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Lemma 6.2.21. In the Tate spectral sequence E* (8% T) the differential d?:

[ ]

—2 . .
st = Eag_a, i given by

7T{,T ﬂ) 7Tt+1(3_1_ A J*T) i) 1Tt+1T,

where the first map is exterior multiplication and the second map is induced from the S'-action on J*T.

Proof. In order to evaluate the d*-differential we consider the following diagram of non-equivariant spectra

P[EGH ASIEATIG 2y janS(-UCATIE BT, je(52G, A §(R-2C A TG

ETT ETT

B2Gy A SUIEA T 2y (D25(-DE A T /G —2y $3G, Ag S-DC A T

=|n =

EEIS(u—l)C A Tl ):3,5(:1—2)(: A Tl

Here G is the circle group and j: 4% — U is the inclusion of the trivial universe. If we apply mm4n(—), then

2 E%,,_s n41 is the composite of the maps from the lower left hand corner to the lower right hand

corner. The unit map S° — G induces a map of non-equivariant spectra
e E2SNEAT) 5 526, ASUC A T
which composed with the projection onto the orbit spectrum is the inverse of fi. Moreover, the composite
ZSUNEAT] 4 2G4 A SMUC A G G 525(n=1C p e PY 53 A G(=2)C p o

represents exterior multiplication by ¢ € 7 (G4). We may write the action map g as the composite

G AST=BC p T S0 Gy A SO p jop WAL g0=2)C p 7 & o7 108, g(n-2)C p o

where £ is given by

£ Gy ASIC 20 G A Gy A SIC 108 G A gln-2)C

We claim that under the isomorphism 75(5}) = 7§(S!) @ 75 (59)

£= (9 )

where the matrix multiplies from the right. It suffices to consider the case m = 3 where the representation
is C. For the case n > 3 follows by composition and the case n < 3 follows by smashing with S¥C for some
N > 3 — n. Morcover, when n = 3 we may identify £ with the composite

D(C) x S(C) u S(C) x D(C) = (S(C) x D(T)) /(S(CT) x 5(C)) & D(T)/S5(T),

and finally, it is well-known that this map represents 7. O |
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