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The nature of Hil galaxies

pwarf, luminous, low-mass starbursts of blue

colors, emission line-like spectra, gas-rich and
metal-poor.

Some very Lnteresting questions about them:
Do they resemble the building blocks of our Universe?

-Are they fundamental to derive the primordial helivwm?

-Avre they really young objects?
‘what did trigger their high SFRs?
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The metal content of Hil galaxies

They usually occupy the low end in the metallicity
distributions of starburst galaxies and Lontzed
gaseous nebulae, but ...

Acre they really wetal-poor olojects? s there an ADF Ln
this type of objects?

gth Workshop “Estallidos de formacion estelar en galaxias” Salobreiva, March, -10, 2010




© do As
ST TRO5 g,
« <,

Metallicity and SFH of Hil galaxies from tailored wmodels. Bnrique Pérez-Montero

The o

T}aeg’ USLE
distributs
HASEOUS |

<
-
IS
o))
O
o)
@)
St
)
g
=
Z.

7.4 7.6 7.8 8.0 8.2
12+log(O/H)

gth Workshop “Estallidos de formacion estelar en galaxias” Salobreiva, March, -10, 2010




The metal content of Hil galaxies

They usually occupy the low end in the metallicity
distributions of starburst galaxies and Lontzed
gaseous nebulae, but ...

Acre they really wetal-poor olojects? s there an ADF Ln
this type of objects?

gth Workshop “Estallidos de formacion estelar en galaxias” Salobreiva, March, -10, 2010




The SFH of Hl galaxtes

Most of themt present old stellar popuLatiows, although
there Ls a oliscrepawcg about a conttnuous SFR or
recursive episodes of star formation (e.g. Terlevich, 2004;
Shnchez-Almelda+, 2008; Papaderos+, in prep.)
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Motivation and methodology

we want to shed some Light about the Z and SFH of
Hil galaxies by means of:

Good spectrophotometrical observations (ISIS, TWIN)
ln a wide spectral range of a sample of Hil galaxies
(SPsS), sywnthetie stellar fitting of their SEPs
(STARULIGHT), derivation of the properties of the
lonizing population (STARBURSTII) and
phototonization modeling of the tonized gas
(cLoury)
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Pata sa mpLe

High precision long-slit data from ISIS/TWIN

Object ID

SDSS J002101.03+005248.1
SDSS J003218.60+150014.2
SDSS J145506.06+4-380816.6
SDSS J150909.03+454308.8
SDSS J152817.184-395650.4
SDSS J154054.314-565138.9
SDSS J161623.53+470202.3
SDSS J162410.11-002202.5
SDSS J165712.75+321141.4
SDSS J172906.56+4-565319.4

hereafter ID

J0021
Jo032
J1455
J1509
J1528
J1540
J1616
J1624
J1657
J1729

Publication

(Telescope)

H06 (WHT)

H06 (WHT)
HO8 (CAHA - 3.5 m.)
HO8 (CAHA - 3.5 m.)
HO8 (CAHA - 3.5 m.)
HO8 (CAHA - 3.5 m.)
HO8 (CAHA - 3.5 m.)

H06 (WHT)
HO8 (CAHA - 3.5 m.)
HO8 (CAHA - 3.5 m.)

redshift

0.098
0.018
0.028
0.048
0.064
0.011
0.002
0.031
0.038
0.016

log L(He)

(erg - s~ 1)
42.13
40.30
40.84
41.26
41.63
39.65
38.93
41.48
40.74
40.57

12+1log(O/H)

8.10 £ 0.04
7.93 £+ 0.03
7.94 £+ 0.03
8.19 £+ 0.03
8.17 £+ 0.04
8.07 £ 0.05
8.01 £+ 0.03
8.05 &+ 0.02
7.99 £+ 0.04
8.08 £+ 0.04

Other names
UM228, SHOC 11
SHOC 22

CG 576

CG 642

SHOC 513

SHOC 536

SHOC 575

In the range 3500 A - 1 um. Al the objects have at
least 4 electron temperatures ([Ot(], [out], [sSt]
and [sStu]), LWL‘PLHLW@ quite precise abundance
determinations (Higele+, 2006; Hilgele+, 200%).
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Fitting of the observed SED

Uuse of STARLIGHT with STARBURSTY9
Librartes
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Fitting of the observed SED

The accuracy of the removal of the underlying
contlnuum
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Fitting of the observed SED

STARULIGHT confirms recursive SFHs ln BCDS
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Fitting of the observed SED

Stellar masses of the lonizing populations
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Fitting of the observed SED

