
& neuvanis results with
tatic hing

syn : see ausSperpetutogether)

Detection methods with

synthetic spectra
#S-> MR

I low dimensional examples

2 Periodification

23 Height 2 situation

E Iterations & future ideas

Notes will be made available !) (j/w Christian Carrich)
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51 Low dimensional examples
Write

y
:S-S2 for the Hopf mapSt

with associated class nem-$Ty of thesame name.

also
· There are many ways

to showto eth$.
.

-· One can use Adem relations to show**0e$.

! The next natural question is :
Does 3Eiz vanish ?

Y

Perhaps you already knew the answer...

(0) Compute HTR$ for de[0, 3].

-> 13.0.using
AIN) SS , den exame).



Great ! But this tactic doesn't generalise
very

well
. read topological Rothery

52 ↓

Let's explore some methods using ko.

d20 , mod80 7 2 3 4 5 6 7
-

talkoI to 200 0

generatos, 7 i - ---K

& ... Also

~ perudicityko)
(Notice that this shows y*

0* 42 , fu exagle .)

However y"=0zko=0
, so it's not immediately



clear that30 in A3$.

To see this
,
we want to use the ANSS for ho.

I would like to consider AN(ko) as a

synthetic spectrum ,
but for most of this

talk
,
if suffices to think of it as a -

filtered spectrum (this structurewill be useful later

Deff AN(X) = Déc(XM4x1S similar to
SS of a↑Décalage ↓filteredocuplex

in Fil/Sp) := Fun (20 , Sp) et? Specseg
In pand , flene is an exact funeder

&

Grf) : Fil(Sp) ->Sp = Gu/Sp)
20 -Xn++ Xn+ =) ++ (

, X(uns - )
with insGr

*
/AN(X)) = EcF- AN(X) .



sthe height I situation
Let us wite yett$

for the usual Hopf class.
Here areW to show

4
**0.

waysis has the advan that we could

Caput for d=0,,whfigs a ANperiodicity ne

I would prefer to use ANSS(ko)
Use ko

. formac

See Sven van Nigterechts new paper for more !)
+ Hedenland, Antieau

In particular, for X= ko, we have the
familiar picture :
1 =2

· = #z

·
1·&
A Y
A

E2#202200 0

77 B = [n]

Observation Although the image- Y
is zero in

of3$-Tsko
S us is

in theKonzere

image of E33-AN($) -- EAN(ko)·



As i is a permanent cycle in AN($), we
say

thatus lies in the

Synthetic Hurewicz image
of ho

There oreatheast 3 ways
to
argue new

that y30 in 13$ using this information :

(1) Filtration of Sourch
The dy which kills in AN(ko) has

Y
filtration zero. However

, E**AN($)=0
So **0 as$ is finite e ABP is

tersion free · Hence this do in ANiko)
cannot come from AN($).
~

3
in AN(B) is hilled by a langereither
y

differential, or it survives. Fe degree



reasons
,
it has to survive

, so
30 B.

Meral Differentials in ANCR) hitting a class-
in the synthetic Hurenicz image of R with
source in very

low filtration
,
do not come from$

(2) Toda bracket argument
/come back to if there is time; basically
assume y=0 in AgB , o compute
& Ty , y ,

2) <te$ is neuzere in icho . )

(3) Deleting differentials
When completedot p=Z, he has the Adams

operation 43 ↓ koz-köz

A classical computation shors that

#Sys =y , +() =3 x
,

+(B) =33 .



and those gurations ore multiplicative.

By functeriality , is also acts on ANCho).

