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¢ Press Release on March 2025

U.S. Department of Energy Office of Science
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New DESI Results Strengthen Hints That
Dark Energy May Evolve
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Is dark energy destined to dominate the
iiverse and lead to the ‘big crunch’?

lew universes may emerge in due course, says scientist at
)ark Energy Spectroscopic Instrument in Arizona

Dark energy: mysterious cosmic force appears to be
weakening, say scientists

El proyecto DESI estéa creando el mapa 3-D del universo mas detallado que existe // Colaboracién DESI y KPNO

ara

Revolucion cosmologica

1 1 ~“§ ,,\ . S e NN . k
NueVOS datOS lndlcan que la CIENCIA | MEDI AMBIENT ~ ASTRONOMIA L ’ ' d R B T
energia oscura que expande el — a ene?gla oscura podria e.Sta'r
| | universo se esta frenando _ Astronomia evolucionando y eso cambiaria la
S e e T T e Troballa inédita: I'energia fosca de fisica tal y como la conocemos
| : : : 3 .. l,UniveI'S POdria CanViaI' amb el Los datos recogidos por DESI parecen sugerir que la energia oscura
- . . temps esta debilitdndose con el tiempo
- Ty

Cosmologists intrigued by signs
the universe might stop
expanding

The “dark energy” field that has fueled the expansion has been weakening
over the past 4 billion to 5 billion years, new data shows.

5 [ SI, el cartéraf dela energia oscura, apunta a que
esta cambia con el tiempo

Por Newsroom Infobae

Dark energy seems to be changing, rattling our view of universe / Photo: © ESA/Euclid/Euclid Consortium/NASA/AFP

DARK ENERGY SEEMS TO BE CHANGING, pemn % A R 0o
RATTLING OUR VIEW OF UNIVERSE

~ Mar, 2025 11:16 p.m. ESP f © X in d N Guardar

PUBLICIDAD

| Madrid, 19 mar (EFE).- La colaboracién internacional DESI ha publicado un nuevo

analisis de sus tres primeros afios de datos, con cerca de 15 millones de galaxias 'y

Al1acarace v nhearnva inAirine Aea Artie |la anarAia Acrtlira Alie ca nanceaha Arie ara 111
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U.S. Department of Energy Office of Science

Largest 3D map of the galaxy to date

14,869 M

Tracer Number \g;(r:;)e
BGS 1,118 M 3,8
LRG 4,467 M 22,3
ELG 6,534 M 14,1
QSO 1,461 M 2,7
Ly-a 1,289 M —

Seminar IIHE Brussels - H. Gil-Marin



} fﬁéﬁ{ﬁﬁiﬁ?"'c The Dark Energy Spectroscopic Instrument

Dark Energy Spe roSeopicinstrument (DESIH)
Located at the Mayal 4'm - Cortector lenses, 3.2° F \ : 5006 e t" sii
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Telescope @ Kitt Peak (AZ) S e i P \ sl
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Courtesy of'D. Schlegel
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Located at the Mayal 4-m
Telescope @ Kitt Peak (AZ)

5000 fibers in robotic actuators
|0 fiber cable bundles
* 3.2 deg.field of view optics

* 10 spectrographs

Readout
& Control

r » .
— b~ /
4=/
P /
'

——e

The Dark Energy Spectroscopic Instrument

.'Da.rk Energy Spe ctrosci ...,. trdmgnt (DESIH)

'Corrécfor lenses, 3.2° FO TN I LA
. robotic pos

with 6 lenses’ ‘ |

10 spectrographs
| X3 channels °

"5000 ﬁi)ers

3.8-m . primary

ﬁ‘.
S
W e

N

N

o
{
A
1

\.)*

| Courtesy of.'D. Schlegel



Instrument

IC

The Dark Energy Spectroscop
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B ol Nsovewr — The Dark Energy Spectroscopic Instrument

