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20:00 Welcome Cocktail

Tuesday, November 8 th

Morning Session 1 

8:30-8:45 Opening Remarks

8:45 – 9:10 Lorenzo Ducci

TITLE
X-ray source population study of the starburst galaxy M83

ABSTRACT
We present the results of three XMM-Newton observations of the starbust galaxy 

M83. 218 sources were detected down to a luminosity limit of ~8e36 erg/s (0.2-12keV) in 
the XMM-Newton field of view (63 sources within the D25 ellipse of M83), out of which 153 
sources (25 within the D25 ellipse of M83) are new detections. We constrained the nature 
of the detected sources by means of hardness ratios, studies of the X-ray variability, and 
identification with sources in other wavelengths. We derived X-ray luminosity functions for 
the X-ray binaries within and outside the D25 ellipse, correcting for incompleteness and 
subtracting the AGN contribution.  The observed X-ray luminosity functions are compared 
to what has been simulated with an X-ray binary population synthesis code. The possible 
interpretations of the results obtained from this comparison are discussed.

9:10-9:35 Tassos Fragos

TITLE
Evolution of X-ray Binaries Across Cosmic Time and Energy Feedback at High Redshift

ABSTRACT
High redshift galaxies are unique laboratories for studying the formation and 

evolution of X-ray binary (XRB) populations on cosmological timescales, as they probe 
metallicities and star-formation rates not present in the local universe. I will present results 
from a large scale population synthesis study that models the XRB populations from the 
first galaxies of the universe until today. We use as input in our modeling the Millennium II 
Cosmological Simulation and the updated semi-analytic galaxy catalog by Guo et al. 
(2011), in order to self-consistently account for the star formation history and metallicity 
evolution of the universe. Our modeling, which is compared to the most recent Chandra 
surveys of distant galaxies, gives prediction about the integrated specific X-ray luminosity 
as a function of redshift, as well as the evolution of the galaxy X-ray luminosity function 
with redshift. Finally, I will discuss the the possible energy feedback of XRBs in the re-
ionization and thermal evolution of the universe at early times.

9:35-10:00 NataliaIvanova

TITLE
Revising the stability and X-ray binaries

ABSTRACT



In interacting binaries, the selection by Nature between those that live through a 
steady mass transfer appearing in particular as X-ray binaries in Milky Way or distant 
galaxies, and those that engulf a companion in a common envelope, usually occurs when 
the donor overflows its Roche lobe.  For a long time, convective stars were believed to be 
doomed to end up in a common envelope due to their dramatic expansion upon mass loss, 
however detailed analysis showed that this is not entirely correct.  We will discuss the re-
evaluation of the crucial border between stable and unstable start of mass transfer and 
how it may affect the population of X-ray binaries.

10:00-10:30 Coffe Break

10:30-10:55 Dong-Woo Kim

TITLE
X-ray Properties of Young Early Type Galaxies

ABSTRACT
Using Chandra X-ray observations of young, post-merger early type galaxies (ETG), 

we present X-ray characteristics of age-related observational results, by comparing with 
typical old ETGs, in terms of the X-ray luminosity function of LMXBs and metal abundance 
ratios in the hot interstellar matter. We find that young ETGs host a larger fraction of 
luminous LMXBs (Lx > 5 x 10^38 erg/s) than old galaxies and the XLF of the young galaxy 
sample is intermediate between that of typical old galaxies and that of star forming 
galaxies. We also find that in two young elliptical galaxies (NGC 720 and NGC 3923) the Si 
to Fe abundance ratio is super-solar, in contrast to typical old galaxies where the Si to Fe 
abundance ratio is close to solar. This feature appear to be most significant inside the 
effective radius, consistent with the observations that confine to the innermost regions the 
signatures of recent star formation. 

10:55-11:20 Maurizio Paolillo

TITLE
Probing the LMXB population in NGC1399

ABSTRACT
We present a wide-field study of the globular cluster (GC)/low-mass X-ray binary 

(LMXB) connection in the giant elliptical NGC 1399 based on HST/ACS and Chandra high 
resolution data, allowing us to constrain the LMXB formation scenarios in elliptical 
galaxies. We confirm that NGC 1399 has the highest LMXB fraction in GCs of all nearby 
elliptical galaxies studied so far. LMXBs are preferentially hosted by bright, red GCs out to 
>5 R eff of the galaxy light. The finding that GCs hosting LMXBs follow the radial 
distribution of their parent GC population argues against the hypothesis that the external 
dynamical influence of the galaxy affects the LMXB formation in GCs. On the other hand, 
field-LMXBs closely match the host galaxy light, thus indicating that they are originally 
formed in situ and not inside GCs. We measure GC structural parameters, finding that the 
LMXB formation likelihood is influenced independently by mass, metallicity, and GC 
structural parameters. Finally, our stacking analysis suggests that the LMXB LF has a 
break below 5x10^37 erg/s.

11:20-11:45 Panayiotis Tzanavaris

TITLE
Modeling X-ray Binaries in Nearby Galaxies with Supercomputer Simulations

ABSTRACT
We present the largest grid to-date of >3000 detailed, physically motivated binary-

star population synthesis models, using the state-of-the art code StarTrack. We use these 
models to construct theoretical X-ray binary luminosity functions for nearby galaxies from 
the SINGS sample. This represents a major leap forward in the understanding of the nature 
of X-ray point sources in normal galaxies, beyond earlier phenomenological approaches. 



We discuss the implicaitons of X-ray binary formation and evolution in nearby normal 
galaxies. 

