
Extragalactic Hydrogen

Screenshot from first of 21,490 entries in the All Digital HI catalog 
in the Extragalactic Distance Database 
(https://edd.ifa.Hawaii.edu)

Cosmicflows: Helene Courtois et al.
Cornell group: Martha Haynes, Riccardo Giovanelli ….



HI observations with single dish radiotelescopes

Arecibo: 0 < δ < 38

GBT: δ > -45

Parkes: δ < -45

Sources smaller than beam:
Exposure times to reach specified Signal/Noise: 

t ~ D4

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.sciencenews.org%2Fwp-content%2Fuploads%2F2020%2F12%2F120320_mt_arecibo_loss_inline_680.jpg&imgrefurl=https%3A%2F%2Fwww.sciencenews.org%2Farticle%2Farecibo-telescope-collapse-loss-big-deal-astronomy-video&tbnid=TvpxKNl7BJXjPM&vet=10CKsBEDMosAFqFwoTCNDGvKi8hvACFQAAAAAdAAAAABAD..i&docid=5EjhuLUl3B1tyM&w=680&h=453&itg=1&q=radio%20telescope%20images&client=firefox-b-1-d&ved=0CKsBEDMosAFqFwoTCNDGvKi8hvACFQAAAAAdAAAAABAD
https://www.google.com/imgres?imgurl=https%3A%2F%2Fimages.theconversation.com%2Ffiles%2F309915%2Foriginal%2Ffile-20200114-151853-19x0fb7.jpg%3Fixlib%3Drb-1.1.0%26rect%3D427%252C0%252C1999%252C1999%26q%3D45%26auto%3Dformat%26w%3D324%26h%3D324%26fit%3Dcrop&imgrefurl=https%3A%2F%2Ftheconversation.com%2Fus%2Ftopics%2Fradio-telescope-13650&tbnid=6ikcvcyTWnZhcM&vet=10CHUQMyiBAmoXChMI0Ma8qLyG8AIVAAAAAB0AAAAAEAs..i&docid=Rp-fY9c8SvxFPM&w=324&h=324&itg=1&q=radio%20telescope%20images&client=firefox-b-1-d&ved=0CHUQMyiBAmoXChMI0Ma8qLyG8AIVAAAAAB0AAAAAEAs


HI observations with single dish radiotelescopes

Arecibo: 0 < δ < 38

GBT: δ > -45

Parkes: δ < -45

FAST: -14 < δ < 65 (-1 < δ < 52)

Sources smaller than beam:
Exposure times to reach specified Signal/Noise: 

t ~ D4

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.sciencenews.org%2Fwp-content%2Fuploads%2F2020%2F12%2F120320_mt_arecibo_loss_inline_680.jpg&imgrefurl=https%3A%2F%2Fwww.sciencenews.org%2Farticle%2Farecibo-telescope-collapse-loss-big-deal-astronomy-video&tbnid=TvpxKNl7BJXjPM&vet=10CKsBEDMosAFqFwoTCNDGvKi8hvACFQAAAAAdAAAAABAD..i&docid=5EjhuLUl3B1tyM&w=680&h=453&itg=1&q=radio%20telescope%20images&client=firefox-b-1-d&ved=0CKsBEDMosAFqFwoTCNDGvKi8hvACFQAAAAAdAAAAABAD
https://www.google.com/imgres?imgurl=https%3A%2F%2Fimages.theconversation.com%2Ffiles%2F309915%2Foriginal%2Ffile-20200114-151853-19x0fb7.jpg%3Fixlib%3Drb-1.1.0%26rect%3D427%252C0%252C1999%252C1999%26q%3D45%26auto%3Dformat%26w%3D324%26h%3D324%26fit%3Dcrop&imgrefurl=https%3A%2F%2Ftheconversation.com%2Fus%2Ftopics%2Fradio-telescope-13650&tbnid=6ikcvcyTWnZhcM&vet=10CHUQMyiBAmoXChMI0Ma8qLyG8AIVAAAAAB0AAAAAEAs..i&docid=Rp-fY9c8SvxFPM&w=324&h=324&itg=1&q=radio%20telescope%20images&client=firefox-b-1-d&ved=0CHUQMyiBAmoXChMI0Ma8qLyG8AIVAAAAAB0AAAAAEAs


Current sky coverage



Luminosity – Linewidth Relation

Baryonic mass = gas mass + stellar mass

Distances for ~13,000 galaxies

H0 = 73.4 +-2.4 km/s/Mpc
Ehsan Kourkchi et al. 2021

Tully & Fisher



Galaxy flows Vpec = Vobs - H0 d

Numerical action orbit reconstructions
Ed Shaya et al. 2021



Large scale structure

Laniakea: Brent Tully et al. 2014

Dipole repeller: Yehuda Hoffman et al. 2018

Local Void: Brent Tully et al. 2019
South Pole Wall: Daniel Pomarede et al. 2020



Large scale structure
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