U.S. Department of Energy Office of Science
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L al nsovent 1he Dark Energy Spectroscoplc Instrument
U.S. Department of Energy Office of Science
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aswomewt 1 e Dark Energy Spectroscopic Instrument

U.S. Department of Energy Office of Science
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DARK ENERGY

wromenr 1 he Dark Energy Spectroscopic Instrument

Main/DARK : 27444%929 completed tiles up to 20220611 (=28%, weighted=29%)

DESI DR1 Footprint
(April 2024, DR1)

Dec. [deq]

FracCov Area Fraction ExpfagfFraction
> 0.00 9721 0.65 0.66
> 0.25 6143 0.41 0.43

[on of final coverage

-60° =>0.75 1985 13 0.14
Stats for the 20220611 night: =1.00 0.10 0.11
Moon illumination: 0.94 _75°
1 DARK tiles completed R A [deg]

Seminar IIHE Brussels - H. Gil-Marin 5



DARK ENERGY

wromenr 1 he Dark Energy Spectroscopic Instrument

Main/DARK : 68234%0929 completed tiles up to 20240616 (=69%, weighted=70%)

DESI DR2 Footprint
(March 2025, DR2)

30°
15°
o
E
U
@
(-
-15°
-300 | | 1 1 - -
0.0 0.1°82 0.3 0.4 0.5 0.6 0.7 0.8 0.9/1,0 FracCov  Area Fraction Expfast raction
_45° Frastion of final coverage >0.25 12221 0.82 0.82
-60° > 0.75 8546 57 0.59
Stats for the 20240616 night: =1.00 0.51 0.53
Moon illumination: 0.78 -75°
7 DARK tiles completed RA. [deg]
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wromenr 1 he Dark Energy Spectroscopic Instrument

U.S. Department of Energy Office of Science
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Main/DARK : 9932/715({160 completed tiles up to 20260126 (=98%, weighted=98%)
Status 1 month ago

60° &
= e (26rd Jan 2026)

45°

30°
g
o
S
= 0°
U
@
o
o b
-30°
0.0 0.1°82 0.3 0.4 0.5 0.6 0.7 0.8 0.9/1.0 T L T NP N
45° Frastion of final coverage >0.25 15137 0.99 0.99
_600 > () ”‘.\ QO N Q 4)'
Stats for the 20260126 night: =1.00 6 0.96
Moon illumination: 0.64 -75°
10 DARK tiles completed RA. [deg]
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M o eroscere The Dark Energy Spectroscopic Instrument
U.S. Department of Energy Office of Science DESI 1b I 2026 B 2028

Main/DARK1B : 1198/2903 completed tiles up to 20260125 (=41%, weighted=46%)

= Status 1 month ago
(26rd Jan 2026)

30°
15°
g ;
S o° 270° 240° 210° 1909’/ :
U = :
Q -
()
: by
aul 0.3 0.4 0.5 0‘6 0.7 0.8 0.9 FracCov Area Fraction Expfagfraction
N ' ' ’ ’ ' > 0.00 6343 0.44 0.48
.45° on of final coverage >0.25 6343 0.44 0.48
-60° LA 5840 ). 40 ) 44
Stats for the 20260125 night: =1.00 0.40 0.44
Moon illumination: 0.51 -75°

8 DARKI1B tiles completed
, R.A. [deg]
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2l sl swovenr  1he Dark Energy Spectroscopic Instrument
" Status on 26th Feb 2026 DESI DR1 (1 year)

Already 98% completion!
Observations from 14/05/2021 to 12/06/2022

4
L‘/
\ R
\ R

100 v - _
--- adjusted % of time elapsed « & (Results released on April 2024. Data released Feb 2025)
—— % dark done & P r o
% bright done 3 ?, .= g
801 —— o overall done § § § g:;:
-~ | |
; , g : DESI DR2 (3 years)
Q. | | .
g " - Observations from 14/05/2021 to 14/05/2024
. | | i e (Results released Feb 2025)
o I I _El e
8 : | =
§ 40 .* : . E
g e | | | l
X | dj. ti | d: 93.67%
20 - : T S overall: 98.00% DESI DR3 (5 yearS)
: dark: 97.74%
| bright: 100.00%
| implied margin: 4.62% l
0 ' | ll | 1 1 |
0 250 500 750 1000 1250 1500 1750
nights since 2021-05-14 DESI_-I b DR5 (~7 5 yearS)
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i allswonves - The Dark Energy Spectroscopic Instrument

