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CCP: Deflation during inflation Cristobal Laporte

A (very brief) History of the Cosmological Constant
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A (very brief) History of the Cosmological Constant

Yakov Zeldovich

Quantum fluctuation
predict value of A

1967
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A (very brief) History of the Cosmological Constant

Steven Weinberg

Quantum fluctuation
predict value of A

Problem since '98
ref[3]: S. Wienberg ‘98
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A (very brief) History of the Cosmological Constant
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A (very brief) History of the Cosmological Constant

Quantum fluctuation Different methods

predict value of A
% e

M4
Aeff N‘M—zl(l + )
p

cut-off
mass scale of QFT Planck mass

SN

Effective quantum
value

ERG 2022



Cristobal Laporte

A (very brief) History of the Cosmological Constant

Quantum fluctuation Highest Phylsical
predict value of A / Mass scaie

Jics

Observed value

Pc = observed critical energy density
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A (very brief) History of the Cosmological Constant

The problem view as a ratio
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A (very brief) History of the Cosmological Constant

The problem view as a ratio

We try to address
this problem

Assuming there are quantum fluctuations
of gravity associated to the Planck scale
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Evolving Universe Issue
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Evolving Universe Issue
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Scale-dependent Framework

Gravity as classical theory
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Gravity as an effective QFT
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Scale Dependent Framework
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Deflation During Inflation

We need to solve the gap equations
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Deflation During Inflation

Gap equations

Scale-dependent
quantities
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Deflation During Inflation
Gap equations
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Problem: 2 Equations

3 Unknown functions a(t) G(t) & A(t)

Solution: Impose an energy condition
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Deflation During Inflation

Null Energy Condition (NEC)

At 040" =0
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Deflation During Inflation
Gap equations
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3 equations, 3 unknowns ¢
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Deflation During Inflation

Solution )

A = Ay (1+2£a(t))

1+ &a(t)

Three integration constants: Gy, AO@
What does it mean for the CCP?
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Deflation During Inflation

What does this means for the CCP?
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Deflation During Inflation

What does this means for the CCP?
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Link to AS?

Remember:

ref [4] UV fixed point

Separatrix
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Link to AS?

AS renormalization VS SD & NEC
flow
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The Hubble constant problem

A Discrepancy in the Hubble Constant Using two different Methods
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Can SD cosmology alleviate the HO tension?

Time Redshift

Tension:
H(z)
H (ACDM) (z)

A(z) —1,

Conflict between CMB and SN la
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Can SD cosmology alleviate the HO tension?

Conflict between CMB and SN la

H(late)
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Concluding comments

o9& CCP: watch out SD during inflation

¢  Showed: with SD CCP is alleviated

5& Beautiful matching between AS & SD

S& SD scenario of gravity could offer an
alleviation to the conflict between early and

late-time measurements
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Backup

Modified Friedmann equations
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Numerical Survey

A

i€ Numerical constraints

- Expansion rate of the Universe at present as implied by
late time observations
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Numerical Survey

¢ Numerical constraints

- Expansion rate at z ~ 10° as it is inferred from CMB
anisotropies
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Numerical Survey

AL

¢ Numerical constraints

- Age of the Universe coming from stellar evolution

Bond et all, ApJ letters '13
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Numerical Survey
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Numerical Survey

- Expansion rate of the Universe at present as implied by
late time observations
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Numerical Survey
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Numerical Survey

B Hlate) B Hcarly) B :..(stellar evolution)
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