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 Scientific Organising Committee : J.P. Beaulieu (co-chair), T. Guillot, H. Lammer, D. Latham, D. Lin, J.P. Maillard, I. Ribas (co-chair), J. Schneider, F. Selsis, J. Tennyson, G. Tinetti (co-chair), S. Udry.
 

Local Organising Committee : S. Dieters, V. Batista, D. Kipping
 

Location :  Salle Cassini, Observatoire Paris, Paris, France.
Date : November 19-21, 2008
Going to the workshop

Entry: 77, Avenue Denfert-Rochereau, 75014 Paris 
Tel: 01.40.51.22.21 — Fax: 01.43.54.18.04 —
The observatory is located in 14th district of Paris.
 Longitude: 2°20 ’ East,  Latitude: 48°50 ’  North

Going there :
By Bus: line 38, 83 or 91 stop(ruling) Observatoire-Port Royal
By Subway: stations Port Royal or Denfert-Rochereau. You can see these stationson a map
From the airport of Roissy Charles de Gaulle: take the RER B to Denfert Rochereau
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[image: image2.jpg]- Salle Cassini (talks and Reception) is in Batiment Perrault, first floor.
- Coffee breaks will be given downstairs in Batiment Perrault
- Lunches will be taken in the restaurant.
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Scientific program
Observatoire de Paris, Salle Cassini November 19-20-21, 2008
 

The workshop will start at 0810 and finish at 1900. 

Wednesday November 19th
Registration opens at 8:00.
0845-0900 : D. EGRET Welcome to Obs de Paris.
0900-0930 : SCHNEIDER Molecules in exoplanets: beyond the standard view 

1a) Exoplanet atmospheres from transit observations (Chair : TINETTI)
09:30-10:00 : CHARBONNEAU, review + The Small Star Opportunity to Explore Super-Earth Atmospheres
10:00-10:30 : HARRINGTON, review on secondary transit + new results
10:30-11:00 : SWAIN, Methane Detected in an Extrasolar Planet Atmosphere (emphasis on spectroscopy)

--coffee break 11:00-11:40---
11:40-12:10 : VASISHT, Infrared Spectrophotometry of Exoplanets with the Hubble Space Telescope
12:10-12:40 : KNUTSON, Temperature Inversions in the Atmospheres of Hot Jupiters: Origins, Characteristics, Consequences.
1b) Exoplanet atmosphere dynamics  (Chair : TERQUEM)
12:40-13:10 : SHOWMAN, Atmospheric circulation of hot Jupiters
-------lunch break-------

14:15-14:45 : CHO,  Some crucial aspects of atmospheric dynamics for circulation and characterization
14:45-15:05 : AYLWARD, Introduction to thermosphere and exosphere of extrasolar planets
 
1c) Contributed talks, exoplanet atmosphere dynamics  (Chair  SHOWMAN)
15:05-15:25 :  IRO, atmosphere of extrasolar planets on eccentric orbits
15:25-15:45 :  LEWIS, Atmospheric Dynamics of Two Eccentric Transiting Planets: GJ436b and HD 17156b
15:45-16:05 :  KOSKINEN, A 3D Model for the Upper Atmosphere and Ionosphere of Extrasolar Giant Planets

-----tea break---- 16:05-16:35-----
 

1d) Contributed talks, transit observations  (Chair : VASISHT)
16:35-16:55 : BENDER, Direct spectroscopic characterization of non-transiting exoplanets
16:55-17:15 : BARNES, Detecting H_2O and CO in the atmospheres of close orbiting extrasolar giant planets using high resolution spectroscopy
17:15-17:35 : SNELLEN, Groundbased detection of Sodium in the transmission spectrum of HD 209458b

17:35-17:55 : CARTER, NICMOS spectrophotometric observations of HD 149026b
17:55-18:15 : KIPPING, IRAC data on HD209458b
18h25-18:45 : Poster Speed Session 



Thursday November 20th
 
1d) Contributed talks, transit observations  (Chair : VASISHT)
08:15-08:35 : ANDERSON, WASP planets and their characterisation
08:35-08:55 : DESERT, Space-based search for molecules in exoplanetary atmospheres.
08:55-09:15 : SING, HST/Nicmos narrow band photometry of HD 189733b 


2b) Planets in the Solar System: overview  (Chair : COUSTENIS)
 09:15-09:55 : LELLOUCH, The composition of planetary atmospheres: a historical perspective 
 09:55-10:35 : YUNG, Photochemistry in the Atmosphere of Exoplanets
 10:35-11:05 : CHASSEFIERE, upper atmosphere of Venus, Earth, Mars 
-----coffee break--- 11:05-11:35-------
11:35-12:05 : MAILLARD, Observations of H3+ in emission in planetary atmospheres
12:05-12:35 : MILLER, The role of H3+ in planetary atmospheres
12:35-12:55 : HOCHLAF, Ionic Chemistry in Titan: C2N2++ dication formation and fragmentation
12:55-13:15 : LEACH, VUV spectroscopy and photophysics of prebiotic molecules

-------- afternoon-------

2c) Molecular data-lists  (Chair : BEZARD)
14:15-14:55 : ROTHMAN, Spectroscopic Parameters for the Atmospheres of Extrasolar Planets
14:55-15:15 : (Miller/Aylward for Tennyson), Molecular linelists for extrasolar planets
15:15-15:35 : ROUEFF, Visible-Optical to near InfraRed (VOIR) Emission of electron excited H2
 

Special session (Chair : BEAULIEU)
15:35-15:55 : CLAMPIN, Optical images of an exosolar planet 25 light years from Earth

15:55-16:15 : DOYON, Direct imaging of Multiple planets orbiting HR8799

-------tea break ------16:15-16:35----
2d) Brown dwarfs (Chair : MAILLARD)

16:35-17:15 : BURGASSER, The Brown Dwarf-Exoplanet Connection and (for MARLEY) The Importance of Non-equilibrium Chemistry: Lessons for Exoplanets from Brown Dwarfs

17:15-17:35 : ALLARD F., Cloud formation in the atmospheres of Brown Dwarfs and Giant Planets
17:35-17:55 : MENARD, Linear Polarisation of ultra cool dwarfs
19:30-23:00 : Reception with dinner cocktail, and wine tasting. 


Friday November 21th 
08:10-08:30 : HOMEIER, Mixing and CE departures in ultracool atmospheres
08:30-08:50 :  FREYTAG, Radiation hydrodynamics simulations of dust clouds

3b) Terrestrial exoplanets (modelling, habitability, detection of biosignatures)  (Chair : RIBAS)

08:50-09:10 : COUDE' DU FORESTO, The Blue Dot Team: pathways to habitable planets.

