The “missing baryons” in the cosmic web:
what it is? where it is? how much?
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The tSZ Effect

The thermal Sunyaev-Zeldovich effect



Thermal Sunyaev-Zeldovich effect (tSZ):
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CFHT mass map:
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Halo model:
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Ma et al. fits a halo
model to the observed
correlation function. A
B model fits well, but in
this context the data
requires a 2-halo term
to fit the large angular
scale separation.
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Atacama Cosmology Telescope 2020 results:
Schaan et al., 2021; Amodeo et al. 2021
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Thermal SZ maps X Luminous red galaxies
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(see also) de Graff, Cai, Heymans, Peacock, 2019, A&A



Selecting LRG/SDSS pairs:

o M>x< > 011'3 MQ
«0.15 < 7 < 0.43 (low-z catalogue) = ..~ 260,000

pair

- Tangential distance: 6 — 10 2~ 'Mpc
- Radial distance: =6 h~'Mpc
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Cosmic voids stacking

G. Li, YZM, D. Tramonte, G. Li et al. 2024, MNRAS, arXiv: 2311.00826
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Summary

. Most of the baryons are diffuse and warm-hot IGM with 7 = 10* — 10’ K.

SZ data LSS tracers Results

thermal SZ |weak lensing |Gas extends out to 5r,;., with temperature for
M = 10"* - 10'®M,, consistent with simulation

thermal SZ |Pairs of LRGs |Gas associated with filament is detected@ 5.30
y = (1.31 £+ 025) X 10_8 Tﬁlament < 107K

thermal SZ |SDSS Voids |The void significance is detected at 7.30 and
9.76 for ACT and Planck respectively, which
leads to a joint constraint on void underdensity
and the temperature of warm gas inside the
voids.

» Our results suggest that missing baryon at low redshifts is not missing, but correlated with underlying
LSS density field.

* By using multi-wavelength study, we are approaching the true examination of missing baryon problem



