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From the Editor

The Active Galaxies Newsletter is produced monthly. The deadline for contributions is the last day of the month. The Latex
macros for submitting abstracts and dissertation abstracts are appended to each issue of the newsletter and are also available
on the web page.

As always as editor of the newsletter I am very interested to hear any suggestions or feedback regarding the newsletter. So do
not hesitate in emailing me your suggestions.

Many thanks for your continued subscription.

Melanie Gendre

Abstracts of recently accepted papers

Modeling optical and UV polarization of AGNs II : Polarization imaging and complex
reprocessing

F. Marin', R. W. Goosmann', C. M. Gaskell?, D. Porquet', and M. Dovéiak?,

! Observatoire Astronomique de Strasbourg, Université de Strasbourg, CNRS, UMR 7550, 11 rue de 1'Université, 67000 Stras-
bourg, France

2 Centro de Astrofisica de Valparafso y Departamento de Fisica y Astronomia, Universidad de Valparaiso, Av. Gran Bretafia
1111, Valparaiso, Chile

3 Astronomical Institute of the Academy of Sciences, Boéni IT 1401, 14131 Prague, Czech Republic

Context : The innermost parts of active galactic nuclei (AGNs) are believed to be comprised of several emission and scattering
media coupled by radiative processes. These regions generally cannot be spatially resolved. Spectropolarimetric observations
give important information about the reprocessing geometry.

Aims : We aim to obtain a coherent model of the polarization signature resulting from the radiative coupling between the
components, to compare our results with polarimetry of thermal AGNs and thereby to put constraints on the geometry.
Methods : We use a new public version of STOKES, a Monte Carlo radiative transfer code presented in the first paper of this
series. The code has been significantly improved for computational speed and polarization imaging has been implemented. The
imaging capability helps to improve understanding of the contributions of different components to the spatially-integrated flux.
We couple continuum sources with a variety of reprocessing regions such as equatorial scattering regions, polar outflows, and
toroidal obscuring dust and we study the resulting polarization. We explore combinations and compute a grid of thermal AGN
models for different half-opening angles of the torus and polar winds. We also consider a range of optical depths for equatorial
and polar electron scattering and investigate how the model geometry influences the type-1/type-2 polarization dichotomy for
thermal AGNs (type-1 AGNs tending to have polarization parallel to the axis of the torus and type-2 AGNs tending to have
polarization perpendicular to it).

Results : We put new constrains on the inflowing medium within the inner walls of the torus. To reproduce the observed



polarization in type-1 objects, the inflow should be confined to the common equatorial plane of the torus and the accretion disc
and have a radial optical depth of 1 < 7 < 3. Our modeling of type-1 AGNs indicates that the torus is more likely to have a
large (~ 60°) half-opening angle. Polarization perpendicular to the axis of the torus may arise at a type-1 viewing angle for
a torus half-opening angle of 30° — 45° or polar outflows with an optical depth near unity. Our modeling suggests that most
Seyfert-2 AGN must have a half-opening angle > 60° to match the level of perpendicular polarization expected. If outflows are
collimated by the torus inner walls, they must not be optically thick (7 < 1) in order to preserve the polarization dichotomy.
The wind’s optical depth is found not to play a critical role for the degree of polarization of type-2 thermal AGNs but it has a
significant impact on the type-1/type-2 polarization dichotomy when the optical depth exceeds 7 = 0.3.

Accepted by A&A

E-mail contact: frederic.marin@astro.unistra.fr,
preprint available at |ArXiv:1208.3314

The AMIGA sample of isolated galaxies. XI. Optical characterisation of nuclear activity
J. Sabater!?, L. Verdes-Montenegro?, S. Leon®, P. Best! and J. Sulentic?