09:10-09:30 : LAHAV, ExoFit: Orbital Parameters of Extra-solar Planets from radial velocities

09:30-09:50 : SELSIS, Characterizing habitable planets around M stars with the JWST

09:50-10:20 : STAM, Polarimetry of Exoplanets in Theory and in Practise

10:20-10:40 : PALLE, The transmission spectra of planet Earth

10:40-11:10 : TRAUB, Transit Spectra of Super-Earths

----coffee break ----11:10-11:40 

11:40-12:00 : LAMMER, The loss of N2-rich atmospheres from Earth-like planets within M-star habitable zones
12:00-12:20 : GRENFELL, SIMULATING BIOSIGNATURES FROM TERRESTRIAL PLANETS
12:20-12:40 : HEDELT, Characterization of atmospheres of extrasolar terrestrial planets: Predictions of spectral appearance

3c) The future: short and long term missions and instruments to characterise exoplanet atmospheres.  (Chair : COUDE DU FORESTO)
12:40-13:10 : BOCCALETTI, A review of direct detection programs
13:10-13:30 : SWINYARD, SPICA

Afternoon 14:15
----
14:15-14:45 : CASH, High Quality Spectroscopy of Exoplanets Using the New Worlds Observer
14:45-15:05 : CLAMPIN, Capabilities of the James Webb Space Telescope for Transit Observations
15:05-15:35 :  SERABYN, interfero/corono from the ground
15:35-16:05 : ENYA, SPICA for the exo-planet observation (coronograph) 

-----tea break---16:05-16:35
16:35-17:05 : BEUZIT, EPICS & SPHERE
17:05-17:35 : OLLIVIER, Spectral analysis of atmospheres by nulling interferometry
17:35-1755 : DOYON Detecting and Characterizing Exoplanets with the JWST Tunable Filter Imager

17:55-18:25 : BAUDOZ, SEE-Coast
3d) General discussion and conclusions.
1. ALLARD France, CRAL, FRANCE
(Oral).


Cloud formation in the atmospheres of Brown Dwarfs and Giant Planets

Dust cloud formation occurs in the atmospheres of very low mass stars and brown dwarfs at gas temperatures of less then 1800K for pressures between 1 and 10 bars, i.e. in the line forming region of these atmospheres. Recently, we have been modeling cloud formation via 2D multi-group Radiation Hydro-Dynamical (RHD) simulations of convection, leading to the discovery of gravity waves as the leading mixing mechanism responsible for cloud formation in these objects. While conditions clearly favor cloud formation in brown dwarfs, irradiation from a close parent solar type star makes this situation unclear in the case of short-period gas giant exoplanets for which spectroscopic observations are available: chemical equilibrium calculations, for instance, indicate that favorable conditions are barely met in their photosphere. If present however, clouds can modify if not completely prevent the detectability of molecular and biosignatures. In this paper, we investigate the formation of clouds in close-in extrasolar giant planets, using non-grey RHD simulations, accounting for impinging radiation from the star. Implications for the spectroscopic properties of exoplanets are discussed.

2. ALLARD Nicole, Observatoire de Paris, FRANCE
(Poster)


Collisional line profiles of alkalis perturbed by molecular hydrogen

An accurate determination of the complete profile including the extreme far wing is required to model the contribution of strong alkali resonance lines to brown dwarf spectra. A unified theory of collisional line profiles has been applied for the evaluation of the absorption coefficients of alkalis perturbed by helium and molecular hydrogen. Results are reported here for a study of the core and near wings of Na~I and K~I resonance line profiles perturbed by H2.

3. ANDERSON
David
Keele University, UK (Oral)



WASP planets and their characterisation

The current status of the WASP project will be presented. The prospects among WASP planets for the detection of atmospheric signatures, determination of composition, and observation of evaporation will be summarised.

4. ANGERHAUSEN Daniel, University Cologne-NASA JPL / Caltech (Poster)

Ground based phase-differential imaging spectroscopy of extrasolar planets

Transiting exoplanets provide a unique opportunity for follow up exploration through

phase-differential observation of their emission and transmission spectra. From such spectra immediate clues about the atmospheric composition and the planets chemistry can be drawn. Such information is of imminent importance for the theory of the formation of planets in general as well as for their particular evolution. Ground-based spectroscopy of exoplanet transits is a needful extension of results already obtained through space-based observations. We present results of an exploratory study to use near-infrared integral field spectroscopy to observe extrasolar planets. We demonstrate how adaptive optics-assisted integral field spectroscopy compares with other spectroscopic techniques currently applied. An advanced reduction method using elements of a spectral-differential decorrelation method is also discussed. We have tested our concept with a K-Band time series observations of HD209458b and HD189733b obtained with SINFONI at the VLT and OSIRIS at Keck during secondary transits at a spectral resolution of R=3000.

5. AYLWARD Alan, UCL, UK (Oral)


Introduction to thermosphere and exosphere of extrasolar planets

6. BARNES John, University of Hertfordshire,
UK (Oral)

Detecting H2O and CO in the atomspheres of close orbiting extrasolar giant planets using high resolution spectroscopy

Space based broadband infrared observations of close orbiting extrasolar giant planets at transit and secondary eclipse have proved a successful means of determining spectral energy distributions and molecular composition. I will discuss near infrared ground based high resolution spectroscopic efforts to detect and characterise the molecular composition of these objects. Studies of a number of systems indicate that species such as H_2O and CO, which are present in current models, do not match observations at high resolution.

7. BAUDOZ Pierre, Observatoire de Paris-Meudon, FRANCE (Oral) 

SEE-COAST

8. BEAULIEU Jean-philippe,
Institut d'Astrophysique de Paris, FRANCE,
(Poster)

CRIRES search for water and methane

Abstract

9. BENDER Chad, Naval Research Lab, USA, (Oral)


Direct spectroscopic characterization of non-transiting exoplanets

I will describe a ground-based program using high-resolution spectroscopy in the thermal infrared to characterize the atmospheres of the close-in exoplanet population, concentrating on non-transiting planets. Our observations target the strong methane and carbon monoxide absorption features, at 3.3 microns and 4.6 microns respectively, that result from these planets' high equilibrium temperatures. Using the NIRSPEC spectrometer on the Keck II telescope, we obtain R~25000 spectroscopy with very high signal-to-noise, which contains the blended light of a parent star and its known close-in planet companion. We precisely model both components and recover the planet contribution through a correlation analysis. I will present early efforts to detect methane absorption from the nearby exoplanet 55 Cancri b.
10. BOCCALETTI, Anthony, Observatoire de Paris, FRANCE, (Oral)


A review of direct detection programs

With the ever-growing number of exoplanets detected, the issue of characterization is becoming even more critical. Direct imaging is certainly the most efficient but the most challenging tool to probe the atmosphere of exoplanets and hence in turns determine the physical properties and refine models. A number of instruments optimized for exoplanets imaging are now operating or planned for the short and long term both on the ground and in space. We will review in an exhaustive fashion these instruments and their characteristics/capabilities.

11. BONAVITA, Mariangela, Osservatorio Astronomico di Padova – INAF ITALY, (Poster)


High contrast imaging: a view on extrasolar planetary systems beyond the snow line

Although very successful (more than 350 planets discovered up to now) indirect methods for extrasolar planet detection (radial velocity, transits) are sensitive to planets quite close to their hosts. Moreover, accurate studies of planet characteristics are feasible only for a subset of object which are strongly irradiated. Standing at this point, any information about the exoplanets in wide orbits (more than 5-10 AU) is missing. High contrast imaging could be the key to open us a door to an unesplored region of star planet separation and to shed light on these unknown far away worlds. But it's not just a matter of detections. In fact coupling integral field spectrographs to extreme adaptive optic modules at the focus of 8m class telescopes (SPHERE for VLT and GPI for South Gemini), and in the future to ELTs (EPICS), would allow us to perform a first order characterization of the exoplanets themselves. Here we present the potential of the high contrast imaging technique, comparing it's capabilities with the ones of the indirect methods.

