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Gluing 3-manifolds with corners 
and Heegaard Floer homology

1. Background: bordered Floer and Heegaard Floer.

2. Cornered gluing from bordered Floer, via trimodules.

3. Cornered Floer homology.
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Pointed matched circles
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• Upward-veering strand 
diagrams.

• No initial (resp. terminal) 
endpoints matched.

• Smeared horizontal lines

• Multiplication is concatenation.

• Differential smooths crossings.

• Double crossings = 0.

The Bordered Algebras
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The DA Identity Bimodule

(LOT, "Bimodules in Bordered Floer Homology")
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The DD Identity Bimodule

(LOT, "Computing HF-hat by factoring mapping classes")
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The DDA Cornering Trimodule
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Towards a cornered invariant

Need:

Then define:
Result of smoothing corner in Y
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Cornered Floer Homology
(Douglas-Manolescu, L-Douglas-Manolescu)

Two versions: sequential and planar.



Abstract 2-algebra



The nilCoxeter 2-algebra

• Multiplication is 
concatenation.

• Differential smooths 
crossings.

• Double crossings = 0.

• No closed components.
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Cornering Pieces



The DAA cornering 2-module 



The DAA cornering 2-module 



The DAA cornering 2-module 



The DAA cornering 2-module 



The DAA cornering 2-module 



The DD Identity Module



The DD Identity Module



The other cornering pieces



The 2-modules
Define:
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