! Institute for Astronomy, University of Edinburgh, Royal Observatory, Blackford Hill, EH9 3HJ Edinburgh, UK
2 Instituto de Astrofisica de Andalucfa, CSIC, Apdo. 3004, 18080, Granada, Spain
3 ALMA, European Southern Observatory, Alonso de Cérdova, 3107, Santiago, Chile

CONTEXT. This paper is part of a series involving the AMIGA project (Analysis of the Interstellar Medium of Isolated
GAlaxies), which identifies and studies a statistically significant sample of the most isolated galaxies in the northern sky.
AIM. We present a catalogue of nuclear activity, traced by opticalemission lines, in a well-defined sample of themost isolated
galaxies in the local Universe, which will be used as a basis for studying the effect of the environmenton nuclear activity.
METHODS. We obtained spectral data from the 6th Data Release of theSloan Digital Sky Survey, which were inspected in
a semi-automatic way. Wesubtracted the underlying stellar populations from the spectra (usingthe software Starlight) and
modelled the nuclear emission features. Standardemission-linediagnosticsdiagrams were applied, using a new classification
scheme that takes into accountcensored data, to classify the type of nuclear emission.

RESULTS. We provide a final catalogue of spectroscopic data, stellar populations,emission lines and classification of optical
nuclear activity for AMIGAgalaxies. The prevalence of optical active galactic nuclei (AGN) in AMIGAgalaxies is 20.4%,
or 36.7% includingtransition objects. The fraction of AGN increases steeply towards earliermorphological types and higher
luminosities. We compare these resultswith amatched analysis of galaxies in isolated denser environments (Hickson Compact
Groups). After correcting for theeffects of the morphology and luminosity, we find that there is no evidence fora difference inthe
prevalence of AGN between isolated and compact group galaxies, and wediscuss the implications of this result.
CONCLUSIONS. We find that a major interaction is not a necessary condition for the triggering of optical AGN.

Astronomy & Astrophysics

E-mail contact: jsm@Qiaa.es,
preprint available at [ArXiv:1205.6825! and |174-amiga-papers.htm

A survey for the missing hydrogen in high redshift radio sources
S. J. Curran’?, M. T. Whiting®, E. M. Sadler!'? and C. Bignell*

!Sydney Institute for Astronomy, School of Physics, The University of Sydney, NSW 2006, Australia
2ARC Centre of Excellence for All-sky Astrophysics (CAASTRO)

3CSIRO Astronomy and Space Science, PO Box 76, Epping NSW 1710, Australia

“National Radio Astronomy Observatory, P.O. Box 2, Rt. 28/92 Green Bank, WV 24944-0002, USA

Unlike at lower redshift, where there is a 40% detection rate, surveys for 21-cm absorption arising within the hosts of z > 1
radio galaxies and quasars have been remarkably unsuccessful. Curran et al. (2008) suggest that this is due to the high redshift
selection biasing towards the most optically bright objects (those most luminous in the ultra-violet in the rest-frame), where the
gas is ionised by the active galactic nucleus. They therefore argue that there must be a population of fainter objects in which
the hydrogen is not ionised and which exhibit a similar detection rate as at lower redshifts. In order to find this “missing” gas
at high redshift, we have therefore undertaken a survey of z 2 2 radio sources, selected by optical faintness. Despite having
optical magnitudes which indicate that the targets have ultra-violet luminosities below the threshold where all of the gas is
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ionised, there were no detections in any of the eight sources for which useable data were obtained. Upon an analysis of the
spectral energy distributions, ionising photon rates can only be determined for three of these, all of which suggest that the
objects are above the highest luminosity of a current 21-cm detection. The possibility that the other five could be located at
lower photon rates cannot be ruled out, although zero detections out of five is not statistically significant. Another possible
cause of the non-detections is that our selection biases the sample towards sources which are very steep in the radio band, with
a mean spectral index of (a) = —1.0, c¢f. —0.3 for both the 21-cm detections and UV luminous non-detections. This adds the
further possibility that the sources have very extended emission, which would have the effect of reducing the coverage by the
putative absorbing gas, thus decreasing the sensitivity of the observation.

