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A distribuicéo espectral de energia (SED) do nicleo da radiogalaxia NGC 5128 (Centaurus A), que se
estende desde as ondas de radio até os raios X, é similar a SED dos blazares, mas a posi¢do do seu
maximo em baixas energias néo é conhecida devido a absorcdo na banda 6ptica pela faixa de poeira
que atravessa a galaxia. A recente descoberta de emissio deste objeto em energias de TeV reforca a
suposicéo de que se trata de um blazar, e requer a origem sincrotronica da emisséo desde as ondas de
radio até os raios X. Neste trabalho apresentamos observacgdes do nicleo de Centaurus na freqiiéncia
de 43 GHz A durante os iltimos 7 anos, em escalas de tempo de dias e meses. As observagées foram
feitas com o radiotelescépio do Itapetinga, que tem uma resolucdo da ordem de 2 minutos de arco
nesta freqiiéncia. A técnica de observacgido foi de varreduras com amplitude de 30 minutos de arco,
centradas no nucleo e passando pelos dois lébulos internos, que foram usados como calibradores
instantdneos. O nicleo de Centaurus A parece ter entrado numa fase de alta atividade durante os
ultimos trés anos, com variacdes rapidas e de grande amplitude, muito bem correlacionadas com a
emissio de raios X entre 2 e 10 keV, observadas com o ASM do observatério RXTE. O atraso entre as
duas curvas de luz favorece a interpretacio da origem sincrotronica das duas emissées, sendo o atraso
na freqiiéncia de radio devida a variacdo na profundidade o6ptica, produzida provavelmente numa
fonte em expansio.
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Evidence of jet precession in many extragalactic sources has been reported in the literature. Much of
this evidence is based on the kinematics of the jet knots, which depends on the correct identification
of the components to determine their respective proper motions and position angles on the plane of
the sky. Identification problems related to fitting procedures, as well as observations poorly sampled
in time, may influence the follow-up of the components in time, which consequently might contribute
to a misinterpretation of the data. In order to deal with these limitations, we introduce a very
powerful statistical tool to analyse jet precession: the cross-entropy method for continuous multi-
extremal optimization. From randomly generated tentative solutions, this technique identifies the
better ones from pre-defined criteria, using these top ranked model parameters to construct the next
generation of tentative solutions. In this work we present synthetic benchmark tests that consist of
right ascension and declination offsets of jet knots from the core, which are built from sets of
precession model parameters. With the aim of recovering the original precession parameters (bulk jet
velocity, precession angle, precession axis viewing angle, position angle of the precession cone axis on
the plane of the sky and precession-time phase), we coupled the cross-entropy method to our ballistic
precession model. Our results have shown that even in the most challenging tests, the cross-entropy
method was able to find the correct parameters within a 1 per cent level. Our optimization technique
could also point out successfully the lack of precession in the case of a non-precessing jet.
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We studied how the morphology depends on other physical characteristics of the galaxy, particularly
in irregular galaxies. It may seem paradoxical to speak about the morphology of irregular galaxies.
But actually, the galaxies that haven’t a well-organised morphology are often called so in the most
used visual classifications. Non-parametric indicatores of morphology are found in the literature,
principally the concentration, asymmetry and clumpiness indexes. Two other parameters commonly
used are the Gini coefficient and the M20 parameter. But these indexes are not appropriate for
irregular galaxies. In order to quantify the irregularities and, therefore, propose a morphological
classification particularly suitable for irregular galaxies, we define two new parameters: the first
attempts to quantify the granulation of the galaxy and the second gives an indication of the general
shape of the galaxy. We use wavelet transform to compute the granulation index while the shape
index describes the discrepancy of the outer isophotes to the ellipse. The granulation-shape plane
characterizes the irregularity of the galaxy. The position and dispersion of the galaxies in this plane
provide informations about the physical processes occurring in them. We calculated the absolute
magnitude, the galactic radius, the surface brightness, as well as the fluxes and equivalent widths of
21 lines. The relative star formation rate (SFR) is given by the equivalent width of HP} emission line.
It shows a tendency to fill non-uniformly the granulation-shape plane: the higher the SFR, the
greater the dispersion of granulation and shape.
