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The homotopy of -Background& MotivationAnormed ackey functors

#D stable homotopy groups
of spheres

= Background
Chromatic approach :

2 Norms
stratify p-locally by height

3 Coefficients Height n detected by
$0 kn) $

EX n=0

$ HQ

Ex n=

$ k-im]
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Morava 3 2

IDevinaz] L=
stabilit is

-Background& Motivationgroup
~ Morava E-theory
aK

.
a. Lubin-Tate spectrum

?? #D stable homotopy groups
> Lkin can be computed by of spheres

HFP spectral sequence Chromatic approach :
stratify p-locally by height

Ez = H
* (iEn) =# Lin $

Height n detected by

Problem D&En mysterious
$0 kn) B

EX n=0

$ HQ
H

Instead
,
consider finite H =E

,
use En

Ex n=

to approximate Eh LkinB . $ k-im]
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3 EX p = z , n = / 4

E
,
= kU

,
G: EC *1

(Devin Lum $ =E
ENG = )(kU ? )ninh(KO)n
KIR

> Lkn$ be computed by => (k($ = hotib KOYEId,KOr
HFP spectral sequence

Higher heights ?
Ez = H

* (iEn) =# Lin $ [Hewett Write n=z odd

Problem D&En mysterious the maximal 2-subgroup Han

is Can
if K

Instead
,
consider finite H =En

,
use EH S if k= 1

to approximate Eh LkinB .
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#ill-Hopkins -Ravenel]
5 4

Slice spectral sequence for MUIR
Ex p = z , n = 1

E
,
= kU

,
G:L EC *L

& NMUIR.
ENG = )(kU ? )ninh(KO)n

(ahn-Shi] MUIR >En
,

KIR
=> (k($ = hotib KOYEId,KOr

computed HFPSS for EhVn .

[Hill-Shi-Wang-Xu] Higher heights ?
~ BPIR [Hewett Write n =z odd-

SliceSS for NMUR
the maximal 2-subgroup Han

uE is 384-periodic
S if k= 1[Dnan-Kong-Li-Lu-Wany]

is Can
if K

computed HFPSS for EQ
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#ill-Hopkins -Ravenel]

5

Worms
Slice spectral sequence for MUIR NSpHSp
& NMUIR. Top" > TopG

(ahn-Shi] MUIR >En
, XI c Mapy(G , X)

computed HFPSS for EhVn .

=

MapHy
[Hill-Shi-Wang-Xu] =TX

Slice SS for N" BPIR
NG

uE is 384-periodic
For H & G normal

,
have

(N, (X))" = TXH E Top P
[Dnan-Kong-Li-Lu-Wany] HG

computed HFPSS for EQ
= NH
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[Meier-Shi-Zeng] 7 -Morms
Also works in Spectra :

NX =NX in Spe H = G

NSpHSp
=>NBPIR =N"BPIR

Top" > TopG
= Ne HIFz

XI c Mapy(G , X)

=

MapHy
Aside : E2-term for HFPss =(HF)

=TX
NG

is H
*

(Ci NeHIFz) = H
*

(( ; @ * ) I For H & G normal
,
have

dual Steenrod
,

Not known ! action via antipode (N, (X))" = TXH E Top P
HG

= NH
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[Meier-Shi-Zeng] Similarly , can consider NBPIR
Q8 kyAlso works in Spectra : -1) -1)

C Cy Sy 22
NX =NX in Sp -1/ -

2 e

=>NBPIR =N"BPIR
e

I

= Ne HIFz

↑NPBPIRENHE Difficult

Aside : E2-term for HFPss =(HF)

dual Steenrod
,I Simpler : studetruncationis H

*

(Ci NeHIFz) = H
*

(( ; @ * )

Not known ! action via antipode HEo) (EHrNMackey norm

[Hoyer,Mazur]

N Mack(H) < Mack (G)
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Ex Ne = A Burnside 9 8

23%, Pe3 Similarly , can consider NBPIRNe = Ac (2)) Y(i) Q8 ky
I

-1) -1)

