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20 years of SDSS redshift surveys 
https://www.youtube.com/watch?v=KJJXbcf8kxA (by EPFL.ch)
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(e)BOSS
(extended) Baryon Oscillation Spectroscopic Survey

Sloan Digital Sky Survey Telescope 
Apache Point Observatory, New Mexico, USA

Dawson et al. 2016
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(extended) Baryon Oscillation Spectroscopic Survey

Optical fibers plugged by hand!

(e)BOSS
Dawson et al. 2016
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eBOSS Spectra
Emission Line Galaxies Luminous Red Galaxies

Quasars (z > 2) for Lyman-alpha forest Quasars (0.8 < z < 2.2)

Redshifts obtained with redrock (galaxies) and QuasarNET + visual inspection (QSOs)
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eBOSS Footprint

(Figure from C. Zhao et al. 2020) 
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Number density of tracers

(Figure from C. Zhao et al. 2020) 
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(Figure from du Mas des Bourboux et al. 2020) 

Discrete tracers Lyman-alpha/beta forest



rd ~ 150 Mpc

Δθ

Δz

Telescope

Δθ =
rd

DM(z) Δz =
rd H(z)

cDistances

Expansion rate of  
the Universe

Type Ia  
Supernovae 

Geometrical probes of the expansion

BAO scale

Baryon Acoustic Oscillations (BAO)
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Baryon Acoustic Oscillations (BAO)

For more, see talk by Mariana Vargas-Magaña
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Baryon Acoustic Oscillations (BAO)
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Δθ

Δzobs

Observed positions

Peculiar velocities modify redshifts and  
squeeze structures in the radial direction

Δztrue

Δθ

True positions

Growth rate of structures  
in general relativity (GR) :

f(z) ∼ [Ωm(z)]γ=0.55

We can measure  from the RSDf(z)

RSD allow us to test  
the validity of GR

Redshift-space distortions (RSD)
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Redshift-space distortions (RSD)

For more, see talk by Hector Gil-Marín
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Redshift-space distortions (RSD)
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Largest 3D map of the Universe

Anand Raichoor (EPFL), Ashley Ross (Ohio State University) and the SDSS Collaboration.

Cosmology with voids by Seshadri Nadathur

Multi-tracer analysis by Gongbo ZhaoExtra science: 

Fly-through: https://www.youtube.com/watch?v=KJJXbcf8kxA
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20 years of cosmology with SDSS

The acceleration of our Universe, curvature, massive neutrinos 
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Dark Energy

Detection of Dark Energy by BAO

o⇤CDM
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(eBOSS Collaboration, 2020)
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What is the nature of Dark Energy?

- Good agreement with 
LCDM


- Dark Energy model 
consistent with cosmological 
constant


- Complementarity between 
BAO/RSD, CMB and SN

w(a) = w0 + wa(1� a)
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(eBOSS Collaboration, 2020)
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Hubble Parameter Tension

Riess et al. 2019 18



Hubble Parameter Tension

What can we learn from BAO?
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Hubble Parameter Tension

DH(z)/rd

DM (z)/rd
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DH(z) =
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H(z)
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DM (z) =
c

H0
Sk

✓
DC(z)

c/H0

◆
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Hubble Parameter Tension

rd =

Z 1

zd

cs(z)

