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Generalization to three-manifolds

Generalization to three-manifold
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Result on ~ (continued)

V= ZdH(u) 27’(’\/3.
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V= ZdH(u) 27’(’\/3.
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1 T

(%) Im H(u)—m Re(u)— 1 Im(uv)— 5 length(~

is the volume of the p/q-surgered three-manifold.

= ~: core of the attached solid torus with length
length.

= p/q is determined by pu + qu = 27/—1.
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Result on ~ (continued)

V= ZdH(u) 27’(’\/3.

d a1
Theorem (continued). (Y. Yokota, HM)

1 T

(%) Im H(u)—m Re(u)— 1 Im(uv)— 5 length(~

is the volume of the p/q-surgered three-manifold.

= ~: core of the attached solid torus with length
length.

= p/q is determined by pu + qu = 27/—1.
= Chern-Simons Invariant can also be obtained (later).
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Denn surgery

Identifying two red circles, we get the 2/1-surgery.
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Analytic version of MMR conjecture

Theorem. (analytic version of the Melvin-

Morton—-Rozansky conjecture) (S. Garoufalidis
and T. Le)

For any knot K&,
1
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Analytic version of MMR conjecture

Theorem. (analytic version of the Melvin-

Morton—-Rozansky conjecture) (S. Garoufalidis
and T. Le)

For any knot K&,
1

Jm Ty (K exp(o/N)) = Ry

iIf |a| is small enough.

m A(K;t): the Alexander polynomial.
= We do not divide by N In the limit.
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Result on torus knots

Theorem. (HM)
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Result on torus knots

Theorem. (HM)

» T'(a, ) torus knot.
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\What can we do?

o o8N (K;exp( /N))
N—00 N

gives

quantity that gives Vol for
0 if | | is small,

strange quantity for torus knots.
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Observation

m Express length() in (x) in terms of v and v.

|
length(vy) = — 5 Im(uv).

= Then (%) becomes
v Im H(u) — 7 Re(u) — % Re(u) Im(v).

» For small |a|, © is 0!
m For torus knots, ¢ 1s also O!!
= Can we relate © to a kind of volume?
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Conjecture

Conjecture.

1 JO: open subset In C such that iIf w € O, then
the following limit exists:

lim
N—00 N

w H(K:;u) := (u+27v/—1) x (limit above).

H(K:
QA H (K u) 27v/—1.
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Conjecture (continued).
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Conjecture (continued).
Moreover

Im(H(K;u)) — 7 Re(u) — Re(u) Im(v) /2

IS equal to the volume function V (K; u).
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Conjecture (continued).
Moreover

Im(H(K;u)) — 7 Re(u) — Re(u) Im(v) /2

IS equal to the volume function V (K; u).

= V(K;u) corresponds to the representation
p: m(S°\ K) — SL(2;C).
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Conjecture (continued).
Moreover

Im(H (K;u)) — mRe(u) — Re(u) Im(v) /2

IS equal to the volume function V (K; u).

= V(K;u) corresponds to the representation
p: m(S°\ K) — SL(2;C).
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Volume function

m V(K;u) satisfies Schlafli’s formula:
dV(K;u)

— —% {Re(u)d Im(v) — Re(v)d Im(u)} .
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Volume function

m V(K;u) satisfies Schlafli’s formula:
dV(K;u)
= — {Re(u)d Im(v) ~ Re(v)d Im(u)}

— The conjecture Is true for

B )
N ]

= any knot with small |a
m torus knots.
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Chern-Simons invariant?

Theorem. (. Yokota, HM)

1
= Re H(u) — mIm(u) — 1 Re(uv) — gtorsion(fy)
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Chern-Simons invariant?

Theorem. (. Yokota, HM)

1
= Re H(u) — mIm(u) — 1 Re(uv) — gtorsion(fy)

=, isthe 3-manifold obtained by Dehn surgery
along  corresponding to w.
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™

torsion(y)

torsion(y) measures how much the normal vector is
twisted when it travels along v in .
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Difficulty to relate to CS(~ )

We may define a complex-valued function Y (K; u)
for a knot K such that
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