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String theory should lead to 
no ghost higher order 
corrections supposed to 
contain a Gauss-Bonnet 

term in d-dimensions →



In fact, this feature appears in several interesting 
physical systems, such as the Lovelock extension 
of General Relativity in higher dimensions, 
classical time crystals, k-essence fields, 
Horndeski theories, compressible fluids, 
nonlinear electrodynamics, and so on.
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K-essence: application to Cosmology

or any other power bigger than 3.





One would like to evaluate the typical value of the field when it reaches the degenerate 
surface in the future, the effective emerging cosmological constant, and the values of the 
new energy scales that lead to the present observed acceleration of the Universe. Two cases:

1) f 𝐗𝐝
𝟐 ≪ 𝟏:𝐦 = 𝟏𝟎𝟑 𝐓𝐞𝐯, 𝛍𝐝= 𝟏𝟎 𝐤𝐞𝐯

2) f 𝐗𝐝
𝟐 ≫ 𝟏:𝐦 = 𝟏𝟎𝟑 𝐓𝐞𝐯, 𝛍𝐝 = 𝟏𝐌𝐞𝐯

In this second case, the attractor is very close to the degeneracy surface.

Summarizing the properties:

i) A single scalar field leading to primordial inflation and the ∧ of the ∧CDM model.
ii) Both primordial inflation and ∧ happens within a dense set of initial conditions.
iii) The model may not have singularities: it arises from de Sitter space, and ends as a          

de Sitter space with a much smaller cosmological constant.
iv) Many other Lagrangians may share the same properties, specially for case 2) above.
v) Speculations: quantum analysis, a scenario for Penrose cyclic model?
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