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Dror Bar-Natan: Alexander Modules for Handlebodies

http://drorbn.net/ap/2022-11/AlexanderModule4Handlebodies [FEEE
initiated 2022/11/21; modified 2022/11/21, 1:39pm &%

Let H be a genus g handlebody in R3, let ¥ = 0H, and
let p € ¥ be a basepoint (think “H is a tubular neighbor-
hood of a pinched tangle 77). Let C' = (int H)® and let
7: m(C) - H'(H;Z) = 79 be induced by Alexander (7)
duality. Let ¥ C C be the T-covers of ¥ C C, respec-
tively, with covering projections ¢. Let p = ¢_1(p); itis a
copy of Z9. Let R:= ZH'(H;Z) = Z[T;*']%_, be the group
ring of H'(H;Z), the ring of Laurent polynomials in vari-
ables T1,...,T,, and note that H{(2,p) and H,(C,p) are
R-modules.

Definition 1. A(H) := keri.: Hi (3, p) — Hy(C,p), the
Alezander module of H. o
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% /_% 2302285 Glven a diagram D for a long K, the phase ¢ along a curve

< D multiplies by 7° wh D with si S
( L VS /) ) ) Coni talonh) = (ow: gencrated by o, measured by 8 40)

a generates +¢ flow when it runs over D. 8 + “measures flow
AV AN T ¢ B+ -

\(\ W / / when it runs under D.
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Notes from August 9, 2023 ) .
23020 In VanDerVeen_Journal: Given a diagram D for a long K,

% /—% the phase ¢ along a curve y ¢ D¢ multiplies by 7° whenever y

/ / / \>(\ A ) passes over D with sign s. Conj. lkgx(e,B) = (flow: generated
\ by @, measured by ) + (phased @ over 8 count)/ g generates
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{ k fr \\?‘)\L // /bg +¢-flow when it runs over D. S measures +¢'-flow when it
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