12. BONNEFOY
Mickaël, Laboratoire d'Astrophysique de Grenoble (LAOG) FRANCE (Poster)


The young, tight and low mass binary TWA22AB: a new calibrator for evolutionary models ?

Tight binaries discovered in young, nearby associations, with known distances, are ideal targets to provide dynamical mass measurements. Combined with independent estimations of temperature, gravity and luminosity, mass provides a precious benchmark for evolutionary models that remain to be calibrate at young ages for M<0.5 Msol. We use the adaptive optics (AO) assisted imager NACO to monitor the companion orbit in the infrared of the tight (~100 mas) TWA22 AB system, probable member of the TW Hydrae association (age ~8 Myr). The SINFONI AO-assisted integral field spectrograph was employed to resolve the system. We obtain independent medium resolution spectra (R=1500-2000) for each component in the J, H and K bands. A deconvolution algorithm was applied on NACO images to retrieve the positions and the magnitude difference of the companion relative to the primary at each observation epochs. Armed with an accurate distance to the system (17.53 ± 0.21 pc), we fitted the orbit and obtained the total mass of the system (Mtot=220 ± 21 MJup). 2MASS magnitudes in the J, H and Ks bands were extracted for our sources and converted to luminosity. We employed spectral indexes, equivalent widths and least squares to compare our spectra to empirical spectral libraries of field and young dwarfs. We derived a M6V ± 1 spectral type for both the objects. Spectral templates of the GAIA COND v2.6 library were used to estimate the temperature and the gravity of our objects. To conclude, we found an inconsistency between our observations and model predictions at the age of the young (age ~ 8 Myr) TW Hydrae association. This leads us to either question the age and the association membership of TWA22 AB or to the conclusion that current evolutionary model predictions could underestimate masses of young, very low mass stars close to the substellar boundary.

13. BRIOT, Danielle, Observatoire de Paris, FRANCE
(Poster)


Molecules corresponding to a volcanic activity in atmospheres of Super-Ios and Hyper-Ios

The detection of a volcanic activity on Io by Voyager was very surprising when detected. Other volcanic activities in the solar system have been discovered since then. Super-Earths are very promissing extra-solar planets. If a volcanic activity similar to that of Io occurs in Super-Earths, these objects would correspond to Super-Ios and even more Hyper-Ios. They would present very interesting observational features. We investigate the conditions of a possible atmosphere and its properties, especially the molecules corresponding to a volcanic activity.

14. BURGASSER, Adam, MIT, USA (Oral) 

The Brown Dwarf-Exoplanet Connection

Brown dwarfs have long been referred to as a bridge between the lowest-mass stars and giant planets, in terms of mass, physical size and atmospheric properties. There already exists considerable overlap in atmospheric temperatures between the coldest brown dwarfs (of spectral classes L and T) and the hottest exoplanets. Importantly, brown dwarfs are frequently identified in isolation, so their atmospheric, structural and tempOral characteristics can be studied in considerable detail. In this talk I will review our current observational understanding of brown dwarf atmospheres, focusing in particular on the cloud properties and dynamical processes inferred from spectroscopic and photometric studies. I will make the case that brown dwarfs provide useful, albeit imperfect, templates for studying the atmospheric properties of exoplanets, particularly widely-separated exoplanets which are most amenable for direct detection studies.

15. CARTER, Joshua, Massachusetts Institute of Technology, USA
(Oral)

NICMOS spectrophotometric observations of HD 149026b

I will present spectrophotometry of a transit of the 'Super Neptune' HD 149026b, using HST/NICMOS with a wavelength coverage of 1.1-2.0 micron. The bandpass-integrated signal allows for improved determinations of the basic system parameters, including the stellar mean density and the planetary radius. I will also show results from 10 independent wavelength channels, with the aim of identifying variations in transit depth that can be attributed to absorption features in the planetary transmission spectrum. In particular the rotational-vibrational transitions of water should appear in this wavelength range. I will compare the new near-IR results with previous results obtained in the optical and mid-infrared bands. Emphasis will be placed on the techniques used to account for instrumental systematic effects, and to estimate the model parameters and their uncertainties.

16. CASH,
Webster, University of Colorado, USA (Oral)


High Quality Spectroscopy of Exoplanets Using the New Worlds Observer

The New Worlds Observer is a mission concept now under study by NASA for implementation in the coming decade. The use of an external occulter can allow direct observation of even Earth-like planets out beyond 15pc. The system is highly efficient, so high quality spectra of the discovered exoplanets can be captured. The system works best in the visible band, but can be extended into the near infrared under some circumstances. Detailed studies of the chemistry of exoplanet atmospheres and surfaces should become possible.

17. CHARBONNEAU, David, Harvard-Smithsonian Center for Astrophysics,
USA (Oral)

The Small Star Opportunity to Explore SuperEarth Atmospheres

Studies of the atmospheres of extrasolar gas giant planets have flourished because of the existence of both a fleet of humble discovery instruments on the ground and an ultra-precise infrared photometer in space. We now must export this success to the study of the atmospheres of terrestrial exoplanets. Stars smaller than 0.3 solar radii present a particular opportunity for the detection of such planets, since the transit signal would be detectable with the millimagnitude precision permitted with ground-based photometry. I will review the status of the MEarth Observatory, a facility consisting of 8 identical 40-cm telescopes dedicated to the survey of 2000 nearby late M-dwarfs for SuperEarth exoplanets orbiting within their stellar habitable zones. I will describe the specific opportunities for atmospheric studies of these worlds with Spitzer (cold or warm) and JWST, including the determination that an atmosphere is present or absent, and whether or not there exist signs of biological activity on the surface it enshrouds.

18. CHASSEFIERE, E., IPSL, Paris, FRANCE (Oral)

Atmospheric escape on Mars and Venus : present state and past evolution
19. CHO, James, Queen Mary, University of London, UK, (Oral)


Some crucial aspects of atmospheric dynamics for circulation and characterization
20. CLAMPIN, Mark, NASA/GSFC, USA (Oral)



1) Optical images of an exosolar planet 25 light years from Earth
2) Capabilities of the James Webb Space Telescope for Transit Observations

21. CLAUDI, Riccardo, INAF Astron. Obs. of Padova,
ITALY (Poster)


High Contrast Imaging: a new frontier for Exoplanets Search and characterization

The discovery of 51 Peg b in 1995 initiated the search for extrasolar planets with radial velocity. Since then, more than 286 exoplanets have been discovered with this successful technique. After a more 'timid' start, the search for extrasolar planets with the transit method has begun to collect very promising results (~51 planets discovered up till now). COROT, Kepler, TESS and ground-based surveys will provide many more candidates in a short term future. Moreover, for a selected sample of transiting exoplanets it is already possible to probe their atmospheres. Although very successful, both these methods are sensitive to planets which orbit quite close to their parent star. High contrast imaging will be the new frontier for exoplanet search and characterization. This technique will provide the opportunity to explore planets orbiting at larger separation from their parent star, especially in the habitable zone. The possibility to couple an integral field spectrograph to a module for extreme adaptive optics and a 8m class telescope (SPHERE for VLT and GPI for South Gemini) or in the future to ELTs (EPICS), will allow to characterize the atmospheres of the observed exoplanets with low-resolution spectroscopy. Here, we present the advantages and limits of the high contrast imaging technique to detect and characterize exoplanets in the short and long term future, especially compared to the RV and Transit methods.

