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These perturbations of the gas flowThese perturbations of the gas flow trigger nuclear star formationtrigger nuclear star formation in thein the bulges bulges 
of some barred spiralof some barred spiral galaxies.galaxies.
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NGC4314

image from HSTimage from HST

The bulges of some nearby spiral galaxies show The bulges of some nearby spiral galaxies show intense starintense star--forming regionsforming regions
located in a  located in a  roughly annular patternroughly annular pattern around their nuclei.around their nuclei.



CNSFRsCNSFRs, with sizes going from a few tens to a few hundreds of pcsizes going from a few tens to a few hundreds of pc (e.g., Díaz & Pérez-
Montero, 2000) seem to be made of several HII regions ionized by luminous compaseem to be made of several HII regions ionized by luminous compactct
stellar clustersstellar clusters whose sizes, as measured from high spatial resolution HST images, 
are seen to be of only a few pcof only a few pc.

NGC 3351

NGC 3351  - R3
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In general,In general, CNSFRsCNSFRs andand giant HII regions in the discs of galaxiesgiant HII regions in the discs of galaxies areare very very 
much alikemuch alike, although  the former look, although  the former look more compact and show higher peak more compact and show higher peak 
surface brightnesssurface brightness ((KennicuttKennicutt et al., 1989)et al., 1989) than the latter.than the latter.
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Their largeTheir large HHαα luminositiesluminosities, , typically higher than 10typically higher than 1039 39 erg serg s--11, point to, point to relatively relatively 
massive star clusters as their ionization sourcemassive star clusters as their ionization source, which minimizes the, which minimizes the
uncertainties due to small number statistics whenuncertainties due to small number statistics when applying populationapplying population synthesis synthesis 
techniques (see e.g. techniques (see e.g. CerviCerviññoo et al.,et al., 2002).2002).
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Added interest in the study of Added interest in the study of CNSFRsCNSFRs
comes from the fact that they comes from the fact that they are in are in 
general of high metal abundancegeneral of high metal abundance
((DDííazaz et al., 2006, 2007)et al., 2006, 2007)
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Added interest in the study of Added interest in the study of CNSFRsCNSFRs
comes from the fact that they comes from the fact that they are in are in 
general of high metal abundancegeneral of high metal abundance
((DDííazaz et al., 2006, 2007)et al., 2006, 2007)
therefore therefore they provide clues for the they provide clues for the 
understanding of star formation phenomena understanding of star formation phenomena 
at large at large metallicitiesmetallicities, , andand, being close to the , being close to the 
nuclear regions, nuclear regions, for the determination of for the determination of 
metallicitymetallicity gradients in spiral galaxiesgradients in spiral galaxies..
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This project is part of a This project is part of a study of the physicsstudy of the physics of of CNSFRsCNSFRs in spiral galaxies.in spiral galaxies.

As part of a program designed to measure the As part of a program designed to measure the dynamical massesdynamical masses of of CNSFRsCNSFRs, we , we 
have have analysedanalysed long slit high spectral resolutionlong slit high spectral resolution data obtained with the WHT and the data obtained with the WHT and the 
ISIS spectrograph in the ISIS spectrograph in the blueblue ((HHββ and [OIII]and [OIII]) and the ) and the redred ((CaIICaII triplet lines; triplet lines; CaTCaT) which ) which 
have allowed to measure have allowed to measure star and gas velocity dispersionsstar and gas velocity dispersions in several in several CNSFRsCNSFRs of of 
spiral galaxies.spiral galaxies.

R6 - blue

R6 - red

R3 - blue

R3 - redNotice the absenceabsence of conspicuous
emission lines in the redemission lines in the red spectral 
range for this region.

The dashed line shows the obtained The dashed line shows the obtained 
spectrum; the solid line represents thespectrum; the solid line represents the
spectrum after subtracting the spectrum after subtracting the 
emission linesemission lines.

NGC3351NGC3351 HHäägelegele et al. (2007)et al. (2007)
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NGC2903NGC2903
F606W F606W –– HSTHST

NGC3310NGC3310
F606W F606W –– HSTHST

NGC3351NGC3351
F606W F606W –– HSTHST

HHäägelegele et al. (2007)et al. (2007)

HHäägelegele et al. (2009a)et al. (2009a)
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StellarStellar velocityvelocity dispersionsdispersions are between are between 3131 and and 73 km/s73 km/s..