H(z)
dz

<latexit sha1_base64="ZqxK+98gfYwGAuCYVP+mBi6N+/Y=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCNUHTTZQV7gbYOmUymDc1khuSM0A59Cze+ihsXirjVnW9jpu1CWw8kfPz/OSTn92LBNdj2t5VbWV1b38hvFra2d3b3ivsHTR0lirIGjUSk2h7RTHDJGsBBsHasGAk9wVre8CbzWw9MaR7JOxjFrBeSvuQBpwSM5BYryvXxFe5yCW46dv3JvcEARrgbKEJT6ury+HSS1rIb+2O3WLIr9rTwMjhzKKF51d3iV9ePaBIyCVQQrTuOHUMvJQo4FWxS6CaaxYQOSZ91DEoSMt1Lp3tN8IlRfBxEyhwJeKr+nkhJqPUo9ExnSGCgF71M/M/rJBBc9lIu4wSYpLOHgkRgiHAWEva5YhTEyAChipu/YjogJhAwURZMCM7iysvQPKs4dsW5PS9Vr+dx5NEROkZl5KALVEU1VEcNRNEjekav6M16sl6sd+tj1pqz5jOH6E9Znz9TQJ9h</latexit><latexit sha1_base64="ZqxK+98gfYwGAuCYVP+mBi6N+/Y=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCNUHTTZQV7gbYOmUymDc1khuSM0A59Cze+ihsXirjVnW9jpu1CWw8kfPz/OSTn92LBNdj2t5VbWV1b38hvFra2d3b3ivsHTR0lirIGjUSk2h7RTHDJGsBBsHasGAk9wVre8CbzWw9MaR7JOxjFrBeSvuQBpwSM5BYryvXxFe5yCW46dv3JvcEARrgbKEJT6ury+HSS1rIb+2O3WLIr9rTwMjhzKKF51d3iV9ePaBIyCVQQrTuOHUMvJQo4FWxS6CaaxYQOSZ91DEoSMt1Lp3tN8IlRfBxEyhwJeKr+nkhJqPUo9ExnSGCgF71M/M/rJBBc9lIu4wSYpLOHgkRgiHAWEva5YhTEyAChipu/YjogJhAwURZMCM7iysvQPKs4dsW5PS9Vr+dx5NEROkZl5KALVEU1VEcNRNEjekav6M16sl6sd+tj1pqz5jOH6E9Znz9TQJ9h</latexit><latexit sha1_base64="ZqxK+98gfYwGAuCYVP+mBi6N+/Y=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCNUHTTZQV7gbYOmUymDc1khuSM0A59Cze+ihsXirjVnW9jpu1CWw8kfPz/OSTn92LBNdj2t5VbWV1b38hvFra2d3b3ivsHTR0lirIGjUSk2h7RTHDJGsBBsHasGAk9wVre8CbzWw9MaR7JOxjFrBeSvuQBpwSM5BYryvXxFe5yCW46dv3JvcEARrgbKEJT6ury+HSS1rIb+2O3WLIr9rTwMjhzKKF51d3iV9ePaBIyCVQQrTuOHUMvJQo4FWxS6CaaxYQOSZ91DEoSMt1Lp3tN8IlRfBxEyhwJeKr+nkhJqPUo9ExnSGCgF71M/M/rJBBc9lIu4wSYpLOHgkRgiHAWEva5YhTEyAChipu/YjogJhAwURZMCM7iysvQPKs4dsW5PS9Vr+dx5NEROkZl5KALVEU1VEcNRNEjekav6M16sl6sd+tj1pqz5jOH6E9Znz9TQJ9h</latexit><latexit sha1_base64="ZqxK+98gfYwGAuCYVP+mBi6N+/Y=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCNUHTTZQV7gbYOmUymDc1khuSM0A59Cze+ihsXirjVnW9jpu1CWw8kfPz/OSTn92LBNdj2t5VbWV1b38hvFra2d3b3ivsHTR0lirIGjUSk2h7RTHDJGsBBsHasGAk9wVre8CbzWw9MaR7JOxjFrBeSvuQBpwSM5BYryvXxFe5yCW46dv3JvcEARrgbKEJT6ury+HSS1rIb+2O3WLIr9rTwMjhzKKF51d3iV9ePaBIyCVQQrTuOHUMvJQo4FWxS6CaaxYQOSZ91DEoSMt1Lp3tN8IlRfBxEyhwJeKr+nkhJqPUo9ExnSGCgF71M/M/rJBBc9lIu4wSYpLOHgkRgiHAWEva5YhTEyAChipu/YjogJhAwURZMCM7iysvQPKs4dsW5PS9Vr+dx5NEROkZl5KALVEU1VEcNRNEjekav6M16sl6sd+tj1pqz5jOH6E9Znz9TQJ9h</latexit>

distance traveled by sound waves between the end of inflation and  
decoupling of baryons from photons after recombination 

