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Figure: w0 and wa constraints from [Garcia-Quintero et al., 2025]
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The model [Khoury et al., 2025]

L= (06 +16DY — V(6) ~ my(6)i 1)
my(¢) = moA(¢) - (2)
The scalar field potential is
V() = A* 1+v—\/1—§sin2<;f>] : (3)
= N — &sin L
A(¢)_1—1—2m0 1—¢s 2<2f> (4)
_ Amymg
6 B (mu + md)2 (5)

The scale is given in terms of the pion mass m and decay constant f, and set to the DE
(meV) scale:
A* = m2f2meV* (B



Effective potential of the model
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dV  dInA(¢)
/1 2aH I 2 (2YV ST 7
¢" +2aH¢ 3<d¢+ 1 PDM(¢))7 (7)
Due to DM'’s coupling to ¢, the DM density conservation equation is modified to
din A
ppm + 3aHppy = W&PDM : (8)

do

The Friedmann equation is

3H>M3; = ppu(9) + pg + PB + Prad » 9)
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The corresponding effective DE equation of state is

Weff = A(¢|;/¢ 0 5
1+ [A(%) - 1} s

12_n.2 . .
where wy = 3;2%2‘\;% is the standard scalar equation of state parameter.

The DESI results suggest that weg < —1 in the past, but grew to a value weg > —1 at
present. This can be achieved with (10) provided that

A(9)
A(¢o)

at early times. This corresponds physically to a DM mass that increases with time.

<1

(11)
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Figure: Comparison of fits
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Figure: ¢ evolution for different f
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Figure: ¢ evolution for different ,‘;—g
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