StellarStellar velocityvelocity dispersionsdispersions are between are between 3131 and and 73 km/s73 km/s. For . For NGC2903NGC2903 and and 
NGC3351NGC3351 these values are about these values are about 25 km/s25 km/s larger larger than those derived for the than those derived for the gas gas 
from the Hfrom the Hββ emissionemission lineline usingusing a a single single GaussianGaussian fitfit..
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StellarStellar velocityvelocity dispersionsdispersions are between are between 3131 and and 73 km/s73 km/s. For . For NGC3310NGC3310 these these 
values and those derived for the values and those derived for the gas from the Hgas from the Hββ emissionemission lineline usingusing a a single single 
GaussianGaussian fitfit are in are in relativelyrelatively goodgood agreementagreement..
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StellarStellar velocityvelocity dispersionsdispersions are between are between 3131 and and 73 km/s73 km/s. The . The [OIII]5007[OIII]5007ÅÅ
presents velocity dispersions presents velocity dispersions almost coincident with the stellar onesalmost coincident with the stellar ones, or slightly, , or slightly, 
for for NGC2903NGC2903 and and NGC3351NGC3351,,
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StellarStellar velocityvelocity dispersionsdispersions are between are between 3131 and and 73 km/s73 km/s. The . The [OIII]5007[OIII]5007ÅÅ
presents velocity dispersions presents velocity dispersions almost coincident with the stellar onesalmost coincident with the stellar ones, or slightly, , or slightly, 
for for NGC2903NGC2903 and and NGC3351NGC3351, while in the case of , while in the case of NGC3310NGC3310 its its behaviourbehaviour is is very very 
similar to that shown similar to that shown 
by the Hby the Hββ lineline..
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However, However, the best Gaussian fits involved two different componentsthe best Gaussian fits involved two different components for the gas:for the gas:
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HHäägelegele et al. (2007)et al. (2007)

The optimal fit was found for two The optimal fit was found for two 
different components for all the different components for all the 
regionsregions..
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However, However, the best Gaussian fits involved two different componentsthe best Gaussian fits involved two different components for the gas:for the gas: aa
““broad componentbroad component”” with a velocity dispersion similar to that measured for the with a velocity dispersion similar to that measured for the 
stars stars forfor NGC2903 NGC2903 andand NGC3351NGC3351, and , and larger by about 20 km/s larger by about 20 km/s forfor NGC3310NGC3310..
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However, However, the best Gaussian fits involved two different componentsthe best Gaussian fits involved two different components for the gas:for the gas:
and aand a ““narrow componentnarrow component”” with velocity dispersions lower than the stellar one with velocity dispersions lower than the stellar one 
by about 30 km/sby about 30 km/s..
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When plotted in a [OIII]/HWhen plotted in a [OIII]/Hββ vs. [NII]/Hvs. [NII]/Hαα diagramdiagram ((BPTBPT, Baldwin, Phillips & , Baldwin, Phillips & 
TerlevichTerlevich, 1981),, 1981), the two systems are clearly segregated for the highthe two systems are clearly segregated for the high--metallicitymetallicity
regionsregions of of NGC2903NGC2903 and and NGC3351NGC3351

SDSS data from SDSS data from LLóópezpez
(2005)(2005)

with thewith the narrownarrow
componentcomponent having thehaving the
lowest excitation and lowest excitation and 
being among the lowest being among the lowest 
excitation line ratiosexcitation line ratios
detected within the SDSS detected within the SDSS 
dataset of starburst dataset of starburst 
systemssystems

In the regions of the lowIn the regions of the low--
metallicitymetallicity galaxy, galaxy, 
NGC3310NGC3310, , these two these two 
components and those components and those 
values derived using the values derived using the 
single Gaussian fit are single Gaussian fit are 
very similarvery similar

HHäägelegele (2008)(2008)
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In the regions of the lowIn the regions of the low--
metallicitymetallicity galaxy, galaxy, 
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Several results derived from the observations of the different Several results derived from the observations of the different 
emission lines could be affectedemission lines could be affected, among others: the , among others: the classificationclassification
of the of the activityactivity in the central regions of galaxies, the inferences in the central regions of galaxies, the inferences 
about the about the naturenature of the of the sourcesource of of ionizationionization, the gas , the gas abundanceabundance
determinationsdeterminations, the , the numbernumber of of ionizingionizing photonsphotons from a given from a given 
region and any quantity derived from them, etc.region and any quantity derived from them, etc.

HHäägelegele (2008)(2008)
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good measures of velocity dispersiongood measures of velocity dispersion
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We therefore propose to observe the We therefore propose to observe the 
circunnuclearcircunnuclear region of region of NGC3351NGC3351, , NGC2903 NGC2903 
and and NGC3310NGC3310 with with PMAS PMAS inin lens array lens array 
configurationconfiguration at the at the higher spectral higher spectral 
resolutionresolution..
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Initial work team: Guillermo Initial work team: Guillermo HHäägelegele, , ÁÁngelesngeles DDííazaz, Elena , Elena 
TerlevichTerlevich, Roberto , Roberto TerlevichTerlevich and and MMóónicanica CardaciCardaci..



The The average sizeaverage size of the CNSFR in the proposed galaxies, as seen from Hof the CNSFR in the proposed galaxies, as seen from Hαα
images images is between 0.5 and 1is between 0.5 and 1”” ((PlanesasPlanesas et al. 1997).et al. 1997).
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We plan to observe their central We plan to observe their central circumnuclearcircumnuclear regions with PMAS in the lens regions with PMAS in the lens 
array configuration at the array configuration at the intermediate spatial resolution of 0.75intermediate spatial resolution of 0.75””, since average , since average 
seeing in CAHA is about 1 seeing in CAHA is about 1 arcsecarcsec..

Due to the sizes of the regions to be observed, Due to the sizes of the regions to be observed, one position coversone position covers the the 
cincumnuclearcincumnuclear region of region of NGC2903NGC2903, a , a mosaic of two positionsmosaic of two positions will be needed for will be needed for 
NGC3351NGC3351, and , and threethree for for NGC3310NGC3310..