Accepted by MNRAS

E-mail contact: sjc@physics.usyd.edu.au,
preprint available at larXiv:1210.1886

The X-ray Star Formation Story as Told by Lyman Break Galaxies in the 4 Ms CDF-S

Antara R. Basu-Zych'!, Bret D. Lehmer!??, Ann E. Hornschemeier!, Rychard J. Bouwens*®, Tassos Fragos®,
Pascal A. Oesch®”, Krzysztof Belczynski®®, W.N. Brandt'%!!, Vassiliki Kalogera'?, Bin Luo'®!!, Neal Miller!?,
James R. Mullaney'*, Panayiotis Tzanavaris', Yongquan Xue!%!%!! Andreas Zezas®!%!”
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2Department of Physics and Astronomy, The Johns Hopkins University, 3400 North Charles Street, Baltimore, MD 21218
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8 Astronomical Observatory, University of Warsaw, Al. Ujazdowskie 4, 00-478 Warsaw, Poland

9Center for Gravitational Wave Astronomy, University of Texas at Brownsville, Brownsville, TX 78520

ODepartment of Astronomy and Astrophysics, Pennsylvania State University, University Park, PA 16802, USA

Hnstitute for Gravitation and the Cosmos, Pennsylvania State University, 525 Davey Lab, University Park, PA 16802, USA
2Department of Physics and Astronomy, Northwestern University, 2145 Sheridan Road, Evanston, IL 60208, USA
3Department of Astronomy, University of Maryland, College Park, MD 20742
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15Key Laboratory for Research in Galaxies and Cosmology, Department of Astronomy, University of Science and Technology of
China, Chinese Academy of Sciences, Hefei, Anhui 230026, China

6 University of Crete, Physics Department & Institute of Theoretical & Computational Physics, 71003 Heraklion, Crete, Greece
" Foundation for Research and Technology-Hellas, 71110 Heraklion, Crete, Greece

We present results from deep X-ray stacking of >4000 high redshift galaxies from z ~1 to 8 using the 4 Ms Chandra Deep
Field South (CDF-S) data, the deepest X-ray survey of the extragalactic sky to date. The galaxy samples were selected using
the Lyman break technique based primarily on recent HST ACS and WFC3 observations. Based on such high specific star
formation rates (sSFRs): log SFR/M., > —8.7, we expect that the observed properties of these LBGs are dominated by young
stellar populations. The X-ray emission in LBGs, eliminating individually detected X-ray sources (potential AGN), is expected
to be powered by X-ray binaries and hot gas. We find, for the first time, evidence of evolution in the X-ray/SFR relation.
Based on X-ray stacking analyses for z < 4 LBGs (covering ~ 90% of the Universe’s history), we find that the 2-10 keV X-ray
luminosity evolves weakly with redshift (z) and SFR as: log Lx = 0.931og(1 + z) 4+ 0.651og SFR + 39.80. By comparing our
observations with sophisticated X-ray binary population synthesis models, we interpret that the redshift evolution of Lx /SFR is
driven by metallicity evolution in HMXBEs, likely the dominant population in these high sSFR galaxies. We also compare these
models with our observations of X-ray luminosity density (total 2-10 keV luminosity per MpcS) and find excellent agreement.
While there are no significant stacked detections at z > 5, we use our upper limits from 5 < z < 8 LBGs to constrain the SMBH
accretion history of the Universe around the epoch of reionization.

