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Abstract. Cosmic voids o�er an extraordinary opportunity to study the e�ects of massive
neutrinos on cosmological scales. Because they are freely streaming, neutrinos can penetrate
the interior of voids more easily than cold dark matter or baryons, which makes their relative
contribution to the mass budget in voids much higher than elsewhere in the Universe. In
simulations it has recently been shown how various characteristics of voids in the matter
distribution are a�ected by neutrinos, such as their abundance, density pro�les, dynamics,
and clustering properties. However, the tracers used to identify voids in observations (e.g.,
galaxies or halos) are a�ected by neutrinos as well, and isolating the unique neutrino signa-
tures inherent to voids becomes more di�cult. In this paper we make use of the DEMNUni
suite of simulations to investigate the clustering bias of voids in Fourier space as a function
of their core density and compensation. We �nd a clear dependence on the sum of neutrino
masses that remains signi�cant even for void statistics extracted from halos. In particular,
we observe that the amplitude of the linear void bias increases with neutrino mass for voids
de�ned in dark matter, whereas this trend gets reversed and slightly attenuated when mea-
suring the relative void-halo bias using voids identi�ed in the halo distribution. Finally, we
argue how the original behaviour can be restored when considering observations of the total
matter distribution (e.g. via weak lensing), and comment on scale-dependent e�ects in the
void bias that may provide additional information on neutrinos in the future.
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1 Introduction

Oscillation experiments have shown that neutrinos must possess mass and that at least one of
the three species weighsm� > 0:06eV [1]. Despite their extremely low masses, neutrinos play
an important role in the form of hot dark matter for the Universe as a whole. While neutrinos
were relativistic at very early times, they have cooled down and became non-relativistic in the
course of cosmic evolution, which means they can cluster gravitationally and interact with
the remaining mass distribution in a nonlinear fashion. Their signatures may be observed
both in the cosmic microwave background (CMB) and the large-scale structure (LSS) [e.g.,
2{4]. The heavier they are, the more they interact gravitationally and the smaller is their
free-streaming length. The latter determines the transition scale below which the spatial
uctuations in their distribution become suppressed due to thermal pressure. In the total
matter power spectrum this causes a characteristic suppression that a�ects the abundance
of galaxy clusters and the two-point statistics of galaxies [5]. There are �rst indications for
the imprints of neutrinos in galaxy survey data when combined with the CMB [6, 7], but
the results are still controversial and need further con�rmation [e.g., 8, 9]. For example,
the latest observations of the Lyman-� forest, as well as the latest CMB data from Planck,
constrain the sum of all neutrino masses to

P
m� < 0:12eV [10, 11], leaving only a small

open window to the lower limit of 0:06eV. Hence, the prospects for a successful detection of
neutrino masses are in immediate reach with current and future data sets [e.g., 12{16].

Instead of using the denser part of the cosmic web for the search of massive neutrino
signatures we focus on cosmic voids, the large and under-dense regions of the large-scale
structure. These voids are the largest structures in the cosmos with sizes generally ranging
from around tens to a hundred h� 1Mpc, �lling most of the volume of the Universe. Within
these regions matter is sparsely distributed, with central densities in between 10% and 50% of
the mean cosmic density. The dynamics of these regions are simpler compared to overdense
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