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Someg.of the proper of the HIl galaxies agggrt
of arger set of Blue Compact _Ga_alaxi'e§ (‘_ﬁf S
(let me remind you some of them) : R

+Compact aspect (Haro, 1956; Zwicky, 1960)
4+Prominent emission lines (Sargent & Searle, 1970)

+Low metallicites as deduced from nebular analy®is
(Z5/50 < Z < Z5/3; Kunth & Sargent, 1986)

+Intense bl lor (Mg > -18.8; Papaderos et al.
1995, 199 |
+Low content™of molecular hydrogen (M(H,)/M(HI)

~ 0.01; Sage et al. 1992)




ke them very‘ﬂable in order to- ans.wef-
some open questions about ... - :

. the existence of 381 . Dwent eltipticsls
an evolutionary link
with elliptical and

primaeval dwarfs,
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log o(km s71)

Telles et al. (1997)




+ Blye Compact Dworl Galonies
2 Galectic Glabulgr Clestars

® \irge dE

& SME Globular Clusters
VLME Gichular Cluskers

Thuan (1985)
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make them veryssllitable in order to ans" |
50®0pen questioms about . -

. if they are indeed recently formed objects -
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make them veryasllitable in order to ans‘
so@open questiofS about . - S

. the triggering and the nature of the procceﬁses
of star formation,
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... make them verysgllitable in order to ans"
sogfsopen questioMS about ... R

.. their chemical abundances (primordial_hellitim,
chemical evolution, etc...).

) NS4E|
Pagel et al. (1992)
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... make them verysgllitable in order to ans"
sogfsopen questioMS about ... R

—

... the actual metallicity distribution of Hil.galaXies.

‘ ‘ — .
| With [OIII]A4363 &  (236) em—
5 Without [OIII]A4363 A (104)

. Both.
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In our previous wor D. Thesis E. Pérez—‘
Mo . Pérez-Mo o & Diaz, 2003) we sttidied

a sample of 12 Hll galaxies through:.. .

... spectrometric observations in the 7000A -1y
range (IDS=INT) ... ' -
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This range, added t'e optical one, aIIows‘.

me e more than ORe electron temperature and
to study the inner ionization structure of the"
nebula.
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o HII galaxies
@® Observed HII galaxies
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In our previous workglBhD. thesis E. Pérez- I\‘tero
Pér ontero & DiaZ; 2003) we studled a sanﬂ)le of
12 HII galaxies through -

. single star (CoStar model atmospheres )'
phot0|on|zat|on models with updated atomic
coefficients..

"

log (O+f"02+)



In this work we mo he same objects witl‘e new
mo@atmospheres 'B stars: WM-basic (Patildrach
et al."(2001), WR stars: Hillier & Miller (1998) ass.
|mplemented in StarBurst99 (Smith et al. 2002)




Moreover, we add t e spectral informatio‘
pho@etry in B, R aMd Ho. (Gil de Paz et-al..2003) and
the intensity and equivalent widths of the WR features
(Guseva et aI 2000)
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Thegmplete —e—
information is
avalaible for 5 of the
12 objects, but ...

11IZw40 is the object

Mrk1434

EW(Ho} /EW(Fo)

—e—
Mrk209

where there is a
better agreement
between all
observatio

: 1
F(Ha) /F(Ha)




Some properties of‘w40

I1Zw40
B (mag) 11.87+0.04
EW(HB) (A) 272
D (Mpc) 10.140.3
d (pc) A 250
log Q(H) (phot - s71) 53.267
ae (Mg /year) 1.3440.21
n, (cm~3) 29040
log U -2.23+0.08
log M(HI) (M) 8.649
log M(HIT) (M) 6.09
log M, (Mg) 6.40

“Brinks & Klein, 1998

It’s a il,M BCD. The emission in R has a 40% of its
origin in Ha. Likely, it’s a merging object.




Moreover, its high slbal to noise ratio even‘f the
we@t emission i gives much conﬂden.gem the
meaStrement of the intensities - -

Flux (continuum}) Flux {He)

16 3 2 Ho 6563
{x 10 ergs cm’)

S/N (Hat)
26600

(1) 4 6370
(2) 6380
(3) 6 6390
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Cloudy photoionizat‘

We have used again |
atmospheres as impleménted

cod t with the n

in Starburst99 in order to study the stellar~=_ ..

T

populations and check differences in the derived

abundances.

