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transfer Systems

-

↳
etivaniemallcategoryA

wide subcategory of P that is closed

under pullbacks.

-useofmeans t
a partial order -> on D such that

(a+ b = a 1 b

(2) & X maximal writ. Hus1
b property -ba

** =>

*



-asoftop at,
&Colimits (joins , v) .

↳ in (2) E) (21)

(2)

ax b
=> anb + b

abt
E: If a ,

b
,
<EP modeled by sets ,

think

of a -b + b as restriction of

a + c to b.



Note : IfL is a lattice
,
the

TvL = Stransfer systems on 23
is also a lattice

, where if E, ETrL,

(t) = (2) (a+ b = a = b) .

Problem : Give L
,
determue TrL[

HARD !

Ex: L = [m] = 0 = 1 ....

Itr(n])= (3) =the
number.



For equivariant homotopy theory · L = SubG ,

but we need a slightly stronger notion

Pf :Atransfer system is a transfer

system on SubG that is closed under(Conjugation ,
i. e.

[ a + b) = (gag" -- gbg" FgeG)
.

TrG : = lattice of G-transfer systems.

E G abelian => TrG = Tr(SubG) .

Ex: p prime ,
n31

. Sub(pr) = [n]
·

ITr(pn/n Catalan numbers above



2 : Sub((p2)=)=
· ( p2)

= 5
.

t

-

8.enter
More generally,
↳ -dimil rectangularSub(p- side "ingthe
n

, , ..., Mr
.

Tr(<V - Prn) is very complicated
!



No-operads
-

Def

I
-Aoperad [O(n) 3n> o

consists

of
· Enzo

,
a GxEn-space OCH)

· 1e0(1)G .

· G-equivariant (O(k) x0(u)X . -
-xO(K)

↓
O(n ,

+.. + nu)
st.

...

" Coherence"
-

Defi A G-operad [0(13n0 is an aperad
-Fif · 00=*



· In & On) is free

· F HEGxIn
,
OuHe5*, +3

.

& H = Gx[n) OCny' = x3 is
closed& &

under conjugacy , taking subgroups,
& contains all Kx[23 .

G = * = Eo-operad me unique !

Defi Awa of G-operads 0 + 02 is a

sequence [CO
,
(n) + 0

-
(n)] compatible w/ the

Str. maps. Gxn-equivament[ T

A map 0+ O2 is a webequivalence of

& insH-cC >It is a we .

FHEXEn
,

Ena
, 0

.



Thm : (Blumberg-Hill , Gutierrez-White , Bonvntre-Pereira ,-

Rubin
, Balchn-Barnes-Ratzheim)

I Let NEOpG be the cat .
of Ne-opends

& WENo-Ope the weak equivalences.The

there is an equivalue of categore :

h(No-OpWT) = TrG
=
complicated !

Zep. (E) where

T(H(k)
k=Hf O((H : k]) => *,

where MH/K) & GXZTHK] 's the graph of

some a : H-EChry # "O has H/k-norms" .



OE No-OpG & A = O-algebra.

A = "Ex-algebra + H/-worms for K* H .

"

-
↓

For KIH
, always

have

For application of A+ Ak
presence of norms : -

See Hill-Hopkus-Ravere) ,

H/k-norm (+ coherence) ·

"On the non-existe of elevents of Kervaine invariant one."

Note : In additive contexts , norms are called

"transfers"
.

Since all G-spectrat are additively
No-algebral ,

always have "transfers".

* indexed on a complete universe . (Mackey" functure



O-dim'l G-rep s .

t.

ame
:

Letlbeamee
each subeea

T'ly offer.

D(V)n = 5 +D(V)4D()3
* Really ,

use the Steiner

operad instead
, due toI
-

issues w/ products
D(u)(n) = colm D(v)m / Idea : uses the whole space V

VER ustead of D(V).

(2)Anisometres : <(2) (n) = 2(2
,
2)

space of (nonequivament) liner isometres es"- 21

[Tmi(BH) FG-uniuse Is ,
D(x) & &(2) are

No-operads

Exu= CompleteG-universe

=> D(u) = 2(u)=:ete No-operad

~ transfer system =
Sub G.



[Em: (H) FG # *, C
, C E Guninee L

5. t . D(u) + 2(u) .

Ex: G = Cp , P35 .

Let X be a non-trivial

Cp-irrep ,
e . g. CpU(l) EK

=
g . z = ghz

The let U=%100.

=> D(u) =- (complete (

2(u) = · Ctrivial)
-

In fact : (BH) VGF1
, 7 map 2(u) +D(U) EN5-Op .

-

i.e . as transfer system , L(U) = D(U).



Remark : ·XESPG = orthogonal spectra indexed on U.
-

=> additive structure of X arises from a

D(U) - algebra structure on X.

=> EX has transfere that D(U) has

· RESPc corn · morad object=>> multiplicature

structure on R L(U) - algebra structure -

#oR has norms that L(U) has
-

& Why do we care that h(NoOpG) = TrG
is complicated? Why not always use complete ?

1 Bowsfuld localization does not preserve

No-structures (i .e .
doesn't preserve norme) !

↳ In contrast , Ex-structures are preserved.



&: RESPG corn . Morad => R is both

I a D(u) - algebra & an L(U) - algebra ,
in

a compatible way .
Under what conditions can

(Oa , On) ecode the two operations of

a ring ?

encode key 24 compatibility ?
properties of

D(u) & 2(u) n

- Pynomials
terms of

T=A+ B + S
transfer system j ↑ ↑

add
picking multiply
variables

-> want to be able to

compose polynomials



Def/thn : Given (Oa , Um) ,
there is a well-

-

detred category of polynomials ift Um - On d

V ge - z0aI A
...
B

in SubG

Anisim
call (Oa , On) a compatiblepair

Def : TETrG islike (or cosaturated)
-"

If VA +B -T is restuction of some C+G.

· TETrG is saturated if FA-BETI
[A,B] < T

.
e . g. ↓At



Thx = a G-anese .

The DC) is

disk-like & L(U) is saturated.

↳ converse not quite true.

[Q: Given O disk-like
,
what is the

maximal Um = Da S . t . (Oa, Om) is compatible?

Ex G = Cp2 * T
· disk-like

8 ⑫go· saturated

· Maximal

pair &compatible