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Muitos aglomerados de galdxias apresentam em seus mapas de raios X regides frias associadas as
cavidades de plasma menos densos que o meio intergalactico que os envolvem. Geralmente, dados em
radio revelam correlacgdes entre essas cavidades e jatos extragaldcticos provenientes de nicleos ativos
das galaxias centrais. Muitos destes jatos apresentam movimento de precessdo, o qual pode ser
dinamicamente importante na formacéo e estabilizag¢do das cavidades. Além das cavidades, os mapas
de raios X revelam também a auséncia de fluxos térmicos - previstos teoricamente como cooling flows
devido ao resfriamento por emissdo livre-livre. Neste trabalho criamos uma série de simulacdes
numéricas 3-D de interagdo entre jatos extragaldcticos com precessdo e o meio intergalactico para
identificar o seu papel na na geracéo de bolhas instaveis convectivamente, e na supresséo dos cooling
flows. Demonstramos que, para casos de jatos nao-relativisticos e com &ngulos de precessdo maiores
que 30 graus, bolhas de plasma quente porém de baixa densidade sdo formadas e elevadas por
instabilidade convectiva. Também, para esses casos, os fluxos térmicos sdo suprimidos em escalas de
tempo inferiores a 50 Manos a partir do inicio da ejecao do jato.

MODELAGEM COMPUTACIONAL DO RECUO GRAVITACIONAL NO CENTRO DE M83
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Determinacées de redshift indicam que o radio-quasar J133658.3-295105 est4 no Universo préximo e
néo em z>1 como previamente suposto. N6s propomos que J133658.3-295105 é produzido pelo recuo
gravitacional de um Buraco Negro (BN) que resulta da fusio de 2 ou 3 BNs supermassivos no nicleo
6ptico de NGC 5236 (M 83). Noés analisamos diferentes cenarios de fusdo por meio de simulacoes
numéricas de colisées de BNs bindrios e triplos usando a aproximacgio Pés-Newtoniana em ordem 7/2
(~1/c"). Nés mostramos que o cendrio com 3 BNs é mais adequado que aquele com 2 BNs para
reproduzir a ejecdo de J133658.3-295105 e simultaneamente provocar o recuo do ntcleo 6ptico com
relacdo ao centro cinematico da galéxia.
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We performed stellar population synthesis on the nuclear and extended regions of NGC 1068 by
means of near-infrared spectroscopy to disentangle their spectral energy distribution components.
This is the first time that such a technique is applied to the whole 0.8-2.4 um wavelength interval in
this galaxy. NGC 1068 is one of the nearest and probably the most studied Seyfert 2 galaxy, becoming
an excellent laboratory to study the interaction between black holes, the jets that they can produce
and the medium in which they propagate. Our main result is that traces of young stellar population
are also found at ~100 pc south of the nucleus. The contribution of a power-law continuum in the
centre is about 25%, which is expected if the light is scattered from a Seyfert 1 nucleus. We find peaks
in the contribution of the featureless continuum about 100 - 150 pc from the nucleus on both sides.
They might be associated with regions where the jet encounters dense clouds. Further support to this
scenario is given by the peaks of hot dust distribution found around these same regions and the H,
emission line profile, leading us to propose that the peaks might be associate to regions where stars
are being formed. Hot dust also has an important contribution to the nuclear region, reinforcing the
idea of the presence of a dense, circumnuclear torus in this galaxy. Cold dust appears mostly in the
south direction, which supports the view that the southwest emission is behind the plane of the
galaxy and is extinguished very likely by dust in the plane. Intermediate age stellar population
contributes significantly to the continuum, specially in the inner 200 pc.

MID-IR EMISSION OF CLOUDS HOSTED IN THE NUCLEAR REGION OF AGNS
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The Mid-infrared (Mid-IR) spectra of galaxies with active nucleus (AGNs) show emission features
attributed to polycyclic aromatic hydrocarbons (PAHs), which can be considered to be originated in
very small amorphous carbon dust grains or very large carbon-rich ring molecules. The most
prominent, well-known, PAH emission are the 6.2um, 7.7um, 8.6um, 11.2um and 12.7um bands.