22. CONTRERAS, Yanett, Universidad de Chile, CHILE (Poster)

The search for water on HD209458

HD209458 was the first star with a planet detected by transit and is currently the brightest star known to have a transiting companion. As such, it has been intensively studied yielding several detections of exoplanetary atmosphere constituents, such as NaI, OI and CII, among others. We present preliminary results on the ground-based search for water on the transiting planet HD209458b using SINFONI (Spectrograph for INtegral Field Observations in the Near Infrared) at the VLT (Very Large Telescope).

23. COUDÉ DU FORESTO, Vincent, LESIA - Observatoire de Paris,
FRANCE, (Oral)

The Blue Dot Team: pathways to habitable Exo-Earths

24. CUBILLOS, Patricio,
Universidad de Chile,
CHILE (Poster)

A spectroscopic method for direct detection of exoplanets

We propose a method to search for the IR spectroscopic signature of a known non-transiting extrasolar planet. We will present data acquisition strategies and predicted sensitivity of the method based on models of the planet's atmpsphere. Using accurate synthetic modeling, we constrain the detectability of atmospheric water on different datasets. We will also present planetary parameters constrains on our first analysed dataset. A successful detection using this method could represent the first detection of atmospheric water in this planet, and at the same time will also validate a method that could potentially be used to unambiguously detect molecules like water in a large sample of planets.

25. DE MOOIJ, Ernst, Leiden Observatory, NETHERLANDS
(Poster)

New results on K-band photometry of transiting exoplanets

We will present our exciting new results on groundbased K-band transit and secondary eclipse photometry. By significantly defocusing the telescope we now routinely reach milli-mag precision. Secondary eclipse measurements serve to detect direct thermal emission of the planets, while the transit photometry can be compared to observations at other wavelengths to investigate the wavelength dependence of the planet radii.

26. DE SOUZA TORRES, Karla,
Instituto Nacional de Pesquisas Espaciais – Inpe, BRAZIL (Poster)

27. DEROO, Pieter, Jet Propulsion Laboratory,
USA
(Poster)

Spectra with HST: decorrelating the instrument characteristics

I will discuss the recent status on spectroscopy of exoplanets with HST. I will discuss the algorithm to decorrelate the observations in the H and K-band based on the instrument characteristics to determine high S/N spectra of hot Jupiters.

28. DESERT, Jean-michel, IAP,
FRANCE
(Oral)

Space-based search for molecules in exoplanetary atmospheres.

Among hot Jupiters, HD 189733b and HD 209458b are the best candidates to search for molecules in their atmospheres using transmission spectroscopy. For these two systems, I will present results obtained using space-based telescopes both in the visible and in the near infrared. Among various system parameters measurements, the planet radii are determined at 0.1% accuracy. This allows the detection of atmospheric molecular bandhead constituents through comparison with models of the planet's transmission spectrum. In the case of HD 209458b, recent models have predicted that the presence of TiO and VO in the atmosphere can be responsible for the temperature inversion seen in its atmosphere. In the transit spectrum of this planet, the broad band absorber detected between 4 000 and 8 000AA can be related to Rayleigh scattering by H2 molecules, and TiO and VO which present largest opacities at longest wavelengths. I will present a full description of the data reductions techniques used to estimate the physical parameters and discuss the results in the light of previous observations and theoretical predictions.

29. DOYON, Rene, Université de Montréal, CANADA
(Oral)

1) Direct imaging of Multiple planets orbiting HR8799
2) Detecting and Characterizing Exoplanets with the JWST Tunable Filter Imager

The Fine Guidance Sensor (FGS) of the James Webb Space Telescope (JWST) features a tunable filter imager (TFI) module covering the wavelength range from 1.5 to 5.0 µm at a resolving power of ~100 over a field of view of 2.2’x2.2’. TFI also features a set of four occulting spots for coronagraphy and a non-redundant mask for very high contrast imaging applications. This paper will present the high-contrast imaging performance of TFI and highlight specific examples of exoplanet science programs that TFI will enable, from exoplanet detection in young star forming regions to characterization of known nearby exoplanets.

30. ENYA, Keigo,
 ISAS/JAXA,
JAPAN, (Oral)

SPICA for the exo-planet observation

Space Infrared telescope for Cosmology and Astrophysics(SPICA) is a proposed JAXA-ESA mission to realize a space-borne infrared observatory planed to be launched in 2017. The SPICA telescope uses on-axis optics of monolithic mirrors, and will be cooled to ~5K. SPICA is going to carry instruments to cover wide wavelength(core wavelength is 5-200micron). One of the considered instruments is a mid-infrared(MIR) coronagraph, in which the primary target is the direct observation of Jovian exo-planets. In the presentation, development of our MIR coronagraph will be introduced, with other instruments having potential of indirect observation of exo-planets.

31. FREEDMAN,
Richard, Seti Institute,
 USA
(Poster)


New Calculations of Molecular Absorption in planetary and stellar atmospheres

Preliminary results will be presented for CO2 and possibly other species that represent calculations using quantum mechanical techniques to derive expanded line lists for various molecular species and their applications to modeling. The QM calculations represent the work of primarily David Schwenke of the NASA Ames research center.

32. FREYTAG, Bernd, CRAL-ENS, FRANCE
(Oral)


Radiation hydrodynamics simulations of dust clouds

The temperature structure and the motions in the atmospheres of cool stars are affected by the underlying convection zone. The radiation hydrodynamics code CO5BOLD has been developed to simulate (small patches of the) convective surface layers of these stars. Updated opacity tables based on PHOENIX data and a description for the formation, destruction, advective transport, and settling of dust have made the code fit to handle the conditions in brown dwarf atmospheres. Currently, objects from 8500K down to about 900K have been simulated --approaching the conditions found on hot planets. Work on incident radiation is in progress. Results based on recent models will be presented.

33. GOICOECHEA, Javier R. Goicoechea, UCM/CSIC, Madrid (Spain) and Kate Isaak, Cardiff University (UK), on behalf of the SAFARI/SPICA consortium (Poster)

Exoplanet research with SAFARI: A Far-IR imaging spectrometer for SPICA

The far-IR (FIR) spectral window plays host to a wide range of both spectroscopic and photometric tools with which to open the protoplanetary disks and exoplanet research to wavelengths completely blocked by the Earth’s atmosphere. These include some of the key atomic (e.g. oxygen) and molecular (e.g, water) cooling lines for warm gas, the dust thermal emission, the water ice features as well as many other key chemical tracers. Most of these FIR features can not be observed from ground-based telescopes but play a critical diagnostic in a number of key areas including the early stages of planet formation and potentially exoplanets. The proposed Japanese-led MIR/FIR mission, SPICA (~2017), with its 3.5m cooled mirror will be the next step in sensitivity after Herschel. SPICA has been recently selected

34. GRENFELL, John lee,  Technical University,  GERMANY
(Oral) Grenfell,J. L., Gebauer,S., Godolt,M., von Paris,P., Hedelt,H., Stracke,B., and Rauer,H.