12:00-15:45 Lunch

Evening Session 2

15:45-16:10 Laura Brenneman

TITLE
NGC 5548: Lack of a Broad Fe Kα Line and Constraints on the Location of the Hard 

X-ray Source

ABSTRACT
We present an analysis of the co-added and individual 0.7-40 keV spectra from 

seven Suzaku observations of the Sy 1.5 galaxy NGC 5548 taken over a period of eight 
weeks.  We conclude that the source has a moderately ionized, three-zone warm absorber, 
a power-law continuum, and exhibits contributions from cold, distant reflection.  
Relativistic reflection signatures are not significantly detected in the co-added data, and 
we place an upper limit on the equivalent width of a relativistically broad Fe K line at EW 
< 26 eV at 90% confidence.  Thus NGC 5548 can be labeled an ``weak'' type-1 AGN in 
terms of its observed inner disk reflection signatures, in contrast to sources with very 
broad, strong iron lines such as MCG-6-30-15, which are likely much fewer in number.  We 
compare physical properties of NGC 5548 and MCG-6-30-15 that might explain this 
difference in their reflection properties.  Though there is some evidence that NGC 5548 
may harbor a truncated inner accretion disk, this evidence is inconclusive, so we also 
consider light bending of the hard X-ray continuum emission in order to explain the lack of 
relativistic reflection in our observation.  If the absence of a broad Fe K line is interpreted 
in the light-bending context, we conclude that the source of the hard X-ray continuum lies 
at radii R > 100M.  We note, however, that light-bending models must be expanded to 
include a broader range of physical parameter space in order to adequately explain the 
spectral and timing properties of average AGN, rather than just those with strong, broad 
iron lines.

16:10-16:35 Susmita Chakravorty

TITLE
How much does the X-ray warm absorber in AGN care about the UV continuum?

ABSTRACT
Observations of AGN show signatures of outflowing gas which, in mass-energy 

budget, is often a significant fraction of the matter that is being accreted. The ionizing 
continuum seen by these absorption systems spans the entire energy range from the UV 
to the X-rays. Inspite of this, the properties of the absorbing gas seen in the UV are 
derived in isolation from the derivation of the properties of the X-ray absorbing warm gas. 
We shall demonstrate in this presentation that this `isolated traditional approach' may be 
inadequate and may lead to incorrect predictions for (a) the `colocation' of the UV and X-
ray absorbers and/or  (b) the structure and geometry of the absorbing system. As such we 
shall emphasise the importance of a consistent UV to X-ray treatment of AGN 
observations. 

16:35-17:00 Guido Risaliti

TITLE
Understanding quasar structure from orientation effects in line equivalent widths

ABSTRACT



I present an analysis of the distribution of equivalent widths (EW) of the main 
emission lines in SDSS quasars, and I show that this is a powerful way to determine the 
physical and geometrical structure of the continuum and emission line regions. I show that 
the distribution of [OIII] EW is that expected if [OIII] is isotropically emitted, and the optical 
continuum comes from a randomly oriented disk. A similar analysis of the EWs of broad 
lines suggests an almost disk-like shape of the broad line region, and a comparison with 
X-ray emission in a subsample of objects suggests that the X-ray emission is isotropic. 
Finally, an analysis of the luminosity dependence of our results suggests that the 
circumnuclear dusty torus in quasars ha a covering factor decreasing with luminosity.

17:00-17:25 Francesco Massaro

TITLE
The Martin's and Pepi's point of view of the BL Lac population

ABSTRACT
Most of the extragalactic sources detected at TeV energies are BL Lac objects. They 

belong to the subclass of ``high frequency peaked BL Lacs" (HBLs) exhibiting spectral 
energy distributions with a lower energy peak in the X-ray band; this is widely interpreted 
as synchrotron emission from relativistic electrons.  Here we present an extensive X-ray 
analysis of a sample of HBLs observed with XMM-Newton and SWIFT but undetected at 
TeV energies (UBLs), to compare their spectral behavior with that of HBL TeV detected 
(TBLs). Investigating the distributions of their spectral parameters, we develop a criterion 
to select the best HBLs candidates for future TeV observations. Finally, we present a new 
striking result on the use of the infrared data for the BL Lac population We show how 
combining Gamma-ray and the infrared data it is possible  to extract new BL Lac 
candidates for TeV observations and to identify those of uncertain type.  We show one 
example in the case of the TeV source VER J0648+152,  recently discovered by VERITAS.

17:25-17:55 Coffe Break

17:55-18:20 Hagai Netzer

TITLE
The infrared spectral energy distribution of AGNs: clumpy torus, hot dust and energy 

budget.

ABSTRACT
Recent new results about the NIR-MIR-FIR spectral energy distribution (SED) of type-

I AGNs suggest a complex multi-component structure that combines very hot dust, warm 
dust in a clumpy torus and dust in the narrow line region. All three are strongly connected 
to the intrinsic luminosity of the central source and, perhaps, its redshift. Various physical 
interpretations will be shown and discussed with emphasis on the origin and properties of 
the hot dust component. 

18:20-18:45 Charles Steinhardt

TITLE
Anomalous Narrow-Line Quasars

ABSTRACT
I will describe a new class of Type I quasars with narrow H$\beta$ broader than 1200 

km/s, above the velocity believed possible for gas in the quasar narrow-line region.  This 
broadening is tightly correlated with changes in other spectral features, so that the set of 
ANLs is a distinct population difficult to explain with the current quasar standard model.  
Further, ANLs comprise over one quarter of all quasars at $0.2 < z < 0.8$, so they must 
be accounted for as part of our understanding of supermassive black hole evolution.  
Because other quasar narrow lines such as [O II] are diminished or disappear entirely, 
ANLs raise several fundamental questions about the connection between the black hole 
and the central region of the galaxy.  They also appear inconsistent with a predominantly 



virial broad-line region, calling into question the technique of virial mass estimation.  I will 
discuss several of these issues and the next steps for investigating them further.