C Cy Sy 22
-1/ -
2 e

I

Nsee e

↳p ↑ NPBPIRENEHIE
&K

,

Ky
,
Kp
,K Yes Simpler : studetruncation
↑pit HK) (EHrN"z

N =Av = Greg K Mii ~
Mackey norm

[Hoyer,Mazur]
[54

,
:e3 <&P/D

,
Ple3 [SM/

,
Me)

N : Mack(H) < Mack (G)

·iMin
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Ex Ne = A Burnside
9 Theorem (G-Keyes-Mehrle) 10

NIEz is Eg F5bc , ba3
23%, Pe3 ↓5bit fJbibrin AT ba

Ne = Ac (2)) Y(i) restrictions are ring [14 214 24
I

maps w/ by
,bp O &I

Ez

N=see 5 bc=( +2, b= k/p+ 23

↳p
Sketch N" is left adjoint to restriction

N =Av = for G-commutative monoids (Tambara functors).

&K
,

Ky
,
Kp
,K Yes => N preserves pushouts .

wri wri MiiMit Use pushout of rings
[x]

O

---
[34

,
:e3 T&P/D

,
Ple3 [SM/

,
Me)

I 7712

·iMin
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11 10

3 Coefficients

Theorem (G-Keyes-Mehrle)
For XESpE , typically compute

NEIEz is
&/g IF 5 bc , bp3

#X or IX ↓5bit fJbibrin AT ba
T restrictions are ring 214 24= ROCG) -grading maps w/ by

,bp O He,
ROCKy) = ES1

,
D 5 bc=( +2, b= k/p+ 23

[2

Aut(k) Sketch N" is left adjoint to restriction
Instead grade over El ,53

= ROCKy)
for G-commutative monoids (Tambara functors).

=> N preserves pushouts .

Want
Use pushout of rings

[x]

O

---
-n - kg I 7712

In+gHNEF HNLl
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3 Coefficients

11
Warm up case : N =Ne D=e

12

G-CW structure on SV=
For XESpE , typically compute

~i cofiber sequence
#X or IX

T
= ROCG) -grading (+

HN - HN- EN

ROCKy) = ES1

,
D

Ker
HN

coker

O [12214 ElzInstead grade over Aut(k) -o Af TO 15#

· eT5l
,53 = ROCku) ↳12 Fle , TR O

Want & ⑳

#n+gHNEL/
n = 1

· n = 0En-HN =>HNES
else
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For Ky use

KHN <HN < EYHN Warmup case : N =No=
212

G-CW structure on SV=

KIDYHN [YHNcEUUHN ~i cofiber sequence

( + 1 HN - HN- 5THN
11

KIRt[HN < [UHN [HN Ker
HN

coker

O [1214 Elz

n = 3 Af TO 15

~ [HINES ↳12 Fle , TR O

n = 0
& ⑳

=>HNE
n = 1

n = 0

else
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Theorem G-Keyes-Mehrle
For Ky use

#HrN: I is

KHN <HN < EYHN

KIDYHN [YHNcEUUHN

MkNE =
KIREHN > [HN <EHN

~ I[HNES
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Sketch use NEE 15 14

Theorem G-Keyes-Mehrle

/ IFz
1 + X

2/2/ / Ifz IfzF2 # HrN. IE is

- ↳

[Garnl in]
Mk = MkNE =

# HEz
is

Kernel is Febr
,
bi3

E #12 112 000 0

O ⑧

Compute H-kernel & use LES.
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13 Other related work
16

Sketch use NEE
[Keyes]Hr=HN]

↓

[Garnal in]
Mk =

[Slone] #E

# HEz
is In progress

:

[G-Keyes-Mehrle] LIFEbr . bu3

Kernel is Febr
,
bi3

↳NMUREN=E [12 112 & 000

O ⑧

fitz

Compute H-kernel & use LES. HaN [

16-Slone #Fa]
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#
, Na

Thanks.


