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1 EDITORIAL 2

1 KEditorial

Welcome to the sixtieth edition of ExoPlanet News. In this month’s edition, along with the usual selection of inter-
esting abstracts and enticing job opportunities, we also have a couple of important announcements. One concerns
the recent “Blue Dots” submission to the ESA call for White Papers for the L2/L.3 mission slots, and the other
reports an exchange with the IAU over the naming of Exoplanets. I hope all readers will find these announcements
useful.

The next edition of the newsletter is planned for early July 2013, so please send anything relevant over the next few
weeks to exoplanet@open.ac.uk, and it will appear then. Remember that past editions of this newsletter, submission
templates and other information can be found at the ExoPlanet News website: http://exoplanet.open.ac.uk.

Best wishes
Andrew Norton
The Open University

2 Abstracts of refereed papers

Asymmetric transition disks: Vorticity or eccentricity

S. Ataiee'2, P. Pinilla*,A. Zsom?®,C.P. Dullemond®, C. Dominik*°, J. Ghanbari®

1 Heidelberg University,Center for Astronomy,Institute for Theoretical Astrophysics, Albert Ueberle Str. 2, 69120 Heidelberg, Germany
2 Department of Physics, Faculty of Sciences,Ferdowsi University of Mashhad, Mashhad, Iran

3 Department of Earth, Atmospheric and Planetary Sciences, Massachusetts Institute of Technology, Cambridge, MA 02139, USA

4 Anton Pannekoek Institute for Astronomy, University of Amsterdam, Postbus 94249, 1090 GE Amsterdam, the Netherlands

5 Afdeling Sterrenkunde, Radboud Universiteit Nijmegen,Postbus 9010, 6500 GL, Nijmegen, the Netherlands

Astronomy & Astrophysics Letters, published (2013A& A,553,L3)

Transition disks typically appear in resolved millimeter observations as giant dust rings surrounding their young
host stars. More accurate observations with ALMA have shown several of these rings to be in fact asymmetric: they
have lopsided shapes. It has been speculated that these rings act as dust traps, which would make them important
laboratories for studying planet formation. It has been shown that an elongated giant vortex produced in a disk with
a strong viscosity jump strikingly resembles the observed asymmetric rings. We aim to study a similar behavior for
a disk in which a giant planet is embedded. However, a giant planet can induce two kinds of asymmetries: (1) a giant
vortex, and (2) an eccentric disk. We studied under which conditions each of these can appear, and how one can
observationally distinguish between them. This is important because only a vortex can trap particles both radially
and azimuthally, while the eccentric ring can only trap particles in radial direction. We used the FARGO code to
conduct the hydro-simulations. We set up a disk with an embedded giant planet and took a radial grid spanning
from 0.1 to 7 times the planet semi-major axis. We ran the simulations with various viscosity values and planet
masses for 1000 planet orbits to allow a fully developed vortex or disk eccentricity. Afterwards, we compared the
dust distribution in a vortex-holding disk with an eccentric disk using dust simulations.We find that vorticity and
eccentricity are distinguishable by looking at the azimuthal contrast of the dust density. While vortices, as particle
traps, produce very pronounced azimuthal asymmetries, eccentric features are not able to accumulate millimeter
dust particles in azimuthal direction, and therefore the asymmetries are expected to be modest.

Download/Website: http://dx.doi.org/10.1051/0004-6361/201321125

Contact: sareh.ataiee@gmail.com
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Low stellar obliquities in compact multiplanet systems

S. Albrecht', J. N. Winn', G. W. Marcy?, A. W. Howard®, H. Isaacsonainst2, J. A. Johnson*

1 MIT Kavli Institute for Astrophysics and Space Research, 77 Massachusetts Ave 37-582G, Cambridge, MA 02139, USA

2 Department of Astronomy, University of California, Berkeley, CA 94720, USA

3 Institute for Astronomy, University of Hawaii, 2680 Woodlawn Drive, Honolulu, HI 96822, USA

4 California Institute of Technology, Department of Astrophysics, Division of Geological an Planetary Sciences, Pasadena, CA 91125, USA

The Astrophysical Journal, in press (arXiv:1302.4443)

We measure the sky-projected stellar obliquities () in the multiple-transiting planetary systems KOI-94 and Kepler-
25, using the Rossiter-McLaughlin effect. In both cases the host stars are well-aligned with the orbital planes of the
planets. For KOI-94 we find A = —11 £ 11°, confirming a recent result by Hirano and coworkers. Kepler-25 was a
more challenging case because the transit depth is unusually small (0.13%). To obtain the obliquity it was necessary
to use prior knowledge of the star’s projected rotation rate, and apply two different analysis methods to independent
wavelength regions of the spectra. The two methods gave consistent results, A = 7 £ 8° and —0.5 4 5.7°.

There are now a total of five obliquity measurements for host stars of systems of multiple transiting planets, all
of which are consistent with spin-orbit alignment. This alignment is unlikely to be the result of tidal interactions,
because of the relatively large orbital distances and low planetary masses in the systems. In this respect the multi-
planet host stars differ from hot-Jupiter host stars, which commonly have large spin-orbit misalignments whenever
tidal interactions are weak. In particular the weak-tide subset of hot-Jupiter hosts have obliquities consistent with
an isotropic distribution (p = 0.6), but the multiplanet hosts are incompatible with such a distribution (p ~ 107°).
This suggests that high obliquities are confined to hot-Jupiter systems, and provides further evidence that hot Jupiter
formation involves processes that tilt the planetary orbit.

