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II-- Introduction: Introduction: 
•• Main characteristicsMain characteristics

–– lowlow--luminosity (Mb > luminosity (Mb > --18) compact (D18) compact (D∼∼1kpc1kpc) systems ) systems 
–– gasgas--rich rich ((ThuanThuan & Martin, 1981)& Martin, 1981)

–– HII region spectraHII region spectra
–– high star formation rates high star formation rates (0.1(0.1--10 M 10 M /yr;  /yr;  FanelliFanelli et al. 1988)et al. 1988)
–– metalmetal--deficient deficient (Z(Z /50 < Z < Z/50 < Z < Z /3; /3; KunthKunth & & SargentSargent 1986)1986)

•• Stellar populationsStellar populations
–– StarburstStarburst
–– Low surface brightness (LSB) stellar hostLow surface brightness (LSB) stellar host

Blue Blue Compact Compact Dwarfs Dwarfs 

Hα on B contours
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II-- IntroductionIntroduction
•• What is the structure and the age of the underlying stellar What is the structure and the age of the underlying stellar 

host?host?
–– Are there any really young BCD?Are there any really young BCD?
–– Are Are BCDsBCDs diskdisk--like galaxies?like galaxies?

•• Determine the structural parameters and colours of the hostDetermine the structural parameters and colours of the host
–– Compare the latter with evolutionary synthesis model predictionCompare the latter with evolutionary synthesis model prediction

•• Are there evolutionary links between Are there evolutionary links between BCDsBCDs and other and other 
types of dwarfs?types of dwarfs?

•• Compare the host structural parameters with those of other Compare the host structural parameters with those of other 
dwarf typesdwarf types

Open questions Open questions & & 
goalsgoals
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II-- IntroductionIntroduction problemsproblems......

•• Unfortunately, to unveil the nature of the host galaxy is a Unfortunately, to unveil the nature of the host galaxy is a 
very difficult task. We require high quality data at very low very difficult task. We require high quality data at very low 
surface brightness levels (from 23surface brightness levels (from 23--24 to 2724 to 27--28 28 mag mag arcsecarcsec22 ))

HARO 4HARO 4
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II-- IntroductionIntroduction
•• On fitting galaxy components:On fitting galaxy components:

–– The Starburst (SB)The Starburst (SB)
–– The Low surface brightness (LSB) The Low surface brightness (LSB) 

stellar hoststellar host

•• Characterization requirementsCharacterization requirements::
–– Proper determination of the fitted Proper determination of the fitted 

regionregion, i.e. , i.e. TransitionTransition radius radius ((RRtrantran))
–– DeepDeep, extended , extended profilesprofiles
–– Use Use of of a a suitable analytical model suitable analytical model 

for the light distributionfor the light distribution
•• SSéérsic model rsic model 

SBSB

LSBLSB

RRtrantran

more more problemsproblems......
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IIII-- MethodologyMethodology

•• TwoTwo--dimensional fits, a better tool for analysing dimensional fits, a better tool for analysing BCDsBCDs
–– Allow us to use all the image informationAllow us to use all the image information
–– Allow us to introduce accurate masks in order to avoid their larAllow us to introduce accurate masks in order to avoid their large ge 

starburst contaminationstarburst contamination
–– Allow us to fit a sky level Allow us to fit a sky level 
–– Allow us to take into account the seeing effectsAllow us to take into account the seeing effects

2D 2D techniquetechnique

•• We We use GALFIT use GALFIT ((Peng etPeng et al. 2002)al. 2002) to fit to fit a a SSéérsic Law directly rsic Law directly 
to the galaxy imagesto the galaxy images

Amorín et al. A&A 2007, in press
(see details in Astro-ph/0702447) 

HARO 4 MODEL RESIDUAL



04/09/2007 Ricardo Amorín     Estallidos V 
(IAA-Granada)

8/17

IIII-- MethodologyMethodology ImplementationImplementation
Amorín et al. A&A 2007, in press

(see Astro-ph/0702447) 

mrk370 B

residual
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IIII-- MethodologyMethodology ImplementationImplementation
Amorín et al. A&A 2007, in press

