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Why Lefschetz Fibrations?

symplectic manifolds have the structure of a Lefschetz fibration

Lefschetz fibrations in symplectic geometry, 1998

Image from
breakthroughprize.org

Lefschetz pencils have symplectic structures

The topology of symplectic manifolds, 2001

Image from
celebratio.org
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Definition: Lefschetz fibration
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Definition: Lefschetz fibration
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Definition: Lefschetz fibration
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Definition; Lefschetz fibration
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Definition: Lefschetz fibration

Remarks:

1. the genus of the Lefschetz fibration
Is the genus of a regular fiber

2. the monodromy determines the
Lefschetz fibration




Definition: monodromy of a Lefschetz fibration
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» the monodromy is the self-diffeo
of aregular fiber %, to itself Zn



Definition: monodromy of a Lefschetz fibration

Remarks: /
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Definition: monodromy of a Lefschetz fibration

No critical values in D? /

* ¢ =howtoglueZ, toitself
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Definition: monodromy of a Lefschetz fibration
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Asking Q’s about the fundamental group

(s h
‘ O genera-0 and
: 1 already classified

blowing up does not — Q’s about curves on
change 4 of manifold surfaces (or braids

K / on n-strands)




What’s known:

Gompf: every finitely presented group is m; of some closed symplectic 4 manifold

A new construction of symplectic manifolds, 1995

givenI' = ( generators | relations ) & Matsumoto’s relation:

Image from ...l can give you the Lefschetz fibration X s.t. m;(X) =T
Mustafa Korkmaz’s
website

Lefschetz Fibrations and an invariant of finitely presented groups, 2009



Korkmaz needs fiber sum:
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Korkmaz needs fiber sum:
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Korkmaz needs fiber sum:

— i i ?
{ Question: How do | glue 2 Lefschetz Fibrations together~ ] /Answer: \

Fiber Sum X; #¢ X,
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Korkmaz’s construction:

\ ¢ = (tc1p,75,75,) /

conjugate>




Korkmaz’s construction:
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Lefschetz fibration X m,(X) =T
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Results:
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Possible m; for a genus-2 LF over S:

0=(1)
Z={(al| )
L, ={a|a")
Z®Z=a,b|[a,b])
L, ®Z =(a,b||a, b],a™)
Ly, ® Z,, = (a,b| [a,b],a™ b™)



Results:
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Future questions:

1. Always < 2 generators?

2. Always Abelian?

4

Possible m; for a genus-2 LF over S?:

0=(1)
Z={(al| )
L, ={a|a")
Z®Z=a,b|[a,b])
Z, @7 = (a,b| [a,b],a™)
L, ® Z,, = {a,b|[a,b],a™ b™)



Current progress:

Hyperelliptic LF
&
Hyperelliptic
involution

Arcs and
embedded loops
on S% with 6
marked points

If involutive with respect to /) o) , then Abelian with < 2 generators
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Thanks!

sknavel3@gatech.edu
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