U.S. Department of Energy Office of Science

DESI| DR2 samples

S LA A, Volume
I s g S 15 8 s Tracer Number 3
Ry ' -.’ o ; .-':'. - . (Gpc )

BGS 1,118 M 3,8

LRG 4,467 M 22,3

BGS

— LRG ELG | 6,534 M 14,1

X054
= 1077 — G

QSO QSO | 1,461 M 2,7

i1 ly-a | 1,289 M —

0.1 0.2 0.5 1.0 2.0 3.5
redshift z

Total 14,869 M ~ 42

Seminar IIHE Brussels - H. Gil-Marin 7
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| NsROMENT DESI DR1 and DR2 Key Papers

U.S. Department of Energy Office of Science

https.//data.desi.lbl.gov/doc/papers

oo DESI 2024 I: First year data release
DR1 Sample definitions:

(Nov. 2024, Winter 2025) DESI 2024 |I: Sample definitions and 2-point clustering statistics

DESI 2024 Il BAO from Galaxies and Quasars

DR1 BAO analysis: DESI 2024 IV: BAO from the Lyman-Forest

(April. 2024) DESI 2024 VI. Cosmological constraints from BAO measurements

DESI 2024 V: Full Shape measurements from Galaxies and Quasars

DR1 Full-Shape Analysis:

(Nov. 2024) DESI 2024 VII: Cosmological constraints from Full Shape measurements

Seminar IIHE Brussels - H. Gil-Marin
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| NsTROMENT DESI DR1 and DR2 Key Papers

U.S. Department of Energy Office of Science

https.//data.desi.lbl.gov/doc/papers

oo DESI 2024 I: First year data release
DR1 Sample definitions:

(Nov. 2024, Winter 2025) DESI 2024 |I: Sample definitions and 2-point clustering statistics
This talk

DESI DR2 Results |: Baryon Acoustic Oscillations from the Lyman

. Alpha Forest

DR2 BAO analysis: "

(March. 2025) DESI DR2 ReSt_JIts 1k I\/Ieasyrements of Baryon Acoustic Oscillations
and Cosmological Constraints

--------1

_ DESI 2024 V: Full Shape measurements from Galaxies and Quasars
DR1 Full-Shape Analysis:

(Nov. 2024) DESI 2024 VII: Cosmological constraints from Full Shape measurements

Seminar IIHE Brussels - H. Gil-Marin
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ol 8 NsTRUmENT DESI DR1 and DR2 Key Papers

U.S. Department of Energy Office of Science

https.//data.desi.lbl.gov/doc/papers

oo DESI 2024 I: First year data release
DR1 Sample definitions:

(Nov. 2024, Winter 2025) DESI 2024 |I: Sample definitions and 2-point clustering statistics
This talk

DESI DR2 Results |: Baryon Acoustic Oscillations from the Lyman

. Alpha Forest

DR2 BAO analysis: "

(March. 2025) DESI DR2 ReSl_JIts 1k I\/Ieasyrements of Baryon Acoustic Oscillations
and Cosmological Constraints

--------1

_ DESI 2024 V: Full Shape measurements from Galaxies and Quasars
DR1 Full-Shape Analysis:

(Nov. 2024) DESI 2024 VII: Cosmological constraints from Full Shape measurements

k» ... end of 2026 DR2 Full-Shape Analysis

Seminar IIHE Brussels - H. Gil-Marin
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L NSTRUMENT. The BAO as a standard ruler

U.S. Department of Energy Office of Science

Distances in cosmology are hard. We need calibrators!
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U.S. Department of Energy Office of Science

Credit CAASTRO

The BAO as a standard ruler

BAO

—_

power spectrum
©
(6)]

Fourier-space

1.05

(h=2 Mpc?)

position-space

||||||||||||||||||
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(8 || SPECTROSCOPIC The BAO as a standard ruler
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i
.S. Department of Energy Office of Science

The arbitrary choice of reference cosmology distorts all the measured
angular and radial scales.

