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• So what is BAO?


• Why reconstruction?


• Why use HI & Galaxy?
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What is Baryon Acoustic Oscillations(BAO)

The propagation of a typical sound wave: Pressure !

Credit: Online



What is Baryon Acoustic Oscillations(BAO)

Video: https://www.youtube.com/watch?v=d-_pDO9jsjk

Pressure vs Gravity



What is Baryon Acoustic Oscillations(BAO)

Video: https://www.youtube.com/watch?v=jpXuYc-wzk4

https://www.youtube.com/watch?v=jpXuYc-wzk4


What is Baryon Acoustic Oscillations(BAO)

Credit: Daniel Eisenstein



What is Baryon Acoustic Oscillations(BAO)

Credit: Daniel Eisenstein



What is Baryon Acoustic Oscillations(BAO)

Video: https://www.youtube.com/watch?v=GPiQVRS8kCg



BAO & CMB

Credit: White Martin



BAO: Stand ruler to constrain DE

Credit: Gabriela Secara, Perimeter Institute

Time



Why we need reconstruction?
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Why reconstruction

Inheriting from Prof. Wang’s Presentation 



Why reconstruction



Why reconstruction

Inheriting from Prof. Wang’s Presentation 



Why reconstruction

Inheriting from Prof. Wang’s Presentation 



Why reconstruction

Inheriting from Prof. Wang’s Presentation 



Why reconstruction
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So, why HI and Galaxy?
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Why use HI & Galaxy?

Credit: Vicky Scowcroft

Credit: Valeriy Sbitnev

• Abundance of HI


            


          but……


• Foreground contamination

Credit: Online



DOI: 10.1088/1538-3873/ab5bfd

HI foreground: Mode mixing of the interferometer 

                                                   (foreground wedge)

The  at higher  will be mixed with lower value by window functionk∥ k⊥

k∥ = k⊥
H0DcE(z)θ0

c(1 + z)



DOI: 10.1088/1538-3873/ab5bfd

21cm intensity mapping

Galaxy(Halo)

HI foreground: Mode mixing of the interferometer 

                                                   (foreground wedge)

DOI:10.1093/mnras/stx2621

Credit: SDSS



How to set Galaxy (Halo) map?

DM map Halo catalog Halo map

Halo finder algorithm Halo number density ρhalo



How to set Galaxy (Halo) map?

De-biasing:
B(k) = Phalo(k)/PDM(k)

ρδ =

ρ
ρmean

− 1

δ
+ 1 , where δ =

1
N ∑

b(k)<kmax

B(k)



How to set HI 21cm map?

DM map
HI map

Using empirical relation between HMF & HI mass function

Plz refer: DOI: 10.3847/1538-4357/aadba0 

Halo map



Merging HI & Galaxy map in Fourier space
Origin cylindrical fourier plane: 

Masked cylindrical fourier plane:

Wedge slice:



Merging HI & Galaxy map in Fourier space



Conclusion

Motivation: 


1. Stand ruler to constrain DE


2. To constrain cosmological parameters


Reconstruction:


1. Methodology


2. Practicability?


HI & Galaxy merged map:


1. Why use HI?


2. Why merged? (HI foreground)


3. How to implement


Credit:  Gabriela Secara

Thanks for your patience ☺
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