Model properties

Code

Cluster atmospheres
O-B atmospheres
WR atmospheres
Star formation
IMF

IMF limits

Mass limit (SN)
Mass limit (BH)
Metallicity

Loss mass

Wind model
Density
Abundances

Dust

Cloudy 96.05 (Ferland, 2003)
Starburst99

WDM-basic, Pauldrach et al.(2001)
Hillier & Miller (1998)
Instantaneous burst

Salpeter (x=2.35)

0.8 - 120 Mg,

8 Mg

120 Mg

0.004 (= 1/5 Zg)

Standard

Theoretical

Constant

0O.S,N and rest scaled to solar
(Allende-Prieto et al., 2001)
only depletion




To find out the age he population contrc‘g the
pho@nization equMBrium of the gas,.we d@ Some
trials'with the observed properties (den5|ty,
metallicity, Q(H), radius).

. .j_ .

*  Observations
# (CoStar single star

#—# Continous SF burst
©—=2 [Instantaneous SF burst

log (JONI/HB)

1t ¢ ]
0,08 0,07 49 -485 -48 475 47 465
log ([OL/HP) log (O'/H")




To find out the age he population contrc‘g the
ph hization equiM®rium of the gas, we do'Some
trials'with the observed properties (den5|ty, <
metallicity, Q(H), radius).

*  Observations
# (CoStar single star

®—& (Continous SF burst
o—0 Inatantan-:ﬂus SF burst | !

log ([SII}/HB)
log (S™/H"

1.0

|l

-0.98 -(.96
log ([SIT/H[3)




IT Zw 40 Observed Single burst model

(1.5 Myr) - — Instantaneous burst
EW(HpB) (A) 272 £2 378 : — }}Myr burst
- ’ —— 2 Myr burst

— 4 Myr burst

I Zw 40

Nevertheless, as the st 5 ks &
observed EW(Hp) are SERERSERRE S L
lower than predicted
by an unique burst
with less than 2 Myr
and we observe WR
features w 0
composite ain
population with
other older.
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—— Synthesis models {Schaerer & Vacca, 1998)
= Ohbserved f[{WR) {Guseva et al., 2000)




IT Zw 40 Observed Single burst model

(1.5 Myr) - — Instantaneous burst
EW(HpB) (A) 272 £2 378 : — }}Myr burst
- ’ —— 2 Myr burst

— 4 Myr burst
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—— Synthesis models {Schaerer & Vacca, 1998)
= Ohbserved f[{WR) {Guseva et al., 2000)




IT Zw 40 Observed Single burst model Composite models
(1.5 Myr) (1.5 + 3.2 Myr) (1.5 + 4.2 Myr)

EW(HB) (A) 272 +2 378 267 269

I Zw 40

In order to assign an

BB WR 4650 A RB WR 5808 A
T

age to the older
burst we must

100 - FOL/F(HP)

compare the

observed WR

features with those
predicted

models, 0 ve

taken into account
the younger cluster.

—— Synthesis models {Schaerer & Vacca, 1998)
= Ohbserved f[{WR) {Guseva et al., 2000)




IT Zw 40 Observed Single burst model Composite models
(1.5 Myr) (1.5 + 3.2 Myr) (1.5 + 4.2 Myr)

EW(HB) (A) 272 +2 378 267 269

In order to assign an

BB WR 4650 A

age to the older
burst we must

100 - FOW/F(HP)

compare the

observed WR

features with those
predicted

models, 0 ve

taken into account
the younger cluster.

Age (Myr)

—— Synthesis models {Schaerer & Vacca, 1998)
= Ohbserved f[{WR) {Guseva et al., 2000)




Wel¥gassessed
the possibility of
an enriched
younger cluster
as proposed with
the gas by

Stasinska &
|zotov (2002), or
an understi ed
chemical
abundance
temperature
fluctuations)

100 - EQW)/F(HP)

BB WR 4650 A

Age (Myr)

11 Zw 40

RB WR 5808 A

Age (Myr)




Wel¥gassessed
the possibility of
an enriched
younger cluster
as proposed with
the gas by

Stasinska &
|zotov (2002), or
an understi ed
chemical
abundance
temperature
fluctuations)

100 - EQU)/F(HP)

BB WR 4650 A

I Zw 40

RB WR 5808 A




We?assessed
the possibility of
an enriched
younger cluster

as proposed with
the gas by

Stasinska &
|zotov (2002), or
an understi ed
chemical
abundance
temperature
fluctuations)

100 - FL/F(HB)

SBS 0926+606
BB WR 4650 A RB WR 5808 A

Z = 0.2 solar, single burst
Z = 0.1 solar, single burst
£ = 0.2 solar, composite burst

£ =101 solar, composite burst




We?assessed
the possibility of
an enriched
younger cluster

as proposed with
the gas by

Stasinska &
|zotov (2002), or
an understi ed
chemical
abundance
temperature
fluctuations)

100 - FOA/F(HP)

2.0

UM 462

BB WR 4650 A RB WR 5808 A

h‘_m !.._ "
3.0 4.0 5.0 20 3.0 4.0

Age (Myr) Age (Myr)