Accepted by ApJ

E-mail contact: antara.r.basu-zych@nasa.gov,
preprint available at [ArXiv:1210.3357
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Discovery of a Flat-Spectrum Radio Nucleus in NGC 3115
J.M. Wrobel' and K. Nyland?®

! National Radio Astonomy Observatory, P.O. Box O, Socorro, NM 87801, USA
2 New Mexico Tech, Department of Physics, 801 Leroy Place, Socorro, NM 87801, USA

The early-type galaxy NGC 3115, at a distance of 10.2 Mpc, hosts the nearest billion-solar-mass black hole. Wong et al. recently
inferred a substantial Bondi accretion rate near the black hole. Bondi-like accretion is thought to fuel outflows, which can be
traced through their radio emission. This paper reports the discovery of a radio nucleus in NGC 3115, with a diameter less than
0.17 arcsec (8.4 pc), a luminosity at 8.5 GHz of 3.1 x 10% erg s™!, and a flat spectrum (o = —0.23 £ 0.20, S & v*). The radio
source coincides with the galaxy’s photocenter and candidate X-ray nucleus. The emission is radio-loud, suggesting the presence
of an outflow on scales less than 10 pc. On such scales, the Bondi accretion could be impeded by heating due to disruption of
the outflow.

Accepted by AJ

E-mail contact: jwrobel@nrao.edu,
preprint available at larXiv:1209.6602

A massive bubble of extremely metal poor gas around a collapsing Ly« blob at z=2.54
A. Humphrey!?, L. Binette®>*, M. Villar-Martin®, I. Aretxaga®, P. Papaderos’

!Centro de Astrofisica da Universidade do Porto, Rua das Estrelas, 4150-762, Porto, Portugal

Instituto Nacional de Astrofisica, Optica y Electrénica, Luis Enrique Erro 1, Sta. Ma. Tonantzintla, Puebla, México
3Instituto de Astronomia, Universidad Nacional Auténomo de México, Ap. 70-264, 04510 México, D.F., México
1Département de Physique, de Génie Physique et d’Optique, Université Laval, Québec, QC, G1V 0A6, Canada
®Centro de Astrobiologfa (INTA-CSIC), Carretera de Ajalvir, km 4, 28850 Torrején de Ardoz, Madrid, Spain

Using long-slit optical spectroscopy obtained at the 10.4 m Gran Telescopio Canarias, we have examined the gaseous environment
of the radio-loud quasar TXS 1436+157 (z=2.54), previously known to be associated with a large Lya nebula and a spatially
extended Lya-absorbing structure. From the Lya nebula we measure kinematic properties consistent with infall at a rate of
~10-100 Mo yr~' — more than sufficient to power a quasar at the top of the luminosity function. The absorbing structure
lies outside of the Lya nebula, at a radius of 240 kpc from the quasar. Against the bright unresolved continuum and line
emission from the quasar, we detect in absorption the NV AA1239,1241, CIVAA1548,1551 and SilV AA1394,1403 doublets, with
no unambiguous detection of absorption lines from any low-ionization species of metal. The metal column densities, taken
together with the HI column density measurement from the literature, indicate that the absorbing gas is predominantly ionized
by the quasar, has a mass of hydrogen of > 1.6 x 10'! Mg, a gas density of <18 cm ™2, a line of sight thickness of >18 pc, and
a covering factor approaching unity. While this absorbing structure is clearly not composed of pristine gas, it has an extremely
low metallicity, with ionization models providing a 3¢ limit of 12+log(O/H)<7.3. To explain these results, we discuss a scenario
involving starburst-driven superbubbles and the creation of infalling filaments of cold gas which fuel/trigger the quasar. We
also discuss the possibility of detecting large-scale absorbers such as this in emission when illuminated by a powerful quasar.

