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The Dark Energy Spectroscopic Instrument
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Credit: Claire Lamman

• 5000k fibers
• 10 spectrographs
• 38 times full moon area of the sky
• Order of magnitude larger than (e)BOSS

3 cameras/spectrograph
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The Dark Energy Spectroscopic Instrument
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Located at the Mayall 4-meter telescope
Kit Peak Arizona (US)

10 petals, 500 positioners each
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3D Galaxy Maps
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Number of galaxies observed by spectroscopic redshift surveys
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The Dark Energy Spectroscopic Instrument
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DESI figures: 
• 25M dark time objects 
• 16M Bright galaxies
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The Dark Energy Spectroscopic Instrument
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DESI current footprint
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The Dark Energy Spectroscopic Instrument
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DESI current footprint

🔥🚒☀
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The Dark Energy Spectroscopic Instrument
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On 21st of November 2022

DESI current footprint
🔥🚒☀

(credit: Clara Delabrouille)
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The Dark Energy Spectroscopic Instrument
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Early Data Release

• EDR: 2 months of main survey data 
(05/22 - 07/22) + SV (>  05/21)

• Over 2 million redshifts including 
BGS, LRG, ELG and QSO
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Cosmology with DESI: Baryon Acoustic Oscillations
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BAO as a standard ruler

Credit: CAASTRO

Standard Candles Standard Rulers

rdΔθ
z → d?Δθ = rd /dA(z)

dA(z) = ∫
z
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dz′ 
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Cosmology with DESI: BAO
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Early Data Release (2 months of data)
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Cosmology with DESI: Redshift Space Distortions
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In linear regime: 
For GR: 

Pg(k, μ) = (b + μ2 f)2 Pm(k)
f(z) = Ωm(z)0.557

μ = cos β

0 ≤ β ≤
π
2

Line-of-sight (LOS)

(credit: Héctor Gil-Marín)

(credit: Will Percival)
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Cosmology with DESI: Redshift Space Distortions
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State-of-the-art Perturbation f(z)σ8(z) measurements

DESI forecast
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Conclusions
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• BAO are one of the best probes of Dark Energy effects (background effect)
• RSD offers the possibility to test GR at intergalactic scales (perturbation 

level)
• From 2023 DESI will deliver more precise measurements on BAO, RSD, 

(fnl, sum of neutrino masses)
• DESI clustering measurements are “blind” for robustness and to avoid 

confirmation bias
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