Ar Angular diameter distance

Radial distance @

o
??r“,)
o

The distortion is different in the line-of-sight direction and in the transverse direction.

V

Introduces an anisotropy if the reference or fiducial cosmology differs from the
actual cosmology: Alcock-Paczynski effect

Seminar IIHE Brussels - H. Gil-Marin
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(8 || SPECTROSCOPIC The BAO as a standard ruler
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i
.S. Department of Energy Office of Science

The arbitrary choice of reference cosmology distorts all the measured
angular and radial scales.

Angular diameter distance

Radial distance

In particular, it’s true for the BAO scale: the sound horizon scale at drag

epoch: r; &~

Seminar IIHE Brussels - H. Gil-Marin
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[ ¥ SPECTROSCOPIC

L e The BAO as a standard ruler
S. Deponrtr:\geNnIt ofJEnergy Office of Science

The arbitrary choice of reference cosmology distorts all the measured
angular and radial scales.

Angular diameter distance

Radial distance

Dy /v, D,,/r,

For aficionados —» C{“ — [DH/Fd]/[DH/Fd]ﬁd o, = [DM/I’d]/[DM/Vd]ﬁd

dilati t
(dilation parameters) Seminar IIHE Brussels - H. Gil-Marin




; DARK ENERGY
(% || SPECTROSCOPIC The BAO as a standard ruler
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U.S. Department of Energy Office of Science

The along and across LOS BAO distortions can be reparametrized in

/.\
W\
\\\\ 5

" \\\\\ oy
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K P 4
\ N 4

(z2[Dy ()1, )*Dy(2) /1 } 1P = D (2)/ 7, D, /(2)/Dy(2)

~~ Warp of scales

|sotropic re-scaling $ ) .
(fully degenerate with rg) AICOCK Paczynski efiect
g(fully independent of rg)

a”/al — O{AP

Seminar IIHE Brussels - H. Gil-Marin \ Alcock-Paczynski
parameter

For aficionados —» [05||a2] 173 aiso
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U.S. Department of Energy Office of Science

Exploiting BAO-only at different redshifts...

Uncallibrated BAO (r; unknown)

Dy(z))/D\(2,) = él) Dy(21)/Dg(zy)

Expansion history = E(z) — 9. Q,,inLCDM 5 4-

HO
H, in (distance) units of r;, —  Hyr,

Callibrated BAO (r; known) 0.2 -

If r,; is given by external datasets — H, & r;

0.6 -

@ || srecrroscoric The BAO as a standard ruler

(old DR1 data)

BGS
LRG1+LRG2
LRG+ELG
ELG

QSO

Ly-«

ACDM

() 100 120
Hyrq [100 kms™']
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The DESI BAO DR2 results
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NSTRUMENT The DESI BAO DR2 results

U.S. Department of Energy Office of Science
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U.S. Department of Energy Office of Science
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s%6o(s) [h~*Mpc?|

(s) [h*Mpc’]

5252
|

.S. Department of Energy Office of Science

‘eventually not'used

60

s [h"*Mpc]

z =0.295

40

20

—20
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—50

—75

100

The DESI BAO DR2 results
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(s) [h*Mpc’]

5252
|

U.S. Department of Energy Office of Science
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‘eventually not'used

60 80 100 120
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The DESI BAO DR2 results
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s%6o(s) [h~*Mpc?|

s*€a(s) [h*Mpc”]

