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''
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π∗(HZ/p ∧HZ/pop) ∼= A∗

A∗ = Z/p[ξ̄1, ξ̄2, . . .]⊗ Λ(τ̄0, τ̄1, . . .),
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n S1 ×Wn F −→ F ′ F ′ F

F
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xi R/xi

ΣdiR
xi−→ R −→ R/xi −→ Σdi+1R
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(Wm)+ ∧M ∧ A(m−1) −→ B

∂Wm
∼= Sm−2 Wm−1

[Σm−2M ∧ A(m−1), B] ∼= B2−m(M ∧A(m−1)).

d1

B

A = M = R/I B = R/xi 0
M −→ B

R/I
βI−i−→ Σ(d1+...+dn)−di+n−1R/xi.

βI−i βn ◦ . . . ◦ βi+1 ◦ βi−1 ◦ . . . ◦ β1

βi R/xi R/I R

R/xi −→ R/I.

B = Σ(d1+...+dn)−di+n−1R/xi

Wm

[Σm−2B ∧A(m−1), M ].

A = R/I R/xi −→ A
Wm−1 A −→ Σ(d1+...+dn)−di+n−1R/xi

Wm−1 A −→ Σ(d1+...+dn)−di+n−1R/xi Wm−1

R/xi −→ A Wm−1



Wm−1 Wm

Wm−1 Wm

[R/xi, A] ∼= [A, Σ(d1+...+dn)−di+n−1R/xi]

A = R/I i A∗ i < p
Ap−1 A Wp−1



A∞

A = R/I R I

A∞ A
An n ≥ 2

A∞ An

Wn

n = 2
A∗ p n < p

An Ap

p
A K

A2 A A2 A
A∞

R

R/x R S
x

φ R/x φ
φ A∞ φ

φop 3 R/x∧R/x 4 R φop−φ
R/x ∧R R/x

c(φ) ∈ (R/x)2d+2

φop − φ = c(φ) ◦ (β ∧ β).

c(φ) x φop



φ
(
1∧1+c(φ)Q∧Q

)
Q R/x

β−→ Σd+1R −→ Σd+1R/x
φ′ = φ
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1∧1+ vQ∧Q

)
v ∈ (R/x)2d+2 φ′op = φop
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1∧1− vQ∧Q

)

c(φ′) = c(φ)− 2v 2 (R/x)∗ R/x

2 R/x

R E∞ E2 Sd ∧Sd x∧x−→
R∧R

φ−→ R RP 2d+2
2d−1 ≃ Σ2dRP 2 P (x) ∈ R−2d(RP 2) ∼=

R2d ⊕ R2d+2/2 RP b
a

a + 1 b P̃ (x) P (x)

φ R/x

c(φ) ≡ P̃ (x) mod (2, x).

A2 R/x
π2d+2R/x An

A = R/x
n ≥ 3 n = 2

A = R/I = R/x1 ∧R . . . ∧R R/xn I = (x1, . . . , xn)
φi R/xi φ = φ1 ∧ . . . ∧ φn A

R/xi φ A

φ′ = φ
(
1 ∧ 1 + vijQi ∧Qj
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vij ∈ Adi+dj+2

φ0 A
φ A

φ = φ0

∏
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1 ∧ 1 + vijQi ∧Qj
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φ0
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φ0−→ A∗
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1∧φ
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A∗A
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1
φ A
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∏
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1 ∧ 1 + vijQi ∧Qj
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φ0 R/xi
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∏
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C φ φop

KU/2 c(φ) = c(φop) = u ∈ π2KU/2 φ φop

KU 2

2 A∗ C(φ) φ
A

THHKU(KU/2)

R = KU P̃ (2) = u

KU/2
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A∗ Ap A
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Ap A

2(p − 1)|d Ap−1 A = R/x
Wp−1 Ap φp Ap−1

c(φp) Wp

c(φp) ≡ P̃ (x) mod (p, x),

P̃ Spd x∧...∧x−→ R(p) −→ R
(BΣp)

pd+2(p−1)
pd−1 ≃ Σpd(BΣp)2p−2 (2p− 2) BΣp

Wp K(n)
A∗

H∗(THHS(k(n)); Fp)

W Ê(n)/vi −→ K(n)
0 ≤ i ≤ n − 1 v0 = p p = 2

K k(n)

H∗(k(n); Fp) = P (ξ̄i|i ≥ 1)⊗ E(τ̄i|i ̸= n).

E2

H∗(THHS(k(n)); Fp)

E2
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E2 E2
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Ep
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⊗
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k(1) ℓ
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τ̄ixi

ν(τ̄ixi) = 1⊗ τ̄ixi +
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τ̄ixi H∗(THHS(k(n)); Fp) τ̄ixi

στ̄n σ
στ̄n τ̄n τ̄jxj j > i

τ̄ixi k(n)
τ̄ixi τ̄ixi − τ̄n
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A∗ A∗ τ̄ixi⊗
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n
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⊗
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R π∗A∧R Aop
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A
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THHR(A) ≃ FFR(A,A)(A, A) ≃ RA.
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THHR(A) ≃ RA.
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A∗ φ A THHR(A) ≃ RA
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THHR(A)
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Wm R/xi

m− 1 Tot THHR(A) Wm
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R/xi
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Ê(1)
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K(n) Ê(n)∗

π∗Ê(n)
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A
i ))

F
''

B

''
F

00)
))

))
))

))
))

))
))

))

A ))

i
11********************** AF ⊗A B

22+
++

++
++

++
+

B

i : A −→ B FA : AF ⊗A B −→ B
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i : A −→ B FA : AF ⊗A (A⊕ I) −→
A⊕ I FA : AF ⊗A I −→ I
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