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DESI’s main science goal: understand Dark Energy

Credit: NASA/WMAP Science Team



DESI measures the size of  the universe (at different cosmic 
times) using a standard ruler: the Baryon Acoustic 
Oscillation (BAO) feature in the clustering of  galaxies

Credit: Millenium Simulation
Credit: Z. Rostomian (LBNL)

~150 megaparsecs

standard ruler

Credit: Eisenstein & Bennett 2005

Credit: Eisenstein & Bennett 2005



DESI will place sub-percent constraints on dark 
energy and the expansion history of  the universe.

Credit: DESI Collaboration+2016

E
xp

an
sio

n 
R

at
e

ΛCDM



DESI will place sub-percent constraints on dark 
energy and the expansion history of  the universe.

Credit: DESI Collaboration+2016

E
xp

an
sio

n 
R

at
e

ΛCDM



• 5-year survey (2021-2026)

• 5 target classes, ~40M redshifts

• 14,000 deg2 footprint (1/3 sky)

DESI is producing the most detailed 3D map 
of  the universe, ever.

DESI Collaboration et al. 2016



• Data Release 9: legacysurvey.org/dr9


• Interactive sky viewer: legacysurvey.org/viewer 

DESI targets are selected from the 
~20,000 deg2 Legacy Imaging Surveys

A. Dey et al. 2019

H. Zou et al. 2020

http://legacysurvey.org/dr9
http://legacysurvey.org/viewer
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Kitt Peak National Observatory
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DESI fiber robot positioners

Fiber

Motor

Mounting 
interface



DESI “petal”



DESI full focal plane



DESI spectrographs



DESI raw data

One (near-IR channel) CCD


500 fibers (columns)


Curved horizontal lines are the 
the sky spectrum

Credit: Julien Guy (LBNL)



DESI raw data

Credit: Julien Guy (LBNL)



DESI raw data

Credit: Julien Guy (LBNL)
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DESI “First Light” on Oct 22, 2019

500 fibers on Triangulum Galaxy (M33)


3.2 degrees




DESI survey rate - ahead of  schedule

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

Contreras wildfire swept over
Kitt Peak

Image Credit: KPNO/NOIRLab/NSF/AURA
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20o sweep using early DESI data

Credit: D. Schlegel

DESI on track for cosmology results in 2023

    Large-scale clustering from 1st two months (unblinded) data



Thanks to our sponsors & 
69 participating institutions!
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SDSS redshifts near Coma cluster
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DESI redshifts near Coma cluster
(To be released this fall in Early Data Release)
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DESI survey rate — we’re ahead of schedule