Accepted for publication by MNRAS

E-mail contact: andrew.humphrey@astro.up.pt,
preprint available at |[ArXiv:1209.4676

Suzaku reveals X-ray continuum piercing the nuclear absorber in Markarian 231
E. Piconcelli!, G. Miniutti?, P. Ranalli*®*®, C. Feruglio®, F. Fiore’ and R. Maiolino®

1 XMM-Newton Science Operations Centre, ESA, P.O. Box 78, E-28691 Villanueva de la Caiada, Madrid, Spain
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3 National Observatory of Athens, Palaia Penteli, 15263 Athens, Greece

4 Osservatorio Astronomico di Bologna (INAF), via Ranzani 1, 1-40127, Bologna, Ttaly

5 Universit4 di Bologna, Dipartimento di Astronomia, via Ranzani 1, 1-40127, Bologna, Italy

6 Institute de Radioastronomie Millimetrique (IRAM), 300 Rue de la Piscine, 38406, St. Martin d’Heres, Grenoble, France

" Osservatorio Astronomico di Roma (INAF), via Frascati 33, 1-00040, Monteporzio Catone, Italy

8 Cavendish Laboratory, University of Cambridge, 19 J. J. Thomson Avenue, Cambridge, CB3 0HE, UK
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We report the results from a 2011 Suzaku observation of the nearby low-ionization BAL quasar/ULIRG Markarian 231. These
data reveal that the X-ray spectrum has undergone a large variation from the 2001 XMM-Newton and BeppoSAX observations.
We interpret this finding according to a scenario whereby the X-ray continuum source is obscured by a two-component partial-
covering absorber with Ng ~10%? and ~10%* ecm™2, respectively. The observed spectral change is mostly explained by a
progressive appearance of the primary continuum at < 10 keV due to the decrease of the covering fraction of the denser
absorption component. The properties of the X-ray obscuration in Mrk 231 match well with those of the X-ray shielding gas
predicted by the theoretical models for an efficient radiatively-driven acceleration of the BAL wind. In particular, the X-ray
absorber might be located at the extreme base of the outflow. We measure a 2-10 keV luminosity of La_19 = 3.3 X 10%3 erg
s~ ! for the 2011 data set, i.e. an increase of 30% with respect to the 2001 value.

Accepted by MNRAS

E-mail contact: epiconcelli@sciops.esa.int,
preprint available at larXiv:1209.1278

Multiwavelength campaign on Mrk 509
XII. Broad band spectral analysis.

P.-O. Petrucci’, S. Paltani?, J. Malzac®>*, J.S. Kaastra®%, M. Cappi’, G. Ponti®, B. De Marco?, G.A. Kriss'%!!,
K.C. Steenbrugge'?!?, S. Bianchi'?, G. Branduardi-Raymont'®, M. Mehdipour'®, E. Costantini®, M. Dadina’,
P. Lubirski'®
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38041, France

2 ISDC Data Centre for Astrophysics, Astronomical Observatory of theUniversity of Geneva, 16, ch. d’Ecogia, 1290 Versoix,
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16 Centrum Astronomiczne im. M. Kopernika,Rabiariska 8, PL-87-100 Torui, Poland

The origin of the different spectral components present in the high-energy (UV to X-rays/gamma-rays) spectra of Seyfert
galaxies is still being debated a lot. One of the major limitations, in this respect, is the lack of really simultaneous broad-band
observations that allow us to disentangle the behavior of each component and to better constrain their interconnections. The
simultaneous UV to X-rays/gamma rays data obtained during the multiwavelength campaign on the bright Seyfert 1 Mrk 509
are used in this paper and tested against physically motivated broad band models.

Mrk 509 was observed by XMM-Newton and INTEGRAL in October/November 2009, with one observation every four days for
a total of ten observations. Each observation has been fitted with a realistic thermal Comptonization model for the continuum
emission. Prompted by the correlation between the UV and soft X-ray flux, we used a thermal Comptonization component
for the soft X-ray excess. We also included a warm absorber and a reflection component, as required by the precise studies
previously done by our consortium. The UV to X-ray/gamma-ray emission of Mrk 509 can be well fitted by these components.
The presence of a relatively hard high-energy spectrum points to the existence of a hot (kT ~ 100 keV), optically-thin (7 ~ 0.5)
corona producing the primary continuum. In contrast, the soft X-ray component requires a warm (kT ~ 1 keV), optically-thick
(7 ~ 10-20) plasma.

