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Elliptic Fibrations
➢Weierstrass model:

◦ Projective Bundle:

An elliptic fibration                    cut out by the zero locus of a section of the line 

bundle  where is a line bundle over a quasi-projective variety B.

◦ Section:

◦ Projective coordinates of the     -fiber :

◦ Discriminant:

◦ j-invariant:



Kodaira Classification and Tate’s Algorithm



G-model



Invariance under crepant resolutions
➢ Need only a single crepant resolution to compute the Chern and 
Pontryagin numbers of a given G-model for the fourfolds.

➢ Not generally true that Chern and Pontryagin numbers are 
invariant under crepant birational maps.
➢ For fivefolds:

Only these are invariant



Strategy
➢ Find a crepant resolution for each G-model.
➢ These crepant resolutions are obtained by sequence of blowups.

➢ Compute the Chern numbers and Pontryagin numbers using 
Pushforward formulas.

➢ Compute the remaining characteristic numbers:



Characteristic numbers (in terms of Chern numbers)

➢ Chern and Pontryagin numbers:





G-models and 
their crepant resolutions



Pushforward formula-1
➢ The following theorem gives the total Chern class after a blowup 
along a local complete intersection. 



Pushforward formula-2
➢ The following theorem provides a user-friendly method to compute 
invariants of the blown-up space in terms of the original space. 



Pushforward formula-3
➢ This theorem gives a simple method to pushforward analytic expressions 
in the Chow ring of the projective bundle X0 to the Chow ring of its base.

➢ It is a direct consequence of functorial properties of the Segre class.



Chern and Pontryagin numbers of G-models



Contributions from singularities



Holomorphic
genera of the 
fourfolds



More characteristic numbers of G-models



Calabi-Yau fourfolds
➢ The only nonzero Chern numbers are

➢ All Chern and Pontryagin numbers are topological invariants as 
they are functions of the Euler characteristic of Calabi-Yau fourfolds.

➢ Then, all the characteristic numbers are functions of the Euler 
characteristic of Calabi-Yau fourfolds:



Thank you for listening! ☺