NGC3351NGC3351
NGC3310NGC3310NGC2903NGC2903
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The The [SIII][SIII] lines are much lines are much stronger than the stronger than the 
[OIII] [OIII] λλ50075007ÅÅ line in high line in high metallicitymetallicity
regions (see regions (see CastellanosCastellanos et al. 2002, et al. 2002, DDííazaz
et al. 2007) so et al. 2007) so their detection would allow their detection would allow 
a better measurement of the velocity a better measurement of the velocity 
dispersion of the highly ionized gasdispersion of the highly ionized gas..



This proposal, for This proposal, for NGC3351NGC3351 onlyonly, was awarded , was awarded 1 night1 night in period Fin period F--2007 (F072007 (F07--3.53.5--
043) that was 043) that was almost entirely lost by bad weatheralmost entirely lost by bad weather..

The velocity field of CNSF rings of early type spirals: The velocity field of CNSF rings of early type spirals: The velocity field of CNSF rings of early type spirals: 



This proposal, for This proposal, for NGC3351NGC3351 onlyonly, was awarded , was awarded 1 night1 night in period Fin period F--2007 (F072007 (F07--3.53.5--
043) that was 043) that was almost entirely lost by bad weatheralmost entirely lost by bad weather..

The velocity field of CNSF rings of early type spirals: The velocity field of CNSF rings of early type spirals: The velocity field of CNSF rings of early type spirals: 

We could obtain We could obtain a single 1200s exposurea single 1200s exposure centered at 6551centered at 6551ÅÅ..



This proposal, for This proposal, for NGC3351NGC3351 onlyonly, was awarded , was awarded 1 night1 night in period Fin period F--2007 (F072007 (F07--3.53.5--
043) that was 043) that was almost entirely lost by bad weatheralmost entirely lost by bad weather..

The velocity field of CNSF rings of early type spirals: The velocity field of CNSF rings of early type spirals: The velocity field of CNSF rings of early type spirals: 

We could obtain We could obtain a single 1200s exposurea single 1200s exposure centered at 6551centered at 6551ÅÅ..

HHαα fluxflux map where map where 
the main CNSFR the main CNSFR 
can be seen.can be seen.

radial velocityradial velocity map map 
showing the inner showing the inner 
galaxy rotation.galaxy rotation.
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HHαα fluxflux map where map where 
the main CNSFR the main CNSFR 
can be seen.can be seen.

radial velocityradial velocity map map 
showing the inner showing the inner 
galaxy rotation.galaxy rotation.

This observation showed that This observation showed that 
the project is feasible.the project is feasible.



A second observation run was performed for NGC3351 on 28 April 2A second observation run was performed for NGC3351 on 28 April 2008 in 008 in 
service modeservice mode
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The data donThe data don’’t have t have enough spectral enough spectral 
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the broad componentsthe broad components of the emission of the emission 
lines, and to derive the lines, and to derive the stellar velocity stellar velocity 
dispersiondispersion from the from the CaTCaT with the with the 
required accuracyrequired accuracy..
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dispersiondispersion from the from the CaTCaT with the with the 
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We are planning the We are planning the ““betterbetter”” way to use these way to use these 
observations. observations. YagoYago AscasibarAscasibar joined the joined the 
group!!!!!group!!!!! ☺☺



The velocity field of the CNSF regions of NGC1068: The velocity field of the CNSF regions of NGC1068: The velocity field of the CNSF regions of NGC1068: 

In parallel, we have started to In parallel, we have started to analyseanalyse nearnear--IR IFU imagesIR IFU images of of NGC1068NGC1068 taken with taken with 
the the GNIRS GEMINIGNIRS GEMINI--SouthSouth slicerslicer (IFU mode) during an engineering run.(IFU mode) during an engineering run.
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In parallel, we have started to analyse In parallel, we have started to analyse nearnear--IR IFU imagesIR IFU images of of NGC1068NGC1068 taken with taken with 
the the GNIRS GEMINIGNIRS GEMINI--SouthSouth slicerslicer (IFU mode) during an engineering run.(IFU mode) during an engineering run.

Initial work team: Guillermo HInitial work team: Guillermo Häägele, Damigele, Damiáán Mast n Mast (at IAA (at IAA 
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HSTHST--WFPC2 F606WWFPC2 F606W
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Two spectral ranges:Two spectral ranges:
JJ--band (1.17band (1.17--1.371.37μμm)m)
HH--band (1.47band (1.47--1.81.8μμm)m)
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There is a There is a relatively relatively 
small areasmall area observed in observed in 
both spectral ranges. both spectral ranges. 
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Paβ 12814
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The velocity field of the CNSF regions of NGC1068: The velocity field of the CNSF regions of NGC1068: The velocity field of the CNSF regions of NGC1068: 
Progress report (work slowly in progress) Progress report (work slowly in progress) Progress report (work slowly in progress) 

Example of what we can Example of what we can 
see in the Jsee in the J--band.band.
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Progress report (work slowly in progress) Progress report (work slowly in progress) Progress report (work slowly in progress) 

Example of what we can Example of what we can 
see in the Jsee in the J--band.band.

