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About these lecture notes

- These lecture notes contain the material presented on the board.

- They are designed to guide you through the lecture content.

- While I primarily follow Amendola's script, these notes are complementary because:

     1) Some arguments are restructured, and I have selectively chosen the topics.

     2) Most computations are detailed step-by-step, leaving little to the imagination.

     3) Mathematical terms involved in the computations are marked with arrows for clarity.

     4) Instead of lengthy explanations, I use concise "slogans" to emphasize key points.

     5) The detailed discussion will be provided during the lectures, where I will be very talkative.

- If you find any error, kindly let me know.
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Relativistic cosmological model
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Cosmological distances
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The "ingredients" of the universe: a closer look

Advanced Cosmology, WS2024 01 Recap and additional things

Matteo Maturi Back to Index 8



Advanced Cosmology, WS2024 01 Recap and additional things

Matteo Maturi Back to Index 9



Advanced Cosmology, WS2024 01 Recap and additional things

Matteo Maturi Back to Index 10



Advanced Cosmology, WS2024 01 Recap and additional things

Matteo Maturi Back to Index 11



Advanced Cosmology, WS2024 01 Recap and additional things

Matteo Maturi Back to Index 12



Amendola script
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Alternatives to the cosmological constant
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How does    evolve?  Eq. of motion (flat geometry)
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Same model, different physical scenarios
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DE in the Friedmann equations
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Appendix
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Investigating the properties of dark energy models
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How we do proceed in practice
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Amendola's script
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Different potentials :
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Scaling (   = 1) and Tracking conditions (   > 1), and Tracker solutions
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Two "Matter" (M) contributions: dust (m) and radiation (r)
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Quintessence: Summary
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Coupled Quintessence
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Modified gravity and dark energy: conformal transformations
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F(R) theories
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Summary
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Scalar-tensor theories
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Horndeski theory
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Screaning mechanism
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Scalat-Vector-Tensor (SVT) decomposition
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Appendix
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Linear structure formation
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Appendix
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Perturbation theory with a coulped scalar field
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Summary
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Non-linear perturbation theory

Advanced Cosmology, WS2024 16 Non-linear perturbation theory

Matteo Maturi Back to Index 85



Advanced Cosmology, WS2024 16 Non-linear perturbation theory

Matteo Maturi Back to Index 86



Advanced Cosmology, WS2024 16 Non-linear perturbation theory

Matteo Maturi Back to Index 87



R

R

Advanced Cosmology, WS2024 16 Non-linear perturbation theory

Matteo Maturi Back to Index 88



Advanced Cosmology, WS2024 16 Non-linear perturbation theory

Matteo Maturi Back to Index 89



Appendix

Advanced Cosmology, WS2024 16 Non-linear perturbation theory

Matteo Maturi Back to Index 90



R

R

Summary

Advanced Cosmology, WS2024 16 Non-linear perturbation theory

Matteo Maturi Back to Index 91



The bias
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Redshift correction
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Counter terms
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IR resummation
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