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* Constraints on decaying dark matter
* Constraints on Primordial black holes

e (Prospective) Constraints on warm dark
matter

(1) Heating IGM (also affecting 21-cm transition from
absorption to emission)

(2) Spatial fluctuation

J. Cang, X. Chen, S. Clark, B. Dutta, Y. Gao, M. Liu, A. Mesinger, K. Sigurdson,
M. Sitwell, L. Strigari, Y. Xu, B. Yue, Z. Zhang



* Constraints on decaying dark matter

Clark, Dutta, Gao, YZM, Strigari, 2018, Phys. Rev. D
Cang, Gao, YZM, 2020, Phys. Rev. D.
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e Constraints on Primordial black holes

Cang, Gao, YZM, 2021, JCAP
Zhang, Yue, Xu, YZM, Chen, Liu, 2023, Phys. Rev. D
Cang, YZM, Gao, 2023, ApJ



The formation of
Primordial Black
Holes
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(The peak scale re-enters the horizon at
radiation dominated era. If the density
contrast exceeded some critical value

A > A, , PBH will form. Its mass is O(Mg).

Zeldovich & Novikov 1966;
k. = Ha. Hawking 1971;

Carr & Hawking 1974
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Cang, Gao, YZM, 2021,
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Liu, 2023, Phys. Rev. D
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e (Prospective) Constraints on warm dark
matter

Sitwell, Mesinger, YZM, Sigurdson, 2013, MNRAS

Cang, Gao, YZM, 2021, JCAP



Global 21cm experiments
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What is the current constraint on
warm dark matter mass from IGM?

* Lyman alpha forest: (Viel+ 2006; 2008; Irsic+ 2017;
Baur+ 2017; Enzi+, 2021):

my > 1— 3 keV
e Reionization occurring by z~6 (Barkana+2011; Lopez-

Honorez et al. 2017):
my > 1 keV

* Reproducing stellar mass function and Tully-Fisher
relation: (Kang+2013):

my > 0.75 keV



Dark matter effect on collapse fraction
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Sitwell, Mesinger, Ma, Sigurdson, 2014, MNRAS
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ze(f.|CDM) = z,(mx|CDM)

For my > 5 keV, star formation efficiency is degenerated with WDM. For
low mass, the two are not degenerated.

This is observable by the high-redshift measurement such as square
kilometer array.



Forecast: comparing with future observations
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* In light of EDGES-like detection of global 21-cm
measurement, we reach:

o Tpy > 10%6s for DM decays into yy, utu~, bb; and
Tpy > 10%7s for DM decays into ete ™, stronger
than Planck results.

o PBH Hawking radiation can produce radiation as an
energy injection into IGM. The EDGES constraint for
PBH abundance is stronger than Planck.

* WDM has a particular feature of power spectrum
comparing to CDM. The future MWA, HERA and
SKA is sensitive to the warm dark matter with mass
in the regime of 1—10 keV through power
spectrum and global signal.



