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Context and overview
UNIVERSITY OF LEED

Our aim is to elucidate the effects of stellar radiation, stellar winds
and SNe on the evolution of gas where stars and stellar clusters are
born, with further regard to the study of triggered star formation .

Method: hydrodynamic simulations with realistic initial conditions that
Include magnetic fields, self-gravity & realistic stellar feedback.

Today, | will concentrate on simulations including magnetic fields and self-
gravity, examining the mass, momentum and energy effects of stellar
winds and SNe.

A The physics we include in our models.

A Developing a realistic initial condition as a starting point for feedback.
A The stellar evolution models and resulting feedback.

A Comparisons to previous work and observations.

A An intriguing suggestion for the Rosette Nebula!
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Winds are important
CONTEXT AND OVERVIEW UNIVERSITY OF LEED

A Total energy injected is less than SNe, but in many clusters no SNe yet.
A Stellar winds create bow shocks around nearby stars, e.g. in RCW49.

A GLIMPSE full colour
Image of RCWA49.

A The scale bars are
0.6 pc at 4.2kpc.

A Bow shocks are |
indicated S1-3. e

A Three energy sources o
that could drive
large-scale interstellar -0
flows are indicated.
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Povich et al. 2008, ApJ, 689, 242-248



Physical model & engine
UNIVERSITY OF LEED

A We wish to start from the simplest set of self-consistent physics for the
formation of our mol ecul ar c¢cl oud a
there. Specifically 3D MHD, self-gravity and multi-phase ISM (i,e.
realistic heating and cooling).

A We used a magnetohydrodynamic version of MG with self-gravity - a
parallelised upwind, conservative shock-capturing scheme, with
adaptive mesh refinement. T

— thermal pressure
B’/2n3 magnetic pressure

A Three field strengths were considered, all with: B = BO_IEX
The hydrodynamic case: 6= « -
Pressure equivalence: 6 =1 - commonest. .|
Magnetically dominated regime: 6 =0.1 |

A 100-pc diameter diffuse cloud, n,=1.1 cm3 +/- 10%-|
A For =1, B,=1.15¢G. Forb=0.1, B,=3.63¢G |

A Pressure equilibrium with low-density surroundings | e |
More details on my poster. ) ‘
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A t=35.4 Myrs. Only looked like an MC for last 10Myrs UNIVERSITY OF LEEDS



RERES

INITIAL CONDITION

A In the magnetic case, the model forms corrugated sheets...
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RERES

INITIAL CONDITION FOR FEEDBACK

A New initial condition. »

A 100 pc-diameter .
bcorrugatedod”™

A Filamentary in projection °°
A 17,000 M 0.5

A Density >100 cm™ after -1.0
32.9 Myrs of evolution

A Assume free-fall time of

(a) x=0 plane

o
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(b) y=0 plane

5.89 Myrs to forms stars -
A Inject stars at t=38.8Myrs
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A Position of central star
(-0.025, 0.0, 0.0125)

0.5

PNOJd 21WOoTE SN
Diffuse atomic cloud |\ =

Pressure-confining low-density surroundings

A Total mass in excess of
star formation mass

1.0 -0.% 0.0 0.5 1.0
P X

100 pc g

log(%)

[g cm?]

log(p)

-1.0

1y [enr?]

log(%)
-3.0

-4.0

[gcm?]




15M.. star: wind phase

FEEDBACK RESULTS UNIVERSITY OF LEEDS

A 15 M; star, following Geneva 2012
track (more details on poster).

A Showing the wind evolution during
the MS at three times and finally at
the end of the RSG phase.

A Low mass-loss rate and low wind
energy have minimal effect.

A Small, local cavity driven through
the parental molecular cloud.

A RSG phase deposits considerable
material into this cavity.

A RSG affects early evolution of the
SN, but only small perturbation.

A Total mass injected 1.75 M, total
energy injected of 1. O5x1049 erg



