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SIGNS FOR DARK ENERGY
 “Pantheon” - Type Ia Super Nova

Astrophys. J. 859, 101 (2018)

 Cosmic Chronometers

Jimenez & Loeb (2002)

 Baryon Acoustic Oscillations

Phys. Rev. D 92, 123516 (2015)

 Cosmic Microwave Background

(Planck 2018)

 Others…



CHAMELEON DARK ENERGY IN ORBITAL MOTION

 Non minimal coupling between DM and scalar DE

 The impact of conformal (𝛽) and disformal (Λ) couplings:       ҧ𝑔𝜇𝜈
𝐽 = 1 + 𝛽 𝜙 𝑔𝜇𝜈
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 In two body motion: 

Chameleon Dark Energy

Ph. Brax, C. van de Bruck, A. C. Davis, J. Khoury, A. Weltman

Phys.Rev.D 98 (2018) 6, 063531
Philippe Brax, Anne-Christine Davis

https://arxiv.org/search/astro-ph?searchtype=author&query=Brax%2C+P
https://arxiv.org/search/astro-ph?searchtype=author&query=van+de+Bruck%2C+C
https://arxiv.org/search/astro-ph?searchtype=author&query=Davis%2C+A+C
https://arxiv.org/search/astro-ph?searchtype=author&query=Khoury%2C+J
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POST KEPLERIAN PARAMETERS 

 Dimensionless quantity 

PHYSICAL REVIEW D 107, 064049 (2023)



SGR*A AND THE S2 STAR

 More then 20 years of measurements. 

 Gravity collaboration can detect the S2 

presession.

Detection of the Schwarzschild precession in the orbit of the star S2 near the Galactic centre massive black hole

GRAVITY Collaboration Astron.Astrophys. 636 (2020) L5

https://inspirehep.net/literature/1791318
https://inspirehep.net/literature?q=collaboration:GRAVITY


SGR*A, THE SOLAR SYSTEM AND CASSINI

David Benisty, Anne-Christine Davis Phys.Rev.D 105 (2022) 2, 024052

𝛽2 = 4.71 ± 5.90 × 10−3

Λ > 0.08 𝑀𝑒𝑉

https://inspirehep.net/authors/1643538
https://inspirehep.net/authors/1012312


PULSAR AND A COMPANION

 Model independent approach for GW emission.

 Pulsar and companion (Hulse & Taylor, ApJ 1975)



TWO IMPORTANT PULSAR EVENTS

 Hulse Taylor Pulsar PSR B1913+16.

 The double pulsar PSR J0737-3039 PHYSICAL REVIEW X 11, 041050  (2021)

Astrophysical Journal, 829:55 (10pp), 2016 September 20



DARK ENERGY INTERACTIONS CONSTRAINTS

PHYSICAL REVIEW D 107, 064049 (2023)



SPIN ORBIT AND SPIN-SPIN COUPLINGS

 Gravity Probe B: 

 The double Pulsar will give better constraints on MoG.

Benisty, Brax, Davis – to be published

Marcel S. Kehl et al

https://www.worldscientific.com/doi/abs/10.1142/9789813226609_0195


SUMMARY AND FUTURE RESEARCH

 Two body problem with DE interactions

 Galactic Center Constrains.

 Mean Anomaly solution for MoG

 Post Keplerian Parameters

 Pulsar Time array constraints
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