(see Astro-ph/0702447) 
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IIII-- MethodologyMethodology

•• SomeSome consistency checks: consistency checks: 

–– Reliability of the parameters are assessed by examining their Reliability of the parameters are assessed by examining their 
stability plots. We explore whether exist a range in the light pstability plots. We explore whether exist a range in the light profile rofile 
where the fit is stable and does not depend of the exact choice where the fit is stable and does not depend of the exact choice of of 
RRtrantran

–– Assuming that the LSB component has no Assuming that the LSB component has no colorcolor gradients, n and gradients, n and 
Re should be the same in all filtersRe should be the same in all filters

–– Old population: the total luminosity should be larger toward redOld population: the total luminosity should be larger toward red
filtersfilters
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IIII-- MethodologyMethodology

•• We use synthetic galaxies in order to test the reliability of We use synthetic galaxies in order to test the reliability of 
the method, and to determine its flexibility and robustnessthe method, and to determine its flexibility and robustness
–– To estimate the typical errors induced by the limited number of To estimate the typical errors induced by the limited number of 

pixels used in the fitpixels used in the fit
–– To define data ranges within which the procedure provide reliablTo define data ranges within which the procedure provide reliable e 

solutions solutions 

SimulationsSimulations

n=4n=1
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IIII-- MethodologyMethodology

•• The starburst contamination has been clearly discriminated by plThe starburst contamination has been clearly discriminated by plots ots parameterparameter
vs. vs. RRmaskmask

•• Uncertainties grow up when Uncertainties grow up when RRmaskmask > > RRtrantran, showing no systematic effects, , showing no systematic effects, 
showing typical relative deviations of showing typical relative deviations of ∼∼10% for low n objects and 10% for low n objects and ∼∼2200--30% 30% 
for high n objectsfor high n objects

•• Deviations induced by a bad skyDeviations induced by a bad sky--subtraction in low subtraction in low n n models are smaller than models are smaller than 
in higher n objects . The most affected parameter is the in higher n objects . The most affected parameter is the SSéérsicrsic index index nn

•• All the parameters behave in a similar way for all the starburstAll the parameters behave in a similar way for all the starburst sizes and sizes and 
luminosities considered: a downward slope followed by a flatter luminosities considered: a downward slope followed by a flatter curve. curve. 

•• The models show stability, i.e. within 10% (n=1) and 20% (n=4), The models show stability, i.e. within 10% (n=1) and 20% (n=4), in a range  > in a range  > 
0.4 R0.4 Ree even when fitting pixels out of  even when fitting pixels out of  RRmaskmask ≈≈ 1.51.5

SimulationsSimulations
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IIIIII-- SampleSample
•• CairCairóóss et al. 2001et al. 2001

–– 28 star forming galaxies: 22 included in 28 star forming galaxies: 22 included in ThuanThuan & Martin (1981), 4 from & Martin (1981), 4 from 
TerlevichTerlevich et al. (1991), and two from et al. (1991), and two from MazzarellaMazzarella & & BoronsonBoronson (1993)(1993)

–– Wide range of luminosities , Wide range of luminosities , --14 14 ≤≤ MMbb ≤≤ --2020

–– Heterogeneous morphologyHeterogeneous morphology

–– Reliable data in gas content, total mass and metal abundances frReliable data in gas content, total mass and metal abundances from om 
literatureliterature

–– BroadBroad--band photometry (UBVRI) with different instruments and band photometry (UBVRI) with different instruments and 
telescopes (2.5m NOT, 3.5m and 2.2m CAHA, 1.5m La telescopes (2.5m NOT, 3.5m and 2.2m CAHA, 1.5m La SillaSilla, and 2.5 , and 2.5 
INT)INT)
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IVIV-- ResultsResults

•• The results of the 2D fitting of a The results of the 2D fitting of a SSéérsicrsic Law to the starburstLaw to the starburst--free regions of free regions of 
the galaxy images of a subthe galaxy images of a sub--sample of 8 galaxies are presented in sample of 8 galaxies are presented in AmorAmoríínn et et 
al. A&A (2007). A direct comparison with al. A&A (2007). A direct comparison with Caon Caon et al. (2005) (1D with the et al. (2005) (1D with the 
same data) was performedsame data) was performed

