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Plan

● Introduction/Motivation

● Relativistic stars in GR (M-R profile, oscillations of 
pulsating stars)

● Impact of (bosonic) dark matter on strange quark stars

● Radial and nonradial oscillations of BSs made of ULRDM

● Conclusions



  

Cornerstones of Modern Theoretical 
Physics



  

          Dark Matter



  

        Today's picture of the universe

3 independent 

data sets coincide

Concordance cosmological model!Concordance cosmological model!



  

Combination of data



  

(Accelerating) expansion history
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Popular candidate: WIMPs
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Self-Interacting DM: A solution to the low scale 
crisis?
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Ultra-light repulsive scalar DM
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      DM searches



Compact stars: Ultra high densities



  

Quark stars vs neutron stars



  

SN versus SLSN



  

Part I: Impact of SIBDM on SQS



  

Exterior solution



  

Interior solution of a star



  

Structure equations



  

Mass-radius diagram



  

DM effect: two-fluid formalism



  

Define the sources



  

Bose-Einstein Condensate



  

Condensed dark matter



  

Condensed DM impact on SQSs



  

Asteroseismology (or sounding the 
interior of stars)



  

Study the vibrating modes of stars



  

Oscillation spectra



  

Perturbation theory



  

Equations for perturbations



  

Boundary conditions



  

Number of nodes in a boundary value problem



  

Radial Oscillations: Frequencies



  

Radial oscillations: Eigenfunctions



  

Part II: Oscillations of pulsating BSs 
made of ULRDM
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Pulsating (Newtonian) boson stars
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Radial oscillations: equation for the 
perturbation
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Radial oscillations: Frequencies
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Radial oscillations:Main numerical results
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Non-radial oscillations
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Frequencies
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Numerical results II
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Frequency differences



  

Conclusions

● Dark matter is an essential ingredient of standard 
cosmological model (don't know if it is fermionic or bosonic)

● Strange stars are hypothetical compact stars that can 
explain super-luminous supernovae

● We have integrated the structure equations assuming a two-
fluid system (quarks + bosonic DM) for 2 DM models → M-R 
profile

● We have integrated the equations for the perturbations to 
compute the frequencies and the eigenfunctions

● Adding more DM the frequencies increase

● Radial and non radial oscillations of BSs made of ULRDM
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Thank you for your attention!
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