Paβ

Paβ

Examples of theExamples of the multimulti--
componentscomponents found in found in 
the the PaPaββ emission lineemission line..
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1689 km sec-1

1300 km sec-1

990 km sec-1

Velocity fieldVelocity field made made 
using the main Pausing the main Paββ
componentcomponent (obs. 28, a (obs. 28, a 
single field of view).single field of view).
Spaxel: 0.15Spaxel: 0.15””x0.15x0.15””

Rebinned using a Rebinned using a 
2x2 Gaussian filter2x2 Gaussian filter
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1689 km sec-1

1300 km sec-1

990 km sec-1

Velocity fieldVelocity field made made 
using the main Pausing the main Paββ
componentcomponent (obs. 28, a (obs. 28, a 
single filed of view). single filed of view). 
Spaxel: 0.15Spaxel: 0.15””x0.15x0.15””

Rebinning using a Rebinning using a 
2x2 Gaussian filter2x2 Gaussian filter

All the data were reduced (by All the data were reduced (by 
DamiDamiáán Mast) and analysed using n Mast) and analysed using 
the the GEMINI routines for IRAFGEMINI routines for IRAF..

Very preliminary Very preliminary 
results!!! results!!! 
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the contribution that every knot identified in the HST images mathe contribution that every knot identified in the HST images makes to the overall kes to the overall 
profileprofile as obtained from WHT ISIS spectra.as obtained from WHT ISIS spectra.
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The velocity field of CNSF rings of early type spirals: The velocity field of CNSF rings of early type spirals: The velocity field of CNSF rings of early type spirals: 
High spatial resolution studyHigh spatial resolution studyHigh spatial resolution study

We propose to observe We propose to observe the detailed velocity structure of the numerous knotsthe detailed velocity structure of the numerous knots
identified by the HST identified by the HST which have radius of 0.1which have radius of 0.1””..

R7 R7 –– NGC2903NGC2903
HSTHST--WFPC2 F606WWFPC2 F606W
HHäägele et al. (2009a)gele et al. (2009a)

R3 R3 –– NGC3351NGC3351
HSTHST--WFPC2 F606WWFPC2 F606W
HHäägele et al. (2007)gele et al. (2007)
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High spatial resolution studyHigh spatial resolution studyHigh spatial resolution study

We propose to observe We propose to observe the detailed velocity structure of the numerous knotsthe detailed velocity structure of the numerous knots
identified by the HST identified by the HST which have radius of 0.1which have radius of 0.1””..

R7 R7 –– NGC2903NGC2903
HSTHST--WFPC2 F606WWFPC2 F606W
HHäägele et al. (2009a)gele et al. (2009a)
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HHäägele et al. (2007)gele et al. (2007)

We need to obtain high spatial We need to obtain high spatial 
resolution data, then we have selected resolution data, then we have selected 
a setup with the Adaptive Optics a setup with the Adaptive Optics 
system, ALTAIR, for obtaining a system, ALTAIR, for obtaining a 
0.10.1””x0.12x0.12”” resolution elementresolution element in the in the 
IFU field of IFU field of 33””x3x3””..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

DDííaz et al. (2000) have investigated the possible az et al. (2000) have investigated the possible connection betwen nuclear connection betwen nuclear 
activity and circumnuclear star formationactivity and circumnuclear star formation by observing CNSFRs in galaxies with by observing CNSFRs in galaxies with 
different degrees of nuclear activitydifferent degrees of nuclear activity in different broad and narrow band filters.in different broad and narrow band filters.



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

DDííaz et al. (2000) have investigated the possible az et al. (2000) have investigated the possible connection betwen nuclear connection betwen nuclear 
activity and circumnuclear star formationactivity and circumnuclear star formation by observing CNSFRs in galaxies with by observing CNSFRs in galaxies with 
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More recently we have obtained More recently we have obtained slit spectrophotometricslit spectrophotometric data on 12 data on 12 
circumnuclear HII regions in three early type spiral galaxies: circumnuclear HII regions in three early type spiral galaxies: NGC2903NGC2903,,
NGC3351NGC3351 and and NGC3504NGC3504 (D(Dííaz et al. 2007).az et al. 2007).
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DDííaz et al. (2000) have investigated the possible az et al. (2000) have investigated the possible connection betwen nuclear connection betwen nuclear 
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circumnuclear HII regions in three early type spiral galaxies: circumnuclear HII regions in three early type spiral galaxies: NGC2903NGC2903,,
NGC3351NGC3351 and and NGC3504NGC3504 (D(Dííaz et al. 2007).az et al. 2007).