18:45-19:10 Laura Trouille

TITLE
X-ray/IR Stacking Analysis of BPT-comp: AGN Activity Dominates 

ABSTRACT
Approximately 20% of SDSS emission-line galaxies lie in the BPT-comp regime, 

between the Kauffmann et al. (2003) empirically determined SF-dominated regime and 
the Kewley et al. (2001) theoretically predicted AGN-dominated regime. Whether to 
include this significant number of sources in samples of AGN or samples of star-forming 
galaxies is an open question and has important implications for galaxy evolution studies, 
metallicity studies, etc. Using a large spectroscopic sample of GOODS-N and LH galaxies 
with deep Chandra imaging, we perform an X-ray stacking analysis of X-ray undetected 
BPT-comp. We find the stacked signal to be X-ray hard and that the majority of X-ray 
detected BPT-comp are also X-ray hard. This X-ray hardness can be indicative of obscured 
AGN activity or the presence of HMXBs associated with ongoing star formation. In order to 
distinguish between these scenarios, we perform an IR stacking analysis using Spitzer 
24μm data. The stacked BPT-comp lies well above the expected value for L_x/L_IR for pure 
star-forming galaxies; similarly for the X-ray detected BPT-comp. We also find that the BPT-
comp lie in the AGN-dominated regime of our new TBT diagnostic, which uses [NeIII]/[OII] 
versus rest-frame g-z color to identify AGN and star forming galaxies out to z=1.4. [NeIII], 
which has a higher ionization potential than other commonly used forbidden emission 
lines, appears to foster a more reliable selection of AGN-dominated galaxies. These 
findings suggest that both the X-ray and optical signal in BPT-comp are dominated by 
obscured or low accretion rate AGN activity rather than star formation. This is in contrast 
to claims by previous optical emission-line studies that the signal in BPT-comp is 
dominated by star-formation activity. Therefore, we recommend that groups carefully 
consider the impact of excluding or including BPT-comp on the interpretation of their 
results. For example, for studies involving determining the bolometric contribution from 
AGN activity or the role of AGN activity in galaxy evolution, we advise maximal 
inclusiveness. Since BPT-comp comprise a significant percentage of the overall emission-
line galaxy population, inclusion of the BPT-comp would provide a more comprehensive 
picture of the true impact of AGN activity in these studies.

Wednesday, November 9 th

Morning Session 3

8:30-8:55 Luc Binette

TITLE
The unusual properties of quasar Ton 34 at z=2

ABSTRACT
The Spectral Energy Distribution of Ton 34 in the far UV is unique in its category, 

showing a depressed ionizing continuum shortward of 1100Ang. The spectral index of the 
UV flux decline is as steep -5! Yet the BLR emission lines show emission from CIV, NV, ... in 
par with other quasars. After comparing old and newer spectral data, Krongold found that 
this object had recently turned into a BalQSO.

8:55-9:20 Doron Chelouche

TITLE
Photometric Reverberation Mapping of  AGN



ABSTRACT
A new approach to reverberation mapping of the broad emission line region (BLR)  

in AGN will be introduced, which uses broadband photometric data. The advantages and 
limitations of this approach will be outlined, and two test-cases pertaining to the PG and 
MACHO samples of quasars will be presented. The prospects for measuring the BLR size 
and black hole mass in numerous objects, in the era of large photometric surveys, will be 
discussed. 

9:20-9:45 Anna Lia Longinotti

TITLE
Hidden warm absorber in the Seyfert 1 Mrk 335: a high-velocity ionized wind 

uncovered by Swift and XMM-Newton

ABSTRACT
I will present the discovery of a multi-component ionized wind in the Seyfert 1 Mrk 

335. This bright source was not known to host outflowing ionized gas until we analysed 
several high resolution XMM-Newton spectra in combination with a long-term Swift 
monitoring program that shows extreme flux and spectral variability. Multi-epoch RGS 
spectra reveal that the wind consists of three ionizations components, all outflowing at a 
velocity of ~5000 km/s. For the lowest ionization component photoionization equilibrium is 
ruled out since the absorber is detected at any flux state with constant ionization and with 
less coverage at higher flux. The other two components may vary either in ionization state 
or covering factor depending on the level of continuum.  I will discuss possible physical 
scenarios that may explain these properties.

9:45-10:10 Fabrizio Fiore

TITLE
High redshift AGN evolution and duty cycle

ABSTRACT
I will present a pilot program to push the search of normal, L* AGN up to z=5-6, and 

discuss the   astrophysical and cosmological perspectives  of this line of research. 
Targeting high-z black holes, the structures with the fastest (exponential)  growth rate, can 
help investigating the evolution of the Universe at those  early epochs, because little 
differences in the time of expansion of the Universe  can be significantly emphasized.  By 
comparing  the high-z SMBH mass function to model predictions we might on  one side 
disentangle competing cosmological scenarios, and on the other side  put constraints on 
the physics of accretion and AGN triggering  mechanisms at high-redshift. 

10:10-10:40 Coffe Break

10:40-11:05 Martin Elvis

TITLE
Almost Stars: Quasars and Asteroids

ABSTRACT
 I study two classes of objects that were named for being not-quite-stars: quasars 

and asteroids. Quasars are transforming to a field with a full physical theory, the evolution 
of supermassive black holes, while asteroids hold great importance for  the future of space 
flight and large new space observatories.

