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e Motivation and Scalar-Tensor Theories
* Rolling Galileons and their Phenomenology
e Confrontation with Data
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X = ~ 0" 0,00,

2

Luminal Horndeski Gravity
L = Gs(9p)R+ K(¢,X) — G3(¢, X)0¢

¢:=0 Non-Minimal Coupling Kinetic Gravity Braiding “ -3

£ = Ga(®)R+K($,X) L= 3R +K($,X) - Gs(¢, X)0p

can cross the phantom can cross the phantom
divide divide

1

Gs=0 k-essence G:=j;

hard to reconcile growth| g = 1 R+ K(¢,X) under question...

with distance 2
cannot cross the

phantom divide
I 1
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General KGB: £¢ = K(¢, X) Pt G3(¢, X) ¢

simplest model

Cubic Galileon: £ b= — kOX — X ¢
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General KGB: £¢ = K(¢, X) Pt G3(¢, X) (b

simplest model

Cubic Galileon: £ b= — kOX — X ¢

promote coupling to
function of field

Lo=—k(d)X +q(¢)X* - X

PASCOS 2026




General KGB: £¢ = K(¢, X) e G3(¢, X)

simplest model

Cubic Galileon: £ b= _kOX — X

Recover the
¢ Cubic Galileon:

k(o) = ko
? a(¢) =0

promote coupling to
function of field

Asymptotically Cubic Galileons:
0< ¢’ini <1

k(p 50)—ky q(¢6—0)—0

Ls=—k(¢)X + q(¢)X* — XO¢

K. Naidoo, et. al. 2606.20794
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1. Late-time phantom crossing (z < 1)
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2. Positive ISW signature Renk et al. 2017
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3. Healthy screening in voids spherical mass

perturbation

F, 1 2
2t o0 [T+ oy — =B
o zcx [\/1 X 1] x = B(a)
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3. Healthy screening in voids spherical mass

perturbation

Fj [ ] a2 A3 /
2 — ¢ [/i- -1 x=B() O,
Fnl|, . X Vi1 (Ao + A2)°
0, <0
in voids 5m
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Ly = —k($)X + q(¢)X* — XO¢

1. Late-time phantom crossing (z < 1)
2. Positive ISW signature Z(a) =1 — fi(a) — ¢((a) >0

3. Healthy screening in voids 61 <1
m

¢o>0: k,g>0, ky<0, ¢4<0




Ly = —k($)X + q(¢)X* — XO¢

$é>0: k,q>0, ks<0, g3<0

k(g) = % (¢) = %

rolling conditions

. . Qys(z
{k(), qo, ¢ini7 f(,lbnl fol2) = Qqs(z)qflf S%A(z)
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Ly = —k($)X + q(¢)X* — XO¢
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Ly = —k($)X + q(¢)X* — XO¢

Sfi [ Phantomonly | | ISW only | Phantom NnISW [ Phantom N Voids N ISW
Qbini — 0_ ]_ satisfies: .~ Voids only . Phantom nVoids [ Voids N ISW ~  solver failure
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Ly=—k(¢)X +q(¢)X* — XO¢
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Ly = —k($)X + q(¢)X* — XO¢
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k-only model:

k() = 2 g(¢)=0

Vé

k-g model:

k(¢) = Ko 4(9) =%0
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* Rolling Galileons: a minimal rolling extension of the cubic Galileon
Lo = —k($)X +q(¢)X? — X0

* Imposed three phenomenological conditions
1. Late-time phantom crossing
2. Positive ISW Signature
3. Healthy Screening in Voids

¢6>0:  kg>0, ky<0, g4<0
* Found that data resides in viable region
kO q0 2
k(p) = —~ = = Ax? =—11.7
(¢) 73 a(9) =5 X
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Reinforcements

“Rolling Galileons”
by ChatGPT
Institute of Cosmology and Gravitation - UoP PASCOS 2026 23/06/26



Ly = —k($)X + q(¢)X* — XO¢

Ly, =—X —goXUp

\

L, =—-X—g(p)X0p + hoX? 9(p) = q19
L,=—-X—g1pXOp + h1 X?

(p —> (p ( ¢) such that we normalise the braiding term

q0=h1k(2)
Lo=—T0 x _ x04+ L x2
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L, = —A(p)X — B(p)XOp + C(p)x%,  (11) E A‘P2 A

—~— . ¢
where A, B, and C are arbitrary functions of ¢. Under a k — = — 3 — — k .
general field redefinition BQXS B2f3 (§0¢)2/3 .82/3
@ = (0), (12)
one has 5 g§¢
A 2
s (13) = (Cwh +2Bepes) — 5 (Buvh +3B0}000)
Op — pg¢ — 2044 X. (14) 9
= (C - —B(p) (pé = Dgo:;. (25)
Substituting (13)-(14) into (11), the Lagrangian retains 3
the same operator form, The inhomogeneous terms cancel and D transforms
pe 5 = homogeneously as ¢2.
Ly =—-A(¢)X — B(¢p)XOgp + C(¢)X . (15) We may therefore form an invariant by dividing through

by an object with the same scaling. Since
with the transformed coefficient functions

_ _ §4/3 — B4/3(P;15) (26)
A(¢) = A(‘P(¢))‘P§s, B(¢)=B (‘P(¢))‘P3sa (16) a natural choice is

~ _ 4 2 ~ _2pn

C(¢) = C(v(9))py + 2B(2(8)) 5P os- (17) () = C(¢)§(¢;i¢(¢) — 4(0(9)). @7)
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W. Wolf, et. Al. 2026
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Ly=X-V(¢)—XOg
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1

X = —-g"8,40,¢

2
Kinetic Gravity Braiding
1
£=§R—A+£¢, Ly =K(¢,X)— G3(¢, X))
Shift Symmetric Broken Shift Symmetry
Ly, =K(X)—Gs3(X)O
¢ ) ) (0e with a Potential
requires non-standard e.g.
kinetic structure Le=X-V(¢)—XOgp
e.g.
X o
Ly=——=—X0O¢ adverse gravitational
v1-2X effects
ECUbIC)falﬂ;((g Rolling Galileons
o =X—Xo this talk!
eternally phantom
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