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INFLATION

Why Coupled Quintessence?
Results and future work ,
® Late time accelerated expansion - simplest solution: Cosmological Constant, A,

* Forthcoming paper to present these results in full, with maps of R N
I ' L] 1 4 I
Stable r®|0ns Of COUp“ngS paramq Space, and rd%se Alternatlves: one or more scal.ar fields » . .
! ® Coupled Quintessence: Canonical scalar field(s), ¢, with potential V(¢),
PYESSENCE COde f(T Commnlty interacting gravitationally with all components, and through couplings between
. - DE and CDM components - solves problems e.g. coincidence (Quintessence
¢ Constrain modds thrOUgh Stablllty alone), breaking tracking (when Coupled)

® Potential examples: Exponential Vpe ’\"“‘, Freezing, e.g. MA-ng " (n>0),

¢ Constrain models through comparison with LSS surveys (Eudlid etc.)

Thawing, e.g. M* cusz(%), etc., a "potential’ glut I

Questions of Coupled Quintessence

* Neer a generalised code to test any given coupled quintessence
model and allow comperison with observations

* We are developing code, PYESSENCE, to do this
* Background evolution of a model must makch observations (CMB,

Work to date

* For first time plotted evolution of stable perturbations to this 2
fluid, 2 field, sum of exponentials mode, for a paint in coupling

o SN data)
constant space, in fourier space. For the plot below k = Hy
. * If background satisfies this, is the perturbed moddl stable (under
I =] S y on d La m b d a. what range of couplings/no. of fields &c.)?
o Numerical Problens in * If perturbtion are stable co they metch obsenvations from large

scale structure surveys eg. BOSS, DES, eBOSS, DESI, Eudia?

Perturbed Coupled
Quintessance

i >k
Alex Leithes The ey etions

* We perturbed around flgk FLRW

* We derived the perturbed equtions for rultiple COM fuids and DE
fiell or irs timein full generalty, geuge unspecified, dllowing for
pressure (cf, 1407.2156 Amendola, Barriro, Nunes for earier work)

* Allows us to write completely general code for the communty to
test wicke range of rrodels under liffring concitions

* Finighed coce will lso allow aiffeent seections of gauge

Work to date

The key equations

¢ Code designed to step through parameter space of couplings, slopes e Perturbed metric,
of potentials, determine region of parameter space for stable ds? = —(1 +2®)dt? + 2aB ;dtdxi + a2 (6;; + 2C;) dv'dz
perturbations o R <
» Conservation equation:

2

‘ 8po + (—V”"" +E- :hfv) (Pa + Pa) + 3H(0pa +6P,) =
¢ Code to be used for N fields, M fluids ) . -
—-K Z Cra(pa — 31’,,)(5(:51 - K Z Cra(dpa — 30 P, )1

T T

First implementation longitudinal gauge

Initial testing for 2 fields and 2 fluids

o Also for testing, sum of exponential potential chosen » Field perturbations: ‘
D . Ay 061 + 3HO¢p; + V"8¢r + (E — 3¢)¢r + 5556, + 2k*B — ¢ +
V(grn) = M') e V' — 263 Cra(p— 3P)® — 53" Cra(dp — 36P) =0
I (a3 o
(gives analytical solution for background evolution) ¢ Einstein Field Equations also derived
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