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SFR & SFE
The SFR is derived from the accretion rate of baryons and the total SFE,

ftot represents the SFE of stars

The accretion rate of the baryon (Mb) is from the accretion rate of the dark matter halo (Mh)
Model

Data



High z Excesses of SFR in JWST

Ivo Labbe ́ et al. 2022 nature Michael Boylan-Kolchin Nature Astron. 7 (2023)

https://inspirehep.net/authors/1031476
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Pop III stars ?
2307.12487, ApJ Letter, Wang Yi-Ying, Lei Lei, et al. (2023)



JWST high z : PBH ?
2303.09391, SCPMA, Guan-Wen Yuan, Lei Lei, et al. (2024)

https://arxiv.org/abs/2303.09391


JWST high z : PBH ?
2303.09391, SCPMA, Guan-Wen Yuan, Lei Lei, et al. (2024)

https://arxiv.org/abs/2303.09391


JWST high z : Cosmic String ?
2306.17150 , SCPMA, Zi-Wei Wang, Lei Lei, et al. (2024)

https://arxiv.org/abs/2306.17150


JWST high z : Cosmic String ?
2306.17150 , SCPMA, Zi-Wei Wang, Lei Lei, et al. (2024)

https://arxiv.org/abs/2306.17150


Dark Matter：Current State
arxiv: 2406.01705

200 kpc



JWST high z: Dark Star?

SED is not so good for parameter estimation of dark matter model 

Cosmin Ilie, PNAS, 2023, arxiv:2304.01173



JWST high z: Dark Star?

Lei et al, 2024 submitted to ApJ



Can Dark Stars account for the star formation efficiency excess 
at very high redshifts?

DS is strongly constrained by MACHOs —— too much dark star BH

Lei et al, 2024 submitted to ApJ



JWST high z: Dark Energy-BH coupling?

2305.03408 Lei et al, 2024 SCPMA

https://arxiv.org/abs/2305.03408


JWST high z: Dark Energy-EM coupling?

Ze-Fan Wang, Lei Lei, et al. 2024 submitted to RAA



JWST high z: DM & DE

Summary

暗物质：
Lei et al, 2024 submitted to ApJ (sorry no arxiv, please wait): DarkStar不⾏
2306.17150 , Zi-Wei Wang, Lei Lei, et al. (2024) , SCPMA: Cosmic String不太⾏
2307.12487, Wang Yi-Ying, Lei Lei, et al. (2023) , ApJ Letter： Pop III可能性
2303.09391, Guan-Wen Yuan, Lei Lei, et al. (2024) , SCPMA： PBH可能⾏吧

暗能量：
2305.03408 Lei et al, 2024 SCPMA: BH不太⾏
Ze-Fan Wang, Lei Lei et al, 2024 submitted to RAA: EM不明显

https://arxiv.org/abs/2306.17150
https://arxiv.org/abs/2307.12487
https://arxiv.org/abs/2303.09391
https://arxiv.org/abs/2305.03408


Dark Star

Dark Star Engine Power  

arxiv: 1002.2233



Dark Star

Dark Star DM Capture

arxiv: 1002.2233



WIMPs Annihilation Powered Very Massive Dark Stars 
-- Dark star is not dark!  --

Lei et al. 
2024 ApJ, 
submitted



WIMP Dark Matter Annihilation Powered Very Massive Dark Stars 
-- Low z case: SFE < 20%  --

Lei et al. 
2024 ApJ, 
submitted



WIMP Dark Matter Annihilation Powered Very Massive Dark Stars 
-- Dark star is not dark!  --

Lei et al. 
2024 ApJ, 
submitted



WIMP Dark Matter Annihilation Powered Very Massive Dark Stars 
in JWST High Redshift Galaxies

SFE with DS: little things, large radiation

Lei et al. 2024 ApJ, submitted



WIMP Dark Matter Annihilation Powered Very Massive Dark Stars 
in JWST High Redshift Galaxies

Lei et al. 2024 ApJ, submitted



WIMP Dark Matter Annihilation Powered Very Massive Dark Stars 
in JWST High Redshift Galaxies

Lei et al. 
2024 ApJ, 
submitted



Dark Matter：Capture & Annihilation
arxiv: 2406.01705

200 kpc

Capture

Annihilation



Dark Star

Dark Star DM Capture

arxiv: 1002.2233 2302.09951, Yu-Xuan Chen et al.  JCAP



Dark Matter Collapse

arxiv: 2312.15062

Dark matter response to collapse



Dark Star

arxiv:0903.3070



JWST high z: Top-Heavy IMF?
2312.13339



Discussion about some New Physics

3. GR singularity
leilei@pmo.ac.cn
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Discussion about some New Physics

3. GR nonsingular BHs

leilei@pmo.ac.cn
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2306.11588

Cosmological Coupling à GR nonsingular Solution 

GR singularity


