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Small Seminar

● Tricky name!

● Speaker not scheduled

● First lesson: I have NOT nailed that subject !



  

1990’s
● Marios’ Student (Msc candidate)

● My fisrt BSCG: 1993
– Isolation & immersion (1980’s: island!)



  

1993 – VII BSCG



  

1995 –  VIII BSCG



  

2002 – X BSCG



  



  

A lot has happenned
since then...



  



  



  



  

(N ) BSCG
● Still, the beach was no match for the lectures!

● Immersion really works
– Les Houches

– Swieca Schools

– ...



  

MSc
● 2nd subject ! 

● Cosmological Perturbations 
– Mario

– Salim

– Martha

– Klippert



  

Growth of Perturbations
in Modified

Theories of Gravity
● Inflation

– Accelerated expansion

– Starobinsky’s model 

● Long wavelength Perturbations: growth!
– Mukhanov, Feldman, Brandenberger, Phys. Rep. 215, 5-6 (1992)
– Carloni, Dunsby and Troisi,  PRD 77, 024024 (2008)



  

Modified Theories of Gravity



  

to the Einstein frame:
Conformal transformation



  

Einstein frame

Jordan frame



  

Einstein frame

Jordan frame ?



  

Guido Magnano and Leszek M. Sokokowski, 
Phys. Rev. D50 (8), 5039 (1994)



  

● Simplest potential 
● Similar (but different!) from  Starobinsky’s 
● Initial Conditions: 

● In the Einstein Frame
● Suitable for inflation (in both frames)

=> RJ(ti)→ 0 (but               !) 

“Thermodynamics of f(R) theories of gravity”, JCAP June (2020), C.D. Peralta and S.E. Jorás



  

GR



  



  



  

Physical meaning of     :



  

Physical meaning of     :



  van der Waals



  

vdW



  

vdW



  

Specific Heat at Constant Pressure



  

Specific Heat at Constant Pressure



  

Specific Heat at Constant Pressure
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Instability:
● Growth of “curvature” perturbations? 

● Saikat Chakraborty (North- West University, South Africa)
● Previous results: 

● Growth of super-Hubble modes in the accelerating phase?

 With matter:
● Coupled growth (curvature + matter) ?
● In the final stage: parametric resonance?
● César Peralta (Universidad Antonio Nariño, Colombia)



  

THANK YOU!
arcos.if.ufrj.br

www.if.ufrj.br/~joras
joras@if.ufrj.br

http://www.if.ufrj.br/~joras


  



  



  



  

THANK YOU ,
MARIO !
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