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1
Ruw — §gWR =61 (1)

modified gravity : modifications of the geometrical term

1
R//,V - Eg/u/R = K/T,u,l/ (2)
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known as Scalar-Tensor theories (Modified Gravity)



Modified Gravity

The background dynamic

Spherical
collapse in
Modified

Gravity What is the background dynamics ?

theories

Paul de
Fromont

From the
background
point of view ...



Modified Gravity

The background dynamic

Spherical
collapse in
Modified

Gravity What is the background dynamics ? Starting from the Einstein
theories equation

Paul de
Fromont

From the
background
point of view ...



Modified Gravity

The background dynamic

Spherical
collapsg in

e What is the background dynamics ? Starting from the Einstein
theories equation

Paul de

Fromont F(9) G = HT/,’Z; + RT#V((b) (8)

From the
background
point of view ...



Modified Gravity

The background dynamic

Spherical
collapse in
Modified

Gravity What is the background dynamics ? Starting from the Einstein
theories equation

Paul de

Fromont F(d)) G/l,l/ - HT}:’; + KJTIU,Z/(¢) (8)
FLRW metric ds? = dt? — a?(t)dx?,

i F(a)G,uV(a) = KT;ZL(Q) + K/TMV(a) (9)

point of view ...



Modified Gravity

The background dynamic

Spherical
collapse in
Modified

Gravity What is the background dynamics ? Starting from the Einstein
theories equation

Paul de

Fromont F(¢) G/l,l/ - HTZZL + KJT/LZ/(¢) (8)
FLRW metric ds? = dt? — a?(t)dx?,

i F(a)Gw,(a) = KT;ZL(Q) + K/TMV(a) (9)

point of view ...

can be directly transposed to

Guv(a) = wTp(a) + £ Ty (a) + Gu(a) (1 — F(a))  (10)

mﬁw(a)




Modified Gravity

The background dynamic

Spherical
collapse in
Modified

Gravity What is the background dynamics ? Starting from the Einstein
theories equation

Paul de

Fromont F(¢) G/l,l/ - HTZZL + KJT/LZ/(¢) (8)
FLRW metric ds? = dt? — a?(t)dx?,

i F(a)Gw,(a) = KT;ZL(Q) + K/TMV(a) (9)

point of view ...
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For the background : Modified Gravity = Dark Energy
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in GR, u(a, k) =G
modified slip equation : W = 7(a, k)®
inGR=vy=1
v 1+ p3k? p1 + p2k®
N pa ¥ pok?’ T Tk (14)
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Paul de

T its position x(t) = r(t)/a(t)

its mass (conserved) M = %259 2 [1 + Ao(ro)]

introducing ¥(t) = x(t)/xo. the e.o.m. for each shell becomes

Py 1 g 1+ Ay
062 " e, 00 = G [w 2 ] (19)

where df = \/Q,,/2d log(a) and Ges(ro/R, Go, G) (in GR,
Gerr = 1)
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& Sawicki model (2007)

5_ i/d“x\/—_g(R—k FR)+Sm[Wig] (20

FR) = h— e (21)
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Conclusion

m Modified gravity and Quintessence = Dark Energy
m for background : MG = Quintessence
m Impact on LSS

m Using averaged profiles : new constraints on MG !
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Thank you for your attention !

Spherical
collapse in
Modified
Gravity
theories

“But before we move on, allow me to
belabor the point even further...”

conclusion
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