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1. INTRODUCTION 
 

Einstein-Gauss-Bonnet models are well-suited for 
high-curvature regimes relevant to early cosmology, 
but higher-derivative theories may suffer from ghost 
degrees of freedom due to Ostrogradsky instabilities. 
 

Recent ghost-free extensions of f(R,G) gravity [1] 
avoid these issues. However, their complexity often 
requires reconstruction approaches, where functional 
forms are imposed externally, neglecting the intrinsic 
symmetries. In this work, viable cosmological 
scenarios are derived directly from the internal 
structure of the model using Noether symmetry 
methods and tested for observational viability. 

2. THEORETICAL FRAMEWORK 
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𝜆 – Lagrange multiplier, 𝜇 – mass-dimension constant, 𝜒 – auxiliary field 
 

Gauss-Bonnet invariant: 𝐺 = 𝑅ఓఔఘఙ𝑅ఓఔఘఙ − 4𝑅ఓఔ𝑅ఓఔ + 𝑅ଶ               𝜒 = 𝜇ଶ𝑡  
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3. NOETHER SYMMETRY APPROACH 
 

The model contains a conservation law under the 
condition 𝑋𝐿 = 0, where 
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Conservation law        𝑄 = 𝛼𝐿௔̇ + 𝛾𝐿ఞ̇

The system of equations obtained after dividing 
the condition 𝑋𝐿 = 0 in the order of derivatives 
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4. SOLUTIONS 
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These results are used to numerically solve the following 
equation obtained from a combination of equations of motion 
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5. OBSERVATIONAL CONSTRAINTS 

Calculated using the Cobaya 
MCMC Bayesian analysis code
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