40

20

U.S. Department of Energy Office of Science

- BGS

‘eventually not'used

60 80 100 120 140
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The DESI BAO DR2 results
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NSTRUMENT The DESI BAO DR2 results

U.S. Department of Energy Office of Science
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2l sl Ve < The DESI BAO DR2 results vs. DR1

Isotropic BAO Distance i BAO Distance Ratio / BY
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Isotropic BAO Distance

The DESI BAO DR2 results vs. DR

BAO Distance Ratio

DESI DR2 .
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=== Planckl8 ACDM with 1o
- DESI DR2 best-fit ACDM
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LRG2 bin z=0.71

The DESI BAO DR2 results vs. DR
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LRG2 bin z=0.71

Better agreement with previous SDSS

eBOSS LRG
=== DESI DR1 LRG2
B DESI DR2 LRG2

Isotropic BAO Distance
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DESI DR2 .
DESI DR1 -

The DESI BAO DR2 results vs. DR

BAO Distance Ratio
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— DESI DR2 best-fit ACDM ]
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Al 8 o . CDM model

 DESI data alone
BGS Q = 0.2975 = 0.0086
LRG
B hr, = (101.54 + 0.73) Mpc
LRG3+ELG1
1G9 Primordial abundances
0.4 1 5
i » DESI data + BBN prior €2,/
Q = 0.2977 = 0.0086
0.3- h = 0.6851 = 0.0058 angular BAO on CMB
| (independent of any CMB data) /
oac S| « DESIdata + BBN prior Q4%+ 0.
90 100 110 Qm = 0.2967 = 0.0045
Hyrq [100 km s™1] h = 0.6845 = 0.0047
(more precise than CMB alone)
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Planck (TT, TE, EE) + ACT (high £ & lensing recon)

U.S. Department of Energy Office of Science

e |s DESI compatible with Planck CMB within LCDM?
2.30 discrepancy between BAO and CMB in LCDM

0.34
. ---- DESI DR1 BAO
SR, BN DESI DR2 BAO
0.9 NN CMB o 2.00 if CMB lensing excluded
© 1.90 in DR1
Cja().SO-
o Reason why more-flexible than LCDM are
s preferred (come to this in few slides)
We conclude that CMB and DESI BAO can be
0.26- combined within LCDM.

08 100 102 104 106 Q =03027 +0.0036
Hyrq [100 km s™1] " | o
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U.S. DNe:mnrt:eNnt of Energy Office of Science Planck (TT, TE, EE) + ACT (high £ & lensing recon)
* |s DESI+BBN) compatible with Planck CMB within LCDM?
0.34 ' I
o DESLLBEN - | 2.30 discrepancy between BAO and CMB in LCDM
DESI+BBN+46,
o 2.00 if CMB lensing excluded
0.32 -
o 1.90 in DR1
=
& :
0.30 - o Reason why more-flexible than LCDM are
preferred (come to this in few slides)
0.28- We conclude that CMB and DESI BAO can be
combined within LCDM.

66 67 68 69 70 Q = 0.3027 + 0.0036
Hy [km s~ Mpc™] "
h=0.6817 =+ 0.0028
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* |s DESI compatible with (un)callibrated SNe data in LCDM?

Callibrated

76
74
........................................ SHOES
4.50 tension
iIndependent
of CMB

BN DESI (- < 1.1)+BBN
DESI (2 > 1.1)+BBN
661 BN DESILBBN

0.3 0.4 0.5
O

Uncallibrated

- DESI DR1 BAO

— DESI DR2 BAO
CMB

—— Pantheon+

/\ —— Union3

-
-
|
1
1
1

Ot
-
1

N
-

=

2

< DESYSIMild discrepancy in Q.
-

% 30 1 between DESI and,

= 7N

> :’4 "\ © 1.70 Pantheon+
S: 20 - ! \

© ?2.10 Union3

—_
-
1

~

© 2906 DES Y5

0.25 0.30 0.35 0.40 0.45
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L e LCDM model

* |s DESI compatible with (un)callibrated SNe data in LCDM?