Notice: for the key dy()=y3,
we have +(3) =

3

~ + (2)=EAN/ko) ·

In particular if we define (in Fil(Sp)3
=0

31 97+ AN(ko))
,

-F fil (AN,sito
↓a hind at "modified ANSS" for Lib (bek) . )

Hen us lifs to E(F) , butun des
li to EPE)

.
In fact

,
we can

easily compute E
**

(F) :

Ei0) F-- ANCho)E, ANko)



↳t von Artikel

d
3 Maqua Ms

-o

↓ w Ex-page :

*

In particular, y30 in stib/hotho)
,
so
its novero

in #38 . =
so This SS was easy,

but AN(j) is not well-understood.Remak
-i

· Notice that (3) is stranger than
as

(1) & (2) ; (3) fells us where some
elements are neuzero, ic, in F. We

can now think about applying (1)-15) doF ...



92 Periodic classes

The application we've seen so for, that

40 ,
is not that interesting .

What's nice

tsthough , is that these anguneu perrodity--
·

an $2,gothere is a vi-self
map

2 :$
- $

↳ #827,$,$
29
V1 8010
*
--

We can ten define Adams' u-family

Masd
:ist Did

Mid Mod
$

wilI
$7$ , /



claim :

Mod = yg0Hardkoko
also

yund
= y20Hzdko .-p wie

↳ variations of to (1) - (3)angumen
above
,
show that

yMd,(even though youitod =up
=fibth hol we

have :In feed
, writing J

(skipped to
Theorem [Adams,Toda] 7 53 in talk !)

Themap Txj is split sujective
(in degrees =2)



&

ThemenTauch
-
AN($) -- mAN(j)

fibrÄNCAN
is split sujective , and induced a filtration
an Mxj S . t . @ is a split sujection
of filtered abelian groups.

In general, to detect Un-periodic families
in$ using

these ideas we need :
· To know there exists Un-periodic classes in in $

to deck forwe need these unself maps).
· A una-periodic spectrum with a rich

synthetic Hiewicz image, preferably with
some operations as well.

graded



53 Height 2 generalisations
At height I we had ke , at height I we have
tif= Hophins' ring of

topological medular forms.
Instead of being 8 periodic , tunt is 576-L

periodic (or 192-periodic when Icompleted).

ANSS (tmf) 10 ,20]

T

get" i
1

~ zu
e

M



(7) shows riE 0 in$
(3)

h - Er

iniho
. .

i]
*

~onto by (1) as this diff . has source in filt &

also vEto by either (1) , as we knew the
- line of the AN($)

,
or by (3) using2 Athin-

traf tunfo (3)& Lehrer ind.
wocan

↑ Io (3) - land structure

whre we tifols) is the Athin-Lehner
involution on tifo(3).

↳ these wowanishing results also perdity144
=

using -self maps on $/13
,v) of

Behrens-Hill-Hephins-Mahawald.



Altogethe, Christian Carrich & I could show :

Theorem : The above techniques applied to ANtat)
produce 125 menzero 192-perodie families

in MS which are net detected inantif .

Car : There are exotic d-spheres for all
particular, d=72

,
744

,
768.

192

/Outline]
1) Compute some of synthetic Hurewicz

image
at tut.

2) Run through versions of (1) - (3).
A



54 Further iterations

The above result wasfr p
=2
,
but intrnf

is also interesting at p=3.

[Barz]

Christian and I computed the Hurenicz

image of fib /Amts
E

, truts) , und
mat un

then later realized that we could now
iterate (7) - (2) above using this fibre:



I
außeiß

In fact
,
I wentfurther

,
and not just applied

c) - (2) , but also periodifieddifferentials.

In[Shimomura, D.J
M

· M15
· Batas patas: 0 i Ne

+ a whole bunch of similar results &questions.



Nasteps :
: TMF- TMF fits in aThema cosimplicial diagramist
Hwon) TMF 2

G(2): TME -
> x -, TMFo(z)
-

Cid, can) TMFo(2)e

defind by Behrens.
Future-

e Use 6(2) = limG(2)
·

Ja G(NS)
to better study$ .

· Do this at
p=2
al p25 too.

· Use similar tricks with Ehr
· Continue this motivically , synthetically, equivariatly,.....

Plans:



Thank
youfor

listening ! "

g



of v3k =yee +$Tj
82 K -> ukrühte

s
us +0