11:05-11:30 Elizabeth Blanton

TITLE
AGN Feedback and Effect on Galaxy Cluster Properties



ABSTRACT
Cooling of the hot intracluster medium in cluster centers can feed the supermassive 

black holes found in the cores of the dominant cluster galaxies leading to AGN outbursts 
which can reheat the gas, stopping cooling and large amounts of star formation (AGN 
feedback).  Most relaxed, cool core clusters host powerful AGN in their cores and these 
AGN can significantly affect the distribution of i.e., temperature and abundance on cluster 
scales.  AGN heating can come in the form of shocks, buoyantly rising bubbles that have 
been inflated by radio lobes, and sound wave propogation.  I will review observations of 
AGN feedback in clusters, and discuss the effect that AGN have on cluster properties, 
including scaling relations.

11:30-11:55 Stefanie Komossa

TITLE
Electromagnetic signatures of recoiling SMBHs

ABSTRACT
Recent numerical relativity simulations predict, that black holes (SMBHs)  can 

receive kick velocities up to several 1000 km/s in the course of binary SMBH coalescence. 
Consequently,  a significant fraction of SMBHs formed in galaxy mergers may actually 
oscillate about the core of their host galaxy for millions of years or even longer, or may 
occasionally completely escape their host galaxies.  In my presentation, I will discuss 
astrophysical consequences of SMBH recoil, electromagnetic signatures, candidate 
recoiling SMBHs, and X-ray follow-up observations.  

11:55-12:20 Junfeng Wang

TITLE
CHEERS! An X-ray View of Nearby Active Galaxies with Chandra

ABSTRACT
To improve our understanding of AGN feedback, it is crucial to evaluate the true role 

of AGN ouflows on galaxy evolution observationally. I will present new results from 
Chandra High-resolution survey of Extended Emission-line Regions in nearby Seyfert 
galaxies (CHEERS), which offer unique opportunities to examine feedback in action in 
much greater detail than at high redshift.  In particular, findings in the archetypal Seyfert 
1 NGC 4151 will be discussed in detail, including X-ray measurement of the mass outflow 
rate and evidence for X-ray emission from interaction between radio jet and the optical 
narrow-line region clouds.

13:00 Tour to Tulum ruins

Thursday, November 10 th

Morning Session 4

8:30-8:55 Elisabeta Lusso

TITLE
The bolometric output of X-ray selected Active Galactic Nuclei in the XMM-COSMOS 

survey

ABSTRACT
The rapid development of new observational capabilities provides the ability to 

detect both the obscured (Type 2) and the unobscured (Type 1) flavours of active galaxies. 



In particular, the combination of sensitive X-ray and mid-IR observations allow us to pierce 
through large columns of gas and dust hiding the Type 2 obscured AGN nuclear region 
from the near-IR to the UV. The study of the relative AGN/host-galaxy contribution over 
different portion of the broad-band Spectral Energy Distribution (SED) is fundamental to 
constrain the physics and the evolution of AGN and how to place them into the context of 
galaxy evolution. I will discuss a study of the multi-wavelength properties of an X-ray 
selected sample of both Type 1 and Type 2 AGN using the XMM-Newton wide field survey 
in the COSMOS field.  The SEDs, the bolometric luminosities and bolometric corrections 
(computed in the mid-infrared, B-band at 0.44 μm, soft and hard X-ray bands) for the 
sample of obscured/unobscured AGN are presented. The morphology of the host-galaxies 
and the stellar masses of Type-2 AGN are also discussed. Finally, I will introduce future 
perspectives in the study of SEDs opened by the advent of new facilities. 

8:55-9:20 Francesco Tombesi

TITLE
X-ray evidence for ultra-fast outflows in AGNs

ABSTRACT
X-ray evidence for massive, highly ionized, ultra-fast outflows (UFOs) has been 

recently reported in a number of AGNs through the detection of blue-shifted Fe XXV/XXVI 
absorption lines. We present the results of a comprehensive spectral analysis of a large 
sample of 42 Seyferts and 5 Broad-Line Radio Galaxies observed with XMM-Newton and 
Suzaku. We assessed the global detection significance of the absorption lines, solving the 
claimed publication bias, and performed a detailed photo-ionization modeling. We find that 
UFOs are common phenomena, being present in >40% of the sources. Their outflow 
velocity distribution spans from 10,000 km/s (~0.03c) up to 100,000 km/s (~0.3c), with a 
peak and mean value at ~42,000 km/s (~0.14c). The ionization parameter is very high, in 
the range logξ~3-6erg s-1 cm. The associated column densities are also large, in the 
range ~10^22-10^24 cm-2. Overall, these results point to the presence of extremely 
ionized and possibly almost Compton thick material outflowing at mildly relativistic 
velocities from the innermost regions of AGNs. The UFO variability and location on sub-pc 
scales favor a direct association with accretion disk winds/ejecta. This also suggests that 
UFOs may potentially play a significant role in the AGN cosmological feedback besides jets 
and their study can provide important clues on the connection between accretion disks, 
winds and jets.

9:20-9:45 Rodrigo Nemmen

TITLE
Unifying Black Hole Jets: The Connection between Blazars and Gamma-ray Bursts

ABSTRACT
The central engines of radio-loud AGNs and gamma-ray bursts share the same basic 

astrophysical ingredients, despite the vastly different black hole masses and mass 
accretion rates. We present evidence for a connection between some of the observed 
high-energy properties of jets in blazars and GRBs observed with different telescopes 
including Fermi, Swift and others. These results point towards an unification of the physics 
of relativistic jets across a vast range of black hole masses and accretion timescales.