Callibrated

76
74
........................................ SHOES
4.50 tension
iIndependent
of CMB

BN DESI (- < 1.1)+BBN
DESI (2 > 1.1)+BBN
661 BN DESILBBN

0.3 0.4 0.5
O

Uncallibrated

- DESI DR1 BAO

— DESI DR2 BAO
CMB

—— Pantheon+

/\ —— Union3

-
-
|
1
1
1

Ot
-
1

N
-

I
Z
T DESY5|p i1 A :
S Mild discrepancy in €2
% 30 - between DESI and,
& 7N
"é :'4 \ © 1.70 Pantheon+
O—q 20_ "' \
! © 2.16 Union3

—_
-
1

~

© 2906 DES Y5

0.25 0.30 0.35 0.40 0.45
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Al B e L CDM model

* |s DESI compatible with (un)callibrated SNe data in LCDM?

' November 2025

2511.07517

New DES “Dovekle re-analysis

o Original DES Y5 SNe calibration had a
slight redshift-dependent bias.

o In Popovic et al DA White Dwarfs are
employed as absolute color standards.

o The team corrected a systematic error
that was being misinterpreted as a
cosmological signal.

0 AQ = —0.022

Seminar IIHE Brussels -

Probability density

Uncallibrated

60 - ---- DESI DR1 BAO

—— DESI DR2 BAO

CMB
o0 —— Pantheon+
/\ —— Union3
40 - —— DESY5|p it A -
Mild discrepancy in €2
o ©
30 - ~ S between DESI and,
:'4 \ © 1.70 Pantheon+
20- ;
," ‘ © 2.16 Union3
10 - N
© 2906 DES Y5
0
0.25 0.30 () 35 0.40 0.45
(y
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* |s DESI compatible with (un)callibrated SNe data in LCDM?

' November 2025

NNy 2511.07517

o s S i VSRS B L P e
R P
2%

New DES “Dovekie" re-analysis

o Original DES Y5 SNe calibration had a
slight redshift-dependent bias.

o In Popovic et al DA White Dwarfs are
employed as absolute color standards.

o The team corrected a systematic error
that was being misinterpreted as a
cosmological signal.

o AQ = —0.022

Probability density

-
-
1

Ot
-
1

N
-

o
-
1

DO
-
1

—_
-
1

. CDM model

Uncallibrated

-=-=- DESI DR1 BAO
—— DESI DR2 BAO

CMB

—— Pantheon-+

/\ —— Union3

— DESY5

Mild discrepancy in €2
between DESI and,

O 1.70 Pantheon+

© 2.10 Union3
0 2 905DES Y5
i | O 20 DES Y5 Dovek.
0.25 0.30 0.35 0.40 0.45
(O
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LCDM: Dark Energy is a cosmological constant. w = P/(c*p) = — 1

wCDM: Dark Energy is something with a fixed equation of state w < — 1/3

wow,CDM: Dark Energy is something with a time-evolving equation of state w(z)

w(a) =wy+w, (1 —a)

N

Present day value Time-dependence variable
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LCDM is here
0 M S DESI alone is consistent with LCDM.

: B+ Pantheon--
e DESI + external data prefers wyw_ CDM at,

iy | 3.10 DESI + (full) CMB

S 2.80 DESI + (full) CMB + Pantheon+

\ 4.20 DESI + (full) CMB + DES Y5

- —i.o 0.8 —06 —04 —0.2 - 0'0\
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élNSTRUMENT W()WaCDM model

LCDM is here
D s DR DESI alone is consistent with LCDM.
: B+ Pantheon-+
e DESI + external data prefers wyw CDM at,
iy “ 3.10 DESI + (full) CMB
S 2.80 DESI + (full) CMB + Pantheon+
\ 4.26 DESH+{full) CMB+ DES Y5
L , RN 3.20 DESI + (full) CMB + DES Y5
10 08 06 04 02 00
W w. Dovekie recalibration
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DESI + CMB type

