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1.1.-- INTRODUCTIONINTRODUCTION

The environment play an important role in the The environment play an important role in the 
evolution of  galaxiesevolution of  galaxies
Study the relationship between low luminosity Study the relationship between low luminosity 
nuclear activity and gravitational interactionnuclear activity and gravitational interaction
Tidal torques: the mechanism to transport material Tidal torques: the mechanism to transport material 
to the centreto the centre
Compact groups: ideal places to study  effects of Compact groups: ideal places to study  effects of 
gravitational interactiongravitational interaction
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2.2.-- HICKSON COMPACT GROUPSHICKSON COMPACT GROUPS

44--8 members 8 members 
Presence of all morphological type:49% of latePresence of all morphological type:49% of late--
type of galaxies in HCGs,82% in the field type of galaxies in HCGs,82% in the field ((HicksonHickson
1982,1997)1982,1997)

High galaxies density similar to those observed in High galaxies density similar to those observed in 
cluster corescluster cores
Low velocity dispersions (200km/s)Low velocity dispersions (200km/s)
Crossing time Crossing time 
Group M/L Group M/L ~ 4~ 4--10 Galaxy M/L10 Galaxy M/L
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Located in a poor environmentLocated in a poor environment
Kinematical and morphological perturbations:Kinematical and morphological perturbations:
–– 2/3 of their sample had peculiar rotation curves 2/3 of their sample had peculiar rotation curves (Rubin et al. (Rubin et al. 

1991,Plana et al. 2003, 1991,Plana et al. 2003, AmramAmram et al. 2003)et al. 2003)

–– Comparing with the field; elliptical galaxies belonging to Comparing with the field; elliptical galaxies belonging to 
HCGsHCGs have higher velocity dispersion have higher velocity dispersion ((ZepfZepf &Whitmore 1993), &Whitmore 1993), 

different star formation history different star formation history ((FerrerasFerreras et al.2005)et al.2005)

Show tidal tails and shellsShow tidal tails and shells
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Measure nuclear activity in galaxies Measure nuclear activity in galaxies 
belonging to compact groupsbelonging to compact groups
Characterize this activity as a function of the Characterize this activity as a function of the 
properties of the host galaxies and parent properties of the host galaxies and parent 
group.group.
WellWell--defined statistically complete sampledefined statistically complete sample
Medium resolution spectroscopy in the Medium resolution spectroscopy in the 
range from 3600range from 3600ÅÅ to 7200to 7200ÅÅ

THE PROJECT
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3.3.-- OUR SAMPLEOUR SAMPLE
GroupGroup compactnesscompactness µµBB≤≤ 24.4 mag/arcsec24.4 mag/arcsec22

RedshiftRedshift completeness z completeness z ≤≤ 0.0450.045
65 groups with 281 galaxies (223 North)65 groups with 281 galaxies (223 North)
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B magnitude distribution of the whole B magnitude distribution of the whole 
sample and the North sample and the North subsamplesubsample
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We have compiled  data from our sample found We have compiled  data from our sample found 
in the bibliography:in the bibliography:

-- RedshiftRedshift and velocity dispersion of the groups  and velocity dispersion of the groups  
((HicksonHickson et al.1992)et al.1992)
-- Mean group surface brightnessMean group surface brightness
-- HI data HI data ((VerdesVerdes--Montenegro et al. 2001)Montenegro et al. 2001)
-- Radio continuum Radio continuum ((Menon&HicksonMenon&Hickson
1985,Menon 1995)1985,Menon 1995)
-- XX--ray observations ray observations ((PonmanPonman et al. 1996)et al. 1996)
--FIR Luminosity FIR Luminosity ((VerdesVerdes--Montenegro et al.   Montenegro et al.   
1998)1998)
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4.4.-- OBSERVATIONS AND OBSERVATIONS AND 
REDUCTION PROCEDURES REDUCTION PROCEDURES 
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Telescopes and instrumentsTelescopes and instruments
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Observed groupsObserved groups

We have observed in collaboration with We have observed in collaboration with 
Roger Roger CoziolCoziol ((DepartamentoDepartamento de de 
AstronomíaAstronomía--Universidad de Universidad de GuanajuatoGuanajuato ) ) 
78% (223) from the whole sample.78% (223) from the whole sample.
This percentage rise up to 87% if we take This percentage rise up to 87% if we take 
into account only the North into account only the North subsamplesubsample..
We expect to end up with the observations We expect to end up with the observations 
of the North of the North subsamplesubsample next year.next year.
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Observation strategyObservation strategy

