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Dark Energy Spectroscopic
Instrument (DESI)

Designed for precision dark energy fromz =0 — 3 R ;
* Corrector lenses, 3.2° F

First Stage 4 experiment with 6 lenses

Nominal Survey: 2021 — 2026 . .
5000 fibers

5000-robot army — 5000 fibers — 10 spectrographs - 3.8-n.1l.'primary' j +—

10 spectrographs

5000 spectra every ~ 15 min X3 channels .
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DESI is creating a 3D Map of the Universe

2.7 million
Quasi Stellar Objects (QSO)
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9 million brightest galaxies (z < 0.4) .

DESI 5000-robot army — 5000 fibers — 5000 spetra every ~15 min



Baryon Acoustic Oscillations (BAO) = standard ruler

Opao = ra/Dy(2)

dzpao = rqH(2)/c

Dy (z) and H(z) encode expansion history of the Universe



BAO scaling parameters
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Validation with mocks
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Variations in the analysis
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recmoscerc - A blinded analysis from end-to-end

Analysis fully developed with
mocks and blinded data

Validation tests defined in advance

Unblinded in December 2023
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December 8th 2023 was

quite an exciting day!
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December 8th 2023 was

quite an exciting day! o
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Blinding of transverse
BAO was quite extreme!

s e Unblinding the DESI DR1 Lya BAO
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DESI Collaboration et al. 2024a
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DESI BAO measurements
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DESI BAO measurements
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DESI BAO measurements
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DESI BAO measurements
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DESI Y1 BAO

DESI BAO measurements
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DESI Y1 BAO

DESI BAO measurements
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DESI BAO measurements

BGS
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Hubble Constant

In flat ACDM: BAO — ,,,, Hyryg

Ty — (th2, Qth)

SDSS: BAO+BBN 4 —&—
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ation of State

0.0
Constant EoS parameter w
2, =0.293+0.015 (5.1%) 0.5 -
w = —0.991)1? (15%)
DESI R [
~1.5-
—2.0 - - ' -
00 01 02 03 04

O,

DESI Collaboration et al. 2024c

0.5



e | DARK ENERGY

L MIWwaNis NT
U.S. Department of Energy Office of Science

o emonenr -~ Dark Energy Equation of State

0.0
Constant EoS parameter w
Q, =0.293 £0.015 (5.1%) 0.5 -
w = —0.991)1? (15%)
DESI Ml e
BN CMB
~1.51
—2.0 - - ' -
00 01 02 03 04

O,

DESI Collaboration et al. 2024c

0.5



| DARK ENERGY

e Dark Energy Equation of State

U.S. Department of Energy Office of Science

0.0
Constant EoS parameter w
Qm — 0.293 :l: 0.015 (5.1%) —0.5 _\:.:,_'__‘_;L:._:.;.:.: ~~~~
w = —0.997013 (15%) S
e ~\~ S —1. ______________________: Ll ,b_'._..‘_\.\ _______
DESI 0T mm st ano SN
mm CMB -
Qm — 03095 Z': 00065 (2.1%) _1.5- — Pantheon+
: ==== [Jnion3
w = —0.997 + 0.025 (2.5%) ------- DES-SN5¥R
. P DESI BAO + CMB + Pantheon+
200 01 o2z 03 o4
Assuming a constant EoS, DESI BAO fully oy

compatible with a cosmological constant... DESI Collaboration et al. 2024c

0.5



Cosmology from DESI BAO

Hints of evolving dark energy!
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Conclusions

e DESI Year 1 BAO constrains expansion history from z = 0 — 3

e Analysis fully developed on blinded data and included thorough validation
process.

e Mostly consistent with CMB, previous BAO data, and flat ACDM.
e Except, we find hints of evolving dark energy!
e Full-shape results from Year 1 coming this fall.

e This is just the beginning! We finished collecting Year 3 data in March 2024.
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DESI Y1 BAO consistent with: BN DESIBAO WM CMB
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lensing ACT Collaboration, 2023,
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Varying EoS
w(a) =wy + (1 — a)w, (CPL)
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Varying EoS
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Varying EoS

w(a) =wy+ (1 —a)w,  (CPL)
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Varying EoS
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Varying EoS
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