9:45-10:10 Emanuele Nardini

TITLE
X-ray absorption variability as a clue to the inner structure of AGN

ABSTRACT
The number of active galaxies known to experience significant column density 

variations has rapidly grown over the last few years. The amplitude of these variations and 
the time-scales involved, ranging from several months to a few hours, imply the existence 
of a clumpy X-ray absorber at sub-parsec scales, likely composed of individual clouds 



occasionally crossing the line of sight. The length and the frequency of such occultation 
events provide direct information on the size of the X-ray source and on the physical 
properties of the absorbing gas itself.  After a brief review of the most notable objects 
investigated so far I will discuss our latest results, including those obtained on the dwarf 
Seyfert galaxy NGC 4395. The latter case suggests that a targeted time-resolved  analysis 
performed over single, long observations would reveal the presence of X-ray absorption 
variability in a much higher fraction of sources than previously thought. The systematic 
study of a large, complete sample is then needed to understand the nature of the 
innermost X-ray absorber in AGN, and to collect observational constraints for any future, 
comprehensive unification model.

10:10-10:40 Coffe Break

10:40-11:05 Smita Mathur

TITLE
BH--galaxy co-evolution: making a case for paradigm change

ABSTRACT
The current paradigm of black hole--galaxy coevolution is driven in part by 

theoretical models of hierarchical galaxy formation. The observed correlations between BH 
mass and bulge properties of host galaxies are naturally explained by these merger-driven 
models. Recent developments, however, question all aspects of the current paradigm, and 
here I list some of them. (1) The correlation between BH mass and bulge sigma is found to 
be not as tight as previously thought. (2) We found significant outliers to the BH--bulge 
relations. (3) Supermassive BHs exist in bulge-less galaxies. (4) The feedback is observed 
to be several orders of magnitude below what is required, except in most luminous 
quasars. (5) Pseudobulges host BHs.  (6) The correlation between AGN luminosity and star 
formation rate reported at high redshift disappears when lower luminosity AGNs are 
included. I will discuss these results and argue for alternative tracks of AGN--galaxy 
coevolution. 

11:05-11:30 BrookeSimmons

TITLE
Moderate-Luminosity AGN grow slowly and in disk-dominated galaxies from z ~ 2.5

ABSTRACT
Although much progress has been made in the investigation of the co-evolution of 

black holes and galaxies, the nature of AGN feedback and accretion triggers remain open 
questions. Using a sample of moderate-luminosity AGN and their host galaxies in the 
GOODS fields from 0.5 < z < 2.7, we assess the growth rates and histories of these black 
holes, and use their host galaxy morphologies and colors to test the applicability of 
common quasar-triggering models to lower-powered AGN. We find that moderate-
luminosity AGN span a range of growth rates but are mostly in a phase of slow growth, 
implying that they must have been growing at higher rates in the past in order to grow to 
the masses we observe. Additionally, a significant fraction of  the host galaxies of 
moderate-luminosity AGN are disk-dominated  even at the highest redshifts in our sample, 
indicating that models  requiring major mergers to trigger the growth of black holes do not  
describe the majority of AGN.

11:30-11:55 Jose Ramirez

TITLE
Kinematics from spectral lines for AGN outflows based on time-independent 

radiation-driven wind theory

ABSTRACT



We present a bulk velocity-dependent photoionization model of the warm absorber 
of the Seyfert 1 galaxy NGC 3783. By adopting functional forms for velocity of the flow and 
its particle density with radius, appropriate for radiation driven winds, we compute the 
ionization, temperature, line Doppler shift, and line optical depths as a function of 
distance. By doing this we obtain detailed profiles for the entire absorption line spectrum. 
The model reproduces the observed relationship between the gas ionization and the 
velocity shift of the line centroids as well as the asymmetry of the absorption lines in the 
X-ray spectrum of NGC 3783. The spectrum requires the presence of two outflows: a 
higher ionization component responsible for the blue wings of the high ionization lines and 
the red wings of the low ionization oxygen lines, and a lower ionization flow that makes up 
for the blue wings of the oxygen lines. Our model predicts a relationship between the X-
rays and the UV absorbers, where the component creating the long wavelength lines in 
the X-ray spectrum is also responsible for creating at least part of the UV absorption 
troughs.

12:00-15:45 Lunch

Evening Session 5

15:45-16:10 Peppi Fabbiano

TITLE
To Chandra and beyond

ABSTRACT
Imaging X-ray astronomy has been instrumental for the study of the X-ray emission 

of galaxies. With the high resolution and sensitivity of Chandra we can now observe X-ray 
emitting populations, hot ISM and nuclear environments in galaxies to the Virgo Cluster 
and beyond, as well as beginning to detect the signature of high z galaxies. Chandra is an 
important tool for constraining the evolution of galaxies and the role of feedback in this 
evolution. In this talk I will briefly discuss the road that took us to Chandra, highlight the 
important Chandra contributions, and then look ahead to what the field will need to 
progress beyond Chandra.

16:10-16:35 John (Jay) Gallagher

TITLE
Winds from Nuclear Fires: Supernova Driven Outflows from Starbursts

ABSTRACT
Observational X-ray studies of winds from starburst galaxies began about 25 years 

ago with the advent of data from the Einstein Observatory. Since that time numerous 
investigations have established that hot winds can be driven by supernova, but it is only 
with the combined sensitivity and resolution offered by the Chandra and Hubble 
Observatories that the underlying details are becoming clear. In this talk I will review 
results stemming from our studies of the bases of the winds in the starburst zones of 
NGC253, NGC1569, and especially M82, as well as touching on the poorly understood 
issue of the large scale X-ray wind that appears to emanate from the disk of NGC253.  