Download/Website: http://adsabs.harvard.edu/abs/2013arXiv1302.4443A

Contact: albrecht@space.mit.edu
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Figure 1: (Albrecht et al.) Projected obliquity (either A or i,) as a function of the relative tidal-alignment timescale,
for hot-Jupiter and multiple-planet systems. The systems are plotted as a function of a simple metric for the expected
timescale for tidal dissipation within the star (see Albrecht et al. 2012b) eq. 2—3). Stars which have temperatures
higher then 6250 K are shown with red filled symbols. Blue open symbols show stars with temperatures lower then
6250 K. Stars which measured effective temperature include 6250 K in their 1-o interval are shown by split symbols.
Systems for which A was measured are indicated by a circle and refer to the left-hand axis. Measurements of i, are
indicated by a square and refer to the right-hand axis. Systems which harbor multiple planets are given dark black
borders. The systems with short tidal timescales are seen to be well-aligned. All of the multiple-planet systems are
well-aligned despite having weak tidal dissipation.
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Experiments on the consolidation of chondrites and the formation of dense rims
around chondrules

E. Beitzt, C. Giittler'2, A. M. Nakamura?, A.Tsuchiyama3, J. Blum*

1 Institut fiir Geophysik und extraterrestrische Physik, Technische Universitiit Braunschweig, Mendelssohnstr. 3, D-38106 Braunschweig, Ger-
many

2 Department of Earth and Planetary Sciences, Kobe University, 1-1 Rokkodai-cho, Nada-ku, Kobe 657-8501, Japan

3 Division of Earth and Planetary Sciences, Kyoto University, Kitashirakawa Oiwake-cho, Sakyo-ku, Kyoto 606-8502, Japan

Icarus, published (Volume 225, Issue 1, July 2013, Pages 558 - 569)

We performed impact experiments into mixtures of chondrule analogs and different dust materials to determine the
dynamic-pressure range under which these can be compacted to achieve porosities found in chondritic meteorites.
The second objective of our study was to test whether or not fine-grained dust rims around chondrules can be
formed due to the dynamic compaction process. In our experiments, aluminum cylinders were used as projectiles to
compact the chondrite-analog samples in a velocity range between 165 ms~! and 1200m s~ . The resulting impact
pressures in the samples fall between ~90 and ~2400 MPa. To measure the achieved porosities of our samples, 25
samples were analyzed using computer-aided tomography. We found volume filling factors (porosities) between ¢ =
0.70 (30%) and ¢ = 0.99 (1%) which covers the observed range of volume filling factors of carbonaceous chondrites
(CC) and ordinary chondrites (OC). From our experiments, we expect CM chondrites to be likely compacted in a
pressure range between between 60 and 150 MPa, CV chondrites appear to be compacted with pressures between
100 and 500 MPa, and for OCs we only determined a lower limit of the compaction pressure of 150 MPa. These
dynamic compaction pressures are in good agreement with the typical shock stages of the chondrites, and thus can
confirm that CM chondrites are less shocked than CV chondrites and significantly less shocked than OCs. Finally,
we found a factor of 10 difference in the dynamic-pressure compaction range of CCs and OCs that allows us to infer
either a larger distance between the formation location of the two chondrite families than current models predict or a
strong difference in orbital eccentricities for the two groups. As for the high-density rims found around chondrules,
we can show that these do not form in dynamic compaction processes as studied in this paper.

Download/Website: http://dx.doi.org/10.1016/3j.1icarus.2013.04.028

Contact: e .beitz@tu-braunschweig.de

1OE

09 Figure 2: (Beitz et al.) Comparison of
3 03 3 the volume filling factors achieved in
:‘33 _ our impact experiments with those of
&b 0.7 l 3 CC meteorites, their subgroups CV and
= «— & E CM, and the ordinary chondrites with
f 0.6 E Mo E their subgroups H, L, and LL, respec-
g g E tively. The different colors mark the
5 05E - E range of reported porosities for the dif-
- +low dust ferent subgroups of CCs, measured by

0.4 <>3;°3§}§“““ E Macke et al. 2011, and for the ordinary

03E . . Amedium dust 3 chondrites, measured by Britt & Consol-

107 108 10° 101 magno 2004.

pressure [Pa]



2 ABSTRACTS OF REFEREED PAPERS 5

The quest for companions to post-common envelope binaries IV. The 2:1
mean-motion resonance of the planets orbiting NN Serpentis

K. Beuermann, S. Dreizler, F.V. Hessman
Institut fiir Astrophysik, Georg-August-Universitit, Friedrich-Hund-Platz 1, 37077 Géttingen, Germany

Astronomy & Astrophysics, in press

We present 69 new mid-eclipse times of the young post-common envelope binary (PCEB) NN Ser, which was
previously suggested to possess two circumbinary planets. We have interpreted the observed eclipse-time variations
in terms of the light-travel time effect caused by two planets, exhaustively covering the multi-dimensional parameter
space by fits in the two binary and ten orbital parameters. We supplemented the fits by stability calculations for all
models with an acceptable x2. An island of secularly stable 2 : 1 resonant solutions exists, which coincides with the
global x? minimum. Our best-fit stable solution yields current orbital periods P, = 15.47yr and P, = 7.65 yr and
eccentricities e, =0.14 and e; = 0.22 for the outer and inner planets, respectively. The companions qualify as giant
planets, with masses of 7.0 M j,,;, and 1.7 M j,,;, for the case of orbits coplanar with that of the binary. The two-planet
model that starts from the present system parameters has a lifetime greater than 108 yr, which significantly exceeds
the age of NN Ser of 10° yr as a PCEB. The resonance is characterized by libration of the resonant variable ©; and
circulation of w; —w,, the difference between the arguments of periapse of the two planets. No stable nonresonant
solutions were found, and the possibility of a 5:2 resonance suggested previously by us is now excluded at the
99.3% confidence level.

