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Refres :
-

· Ravarel, "Nilpotace of peroduityin
stable hamotopy theory

"

· Her, "A mini-course on Morava

stabilize groups & their cohomology"
· Ranerel, "Complex cobordism & stable homotopy

groups ofspheres.



Recall:Apower serves f(x) =EGxERCIXD
is a senorphisms of do =0 da,1.

T:= groupofstructisomorphisms

S over R under functional composition.

FGL(r) via 2"(F(rx, ry))(

T = =M =N&L also:

G(x,y) =universal FCL over

2, xa. ... I



Wer =2 -(G(rix,wcy1)) FGL/
=>classified by Cy:L - L

withmure 4
=>I &L via Gr.

112

M1x(4z)
i.e. XeM4x(X),

sort:alsoMeY(X)
wet, xemepeeIV(xx) =v(x)+(x)



homotopy
gat=FH & FHp) =Fp,? ... 2 Fpin? --
complexes

↑ I

m p-local thicksubcategories
↓ de

category offin
pres, graded L-
modevir-=CT &(p) =Cp,o?...

?[pin?...
action compatible
~IT & L

Epin =p-local finite CW complexes X
-

s.t. Yn!Mux(X) =0

Cpin =p-local modules Mc.t. ,M =0.



Morbitpicture searto seeanalogous

classifyi formal group laws.

>

Recall.Howerge(2, R) = FGL(R)
po

Te

Ex:T & FGL(2) I



p:Consider T & FGL(T).

(1) F, GEFGL(K) are in he same

5-orbit ifthey are isomorphic/2.

(2) FEFGL(X), the subgroup ofT

fixing F is the strict automorphism

group ofF.

(3) Thestructautomorphism groups
of150'

FGLs are conjugate in M.



Classifying FGLs ovr I is hard.

easier over b =Fp.
->)Y&FGL(k)
=>Mp-orbits - height ofFGL.

Nop:Let FREEHa,
b)
eSF has height is iffO(vi) = 0 Ficm

& o(Un) FO.



Yn=heightn -orbit(FGL(k).

Xn =iY: FGLCk) =X, eXe?
... Xo

↳ analog ofthick
subset the for FGLS.

-
-

Arepresentative FrEY is given by he

FGL classifed by he map Xcps/Ves...]- Ip

Untel & other gets is0. Often called he

HoFGL=FGL ofK(n) =Morana K-theory



Astabilizergroups

Sin
=
Autstrict (Fr) =Stab(Fn) & T (Raveel)

1 =(Strat) Mirava stabilizer group
↓ IofFGLsifull group ofIso's

e~nt=Autfu)Fn) =sFabCFn) EM (others)

n - (small) Morava stabilizer group

⑪n
=SIX GalCFY/Fal (some
=big Morana stabilize group



AmptonofSnp =YUCFe

generalizes to #pres V(Ipr) Witt vectors

Note: W(Epr) is a degree in extension ofXp.

· Frobenius lifts to5&N(Eph)
with 5(X) =xP Grod P(

A adjoin a non-commuting varable

S =

P
· En= =wV(Ipr)(5)/(5x =f(x)s) (=0n)



=Ea:S"(ai =N(ipu)E

-Se.S" eieNIpr),e?=e:3
=>Er* =EEeiS" cEnler =o] =S

:= [ES"eEn 1er =1Er



Intothe Hopf algebra ofK(n)

k(n)x(k(r)) =2(n) && Sto,t., ...,n-)

where [(n) =k(rIx ,B(BP)k(n)x

= nthabilizeralgebrer

=>k(n)x(tistz,...]/(*vti)



S =E Ee:S"/ eiENCI), e.P=e.3
=>each e,is a continuous fee on $m.

LetSCr)=my ofsuche its fors

=>Anleien,.../(e?"-ei)
=>I(n)x



Sohonologyoperators

Reall:I multiplicate operatorsofMM

->So.... - k(n)
-

-

Fk(r)x(X) =kCrix(X) @ Fpw
k(r)*

=>In group ofmultiplicate operators
ofFK(n).



De:MUx(MU) cannot be recovered

from I, but K(ix[KSvi) can be

recovered from $n
-

-

Redfor the ANSS:

Extraces(BPxc UnBPx/In) = Extzens(karx,k(nx)
↳ do computations in time ofthe super
Morava K-theors-



cohonology
continuous (modp(

Sin is a profutegroup ->

cohonology
Thi
· H*($) finitely guild aly.
· (p-in:H "

(8n) = E
0,i <n

[Doincareduality) In($n), 02:an
· (p-1) (n =7x =H2:)) s.t.

H*($) free 4/ps [X] -modle

· (n =H*(u) =H*(-) =1(n2)



Thu: · All fate abolan subgroups of$
-

I one cycles.
· In has an

eleventoforder pits
E> (p-1p"In

-
-


