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History of the Universe

e Primordial Gravitational VWaves

quantum-gravity era
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The idea: Naively

Propagation of Primordial GW generated during Inflation:
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On the GW sensitivity Map
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Non-standard Cosmology

o History of the Universe before BBN is unknown.

o Non-standard cosmology predicts scalar field ¢ and its energy density
dominates in the Early Universe.

o Its Equation-of-state wgy.

o Modifies the Hubble expansion: H? o p.

Pe

o Parameter £ = o



On the GW sensitivity Map
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Modulus or matter
domination like
scenario

[Fazollah, GGlI, Florence 2019]

On the GW sensitivity Map
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On the GW sensitivity Map
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Modified Gravity

e Modify cosmological expansion (motivated from modified gravity theories)

Huc(T) = A(T)Hgr(T), (6)

e Strategy:

am =1+ (L) ™

*

where T, is a parameter with dimensions of the temperature, and {n, v} are free
parameters.

T\ T—Tee
A(T) = 1+n (T*) tanh T for T > Tgayn (8)
1 for T S TBBN

e v labels cosmological models:

1.
2.
3.
4. v =2/n—2in f(x) cosmology, with f(x) = x + ax”, with x = R, T where R and T

v = 2 in Randall-Sundrum type Il brane cosmology, ¥ = 1 in kination models,

v = 0 in cosmologies with an overall boost of the Hubble expansion rate like in the case
of a large number of additional relativistic degrees of freedom in the thermal plasma

v = —1 in scalar-tensor cosmology,

stand for the scalar curvature and the scalar torsion, respectively.



On the GW sensitivity Map

Some Preliminary results only -
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CONCLUSION:

Probe of Modified Cosmological Expansion History in
Early Universe !



On the GW sensitivity Map

Some Preliminary results only -

n=1,v=0,T=1GeV
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Thank You