—> need information on baryon density Ωbh2
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Hubble Parameter Tension

Inverse Distance Ladder

High z

Low z

CMB

BAO

SN

z=0

ow0waCDM
<latexit sha1_base64="3CH0+S64zhvBpicwCZWESVciW08=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdFmsCzdCBfuANoTJdNIOnUeYmVhCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8aUKO2631ZpbX1jc6u8XdnZ3ds/sA+POkokEuE2ElTIXggVpoTjtiaa4l4sMWQhxd1w0sz97iOWigj+oNMY+wyOOIkIgtpIgV0V08CdBnDAoB5LljVv7maBXXPr7hzOKvEKUgMFWoH9NRgKlDDMNaJQqb7nxtrPoNQEUTyrDBKFY4gmcIT7hnLIsPKzefiZc2qUoRMJaR7Xzlz9vZFBplTKQjOZZ1TLXi7+5/UTHV35GeFxojFHi0NRQh0tnLwJZ0gkRpqmhkAkicnqoDGUEGnTV8WU4C1/eZV0zuueW/fuL2qN66KOMjgGJ+AMeOASNMAtaIE2QCAFz+AVvFlP1ov1bn0sRktWsVMFf2B9/gCuTpTG</latexit><latexit sha1_base64="3CH0+S64zhvBpicwCZWESVciW08=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdFmsCzdCBfuANoTJdNIOnUeYmVhCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8aUKO2631ZpbX1jc6u8XdnZ3ds/sA+POkokEuE2ElTIXggVpoTjtiaa4l4sMWQhxd1w0sz97iOWigj+oNMY+wyOOIkIgtpIgV0V08CdBnDAoB5LljVv7maBXXPr7hzOKvEKUgMFWoH9NRgKlDDMNaJQqb7nxtrPoNQEUTyrDBKFY4gmcIT7hnLIsPKzefiZc2qUoRMJaR7Xzlz9vZFBplTKQjOZZ1TLXi7+5/UTHV35GeFxojFHi0NRQh0tnLwJZ0gkRpqmhkAkicnqoDGUEGnTV8WU4C1/eZV0zuueW/fuL2qN66KOMjgGJ+AMeOASNMAtaIE2QCAFz+AVvFlP1ov1bn0sRktWsVMFf2B9/gCuTpTG</latexit><latexit sha1_base64="3CH0+S64zhvBpicwCZWESVciW08=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdFmsCzdCBfuANoTJdNIOnUeYmVhCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8aUKO2631ZpbX1jc6u8XdnZ3ds/sA+POkokEuE2ElTIXggVpoTjtiaa4l4sMWQhxd1w0sz97iOWigj+oNMY+wyOOIkIgtpIgV0V08CdBnDAoB5LljVv7maBXXPr7hzOKvEKUgMFWoH9NRgKlDDMNaJQqb7nxtrPoNQEUTyrDBKFY4gmcIT7hnLIsPKzefiZc2qUoRMJaR7Xzlz9vZFBplTKQjOZZ1TLXi7+5/UTHV35GeFxojFHi0NRQh0tnLwJZ0gkRpqmhkAkicnqoDGUEGnTV8WU4C1/eZV0zuueW/fuL2qN66KOMjgGJ+AMeOASNMAtaIE2QCAFz+AVvFlP1ov1bn0sRktWsVMFf2B9/gCuTpTG</latexit><latexit sha1_base64="3CH0+S64zhvBpicwCZWESVciW08=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdFmsCzdCBfuANoTJdNIOnUeYmVhCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8aUKO2631ZpbX1jc6u8XdnZ3ds/sA+POkokEuE2ElTIXggVpoTjtiaa4l4sMWQhxd1w0sz97iOWigj+oNMY+wyOOIkIgtpIgV0V08CdBnDAoB5LljVv7maBXXPr7hzOKvEKUgMFWoH9NRgKlDDMNaJQqb7nxtrPoNQEUTyrDBKFY4gmcIT7hnLIsPKzefiZc2qUoRMJaR7Xzlz9vZFBplTKQjOZZ1TLXi7+5/UTHV35GeFxojFHi0NRQh0tnLwJZ0gkRpqmhkAkicnqoDGUEGnTV8WU4C1/eZV0zuueW/fuL2qN66KOMjgGJ+AMeOASNMAtaIE2QCAFz+AVvFlP1ov1bn0sRktWsVMFf2B9/gCuTpTG</latexit>
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Hubble Parameter Tension

