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Motivation

We already know the Dirac equation in Minkowski space, but how will
spinors behave in a curved space-time?
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We already know the equations for a Klein-Gordon and a Proca Field
since we know how to calculate the covariant derivative of both scalars
and tensors. 
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Derivation and fiber bundles
The fields that we derive are not over the Manifold but over fiber bundles
defined on it. 
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Build any
fiber bundle

We can build a fiber bundle E with fiber type F by considering
a representation on G in F and
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Spin bundles I
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Spin bundles II
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Spin bundles III
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Spin bundles IV
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Levi-civita
connection
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Spin
connection
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From local to global

Different forms We impose
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Another form for 
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Dirac
equation 

Gamma matrices are local, but covariant derivative has global indices

Finally, 

12/20



Why is
important?

-Fermionic CGPP

-Fermionic dark matter models

-Fermionic fields evolution in early
universe

-Fermions energy-momentum tensor
and back reaction 
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FRW in conformal time
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Dirac curved action
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Weyl tranformation and Dirac eq
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Instantaneous
solution basis
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Instantaneous
solution basis



Conclusions

19/20

1.Constructed the spinor bundle from the Lorentz frame bundle using the spin
representation

2.  Derived the spin connection from the Levi-Civita connection
3.Obtained the Dirac equation in a curved spacetime.
4.Applied the formalism to a spatially flat FRW background.
5.Showed that the conformally rescaled fermion evolves with a time-dependent

effective mass 

Outlook
1.Fermionic gravitational particle production
2.Particle creation and cosmological relic abundance.
3.Fermionic energy-momentum tensor and backreaction.
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