Modelado de galaxms con

espectro de Imeas de em|5|on
debldo"a formacuon estelar

Marcos V|.IIaverde(1) Mlguel CerV|ﬁo(1) entina Lurldlana(2 3 1)"7. b

<+ (1) Instituto de Astrof|S|ca de Andaluma |
- (2) Instituto'de Astroﬂsma de Canarias
- “(3) Universidad de La Laguna -

Charla CCD. Aprll 28 2010, IAA *..



"VSVN ‘wes| abejisH 9|qqnH “[e 18 (OVON ‘Bsely "N) 10108y 'L ‘(Yosyed) 8|IIA00S "N Ip8ID




Credits: NOAO

M20 / TRIFID
Cluster mass: 190 Mg
(Lada & _Lada, 2003)

Credits: NASA, ESA, Hubble Heritage (STScl/
AURA)-ESA/ Hubble Collaboration

NGC 3603
Cluster mass: ~10* Mg
(Harayama et al., 2008)



HIl region models

e 4000 HIl region models (Cloudy 08.00)
—Z =0.001, 0.004, 0.0028, 0.020 and 0.040
—8 Cluster masses (1 — 10’ M)
—100 ages (0.1 — 10 Ma)
—Clusters SED obtained from synthesis models.
(Sed@, Cervino et al, 2002)



What |s a synthe5|s model?

‘- Lurldlana & Cervifio (2007)




Method

SED from synthesis models

!

Photoionization model

!

Emission lines intensities

Linear regressions
log(L) = o + Blog(M)= L = A-MPB
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Collisional lines
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 Lada & Lada (2003)

 Zhang & Fall (1999)

Initial Cluster Mass Function
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Low-mass cluster contribution

ICMF: P(M) = C- M~
Scale relation: L(M) =A- MF

farl LM)P(M)AM = [,,° AM -CM~2dM =

= A-C(MP-1— L)
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Anclytical vs. Stochastic IMF

Cervino & Mas Hesse (1994)



Monte Carlo simulations

2 million simulations:
— Solar metallicity and ZAMS

— Cluster masses between 20-10* M, (low mass set)
— Cluster masses-between 103-10° M, (high mass set)

CMF o« M2 (Lada & Lada, 2003; Zhang & Fall, 1999; Hunter et al., 2003)

MF o« M2-3> (salpeter, 1955)

Distributions of:

— Number of stars

— Cluster masses

— Q(Ho)

— Cluster Teff as a function of cluster Q(He)/Q(H)



(K)

star
eff

T .« calibration

| | | | ol | | | |
5¢10*} [
5¢10*F
104t [
210 4.104__
Q L
10*F i
3¢10*F
5¢10°}
2¢10*F
1 L 1 1 L1 1 1 L1 AEETIT CEEETIT CEEETIT CEEETIT CEEETIT L1
0.1 1 10 100 10°° 10° 10* 103 10 107!

Mass (Mgn) Q(He’) / Q(H’)



(K)

clus
eff

610"

5¢10*

4¢10*

3¢10*

2¢10*

2861

2384

1908

1431

Models per cell

\O
(9)]
S

10* 10°
Cluster mass (Mgy)




Teff (K)
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Probability

Probability
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80 % of 100 Mg, clusters do not
generate HIl regions.



Teff (K)
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Conclusions

Different lines have different contributions from
different HIl region.

To study low-mass cluster contribution, sampling
effects must be taken into account.

Only 20% of clusters with M~100 Mg can generate
an HIl region.

Strong correlation between Q(H®) and T for M < 10*
Mg .
M < 10* M better represented by a single star.

Low-mass clusters are suitable for hot-star
atmospheres studies.