Contact: beuermann@t-online.de
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Figure 3: (Beuermann et al.) Constraints on the planet eccentricities: y? values of the two-planet Keplerian fits (left;
contours); maximum lifetimes of dynamical models with x? at the 99.9% (middle) and 68.3% (right) confidence
levels.
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Possible scenarios for eccentricity evolution in the extrasolar planetary system
HD 181433

G. Campanella, R. P. Nelson, C. B. Agnor
Astronomy Unit, School of Physics and Astronomy, Queen Mary University of London, Mile End Road, London E1 4NS, UK

Monthly Notices of the Royal Astronomical Society, in press (arXiv:1305.7508)

We analyse the dynamics of the multiple planet system HD 181433. This consists of two gas giant planets (bodies
c and d) with msini = 0.65 Mjyp and 0.53 My, orbiting with periods 975 and 2468 days, respectively. The two
planets appear to be in a 5:2 mean motion resonance, as this is required for the system to be dynamically stable. A
third planet with mass my, sin¢ = 0.023 My, orbits close to the star with orbital period 9.37 days. Each planet orbit
is significantly eccentric, with current values estimated to be e, = 0.39, e. = 0.27 and e4; = 0.47. In this paper we
assess different scenarios that may explain the origin of these eccentric orbits, with particular focus on the innermost
body, noting that the large eccentricity of planet b cannot be explained through secular interaction with the outer
pair. We consider a scenario in which the system previously contained an additional giant planet that was ejected
during a period of dynamical instability among the planets. N-body simulations are presented that demonstrate that
during scattering and ejection among the outer planets a close encounter between a giant and the inner body can
raise e to its observed value. Such an outcome occurs with a frequency of a few percent. We also demonstrate,
however, that obtaining the required value of e; and having the two surviving outer planets land in 5:2 resonance is
arare outcome, leading us to consider alternative scenarios involving secular resonances. We consider the possibility
that an undetected planet in the system increases the secular forcing of planet b by the exterior giant planets, but we
find that the resulting eccentricity is not large enough to agree with the observed one. We also consider a scenario
in which the spin-down of the central star causes the system to pass through secular resonance. In its simplest form
this latter scenario fails to produce the system observed today, with the mode of failure depending sensitively on
the rate of stellar spin-down. For spin-down rates above a critical value, planet b passes through the resonance too
quickly, and the forced eccentricity only reaches maximum values e, ~ 0.25. Spin-down rates below the critical
value lead to long-term capture of planet b in secular resonance, driving the eccentricity toward unity. If additional
short-period low mass planets are present in the system, however, we find that mutual scattering can release planet
b from the secular resonance, leading to a system with orbital parameters similar to those observed today.

Download/Website: http://arxiv.org/abs/1305.7508

Contact: g.campanella@gmul.ac.uk
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Lucky Imaging of transiting planet host stars with LuckyCam

F. Faedi ', T. Staley 2, Y. Gémez Maqueo Chew 3!, D. Pollacco !, S. Dhital >*, S. C. C. Barros °, 1. Skillen S, L.
Hebb 3, C. Mackay 2 C. A Watson ™

1 Department of Physics, University of Warwick, Coventry CV4 7AL, UK

2 Institute of Astronomy, Cambridge University, Madingley Road, Cambridge CB3 OHA, UK

3 Physics and Astronomy Department, Vanderbilt University, Nashville, Tennessee, USA

4 Department of Astronomy, Boston University, 725 Commonwealth Avenue, Boston, MA 02215, USA
5 Aix Marseille Université, CNRS, LAM, UMR 7326, 13388, Marseille, France

6 Isaac Newton Group of Telescopes, Apartado de Correos 321, E-38700 Santa Cruz de Palma, Spain

7 Astrophysics Research Centre, Queen’s University Belfast, University Road, Belfast BT7 INN, UK

Monthly Notices of the Royal Astronomical Society, Accepted for Publication 16 May 2013 (arXiv:1305.3795)

We obtained high-resolution, high-contrast optical imaging in the SDSS 4’ band with the LuckyCam camera
mounted on the 2.56m Nordic Optical Telescope, to search for faint stellar companions to 16 stars harbouring
transiting exoplanets. The Lucky Imaging technique uses very short exposures to obtain near diffraction-limited im-
ages yielding sub-arcsecond sensitivity, allowing us to search for faint stellar companions within the seeing disc of
the primary planet host. Here we report the detection of two candidate stellar companions to the planet host TrES-1
at separations < 6.5” and we confirm stellar companions to CoRoT-2, CoRoT-3, TrES-2, TrES-4, and HAT-P-7
already known in the literature. We do not confirm the candidate companions to HAT-P-8 found via Lucky Imaging
by Bergfors et al.(2013), however, most probably because HAT-P-8 was observed in poor seeing conditions. Our
detection sensitivity limits allow us to place constraints on the spectral types and masses of the putative bound com-
panions to the planet host stars in our sample. If bound, the stellar companions identified in this work would provide
stringent observational constraints to models of planet formation and evolution. In addition these companions could
affect the derived physical properties of the exoplanets in these systems.

Download/Website: http://arxiv.org/pdf/1305.3795

Contact: £.faedi@warwick.ac.uk

The dynamical evolution of multi-planet systems in open clusters

W. Hao'?3, M.B.N. Kouwenhoven' & R. Spurzem‘l"r”l’3

1 Kavli Institute for Astronomy and Astrophysics, Peking University, Yi He Yuan Lu 5, Haidian District, Beijing 100871, P.R. China

2 Department of Astronomy, School of Physics, Peking University, Yi He Yuan Lu 5, Haidian District, Beijing 100871, PR. China

3 Max-Planck-Institut fiir Astrophysik, Karl-Schwarzschild-Str. 1 85741 Garching, Germany

4 Nat. Astronomical Obs. of China, Chinese Academy of Sciences, 20A Datun Rd., Chaoyang District, 100012, Beijing, P.R. China

5 Astronomisches Rechen-Institut, Zentrum fiir Astronomie, Univ. of Heidelberg, Monchhof-Strasse 12-14, 69120 Heidelberg, Germany

Monthly Notices of the Royal Astronomical Society, in press (arXiv:1305.1413)

