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1. Motivation

[Nature Phys. 16 (2020) 9, 907-910]
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Motivation

Equations of state for QCD matter
[Annala et al., Nature Phys. 2020]
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Motivation

Quark-matter core masses in NSs
[Annala et al., Nature Phys. 2020]
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Motivation

Mass-Radius diagram (cartoon) for compact and
non-compact stellar objects [Alford et al., 2017]
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2. Seminal work:
Glendenning, Kettner, Weber (1995)
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2. Results of Glendenning, Kettner, Weber (1995)

Equation of state (left) and corresponding MR diagram (right)
[Glendenning et al., 1995]
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Dynamical stability of their strange dwarfs (SD)
They perform the dynamical stability analysis by solving the
Sturm-Liouville problem [Chandrasekhar, 1964] for the amplitudes, un, i.e.

d

dr

(
Π
dun
dr

)
+ (Q + ω2

nW )un = 0.

Oscillation frequencies in terms of Φ(ω2
n) ≡ sign(ω2

n) log[1 + |ω2
n|]
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The analysis of Alford, Harris, Sachdeva (2017)
They modeled the transition as a crossover with width δP which must
recover the discontinuity when δP → 0. Also they adjusted the BPS EoS
into a continuous function. Their SD EoS is given by [Alford et al., 2017]

ε(P) =
1

2
(1− f (P)) εBPS(P) +

1

2
(1 + f (P)) (3P + 4B).

where f (P) = tanh ((P − Pcrit)/δP).
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Dynamical stability of Alford, Harris, Sachdeva
(2017)
They also perform the dynamical stability analysis by solving the
Sturm-Liouville problem [Chandrasekhar, 1964] for the amplitudes, un, i.e.

d

dr

(
Π
dun
dr

)
+ (Q + ω2

nW )un = 0.
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Radial oscillations with interior discontinuities

José C. Jiménez (IF-USP) Stability of strange dwarfs 12 / 25



Boundary conditions in 1st-order phase transitions

José C. Jiménez (IF-USP) Stability of strange dwarfs 13 / 25



Recent result of
Di Clemente, Drago, Char, Pagliara (2022)

arXiv:2207.08704
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Recent result of
Di Clemente, Drago, Char, Pagliara (2022)

arXiv:2207.08704
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4. OUR FRAMEWORK:
(First-order) Radial oscillation equations
Instead of solving the Sturm-Lioville problem, we use the first-order
formalism developed by [Gondek et al., 1997] which is given by

dξ

dr
= −1

r

(
3ξ +

∆P

ΓP

)
− dP

dr

ξ

(P + ε)
,

and

d∆P

dr
= ξ

{
ω2eλ−ν(P + ε)r − 4

dP

dr

}
+

ξ

{(
dP

dr

)2 r

(P + ε)
− 8πeλ(P + ε)Pr

}
+

∆P

{
dP

dr

1

P + ε
− 4π(P + ε)reλ

}
,

where ω is the oscillation frequency.
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OUR FRAMEWORK:
Cold-quark matter equations of state
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Pressures for the MIT bag model (B) and perturbative QCD (FKV)
[arXiv:1311.5154,1906.11189]
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OUR RESULTS:
Strange-dwarf families with the MIT bag
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OUR RESULTS:
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José C. Jiménez (IF-USP) Stability of strange dwarfs 19 / 25



OUR RESULTS:
Strange-dwarf spectrum with the MIT bag
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OUR RESULTS:
Strange-dwarf families with pQCD
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OUR RESULTS:
Strange-dwarf spectrum with pQCD
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4. Conclusions

We revisit the dynamical-stability question of strange-dwarf hybrid
stars solving the radial-oscillation equations analyzing properly the
associated eigenfrequencies.

In contrast to past results, our calculations indicate that the
strange-dwarf family is really stable when rapid and slow conversions
occur. The so-called reaction mode plays a fundamental role since in
most situations one finds that Rcore � Rcrust.

In order to prove the robustness our findings we performed all our
radial-oscillation calculations also using the FKV pocket formula
containing state-of-the-art results from cold and dense pQCD.

José C. Jiménez (IF-USP) Stability of strange dwarfs 24 / 25



Acknowledgements

Grants No. 2020/07791-7 and 2018/24720-6
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