SIMULATING BIOSIGNATURES FROM TERRESTRIAL PLANETS

What is the range of spectral signals expected from terrestrial planets? We simulate different hypothetical worlds e.g. pre-industrial Earth, waterworld, jungleworld etc. Our aim is to produce a spectral catalogue to help in the search for signals of life.

35. HARRINGTON, Joseph, U. Central Florida,
USA (Oral)


Photometry and Spectroscopy of Exoplanetary Atmospheres

Spitzer, Hubble, and now even ground-based telescopes are measuring exoplanetary atmospheres directly. I will review recent progress, with a focus on results from Spitzer secondary-eclipse observations.

36. HEDELT, Pascal, Deutsches Zentrum für Luft- und Raumfahrt e.V. (DLR), GERMANY
(Oral)

Characterization of atmospheres of extrasolar terrestrial planets: Predictions of spectral appearance

Until now, most of the extrasolar planets detected have been gas giants. However given the recent detection of Gliese 581c together with the results expected from CoRoT, the search for extrasolar planets now enters a new era where smaller, earth-sized terrestrial exoplanets will be detected. We model the atmospheres of terrestrial exoplanets using a radiative-convective model coupled with a photochemical model. A parameter study of several scenarios (water world, desert world, jungle world, etc.) of possible terrestrial exoplanets has been made and the resulting atmospheric profiles (T,p, concentrations) will be presented as well as some examples of their resulting spectral appearance.

37. HOCHLAF, Majdi. M. Hochlaf a) and J.H.D. Eland b)

a) Université Paris-Est, Laboratoire Modélisation et Simulation Multi Echelle, MSME FRE 3160 CNRS, 5 bd Descartes, 77454 Marne-la-Vallée, France. electronic mail: hochlaf@univ-mlv.fr b) Physical and Theoretical Chemistry Laboratory, South Parks Road, Oxford OX1 3QZ, UK (Oral)

Ionic Chemistry in Titan: C2N2++ dication formation and fragmentation

Molecular cyanogen (dicyanogen, C2N2) and its positively charged ions are strongly suspected denizens of comets and molecular clouds, as precursors of the CN radical and CN+ ion (also called cyanogens in astrophysical contexts) that are observed there [1]. All these molecular species are expected to play an important role in astrochemistry and in ion-molecule reactions involving the cyano (CN)-group. For instance, both C2N2 and C2N2+ are believed to be major constituents in the atmosphere of Titan. [2]. Cyanogen and its multi- charged ions are also likely to be present in the interstellar medium, as widely discussed recently by Hudson and Moore [3]. The stable molecule of cyanogen, of linear NCCN structure, has received much attention. [4] The singly charged cation has also been well studied [5]. However, the dication of cyanogen, C2N2++, has not been studied in detail before. Its existence as a long-lived species has not been established experimentally, but seems not unlikely in view of the reported observation of the triply charged ion C2N2+++ in the mass spectrum [6]. In this contribution, we will present experimental spectra and high level calculations concerning both the parent dication prepared by photoionisation and its subsequent decay by fragmentation. Our theoretical and experimental data confirm the complexity of the processes taking place in double photoionization of cyanogen and in the dissociation of the resulting doubly charged ions [7]. Multi-step dissociations are believed to take place, involving the ground and excited electronic states of the NCCN++ and CNCN++ isomers. The Renner-Teller, vibronic and spin-orbit couplings which arise between these electronic states complicate the dissociation pathways further, and participate in the mixing of their electronic wavefunctions. Surprisingly, dissociation of the tetratomic dication intermediate does not lead to the lowest possible dissociation products, but dominantly to unsymmetrical atomic + triatomic fragments which would not have been expected a priori. To the best of our knowledge, this is the first time that such ionic chemistry is described for a small molecular dicationic species. The knowledge of such processes is crucial for modelling the atmosphere of Titan and, more generally, for our understanding of the mechanisms of formation of organic molecules in these media.

N. Fray, Y. Bénilan, H. Cottin, M.-C. Gazeau and J. Crovisier. Planetary and Space Sci. 53, 1243 (2005).

(a) Y. L. Yung, M. Allen and J. P. Pinto. Astro. J. Supplement series 55, 465 (1984). (b) M. J. McEwan, G. B. I. Scott and V. G. Anicich. Inter. J. Mass Spectrometry and Ion Processes 172, 209 (1998).

R. L. Hudson and M. H. Moore, Icarus 172, 466 (2004) and references therein.

M. Hochlaf. J. Mol. Spectro. 207, 269 (2001) and references therein

M. Hochlaf, T. Baer, X.-M. Qian and C. Y. Ng. J. Chem. Phys. 123, 144302 (2005).

A.S. Newton. J. Chem. Phys. 40, 607 (1964).

M. Hochlaf and J. H. D. Eland. Phys. Chem. Chem. Phys., (2008), in press.

38. HOMEIER, Derek, Institut für Astrophysik Göttingen, GERMANY (Oral)


Mixing and CE departures in ultracool atmospheres

We present theoretical stellar atmosphere models for the lower end of the effective temperature sequence, highlighting the role of molecular bands at non-chemical equilibrium abundances. Ammonia absorption in paritcular is strongly affected by chemical disequilibrium effects due to downmixing, and alkali metal depletion depends on condensate formation and sedimentation, making both these spectral changes sensitive to the turbulent mixing processes acting in the photosphere. Our models include a detailed description of convective mixing and overshoot based on radiative hydrodynamic simulations to provide the best available quantitative description of these effects. We demonstrate the detectability of ammonia between 1.4 and 2 micron in the coolest brown dwarfs detected to date, though these features are subtle in the present cases. These studies will provide important insights into the mixing processes at work in close-in extrasolar giant planets.

39. IKOMA, Masahiro, Observatoire de la Cote d'Azur,
FRANCE (Poster)

On the protoplanetary-disk origin of the atmospheres of hot super-Earths

With the results of my numerical simulations of the accumulation of the atmospheres of protoplanets embedded in protoplanetary disks, I will examine the possibility of the protoplanetary-disk origin of the atmospheres of hot super-Earths and give constraints on their masses and compositions. Furthermore, I will discuss how to distinguish atmospheres of disk origin from those of chondritic origin through observation of the atmospheric compositions.

40. IRO, Nicolas,
NASA – GSFC, USA
(Oral)


Atmospheres of extrasolar planets on eccentric orbits

Extrasolar planets orbiting eccentric orbits are very common. The variation of stellar flux received by them can be umongous. Moreover, these planets are likely to be in a state of pseudo-synchronous rotation. We present a time-dependent radiative model for the atmosphere of extrasolar planets that take into account the eccentricity of their orbit as well as the non synchronous rotation. We will investigate the temporal temperature, chemical composition and planetary flux variation due to the planet-star distance variation and pseudo-synchronous rotation. We will also anticipate observational aspects for some planets suitable for such measurements.