16:35-17:00 Zhenya ZHENG

TITLE
High Redshift Star Forming Galaxies in the 4Ms Chandra Deep Field South

ABSTRACT
We study the X-ray properties of high redshift Lyman-α emitters (LAEs) and Lyman-

Break Galaxies (LBGs) with the deepest X-ray data available in the sky, the 4 Ms Chandra 
Deep Field South (CDF-S). We find that X-ray observations are an effective method to 
identify active galactic nuclei (AGNs), as well as foreground objects in LAE samples. For 



the X-ray undetected SFGs, we use stacking to constrain their X-ray emission. If the X-ray 
emission is produced primarily via star formation, we find unobscured star formation rate 
(SFR) for LAEs at z = 0.3, and LBGs at z ~ 1, and 4, and an upper limit on the unobscured 
SFR for LAEs at z > 2 and LBGs at z ~5 and 6. This unobscured SFR can be used to 
constrain the escape fraction of Ly-α photons for LAEs, and the extinction properties of 
LBGs at different redshift. 

17:00-17:25 MarkosTrichas

TITLE
Quenching of Star-Formation in QSOs

ABSTRACT
Combination of X-ray with sub-mm observations provides the most robust 

constraints on the star-formation of AGN to test competing models for the interplay 
between galaxy formation and black hole growth. The Herschel Multi-tiered Extragalactic 
Survey (HerMES), the largest project that will ever be performed with Herschel, is ideally 
suited to studying star formation over the z=1-3 epoch. Here we will present the X-ray/
sub-mm properties of the HerMES sources detected by Chandra. Less than 25% of the X-
ray sources have a 250µm counterpart. The majority of the latter (>50%) are AGN 
dominated in X-rays. Nonetheless, none of the bright X-ray QSOs have 250µm 
counterparts, indicating the absence of cool dust, and hence star-formation. This is 
consistent with models that predict suppression of the star-formation during the QSO 
phase. Moreover, the hardness ratio distributions of the 250µm detected and undetected 
sources  imply a strong connection between X-ray absorption and rapid star-formation in 
AGN. The prevalence of X-ray absorption in star-forming AGN suggests an alternative 
source of absorbing material, perhaps related to the gas which is fuelling the star- 
formation or to outowing material from the early stages of AGN feedback.

17:25-17:55 Coffe Break

17:55-18:20 Andreas Zezas

TITLE
Accreting binary populations in nearby galaxies

ABSTRACT
The current generation of X-ray observatories provide a clear picture of the 

accreting source populations in nearby galaxies. Combination of these data with star-
formation metrics, and in some cases with detailed knowledge of the star-formation 
history of these galaxies, allows us to study the connection between accreting sources and 
star-forming activity. I will present recent results from our study of the accreting binary 
populations in nearby galaxies (particularly the SMC, LMC, M81, and the Antennae 
galaxies).   Using multi-wavelength data we can classify the individual sources and directly 
link them with their parent stellar populations. This gives us for the first time a direct 
measure of the formation efficiency of accreting binaries in  stellar populations of different 
ages, which  can be used in order to test and constrain accreting binary population 
synthesis models.

18:20-18:45 Ann Hornschemeier

TITLE
X-ray Binary Populations in a Cosmological Context, Including NuSTAR Predictions

ABSTRACT
The new ultradeep 4 Ms Chandra Deep Field South has afforded the deepest view 

ever of X-ray binary populations.   We report on the latest results on both LMXB and HMXB 
evolution out to redshifts of approximately four, including comparison with the latest 
theoretical models, using this deepest-ever view of the X-ray universe with Chandra.    The 
upcoming NuSTAR mission will open up X-ray binary populations in the hard X-ray band, 



similar to the pioneering work of Fabbiano et al. in the Einstein era.  We report on plans to 
study both Local Group and starburst galaxies as well as the implications those 
observations may have for X-ray binary populations in galaxies contributing to the Cosmic 
X-ray Background.

18:45-19:10 John ZuHone

TITLE
AGNs and Gas Sloshing in Cool-Core Galaxy Clusters: Wide-Angle Tails and Radio 

Mini-Halos

ABSTRACT
At the centers of many cool-core clusters of galaxies reside large elliptical galaxies 

with powerful active nuclei (AGN). In many of the same clusters, spiral-shaped features in 
the intracluster medium known as "cold fronts" betray the presence of "sloshing" gas 
motions driven by encounters with subclusters.  Two features associated with AGNs in 
cool-core clusters seem to be related to the dynamics of the core: wide-angle tail galaxies 
and radio mini-halos.  I will present a series of hydrodynamic and magnetohydrodynamic 
simulations showing how the large bulk flows associated with sloshing may be responsible 
for generating such features.

20:00 Martin and Pepi's special dinner celebration 

Friday, November 11 th

Morning Session 6

8:30-8:55 Erendira Huerta

TITLE
NGC 3516: A detailed time variability analysis in X-ray

ABSTRACT
We analyzed all NGC 3516 2006 XMM-Newton and Chandra spectra from 0.3 to 10 

keV. An acceptable model was found with XMM-Newton data using PN and RGS detectors 
and then we applied it in contemporary Chandra spectra finding a fit satisfactory. This 
model consists of a continuum emission (power law + blackbody + emission lines) 
absorbed by 3 ionized components (warm absorbers) in the soft X-ray and a fourth hard 
ionized component which produces the Fe complex around $\sim 6.7$ to $\sim 7$ keV.  
The observed continuum is changing among all observations which suggests variability of 
the central source and an absorber component is responding through opacity changes. 
This time analysis allow us to constrain the distances between the central engine and the 
absorber phases. 