The metal content of the regions have been The metal content of the regions have been estimated using different empirical estimated using different empirical 
calibrators and turn out to be oversolarcalibrators and turn out to be oversolar..
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The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

The amount of available data on sulphur emission lines is increaThe amount of available data on sulphur emission lines is increasingly growingsingly growing, , 
especially in the high metallicity regime. This makes possible fespecially in the high metallicity regime. This makes possible for the first time to or the first time to 
calibratecalibrate the the TTee[SIII][SIII] in terms of the SOin terms of the SO2323 parameterparameter..
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The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

Only for high metallicity HII regionsOnly for high metallicity HII regions

The amount of available data on sulphur emission lines is increaThe amount of available data on sulphur emission lines is increasingly growingsingly growing, , 
especially in the high metallicity regime. This makes possible fespecially in the high metallicity regime. This makes possible for the first time to or the first time to 
calibratecalibrate the the TTee[SIII][SIII] in terms of the SOin terms of the SO2323 parameterparameter..
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The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

OnlyOnly forfor regionregion R1R1+R2+R2 in in NGC2903NGC2903 wewe couldcould measuremeasure thethe [SIII][SIII]λλ63126312ÅÅ line and line and derive derive 
TTee ([SIII])([SIII]), , temperatruretemperatrure slightlyslightly higherhigher (8400(8400+4650+4650

--12501250K) K) than predicted by our than predicted by our 
proposed fitproposed fit..

This temperature is This temperature is 
higher than expected higher than expected 
for a high metallicity for a high metallicity 
HII regionHII region and and 
inconsistent with what inconsistent with what 
is indicated from is indicated from 
different strong line different strong line 
diagnostics (Ddiagnostics (Dííaz et al. az et al. 
2007).2007).



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

The The abundancesabundances we derive using our we derive using our TTee([SIII]) calibration([SIII]) calibration are are comparablecomparable to those to those 
found by Bresolin et al. (2005) for their sample of found by Bresolin et al. (2005) for their sample of high metallicity HII regionshigh metallicity HII regions..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

Dors, StorchiDors, Storchi--Bergmann, Riffel et al. (2008) combined optical Bergmann, Riffel et al. (2008) combined optical IFU dataIFU data from from 
GEMINI South (GEMINI South (GMOSGMOS--IFUIFU) and ) and a grid of photoionization modelsa grid of photoionization models to determine gas to determine gas 
abundances and star formation rates of the CNSFRs of two active abundances and star formation rates of the CNSFRs of two active galaxies: galaxies: 
NGC1097NGC1097 and and NGC6951NGC6951..

NGC6951NGC6951
Dors et al. (2008)Dors et al. (2008)

NGC1097NGC1097
Dors et al. (2008)Dors et al. (2008)

Spectral range: Spectral range: 56005600--70007000ÅÅ
RR≈≈23002300
FOV: 3 IFU fields of FOV: 3 IFU fields of 1515””x7x7”” in in 
each galaxy.each galaxy.
Spaxel: Spaxel: 0.10.1””x0.1x0.1””



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

NGC6951NGC6951
Dors et al. (2008)Dors et al. (2008)

NGC1097NGC1097
Dors et al. (2008)Dors et al. (2008)

Dors, StorchiDors, Storchi--Bergmann, Riffel et al. (2008) combined optical Bergmann, Riffel et al. (2008) combined optical IFU dataIFU data from from 
GEMINI South (GEMINI South (GMOSGMOS--IFUIFU) and ) and a grid of photoionization modelsa grid of photoionization models to determine gas to determine gas 
abundances and star formation rates of the CNSFRs of two active abundances and star formation rates of the CNSFRs of two active galaxies: galaxies: 
NGC1097NGC1097 and and NGC6951NGC6951..

Spectral range: Spectral range: 56005600--70007000ÅÅ
RR≈≈23002300
FOV: 3 IFU fields of FOV: 3 IFU fields of 1515””x7x7”” in in 
each galaxy.each galaxy.
Spaxel: Spaxel: 0.10.1””x0.1x0.1””

They found that the CNSFRs have They found that the CNSFRs have oxygen oxygen 
abundancesabundances of of 12+log(O/H)12+log(O/H)≈≈8.88.8, , similar to similar to 
those of the most metalthose of the most metal--rich nebulae located rich nebulae located 
in the inner parts of the disks of spiral in the inner parts of the disks of spiral 
galaxiesgalaxies..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

Riffel, StorchiRiffel, Storchi--Bergmann, Dors et al. (2009) and Riffel, StorchiBergmann, Dors et al. (2009) and Riffel, Storchi--Bergmann et al. Bergmann et al. 
(2008) using the (2008) using the nearnear--IR slicersIR slicers of of GEMINIGEMINI ((GNIRSGNIRS and and NIFSNIFS in IFU mode) studied in IFU mode) studied 
the AGNthe AGN--starburst connection and the gas kinematics in the active galaxistarburst connection and the gas kinematics in the active galaxies es 
NGC7582NGC7582 and and NGC4051NGC4051, respectively., respectively.

GNIRSGNIRS
Spectral range: Spectral range: 2.12.1--2.42.4μμmm
RR≈≈59005900
FOV: FOV: 3.23.2””x4.8x4.8””
Spaxel: Spaxel: 0.150.15””x0.15x0.15””

NGC7582NGC7582
Riffel et al. (2009)Riffel et al. (2009)

NIFSNIFS
Spectral range: Spectral range: 2.02.0--2.42.4μμmm
RR≈≈53005300
FOV: FOV: 3.03.0””x3.0x3.0””
Spaxel: Spaxel: 0.10.1””x0.12x0.12””

CO absorption CO absorption 
lines, NGC4051lines, NGC4051
Riffel et al. (2008)Riffel et al. (2008)



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

Riffel, StorchiRiffel, Storchi--Bergmann, Dors et al. (2009) and Riffel, StorchiBergmann, Dors et al. (2009) and Riffel, Storchi--Bergmann et al. Bergmann et al. 
(2008) using the (2008) using the nearnear--IR slicersIR slicers of of GEMINIGEMINI ((GNIRSGNIRS and and NIFSNIFS in IFU mode) studied in IFU mode) studied 
the AGNthe AGN--starburst connection and the gas kinematics in the active galaxistarburst connection and the gas kinematics in the active galaxies es 
NGC7582NGC7582 and and NGC4051NGC4051, respectively., respectively.