The majority of stars form in star clusters and many are thought to have planetary companions. We demonstrate that
multi-planet systems are prone to instabilities as a result of frequent stellar encounters in these star clusters much
more than single-planet systems. The cumulative effect of close and distant encounters on these planetary systems
are investigated using Monte Carlo scattering experiments. We consider two types of planetary configurations orbit-
ing Sun-like stars: (i) five Jupiter-mass planets in the semi-major axis range 1 — 42 AU orbiting a Solar mass star,
with orbits that are initially co-planar, circular, and separated by 10 mutual Hill radii, and (ii) the four gas giants
of our Solar system. We find that in the equal-mass planet model, 70% of the planets with initial semi-major axes
a > 40 AU are either ejected or have collided with the central star or another planet within the lifetime of a typical
cluster, and that more than 50% of all planets with ¢ < 10 AU remain bound to the system. Planets with short
orbital periods are not directly affected by encountering stars. However, secular evolution of perturbed systems may
result in the ejection of the innermost planets or in physical collisions of the innermost planets with the host star, up
to many thousands of years after a stellar encounter. The simulations of the Solar system-like systems indicate that
Saturn, Uranus and Neptune are affected by both direct interactions with encountering stars, as well as planet-planet
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scattering. Jupiter, on the other hand, is almost only affected by direct encounters with neighbouring stars, as its
mass is too large to be substantially perturbed by the other three planets. Our results indicate that stellar encounters
can account for the apparent scarcity of exoplanets in star clusters, not only for those on wide-orbit that are directly
affected by stellar encounters, but also planets close to the star which can disappear long after a stellar encounter
has perturbed the planetary system.

Download/Website: http://arxiv.org/abs/1305.1413
Contact: Wei Hao (hgghbb@163.com)

Radial Velocity Detection of Earth-mass Planets in the Presence of Activity
Noise: The Case of o Centauri Bb

Artie P. Hatzes
Thiiringer Landesternwarte Tautenburg, Sternwarte 5, D-07778, Germany

The Astrophysical Journal, in press (arXiv:1305.4960)

We present an analysis of the publicly available HARPS radial velocity (RV) measurements for o Cen B, a star
hosting an Earth-mass planet candidate in a 3.24 day orbit. The goal is to devise robust ways of extracting low-
amplitude RV signals of low mass planets in the presence of activity noise. Two approaches were used to remove
the stellar activity signal which dominates the RV variations: 1) Fourier component analysis (pre-whitening), and
2) local trend filtering (LTF) of the activity using short time windows of the data. The Fourier procedure results in
a signal at P = 3.236d and K = 0.42 ms~! which is consistent with the presence of an Earth-mass planet, but the
false alarm probability for this signal is rather high at a few percent. The LTF results in no significant detection of
the planet signal, although it is possible to detect a marginal planet signal with this method using a different choice
of time windows and fitting functions. However, even in this case the significance of the 3.24-d signal depends on
the details of how a time window containing only 10% of the data is filtered. Both methods should have detected the
presence of a Cen Bb at a higher significance than is actually seen. We also investigated the influence of random
noise with a standard deviation comparable to the HARPS data and sampled in the same way. The distribution of the
noise peaks in the period range 2.8 — 3.3 d have a maximum of = 3.2 d and amplitudes approximately one-half of
the K -amplitude for the planet. The presence of the activity signal may boost the velocity amplitude of these signals
to values comparable to the planet. It may be premature to attribute the 3.24 day RV variations to an Earth-mass
planet. A better understanding of the noise characteristics in the RV data as well as more measurements with better
sampling will be needed to confirm this exoplanet.

Download/Website: http://archiv.org/abs/1305.4960

Contact: artie@tls-tautenburg.de
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Observed Properties of Extrasolar Planets

Andrew W. Howard
Institute for Astronomy, University of Hawai‘i at Manoa, 2680 Woodlawn Drive, Honolulu, HI 96822, USA

Science, published (doi:10.1126/science.1233545/ arXiv:1305.0542)

Observational surveys for extrasolar planets probe the diverse outcomes of planet formation and evolution. These
surveys measure the frequency of planets with different masses, sizes, orbital characteristics, and host star properties.
Small planets between the sizes of Earth and Neptune substantially outnumber Jupiter-sized planets. The survey
measurements support the core accretion model, in which planets form by the accumulation of solids and then gas
in protoplanetary disks. The diversity of exoplanetary characteristics demonstrates that most of the gross features
of the solar system are one outcome in a continuum of possibilities. The most common class of planetary system
detectable today consists of one or more planets approximately one to three times Earths size orbiting within a
fraction of the Earth-Sun distance.

Download/Website: http://www.sciencemag.org/content/340/6132/572

Contact: howard@ifa.hawaii.edu
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Gaps in Protoplanetary Disks as Signatures of Planets: Il. Inclined Disks

H. Jang-Condell' & N. J. Turner?3

1 Department of Physics & Astronomy, University of Wyoming, Laramie, WY 82071, U.S.A.
? Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109, U.S.A.
3 Max Planck Institute for Astronomy, Kénigstuhl 17, 69117 Heidelberg, Germany

The Astrophysical Journal, in press (arXiv:1305.6313)

We examine the observational appearance of partial gaps being opened by planets in protoplanetary disks, consider-
ing the effects of the inclination relative to the line of sight. We model the disks with static a-models with detailed
radiative transfer, parametrizing the shape and size of the partially cleared gaps based on the results of hydrody-
namic simulations. As in previous work, starlight falling across the gap leads to high surface brightness contrasts.
The gap’s trough is darkened by both shadowing and cooling, relative to the uninterrupted disk. The gap’s outer
wall is brightened by direct illumination and also by heating, which puffs it up so that it intercepts more starlight.
In this paper, we examine the effects of inclination on resolved images of disks with and without gaps at a wide
range of wavelengths. The scattering surface’s offset from the disk midplane creates a brightness asymmetry along
the axis of inclination, making the disk’s near side appear brighter than the far side in scattered light. Finite disk
thickness also causes the projected distances of equidistant points on the disk surface to be smaller on the near side
of the disk as compared to the far side. Consequently, the gap shoulder on the near side of the disk should appear
brighter and closer to the star than on the far side. However, if the angular resolution of the observation is coarser
than the width of the brightened gap shoulder, then the gap shoulder on the far side may appear brighter because
of its larger apparent size. We present a formula to recover the scale height and inclination angle of an imaged disk
using simple geometric arguments and measuring disk asymmetries. Resolved images of circumstellar disks have
revealed clearings and gaps, such as the transitional disk in LkCa 15. Models created using our synthetic imaging
attempting to match the morphology of observed scattered light images of LkCa 15 indicate that the H-band flux
deficit in the inner ~ 0.5” of the disk can be explained with a planet of mass greater than 0.5 Jupiter mass.