The correction to EW (HB) Ls not larger than 10%

Object ID A(V) log M. log M,,.. % M,,.. EW(HJ3)obs. EW(Hf)cor

(mag)  (Mg) (Mg) (A) (A)
J0021 0.01 9.40 6.89 0.31 97 110
J0032 0.17 8.15 5.53 0.24 90 119
J1455 0.09 8.42 6.04 0.42 133 146
J1509 0.58 8.08 6.96 7.57 123 135
J1528 0.25 8.92 6.81 0.78 171 191
J1540 0.42 7.51 5.22 0.52 122 124
J1616 -0.11 6.55 4.50 0.89 33 33
J1624 0.60 8.88 5.73 0.07 101 107
J1657 0.16 8.45 6.20 0.56 118 132
J1729 0.27 8.65 6.07 0.26 126 126
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PhotoLtonization tatlored wodels

To fit the observed BwW (HP) Lt is necessary to get an
estimate of the dust absorption factor.

R(H) = {4 - Rope (H)

Therefore, a first grid of cLOUDY wodels is produced
to fit the observed emission Lines.
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Phototonization tatlored wodels

Code: CLOUDY V. 06.02

Stellar atmospheres: STARBURSTII (high mass Loss
Geneva tracks)

Metallicity: Dertved O, S, N, Ar, Ne, Fe and He (rest scaled
to solar proportions)

Density: Constant as derived from [Si]

Fitted lines: [OU] 3727 A, [OW] 4363, 4959, 5007 A,
[SU] 6717, 6731 A, [SIl] 9069, 9532 A, [N 6548,
6524 A.

Geometry: Thiek shell

Nuwber of tonizing photons: As derived from Ho
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PhotoLtonization tatlored wodels

Taking dust absorption factors derived from models
Lead to continuous SFHs during the burst
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wWol{f-rRa Yyet pop ulations

The WR blue bump at 4650 A was detected tn seven of
the objects and the WR red bump at 5808 A Ln three.
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Wolf-rayet populations

Even taking dust absorption factors and nebular
continuwm the L and W of WRs are not well reproduceot

Z =0.004, high mass loss Z=0.008, high mass loss
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Thermeal structure

ALL electron temperatures, with the exception of [Sti],
are well reproduced.
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Thermeal structure

The fluctuations of temperature (t2) derived from models
Ls zero, Ln agreement with the measurements of the
Babmer jump i three of the objects. No ADF Ls expected.

— Hel 38X

\ iy
of ’“M“‘
l |', ||

gth Workshop “Estallidos de formacion estelar en galaxias” Salobreiva, March, -10, 2010




Metallicity and SFH of Hil galaxies from tailored wmodels. Bnrique Pérez-Montero

lonle structure

The tonic abundances derived from CELs are well
reproduceol, except St

log( ch “"H ) (models)
v I S
to ) 'S

log(O™*/H") (models)
Iog(N‘."H‘) (models)
‘

3
g
~
=
=
e
=
&0
<

PR T BT | I I S ! | I R RN S R
438 -44 -44 -4 -36 64 -6 56 2 52 438 44

log(O"/H") (derived) log(O”*/H") (derived) log(N"/H") (derived) log(Ne™'/H") (derived)

md 'r"l Tl

&

oy

(=3}
&
'S

log(S""7H") (models)

&

log( S*/H") (models)

log(Ar”*/H") (models)
&
(-]

Iog(FcE'."H') (models)

| ] | ] |
6.8 -64 -6 i -6. 56 -5. 6.8 64 -6 -5. =7 68 64

log(S'/H") (derived) log(S”"/H") (derived) log(Ar"'/H") (derived) log(Fe”'/H") (derived)

gth Workshop “Estallidos de formacion estelar en galaxias” Salobreiva, March, -10, 2010




Equivalent effective temperature

T, cawn be overestimated as derived from emission
lines L HI galaxies due to geometrical effects.
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(Vilchez g Pagel, 1982)
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Summary and coneclustons

«SED fitting of Hll galaxies show a global recursive SFH and
allows the partial correction of BW (HB).

“Photolonization models are required to correct BW (H ) and
characterize the Lonizing stellar population.

Although WR bumps are not detected i all the sample, WR
stars may be present in all these objects.

«The thermeal and Lonte nebular strueture Ls well reproduced

log models using only CELS. No ADF Ls required tn these
objects.

The overestimation of t(ISU]) can affect the determination of
T, using the 1 parameter.
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Thanks for Your attention 111 :-)

E. Pérez-Mowntero, R. Garcia-Benito, G. F.
Hiigele § A. I. Dlaz, 2010, MNRAS (Ln
press), astro-ph 1001.4828
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