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Contemporary Motivation
Example: Explaining the Current accelerated expansion 



The Model

𝑆 = 𝑆𝑔,𝜑 + 𝑆𝜑

𝑺 = න𝒅𝟒𝒙 −𝒈 𝑭 𝑹,𝝋 + න𝒅𝟒𝒙 −𝒈
𝟏

𝟐
𝒈𝝁𝝂 𝝏𝝁𝝋 𝝏𝝁𝝋− 𝑽(𝝋)

By introducing an auxiliary scalar field , one can re-
express the last theory as Brans-Dicke theory

𝑺 = න𝒅𝟒𝒙 −𝒈[ 𝝌 + 𝒇 𝝋 𝑹 − −
𝟏

𝟐
𝒈𝝁𝝂 𝝏𝝁𝝋 𝝏𝝁𝝋− 𝑽 𝝋 −𝑽𝒆𝒇𝒇(𝝌)]



The Model

𝑺 = න𝒅𝟒𝒙 −𝒈[ 𝝌 + 𝒇 𝝋 𝑹 −
𝟏

𝟐
𝒈𝝁𝝂 𝝏𝝁𝝋 𝝏𝝁𝝋− 𝑽 𝝋 −𝑽𝒆𝒇𝒇(𝝌)]

By Applying a conformal transformation as: 

𝒈𝝁υ = Ω𝟐𝒈𝝁υ
Ω𝟐 = 𝝌+ 𝒇 𝝋



Limits of the 
model

𝟐𝜶𝑿 ≪ (𝟏 + 𝒇)Limit 1

•𝛼 ≫ 1Limit 2

•𝛼 ≪ 1Limit 3



Case study



Case study

Case 1

𝑉 = 𝑉0[1 + cos
𝜑

𝑓
]

F()=-2𝑅

Case 2

𝑉 = 𝑉0[1 + cos
𝜑

𝑓
]

F()=(1 + cos
𝜑

𝑓
)

Case 3

𝑉 = 𝑉0 exp(−𝑙 )

F()=−exp(−2𝑙)



Natural Inflation In Standard GR gravity 

• The model failed to 
accommodate the 
observational results.



Inflation with Exponential potential In 
Standard GR gravity 

• The model failed to 
accommodate the 
observational results.



Results

• By studying the effects upon modifying the 
model, we found that the 𝛼𝑅2 -gravity 
influences the scalar-tensor ratio 𝑟 values. In 
contrast, NMC to gravity significantly impacts 
the spectral index values (𝑛𝑠). 

• As current observational constraints on 
parameter 𝛼 and / are pretty loose, having 
contributions from both terms allows the 
models to accommodate the observational 
constraints. 



Results: Cosine 
Potential 
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Results: 
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