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Structure

Spherically symmetric nonrotating star

Electrosphere

Strange matter in Color-Flavor Locked (CFL)
phase

— Strange matter in Cristalline Color
Superconducting (CCSC) phase
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Anglani et al. arXiv:1302.4264
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CFL VS CCSC
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Equilibrium Configurations

We solved the TOV equations for two estreme sets of EOS parameters
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Charge Distribution
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Charge Distribution

CCSC CRUST ELECTROSPHERE
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Positive Charge Distribution
Net charge inside the CCSC crust

Y 0n(z)=be’ z<0
; .

Debye screening length approximately given by the free Fermi gas

Model | ur (MeV) | M, (MeV)|d (fm)|b (MeV®) |V, (MeV)
A 387 150 3.8 |4.5x10°| 14.2
A 387 250 3.9 |3.0x10%| 374
B 302 150 49 |55x10%| 178
B 302 250 3.3 |5.2x10%| 46.9

Depends on the Mass
MeV ,— of the Strange quark

The total positive charge 4
P g Q0" =10 : I\/IS ’|‘=>ne(z)1‘

Weakly depends on the
Star Model A or B

fm
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Torsional Perturbation |I=1 n=1

4 Top view
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Frequency of the first mode

Only 1 component of the

displacement Frequency of the Mode
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Amplitude of the Oscillation
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Oscillating Magnetic Dipole

Charge Current density !
le+06 -
oJ = eE Q.n.(r)ou,, =

i & :

Far Field approximation r >> R £
Coherent emission ¢/ >> R g
i &
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Time needed to emitt all the energy of T s glirch
the excited mode - P




Prediction

No periodicity

Radio Frequency Band

High Emitted Power

Short Duration

!

w=60kHz |
P=10%erg/s T
T=10"s
D =1km

!

VS

Observations

* Only frequencies =2 GHz
(Parkes 64 meter radio telescope)

Bandwidth of 400 MHz
centered at 1.382 GHz



FAST RADIO BURSTS

D. Thornton, et al., Science, vol. 341, no. 6141, 2013

“detection of four nonrepeating radio transient events with
millisecond duration at a distance of about 3.2 Gpc and

extimated power of P <10*erg/s




Open Questions

The EM emission for higher frequency?

What is the role of the electrosphere? 1 order of
magnitude suppression by Thomson scattering

What happens with a large background Magnetic field?

What for higher modes (I1=2)7?
0L
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Assumptions m,=m,=m,=0
ui(z) = U, _3Q5¢(Z)

Local Weak equilibrium

u,(2)+u,(2) =, (2)
u,(2)=p(z) dq(b d¢
7 —(07) = (0+)

Boundary Conditions

Poisson Equation

d2¢ CFL
d_zz_ = 82 Q,-n,-(Z) Internal dof

\ k. (2)
n(z)=C, F3;$) kF,i(Z)=\/4“i(Z)2_m2

CCSC phase

Electrons
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Shear Modulus in CCSC

- This large value of the shear modulus is due to the fact
that the typical energy density associated with the
oscillations of the condensate modulationis p*2 A2,
where A IS determined Dby the
strong interaction in the antitriplet channel. Instead,
In conventional neutron star the associated energy is at
the electromagnetic scale.

1 dV 4«
Nd(Z)=U_g(Z)=N+§V(Z) dz> =-g2QiCik?(Z)
1= =3V ()

V(z)=u.(2)=u, —ep(z)
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Torsional Perturbation I=1 n=11 .,
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