cl All finite abelian
sub groups of Sa are cyclic
Sa contains an element of order

pit if f pi p l h
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