8:55-9:20 Daryl Haggard

TITLE
A Deep Exhale: Massive, Variable Outflows from Broad Absorption Line Quasars

ABSTRACT
Broad absorption line (BAL) quasars provide unique probes of the high velocity gas 

ejected by luminous accreting black holes---their variability timescales place constraints 
on the size, location, and dynamics of the emitting and absorbing gas near the SMBH. I will 
present multi-epoch spectroscopy of seventeen BAL QSOs observed with the Fred 
Lawrence Whipple Observatory's 1.5m telescope's FAST Spectrograph. These objects, 
together with a complementary set of non-BAL "control" quasars matched in  redshift and 



luminosity, were identified in the SDSS, observed with Chandra, and monitored with FAST 
at 1, 3, 9, 27, and 81 day, plus 1 and 2 year cadences. I will report on our search for 
variability in the broad absorption line region --- its significance, magnitude, and frequency 
--- and discuss the constraints these investigations can put on QSO outflows. 

9:20-9:45 Francesca Civano

TITLE
The interesting properties of CID-42: a candidate recoiling SMBH

ABSTRACT
The coalescence of two SMBHs in galaxy major merger gives  rise to the strongest 

Gravitational Wave (GW) events in the universe. Typically, the GW emission is asymmetric 
and causes the newly merged  single SMBH to slightly offset with respect to the center of 
its galaxy.   Under particular condition of BH spin and mass ratio, the SMBH can gain a 
significant velocity (up to ~1000km/s) and it may be displaced by several kiloparsecs. If 
the recoiling BH is active, it will retain its accretion disk and broad emission line region and 
will still be seen as an AGN for ~10^6 years.  Despite predicted by theoretical models of 
structure formation,  GW recoling SMBHs are very hard to detect. The recoils with high 
probability  have a very small velocity resulting in undetectable offsets, those with  low 
probability can escape easily from the galaxy and not been recognized as such.  I will 
concentrate on the properties of CID-42 (z=0.359), a unique source in the COSMOS 
survey, the best recoiling BH candidate to date, just catch when still active.  CID-42 clearly 
shows both the presence of two compact sources, ~2.5 kpc apart, embedded in the same 
galaxy in HST imaging, and a ~1100km/s velocity offset between the narrow and broad 
components of Hbeta, in three optical spectra. Our new HRC/Chandra data resolves the 
two optical sources and determines the AGN  activity level of each. The result clearly 
favors the recoiling scenario for this source. The results from simulations will be compared 
with our data. 

9:45-10:10 Gerard Kriss

TITLE
Broad Lines, Narrow Lines/Disk Winds, Thermal Winds: Why the Appearance of AGN 

Outflows is more than Perspective

ABSTRACT
Blue-shifted absorption lines in the ultraviolet and X-ray bands are common in AGN. 

They are indicative of outflows from the active nucleus that may have an important 
influence on the evolution of the host galaxy and the central black hole, as well as play a 
role in enriching the surrounding intergalactic medium. The absorption lines range in 
morphology from narrow lines with widths of tens of km/s to broad lines tens of thousands 
of km/s in breadth. Models for driving the outflows include magneto-centrifugal and 
radiatively driven winds arising from the accretion disk, and thermal winds arising from 
irradiation of the obscuring torus by the central engine. The Elvis model for quasar 
outflows attempts to unify their phenomenological appearance in terms of orientation 
relative to the observer, with all outflows arising in a disk wind. Low velocity, narrow lines 
are a consequence of lines of transverse lines of sight across the high-velocity disk wind. 
Based on the accumulating evidence from recent observations that the narrow absorption 
lines in nearby low-luminosity AGN arise in or just beyond the narrow-line region at 
distances of parsecs, I will argue that the vast majority of these lines can not arise from 
transverse lines of sight, but are more consistent with thermal winds driven off the torus. 
The lack of broad absorption lines in low-luminosity AGN, its more common appearance in 
more luminous quasars, and the heavy low-energy X-ray absorption often seen in broad 
absorption lines quasars is consistent with a model for radiatively drive disk winds that 
depends on the luminosity and temperature of the inner accretion disk.

10:10-10:40 Coffe Break



10:40-11:05 Fabrizio Nicastro

TITLE
The link between Hidden Broad Line Regions and Accretion Rate

ABSTRACT
We present evidence supporting a direct link between the accretion rate in AGN, and 

the existence of Broad Line Regions (BLRs).  By selecting a "clean" sample of Seyfert 2s 
with high-quality spectro-polarimetric data and homogenous black-hole mass and 
bolometric luminosity determinations,  we find that, when only Compton-thin Seyfert 2s 
are considered, objects with Hidden Broad Line Regions lie all at accretion rates higher 
than a threshold value, while all non-hidden broad line region objects have accretion rate 
lower than this threshold. This evidence supports a model that we proposed in 2000, in 
which BLRs are generated in the accretion disk, and their existence and distance from the 
central source, are regulated by the rate at which the AGN is accreting.  When also 
Compton-thick AGNs are included, the on-off correlation washes out: we speculate that this 
is due to either the absence of a population of hot electrons scattering the BLR photons 
toward us, or the complete spherical obscuration of the central source in highly obscured 
AGNs.  

11:05-11:30 Scott Randall

TITLE
Early Results from a Very Deep Chandra Observation of NGC 5813

ABSTRACT
I will present early results from a deep (650 ks) Chandra observation of the galaxy 

group NGC 5813, the deepest Chandra observation of a galaxy group core to date.  This 
unique system shows three pairs of collinear cavities in the intragroup medium (IGM), with 
two of the pairs associated with elliptical shock fronts.  It is therefore ideal for studying 
AGN feedback and the outburst history of the central AGN.  Measurements of the shock 
heating at each shock front show that shocks alone are enough to offset radiative cooling 
of the gas indefinitely, within at least the central 15 kpc.  The internal energy of the 
cavities is not required, and is likely deposited in the IGM at larger radii.  This 
demonstrates that shock heating can play an important role in the AGN feedback process, 
particularly at smaller radii, close to the central AGN.