GNIRSGNIRS
Spectral range: Spectral range: 2.12.1--2.42.4μμmm
RR≈≈59005900
FOV: FOV: 3.23.2””x4.8x4.8””
Spaxel: Spaxel: 0.150.15””x0.15x0.15””

NGC7582NGC7582
Riffel et al. (2009)Riffel et al. (2009)

NIFSNIFS
Spectral range: Spectral range: 2.02.0--2.42.4μμmm
RR≈≈53005300
FOV: FOV: 3.03.0””x3.0x3.0””
Spaxel: Spaxel: 0.10.1””x0.12x0.12””

CO absorption CO absorption 
lines, NGC4051lines, NGC4051
Riffel et al. (2008)Riffel et al. (2008)

They used the They used the CO CO 
absorption featureabsorption feature to to 
derived the derived the stellar stellar 
kinematicskinematics..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

Taking into account all these results we are Taking into account all these results we are planning to ask time planning to ask time (joint proposal (joint proposal 
ArgentinaArgentina--Brasil)Brasil) for the optical IFU instrumentsfor the optical IFU instruments ((GMOSGMOS--SouthSouth and and GMOSGMOS--NorthNorth, , 
in the IFU mode) and the in the IFU mode) and the nearnear--IR slicersIR slicers ((GNIRSGNIRS and and NIFSNIFS, in the IFU mode) from , in the IFU mode) from 
GEMINI SouthGEMINI South and and NorthNorth..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

Taking into account all these results we are Taking into account all these results we are planning to ask time planning to ask time (joint proposal (joint proposal 
ArgentinaArgentina--Brasil)Brasil) for the optical IFU instrumentsfor the optical IFU instruments ((GMOSGMOS--SouthSouth and and GMOSGMOS--NorthNorth, , 
in the IFU mode) and the in the IFU mode) and the nearnear--IR slicersIR slicers ((GNIRSGNIRS and and NIFSNIFS, in the IFU mode) from , in the IFU mode) from 
GEMINI SouthGEMINI South and and NorthNorth..

Initial work team: Guillermo HInitial work team: Guillermo Häägele, Olgele, Olíí Dors Dors (IAA)(IAA), M, Móónica nica 
Cardaci,  Thaisa StorchiCardaci,  Thaisa Storchi--Bergmann Bergmann ((UFRGS, BrazilUFRGS, Brazil),),
Guillermo Bosch Guillermo Bosch (CONICET, Argentina)(CONICET, Argentina), , ÁÁngeles Dngeles Dííaz, az, 
Rogemar Riffel Rogemar Riffel (UFRGS, Brazil)(UFRGS, Brazil), Ver, Veróónica Firpo nica Firpo (UNLP, (UNLP, 
Argentina)Argentina), Dami, Damiáán Mast n Mast (at IAA from next september)(at IAA from next september) and and 
Enrique PEnrique Péérezrez--Montero Montero (IAA)(IAA)..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

Taking into account all these results we are Taking into account all these results we are planning to ask time planning to ask time (joint proposal (joint proposal 
ArgentinaArgentina--Brasil)Brasil) for the optical IFU instrumentsfor the optical IFU instruments ((GMOSGMOS--SouthSouth and and GMOSGMOS--NorthNorth, , 
in the IFU mode) and the in the IFU mode) and the nearnear--IR slicersIR slicers ((GNIRSGNIRS and and NIFSNIFS, in the IFU mode) from , in the IFU mode) from 
GEMINI SouthGEMINI South and and NorthNorth..

Initial work team: Guillermo HInitial work team: Guillermo Häägele, Olgele, Olíí Dors Dors (IAA)(IAA), M, Móónica nica 
Cardaci,  Thaisa StorchiCardaci,  Thaisa Storchi--Bergmann Bergmann ((UFRGS, BrazilUFRGS, Brazil),),
Guillermo Bosch Guillermo Bosch (CONICET, Argentina)(CONICET, Argentina), , ÁÁngeles Dngeles Dííaz, az, 
Rogemar Riffel Rogemar Riffel (UFRGS, Brazil)(UFRGS, Brazil), Ver, Veróónica Firpo nica Firpo (UNLP, (UNLP, 
Argentina)Argentina), Dami, Damiáán Mast n Mast (at IAA from next september)(at IAA from next september) and and 
Enrique PEnrique Péérezrez--Montero Montero (IAA)(IAA)..

