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Phantom Crossing?
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DESI DR2 results for CMB+BAO+DESY5
DESI Collaboration, PRD (2025), arXiv:2503.14738.
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* Preference for CPL-parametrized
dynamical dark energy

wepr (@) = wy + (1 —a)w,
e Worsens the HO tension

 Phantom (w = -1) crossing —>
theoretically non-trivial

* Could be an indication of null
energy condition violation in DE

Poe + Ppe = Ppg (1 + wpg) > 0



EDE (Poulin+ 2018) =

EDE (Poulin+ 2024) -

EDE freq (Herold+ 2022) =

EDE (Hill+ 2020) +

EDE freq (Herold+ 2022) -

Cold NEDE (Cruz+ 2023) -

Cold NEDE (Cruz+ 2023) -

Cold NEDE freq (Cruz+ 2023) -

Cold NEDE freq (Cruz+ 2023) =

Hot NEDE (Garny+ 2024) -

Hot NEDE (Garny+ 2024) -

Majoron (Escudero & Witte 2021) -

Non-thermal DM+phantom DE (da Costa+ 2023) =
Wess Zumino DR (Schoneberg & Abellan 2022) -
Vacuum Metamorphosis (Di Valentino+ 2020) =
Emergenj

LsCDM+string miee o :
wXCDM (Gomez-Valent+ 2024) —
IDE (Giare+ 2024) -
IDE (Zhai+2023) -
IDE (Pan+2020) =
Generalized Cubic Galileon (Frusciante+ 2020) -
String Inspired Chern-Simons (Gomez-Valent+ 2023) -
Ultralight DM-DE interaction (Aboubrahim & Nath 2024) -
DM-photons Interaction (Becker+ 2021) =
Decaying DM (Simon+ 2024) -
DM-DE Interaction (Teixeira+ 2024) -
KBC void galaxy counts (Haslbauer+ 2020) -
PMF (Jedamzik+ 2025) =
Higgs Inflation (Rodriguez+ 2023) =
Electron mass + Omegak (Schoneberg & Vacher 2024) -
Electron mass (Schoneberg & Vacher 2024) -
Modified Recombination (Lynch+ 2024) -+
Modified Recombination MODREC (Lynch+ 2024) =
LMT (Alestas+ 2021) -
LwMT (Alestas+ 2021) -
AVERA-625k (Pataki+ 2025) -
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Ny = Ny sgn(zy — z)

Promising for
addressing the HO
tension.

Can a negative
density phase also
better explain the
recent DESI BAO

observations?

The CosmoVerse Network, Di Valentino, Levi Said et al., Phys. Dark Univ. (2025), arXiv:2504.01669.

FIG. 3: Summary of models proposed to solve the H; tension in this White Paper following the order of the differ-

ent sections.



Gokcen, Akarsu, Di Valentino, Phys. Dark Univ. (2026), arXiv:2602.21169.
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 Toy model to compare different mechanisms of
phantom behavior. Not the best way to implement

sign-switch.

» Negative DE phase derives w, —
(towards the CC limits) !!

landw, — 0
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Ph-ASCDM 0.5
Akarsu, Perivolaropoulos, Tsikoundoura, Yukselci, Zhuk, arXiv:2502.14667. EO
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[in prep.] Akarsu, Di Valentino, Gok¢en, Smith, van de Bruck, Zhuk, (2026).
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B L.CDM
CPL
P AdS-to-dS

e Planck 2018 + DESI DR2 +
PantheonPlus

e For fixed v = 1000 (rapid
transition limit)

Ph-A;CDM CPL LCDM
Hp 68.80+0.34 67.5140.60 68.114+0.28

Qmo 0.299700043 | 0.309640.0057 | 0.3021 £0.0036
Ss 0.822340.0091 | 0.8201+0.0088 | 0.8083 +0.0077

2 2
Xmin — xrnin,CPL

-

2 2
Xmin Xmin,LCDM

—4.11
—7.35

0
—3.25

3.25

I
0.29 030 031

gz”l

0.32

(.50 0.82 (.84

05'8

Ph-LsCDM fits significantly better than
reference models

and

H, tension is reduced to 5.4¢ (from 6.30
for LCDM) compared to the consensus

report value of 73.50 = (0.81km/s/Mpc.