Dark Energy cannot explain the difference!
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Hubble Parameter Tension
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Neutrinos

⌃m⌫ < 0.099 eV (95)%
<latexit sha1_base64="XqrGZwF10lVet9oQGakT8PWhA88=">AAACD3icbVC7SgNBFJ2Nrxhfq5Y2gyESm7ArigYsgjaWEc0DsssyO5kkQ2Zml5lZISz5Axt/xcZCEVtbO//GSbKFJh64cDjnXu69J4wZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbIdIEUYFaWiqGWnHkiAeMtIKh9cTv/VApKKRuNejmPgc9QXtUYy0kQL7yLujfY4gDzyRwEun4lSr0JM89SBpQg+Wq2fHY68U2EVjTQEXiZuRIshQD+wvrxvhhBOhMUNKdVwn1n6KpKaYkXHBSxSJER6iPukYKhAnyk+n/4xhyShd2IukKaHhVP09kSKu1IiHppMjPVDz3kT8z+skunfhp1TEiSYCzxb1EgZ1BCfhwC6VBGs2MgRhSc2tEA+QRFibCAsmBHf+5UXSPKm4TsW9PS3WrrI48uAAHIIycME5qIEbUAcNgMEjeAav4M16sl6sd+tj1pqzspl98AfW5w/oEJlh</latexit><latexit sha1_base64="XqrGZwF10lVet9oQGakT8PWhA88=">AAACD3icbVC7SgNBFJ2Nrxhfq5Y2gyESm7ArigYsgjaWEc0DsssyO5kkQ2Zml5lZISz5Axt/xcZCEVtbO//GSbKFJh64cDjnXu69J4wZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbIdIEUYFaWiqGWnHkiAeMtIKh9cTv/VApKKRuNejmPgc9QXtUYy0kQL7yLujfY4gDzyRwEun4lSr0JM89SBpQg+Wq2fHY68U2EVjTQEXiZuRIshQD+wvrxvhhBOhMUNKdVwn1n6KpKaYkXHBSxSJER6iPukYKhAnyk+n/4xhyShd2IukKaHhVP09kSKu1IiHppMjPVDz3kT8z+skunfhp1TEiSYCzxb1EgZ1BCfhwC6VBGs2MgRhSc2tEA+QRFibCAsmBHf+5UXSPKm4TsW9PS3WrrI48uAAHIIycME5qIEbUAcNgMEjeAav4M16sl6sd+tj1pqzspl98AfW5w/oEJlh</latexit><latexit sha1_base64="XqrGZwF10lVet9oQGakT8PWhA88=">AAACD3icbVC7SgNBFJ2Nrxhfq5Y2gyESm7ArigYsgjaWEc0DsssyO5kkQ2Zml5lZISz5Axt/xcZCEVtbO//GSbKFJh64cDjnXu69J4wZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbIdIEUYFaWiqGWnHkiAeMtIKh9cTv/VApKKRuNejmPgc9QXtUYy0kQL7yLujfY4gDzyRwEun4lSr0JM89SBpQg+Wq2fHY68U2EVjTQEXiZuRIshQD+wvrxvhhBOhMUNKdVwn1n6KpKaYkXHBSxSJER6iPukYKhAnyk+n/4xhyShd2IukKaHhVP09kSKu1IiHppMjPVDz3kT8z+skunfhp1TEiSYCzxb1EgZ1BCfhwC6VBGs2MgRhSc2tEA+QRFibCAsmBHf+5UXSPKm4TsW9PS3WrrI48uAAHIIycME5qIEbUAcNgMEjeAav4M16sl6sd+tj1pqzspl98AfW5w/oEJlh</latexit><latexit sha1_base64="XqrGZwF10lVet9oQGakT8PWhA88=">AAACD3icbVC7SgNBFJ2Nrxhfq5Y2gyESm7ArigYsgjaWEc0DsssyO5kkQ2Zml5lZISz5Axt/xcZCEVtbO//GSbKFJh64cDjnXu69J4wZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbIdIEUYFaWiqGWnHkiAeMtIKh9cTv/VApKKRuNejmPgc9QXtUYy0kQL7yLujfY4gDzyRwEun4lSr0JM89SBpQg+Wq2fHY68U2EVjTQEXiZuRIshQD+wvrxvhhBOhMUNKdVwn1n6KpKaYkXHBSxSJER6iPukYKhAnyk+n/4xhyShd2IukKaHhVP09kSKu1IiHppMjPVDz3kT8z+skunfhp1TEiSYCzxb1EgZ1BCfhwC6VBGs2MgRhSc2tEA+QRFibCAsmBHf+5UXSPKm4TsW9PS3WrrI48uAAHIIycME5qIEbUAcNgMEjeAav4M16sl6sd+tj1pqzspl98AfW5w/oEJlh</latexit>

