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Definition: V-framed G-manifold

G~ M smooth |[TM=MxV V =(G ~R") linear

isomorphism of G-vector bundles over M

V is a V-framed G-manifold.

M is V-framed, M' ¢ M open = M’ is V-framed.
Cn~ S! by rotations is R'-framed (trivial rep.)
Co ~ St by reflection is o-framed (sign rep.)

E elliptic curve, C; ~ E by complex conjugation

= E is p-framed for p = (G, ~R?) the regular rep.

C, ~ St by rotation, C, ~R! trivially,

both R'-framed = C, ~ S x R! is R2-framed (triv rep.)
o Note that S' x R =[R2\ {0} can be framed differently:
A=(Cy r\IRQ) the standard rep = R?\ {0} is A-framed.
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E\-algebra is a G-SM functor G-factorization homology
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. A factorization homology
An Ey-algebra in Sp theory (Ayala-Francis)
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o let G=G
@ V =0 the sign representation

@ M = S with reflection action is
o-framed

@ An Es-algebra A is a ring spectra with
anti-involution, THR(A)=A®na A
[Dotto-Moi-Patchkoria-Reeh] }

Js1 A= THR(A) as genuine C-spectra
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Example 2: “Twisted” THH [Angeltveit-Blumberg-

Gerhardt-Hill-Lawson-Mandell]

! ¢ Ta
A ring Cp-spectrum, THHc, (A):= B> :
twisted cyclic bar construction: j\

BCYrCn _ A®q+1
q - )

dg(ap® - ®ay)=7(ag) a0 ® - ®ag-1

for T chosen a generator of Cp,.
@ THHc, (A)= THH(A;A"), where
A" €4 Bima(Sp) is A with twisted left
multiplication.

@ THHc, (A) admits a circle action. THHc,(A) = ([s1 A)(Dcn
Circle action: rotate S1.
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Example 3: G-nonabelian Poincaré duality

X € Top® = QY X € Algg, (Top®)

Theorem [H-Klang-Zoul]

If 7, (XH) =0 for every H< G, * <dim(V")
then there is a natural G-homotpy equivalence

f QY X =Map, (M*, X).
M

o Let X be a G-Eilenberg-MacLane space,
take RO(G)-graded homotopy groups.
Recover G-Poincare duality for closed V-framed
G-manifolds:

H,.(M;B)=H""*(M;B)

where B is a Mackey functor.
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Some calculations

If p:QvX —»ﬂ(&c) is map of Ey/-algebras then

[ 70 =7h([ 0Vx 2 | pic(sp®) - Pic(sp®)

Theorem [Behrens-Wilson, Hahn-Wilson]

HEZ,HZQ) are (p-Thom spectra, e.g. p regular rep.

HE, = Th (stp+1 £ BO(CQ)),

@ Take M =57 xR, for g sign rep. M is p-framed.

Theorem [H-Klang-Zou]

THR(HE,) ~ HE, 8(Q5°),  THR(HZ) = HZ (5o (07 )

e [Hahn-Wilson] calculate THR(HZ) as HZ-module.
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Free G-tangential structures [H]

@ "G~ M freely” is a G-tangential structure on M
= G-factorization homology theory of free G-manifolds.

AWork in progress!
@ [E;i-ring spectrum A ~~ a “free-E4,,-algebra” in @G

o M=S' admits free Cp-action = [s1 A€ Spc,

oC, tCp
o= U™ < A= o
S1/¢, st st

Equivariant w.r.t. the circle action on S*
@ Cyclotomic structure on THH(A)

@p: THH(A) — THH(A)