0 """"""""" BN DESLCMB (no lowt TT) DESI + CMB selection prefers wyw, CDM at
i DESI+CMB (no CMB lensing)
§ — DESI+CMB 3.10 DESI + (full) CMB
-1 2.70 DESI + CMB (no-lensing)
S|
ol
gl . . . . .
—1.0 —0.8 —0.6 —0.4 —0.2 0.0
wo
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DESI + CMB type

i —— DESI+CMB DESI + CMB selection prefers wyw CDM at
1- i BN DESIHo.

g e 3.10 DESI + (full) CMB
(P — I\ oo ommmmmomoioiooooo

; 2.70 DESI + CMB (no-lensing)

T 1.70 DESI =
o DESI + 6 3 3
. . . . DESI + ), + v, 531 0

-12 -10 -08 -06 —-04 —-0.2 0.0 8 o
Wo 2.40 DESI + w), + w,,. + 0. Z
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wow,CDM model

DESI + other. Where is the wyw, CDM signal coming from?

B DESI+CMB+DESY5
- -~ DESI+CMB+DESY5 (z > 0.1)

i BN DESI+CMB-+DESY5
i DESI4+DESY3 (3 x 2pt)
|

_____

B DESI+DESY3 (3 x 2pt)+DESY5

— — I R R R

Sl
o

o

—0.5

Wo

Seminar IIHE Brussels -

0.0

H. Gil-Marin

» Removing z < 0.1 data
reduces significantly the
tension.

Using DESI+DES Y3
(3x2pt) results in just

2.20 \

Gravitational lensing from DES

9NS-0OU pue
(gD ou) z-mo| AluQ
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DESI + other. Where is the wyw, CDM signal coming from?

"f INSTRUMENT WoW, CDM model

| 1,635 SNe at z > 0.1—

BN DESI4+CMB+DESY)5

DES program,
homogeneous callibration

194 SNe at z < 0.1 —» Mix historical programes

BB DESI+CMB+DESY5
- == DESI+CMB+DESY5 (z > 0.1) : DESI+DESY3 (3 x 2pt)
| I DESI+DESY3 (3 x 2pt)+DESY5

Seminar IIHE Brussels -
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H. Gil-Marin

» Removing z < 0.1 data
reduces significantly the
tension.

Using DESI+DES Y3
(3x2pt) results in just

2.20 \

Gravitational lensing from DES
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Neutrinos in LCDM

0.4
B DESI+CMB
--- CMB
0.3 1
l’~\\\
— | N
= \ .~
) \ . DESI
N \\ ™~
\\ \ RS
\ \
0.1_ \\ \\
\
\ \
\ \
] s \\
ACDM *
0.0 ' =
94 96 98

104 0.28 0.30

Hyrq [100kms™]
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BN DESIH+CMB
-== CMB

0.36
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» DESI BAO alone can’t constrain any 2m,, (4

DESI
« Adding CMB data allows to break that . DESI+CMB
degeneracy. 1. -m- CMB
 Here we use CamSpec. Results mildly — x"—\‘,
depend on likelihood used (Plik, L-H) 53 /
because of effect on lensing power 0.2 ,/
* Close to the 0.06 eV bound from neutrino A K
oscillations. 0.1- a
D m, <0.064eV (95%) ACDM
» 2m >0 prior. Otherwise peak at 2m, <0 R 0.30 0.32 0.34 0.36
and 3¢ with the 0.06 eV bound (but decreases tension on £2 ). "

Seminar IIHE Brussels - H. Gil-Marin
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0.3 i i
| DESI+DESY5 :
| BEE DESI+CMB |
i BN DESI+CMB+DESY5 |

0.2 | |
e : l
s | |
S : :
Aol :
I I
I I
I I
[ [
I I
' \ :
0.0 =

—1.0 —0.5 0.0 0

wo Wq
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Neutrinos in wyw, CDM

0.3

> " m, [eV]

