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Introduction

More than 95% of HI resides in cold dense region inside galaxies in low

redshifts (z < 1.0) universe, making HI a novel tracer of matter distribution.

With more and more interferometers under construction or already in

operation, it i1s increasingly critical to provide accurate theoretical references

to HI power spectrum at nonlinear scale, thus improving the interpretation

ot the data.
Previous works demonstrate that the inner motion of HI discs can strongly

depress the HI power spectrum at nonlinear scale, and some of them

construct models for HI velocity protile to explore the relation between the
protile and HI power spectrum. However, there are still several questions that

remain to be answered (see upper right column).

Impacts on Hl Power Spectrum

The power spectrum 1s insensitive to the shape ot HI emission line protfile
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The power spectrum correlates strongly with the velocity dispersion, 1.e., Wsq 1n this work.
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A comparison between our prediction and the first measurements by MeerKAT at
2=0.32, 0.44. Observational settings strongly atfects the spectrum at large k-modes.
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* Galactic- or halo- HI catalogs?
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e Size of HI discs?

Questions

2.0 | 1 HI disc diameter, z = 0.32

- 1 velocity dispersion, z = (.32
| [ 1 galaxy gap (ky), z= 0.32
Frequency Resolution of Meerkat

| [ C—1 HI disc diameter, z = 0.44
1t [ velocity dispersion, z = 0.44
| | 0 galaxy gap (ky), z = 0.44

Frequency Resolution of Meerkat 7]

*  Hlvelocity dispersion: 2 O S e
[ 1 galaxy gap (k.),z=0.32
k=10 Mpc™!

* Shape ot HI velocity protiler
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* Observational settings?
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Parameter Constraints (Preliminary)

* Constraints for HI abundance and parameters of velocity protile model
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* HI power spectrum 1s insensitive to the shape of HI emission line

protile, while 1t correlates strongly with the velocity dispersion.

* Truncation due to the Horizon limit can suppress the spectrum
badly, while the frequency resolution of MeerKAT leads to a

slower decline.

* We got a parameter constraint for HI abundance and get a lower

limit of 10°Qgby = 0.729 at z = 0.44 (Preliminary).
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