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2024 achievements
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Dark Energy Spectroscopic Instrument

Credit: E. Burtin Moriond 2024

Five target classes
40 million redshift

DESI

DESI (2021-2026)

BAO measures ratios of distances over the sound horizon scale
at the drag epoch ["standard ruler"] rq

in 5 years
3 million QSOs 40
Lya z>21 &,
Tracers 0.9<z<2. . ;{7, 7/ ‘:ZG
gy yr
16 million ELGs \(~2 10 Gyr
06<z<16 o
1 8Gyr 6(-“
‘3
04<2z<1.0 ; 6‘?
% S
13.5 million o2
Brightest galaxies - 26y
00<z<04
lookhack time (Gt
i £ b 10 1
1, | ElY
N o lt,r My Y

” i ;

: i ||-T [ ) 'LI.I__

I ' i
=1 | "‘f b I "--_:E
= T

= | L y, ———_

S bl

= 1 ST |

- il |

- ¥ hu.rﬂ'r i *r,-TI-' x}ﬁ[ +

:__-‘:'T 12

'-'_T:-: in * ¥ } ¥

(D D]

reclabift z

transverse to the line-of-sight

&,

AN

0pao0 = ra/Dwm(2)

along the line-of-sight:

Azpro = r4/Du(2)

N

e transverse to the line-of-sight: Dy(z)/rq
* along the line-of-sight: Dy(2)/rq = ¢/(H(2)rq)
* isotropic average: Dy(z)/rq = (2D%(2)Du(2))®/ra

4



THE ASTROPHYSICAL JOURNAL, 976:208 (6pp), 2024 December 1
@ 2024. The Authoris). Published by the American Astronomical Society.

OPEN ACCESS

Model-independent Calibration for Sound Horizon: Combining Observations of
Supernovae and Baryon Acoustic Oscillation Measurements

https:///doi.org/10.3847/1538-4357 /ad8bab

Crosshark

Tonghua Liu' ©, Xinyi Zhong', Marek Biesiada®®, and Jieci Wang®
Schu-nl of Physics and Dptuclcctmmc Engineering, Yangtze University, Jingzhou 434023, People’s Republic of China
2 National Centre for Nuclear Research, Pasteura 7, PL-02-093 Warsaw, Poland; marek.biesiada@nchj.gov.pl
Dcpa.rtmcnl of Physics, and Collaborative Innovation Center for Quantum Effects and Applications, Hunan Normal University, Changsha 410081, People’s

Republic of China; jewang @hunnu.edu.cn

Recetved 2024 June 12; revised 2024 October 14; accepted 2024 October 25; published 2024 November 25

h_ (1 + zpaon)Peao

100

Probability Density Functions

—_ A

z2=011
z=0235
2=0.365
2=045
z=0a47
z=049
z2=051
2=0.53
z2=0.55
2=057
2=059
z=0.61
z=063
zw0.65
z2=2225

2D BAO+Pantheon

BAO data

Nunes et al.
MNRAS 2020

o
0 80 Q0

“Too
r? [h=*Mpc)

Probability Density Functions

— Al
2=051
- 2=071
2=093
— 2=132

BAO DESI+Pantheon

BAO data
DESI 2024

90 95

e -
105 110

“~T%0
r? [h=*Mpc]

115

. IHDDA]SHE _

0.100
QP realization with Pantheon
0.075F ==== Besl fitting with ACDM
SN la Pantheon << CMB value with ACDM
) 0.050F
> § 0.025
Qo 0.000
T
Q -0025
o
T
= -0.050F
-0.075
=0.100 0.‘2) 0,;0 0,‘15 1 ElO 1.‘25 l.‘bO L‘Iﬁ 2.2)0 2.25
L0099 4, -1 7
= 100.83°433 Mpch
L]
: —— 2D BAO*Panthcon
2D BAO+Panthcon Plus

Planck 15

Probability Density Functions

—
o o= o o = - - - - - . . . . -

BAO DESIPamheon

ANt = 10710743
: ~

'SDSS DR11

\

96

2 [h

| \
| \
I \
|
1 \
4‘/ L = 1 ,lll 4\ 1
98 100 102 104 106 108 110 112 114

~IMpc]

Mpc h!



Newest measurements of Hubble constant from DESI 2024 BAO observations
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Etherington relation

Results

z Hy( km 57! Mpc™!)
total 66.971 5
0.51 63.8721
0.706 71.8132
0.93 69.6729
1.317 66.8 + 3.1
2.33 64.1725
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Figure 1. Reconstructed Hody from SN Ta data using Gaus-
sian regression. The black dashed line shows the best-fitted
ACDM model. The residuals between reconstructed Hodw
and the best-fit ACDM are also shown in the bottom panel.
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