0.17

0.0

|
=
-

e DESI4+CMB
& DESI+CMB+DESY5

—0.9

DESI+DESY5

With the 2m,, > O prior

| « DESI+CMB Xm, < 0.163 eV (95%)

e DESI+ CMB + DES Y5
=m, < 0.129 eV (95%)

In these cases relaxing the 2m,, > 0
' makes the peak at 2m,, > 0 values

0.0

Seminar IIHE Brussels - H. Gil-Marin
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 DESI alone is consistent with a LCDM model

« DESI LCDM model is 2.36 discrepant with Planck CMB, and to 2.0o if lensing
IS excluded

» Allowing w, — w, to vary we find that DESI + full CMB is in 3.10 mild tension

with LCDM (w, = — 1, w, = 0). This is reduced to 2.4¢ if only {w, ., w}, 0}
are used (no late-time effects).

» For DESI+CMB+SNe we obtain: 2.80, 3.80, 4.20(3.20) for P+, U3, DES

Y5(Dovekie). This is significantly reduced if z < 0.1 data are excluded, but
ellipse does not shift.

e Xm, < 0.064 eV (95%) for DESI+CMB in LCDM peaking at 2m,, < 0 if prior
is not applied. 2m, < 0.163 eV (95%) in wyw,CDM

Seminar IIHE Brussels - H. Gil-Marin 24
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Thank you!
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Credit: Claire Lamman
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* |s DESI+BBN) compatible with Planck CMB within LCDM?

0.34 0.34 - B DESI+BBN
- ---- DESI DR1 BAO W DESI+BBN+4,
] N B DESI DR2 BAO ™ B DESI+CMB priors (wy, 6,)
039- ' \\\ - CMB B DESI+CMB priors (wp, Wee, 04)
: | 1
0.32 -
= 0.30 s
S G
0.30 -
0.28 1
0.28 -
0.20 -

08 100 102 104 106 '
Hyrq [100 km s™1]
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Isotropic BAO g, Parallel BAO o
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TABLE VI. Summary of the difference in the effective xiiap

Datasets Axiap Significance A(DIC) value (defined as twice the negative log posterior at the max-
imum posterior point) for the best-fit wow, CDM model rela-
DESI —-4.7 1.70 —0.8 tive to the best ACDM model with wg = —1, w, = 0, for fits
o o to different combinations of datasets as indicated. The third
DESI+(0., wb, whe)ome 5.0 a0 . column lists the corresponding (frequentist) significance levels
DESI+CMB (no lensing) -9.7 2.T0 -5.9 given 2 extra free parameters, and the final column shows the
results for A(DIC) = DIC,,,w,cpm — DICAcpMm. As a rule of
DESI+CMB —12.5 3.10 —8.7 thumb, A(DIC) values < —5 indicate a ‘strong’ preference for
DESI+Pantheon+ —4.9 1.70 —-0.7 wow,CDM and values < —10 a ‘decisive’ preference [144].
DESI+Union3 -10.1 2.T0 —6.0
DESI4+DESY5 —13.6 3.30 -9.3
DESI+DESY3 (3x2pt) -7.3 2.20 —2.8
DESI+DESY3 (3x2pt)+DESY5 —13.8 3.30 -9.1
DESI+CMB+Pantheon+ -10.7 2.80 —6.8
DESI+CMB+ Union3 —-17.4 3.80 —-13.5

DESI+CMB+DESY5 —21.0 4.20 —17.2
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Figure C1. Q, posteriors for Flat ACDM for the original DES-SN5YR (grey) \ !
and DES-Dovekie (dark blue). o H i B S i
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Popovic et al. 2026 Cmm WO W

Figure C3. Q,,, wy, and w,, posteriors for SN+CMB+BAO with SN as DES-SN5YR (grey) and DES-Dovekie (dark blue). We present the SN-only posteriors
for each in high-transparency.
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