41. JACQUEMART, David, N. LACOME, L. GOMEZ, J.-Y. MANDIN, Université Pierre-et-Marie-Curie-Paris 6, Laboratoire de Dynamique, Interactions et Réactivité, Jussieu, Paris, FRANCE
(Poster
)


The acetylene laboratory IR spectrum: new quantitative studies

The acetylene molecule C2H2 shows numerous vibration-rotation bands throughout the IR spectrum. Vibrational levels of C2H2 are grouped into clusters almost regularly spaced every 700 cm-1, from the fundamental ν5 band, at 13.6 µm, up to the visible. Several IR spectral regions where C2H2 bands occur have been extensively studied in the past years, mainly in order to obtain absolute individual line intensities and to improve spectroscopic databases as HITRAN or GEISA. This quantitative spectroscopy work is performed with the aid of Fourier transform interferometers to obtain absorption spectra, and using a multispectrum fitting procedure to retrieve line parameters from these spectra. For usual applications, a semi-empirical model based on the Herman-Wallis factor is used to generate line lists dedicated to spectroscopic databases. This Poster gives a summary of all the spectral regions studied for acetylene 12C2H2, pointing out the current state of the spectroscopic databases HITRAN/GEISA. Works in progress (around 1300 cm-1) and in project (0 - 500 cm-1) will also be presented. Data available in the literature, or obtained in the recent works, have been compiled to set up line lists usable for applications and dedicated to databases. On the whole the number of transitions is twice compared to the actual HITRAN 2004 database plus the 2007 updates and is ranging from 700 to 9600 cm-1.

42. KARALIDI, Theodora, SRON-Utrecht, NETHERLANDS
(Poster
)


Flux and polarization signals of cloudy exoplanets

Clouds will have very strong effects on the flux and polarization signals of exoplanets. We'll present numerical simulated flux and polarization signals of cloudy planets for various altitudes, optical thicknesses, particle types (sizes, composition), and coverage. We'll discuss the sensitivity of the flux and polarization to these cloud parameters

43. KIPPING, David, UCL, UK, J.P Beaulieu, G. Tinetti, I.Ribas, S. Carey, et al.


IRAC data on HD209458b

44. KNUTSON, Heather,
Harvard-Smithsonian Center for Astrophysics, USA, (Oral)


Temperature Inversions in the Atmospheres of Hot Jupiters: Origins, Characteristics, Consequences

The past year has seen dramatic improvements in both the quantity and quality of published observations of hot Jupiter emission spectra. Multi-wavelength observations of the secondary eclipse depths for HD 189733b, HD 209458b, TrES-1, TrES-4, and XO-1b indicate that these planets can be divided into two classes, depending on whether or not their emission spectra show evidence for an atmospheric temperature inversion and water bands in emission instead of absorption. In my talk I will discuss proposed theories for the origin of these inversions, the state of current evidence testing these theories, and the effects of the inversions on the other observable properties of the planet such as its transmission spectrum and phase curve. As part of this discussion I will present new observations of the 8 micron phase curve and secondary eclipse of the hot Saturn HD 149026b, which is a prime candidate for the presence of such an inversion.
45. KOSKINEN, Tommi,
University College London, UK (Oral)

A 3D Model for the Upper Atmosphere and Ionosphere of Extrasolar Giant Planets

We have developed a three-dimensional, hydrodynamic model to study the pressure-temperature (P-T) profiles, thermospheric circulation, and ionisation in the upper atmospheres of extrasolar giant planets (EGPs). The model solves the Navier-Stokes equations of continuity, momentum and energy assuming that the upper atmosphere can be treated as a viscous fluid composed of hydrogen and helium. The absorption of stellar XUV radiation and photionisation rates are calculated explicitly and the dominant ion concentrations are calculated by assuming photochemical equilibrium and using reactions similar to those that take place in Jupiter’s thermosphere. Modelling the upper atmosphere of EGPs is interesting for many reasons. It allows for the identification of new potentially observable characteristics, and yields clues to the evaporation of the atmospheres. We have recently used our model to identify a limiting distance of roughly 0.15 AU within which the upper atmosphere of a Jupiter-type gas giant orbiting the Sun escapes hydrodynamically. This limit depends on the XUV flux of the host star, and the composition of the upper atmosphere. Our model is also capable of simulating the upper atmospheres of planets that orbit their host stars in an eccentric orbit. As an example of this, we present some new results for the transiting planet HD17156b, which orbits a G-type star in a highly eccentric orbit (e = 0.67) and has a mass of 3 MJ. The planet faces wildly different irradiation conditions along the orbit and this makes it an interesting test case for circulation models. We find that despite its close approach to the host star during periastron, the atmosphere of the planet is unlikely to undergo fast hydrodynamic escape that has been predicted by some studies and observations of HD209458b and other close-in EGPs.

46. KOTANI, Takayuki, Observatoire de Paris, Meudon, FRANCE (Poster).

FIRST project: Planet detection from the ground at visible to near-infrared wavelengths without using Adaptive Optics

FIRST (Fibered Imager foR Single Telescope) is a novel high-dynamic range imager which combines a technique used for aperture masking and single-mode fiber interferometry. One of the goal of FIRST is the direct detection of nearby extra-solar planets at visible to near-infrared wavelengths from the ground. Our simulation showed that a 4-meter class telescope equipped with FIRST will enable us to detect brightest hot-Jupiters from the ground and FIRST will give us important information about exoplanet atmosphere. We constructed a prototype system which consists of 36 single-mode fibers in our lab and we demonstrate a first reconstructed image with this system.

47. KUBAS, Daniel, ESO
CHILE, (Poster)


AO-follow up of microlensing planets
48. LAHAV, Ofer, University College London,
UK (Oral)


ExoFit: Orbital Parameters of Extra-solar Planets from radial velocities

We present ExoFit, a publicly available software package for the retrieval of orbital parameters of extrasolar planets (Balan & Lahav 2008, , arXiv:0805.3532). The method estimates the orbital parameters from radial velocity data in a Bayesian framework by utilising Markov Chain Monte Carlo (MCMC) simulations. At present ExoFit can derive parameters for either one or two planets. but it can be extended for solving a multi-planet problem, and for analysing transit and micro-lensing data. Some applications to observed systems will be presented.

49. LAMMER, Helmut, Space Research Institute, Austrian Academy of Sciences, AUSTRIA
(Oral)

The loss of N2-rich atmospheres from Earth-like planets within M-star habitable zones

Higher X-ray and EUV fluxes of active M-type dwarf stars led to a warmer and expanded thermospheres at Earth-like planets. Under conditions, depending on the thermospheric compositionand the amount of IR-coolers, hydrostatic equilibrium can not always maintained and hydrodynamic flow and expansion of the upper atmosphere resulting in adiabatic cooling of the exobase temperature could develop. Recent model results indicate that depending on the higher solar EUV flux of M stars, the exosphere could expand beyond the magnetopause. The constituents above the magnetopause could be ionized and picked up by the stellar wind plasma flow. Ion loss rates are studied and the relevance of the results related to the evolution and habitability of Earth-like atmospheres and planets within orbits of M star habitable zones will be discussed.