Download/Website: http://arxiv.org/abs/1305.6313

Contact: neal .turner@jpl.nasa.gov



2 ABSTRACTS OF REFEREED PAPERS 11

Figure 6: (Jang-Condell & Turner) Observed and synthetic H-band images of the disk around LkCa 15. Upper left:
H-band image by Thalmann et al. (2010), with the scale bar representing 140 AU. Remaining panels are synthetic
images based on models for LkCa 15. The disk is inclined at 52° and oriented so that the top edge of the disk is
tipped away from the observer. The white cross indicates the position of the central star, and the blacked out inner
region is outside the simulation boundaries. The gaps in the models are created by 11 (top row), 37 (middle row),
and 150 (bottom row) Mg planets. The images in the center column are the idealized JC models, while the images
on the right have been convolved with a Gaussian PSF of FWHM of 0”.055, as represented by the size of the hashed
white circles. The lower left image is the MC image of the 150 Mg model, generated using 10® photon packets.
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A Potential Super-Venus in the Kepler-69 System

S. Kane', T. Barclay?, D. Gelino"
1 NASA Exoplanet Science Institute, Caltech, MS 100-22, 770 South Wilson Avenue, Pasadena, CA 91125, USA
2 NASA Ames Research Center, M/S 244-30, Moffett Field, CA 94035, USA

Astrophysical Journal Letters, in press (arXiv:1305.2933)

Transiting planets have greatly expanded and diversified the exoplanet field. These planets provide greater access
to characterization of exoplanet atmospheres and structure. The Kepler mission has been particularly successful in
expanding the exoplanet inventory, even to planets smaller than the Earth. The orbital period sensitivity of the Kepler
data is now extending into the Habitable Zones of their host stars, and several planets larger than the Earth have been
found to lie therein. Here we examine one such proposed planet, Kepler-69c. We provide new orbital parameters
for this planet and an in-depth analysis of the Habitable Zone. We find that, even under optimistic conditions, this
1.7 Rg planet is unlikely to be within the Habitable Zone of Kepler-69. Furthermore, the planet receives an incident
flux of 1.91 times the solar constant, which is similar to that received by Venus. We thus suggest that this planet is
likely a super-Venus rather than a super-Earth in terms of atmospheric properties and habitability, and we propose
follow-up observations to disentangle the ambiguity.

Download/Website: http://arxiv.org/abs/1305.2933

Contact: skane@ipac.caltech.edu
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Figure 7: (Kane et al.) The calculated extent of the conservative (light-gray) and optimistic (dark-gray) HZ for the
Kepler-69 system along with the Keplerian orbits of the planets.
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KELT-3b: A Hot Jupiter Transiting a IV = 9.8 Late-F Star

Joshua Pepper'-?, Robert J. Siverd?, Thomas G. Beatty®, B. Scott Gaudi®, Keivan G. Stassun®*, Jason Eastman®,
Karen Collins™, David W. Latham®, Allyson Bierylag, Lars A. Buchhave®1°, Eric L. N. Jensen'', Mark Manner'2,
Kaloyan Penev'3, Justin R. Crepp14, Phillip A. CargileQ, Saurav Dhital>5, Michael L. Calkins®, Gilbert A.
Esquerdo8, Perry Berlind®, Benjamin J. Fulton®18 Rachel Street®, Bo Ma'", Jian Ge'”, Ji Wang18, Qingqing
Mao?, Alexander J. W. Richert*®, Andrew Gould®2°, Darren L. DePoy?®", John F. Kielkopf', Jennifer L. Marshall*",
Richard W. Pogge®?°, Robert P. Stefanik®, Mark Trueblood??, Patricia Trueblood??
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9 Niels Bohr Institute, University of Copenhagen, 21S00 Copenhagen, Denmark
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16 Institute for Astronomy, University of Hawaii, Honolulu, HI 96822, USA
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The Astrophysical Journal, in press (arXiv:1211.1031)

We report the discovery of KELT-3b, a moderately inflated transiting hot Jupiter with a mass of 1.47715-0%5 01,
and radius of 1.345 4+ 0.072R 7, with an orbital period of 2.7033904 + 0.000010 days. The host star, KELT-3, is a
V = 9.8 late F star with M, = 1.278 503 M, R, = 1472700 R, Tog = 6306755 K, log(g) = 4.20915-033,
and [Fe/H] = 0.044150%9, and has a likely proper motion companion. KELT-3b is the third transiting exoplanet
discovered by the KELT survey, and is orbiting one of the 20 brightest known transiting planet host stars, making it
a promising candidate for detailed characterization studies. Although we infer that KELT-3 is significantly evolved,
a preliminary analysis of the stellar and orbital evolution of the system suggests that the planet has likely always

received a level of incident flux above the empirically-identified threshold for radius inflation suggested by Demory
& Seager (2011).

Download/Website: http://arxiv.org/abs/1211.1031
Contact: joshua.pepper@lehigh.edu
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Figure 8: (Pepper et al.) Discovery light curve of KELT-3b from the KELT-North telescope. The light curve contains
6,619 observations spanning 4.4 years, phase-folded to the orbital period of 2.70339 days. The red line represents
the same data binned at 1-hour intervals in phase.

