




















































































8 The Red Blue shift Catjecture Ed's.is

First Finish what we discussed last time how doesthese Unselfmaps
describeperiodic families

Recall o Tien finite p localspectrum X s t Ken to KinÉÉÉÉ
Unselfmap on finite p localspextrumX f x X s t

Kim f
ENTITY

somesuitabletower
Motivation for this definition was that if x is type n and f a un self

map then the cabernet of f is of type htt
EKE x Nt

In general we inductively define a type htt spectrum as follows
cohered of a Vo selfmap to satisfying k111 111 U
no Mtial type I

cabernet of a v selfmap f
P i

Mlion Mio sit

14111147 Vy's

Mio ie type 2

Mio in int is the type ntl spectrum defined as the caliberof

a Uuself map

fu lp inMtio in it MCir in it

satisfying
Kin fu unit

Thereis a lot of choices
whenconstructingthesePeriodic families M lie int

Construction Write Mn Mio in typen Kint fu vain
Lit we T X s Tx e s Ts X























































































w is un torsion if thereexists a diagram
If w is p torsionso so I E X
fo É

so if thecamp w fo to wegetÉMI't
g s mycalibre's

that it extends since

dEth mathMni If we can find apowerof f sit

sit my In FIMI then we can againextend

so we are assuming we can continue thisprocess until a type n
spectrum Mn

W is un periodic if forany un selfmap fu ofMu waof to so we can't
continue theconstr

Periodic families cw spectrum

Let wt Trx be Un periodic and M Mu as above w V selfmap s t

Edm I m E X non zero

Let ME r skeletonof M and cofibersequences
Mr Mr ME Mr l M Mr MudimM

Then there eatt.siti5d.t.YetntiitwEiiitetnfollowingdiagram
Edm M I g rx

sheEdm in Em Fg s t goi non triviali
i e Wn fu is non trivial on some sellof M Acell that detects

suchelements goi E Tatry are part of the Un periodicfamilyof w

Thinking of fu as multiplicationbyUn

















































































































































































































































































Red Blue Shift Conjecture
Increasingwavelengths

Red shift Increases chromaticinformation

Blueshift Decreases chromatic information
Decreases wavelength

Conjecture Algebraic K theory exhibits Rid shif

Conjecture Tate construction exhibits blue shift

RED SHIFT
Idea R structured ringspectrum related to a FGL heightn

I

KIRI related to a FGC height na
In terms of periodicfamilies Homotopyof R is unperiodicbutnot unaperiod

then often KIRI is Unt periodic but not Untz
Them Nollstilleusetz 22 the redshift conjectureholds for all non zero commutation

ringspectra
To discuss this in moredetail recall that theperiodicitytheoremtells us that

X type a X admits a un selfmap
f x x unselfmap on X type nFurthermore we introduced

Telescopeof f Xtf Y olim x q.by fE2kx
Def For Mu Miio in it w Un self map fu write Telth Mutti

Telescopic localization
w larkitt generatedby anyÉÉ.si iit

Itiaeitioaeiiaia

lentil htt typespectra

Pop If X is of type In and f is aun selfmap of X then

Li x x xTf



wefurther know that if X is Elmi TotalThen
Lt X Linx eLesnix

To easenotationtoday Tsui Telin we wish tostudyTini localIIaalgebras

can be shown that Lem R to 2 2 Lian Rio
In the case of ringspectra we make the following definition
Def The height of O Resalgist is

height Rt max uz e Tinier to

where we set Th i

The motivation for this comes from the followingtheorem
Thm Hahn16 Re IAlgIsp n 20

RAT int o Rotate 1 0

Tini acyclic Tutti acyclic
Rheight n s LemR vanishes for all h ou
so the idea is that if thehigher chromaticinformation for some such R

is zero then the chromaticinformation is truncated at that level i.e thereis
no evenhigher information either
so couldequivalently

height1127 Max rKeinR a

Them Redshift for to Let O Resalgsp s t height R n Then

height Kiri htt so kill her abit more fancystructure

Buildingblocks to prove that thejump is exactlyone
1 Nocrazyjumps
It was proved in 2020by ClausenMathew Naumann Noel that no crazy
crazy jumps inheight can occour
Thur Recalgisp heightIRI n height KIR Ente
We can restate this as follows Lynn Reo 3 LTanti k IR to



2 Maps of IIa ringspectra height
Lem heightIRI n iff FAECAlgis height A n togetherwith amapof

Io rings A R

So to figureout the height of R we can try to compare it with
something we know haveheightn

Intuition aboutwhythis holds
us the identity

F The zero ring have no non zero modules so if we have

such a map At R from A non zero then R is nonzero

Same holds Toni locally
Gives us information about the heightof R sine it is

defined by non vanishing andvanishing of Thi locally

byusing our known IIa map
3 Height of K theory of Lubin Tate theory
Recall that

LandWeber Exact functortheorem is Morava E theory

Ent Zip Eve Un Of
WinEve veDept

height is Lubin Tak theory

We have Enscalglsel and we want height Kla htt This is

doneby constructing an Eco may

KIEN A

where height Al htt

heightEnts tutt trivialaction

4
Redblueshift

Blueshift height Eutin n inverses

Lima Kl Ent
th to Kl tutte at

Dream Construct a map Ent Ent which wouldincur in amap on

K theory but sadly this does notwork



Instead Construct a map up to a sequenin of Etah extensions

t En ten
e height htt

4 Nullstellensatz

Def Let 6 be apresentable co category A non terminal objectCff is
nullstellensatzian if every Impactobjet in Gc has a map to the
initialobjet c

o categoricalanalogueof finitelygenerated

Hilbert's Nullstelleusatz let L be an algebraically closedfield 7 someideal of

thepolynomial ring Lan x Then for all common roots of polynomials
in L thereexists an Lalgebramap

LEX X J L

Note that Lex x 317 is afinitelygenerated commutative algebra over L
I L is nullstellensatzian

Rem Nullstellensatzianobjects in Calglab are exactly thealgebraically
closedfields L since all of the compactobjects finitelygenerated in

Algy haveamap A L by Hilbert'snullstellensatz
noustellensatzianobjects thosethatbehavelikealgebraically

closedfields in thecategoryofring
ChromaticNullstelleusatz Let O RECAlgSpain Then Ris nullstellinsattian

iff thereexists some algebraically closed field L suchthat
R e En Ill Object in Calgispecal IIa ringR Lila

Hence Nullstallensatz Tin local IIa rings are exactly the Lubin Tate To

theories over algebraicallyclosedfields
E 117 algebraically closed field objects in Spicy

An important resultthey use toprovethis is the existence of map
A En Ill

For at Tal local Egwing A
Moregenerally RtCalgspin
I perfeitalgebraA of KnolldimensionO

andaminuteare detectingmap R EnIAI



Whatchavegained For any IIa ing spectrum R we have

R is Tini acyclic
o there is amap ofEcoring spectra R ENL

The map R E ILI KIRI KI En 4

We know redshift holds for Lubin Tate spectra so

height K En kill height Enki 7th ntl

so we conclude
height KIR htt