50. LEACH, Sydney, Observatoire de Meudon, FRANCE (Oral)


VUV spectroscopy and photophysics of prebiotic molecules

51. LELLOUCH, Emmanuel, LESIA, FRANCE, (Oral)


The composition of planetary atmospheres: a historical perspective

52. LEWIS, Nikole, Lunar and Planetary Laboratory, The University of Arizona, USA (Oral)


Atmospheric Dynamics of Two Eccentric Transiting Planets: GJ436b and HD17156b

Eccentric extrasolar planets present a unique opportunity to study the effects of variable heating and non-synchronous rotation on the atmospheric dynamics of hot Jupiters and hot Neptunes. We present three-dimensional atmospheric circulation models that include realistic radiative transfer for two such extrasolar planets: GJ436b (e=0.15) and HD17156b (e=0.67). GJ436b is the smallest transiting extrasolar planet known to date. Because of its size, it is likely to have a composition more similar to Neptune (~30x Solar), which has an effect on the radiative transfer and hence dynamics of the planet's atmosphere. HD17156b is a fairly massive Jupiter sized planet on a highly elliptical orbit. During its orbit, HD17156b passes through the radiative regime of both pM and pL Class planets as defined by Fortney et al. (2008), which makes it an ideal candidate to test the effects of TiO and VO in the atmospheres of extrasolar planets. We contrast the global circulation patterns and vertical thermal structures of these planets to those of HD189733b and HD209458b and postulate possible observations implications.
53. MAILLARD, Jean-pierre, I.A.P., FRANCE, (Oral)

The role of H3+ in planetary atmospheres

54. MARLEY, Mark,  NASA-ARC, USA, (Oral)

The Importance of Non-equilibrium Chemistry: Lessons for Exoplanets from Brown Dwarfs

The chemical composition of Jupiter's atmosphere has long been known to depart from pure chemical equilibrium. Mixing from the deep atmosphere dredges up CO to the observable atmosphere where it is observed in the 5 micron opacity window. Since the mixing timescale is less than the chemical equilibrium timescale the abundance of CO can exceed that predicted by chemical equilibrium. There is now abundant evidence that the same process influences the observed spectra of L- and T-type brown dwarfs. In addition to enhancing the atmospheric CO abundance, mixing also depresses the ammonia abundance as excess molecular nitrogen is also mixed upwards. I will review the abundant observational data and show fits to theoretical spectra to demonstrate the importance of mixing and discuss how these same processes will affect molecular abundances in the atmospheres of extrasolar giant planets
55. MARTIN-ZAIDI, Claire, LAOG, FRANCE
(Poster
)


VISIR observation of H2 emission from the CS disk around the Herbig Ae star HD97048

We present high-resolution spectroscopic mid-infrared observations of the circumstellar disk around the Herbig Ae star HD 97048 with the VLT Imager and Spectrometer for the mid-InfraRed (VISIR). We detect the S(1) pure rotational line of molecular hydrogen (H2) at 17.035 microns arising from the disk around the star. This detection reinforces the claim that HD 97048 is a young object surrounded by a flared disk at an early stage of evolution. The emitting warm gas is located within the inner 35 AU of the disk. The line-to-continuum flux ratio is much higher than expected from models of disks at local thermodynamic equilibrium. We investigate the possible physical conditions, such as a gas-to-dust mass ratio higher than 100 and different excitation mechanisms of molecular hydrogen (e.g., X-ray heating, shocks), that would explain the detection. We tentatively estimate the mass of warm gas to be in the range from 10 to nearly 1 MJup. We do not detect the S(2) and S(4) H2 lines, and then derive upper limits on the on the integrated line fluxes which allow us to estimate an upper limit on the gas excitation temperature.
56. MENARD, Francois,
Laboratoire d'Astrophysique de Grenoble, FRANCE (Oral)

Linear Polarisation of ultra cool dwarfs

We will present optical linear polarimetry of 35 faint ultra cool field dwarfs with spectral types ranging from M0 to T5, well into the substellar regime. Interestingly, up to spectral type M9 the polarisation is undetected. Across the L spectral type, the linear polarisation remains low, or order P$<$0.2\%. Several dwarfs have polarisations compatible with zero but several others have significant polarisation. Surprisingly, objects with T spectral types are detected with larger polarisations. This is unexpected as the dust in their atmospheres is thought to have settled deep down, below the photosphere. Aerosols in their upper atmospheres, by similarity with the giant planets of our Solar System, offer an attractive alternative to produce the polarisation by Rayleigh scattering (i.e., from molecules). Due to their small distance, an insterstellar origin for the detected polarisation can be safely ruled out. Our detections strongly suggest that dust and/or aerosols are present in the atmosphere of these brown dwarfs and that the scattering geometry is not symmetric. Possibilities for asymmetry include the dwarfs rotating rapidly and being oblate, or the cloud coverage in the atmosphere being inhomogenous (e.g., aerosols concentrated at the polar caps).

57. MENNESSON, Bertrand, Fastlite, FRANCE, (Poster)
Nuller coronagraph for direct detection of giant extrasolar planets.

A rotating fiber nuller coronagraph has been implemented at the Palomar 5m Hale telescope to look for faint close-by (<100mas) companions of nearby stars. Its objectives are to 1/demonstrate the feasibility of high contrast high resolution imaging using this technique, 2/ serve as a precursor for a possible space based 3m class telescope aiming at the direct detection of giant extrasolar planets.
58. MILLER, Steve, University College London, UK (Oral)

The upper atmosphere of the giant planets in our Solar System: implications for giant exoplanets

Since its discovery in the auroral regions of Jupiter in 1988, the molecular ion H3+ has been studied as a major constituent of the upper atmosphere of giant planets in our own Solar System. So could it play a role in similar planets outside of the Solar System? And if so, what? This talk will outline the role of H3+ in planetary atmospheres, show how it contributes to the stability of giant exoplanets, and discuss possibilities for directly detecting the ion.

59. NARITA, Norio, National Astronomical Observatory of Japan, JAPAN, (Poster)


Subaru HDS Ground-based Transmission Spectroscopy for HD189733b

We report a result of ground-based transmission spectroscopy for HD189733b with the Subaru/HDS. We observed a single transit of HD189733b and obtained high signal-to-noise ratio (SNR) spectra with spectral resolution of R \sim 120000. For the exoplanet, Redfield et al. (2008) reported a detection of sodium excess absorption with the HET/HRS, by conducting 36 night observations and obtaining higher signal-to-noise ratio spectra with a spectral resolution of R \sim 60000. We will present our result in the same manner as Redfield et al. (2008). In addition, Snellen et al. (2008) reported that the CCDs of the Subaru/HDS have a small non-linearity. We also checked the non-linearity from a detailed test conducted in 2007-2008, and derived a refined correction formula. We will also show the non-linearity effect on the result of transmission spectroscopy

60. OLLIVIER, Marc,  Institut d'Astrophysique Spatiale, FRANCE (Oral)


Spectral analysis of atmospheres by nulling interferometry

61. PALLE, Enric, Instituto de Astrofisica de Canarias, SPAIN
(Oral)

The transmission spectra of planet Earth

The observational technique of transmission spectroscopy during exoplanetary transits has already allowed the detection of several atmospheric constituents in their atmospheres. To be ready to complete such identifications in the case of terrestrial planets, first we need such observations for the Earth and the rest of terrestrial planets in the solar system. The characterization of our planet's transmission spectra can be achieved through observations during a lunar eclipse. At that time, the reflected sunlight from the lunar surface will be entirely dominated by the fraction of the Sun’s output that is transmitted trough the Earth's atmosphere. As in the case of a transiting exoplanet, the transmitted light comes from the circular ring of atmosphere at the day-night terminator. Here we present the results of such observations during the eclipse of August 16th 2008. The observations cover the spectral ranges from 0.3 to 2.5 ìm and were taken from La Palma observatory with the NOT and WHT telescopes simultaneously. The resulting transmission spectrum is also compared to the Earth’s reflectance spectra taken with the same instrumentation by means of earthshine observations.