Estimates of the amplification ratio for this warm plasma support a configuration relatively close to the “theoretical” config-
uration of a slab corona above a passive disk. An interesting consequence is the weak luminosity-dependence of its emission,
which is a possible explanation of the roughly constant spectral shape of the soft X-ray excess seen in AGNs. The temperature
(~ 3 eV) and flux of the soft-photon field entering and cooling the warm plasma suggests that it covers the accretion disk down
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to a transition radius Ry, of 10-20 Ry. This plasma could be the warm upper layer of the accretion disk.

In contrast, the hot corona has a more photon-starved geometry. The high temperature (~ 100 eV) of the soft-photon field
entering and cooling it favors a localization of the hot corona in the inner flow. This soft-photon field could be part of the
comptonized emission produced by the warm plasma. In this framework, the change in the geometry (i.e. R:r) could explain
most of the observed flux and spectral variability.

Accepted by Astronomy & Astrophysics
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No clear submillimetre signature of suppressed star formation amongst X-ray luminous

AGNs

C. M. Harrison! D. M. Alexander', J. R. Mullaney', B. Altieri?, D. Coia?, V. Charmandaris®, E. Daddi*, H.
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Many theoretical models require powerful active galactic nuclei (AGNs) to suppress star formation in distant galaxies and repro-
duce the observed properties of today’s massive galaxies. A recent study based on Herschel-SPIRE submillimetre observations
claimed to provide direct support for this picture, reporting a significant decrease in the mean star-formation rates (SFRs) of
the most luminous AGNs (Lx > 10% ergs) at z ~1-3 in the Chandra Deep Field-North (CDF-N). In this letter we extend these
results using Herschel-SPIRE 250 pum data in the COSMOS and CDF-S fields to achieve an order of magnitude improvement in
the number of sources at Lx > 10" ergs. On the basis of our analysis, we find no strong evidence for suppressed star formation
in Lx > 10* ergs AGNs at z ~1-3. The mean SFRs of the AGNs are constant over the broad X-ray luminosity range of
Lx ~ 10*® — 10*® ergs (with mean SFRs consistent with typical star-forming galaxies at z ~2; < SFRs >~100-200 M yrfl).
We suggest that the previous CDF-N results were likely due to low number statistics. We discuss our results in the context of
current theoretical models.

Accepted by ApJL
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Quasar host galaxies at z =1 — 2

David J. E. Floyd!, James S. Dunlop?, Marek J. Kukula®, Michael J. I. Brown',Ross J. McLure?, Stefi A.
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We present deep HST/WFPC2, rest-frame U images of 17 ~ L* quasars at z ~ 1 and z = 2 (V and I bands respectively),
designed to explore the host galaxies. We fit the images with simple axisymmetric galaxy models, including a point-source,
in order to separate nuclear and host-galaxy emission. We successfully model all of the host galaxies, with luminosities stable
to within 0.3 mag. Combining with our earlier NICMOS rest-frame optical study of the same sample, we provide the first
rest-frame U — V' colours for a sample of quasar host galaxies. While the optical luminosities of their host galaxies indicate that
they are drawn purely from the most massive (2 L*) early-type galaxy population, their colours are systematically bluer than
those of comparably massive galaxies at the same redshift. The host galaxies of the radio-loud quasars (RLQ) in our sample are
more luminous than their radio-quiet quasar (RQQ) counterparts at each epoch, but have indistinguishable colours, confirming
that the RLQ’s are drawn from only the most massive galaxies (10'* — 10" Mg even at z = 2), while the RQQ’s are slightly
less massive (~ 10" Mg). This is consistent with the well-known anti-correlation between radio-loudness and accretion rate.
Using simple stellar population “frosting” models we estimate mean star formation rates of ~ 350 Mg yr~—! for the RLQ’s and
~ 100 Mg yr~* for the RQQ’s at z ~ 2. By z ~ 1, these rates have fallen to ~ 150 Mg yr~! for the RLQ’s and ~ 50 Mg yr—*
for the RQQ’s. We conclude that while the host galaxies are extremely massive, they remain actively star-forming at, or close
to, the epoch of the quasar.