Gaussian fits

Inverted Hierarchy

Normal Hierarchy
⌃m⌫ > 60 meV

<latexit sha1_base64="UsiAHiYLuiqwspopqBZw2Ss6uxg=">AAACCXicbVA9SwNBEJ2LXzF+nVraLAbBKtyJqJUEbSwjmg/IhbC32SRLdveO3T0hHGlt/Cs2ForY+g/s/DfuJVdo4oOBx3szzMwLY8608bxvp7C0vLK6VlwvbWxube+4u3sNHSWK0DqJeKRaIdaUM0nrhhlOW7GiWIScNsPRdeY3H6jSLJL3ZhzTjsADyfqMYGOlrouCOzYQGIluIBN0ic48FKBAYDNUIhW0Mem6Za/iTYEWiZ+TMuSodd2voBeRRFBpCMdat30vNp0UK8MIp5NSkGgaYzLCA9q2VGJBdSedfjJBR1bpoX6kbEmDpurviRQLrccitJ3ZjXrey8T/vHZi+hedlMk4MVSS2aJ+wpGJUBYL6jFFieFjSzBRzN6KyBArTIwNr2RD8OdfXiSNk4rvVfzb03L1Ko+jCAdwCMfgwzlU4QZqUAcCj/AMr/DmPDkvzrvzMWstOPnMPvyB8/kDcZuY6A==</latexit><latexit sha1_base64="UsiAHiYLuiqwspopqBZw2Ss6uxg=">AAACCXicbVA9SwNBEJ2LXzF+nVraLAbBKtyJqJUEbSwjmg/IhbC32SRLdveO3T0hHGlt/Cs2ForY+g/s/DfuJVdo4oOBx3szzMwLY8608bxvp7C0vLK6VlwvbWxube+4u3sNHSWK0DqJeKRaIdaUM0nrhhlOW7GiWIScNsPRdeY3H6jSLJL3ZhzTjsADyfqMYGOlrouCOzYQGIluIBN0ic48FKBAYDNUIhW0Mem6Za/iTYEWiZ+TMuSodd2voBeRRFBpCMdat30vNp0UK8MIp5NSkGgaYzLCA9q2VGJBdSedfjJBR1bpoX6kbEmDpurviRQLrccitJ3ZjXrey8T/vHZi+hedlMk4MVSS2aJ+wpGJUBYL6jFFieFjSzBRzN6KyBArTIwNr2RD8OdfXiSNk4rvVfzb03L1Ko+jCAdwCMfgwzlU4QZqUAcCj/AMr/DmPDkvzrvzMWstOPnMPvyB8/kDcZuY6A==</latexit><latexit sha1_base64="UsiAHiYLuiqwspopqBZw2Ss6uxg=">AAACCXicbVA9SwNBEJ2LXzF+nVraLAbBKtyJqJUEbSwjmg/IhbC32SRLdveO3T0hHGlt/Cs2ForY+g/s/DfuJVdo4oOBx3szzMwLY8608bxvp7C0vLK6VlwvbWxube+4u3sNHSWK0DqJeKRaIdaUM0nrhhlOW7GiWIScNsPRdeY3H6jSLJL3ZhzTjsADyfqMYGOlrouCOzYQGIluIBN0ic48FKBAYDNUIhW0Mem6Za/iTYEWiZ+TMuSodd2voBeRRFBpCMdat30vNp0UK8MIp5NSkGgaYzLCA9q2VGJBdSedfjJBR1bpoX6kbEmDpurviRQLrccitJ3ZjXrey8T/vHZi+hedlMk4MVSS2aJ+wpGJUBYL6jFFieFjSzBRzN6KyBArTIwNr2RD8OdfXiSNk4rvVfzb03L1Ko+jCAdwCMfgwzlU4QZqUAcCj/AMr/DmPDkvzrvzMWstOPnMPvyB8/kDcZuY6A==</latexit><latexit sha1_base64="UsiAHiYLuiqwspopqBZw2Ss6uxg=">AAACCXicbVA9SwNBEJ2LXzF+nVraLAbBKtyJqJUEbSwjmg/IhbC32SRLdveO3T0hHGlt/Cs2ForY+g/s/DfuJVdo4oOBx3szzMwLY8608bxvp7C0vLK6VlwvbWxube+4u3sNHSWK0DqJeKRaIdaUM0nrhhlOW7GiWIScNsPRdeY3H6jSLJL3ZhzTjsADyfqMYGOlrouCOzYQGIluIBN0ic48FKBAYDNUIhW0Mem6Za/iTYEWiZ+TMuSodd2voBeRRFBpCMdat30vNp0UK8MIp5NSkGgaYzLCA9q2VGJBdSedfjJBR1bpoX6kbEmDpurviRQLrccitJ3ZjXrey8T/vHZi+hedlMk4MVSS2aJ+wpGJUBYL6jFFieFjSzBRzN6KyBArTIwNr2RD8OdfXiSNk4rvVfzb03L1Ko+jCAdwCMfgwzlU4QZqUAcCj/AMr/DmPDkvzrvzMWstOPnMPvyB8/kDcZuY6A==</latexit>

