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The periodic structure and the link The projection

Goal: distinguish periodic knottings
(pictured here: garter stitch)

project to the quotient space!

get a link in T 2 × I

add extra components in the
holes

result: colored link in R3 (or S3)
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The periodic structure and the link Invariants that can see color

The Kauffman polynomial〈 〉

= A

〈 〉
+ A−1

〈 〉
Continue until no crossings are left.
What to do with the diagrams without crossings?

count k passings

count i passings

count j circles

〈 〉
= xky i

(
−A2 − A−2

)j
(1)
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The periodic structure and the link Invariants that can see color

The Alexander polynomial

consider augmented link in S3

choose orientation

Each crossing gives rise to a row in a
matrix A(x , y , t)

Determinant of the matrix gives a
polynomial

(x − 1)∆L(x , y , t) = detA(x , y , t)
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The shearing problem An SL2(Z) action on links

Shearing the grid

In general, shearing is a self-automorphism of the periodic lattice, i.e. an
element

C =

(
a b
c d

)
∈ SL2(Z).
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The shearing problem Shearing behaviour of polynomial invariants

In general, shearing is a self-automorphism of the periodic lattice, i.e. an
element

C =

(
a b
c d

)
∈ SL2(Z).

Theorem

Let L be a periodic knotting, and C (L) its image under the linear map C .
Then

⟨C (L)⟩(A, x , y) = ⟨L⟩(A, xay c , xbyd)

and for some k , l ∈ Z,

∆C(L)(x , y , t) = ∆L(x
ay ctk , xbyd t l , t).

Max Zahoransky von Worlik (TU Berlin) Knot theory in the thickened torus May 2, 2022 6 / 6



The shearing problem Shearing behaviour of polynomial invariants

In general, shearing is a self-automorphism of the periodic lattice, i.e. an
element

C =

(
a b
c d

)
∈ SL2(Z).

Theorem

Let L be a periodic knotting, and C (L) its image under the linear map C .
Then

⟨C (L)⟩(A, x , y) = ⟨L⟩(A, xay c , xbyd)

and for some k , l ∈ Z,

∆C(L)(x , y , t) = ∆L(x
ay ctk , xbyd t l , t).

Max Zahoransky von Worlik (TU Berlin) Knot theory in the thickened torus May 2, 2022 6 / 6


	The periodic structure and the link
	The projection
	Invariants that can see color

	The shearing problem
	An `3́9`42`"̇613A``45`47`"603ASL2(Z) action on links
	Shearing behaviour of polynomial invariants


	1.Plus: 
	1.Reset: 
	1.Minus: 
	1.EndRight: 
	1.StepRight: 
	1.PlayPauseRight: 
	1.PlayRight: 
	1.PauseRight: 
	1.PlayPauseLeft: 
	1.PlayLeft: 
	1.PauseLeft: 
	1.StepLeft: 
	1.EndLeft: 
	anm1: 
	1.40: 
	1.39: 
	1.38: 
	1.37: 
	1.36: 
	1.35: 
	1.34: 
	1.33: 
	1.32: 
	1.31: 
	1.30: 
	1.29: 
	1.28: 
	1.27: 
	1.26: 
	1.25: 
	1.24: 
	1.23: 
	1.22: 
	1.21: 
	1.20: 
	1.19: 
	1.18: 
	1.17: 
	1.16: 
	1.15: 
	1.14: 
	1.13: 
	1.12: 
	1.11: 
	1.10: 
	1.9: 
	1.8: 
	1.7: 
	1.6: 
	1.5: 
	1.4: 
	1.3: 
	1.2: 
	1.1: 
	1.0: 
	0.Plus: 
	0.Reset: 
	0.Minus: 
	0.EndRight: 
	0.StepRight: 
	0.PlayPauseRight: 
	0.PlayRight: 
	0.PauseRight: 
	0.PlayPauseLeft: 
	0.PlayLeft: 
	0.PauseLeft: 
	0.StepLeft: 
	0.EndLeft: 
	anm0: 
	0.40: 
	0.39: 
	0.38: 
	0.37: 
	0.36: 
	0.35: 
	0.34: 
	0.33: 
	0.32: 
	0.31: 
	0.30: 
	0.29: 
	0.28: 
	0.27: 
	0.26: 
	0.25: 
	0.24: 
	0.23: 
	0.22: 
	0.21: 
	0.20: 
	0.19: 
	0.18: 
	0.17: 
	0.16: 
	0.15: 
	0.14: 
	0.13: 
	0.12: 
	0.11: 
	0.10: 
	0.9: 
	0.8: 
	0.7: 
	0.6: 
	0.5: 
	0.4: 
	0.3: 
	0.2: 
	0.1: 
	0.0: 