Apodization in high-contrast long-slit spectroscopy

A. \/igan1=2, M. N’Diay62=3, K. Dohlen?

L Astrophysics group, School of Physics, University of Exeter, Stocker Road, Exeter EX4 4QL, United Kingdom
2 Aix Marseille Université, CNRS, LAM (Laboratoire d’ Astrophysique de Marseille) UMR 7326, 13388, Marseille, France
3 Space Telescope Science Institute, 3700 San Martin Drive, Baltimore MD 21218, USA

Astronomy & Astrophysics, in press (arXiv:1305.5142)

The spectroscopy of faint planetary-mass companions to nearby stars is one of the main challenges that new-
generation high-contrast spectro-imagers are going to face. In a previous work we presented a long slit coronagraph
(LSC), for which the presence of a slit in the coronagraphic focal plane induces a complex distribution of energy
in the Lyot pupil-plane that cannot be easily masked with a binary Lyot stop. To alleviate this concern, we pro-
pose to use a pupil apodization to suppress diffraction, creating an apodized long slit coronagraph (ALSC). After
describing how the apodization is optimized, we demonstrate its advantages with respect to the CLC in the context
of SPHERE/IRDIS long slit spectroscopy (LSS) mode at low-resolution with a 0.12” slit and 0.18” coronagraphic
mask. We perform different sets of simulations with and without aberrations, and with and without a slit to demon-
strate that the apodization is a more appropriate concept for LSS, at the expense of a significantly reduced throughput
(37%) compared to the LSC. Then we perform detailed end-to-end simulations of the LSC and the ALSC that in-
clude realistic levels of aberrations to obtain datasets representing 1h of integration time on stars of spectral types
A0 to MO located at 10 pc. We insert spectra of planetary companions at different effective temperatures (Teff) and
surface gravities (log g) into the data at angular separations of 0.3” to 1.5” and with contrast ratios from 6 to 18
mag. Using the SD method to subtract the speckles, we show that the ALSC brings a gain in sensitivity of up to 3
mag at 0.3” with respect to the LSC, which leads to a much better spectral extraction below 0.5”. In terms of Teff,
we demonstrate that at small angular separations the limit with the ALSC is always lower by at least 100K, inducing
an increase of sensitivity of a factor up to 1.8 in objects’ masses at young ages.

Download/Website: http://arxiv.org/abs/1305.5142
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Contact: arthur.vigan@oamp. fr

Figure 9: (Vigan et al.) Simulated data with the LSC (left) and ALSC (right) designs representing a 1-hour total
integration time on a GO star at 10 pc. A fake companion (T¢f; = 1400 K, log g = 5.0) has been introduced at a
separation of +0.4” from the star (left pointing arrow). Strong diffraction residuals are clearly visible on either side
of the coronagraphic mask for the LSC, while the apodizer has almost completely suppressed diffraction for the
ALSC.

MARVELS-1: A face-on double-lined binary star masquerading as a resonant
planetary system; and consideration of rare false positives in radial velocity
planet searches
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The Astrophysical Journal, accepted (arXiv:1305.0280)
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We have analyzed new and previously published radial velocity observations of MARVELS-1, known to have an
ostensibly substellar companion in a ~ 6-day orbit. We find significant (~ 100 m s—!) residuals to the best-fit model
for the companion, and these residuals are naively consistent with an interior giant planet with a P = 1.965d in a
nearly perfect 3:1 period commensuribility (| P,/ P. — 3| < 10~*). We have performed several tests for the reality of
such a companion, including a dynamical analysis, a search for photometric variability, and a hunt for contaminating
stellar spectra. We find many reasons to be critical of a planetary interpretation, including the fact that most of the
three-body dynamical solutions are unstable. We find no evidence for transits, and no evidence of stellar photometric
variability. We have discovered two apparent companions to MARVELS-1 with adaptive optics imaging at Keck;
both are M dwarfs, one is likely bound, and the other is likely a foreground object. We explore false-alarm scenarios
inspired by various curiosities in the data. Ultimately, a line profile and bisector analysis lead us to conclude that the
~ 100 m s~ ! residuals are an artifact of spectral contamination from a stellar companion contributing ~ 15-30%
of the optical light in the system. We conclude that origin of this contamination is the previously detected radial

velocity companion to MARVELS-1, which is not, as previously reported, a brown dwarf, but in fact a G dwarf in
a face-on orbit.

Download/Website: http://arxiv.org/abs/1305.0280
Contact: jtwright@astro.psu.edu
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3 Jobs and Positions

Scientist (Astronomer) — 3 positions, Qatar Exoplanet Survey

KA. Alsubai

Qatar Environment & Energy Research Institute, Member of Qatar Foundation, Doha, Qatar

Doha, Qatar, 1 Sep 2013 / end of the year

The Qatar Exoplanet Survey Project (QES) (www.qatarexoplanet.org) is an all-sky transit survey that aims to detect
hot planets in the Neptune-to-Jupiter mass range orbiting low-mass stars. The QES project has been granted excep-
tional funding from Qatar National Research Fund (QNRF) for expanding its observing stations over 3 continents
and for being a major player of exoplanet search. The total duration of the awarded funding is 5 years.

We invite applications for scientist positions to work with Dr. Khalid Alsubai. We seek 3 postdocs with some years of
experience to assist with the design of the observing stations and the analysis of the data. While previous experience
in instrument design and exoplanet surveys is an asset, exceptional candidates with no such experience will also be
considered. We welcome proposals from individuals interested in leading such efforts.

Appointments are for 3 years, with renewals for five years likely, contingent upon satisfactory progress. A very
good performance may result in a permanent appointment. Applicants must have a PhD in astronomy or astro-
physics and a proven track record in Astronomy research. The applicants should email to Mrs. Huda Alzayed

(halzayed @qf.org.qa) the following:
— A cover letter describing the applicant’s background and motivation for applying for the job
— A CV with information about previous positions (if applicable)
— List of publications
— Name and contact information for at least two references The application deadline is 31 July 2013.

Compensation:
Compensation will include attractive salary and additional benefits such as furnished accommodation, annual paid
leave, medical insurance, etc.