⌃m⌫ > 100 meV
<latexit sha1_base64="PUDktD+4x2ExNkB7wwwvtYy8tLY=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVTIi6EqKblxWtA/oDEMmTdvQJDMkGaEMXbvxV9y4UMStX+DOvzHTzkJbD1w4nHMv994TJZxpg9C3U1paXlldK69XNja3tnfc3b2WjlNFaJPEPFadCGvKmaRNwwynnURRLCJO29HoOvfbD1RpFst7M05oIPBAsj4j2FgpdA/9OzYQGIrQlym8hB5C0Ie+wGaoRCZoaxK6VVRDU8BF4hWkCgo0QvfL78UkFVQawrHWXQ8lJsiwMoxwOqn4qaYJJiM8oF1LJRZUB9n0lQk8tkoP9mNlSxo4VX9PZFhoPRaR7cxv1PNeLv7ndVPTvwgyJpPUUElmi/ophyaGeS6wxxQlho8twUQxeyskQ6wwMTa9ig3Bm395kbROax6qebdn1fpVEUcZHIAjcAI8cA7q4AY0QBMQ8AiewSt4c56cF+fd+Zi1lpxiZh/8gfP5A9/fmR0=</latexit><latexit sha1_base64="PUDktD+4x2ExNkB7wwwvtYy8tLY=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVTIi6EqKblxWtA/oDEMmTdvQJDMkGaEMXbvxV9y4UMStX+DOvzHTzkJbD1w4nHMv994TJZxpg9C3U1paXlldK69XNja3tnfc3b2WjlNFaJPEPFadCGvKmaRNwwynnURRLCJO29HoOvfbD1RpFst7M05oIPBAsj4j2FgpdA/9OzYQGIrQlym8hB5C0Ie+wGaoRCZoaxK6VVRDU8BF4hWkCgo0QvfL78UkFVQawrHWXQ8lJsiwMoxwOqn4qaYJJiM8oF1LJRZUB9n0lQk8tkoP9mNlSxo4VX9PZFhoPRaR7cxv1PNeLv7ndVPTvwgyJpPUUElmi/ophyaGeS6wxxQlho8twUQxeyskQ6wwMTa9ig3Bm395kbROax6qebdn1fpVEUcZHIAjcAI8cA7q4AY0QBMQ8AiewSt4c56cF+fd+Zi1lpxiZh/8gfP5A9/fmR0=</latexit><latexit sha1_base64="PUDktD+4x2ExNkB7wwwvtYy8tLY=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVTIi6EqKblxWtA/oDEMmTdvQJDMkGaEMXbvxV9y4UMStX+DOvzHTzkJbD1w4nHMv994TJZxpg9C3U1paXlldK69XNja3tnfc3b2WjlNFaJPEPFadCGvKmaRNwwynnURRLCJO29HoOvfbD1RpFst7M05oIPBAsj4j2FgpdA/9OzYQGIrQlym8hB5C0Ie+wGaoRCZoaxK6VVRDU8BF4hWkCgo0QvfL78UkFVQawrHWXQ8lJsiwMoxwOqn4qaYJJiM8oF1LJRZUB9n0lQk8tkoP9mNlSxo4VX9PZFhoPRaR7cxv1PNeLv7ndVPTvwgyJpPUUElmi/ophyaGeS6wxxQlho8twUQxeyskQ6wwMTa9ig3Bm395kbROax6qebdn1fpVEUcZHIAjcAI8cA7q4AY0QBMQ8AiewSt4c56cF+fd+Zi1lpxiZh/8gfP5A9/fmR0=</latexit><latexit