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linking number lk2(7, 17) = 1

Arithmetic topology is about similarities between the ring of integers of a number field
and 3-manifolds. Some similarities you should keep in mind:

Sphere 𝑋 = 𝑆3 Integers 𝑋 = Spec(ℤ)
Knot 𝑘∶ 𝑆1 ↪ 𝑋 Finite prime 𝑝∶ Spec(𝔽𝑝) ↪ 𝑋
Tubular neighbourhood 𝑉 𝑘 of k 𝑝-adic integers 𝑉𝑝 = Spec(ℤ𝑝)
Boundary torus 𝜕𝑉 𝑘 𝑝-adic numbers Spec(ℚ𝑝)
1 → I𝑘 → 𝜋1(𝜕𝑉 𝑘) → 𝜋1(𝑉 𝑘) → 1,
themeridian 𝛼 generates I𝑘, the lon-
gitude 𝛽 generates 𝜋1(𝑉 𝑘) and relation
[𝛼, 𝛽] = 1

1 → I𝑝 → 𝜋1(Spec(𝐹𝑝)) → 𝜋1(𝑉𝑝) → 1,
themonodromy 𝜏 generates Itame𝑝 , the
Frobenius frob𝑝 generates 𝜋1(𝑉𝑝) and
relation [𝜏, frob𝑝] = 𝜏1−𝑝

Knot complement 𝑋𝑘 = 𝑋 ⧵ 𝑘 Prime complement 𝑋𝑝 = 𝑋 ⧵ 𝑝
Knot group 𝜋1(𝑋𝑘) Prime group 𝜋1(𝑋𝑝)
Cyclic cover ℎ∞ ∶ 𝑋∞

𝑘 → 𝑋𝑘 and
Gal(𝑋∞

𝑘 /𝑋𝑘) ≃ ℤ
Pro-𝑝-cyclic cover ℎ∞ ∶ 𝑋∞

𝑝 → 𝑋𝑝 and
Gal(𝑋∞

𝑝 /𝑋𝑝) ≃ ℤ𝑝

Talk 1 (Thorger). 𝜋1(𝑆1), 𝜋1(𝑇2), 𝜋1(𝑆3) [1, example 2.1, 2.2, 2.3]. Presentation of the
knot group [1, example 2.6]. Structure of the link group [1, example 7]. Cyclic covers of
a knot complement [1, example 2.12]. Fox completion [1, example 2.14] . Ramification
of knots [1, chapter 5.1].

Linking numbers [1, proposition 4.1]. If time permits, combinatorical nature of the
Alexander polynomial using Skein relations and example [2].

Talk 2 (Leonie). Unramified extensions of number fields [1, page 34]. 𝜋1(𝜅(𝑝)), 𝜋𝑡1(𝐹𝑝)
[1, example 2.25, 2.34, 2.39]. Cyclotomic extensions of Spec(ℤ) ⧵ 𝑆 [1, example 2.46].
Ramification of primes [1, chapter 5.2].

Artin-Verdier site and its sheaves [3, definition 2.1, proposition 2.3]. Artin-Verdier du-
ality [3, theorem2.12], [4, theorem5.4]. Cohomology of the ring of integers [3, corollary
2.15], [4, proposition 2.9].

Legendre symbols as an analogue of modulo 2 linking numbers [1, proposition 4.4].
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Talk 3 (Tim). Differential modules and their representation matrices [1, definition
9.1, theorem 9.5, corollary 9.6]. Alexander module, matrix, ideal, and polynomial [1,
example 9.7].

Alexander polynomial and homology groups [1, theorem 9.8, equation 11.1]. Asymp-
totic formula [1, theorem 11.4].

Talk 4 (Jaro). Complete differential modules and their representationmatrices [1, def-
inition 9.10, theorem 9.14, corollary 9.15]. Complete Alexander module, ideal [1, ex-
ample 9.16]. Iwasawa module, arithmetic Alexander polynomial, and Iwasawa poly-
nomial [1, theorem 9.17, example 9.18], [5].

Iwasawa polynomial and class groups [1, equation 11.3]. Iwasawa’s class number for-
mula [1, theorem 11.11].

Talk 5 (Alireza). Sato-Tate in arithmetic and topology.
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