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Review: What is inflation”



Inflation is the idea that the very early universe went through a period of accelerated
exponential expansion during first fraction of seconds after the Big Bang.
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Inflation provides solutions to the problems of the cosmology
such as the horizon and flatness.

Shrinking comoving Hubble radius:

Slowly varying Hubble parameter:

Acceleration of scale factor:

Negative pressure:
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Inflation provides solutions to the problems of the cosmology

such as the horizon and flatness.
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The simplest model of inflation is based upon a single scalar field, minimally coupled to a
gravity, known as inflaton field.

» Action: / d*zy/—g [ R+ ;g“”auqb&/cb V(¢)]
 The FRW universe: ds® = —dt* + a° (1 _dr;& + erQQ) ,
e Equations of motion with K=0: ¢+3Ho+V; =0,
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Slow-roll parameter:

Slow-roll Condition
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Perturbation Theory
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@\ation Models
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Fig. 12. Marginalized joint 68 % and 95 % CL regions for ng and rg g from Planck in combination with other data sets, compared
to the theoretical predictions of selected inflationary models.



Review: What Is inflation with
(Gauss-Bonnet term?



Inflation with GB term
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Inflation with GB term
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Inflation with GB term
VA
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What did previous works find”?
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FIG. 2. Tensor-to-scalar ratio r versus the spectral index ng
for the inflation model (49) with n = 2 (top panel) and n = 4
(bottom panel). The contours show the 68% and 95% confidence
level derived from WMAP7 + BAO + H, without the consis-
tency relation.
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FIG. 2 (color online). Predicted ng versus r in the model (25)
with n = 2 for different values of A and «. Here we choose
N = 60. The contours show the 68% and 95% CL from the
Planck + WP data.
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The Problem
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The Problem In Reverse
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usual way . IS what we are interested in!!!



Reverse Problem
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Reverse Problem
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| et's check with some
examples...



(General Ansatz
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Figure 1: Numerical plot of Eq. (50) and Eq. (51) with ¢; =1, c2 =0, k? =1 and n = 2.
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Figure 1: Numerical plot of Eq. (50) and Eq. (51) with ¢; =1, c2 =0, k? =1 and n = 2. Figure 2: Numerical plots of Eqs. (56)—(57) with ¢; = 1, c =0, k2 = 1, 8 = 2 and ¢=16. The

bump shown in Fig. 2(a) increases as « increases and vice versa.
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What is interesting”?



Blue-spectrum for p = 2

For the conventional models of inflation, (H < 0), and it is implied that € > 0. Hence
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But such case is violated in our model:



Blue-spectrum for p = 2

For the conventional models of inflation, (H < 0), and it is implied that € > 0. Hence

But such case is violated in our model:
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Figure 4: Marginalized part of the potential (left) and the Gauss-Bonnet coupling (right) shown
in Figs. 2(a) and 2(b) where we set o = 10~%. Vertical line corresponds to the field value, ¢,,
at which the potential takes its maximum value. At early stage, the effective potential & makes
¢ climb up the potential slope. At late stage, ¢ rolls down as usual.




Blue-spectrum for p = 2

On the other hand, to achieve the blue-tilted spectrum for the tensor fluctuations, n; > 0,
in our model, € < 0 must be satisfied fromn, ~ —2esuch that H > 0 is necessary frome= —H/H?

2

" : . 3 Vg 8K?2 , 8 k2
Condition for the coupling function:  &¢ >~ 5775 * cosh <\/7¢> <\/a+smh (,/7¢>> >0,
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o
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Figure 5: €(IN) and n¢(N) plot where we use Eqs. (56)—(57) with k2 = 1, ¢; = 1, ca = 0,
a=10"% g=2and ¢ =16. At N =1, both € and n; is zero, e = 0 = n,.



Blue-spectrum for p = 2

61(N)

(a) (b)

Figure 6: 61(N) and r(N) plot where we use Eq. (56) and Eq. (57) with ¢; = 1, c3 = 0, k% = 1,
o =10"%, B8 =2 and ¢ = 16. Horizontal line in Fig. 6(b) represents the current upper limit of
the tensor-to-scalar ratio.



Findings!!!

 Potential is reconstructed: ng(N), 7(N).

* [he spectrum of the tensor mode can be blue-tilted



What could be possible
extension”
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\ V(o) =Voo", G(¢)=Goo™™,
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Reheating”!
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Thank you for your
attentions!!!