Beside those lines the Mid-IR also hosts prominent forbbiden ionic emission lines, such as
[Nell]l12.8um, [NeV]14.3um, [NellII]15.5um, [SIII]18.7um and 33.48um, [OIV]25.89um and
[SiIT]34.8um. The nature of the ionizing continuum, AGN or starburst, can be assessed computing the
intensity ratios of the forbbiden neon lines, such as [Nelll, [Nelll] and [NeV]. In addition, the
detection of [NeV] at 14.3um and 24.2um or [NeVI] at 7.6um, due to ions of high ionization potencial,
is a evidence of a hard radiation field associated with an AGNs. We analyze the emission line
spectroscopic properties of a sample of 41 Seyfert galaxies (Seyfert 1, Narrow-line Seyfert 1 and
Seyfert 2) in the Mid-Infrared wavelengths spectral region. The raw data were taken from the
Infrared spectrograph (IRS) Spitzer archive and processed with the pipeline version 17.2. The
continuum shape of the observed spectra of the active galactic nuclei (AGN) is at between 5um and
12um for longer wavelengths an steep rise is found due to dust emission at temperatures lower than
300K. The spectra of AGN sample are dominated by strong emission features of PAH bands at 6.2um,
7.7Tum, 8.6um, 11.2um and 12.7um and conspicuous forbidden lines of [NellI]15.5um, [SIII]18.7um
and 33.48um, [OIV]25.89um and [SiII]34.8um. These emission lines are weak or absent in NLS1
while the [OIV]25.89um is very bright in this type of activity. The emission line fluxes and equivalent
widths were measured using the PAHFIT code, which fits simultaneously the Polyciclic Aromatic
Hidrocarbons, atomic and molecular emission lines. We have studied the physical conditons of the
molecular clouds hosted in the nuclear regions of the 41 AGNs, together with literature data of HII
regions, LINERs and Seyfert-LINERs, using PAH emission line ratios. The diagnostic diagram
6.2um/7.7um vs. 11.3um/7.7um allow us to conclude that the observed PAH bands result from a
mixture of neutral to ionized fraction of PAH molecules with different sizes formed by less than two
hundred carbon atoms. The fraction of ionized to neutral PAH bands messured by 7.7um/11.3um



ratio, does not depend on the hardness of the radiation field indicator, [NelIII]15.5um/[NelI]12.8um.
We found a strong correlation between the luminosities of PAH band at 11.3um and ionized emission
lines such as [NelI]12.8um and [SiII]34.8um suggesting that at least part of the PAH emission would
come from the region where that emission lines are formed, in other words the NLR
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A funcgéo de luminosidade é uma das mais importantes estatisticas de galédxias, sendo o resultado do
complexo processo de formacdo e evolucdo desses objetos. Levantamentos iniciados recentemente
como o Dark Energy Survey e da préxima década como o Large Synoptic Survey Telescope utilizaréo
redshifts fotométricos como estimadores de distancias. Investigamos a habilidade destes estimadores
reproduzirem com fidelidade as fun¢ées de luminosidades de galdxias de diferentes classes espectrais
até z = 2. Utilizamos os dados do levantamento Deep do CFHT Legacy Survey, (4 areas do céu de
cerca de 1 grau quadrado) incluindo cerca de 400.000 galaxias até magnitude i',,<25. Obtivemos
fung¢des de luminosidades e seus ajustes de Schechter, inferindo a evolu¢do da magnitude absoluta e
densidade caracteristicas M* e ®*. Subamostras de diferentes classes espectrais foram também
analisadas. As evolucdes de M* e ®* com o tempo césmico tanto para a amostra global de galdxias
como para as subamostras foram também obtidas. Nossos resultados mostram que para a funcgéo de
luminosidade global de z=2.2 a 0.3 ha um decréscimo gradual de 0.8mag em M" e um crescimento de
um fator 6 na densidade caracteristica ®*. Galdxias Irregulares e starburts sistematicamente
decrescem de luminosidade e crescem em ntimero por um fator 10 de z=2.2 a 1.2, decrescendo depois
por um fator 1.8 até z=0.2. Por outro lado, Elipticas crescem em ®* por um fator 3 de z=1.5 até z=0 e
tornam-se mais fracas em M" passivamente. Comparacdes com amostras espectroscépicas como
VVDS, DEEP-II e z-Cosmos mostram que os resultados obtidos com redshifts fotométricos
reproduzem bastante bem (dentro dos erros das medidas) os pardmetros caracteristicos obtidos com
redshifts espectroscépicos e sua evolucdo, mostrando o alto grau de confianca que se pode ter nas
estimativas fotométricas de distdncias como uma ferramenta estatistica para analisar grandes
amostras.
