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DESI’s main science goal: understand Dark Energy
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1st Stars
about 400 million yrs.

Big Bang Expansion

Credit: NASA/WMAP Science Team

13.77 billion years

NASA/WMAP Science Team



DESI measures the size of the universe (at different cosmic

times) using a standard ruler: the Baryon Acoustic

Credit: Millentum Simulation
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Expansion Rate

[ o Jloscenser | DEST will place sub-percent constraints on dark
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AL S| INSTRUMENT energy and the expansion history of the universe.
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'DESI will place sub-percent constraints on dark
energy and the expansion history of the universe.
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| oemoscone | DESI 1s producing the most detailed 3D map
3 INSTRUMENT -
“ of the universe, ever.

® 5-year survey (2021-20206)
* 5 target classes, ~40M redshifts
* 14,000 deg? footprint (1/3 sky)

3 million QSOs
Lya z>2.1
Tracers 0.9 <z < 2.

16 million ELGs
06<z<16

04<z<1.0

13.5 million
Brightest galaxies
00<z<04

DESI Collaboration et al. 2016



s SPECTROSCOPIC

% |oariENeRoY | DESI targets are selected from the
38 INSTRUMENT ~20.000 degz L egacy Imaging Surveys
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A. Dey et al. 2019
H. Zou et al. 2020

* Data Release 9: legacysurvev.org/dr9

* Interactive sky viewer: legacysurvey.org/viewer


http://legacysurvey.org/dr9
http://legacysurvey.org/viewer
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4 meter primary mirror




Corrector lenses, 3.2-deg FOV




5000 fibers + Robot Army




250 kilometers of fiber-optic cables




10 x 500-fiber, 3-arm spectrographs
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senocone | [DEST full focal plane
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DESI spectrogra
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DESI raw data
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Fiber number

One (near-IR channel) CCD

500 tibers (columns)

Curved horizontal lines are the
the sky spectrum

Credit: Julien Guy (LBNL)



Wavelength
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Credit: Julien Guy (LBNL)
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Extracted spectrum of fiber #3358 for this exposure
before and after the subtraction of the sky background
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Intensity

. DESI“First nght” onOct 22, 2019 -
500 flbers on Trlangulum Galaxy (M33)
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Ll 7| DESI survey rate - ahead of schedule

U.S. Department of Energy Office of Science
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adjusted % of time elapsed
% dark done

% bright done

% overall done

2022-05-14

2022-10-25

" adj. time elapsed: 27.17%
>\l overall: 33.69%
dark: 32.56%

P bright: 44.76%
implied margin: 24.00%

1

200 300 400 500
nights since 2021-05-14

Image Credit: KPNO/NOIRLab/NSF/AURA

—p 13 million galaxies+quasars
is far more than all surveys
prior to DESI !

Contreras wildfire swept over
Kitt Peak

s
2022-06-17 05:49:11
KPNO Mayall 4m



DESI on track for cosmology results in 2023
Large-scale clustering from 1st two months (unblinded) data

1st two months of DESI LRGs; 262269 with 0.4<z<1.1

-+= 3 |[inear theory model
® data with jack-knife errors
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DESI survey rate — we’re ahead of schedule

Mam/DAR7KS° 2462/9929 (=25%) completed tiles up to 20220512
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-30° 0.0 0.1 8.2 0.3 0'4 0'5 016 0'7 08 0940 FracCov Area Fraction ExpfagfFraction
: o N N 8 ' ' ' ' ' > 0.00 9486 0.64 0.65
_45° Frastjon of final coverage > 0.25 5429 0.36 0.38
_60° = 0.75 1607 11 0.11
Stats for the 20220512 night: = 1.00 0.08 0.09
Moon illumination: 0.90 _75°
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