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Cosmological Inflation

Rapid expansion of early universe
Explains problems with Big Bang Model: Flatness, Horizon, Monopole, etc
Models of inflation involve scalar field, �:
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V (�), kinetic term, coupling to gravity choices guided by theoretical
and observational constraints
often no fundamental principle governing its dynamics

Our approach: Can we explain inflation as particular manifestation of
tensor field arising from TW-gravity?
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Projective Geometry

Projective Invariance ) General Relativity
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TW - Gravity Action
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Coupling Constants

d = 4; c = ℏ = 1 define dimensionless couplings:

�0 = n�M�2
p ; �0 = n�M�1

p ; J0 = nJℏ = nJ

n� = gravitational coupling
n� = projective length scale
nJ = angular momentum parameter

By definition: n�; n�; nJ > 0

n̂ =
n�

nJn�
(5)
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Realizing Inflation
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Non-Minimally coupled Inflation with linear coupling (Brans-Dicke-like):
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Canonical Scalar Field Action
Perform Conformal transformation from Jordan to Einstein frame:
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Slow Roll Parameters
Accelerated expansion: �a > 0 ) � < 1, � � 1
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Observational Parameters

Model Predictions Constraints
Scalar Spectral Index:

ns = 1 � 6� + 2�j�� ns = 0:9649 � 0:0042 (18)

Tensor to Scalar Ratio:

r = 16�j�� r < 0:056 (19)

Amplitude of Density Perturbations:
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Constraining f� to fend with N efolds

N ’ 1
32

�
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end + 12(�2 � 1)f2
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f(�end) ; fend = f(�end) (23)
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