sha1_base64="PUDktD+4x2ExNkB7wwwvtYy8tLY=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVTIi6EqKblxWtA/oDEMmTdvQJDMkGaEMXbvxV9y4UMStX+DOvzHTzkJbD1w4nHMv994TJZxpg9C3U1paXlldK69XNja3tnfc3b2WjlNFaJPEPFadCGvKmaRNwwynnURRLCJO29HoOvfbD1RpFst7M05oIPBAsj4j2FgpdA/9OzYQGIrQlym8hB5C0Ie+wGaoRCZoaxK6VVRDU8BF4hWkCgo0QvfL78UkFVQawrHWXQ8lJsiwMoxwOqn4qaYJJiM8oF1LJRZUB9n0lQk8tkoP9mNlSxo4VX9PZFhoPRaR7cxv1PNeLv7ndVPTvwgyJpPUUElmi/ophyaGeS6wxxQlho8twUQxeyskQ6wwMTa9ig3Bm395kbROax6qebdn1fpVEUcZHIAjcAI8cA7q4AY0QBMQ8AiewSt4c56cF+fd+Zi1lpxiZh/8gfP5A9/fmR0=</latexit>
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Legacy of BOSS/eBOSS

 Eva-Maria Mueller [eva.mueller@physics.ox.ac.uk], Julian Bautista [julian.bautista@port.ac.uk]

• Conclusion of Stage-III Dark Energy surveys with 
spectroscopy


• Over 4M spectra obtained (more spectra than rest of the 
world combined)


• Sample with the largest redshift range than any other probe

• Percent-level precision on BAO distance scale at each 

redshift

• Growth measurements to z<1.5
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Useful links:  

The official SDSS press release  
https://www.sdss.org/press-releases/no-need-to-mind-the-gap/ 

The eBOSS program  
https://www.youtube.com/watch?v=TKiYOnsE8Y4 

Fly-through the largest 3D map of the Universe 
https://www.youtube.com/watch?v=KJJXbcf8kxA 

List of publications 
https://www.sdss.org/science/final-bao-and-rsd-measurements/ 
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