Then we will Then we will devide the project in three partsdevide the project in three parts
depending on the kind of study (depending on the kind of study (abundancesabundances or or 
kinematicskinematics), and ), and thethe angular scale of the angular scale of the 
CNSFRs and the angular size of the ringCNSFRs and the angular size of the ring..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 
We mainly use the Atlas of Circumnuclear Regions of Seyfert galaWe mainly use the Atlas of Circumnuclear Regions of Seyfert galaxies by Muxies by Muññozoz--
MarMaríín et al. (2007) to select n et al. (2007) to select our sampleour sample..

HSTHST--ACS F330WACS F330W
MuMuññozoz--MarMaríín et al. (2007)n et al. (2007)



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

11-- If the CNSF ring is If the CNSF ring is relatively extendedrelatively extended in the sky and the galaxy in the sky and the galaxy do not have a do not have a 
very bright nucleusvery bright nucleus (normal, liners, Seyfert 2 galaxies) we will use (normal, liners, Seyfert 2 galaxies) we will use GMOSGMOS--IFUIFU with with 
a a FOV of 5FOV of 5””x7x7”” (1 or 2 fields by object) and a (1 or 2 fields by object) and a spaxel of 0.2spaxel of 0.2”” (the spatial resolution (the spatial resolution 
depend on the seeing).depend on the seeing).

Parts of the projectParts of the projectParts of the project

Mrk1210 Mrk1210 –– Sy2Sy2
Ring size Ring size ≈≈ 77””x7x7””

NGC4303 NGC4303 –– Sy2Sy2
Ring size Ring size ≈≈ 88””x8x8””

HSTHST--ACS F330WACS F330W
MuMuññozoz--MarMaríín et al. (2007)n et al. (2007)



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

11-- If the CNSF ring is If the CNSF ring is relatively extendedrelatively extended in the sky and the galaxy in the sky and the galaxy do not have a do not have a 
very bright nucleusvery bright nucleus (normal, liners, Seyfert 2 galaxies) we will use (normal, liners, Seyfert 2 galaxies) we will use GMOSGMOS--IFUIFU with with 
a a FOV of 5FOV of 5””x7x7”” (1 or 2 fields by object) and a (1 or 2 fields by object) and a spaxel of 0.2spaxel of 0.2”” (the spatial resolution (the spatial resolution 
depend on the seeing).depend on the seeing).

Parts of the projectParts of the projectParts of the project

Mrk1210 Mrk1210 –– Sy2Sy2
Ring size Ring size ≈≈ 77””x7x7””

NGC4303 NGC4303 –– Sy2Sy2
Ring size Ring size ≈≈ 88””x8x8””

HSTHST--ACS F330WACS F330W
MuMuññozoz--MarMaríín et al. (2007)n et al. (2007)

We will devide this part of the project in two: We will devide this part of the project in two: 
abundances and kinematics.abundances and kinematics.



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

1a1a-- AbundancesAbundances::
We will use an instrumental configuration withWe will use an instrumental configuration with

-- wide spectral rangewide spectral range ((40004000--1100011000ÅÅ))
-- moderate spectral resolutionmoderate spectral resolution ((R=4300 ~ R=4300 ~ ΔλΔλ≈≈1.741.74ÅÅ/px/px))

Parts of the projectParts of the projectParts of the project



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

1a1a-- AbundancesAbundances::
We will use an instrumental configuration withWe will use an instrumental configuration with

-- wide spectral rangewide spectral range ((40004000--1100011000ÅÅ))
-- moderate spectral resolutionmoderate spectral resolution ((R=4300 ~ R=4300 ~ ΔλΔλ≈≈1.741.74ÅÅ/px/px))

Parts of the projectParts of the projectParts of the project

We will measure several emission linesWe will measure several emission lines (from (from 
[OII][OII]λλλλ37273727ÅÅ to [SIII]to [SIII]λλ95329532ÅÅ) ) that will allow usthat will allow us to use  to use  
empirical and semiempirical and semi--empirical methodsempirical methods (D(Dííaz et al. 2007) az et al. 2007) 
and photoionization modelsand photoionization models (Dors et al. 2008) (Dors et al. 2008) to derive to derive 
abundances of the CNSFRs and the AGNsabundances of the CNSFRs and the AGNs..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

1b1b-- KinematicsKinematics::
We will use an instrumental configuration withWe will use an instrumental configuration with

-- narrow spectral rangesnarrow spectral ranges
-- high spectral resolutionhigh spectral resolution ((R=20000 ~ R=20000 ~ ΔλΔλ≈≈0.230.23ÅÅ/px/px))

Parts of the projectParts of the projectParts of the project



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

1b1b-- KinematicsKinematics::
We will use an instrumental configuration withWe will use an instrumental configuration with

-- narrow spectral rangesnarrow spectral ranges
-- high spectral resolutionhigh spectral resolution ((R=20000 ~ R=20000 ~ ΔλΔλ≈≈0.230.23ÅÅ/px/px))

Parts of the projectParts of the projectParts of the project

We will measure some particular features:We will measure some particular features: HHαα, , 
[NII][NII]λλλλ6548,65846548,6584ÅÅ, [SII], [SII]λλλλ6717,67316717,6731ÅÅ,   [SIII],   [SIII]λλ95329532ÅÅ
and Pa8 and Pa8 emission linesemission lines and the CaTand the CaT absorption linesabsorption lines to to 
study the gas and stellar kinematicsstudy the gas and stellar kinematics, respectively,, respectively, and and 
mapping the gas flows probably related with the AGNsmapping the gas flows probably related with the AGNs..



