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What is a knot?
A knot is a loop of string in R3, which has no thickness, with its
cross-section being a single point. (Formally, we say a knot is
an embedding S1 ↪→ S3.)

There are many different pictures of the same knot. Below are
all pictures of the figure eight knot.
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Why study knots

We study knots because they are closely related to 3 and 4
dimensional manifolds.

Theorem (Lickorish, Wallace, 1960s)
Every closed orientable 3-dimensional manifold can be
described in terms of a collection of knots and an integer
associated to each knot.

Note that 3D manifolds are hard to visualize, but knots are not!
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Concordance
In general, knots are often studied up to a notion of
equivalence, called knot concordance.
Two knots are said to be concordant if they jointly form the
boundary of a cylinder in S3.
Formally speaking, two knots K and J are said to be
concordant (K ∼ J) if there is an embedding
f : S1 × [0,1] → S3 × [0,1] such that f (S1 × 0) = K and
f (S1 × 1) = J
The set of concordance classes of knots form a group,
denoted C .
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τ -invariant

In 2003, P. Ozsváth and Z. Szabó defined an invariant of
the concordance class of a knot, called the τ -invariant.
Formally, the τ -invariant is a group homomorphism
τ : C → Z which sends all elements of a concordance
class to an integer. It allows us to distinguish which knots
are not concordant to each other.
The goal of our project is to compute τ for specific types of
knots, called satellite knots.
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Satellite Knot
A fundamental operation of producing new knots out of
existing ones is called the satellite operation.
A satellite knot has two components: a pattern knot P
(embedded in a solid torus) and a companion knot K. Cut
up the torus and glue it back according to K . The image of
P under this process is called the satellite knot with
pattern P and companion K . Denote it by P(K ).
E.g., let P be the Whitehead double, K be the figure eight
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Mazur Pattern

We are interested in the satellite knots coming from the Mazur
pattern, shown below, as well as generalizations of this pattern.
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Bordered Knot Floer Homology

In 2016, A. Levine used a knot invariant called bordered Floer
homology which is well-adapted to studying the satellite
construction to give a formula of calculating the tau-invariant of
satellite knots with Mazur patterns.

Theorem (Levine, 2016)
Let Q denote the Mazur pattern shown in Figure 2. For any
knot K ⊂ S3,

τ(Q(K )) =

{
τ(K ) if τ(K ) ≤ 0 and ϵ(K ) ∈ {0,1},
τ(K ) + 1 if τ(K ) > 0 or ϵ(K ) = −1.

We will be using this process to compute tau-invariants for
general Mazur patterns.
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Thanks for your time!
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