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Sobre la relevancia del caos para las 
estrellas del halo en la vecindad solar 



Corrientes estelares 
¿Qué son?



Sergey Koposov 
https://www.youtube.com/watch?v=fM3QOPfV17g

https://www.youtube.com/watch?v=fM3QOPfV17g


Corrientes estelares 
Evidencia observacional en el halo



Créditos: S. Koposov y la colaboración SDSS-III

Observaciones

Corrientes estelares en regiones internas

Belokurov et al. ApJ, 642: L137–L140, 2006



Corrientes estelares 
¿Y en la vecindad Solar?



Helmi et al. Nature, Volume 402, Issue 6757, pp. 53-55 (1999).

300-500  
corrientes estelares  

esperadas en la  
vecindad Solar

Helmi A., White S. D. M., 1999, MNRAS, 307, 495

Helmi A., White S. D. M., Springel V., 2003,  
MNRAS, 339, 

Gómez et al. 2013MNRAS.436.3602G



¿Dónde están las corrientes estelares “locales”? 
Acaso el caos…
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¿Cómo estudiamos el efecto del caos? 
Aproximación numérico—analítica

Simulaciones cosmológicas

Modelos analíticos

Indicadores de caos



Disc galaxies in moving-mesh simulations 1771

Figure 21. Spherically averaged dark matter (grey lines) and hot gas (T > 3.0 × 105 K, red lines) density profiles of the eight simulated haloes. The density
profiles obtained in the pure dark matter simulations (thin black lines) of the same haloes, rescaled by the factor 1 − !b/!m, are also shown for comparison.
The dotted vertical lines indicate the position of the virial radius of each halo. The contraction of the dark matter haloes due to the cooling and the infall
of baryons in the central regions can be clearly detected in the majority of the simulated objects, whereas there is no sign of dark matter core formation in
any of the galaxies. In the radial range between ∼10 kpc and the virial radius, the hot gas follows to good approximation a power-law profile (dashed lines),
ρhot(r) ∝ rα , with α varying between −1.35 and −2.2 in the different systems.

Figure 22. Stellar disc morphologies for the simulations Aq-C-6, Aq-C-5 and Aq-C-4 (from left to right, respectively). As in Fig. 1, the three panels feature
an edge-on (top) and a face-on (bottom) view of the projected stellar density to allow a visual comparison of the disc structure and its composition in terms of
stellar age as a function of the resolution.

systems are ideal for examining this issue as the high quality of
the initial conditions has been validated to high accuracy with dark
matter only simulations.
To allow a straightforward comparison with the Aquila code

comparison project we focus on the Aq-C system, which we have
simulated both at eight times higher (Aq-C-4) and eight times lower

(Aq-C-6) mass resolution than used in our default set up. In Fig. 22,
we compare the stellar morphology we obtain for these three cases.
The images are constructed in the sameway as those shown in Fig. 1,
and use the same mapping of stellar luminosity to image intensity
and colour. We have opted to show the z = 0.2 output instead of
z = 0, because the Aq-C-4 run experiences a close tidal encounter
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Oblado: impacto bariones



Variational Chaos Indicators Code
www.fcaglp.unlp.edu.ar/LP-VIcode/

http://www.fcaglp.unlp.edu.ar/LP-VIcode/


Resultados 
¿El responsable es el caos?
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Resultados 
¿Y la difusión?



Difusión 
Variación de las “integrales de movimiento”

HIGH ORDER
RESONANCES



Roaming



Gómez et al. 2013MNRAS.436.3602G



Problema 
¿Acaso el caos es responsable de destruir información crucial para 
reconstruir la historia evolutiva de la Galaxia? 

Resultados 
Encontramos evidencia numérica de que no sería así para estrellas 
del halo en la vecindad solar. 

Conclusiones, aspectos a mejorar, trabajo 
en proceso y a futuro

Aspectos a mejorar 
Modelos analíticos.

Trabajo en proceso 
Modelos analíticos dependientes del tiempo. 

Trabajo a futuro 
Cuantificar el caos directamente sobre simulaciones cosmológicas. 