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

22-- If the CNSF ring is If the CNSF ring is relatively compact relatively compact in the sky we will use in the sky we will use NIFSNIFS and and GNIRSGNIRS
(the near(the near--IR slicers) with the IR slicers) with the active optics systemactive optics system and a and a FOV of 3FOV of 3””x3x3”” and and 
3.23.2””x4.8x4.8””, respectively (1 or 2 fields by object ), and a , respectively (1 or 2 fields by object ), and a spaxel of 0.1spaxel of 0.1””x0.04x0.04”” and and 
0.150.15””x0.15x0.15””, respectively (the spatial resolution are given by the difracti, respectively (the spatial resolution are given by the difraction limit of on limit of 
the instrument + telescope).the instrument + telescope).

Parts of the projectParts of the projectParts of the project

Mrk42 Mrk42 –– Sy1Sy1
Ring size Ring size ≈≈ 22””x2x2””

NGC7469 NGC7469 –– Sy1Sy1
Ring size Ring size ≈≈ 44””x4x4””

HSTHST--ACS F330WACS F330W
MuMuññozoz--MarMaríín et al. (2007)n et al. (2007)



The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: The CNSF rings of Seyfert galaxies: 

22-- If the CNSF ring is If the CNSF ring is relatively compact relatively compact in the sky we will use in the sky we will use NIFSNIFS and and GNIRSGNIRS
(the near(the near--IR slicers) with the IR slicers) with the active optics systemactive optics system and a and a FOV of 3FOV of 3””x3x3”” and and 
3.23.2””x4.8x4.8””, respectively (1 or 2 fields by object ), and a , respectively (1 or 2 fields by object ), and a spaxel of 0.1spaxel of 0.1””x0.04x0.04”” and and 
0.150.15””x0.15x0.15””, respectively (the spatial resolution are given by the difracti, respectively (the spatial resolution are given by the difraction limit of on limit of 
the instrument + telescope).the instrument + telescope).

Parts of the projectParts of the projectParts of the project

Mrk42 Mrk42 –– Sy1Sy1
Ring size Ring size ≈≈ 22””x2x2””

NGC7469 NGC7469 –– Sy1Sy1
Ring size Ring size ≈≈ 44””x4x4””

HSTHST--ACS F330WACS F330W
MuMuññozoz--MarMaríín et al. (2007)n et al. (2007)

We need the AO to resolve the CNSFRs and to We need the AO to resolve the CNSFRs and to 
separate the Seyfert active nuclei from the ring.separate the Seyfert active nuclei from the ring.
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22-- KinematicsKinematics::
We will use an instrumental configuration withWe will use an instrumental configuration with

-- relatively narrow spectral rangesrelatively narrow spectral ranges ((ZZ≈≈0.940.94--1.15; J1.15; J≈≈1.151.15--1.33;1.33;
HH≈≈1.491.49--1.80; K1.80; K≈≈~1.49~1.49--1.801.80))

-- high spectral resolutionhigh spectral resolution ((R=5000R=5000--60006000))

Parts of the projectParts of the projectParts of the project
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22-- KinematicsKinematics::
We will use an instrumental configuration withWe will use an instrumental configuration with

-- relatively narrow spectral rangesrelatively narrow spectral ranges ((ZZ≈≈0.940.94--1.15; J1.15; J≈≈1.151.15--1.33;1.33;
HH≈≈1.491.49--1.80; K1.80; K≈≈~1.49~1.49--1.801.80))

-- high spectral resolutionhigh spectral resolution ((R=5000R=5000--60006000))

Parts of the projectParts of the projectParts of the project

We will measure some particular features:We will measure some particular features: [SIII][SIII]λλ95329532ÅÅ, , 
Pa, Br, HPa, Br, H22 emission lines and the CO absorption linesemission lines and the CO absorption lines to to 
study the gas and stellar kinematicsstudy the gas and stellar kinematics, respectively,, respectively, and and 
mapping the gas flows probably related with the AGNsmapping the gas flows probably related with the AGNs..
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22-- KinematicsKinematics::
We will use an instrumental configuration withWe will use an instrumental configuration with

-- relatively narrow spectral rangesrelatively narrow spectral ranges ((ZZ≈≈0.940.94--1.15; J1.15; J≈≈1.151.15--1.33;1.33;
HH≈≈1.491.49--1.80; K1.80; K≈≈~1.49~1.49--1.801.80))

-- high spectral resolutionhigh spectral resolution ((R=5000R=5000--60006000))

Parts of the projectParts of the projectParts of the project

We will measure some particular features:We will measure some particular features: [SIII][SIII]λλ95329532ÅÅ, , 
Pa, Br, HPa, Br, H22 emission lines and the CO absorption linesemission lines and the CO absorption lines to to 
study the gas and stellar kinematicsstudy the gas and stellar kinematics, respectively,, respectively, and and 
mapping the gas flows probably related with the AGNsmapping the gas flows probably related with the AGNs..

ThatThat´́s all folks.s all folks.
Thanks.Thanks.