3 blue and 33 blue and 3--4 red 4 red spectrophotometricspectrophotometric
standard stars each nightstandard stars each night
33--4 lamp calibration exposures4 lamp calibration exposures
20 bias 20 bias 
Internal and Sky flatsInternal and Sky flats
11--2 radial velocity standard stars2 radial velocity standard stars
NonNon--emission galaxies.emission galaxies.
Some galaxies of the sample were observed Some galaxies of the sample were observed 
in different telescopes in different telescopes 
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Reduction proceduresReduction procedures

OverscanOverscan & bias subtraction, cosmic& bias subtraction, cosmic--ray removal, ray removal, 
flatflat--fieldingfielding
Wavelength and fluxWavelength and flux--calibration  calibration  
Sky subtraction, alignment of spectra.Sky subtraction, alignment of spectra.
Extraction of the nuclear spectra Extraction of the nuclear spectra 
Spectra have been corrected of Galaxy extinction Spectra have been corrected of Galaxy extinction 
(Schlegel et al 1998)(Schlegel et al 1998)
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5.5.-- ANALISYS AND FIRST ANALISYS AND FIRST 
RESULTSRESULTS

UnidimensionalUnidimensional spectra:spectra:
–– Emission and Absorption linesEmission and Absorption lines
–– Test Test redshiftredshift of the galaxiesof the galaxies
–– Flux estimation of emission linesFlux estimation of emission lines
–– Line ratiosLine ratios
BidimensionalBidimensional spectra:spectra:
–– Emission Emission 
–– Extension and locationExtension and location
–– Rotation CurvesRotation Curves
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DiagnosticDiagnostic DiagramsDiagrams

We use diagnostic diagrams to classify the We use diagnostic diagrams to classify the 
activity presents in our sample:activity presents in our sample:

--Ionized gas by O,B hot stars (HII regions)Ionized gas by O,B hot stars (HII regions)
--NonNon--thermal continuum thermal continuum 
--Shock waves hot gasShock waves hot gas

The most useful are:The most useful are:
-- Log([OIII](5007Log([OIII](5007ÅÅ)/)/HHββ) ) vsvs Log([NII](6583Log([NII](6583ÅÅ))/H/Hαα))
-- Log([SII](6717Log([SII](6717ÅÅ+6731+6731ÅÅ)/)/HHαα) ) vsvs Log([Log([NIINII]/H]/Hαα))
-- Log([OIII](5007Log([OIII](5007ÅÅ)/)/HHββ) ) vsvs Log([OI](6300Log([OI](6300ÅÅ))/H/Hαα))
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SpectraSpectra
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ConclusionsConclusions

From the 42 observed galaxies, 31of them From the 42 observed galaxies, 31of them 
show clear emission lines (74%)show clear emission lines (74%)
From these 31:From these 31:
–– 8 (26%)could be classified as HII8 (26%)could be classified as HII--region region 
–– 17 (55%)show spectra of LLAGN (Sy2, LINER)17 (55%)show spectra of LLAGN (Sy2, LINER)
–– only one galaxy has wide Honly one galaxy has wide Hαα and and HHββ components components 
–– the remaining 5 (16%)are transition objects the remaining 5 (16%)are transition objects 

between HII/LINERbetween HII/LINER
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Adding the 68 classified galaxies by R. Adding the 68 classified galaxies by R. CoziolCoziol ((CoziolCoziol et et 
al.1998,2004)al.1998,2004)
65% galaxies with emission lines65% galaxies with emission lines

–– 19 are HII/SFG galaxies (43%)19 are HII/SFG galaxies (43%)

–– 22  LLAGN (50%)22  LLAGN (50%)

–– 3 no clear classification, HII/AGN.3 no clear classification, HII/AGN.

Over the 110 analyzed sampleOver the 110 analyzed sample
about 70% of the galaxies have emission lines.about 70% of the galaxies have emission lines.
..-- 36% classified as HII/SFG36% classified as HII/SFG
..-- At least 53% could be classified as hosting an AGN.At least 53% could be classified as hosting an AGN.
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End up with the observations, reduction and End up with the observations, reduction and 
classification of the nuclear activity in the classification of the nuclear activity in the 
North North subsamplesubsample..
Characterization of the Stellar population Characterization of the Stellar population 
and and substractionsubstraction using theoretical templatesusing theoretical templates
Nuclear activity as a function of the Nuclear activity as a function of the 
properties of the host galaxies and the properties of the host galaxies and the 
parent group.parent group.

Future work
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END
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