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In string compactifications, the axio-dilaton couple arises naturally with the target-space metric,





where  and  are pseudo-Goldstone bosons of and approximate spacetime scaling and internal shift symmetry, 

respectively. Moreover, the scaling condition entails .

𝒢ab(ϕ)∂μϕa∂μϕb = ∂μφ∂μφ + W2(φ)∂μ𝔞∂μ𝔞,

φ 𝔞
W(φ) = e−ξφ
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1) For a positive  the de Sitter conjecture (in Planck units) states thatV,

∇ϕV
V

> c ∼ 𝒪(1) .

[P. Agrawal,,G. Obied,, P. J. Steinhardt,, C. Vafa, 2019]

If the conjectures were correct, not only would dS vacua be absent in our theory of quantum gravity, but also 
effectively single-field slow-roll quintessence models.
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Physical fixed points of the two-field dynamical system with a barotropic fluid.
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2 + αy2] −
3
2

γx1(x2
1 + x2

2 + y2 − 1),

x′￼2 = 3x2(x2
1 + x2

2 − 1) + 6 ξx1x2 −
3
2

γx2(x2
1 + x2

2 + y2 − 1),
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• Multifield quintessence  with exponential potential  and KC 

• Dynamical system analysis

• Numerical analysis

• In agreement with observations and swampland constraints.


• Multifield quintessence  with AS potential  and KC 


• Numerical analysis

• In agreement with observations and swampland constraints.

V = e−λφ1 W = eξϕ1

V ∼ [A + (ϕ1/Mp − B)2] e−λϕ1/Mp, W = eξϕ1

Work in progress
• Dynamical system analysis of the system with AS potential.


• Bayesian analysis

• Comparison of the exponential and AS potential to observations

• Estimate what model is statistically preferred by experimental data.


• Explanation of the crossing of the  line.w < − 1



Thank you

Mario Ramos Hamud

e-mail: mr895@cam.ac.uk


DAMTP | University of Cambridge

(Applying for postdocs)

Young Theorist Forum 2025
CPT, Durham University, UK

mailto:mr895@cam.ac.uk

