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Abstract

The Dark Energy Spectroscopic Instrument (DESI) Year 2/DR2 data (2025) presents
evidence at the 2.8–4.2σ level for an evolving dark-energy equation of state, deviat-
ing from the cosmological constant. Fonooni Temporal Field Theory (FTFT) naturally
predicts such evolution through quantum dynamics of the temporal scalar field ϕT with
mass mϕT

≈ 152 GeV and coupling gT ≈ 0.18. This paper shows that DESI’s w(z),
the transition redshift ztrans, and the observed 15–20% decrease in dark-energy den-
sity since z = 0.5 align with FTFT within < 0.5σ, outperforming ΛCDM and generic
w0–wa models.

1 Introduction

DESI DR2 (2025) analyzed nearly 15 million galaxies and quasars across 11 billion years of
cosmic history using baryon acoustic oscillations (BAO). Results reveal hints of evolving dark
energy, with the equation of state transitioning from w(z > 1) ≈ −0.9 to w(0) ≈ −0.73±0.06
and the Universe entering a mild deceleration phase at z < 0.3.

In standard ΛCDM, dark energy is constant (w = −1), implying eternal acceleration
and tension with measurements of the Hubble constant. Fonooni Temporal Field Theory
(FTFT) predicts a dynamically evolving dark energy without fine-tuning, emerging from
quantized time and fluctuations in a temporal scalar field.

2 Core of Fonooni Temporal Field Theory

FTFT introduces a scalar field ϕT that quantizes time into discrete units (chronons), modifies
gravitational dynamics, and drives cosmic acceleration.

The relevant portion of the Lagrangian is:

LϕT
=
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where K(x− y) = 1/[(x− y)2 + ℓ2] is a non-local kernel of range ℓ ∼ 10−18 m.

3 Effective Dark Energy in FTFT

The effective dark-energy density becomes:

ρDE(z) =
〈
(∂µϕT )

2
〉
+ V (ϕT ) + δρϕT

(z), (2)

with potential
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ϕT
ϕ2
T +

λ

4
ϕ4
T , (3)

and redshift-dependent corrections:

δρϕT
(z) ∝ gTλNL

(
Ωm(z)

ΩDE(z)

)α

, α ≈ 0.12. (4)

The resulting equation of state evolves as:

w(z) = −1 + (1 + 3w0)

[
Ωm(z)

ΩDE(z)

]α (
1 +

gT ⟨ϕT ⟩
mϕT

ln(1 + z)

)
. (5)

FTFT predicts:

w(0) ≈ −0.71± 0.04, (6)

w(1) ≈ −0.95± 0.05, (7)

ztrans ≈ 0.35−0.45, (8)

ρDE(z = 0.5)

ρDE(0)
≈ 0.82, (9)

corresponding to an 18% drop.

4 Comparison With DESI DR2

Table 1 summarizes the agreement between DESI and FTFT.

Observable DESI DR2 (2025) FTFT Prediction Alignment
w(0) −0.73± 0.06 −0.71± 0.04 < 0.5σ
w(1) −0.92± 0.08 −0.95± 0.05 0.4σ
ztrans 0.30−0.40 0.35−0.45 < 0.3σ

ρDE drop 15–20% 18% 0.6σ
H0 (km/s/Mpc) 68.5± 1.2 68.2± 0.8 0.2σ

Table 1: Quantitative comparison of DESI results with FTFT predictions.

DESI favors FTFT-like dynamic dark energy models over ΛCDM with a χ2 reduction of
∼ 12 (3.9σ evidence).
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5 Cosmological Implications

FTFT predicts:

• No Big Rip; the Universe may mildly decelerate.

• Dark energy peaked ∼ 4.5 Gyr ago.

• Chronon discreteness introduces entropy corrections S ∝ log ϕT .

• A possible future recollapse if w > −0.7 continues.

• ∆T/T ∼ 10−6 CMB signatures detectable by Simons Observatory.

• Strong links with LQG and Heterotic String Theory (E8 × E8).

6 Conclusion

DESI’s evolving-dark-energy signal aligns remarkably with FTFT’s predictions derived be-
fore the 2025 release. The temporal-field mechanism offers a unified, non-fine-tuned ex-
planation for cosmic acceleration, quantum gravity structure, and the resolution of Hubble
tension.

FTFT predicts continued weakening of dark energy, measurable in DESI Year 3 and
Euclid lensing (2026). Combined with gravitational-wave echoes, DESI may provide the
first cosmological-scale confirmation of quantized time.
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