Z = 0.2 solar, single burst
Z = 0.1 solar, single burst
£ = 0.2 solar, composite burst

£ =101 solar, composite burst




Object Age y.c. Mass y.c. Age o.c. Mass o.c.
(Myr) (1 10°Mg)  (Myr) (- 10° M)
II Zw 40 1.5 1.55 32 1.05
1.5 1.88 4.1 1.04
Mrk 5 0.5 0.11 4.0 0.02
SBS 09264606 0.5 0.80 4.1 1.82
0.5 1.06 5.0 1.68
Mrk 22 1.5 0.31 4.2 0.57
Mrk 1434 2.0 0.28 4.5 0.96
UM 462 1.5 0.25 4.0¢ 2.46
1.5 0.86 5.0 2.46
Mrk 209 1.5 0.05 3.2 0.05
1.5 0.07 4.1 0.04

*At lower metallicity

For all the 7 objects, we find a composite population
of ionizing star clusters as for the sample of GEHRs
with WR in Castellanos et al. (2002)




On the contrary as iwlmann et al. (1999), ‘ find
tha‘ mass of theydunger cluster is almoétfqual
to that in the 3-5 Myr phase. —

| | | |
— G_UM461 (Raimann et al., 1999)
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On the contrary as iwlmann et al. (1999), ‘ find
tha‘ mass of theydunger cluster is almoétfqual
to that in the 3-5 Myr phase.

— G_UM461 (Raimann et al., 1999)
= Our sample
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In relation with eveZ‘I)der populations in t‘e
obj , photoioni n models cannot provide™

anysolid conclussion. - —

. <

*For instance, in
1Zw40 (B-R =

0.77), there is ™
evidence of a very
old population ....
combined with a
intense reddening
effect ?

20 20 60 80 100 0 20 40 60 80 100

Age (Myr) Age (Myr)




1Zw40)
Mrk5
09264606
Mrk22
Mrk1434
Mrk209
UM462

0,
L]
<
P
<]
P
N

The most important

issue resolved
about the new
models is t
agreement
the EW(HB)
observed and
predicted

log [OIT)/[OHT]

2y
2.2

log EW(HJ)

Observations
CoStar model
Composite population model

Single population model




1Zw40)
Mrk5
09264606
Mrk22
Mrk1434
Mrk209
UM462

-»

diyrallp GV o

However, the
models fail to
predict at sa
time the io
structure o
oxygen and
sulphur.

log [SIT)/[SII]

(.8 L6
log [OI}/[OIHI]

Observations
CoStar model
Composite population model

Single population model




1Zw40)
Mrk5
09264606
Mrk22
Mrk1434
Mrk209
UM462

diyrallp GV o

Moreover, the

models are not able
to fit at same time

the nebular the
auroral lin this

case, the [ 363
A, so O2+ |s always
understimated.

Observations
CoStar model
Composite population model

Single population model




ITZ w40
Mrk5 5 b -
09264606 B ne=lﬂcm i v nﬂ:lﬂ{}cm'ﬂ;_ff‘
Mrk22

Mrk1434 14F »
Mrk209
UM462

-»

diyrallp GV o

t(Olll) are
underestimated and
keeps a complex
relation withat(Oll)
dependin

on density:

' Observations
@® CoStar model
{3 Composite population model

O Single population model




1Zw40)
Mrk5
09264606
Mrk22
Mrk1434
Mrk209
UM462

diyrallp GV o

In relation with the

very large values of
t(SIH) in some
objects, the

6312 A are in
the models the
observed ones.

t([SIII])

Observations
CoStar model
Composite population model

Single population model




1Zw40)
Mrk5
09264606
Mrk22
Mrk1434
Mrk209
UM462

-»

diyrallp GV o

Finally, the
ICF(S++S2+) are
slightly larger than
in CoStar m S,
but quite f:

the observa I
point of Mrk209
yet.

Observations
CoStar model
Composite population model

Single population model




Summary and conclgsions ‘

+ Vﬂave modelled a set of HII gaIaX|es fro‘fn’ thelr
observed properties with the aid of the neweststellar
atmospheres as implemented in Starburst99,
photometry in B,R and Ha and the features of WR

4+ The best-fitted models point toward the existegce
of composite populations with similar masses in all

the 7 studied galaxies, one with less than 2 Myr and
the other b%\ 3 and 5 Myr.

4+ The length and metallicity of both bursts have to
be further investigated.




Summary and conc‘ons ‘

L
4+ The oxygen lines and the equivalent widths. are
well reproduced but fail to reproduce at same time
the ionization structure of sulphur.

4+ Auroral lines are understimated implying lower

electron temperatures and higher chemical g

abundances.

4+ The amo@S3+ IS higher than in ‘CoStar
models, but Il remains lower than in the only

observational point (Mrk209)




