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Scalar-tensor theory of gravity with a 

non-minimal kinetic coupling
 Action:

• Field equations:
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S. V. Sushkov, Phys. Rev. D85, 123520 (2012).

C. Germani and A. Kehagias, Phys.Rev.Lett. 105:011302 (2010)



Slow-roll conditions

 Slow-roll parameters:

• Field equations under the slow-roll conditions :
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Granda, L.N., Jimenez, D.F., Eur. Phys. J. C 79, 772 (2019).



Slow-roll conditions

 Condition of end of inflation:

• Number of e-folds:

4/16



Parameters of primodal spectrum

 The tensor/scalar ratio, spectral index, the power spectra for the scalar 

perturbations:
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Predictions of theory and observational 

limits

 N = 60
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P. A. R. Ade et al. [BICEP and Keck], Phys. Rev. Lett. 127 (2021) no.15, 151301

 N = 50  N = 70



Asimptotics.

 Asimptotics
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 Case with 𝜅𝑉0 = 0



Case with 𝜿 < 𝟎. Field equations.

 Let’s consider case with 𝑉 𝜙 = 0, field equations:
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Case with 𝜅 < 0. Number of e-folds.

 Solution of field equations:

• Number of e-folds:
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Case with 𝜅 < 0. Condition of end of 

inflation

 Condition of end of inflation:
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Case with 𝜅 < 0. Initial conditions.

 Condition for obtaining inflation in more than N e-folds :

where
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Case with 𝜅 < 0. Initial conditions

 Solution of inequality:
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Case with 𝜅 < 0. Initial conditions.

 Case with 𝑉 𝜙 = 𝑉0𝜙
1.5. Areas of initial values of 𝜙, ሶ𝜙, 𝐻 leading to different 

regimes of inflation
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Case with 𝜅 < 0. Initial conditions.
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Case with 𝜅 < 0. Initial conditions.
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Results

 As we saw, the model with non-minimally kinetically coupled scalar field solely can 

be already ruled out for any power law potential

 Though in principle inflation in the model under investigation can be driven by 

kinetic coupling term only, the adequate inflation (no less than 60 e-folds) requires 

either exponentially large initial values of ሶ𝜙 or exponentially large values of the 

coupling constant 𝜅. Initial value of H must lie in a very narrow range of values

(𝐻𝑠𝑜𝑙 ,
1

3 𝜅
)

 On the contrary, non-zero scalar field potential naturally leads to a successful 
inflation without strong fine-tuning.
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