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Formación estelar inducida: RHII

Hay 3 mecanismos propuestos:
1 Collect and Collapse (CC):

Propuesto por Elmegreen & Lada (1977)
Frente de choque ’colecta’ gas y polvo y se forma una cáscara
densa en expansión.
Con el tiempo se inestabiliza y se fragmenta formando núcleos
densos que ’colapsan’ y se forman estrellas.
Formulación anaĺıtica: Whitworth et al. (1994): densidad
uniforme - cáscara esférica en expansión: estima parámetros de
tamaños, masas, tiempos de fragmentación.

2 Radiative driven implosion (RDI):
grumo denso pre-existente colapsa
bordes de nubes brillantes

3 Colisión de nubes moleculares:
Capa densa en la interfase
Se cree que es el mecanismo frecuente en las colisiones de
galaxias con discos
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Collect and collapse
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Collect and collapse: formulación anaĺıtica

Whitworth et al. 1994, MNRAS 268, 291
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We conduct smoothed particle hydrodynamics simulations of the ‘collect-and-collapse’ scenario for star formation
triggered by an expanding H II region. We simulate the evolution of a spherical uniform molecular cloud with an
ionizing source at its centre. We find that the shell driven by the H II region fragments to form numerous
self-gravitating objects. We repeat our calculations at four numerical resolutions to ensure that they are converged.
We compare our results to the analytical model of Whitworth et al. and show that our simulations and the
predictions of Whitworth et al. are in good agreement in the sense that the shell fragments at the time and radius
predicted by Whitworth et al. to within 20 and 25 per cent, respectively.
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Formación estelar inducida
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Formación estelar inducida
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¿y alrededor de las supercáscaras?
Emisión a 60 µm

Suad+(2022)

  

GS121-0.5-037: 
una supercáscara
con  12 RHII jóvenes 
es sus bordes

Aplicando criterios de color a las fuentes del 
catálogo Gaia seleccionamos fuentes candidatas 
a estrellas de TE < B2
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The young stellar objects seen in the interiors of HII regions, such as the
young stars, protostars, and “proplyds” did not form in the environments
in which they reside today. 12 / 27
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Shocks driven in advance of ionization fronts compress dense molecular
gas surrounding HII regions.
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Formación estelar inducida

Rojos: Clase 1, Amarillos: Clase 2 15 / 27



Formación estelar inducida: WR130

Cichowoslki+2015
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Choque de nubes
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Sequentially Triggered Star Formation in OB Associations
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Sequentially Triggered Star Formation in OB Associations
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Walch+(2015): Del abstract: ...By performing high-resolution, three-dimensional smoothed particle hydrodynamics

simulations of HII regions expanding into fractal molecular clouds, we investigate whether the formation of massive

clumps in dense, swept-up shells necessarily requires the CC mechanism.

In both Run 1 and Run 2, a star emitting hydrogen-ionizing photons at rate NLyC = 1049s−1 (O7.5) is placed at

the centre of the cloud. The black dots in the evolved HII regions mark sink particles, which represent forming

protostars.
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Modelos y RCW120
Walch+ 2012, 2013, 2015: expansion of an HII region in a fractal
medium

a hybrid mechanism is at work, which combines elements of C&C and RDI; it is not standard C&C because at no

stage does a coherent shell form and then become gravitationally unstable and fragment, but it relates to CC

because the clumps do collect additional material, due to the expansion of the H II region
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Modelos
Muy dif́ıcil identificar qué estrellas se formaron de modo
espontáneo y cuáles de modo inducido, o cuál es el impacto neto
(acelerar el proceso (weak triggering), Dale+2007).

  

Fuente ionizante abajo Fuente ionizante arribaSin fuente ionizante (control run)

formación inducida
formación espontánea

103
 93

39
167

0.69 Myr 0.66 Myr0.69 Myr 0.66 Myr

 ~0.67 Myr,  2.3 × 103 M
sun

 , 60 M
sun

 O star, nube elipsoidal, densidad uniforme, turbulencia

Dale+2012
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Regiones HII bipolares
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Regiones HII bipolares
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Regiones HII bipolares
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Star formation near the Sun is driven by expansion of the
Local Bubble
Zucker+2022, Nature 601

Ophiuchus, Pipe, Lupus, and Corona Australis

27 / 27