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To determine if circumnuclear stellar populations (SPs) and nuclear activity are closely related
phenomena, or if they are only incidental, it is of utmost importance the correct characterisation of
the former, since a substantial fraction of the energy emitted by a galaxy in the optical to near-
infrared (NIR) domain is starlight. The NIR is the most convenient spectral region accessible to
ground-based telescopes to probe the SPs of highly obscured sources, like active galactic nuclei (AGN)
sources. However, when trying to describe the continuum observed in AGNs, the signature of the
central engine cannot be ignored. Moreover, in the NIR spectral region, hot dust plays an important
role in the continuum emission of AGNs, thus it needs to be considered. We employ IRTF SpeX NIR
(0.8—2.4um) spectra to investigate the stellar population (SP), active galactic nuclei (AGN),
featureless continuum (FC) and hot dust properties in 9 Syl and 15 Sy2 galaxies. Both the STARLIGHT
code and the hot dust as an additional base element were used for the first time in this spectral range.
Our synthesis shows significant differences between Sy1 and Sy2 galaxies: the hot dust component is
required to fit the K-band spectra of ~90% of the Sy 1 galaxies, and only of ~25% of the Sy2; about 50%
of the Sy2 galaxies require an FC component contribution >20%; this fraction increases to about 60%
in the Sy 1. In about 50% of the Sy2, the combined FC and young components contribute with more
than 20%, while this occurs in 90% of the Sy1, suggesting recent star formation in the central region.
The central few hundred parsecs of our galaxy sample contain a substantial fraction of intermediate-
age SPs with a mean metallicity near solar. Our SP synthesis confirms that the 1.1um CN band can
be used as a tracer of intermediate-age stellar populations.
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Giving rise to a new and exciting research field, observations of the last ten years established dark
energy as a component of unknown nature responsible for the accelerated expansion of the Universe.
A powerful experimental approach to this problem is the study of optical galaxy clusters as
cosmological probes. For such a study, the Sloan Digital Sky Survey (SDSS) is the state of the art
data set to be surpassed only by the next generation of experiments. We report the current status of
the analysis leading to the first measurement of the dark energy equation of state parameter using
optical galaxy clusters. Our sample is found in the SDSS Coadd, a 250 square degree area where ~30
exposures were added in a stack to produce a galaxy catalog up to redshift ~1. In general such a
measurement requires galaxy photometric redshifts, cluster finding algorithms, cluster mass
calibration, cosmological parameter estimation and a data set of sufficient scope. For the SDSS
Coadd, photometric redshifts are obtained with a neural network algorithm. A cluster catalog from
this sample of 13M galaxies is constructed using a Voronoi Tessellation cluster finder. The selection
function is computed using mock galaxy catalogs. A weak lensing analysis provides the mass
calibration of the cluster sample binned into observables. A joint likelihood method using the mean
abundance and spatial distribution is used to obtain cosmological constraints.

EFEITO BARDEEN-PETTERSON COMO MECANISMO RESPONSAVEL PELA
PRECESSAO DO JATO DA GALAXTA NGC 1275
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A radio galaxia 3C84, também conhecida como NGC 1275, esta localizada numa distancia de 75 Mpc.
Sua morfologia éptica e a existéncia de dois sistemas de linhas de hidrogénio sugerem que esta
galédxia é o resultado de um merger de duas galdxias. Emissio em raios-X foi observada na regifo
nuclear assim como no halo. Estruturas em forma de bolhas com diferentes angulos de posi¢do com
respeito ao centro do aglomerado sdo vistas nos mapas de raios-X; foi sugerido que estas bolhas séo
infladas por um jato precessionando. Recentemente, simula¢des numéricas 3D (Falceta-Gongalves et
al. 2010, Apd, 213, L74) mostraram que, sob certas condi¢des, um jato precessionando pode inflar
multiplos pares de bolhas. Assumindo que o efeito Bardeen-Petterson pode ser o responsavel pela
precesséo do jato em NGC 1275, eles encontraram um periodo de precessido da ordem de Tpm=5><107
anos, uma razio entre os momentos angulares entre o disco de acres¢éo e o buraco negro de 1.1 e com
isso foram capazes de reproduzir os mapas de raios-X. De fato, a combinacéo do efeito Lense-Thirring
e a viscosidade do disco de acres¢io conduzem ao alinhamento ou contra-alinhamento do momento
angular do buraco negro de Kerr e do disco de acrescdo e isto é conhecido como efeito Bardeen-
Petterson. Usando os pardmetros encontrados na simulacdo, nés estudamos a fisica do disco de
acres¢ido e do buraco negro e confirmamos que o efeito Bardeen-Petterson pode ser um possivel
mecanismo para a precessdo do jato e também fomos capazes de colocar limites no spin do buraco
negro de Kerr, tendo um limite inferior de 0.23 e um limite superior de 0.4 e um disco de acres¢ido com
densidade superficial colunar na forma de lei de poténcia com expoente -1.5<s<-1.0.



