
Prelude



Programs: Requirements

●

● You will need a C compiler and a 11+ Mathematica.

● The required files for the hands on lecture can be downloaded in 

CODES

https://drive.google.com/file/d/17QXLMJ5gcG493VQHwr5ngAvZGfFJWlUN/view?usp=sharing


Programs: C Integrator

●

●

How To Install GCC

●

http://www.newthinktank.com/2013/08/how-to-install-gcc/


Programs: Running

●

●

●

If you want to run by hand:
$  gcc -ofast BS.c -o S -lm
$  ./S

To run the executable: 
$ sh Exec.sh



Programs: Final thoughts

●

●

●



How we numerically solve 
ODEs:

Boson Star
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Boson Star Equations



The Field equations

●



The Field equations

●



Asymptotic approximations: Origin



●

● σ
σ ω → λ σ ω λ

● 𝜑 σ

Asymptotic approximations: At infinity
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Adaptive step Runge-Kutta
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Numerical Procedure: Integrator  
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Numerical Procedure: Adaptive Step  



Dormand-Prince method
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Numerical Scheme: Integrator  



Shooting Strategy: Secant method
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Numerical Procedure: Structure  



Data Analysis



Numerical Procedure: Solution profile 



Numerical Procedure: Domain of existence 

S
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/𝜇



Numerical Procedure: Solution profile 



Numerical Procedure: Excited States 
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