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At Planck’s length we are entering in the framework of 
Quantum Gravity. Then… what about cosmological predictions?
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Quantum 
Gravity



Semiclassical 
Gravity 
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Quantum fields in curved spacetimes
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Semiclassical Einstein’s equations
 



Quantum fields in curved spacetimes

Einstein’s tensor. Responsible for the 
curvature of the spacetime. Purely 
classical.
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Quantum fields in curved spacetimes

Vacuum expectation value of the stress-
energy tensor. It contains information about 
the QFT. Purely quantum.
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Quantum fields in curved spacetimes
 

Does this always hold?
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A quick overview of the problem
The standard study of the Cosmos using QFTCS give rise to one of the 
most impressive predictions in Cosmology, the Cosmological Microwave 
Background (CMB) and its power spectrum

7



A quick overview of the problem
The standard study of the Cosmos using QFTCS give rise to one of the 
most impressive predictions in Cosmology, the Cosmological Microwave 
Background (CMB) and its power spectrum

7
And what about the trans-Planckian problem?
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Conclusions

The trans-Planckian 
problem is Cosmology 
appears as a 
consecuence of QFTCS 
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Conclusions

When quantum meets 
gravity, new divergences 
arise and we must be 
very careful to work in 
the correct regime

The trans-Planckian 
problem is Cosmology 
appears as a 
consecuence of QFTCS 

As future work, we want 
to derive a MDR based 
on LQG

Cosmological 
observations must be 
respected in the new 
theories
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Since new phenomena is 
expected, we introduce 
new physics with MDRs
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Cosmological spacetime FLRW

 

Cosmological redshift

 

 



Canonical quantization: Real scalar field

 

After the expanssion in modes, the temporal satisfies

with



MDRs:

Standard Corley-Jacobson

- 
Unruh
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Density of states
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