Cooperations
in
motivic homotopy theory

Jackson Morris

Thesis Defense

May 21, 2026



homotopy theory? [




homotopy theory? | L

“The study of spaces up to continuous deformation”




homotopy theory? LI Ml 1,

“The study of spaces up to continuous deformation”




homotopy theory? LI Ml 1,

“The study of spaces up to continuous deformation”




homotopy theory? LI Ml 1,

“The study of spaces up to continuous deformation”

. -




homotopy theory?

“The study of spaces up to continuous deformation”




homotopy theory? LI Ml 1,

“The study of spaces up to continuous deformation”

homotopy groups




homotopy theory?

“The study of spaces up to continuous deformation”

homotopy groups







»
ek

Z %2112
Z12x7/2
Z12x7]2

7124 x 713

O O O ©o o oo o o o N




»
ek

Z %2112
Z12x7]2
Z12x7]2

7124 x 713

O O O ©o o oo o o o N




Z12

Z12
ZxZ[112
Z12x7]2
Z12x7]2
7124 x 713




Z12

Z %2112
Z12x7/2
Z12x7]2
7124 x 713

Hurewicz




Sl

Freudenthal

7 X 712

Z12x7]2
Z12x7]2

O O O ©o o oo o o o N

7124 x 713




»
ek

Z %2112
Z12x7]2
Z12x7]2

7124 x 713

O O O ©o o oo o o o N




»
ek

Z %2112
Z12x7/2
Z12x7]2

7124 x 713

O O O ©o o oo o o o N




7 x 712
Z12x7]2
Z12x7]2

7124 x 713

Hurewicz

Freudenthal




Freudenthal




Freudenthal




Freudenthal

k™ stable stem




Freudenthal

oy - -




; Freudenthal
k™ stable stem




Freudenthal




Freudenthal
k™ stable stem

A dams

The S pectral

S equence



Freudenthal
k™ stable stem

A dams

The S pectral

S equence



A dams

The S pectral

S equence




A dams

The S pectral

S equence




A dams

The S pectral

S equence




A dams

The S pectral

S equence




A dams

The S pectral

S equence




A dams

The S pectral

S equence




12
11 ®

10 ®

9 °

8 °

7 ®

6 ®

5 ®

4 ®

3 ®

2 ° e
1 ¢ P

0
<




12
11 ®

10 ®

9 °

8 °

7 ®

6 ®

5 ®

4 ®

3 ®

2 ° e
1 ¢ P

0
<




AN




AN







Missing a Z /3










Missing a Z/15!







® NV
® P %
| 7
I /
I : / P
° /- > e o P
/ .
® o e
° o



12

11

10

K

.\

AN

10

11

12

13

14

15




12

11

" !

9 /%v
8 - Y

| | /

6 I : / P
5 . /> - e
4 A .

: e .

! e




12

11

" !

9 PR
8 - Y

| | /

6 : / P

5 B
4 / .

3 + e

: e . «

1

0
¢ ) ) } ) ) i} ) ) ) ) ) ) ) ) ) ) >




12

11

10

e

"

\L

AN

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2\ g



AN

12

11

10

v;-periodic!

.

-

\L

2\ g

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



AN

12

11

10

v;-periodic!










motivic homotopy theory




motivic homotopy theory




motivic homotopy theory




motivic homotopy theory




motivic homotopy theory




motivic homotopy theory




Bigraded homotopy groups
motivic homotopy theory




Bigraded homotopy groups
motivic homotopy theory




Bigraded homotopy groups
motivic homotopy theory

Stable motivic homotopy theory




Bigraded homotopy groups
motivic homotopy theory

Stable motivic homotopy theory




Bigraded homotopy groups
motivic homotopy theory

Stable motivic homotopy theory




Goal: understand v, .
periodicity in 7.(S)




Goal: understand v, .
periodicity in 7.(S)




Goal: understand v, .
periodicity in 7.(S)

very effective

kq € SH(F) hermitian K-theor




Goal: understand v, .
periodicity in 7.(S)

very effective

kq € SH(F) hermitian K-theor




Goal: understand v, .
periodicity in 7.(S)

very effective

kq € SH(F) hermitian K-theor




Goal: understand v, .
periodicity in 7.(S)

very effective

kq € SH(F) hermitian K-theor




Goal: understand v, .
periodicity in 7.(S)

very effective

kq € SH(F) hermitian K-theor




Goal: understand v

* kg-resolution = kq-based*

Adams spectral sequence

periodicity in 7.(S)

very effective

kq € SH(F) hermitian K-theor




* kg-resolution = kg- based*

Adams spectral sequence

Goal: understand v, .
periodicity in 7.(S)

kq¥) = 2£(S)

s+f W

very effective

kq € SH(F) hermitian K-theor




Goal: understand v

* kg-resolution = kq-based*

Adams spectral sequence

periodicity in 7.(S)

wl o kq®) = 2l (S)

very effective

kq € SH(F) hermitian K-theor




* kg-resolution = kg- based*

Adams spectral sequence

Goal: understand v, .
periodicity in 7.(S)

kq¥) = 2£(S)

s+f W

very effective

kq € SH(F) hermitian K-theor




Goal: understand v
periodicity in 7.(S)

very effective

kq € SH(F) hermitian K-theor

detects v,-periodicity!

* kg-resolution =
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Questions:
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®f)g

compute 7:.(kq

kg-based *
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Cor[M.] work in progress with

Petersen-Tatum [20262]
The E|-page of the kg-resolution

wl L kq®) = 7l (S)

is completely understood.




Thm[M.]

The Adams spectral sequence

KKK

Exty (M, Hes(kq®)) = 7f.(kq®)

joint work with
Petersen-Tatum [2025]
(arXiv:2509.19542)

is determined by the Adams spectral sequence

KKK

EX|'A (Mz,H**(kq)) — ﬂi(kq)

Cor[M.] work in progress with

Petersen-Tatum [20262]
The E|-page of the kg-resolution

wl L kq®) = 7l (S)

is completely understood.




THANK YOU!