11:30-11:55 Belinda Wilkes

TITLE
Orientation effects and environmental impact in high-redshift 3CR galaxies.

ABSTRACT
A critical problem in understanding active galaxies is separation of intrinsic physical 

differences from observed differences due to orientation.  Relativistic motion in powerful 
radio sources produces a significant level of anisotropic emission at all but the lowest 
frequencies.  Obscuration is also anisotropic and strongly frequency-dependent.  
Combined, these two effects result in complex selection effects for observations in most 
wavebands, and there are few ways to select a sample that is sufficiently unbiased to test 
orientation effects as predicted by unification models. We chose high-redshift 3CR 
(selected at 178 MHz) sources to ensure the sample is largely unbiased and that it 
comprises powerful radio galaxies and quasars. Studies of high-redshift, radio-loud 
quasars also facilitate more lines of investigation: X-ray emission related to radio structure 
athigh-redshift, and thus the interaction of the quasar with its environment, and searches 
for high-redshift clusters of galaxies. Chandra has observed a complete, flux-limited 
sample of 38 high-redshift 3CRR sources, 1<z<2 (21 quasars and 17 galaxies). The nuclei 
of most sources are consistent with a simple Unification model where quasars are viewed 
face-on: soft X-ray hardness ratios, high radio core-dominance and high X-ray to radio 
luminosity ratios; and galaxies edge-on: hard X-ray hardness ratios, low radio core 



dominance and lower luminosity ratios. A subset of galaxies with soft X-ray emission,  are 
likely Compton thick, with purely scattered AGN light visible in X-rays (as in NGC1068). 
Extended X-ray emission related to radio structures is present in ~20% of the sources and 
provides information on their environmental impact. In at least one source there is 
evidence of a cluster of galaxies, supporting previous suggestions that high-redshift radio 
sources are effective signposts for massive dark matter halos.

12:00-15:45 Lunch

Evening Session 7

15:45-16:10 Silvia Pellegrini

TITLE
Hot gas feeding the central supermassive black holes in elliptical galaxies

ABSTRACT
The connection between a galaxy and its central supermassive black hole has been 

recognized as a fundamental ingredient of the galaxy evolution, but a coherent and 
exhaustive description of this relationship is still lacking. Important clues for elliptical 
galaxies of the local universe have been provided by Chandra observations of the galactic 
nuclei and the hot gas potentially available for accretion onto the black hole. The nuclei 
often show unexpectedly low X-ray luminosities; and the gas, even in regions close to the 
galactic center, is observed to keep unexpectedly hot. I will present some recent 
developments in this field, based on numerical modeling of the hot gas evolution, and 
comparisons with Chandra observations.   

16:10-16:35 Bret Lehmer

TITLE
Spatial and Velocity Structure of AGN Outflows

ABSTRACT
We present results from the Chandra SOARS (Survey Outflows in AGN with Resolved 

Spectroscopy) program, using spatially resolved Chandra High Energy Transmission 
Grating spectroscopy of the kpc-scale narrow line regions around some of our nearest 
AGN, including the Circinus Galaxy, NGC 1068, and Mrk 3.We use the neutral and 
photoexcited lines measurable using the HETG Spectrometer to (1) measure the mass and 
energy imparted by the AGN outflow into its kpc-scale environment; and (2) create a full 
kinematic map of the galaxy, thereby directly constraining the extent of the outflow. Our 
results have key implications for the role of galactic-scale outflows in AGN as moderators 
of galaxy evolution

16:35-17:00 Mirko Krumpe

TITLE
Clustering and halo occupation distribution of ROSAT all-sky surveys AGNs

ABSTRACT
I will present the results of a series of recently published papers that measure and 

analyze the clustering of X-ray selected AGNs.  Large area surveys significantly improve 
AGN clustering measurement and can now provide useful constraints on the mass of the 
hosting dark matter halos (as a function of AGN luminosity, type, and redshift), the 
environment in which super massive black hole accretion takes place, and the co-
evolution of galaxies and AGNs. By using the cross-correlation function (CCF) with the 
Sloan Digital Sky Survey (SDSS) galaxies, we achieve the most precise clustering 
measurements for broad-line AGNs at low redshifts (z<0.5). Our CCF analysis between the 
ROSAT all-sky survey AGNs and SDSS Luminous Red Galaxies (LRGs) at 0.16<z<0.36 finds, 
for the first time, an X-ray luminosity dependence in the clustering amplitude. We have 



applied Halo Occupation Distribution (HOD) modeling directly to the CCF and determined 
constraints on the distribution of AGNs among DMHs as a function of their mass. At z~0.3, 
AGNs with log Lx[erg/s] ~ 44 reside, on average, in DMHs with 10^13 h-1 Msun and the 
AGN fraction decreases with increasing DMH mass. Furthermore, I will present our newest 
results  on the origin of the X-ray luminosity dependence of the broad-line AGN  clustering. 
We are currently investigating both black hole mass and  accretion ratio relative to 
Eddington as the drivers of this correlation. I will conclude by summarizing the current 
picture of AGN clustering.  We expect further significant improvements on AGN clustering 
and HOD  analysis with the upcoming eROSITA mission.

17:00-17:25 Clossing Remarks

Saturday, November 12 th

Natural Aquarium of Xel-Ha tour or Coba and Cenotes tour.


