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Model-independent analytical results describing such solutions
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Analytical solutions...

Condition for kination to happen: initial speed and negligible potential

Early kination phase = V(p) < e V6% at early times

(large negative field)




II. Radiation - matter phase

ﬂﬂ




II. Radiation - matter phase

ﬂﬂ




Analytical solutions: a(t), ¢*(¢)




Analytical solutions: a(t), ¢*(¢)

a(t) Q, <L+ 0, — V =0, ¢ = constant
Solve 1st Friedmann equation, get solution ¢(a)

We show it can be inverted — a(t)




Analytical solutions: a(t), ¢*(¢)
a(t) Q, <L+ 0, — V =0, ¢ = constant
Solve 1st Friedmann equation, get solution ¢(a)

We show it can be inverted — a(t)

2
T=¥2%n0 ¢, X = bmo
Pro Wl

e T €(0,2): X =2cos (zarccos (1 — 2

e T'c(2,4): X =2cos (3 arccos(l— 3

S (4o X 1+(2—T<4—T)+<T—2>




e T €(0,2): X =2cos (3 arccos (1 —

P Ny
W= Wl

e T'c(2,4): X =2cos

%
el (o) X1 (2_T(4_T)+(2—2)\/7T(T—4))

+

arccos (1 e %T(zl a T))) i

(Q_T(4_T)—(T—2)\/T(T—4)) 5
2




e T €(0,2): X =2cos (3 arccos (1 —

e T'c(2,4): X =2cos (3 arccos (1 —

T3\ :
o T € (4,00): X = 1+<2_T(4_T)+(§_2) T(T_4)) +(2—T(4—T)—(z;—2)\/ﬂ)

Matching with ACDM:
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Field(s) frozen on slope due to Hubble friction

String theory model building:
no need of moduli stabilisation??




Transition moment: Nyinv
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Transition moment: Nyinv

~ % (2Nxinr + Nrm) + corr.

z > 3000 — Observational target?




ITI. Matter — dark energy phase

ﬂﬂ




ITI. Matter — dark energy phase




Dynamics is model-dependent: fields get unfrozen, roll down potential

Analytical solutions difficult, coupled equations a(t), ¢(t)

Still get analytical results with: integral over phase, or simple parametrisations




Dynamics is model-dependent: fields get unfrozen, roll down potential

Analytical solutions difficult, coupled equations a(t), ¢(t)

Still get analytical results with: integral over phase, or simple parametrisations

How muchis Ay ?




Dynamics is model-dependent: fields get unfrozen, roll down potential

Analytical solutions difficult, coupled equations a(t), ¢(t)

Still get analytical results with: integral over phase, or simple parametrisations

How much is Ay ? Prove (with reasonable assumptions) that sub-Planckian: Ay <1

0_20_i Agp - f]?[m vV GQkin dN

Qkin IS
growing and
Is bounded




Dynamics is model-dependent: fields get unfrozen, roll down potential

Analytical solutions difficult, coupled equations a(t), ¢(t)

Still get analytical results with: integral over phase, or simple parametrisations

How much is Ay ? Prove (with reasonable assumptions) that sub-Planckian: Ay <1
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growing and
Is bounded

-2.5 -2.0 -1.5

control on effective theory (swampland distance conj., string theory)

+ variation of coupling constants?
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Observational target: evolution of §2,,, , model independently?
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qu Nm—?

+ discuss CPL parametrisation
+ phantom behaviour (DESI...)

Get bounds: wg > ...
WSS
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Thank you for your attention!