Accepted by MNRAS

E-mail contact: agnews@manchester.ac.uk,
preprint available at |Preprints.html

The environment of AGNs and the activity degree of their surrounding galaxies
W. Kollatschny, A. Reichstein, M. Zetzl
Institut fiir Astrophysik, Universitdt Gottingen, Friedrich-Hund Platz 1, D-37077 Gottingen, Germany

Aims. We present results of a comprehensive spectral study on the large-scale environment of AGNs based on Sloan Spectroscopic
Survey data. Methods. We analyzed the spectra of galaxies in the environment of AGN and other activity classes up to distances
of 1 Mpc. Results. The mean Ha and [OIII] A5007 line luminosities in the environmental galaxies within a projected radius of 1
Mpc are highest around Seyfert 1 galaxies, with decreasing luminosities for Seyfert 2 and HII galaxies, and lowest for absorption
line galaxies. Furthermore, there is a trend toward Ha and [OIII] luminosities in the environmental galaxies increasing as a
function of proximity to the central emission line galaxies. There is another clear trend toward a neighborhood effect within a
radius of 1000 kpc for the AGN and non-AGN types: Seyfert galaxies tend to have the highest probability of having another
Seyfert galaxy in the neighborhood. HII galaxies tend to have the highest probability of having another HII galaxy in the
neighborhood, etc. The number of companions within 1000 kpc is inversely correlated with the He, [OIII] A5007, as well as
with the continuum luminosities of the central galaxies, regardless of whether they are of Seyfert, HII, or absorption line types.
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Special Announcements

2013 Carnegie Observatories Graduate Research Fellowship

We announce the continuation of the Graduate Research Fellowship at the Carnegie Observatories in Pasadena, California. This
Fellowship provides a stipend to graduate students interested in carrying out all or part of their thesis research under the super-
vision of a Carnegie Staff member, in residence at Carnegie. We encourage applications from current Ph.D. graduate students
in astronomy from an accredited (US or non-US) university, pursuing thesis research in observational astronomy, theoretical
astrophysics, or instrumentation development. The student must have completed all requisite coursework and examinations
prior to arriving at Carnegie. The Fellowship, beginning in September, 2013, will be awarded for one year and may be renewed
for two additional years. Foreign students should note that Carnegie can only consider applicants who hold or are eligible to
obtain a J-1 visa.

Carnegie Observatories provides a vibrant environment for vigorous scientific research and academic excellence. Major areas
of research include cosmology and the distance scale, physics of active galactic nuclei, searches for massive black holes, galaxy
formation and evolution, galaxy groups and clusters, intergalactic medium, star formation, supernovae, star clusters, and nu-
cleosynthesis and chemical abundances of stars.

Carnegie observing facilities at Las Campanas Observatory in Chile include the two 6.5-meter Magellan telescopes, the 2.5-meter
du Pont telescope, and the 1.0-meter Swope telescope. In addition, the scientific Staff actively pursues research using a wide
range of ground-based and space-based facilities, across the electromagnetic spectrum from radio to X-rays.

The application should include a curriculum vitae, bibliography, brief essay describing the applicant’s current research, research
proposal based on a project sponsored by a Carnegie Staff member, transcript of grades, approval letter from the department head
of the applicant’s home institution, and three letters of reference. Applications are due by April 19, 2013, 17:00 PST. Full details
of the program and application instructions can be found at this web site: http://obs.carnegiescience.edu/fellowships/gradfellowships/

Email inquiries may be sent to Dr. Luis Ho at gradfellowships@obs.carnegiescience.edu.
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