
To appear in “XVII Latin American Regional IAU Meeting (2023)” RevMexAA(SC)

ABSTRACT ONLY

BREAKING OF QUADRUPOLAR F -MODES
UNIVERSAL RELATIONSHIPS UNDER THE

SLOW HADRON-QUARK CONVERSION
REGIME.
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Marcos O. Celi1,2, M. Camila Rodŕıguez1,2, and

Lucas Tonetto 3,4

In the past fifteen years, our understanding of com-
pact stars has significantly advanced through key ob-
servations, such as the pulsars PSR J0348+0432 and
PSR J0740+6620, whose radius has recently been
estimated using NICER and XMM-Newton data,
along with the analysis of gravitational waves (GW)
events, as GW170817.

In this work, we consider polar perturbations,
and we calculate the frequency and damping time
of the quadrupolar fundamental f-mode of compact
objects, constructed using a wide range of model
independent hybrid equations of state that include
quark matter. We give special attention to the im-
pact of the hadron-quark conversion speed that, in
the slow case, gives rise to a branch of slow stable
hybrid stars. Moreover, we study the validity of uni-
versal relationships proposed in the literature and
find out that none of them remains valid when slow
stable hybrid stars are taken into account, as has also
been shown for the wI-modes and f -modes in Ranea-
Sandoval et al. (2022, 2023) respectively. This fact
could constrain the applicability of asteroseismology
methods with fundamental modes designed to esti-
mate the properties of pulsating compact objects.
We hope that this result could be tested with the
start up of the third generation gravitational wave
observatories, which might shed some light on the
f-mode emission from compact objects.
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Rodŕıguez, M. C., & Tonetto, L. 2023, Phys. Rev.
D, 107, 123028

1