About Qatar Environment & Energy Research Institute (QEERI):

QEERI was announced by His Highness Sheikh Hamad Bin Khalifa Al Thani, Amir of Qatar, in 2007 and was
officially launched in 2008. QEERI is a member of Qatar Foundation. Its mission is to conduct and coordinate multi-
disciplinary research that will address critical national priorities in environment and energy by integrating knowledge
of the environment, energy, food, and water resources in ways appropriate for Qatar and the region. QEERI is also
conducting basic research in Nanoscience and Astrophysics, which includes special research programmes such as
the Qatar Exoplanet Survey (QES).

Qatar Foundation: Qatar Foundation for Education, Science and Community Development is a private, chartered,
nonprofit organization, founded in 1995 by His Highness Sheikh Hamad Bin Khalifa Al-Thani, Amir of Qatar.
Guided by the principle that a nation’s greatest resource is the potential of its people, Qatar Foundation aims to
develop that potential through a network of centres devoted to progressive education, research and community
welfare.

Download/Website: http://www.gatarexoplanet.org
Contact: halzayed@qgf.org.qga
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Postdoc in astrophysics, especially star and planet formation

Rene Liseau
Onsala Space Observatory

Onsala, May 31, 2013

The astronomy and astrophysics group of the Earth and Space Sciences department is located at the Onsala Space
Observatory, beautifully situated directly by the sea about 40 km south of Gothenborg. The group shares office space
and interacts vividly with members of the observatory staff which is responsible for running the local telescope fa-
cilities, but also for the maintenance of APEX in Chile, and the management of the Nordic ALMA Regional Centre
node. Being highly motivated by and focussed on science, the group composition is dynamic. The current staffing
can be overviewed at http://www.chalmers.se/rss/EN/research/research-groups/radio-astronomy/staff Research top-
ics fall into high energy astrophysics, stellar astrophysics and the physics and chemistry of the interstellar medium
of the Milky Way and other galaxies. Presently, the research staff is in rapid expansion, with several new members
joining in the coming years.

The postdoc is expected to

- do observational and modelling work of star and planet formation with emphasis on the FIR and submm/mm,
including continuum and spectral line analysis also of optically very thick media. Disc modelling would require the
capability of at least 2d+, but preferentially 3d.

- collaborate with the group and to provide some limited co-supervision of phd students

- actively partake in the scientific life with seminars and journal clubs

- have expertise in numerical modelling, incl. demonstrated knowledge of at least one major programming languages
- be familar with observational facilities, e.g. Herschel, ALMA, VLT..., and relevant data reduction software

- write observing proposals (e.g., ALMA, VLT etc.)

Included Benefits:

In Sweden, the benefits include medical insurance, parental leave (both maternal and paternal), retirement benefits
and annual holidays. The annual salary will be no less than 400 000 SEK (48 0000 EUR, USD 63 000 as of 11 April
2013).

Although the formal deadline has passed, contact R. Liseau before June 15.

Contact: rene.liseau@chalmers.se

Download/Website: http://www.chalmers.se/en/about-chalmers/vacancies/Pages/
default.aspx?rmpage=job&rmjob=1282

Research Fellowship
Nuno Santos

Centro de Astrofisica da Universidade do Porto, 1st of October 2013 — 31st of March 2015

The Centro de Astrofisica da Universidade do Porto (CAUP) opens a call for one Research Fellowship to work in
the ExoEarths research group (http://www.astro.up.pt/exoearths/).

The successful candidate is expected to pursue research in the analysis of high resolution near infrared spectra, with
particular emphasis on the derivation of precise radial velocities. Expertise in the reduction of spectroscopic data or
in telluric line correction (including the use of Earth’s atmosphere transmission models) will be highly appreciated.
The application deadline is the 30th of June of 2013.

Download/Website: http://www.astro.up.pt/caup/index.php?WID=141&Lang=uk&CID=1&ID=91

Contact: nuno.santos@astro.up.pt
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4 Announcements

Exoplanet White Paper for ESA L2/L3

Vincent Coudé du Foresto
Observatoire Paris - Site de Meudon

ESA L2/L3 white paper, Blue Dots team

Dear Exoplanet White Paper supporters,

The paper was successfully submittted by Andreas Quirrenbach on 24th May. For reference, you can download its
final (submitted) version at :

http://www.blue-dots.net/Exoplanet-white-paper-buildup.html

It mentions the backing of 640 scientists — but the count does not stop here! An updated supporter list is maintained
on line and you can still sign in at :

http://www.blue-dots.net/Support-the-Exoplanet-white-paper.html

According to the ESA call, the next public event related to the L2/L.3 science selection process will be an open
workshop to be held next September 2-3 (TBC) at ESTEC. Please consider attending this workshop and note these
dates on your agenda. More updates will be distributed via this list when they become available.

Download/Website: http://www.blue-dots.net/Support-the-Exoplanet-white-paper.html

Contact: exoplanet .whitepaper@obspm. fr

Discussion of Exoplanet Naming Conventions

R. Akeson', A. Boss?, J. Schneider>, J. Wright*

1 NASA Exoplanet Archive

2 Chair of the IAU Working Group on Extrasolar Planets (2000-2006)
3 Extrasolar Planets Encyclopedia

4 exoplanets.org

An exchange of letters with IAU commission 53 on the issue of exoplanet names, Response

Following the announcement on exoplanet names by IAU Commission 53
(http://www.iau.org/public _press/news/detail/iaul301/) and the ensuing community discussion, we sent a let-
ter to IAU Commission 53 highlighting some of the issues and received the following reply:

Request to Commission 53

To: Alain Lecavelier des Etangs, Thierry Montmerle, and Lars Lindberg Christensen
Re: Naming of Exoplanets

