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Abstract: The accelerated expansion of the universe, confirmed by multiple observations, poses significant 

challenges to the standard cosmological model. Among various attempts to address this phenomenon, 

modified gravity theories and the concept of the creation field (C-field), introduced by Hoyle and Narlikar, 

offer a promising framework. This paper investigates the role of the C-field in driving cosmic acceleration 

within the context of modified theories of gravitation, such as Brans-Dicke theory and f(R) gravity. We 

explore how the C-field alters the dynamics of the universe and its implications for dark energy and late-

time acceleration 
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I. INTRODUCTION 

The discovery of the accelerating expansion of the universe at the turn of the 21st century fundamentally transformed 

our understanding of cosmology and the evolution of the cosmos. Observational evidence from Type Ia supernovae, 

cosmic microwave background (CMB) anisotropies, and large-scale structure surveys strongly suggest that the universe 

is not only expanding but doing so at an accelerating rate. This finding challenged the standard cosmological model 

based on Einstein’s general theory of relativity and introduced the concept of "dark energy"—a mysterious component 

driving this acceleration. While the cosmological constant Λ\LambdaΛ has traditionally been the most straightforward 

candidate for dark energy, its theoretical inconsistencies, such as fine-tuning problems and the lack of a dynamical 

origin, have led scientists to explore alternative explanations. Among these, modified gravity theories and scalar field 

approaches have emerged as promising frameworks. One such scalar field-based concept is the C-field, introduced by 

Hoyle and Narlikar in the context of the steady-state cosmology. Though originally developed to maintain a constant 

matter density in an expanding universe, the C-field has gained renewed attention as a tool for understanding the late-

time acceleration of the cosmos in combination with modified theories of gravitation. 

The C-field, or creation field, is a scalar field postulated to facilitate the continuous creation of matter, thus avoiding 

the singularity problem inherent in the Big Bang model. It is massless, chargeless, and possesses negative energy 

density and pressure, properties that naturally align with the requirements for an accelerating universe. In the original 

steady-state theory, the C-field was a means to support a universe with no beginning or end, in which matter creation 

balanced expansion. However, with the rise of observational cosmology, the steady-state model was largely set aside in 

favor of the Big Bang model. Nevertheless, the mathematical formalism of the C-field remained compelling, especially 

in light of its potential to generate repulsive gravitational effects. In recent decades, researchers have revisited the C-

field in the context of modern cosmological issues, including dark energy, cosmic inflation, and singularity avoidance. 

When coupled with modified theories of gravity, the C-field acquires new relevance and explanatory power, opening 

up novel avenues for interpreting cosmic acceleration without invoking exotic forms of energy or abandoning the 

principle of general covariance. 

One of the significant motivations for examining the C-field in modified gravity theories is its capacity to unify early- 

and late-time cosmic acceleration mechanisms under a single theoretical umbrella. While inflation in the early universe 
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and dark energy in the present epoch are typically modeled using separate scalar fields or potentials, the inclusion of a 

C-field provides a common element that can operate across different cosmological eras. In particular, the C-field can 

play a role similar to that of a cosmological constant at late times, driving acceleration through its negative pressure, 

while avoiding the theoretical pitfalls of Λ\LambdaΛCDM models. Furthermore, the mathematical simplicity of the C-

field's energy-momentum tensor, despite its unusual physical properties, allows for tractable analytical and numerical 

solutions within a wide variety of spacetime geometries, including Friedmann-Lemaître-Robertson-Walker (FLRW), 

Bianchi types, and higher-dimensional cosmologies. 

Another intriguing aspect of the C-field's role in modified gravity is its potential to mediate interactions between dark 

energy and other cosmic components, such as dark matter or baryonic matter. In some theoretical models, the C-field 

acts as a bridge that allows energy exchange between different sectors of the universe, leading to non-conservation of 

matter-energy in the conventional sense but consistent with the field equations. Such models challenge the traditional 

assumptions of energy-momentum conservation while remaining mathematically self-consistent and observationally 

relevant. Additionally, the inclusion of the C-field modifies the structure and behavior of cosmological singularities, 

potentially smoothing out the Big Bang into a bounce or a series of cyclic expansions and contractions. These effects 

are particularly pronounced in theories that include non-minimal coupling between the C-field and curvature invariants, 

offering rich dynamics and alternative cosmological histories. 

The study of the C-field within modified gravity theories offers a compelling pathway for addressing some of the most 

profound questions in modern cosmology. It provides a theoretically rich and observationally testable alternative to 

conventional dark energy models, grounded in a scalar field formalism that integrates seamlessly with extended 

theories of gravitation. As we continue to refine our understanding of the universe’s accelerated expansion, the C-field 

stands out as a promising element in the quest for a more complete and unified cosmological model. 

 

II. THEORETICAL BACKGROUND 

2.1. Creation Field (C-Field) 

The C-field is a massless, chargeless scalar field C(x) introduced to maintain a constant density in an expanding 

universe by creating matter. In cosmological equations, the C-field contributes negatively to the energy-momentum 

tensor, influencing the expansion rate. 

 

2.2. Modified Gravity Theories 

Two widely studied modified gravity theories are: 

Brans-Dicke Theory: Introduces a scalar field ϕ with a coupling parameter ω, modifying the gravitational constant G. 

F (R) Gravity: Extends the Einstein-Hilbert action by replacing the Ricci scalar RRR with a general function f (R), 

introducing higher-order curvature terms. 

 

III. FIELD EQUATIONS IN C-FIELD MODIFIED GRAVITY 

3.1. Brans-Dicke Theory with C-Field 

Incorporating the C-field in the Brans-Dicke framework modifies the field equations as follows: 

 

 
3.2. f(R) Gravity with C-Field 

In f(R) gravity, the action becomes: 
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IV. COSMOLOGICAL SOLUTIONS 

Using the Friedmann-Lemaître-Robertson-Walker (FLRW) metric: 

 
We derive the modified Friedmann equations. In the presence of a C-field and modified gravity, the acceleration 

equation becomes: 

 
The negative pressure component of the C-field can dominate at late times, causing accelerated expansion. 

 

V. ANALYSIS AND RESULTS 

Numerical integration of the field equations for different models of f(R)f(R)f(R) and Brans-Dicke parameters shows: 

The C-field acts similarly to a cosmological constant at late times, contributing negative pressure. 

The presence of the C-field enhances the acceleration when coupled with a decaying scalar field ϕ(t)\phi(t)ϕ(t) or a 

specific form of f(R), such as f(R)=R+αR2. 

The deceleration parameter q(t) transitions from positive (deceleration) to negative (acceleration), indicating 

compatibility with observational data. 

 

VI. PHYSICAL IMPLICATIONS 

Alternative to Dark Energy: The C-field offers a compelling alternative to dark energy by providing a dynamic field 

responsible for acceleration. 

Matter Creation: In models with matter creation, the C-field avoids the initial singularity and maintains energy 

balance. 

Observational Viability: C-field models in modified gravity align with supernovae and cosmic microwave background 

observations when appropriate parameters are chosen. 

 

VII. CONCLUSION 

The study reveals that the C-field, when incorporated into modified gravity frameworks like Brans-Dicke or f(R) 

gravity, can successfully account for the observed accelerated expansion of the universe. This approach provides a 

theoretical basis for cosmic acceleration without invoking a mysterious dark energy component. Future work can 

explore stability analyses, perturbation theory, and compatibility with large-scale structure data. 
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