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G2 Geometry

 

G2-structure, metric & torsion 
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Twisted Connected Sum Construction 

 

ACyl CYs, S1 fibrations and gluing 
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Twisted Connected Sum Construction 
Building blocks

 

 

Corti, Haskins, Nordström, Pacini 2013
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Matching Criteria

 

Hyper-Kähler rotations
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Matching Criteria

 

Torelli theorem and matching data

 

Corti, Haskins, Nordström, Pacini 2013
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Matching Criteria

 

Primitive embeddings and lattice matching conditions 

 

Braun, Heyes, Larfors 2026
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Matching Criteria

In Kovalev’s original he considered asymptotically cylindrical Calabi-Yau threefolds coming from Fano threefolds 
of which there are only 105 deformation families.

Corti-Haskins-Nordström-Pacini generalised to semi-Fano threefolds of which there are many more deformation 
families.

Semi-Fano building blocks 
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Matching Criteria

 

Orthogonal gluing 

Nikulin 1979

Corti, Haskins, Nordström, Pacini 2013
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Tops
Building blocks via projecting tops

 

  Braun 2017
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Tops
N lattices and Hodge numbers

 

Braun 2017
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Dataset
Classification algorithm

 

Braun, Heyes, Larfors 2026
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Dataset
Tops, fibers, N lattices and Hodge numbers
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Dataset
Primitive embeddings
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Dataset
Matching pairs

 

Matching Non-matching Total

Orthogonal 66 4342 4408

Non-orthogonal 622 94970 95592

Total 688 99312 100000

 

Betti numbers for the TCS G2 7-manifold:
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Experiments (in progress)  

 

Problem set up
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Conclusions

What we know:
• Compact G2 holonomy manifolds are interesting but hard to construct.
• We can create building blocks for TCS using tops.

What we have done:
• Built a complete dataset of projecting tops defining building blocks. 
• Define lattice matching conditions between two building blocks given in terms of lattice conditions.
• Built a useable SageMath package for building and studying TCS manifolds from pairs of tops. 

What we are working on:
• Design search algorithm to find automorphisms of K3 lattice that transform primitive embeddings to produce 

matching pairs of building blocks.
• Run large scale checks for matching pairs.

Done and to do



Thank you
e.heyes@imperial.ac.uk
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