•• For these galaxies reliable solutions were founded within globalFor these galaxies reliable solutions were founded within global uncertainties uncertainties 
lower than 30%lower than 30%

•• Seven galaxiesSeven galaxies show near exponential profilesshow near exponential profiles (n very close to 1) while the (n very close to 1) while the 
other one has n values close to 2 (agreement in the 62% with other one has n values close to 2 (agreement in the 62% with Caon Caon 2005)2005)

•• The mean advantage of the 2D technique over the 1D one is that wThe mean advantage of the 2D technique over the 1D one is that we e 
maximize the fitted portion of the galaxy. Especially in those gmaximize the fitted portion of the galaxy. Especially in those galaxies with alaxies with 
irregular starburst we can accomplish this by using accurate masirregular starburst we can accomplish this by using accurate masks that ks that 
follows the actual shape of the burst emission follows the actual shape of the burst emission 
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VV-- Work in progressWork in progress

•• At the present time the complete sample of 28 galaxies is At the present time the complete sample of 28 galaxies is 
already fittedalready fitted

•• At least, the 80% of them show reliable fits according with At least, the 80% of them show reliable fits according with 
the criterion already presented the criterion already presented 

•• Correlations between the structural parameters are Correlations between the structural parameters are 
currently being investigated.... currently being investigated.... 
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VV-- Work in progressWork in progress

•• We are comparing the structural properties of the BCD We are comparing the structural properties of the BCD 
sample with those of other dwarf, LSB and normal galaxiessample with those of other dwarf, LSB and normal galaxies
–– comparison with the previous publications (e.g. comparison with the previous publications (e.g. PapaderosPapaderos et. al. et. al. 

1996; 1996; CairCairóóss et al. 2000, et al. 2000, Bergvall Bergvall & & ÖÖstlin stlin 20022002…… ) ) 
–– Discussion of the possible scenarios: evolution Discussion of the possible scenarios: evolution dIdI BCDBCD dE dE ??

•• We aim to correlate optical data with published HI data (e.g. We aim to correlate optical data with published HI data (e.g. 
RC3 and RC3 and ThuanThuan & Martin, 1981)& Martin, 1981)
–– The baryonic TullyThe baryonic Tully--Fisher relation (MFisher relation (Mbb= a * log(W= a * log(W2020(HI))) for dwarfs (HI))) for dwarfs 

(e.g. (e.g. Vaduvescu Vaduvescu et al. 2006; et al. 2006; SchomberSchomber, 2006 ), 2006 )
–– ““Fundamental PlaneFundamental Plane”” (M(Mbb= a * log(W= a * log(W2020(HI)) + b * (HI)) + b * μμ00 + c) for dwarf + c) for dwarf 

galaxies (galaxies (Vaduvescu Vaduvescu et al. 2006)et al. 2006)
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Thank you !!Thank you !!
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II-- IntroductionIntroduction
•• Unveiling the properties of the low surface brightness Unveiling the properties of the low surface brightness 

stellar host: stellar host: WHY?WHY?

–– Deriving their ages and chemical abundances is a first step to Deriving their ages and chemical abundances is a first step to 
establish the evolutionary status and the star formation historyestablish the evolutionary status and the star formation history of of 
the galaxythe galaxy

–– Comparison of the host structural properties with those of otherComparison of the host structural properties with those of other
dwarf types (dwarf types (dIsdIs, , dEsdEs ...) and LSB galaxies, to investigate ...) and LSB galaxies, to investigate 
evolutionary linksevolutionary links

–– The host galaxy contains most of the stellar mass The host galaxy contains most of the stellar mass (e.g. (e.g. PapaderosPapaderos et al et al 
1996; 1996; VaduvescuVaduvescu et al 2006)et al 2006)

–– Its morphology holds clues to the evolutionary status of the Its morphology holds clues to the evolutionary status of the 
galaxies and to the star formation processesgalaxies and to the star formation processes

MotivationsMotivations