62. RODLER, Florian, IAC-SPAIN, (Poster)

Searching for starlight reflected from hot Jupiters using high-res spectroscopy

63. ROTHMAN,
Laurence, Harvard-Smithsonian Center for Astrophysics, USA (Oral)

Spectroscopic Parameters for the Atmospheres of Extrasolar Planets

64. ROUEFF, Evelyne, Observatoire de Paris, FRANCE, (Oral)

Visible-Optical to near InfraRed (VOIR) Emission of electron excited H2

65. SCHNEIDER,
Jean, Observatoire de Paris – LUTH,
FRANCE (Oral)

Molecules in exoplanets: beyond the standard view

Detecting molecules on exoplanets lead to several space based projects. But these projects raise several questions because thay rest on too simplistic hypotheses. I will make a critical review of these problems: artefacts, ambiguities in the interpretation od spectra and planet characteristics. I will present some suggestions to solve these problems.
66. SELSIS, Franck, Laboratoire d'Astrophysique de Bordeaux, FRANCE, (Oral) 
Characterizing habitable planets around M stars with the JWST

67. SERABYN, Eugene,
JPL, USA (Oral)

The potential of high-contrast observations with coronagraphy and interferometry

The direct detection of faint companions near much brighter stars requires the development of very high-contrast, small field-of-view detection techniques, and the past decade has seen remarkable conceptual and instrumental progress in this area. New coronagraphic and interferometric techniques are being developed and deployed for on-sky tests and observations, and extreme adaptive optics systems will soon come on line that will enable the advantageous exploitation of many of these new techniques. This talk will provide a general overview of coronagraphic and interferometric high contrast techniques, as well as plans and possibilities for the future.
68. SHOWMAN,
Adam,
University of Arizona, USA,
(Oral)


Atmospheric circulation of hot Jupiters

The stellar flux incident on hot Jupiters is expected to drive an atmospheric circulation that shapes the day-night temperature difference, infrared lightcurve, spectrum, albedo, and atmospheric composition. I first survey some of the key dynamical ideas that govern atmospheric circulation on these exotic objects. Next, I present cloud-free simulations of hot Jupiters from the first 3D general circulation model (GCM) that couples their atmospheric dynamics to a realistic representation of non-gray radiative transfer. I emphasize HD 189733b and HD 209458b, which are the best observationally constrained hot Jupiters and which represent an interesting pair because one (HD 209458b) appears to have a dayside stratosphere while the other (HD 189733b) does not. Our simulations develop large day-night temperature contrasts and winds reaching speeds of several km/sec. A prograde equatorial jet forms with retrograde flows at higher latitudes, which leads to an eastward displacement of the hottest regions from the substellar point and coldest regions from the antistellar point. For HD 189733b, our predicted light curves compare favorably with light curves observed at 8 and 24 microns with the Spitzer Space Telescope, including the modest day-night flux variation and offset of the flux peak from the time of secondary eclipse, although we do not fit the flux minimum inferred after transit in the 8-micron light curve. The simulated temperatures decrease with altitude, leading to a spectrum dominated by absorption features. For HD 209458b, inclusion of TiO and VO opacity leads to a dayside thermal inversion (stratosphere) where temperatures rise above 2000 K, consistent with suggestions offered to explain the observed secondary-eclipse spectrum. Interestingly, however, our 3D models do not match the observed photometry of this planet, which suggests that our simulated stratosphere does not yet have the correct properties (e.g., altitude and thermal gradient). I will discuss the implications of these models for our general understanding of hot-Jupiter meteorology.

69. SING,
David,
IAP, FRANCE (Oral)

HST/Nicmos narrow band photometry of HD189733

We present preliminary results from HST/Nicmos narrow band photometric observations at 1.6 and 1.8 um, spanning a strong H2O atmospheric feature. Narrowband photometry, utilizing the Nic1 camera, can provide independent results complementing similar Nicmos/Grism spectroscopic observations.
70. SNELLEN, Ignas, Leiden Observatory, NETHERLANDS
(Oral)


Groundbased detection of Sodium in the transmission spectrum of HD209458b

We present a ground-based detection of Sodium in the transmission spectrum of HD209458b, using HDS on Subaru. The sodium absorption due to the planet’s atmosphere is detected at >5sigma, at a level of 0.056±0.007% (2×3.0Å band). There is no evidence that the planetary absorption signal is shifted with respect to the stellar absorption, as recently claimed for HD189733b. The STIS/HST measurements are confirmed. The measurements of the NaD absorption in the two most narrow bands indicate that some signal is being resolved. Due to variations in the instrumental resolution and intrinsic variations in the stellar lines due to the Rossiter-McLauglin effect, it will be challenging to probe the planetary absorption on spectral scales smaller than the stellar absorption using conventional transmission spectroscopy.

71. STAM, Daphne, SRON, Space Research Organization Netherlands, FRANCE (Oral)

Polarimetry of Exoplanets in Theory and in Practise 

Measuring the degree and direction of polarization of stars and their surroundings appears to be a strong tool 1. for detecting exoplanets, because the direct starlight is unpolarized while the starlight that is reflected by a planet is polarized, and 2. for characterizing them, because the state of polarization of the reflected starlight is very sensitive to the composition and structure of the planetary atmosphere and surface.

We will present numerically simulated flux and polarization spectra of different types of planets, specifically addressing the extra information that can be retrieved from combining polarization with flux measurements. We will also describe instrumental aspects that should be taken into account when observing polarized light, even in case one is interested in measuring only fluxes.

72. SWAIN, Mark, Jet Propulsion Laboratory, FRANCE, (Oral)


Methane Detected in an Extrasolar Planet Atmosphere

73. THAITHARA, BALAN, Sreekumar
Cavendish Laboratory, University of Cambridge, UK  (Poster)

ExoFit: A Bayesian Multi-planet Fitting Software for Radial Velocity Data

We present a new software package, ExoFit, for estimating the orbital parameters from radial velocity data in a Bayesian framework by utilising Markov Chain Monte Carlo (MCMC) simulations. ExoFit is publicly available under GPL licence. It can search for either one or two planets and is designed in such a way that it can be extended for a variety of probability models, including different Bayesian priors.
74. TRAUB, Wesley, Jet Propulsion Laboratory, USA
(Oral)

Transit Spectra of Super-Earths

Calculated visible and infrared spectra of Earth- and Super-Earth-like planets will be presented, and the prospects for observing these spectra will be discussed.

75. VASISHT, Gautam, Jet Propulsion Laboratory, USA (Oral)


On the spectrophotometry of exoplanets with the Hubble Space Telescope

76. YUNG, Yuk,
Caltech, USA
(Oral)

Photochemistry in the Atmosphere of Exoplanets
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