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Table 1 Flat priors of cosmological parameters selected in this work

Q2 [0.005,0.1]
Q.? [0.001,0.99]
10061¢ [0.5,10]
T [0.01,0.8]
In(10'°4;) [1.61,3.91]
ny [0.8,1.2]
w [-1.5,1]
Negr [0.05,10]
& [0.05,5]
& [0.05,5]
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Figure 1 One-dimensional distributions of total neutrino masses from
the different datasets in normal and inverted hierarchy models. _center
in the label represents the center value, _lower represents the minimum
value and _higher represents the maximum value. Two vertical dashed
lines represent the center value of 95% masses limit.
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Figure 2 One-dimensional distributions of total neutrino masses from
the different datasets in normal and inverted hierarchy models, when in-
cluding the constant equation of state of dark energy. _center in the label
represents the center value, _lower represents the minimum value and
_higher represents the maximum value. Two vertical dashed lines repre-
sent the center value of 95% masses limit.
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Figure 3 Constraints on the evolution of total neutrino masses as a function of redshift from cosmological and particle physics experiments in the

normal and inverted hierarchy models.
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Constraints on the neutrino masses from particle physics
experiments and cosmological observations

SHI Xu-Chen” & XIA Jun-Qing”

Department of Astronomy, Beijing Normal University, Beijing 100875, China

Combining the cosmic microwave background temperature, polarization and lensing data with distance measurements
from baryonic acoustic oscillations and type Ia supernovae, as well as the laboratory results of the global fitting of neutrino
oscillation experiment in Nufit5.1, we investigate the constraints on the total neutrino masses in detail. First, considering
the neutrino mass as constant, we obtain the tight constraints on the total neutrino masses in the normal hierarchy (NH)
and inverted hierarchy (IH) cases: Xm, < 0.133 eV (NH) and Xm, < 0.160 eV (IH) (95% confidence level). Then
we can determine the lightest neutrino mass strightforwardly: m,, < 0.035 eV (NH) and m,, < 0.046 eV (IH) at 95%
confidence level. Notably, this is one of the tightest limits on the lightest neutrino mass. Finally, we consider a neutrino
model demonstrating that its masses can evolve with the cosmological redshift. After dividing the entire redshift into three
ranges, all constraints are consistent with zero, implying that the current cosmological data do not support the neutrino
model with varying masses.

neutrino masses, neutrino oscillation, cosmological observation
PACS: 14.60.Pq, 95.85.Ry, 98.80.-k, 98.80.Es
doi: 10.1360/SSPMA-2022-0079
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