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small Seminar

. Triok’,g name!
o Speaker not scheduled

e FLrst lesson: | have NOT watled that subjec’c !



19907
e Martos’ Student (Msce candidate)

¢ My fisrt BSCG: 1993

— Isolation § tmmersion (1980’s: Lsland!)
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1995 — VIII BSCG




2002 - X BSCG
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(V) BSCG

o Still, the beach was wo mateh for the Lectures!

o (MLMErSLON really works

— Les Houches

- sSwieea Schools



MScC

e 21nd subject !

« Cosmological Perturbations
— Martio
- Salim
- Martha

- Klippert



qrowth of Perturbations
i Modified
Theortes of Gravity

e Inflation

— Accelerated e)qsaws'wm,

- Sta rob'w\,sleg s model

e Long wavelength Perturbations: growth!

- Mukhawov, Feldman, Brandenberger, Phgs. Rep. 215, 5-6 (1992)
- carloni, Dunsby and Trolst, PRD F7#, 024024 (2008)



Modified Theories of Gravity
S— [ VEalR)dts
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conformal transformation

to the Binstein frame:

~

Juv = X9uv

X= [ =exp|4/;0¢

S [ dav=g; R~ 3"0,00,6 - 2V(9)



Jordan frame

S:/Jjgf(R)d4x L\

| Guv = XYuv
\ = fr = ex g¢
\} \\ X =JR = €Xp _ 3
v Rf — f
Vix) = /
Einstein frame < 2(f")?

S = [ d'av=g; R~ 30,00,6 - 2V(9)



Jordan frame ?

/vf‘f c#

Einstein frame

— /d%\/?g% [R—

G D,00,6 — 2V ()|




quido Magnano and Leszek M. Sokokowskt,
Phys. Rev. D50 (R), 5039 (1994)

2 1 dVE(9)
f(¢) = o259 [WE(@) +25 1 S8 }
1 dVEg(9)
R(¢) = & {4VE(¢) +23 o }



« Stmplest potential
e Simtlar (but different!) from starobiwsleg’s
o (nitial Conditions:
e I the Elnsteln Frame
e Suttable for inflation (in both frames)
=> R, (t)— 0 (but p — 00 1)

“Thermody namtes of f(R) theories of gmvi’cg ”, JCAP June (2020), C.D. Peralta and S.E. Jords
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A=12,a=02




PhgslcaL meaning of a :

1

= R
f(R) RG 167TGN
1 1
' (R) = exp(Ba) = .
R=0 167—‘-6711\/' 167TGN

Lr=Ff(R)=~ f(0)+ f(R)-R ~¢e’R —2Aexp(28a)



Physical meaning of A:




—G \ _ ([ cos —sind
P )~ \ sinf cosé

van der Waals



volw

~(V?/k)P[V

:k/V

9]
=P/p

Cydw

A > A,




volw

p=:k/V
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Specific Heat at Constant Pressure
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Specific Heat at Constant Pressure

Cplp, ~ [(Te = T)/Tc]" a~ 1.00
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Specific Heat at Constant Pressure
Cplp, ~ [(Te = T)/Tc]" a =~ 1.00

20—
{ 0.85L

10 1
T




Instability:
o growth of “curvature” perturbations?
¢ Saikat Chakraborty (North- west Mv»iversltg, South Africa)
. Previous results: f(R) = R+ aR?
o growth of super-Hubble modes in the accelerating phase?

with matter:

« Coupled growth (curvature + watter) ?
o In the final stage: parametric resonance?
o César Peralta (Unilverstdad Antonto Nartino, Colombia)
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http://www.if.ufrj.br/~joras




OKIE DOKIE!

ILLUMINATION /" ILLUMINATION

SUPZR = SUPER
ARIO { N\ MARIO







THANK YOW,
MARIO |
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