To TAU Commission 53,

We represent 3 of the groups actively engaged in working with the professional astronomical community to maintain
lists of exoplanets and their measured and derived characteristics. We welcome and wish to encourage public interest
in exoplanets and their names. However, the distinctions between the public names and the names generally used by
the professional community need to be understood by all involved. In light of the recent press release and community
discussion, we join the chair of the (now defunct) IAU Working Group on Extrasolar Planets in making the following
comments:
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e The AU has the authority to give recommendations for the naming process for extrasolar planets (exoplanets).
In consultation with its Commission 53 (C53) and other astronomers, it may recommend a naming process
for exoplanets in the future. The IAU Working Group on Extrasolar Planets (WGESP) maintained an online
list of all exoplanet discoveries, with their names, discovery credits, and priority order, from August 2000
until August 2006, when the WGESP was replaced by C53. While the IAU has never played a more formal,
active role in the naming process, by assigning, registering, or vetoing these designations (as it does with, for
instance, Solar System bodies), it has the authority to do so.

e In the early years of exoplanet detection, a convention arose amongst discoverers whereby exoplanets were
designated by a lowercase letter after a valid name of their host star, beginning with ‘b’ and increasing al-
phabetically in the order the exoplanets were discovered around a given star. This convention was formally
recognized by the AU Working Group on Extrasolar Planets (which became Commission 53 in 2006). (The
case of multiple names of stars and of planet names according to their discovery instruments (e.g. CoRoT-n
b, HAT-P-n b, Kepler-n b etc) deserve a special attention).

e Nearly all of the designations that appear in the professional literature originate from the discoverers of exo-
planets assigning designations in the refereed papers or conference proceedings in which they announce the
discovery of the exoplanet. These names usually (but not always) follow the generally accepted convention.
Occasionally, astronomers will also give exoplanets “popular names” or “nicknames” (in press releases, for
instance), but these names are rarely or never used in the professional literature.

e There are many resources, including in the Extrasolar Planets Encyclopedia (http:// ex-
oplanet.eu/), the Exoplanet Orbit Database (http://exoplanets.org), the Exoplanet Archive
(http://exoplanetarchive.ipac.caltech.edu/), and others, that maintain lists of exoplanets. The Extrasolar
Planets Encyclopedia, in particular, has played an important role in the development of exoplanetary
astronomy, and has been mentioned in reports by the Working Group on Extrasolar Planets and Commission
53 as a valid and valuable resource for the astronomical community.

e These resources strive to reflect the scientific literature when listing designations for the exoplanets, and do not
currently recognize “popular’” names. They each have their own methods of resolving conflicting designations
or non-standard names for exoplanets in the literature, and different criteria for inclusion of exoplanets on their
lists.

e None of these resources is maintained by the IAU and none of them operates with the imprimatur or preference
of the IAU. We would like to work with the IAU and Commission 53 in clarifying these points with the
professional astronomical community and the public.

Regards, Jason Wright, Exoplanet Orbit Database

Rachel Akeson, NASA Exoplanet Archive

Jean Schneider, Extrasolar Planets Encyclopedia

Alan Boss, Chair of the IAU Working Group on Extrasolar Planets (2000 — 2006)

Repsonse from Commission 53
To: Jason Wright, Rachel Akeson, Jean Schneider and Alan Boss.

The Organizing committee of the Commission 53 has thoroughly read your document regarding how exoplanets
acquire their designations and where these designations are recorded. Please find below our comments and answers
to it:

e The Organizing Committee recognizes the important involvement of the 3 groups working hard to maintain
lists of exoplanets. We strongly concur with your statement that “None of these resources is maintained by
the IAU and none of them operates with the imprimatur or preference of the IAU”. In short, there is no official
IAU catalog.
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e Given the excellent quality of the existing catalogs, the Organizing Committee acknowledges that the involve-
ment of the 3 groups is extremely useful to the whole astronomical community.

e The Commission 53 has no material or financial support from the IAU to maintain a list of exoplanets.

e We agree that there should be a distinction between a “public” name and a “nomenclature” name given to
an exoplanet. The nomenclature names are used by astronomers to designate uniquely and unambiguously
all objects discovered in the Universe. This nomenclature designation has been defined by practice by the
discoverers (star name + lowercase letter).

e We support all activities aimed at educating both the astronomical community and the public about the nomen-
clature convention that is currently universally used by the astronomical community.

e There have never been formal or official recommendations from the IAU about the nomenclature scheme. But
it is accepted by the community and in the absence of problems, input from the IAU has not been necessary.
Nonetheless, recent discoveries (for instance around binaries) have raised some issues, and the Commission
members will be consulted about possible guidelines for the nomenclature.

o If they wish, the catalog architects could include a statement on their web site mentioning that the planet
nomenclature names listed are generally accepted by the exoplanet community but are not officially endorsed
by the IAU.

e A wide consultation of the Commission 53 is to be organized this year. This consultation will address ques-
tions including some on popular names and the nomenclature.

We hope this answers your requests.

Contact: rla@ipac.caltech.edu

S As seen on astro-ph

The following list contains all the entries relating to exoplanets that we spotted on astro-ph during May 2013. If you
see any that we missed, please let us know and we’ll include them in the next issue.

astro-ph/1305.0016: Retrograde resonance in the planar three-body problem by M.H.M. Morais, F. Namouni

astro-ph/1305.0186 : The Microlensing Event Rate and Optical Depth Toward the Galactic Bulge from MOA -
II by T. Sumi, et al.

astro-ph/1305.0269: The Role of Core Mass in Controlling Evaporation: the Kepler Radius Distribution and
the Kepler-36 Density Dichotomy by Eric Lopez, Jonathan Fortney

astro-ph/1305.0280 : MARVELS-1: A face-on double-lined binary star masquerading as a resonant planetary
system; and consideration of rare false positives in radial velocity planet searches by Jason T. Wright,
etal

astro-ph/1305.0307: Turbulence-Induced Relative Velocity of Dust Particles I: Identical Particles by Liubin
Pan, Paolo Padoan

astro-ph/1305.0542: Observed Properties of Extrasolar Planets by Andrew W. Howard

astro-ph/1305.0578: Spectroscopy of Faint Kepler Mission Exoplanet Candidate Host Stars by Mark E.
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