COOLNEW S A RESEARCH NEWSLETTER DEDICATED TO COOL STARS AND THE SUN

No. 54 — July 2000 Editor: Steve Skinner (coolnews@jila.colorado.edu)

TABLE OF CONTENTS

Stellar Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Solar Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 Brown Dwarf / Extrasolar Planet Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 Job Opening (Post-doc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 Abstract Guidelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Stellar Abstracts

The Long-period RS CVn Binary IM Pegasi. II. First Surface Images

S.V. Berdyugina^1, A.V. Berdyugin^{1,2}, I. Ilyin^1 and I. Tuominen^1 1 Astronomy Division, University of Oulu, P.O.Box 3000, FIN-90401 Oulu, Finland 2 Tuorla Observatory, University of Turku, Väisäläntie 20, FIN-21500 Piikkiö, Finland New high-resolution, high signal-to-noise ratio spectroscopic observations and UBV photometry carried out in 1996- 1999 are analysed with the surface imaging technique. A total of 8 images of IM Peg is obtained for the first time. A huge high-latitude active region is found to dominate the stellar surface; it was decreasing in area during the period of the observations. At the same time, on the opposite hemisphere (in longitude), smaller spots were developing. The spots were migrating in the orbital reference frame, the period of spot rotation being of 24.73�0.02 days. The spots constitute two active longitudes on opposite stellar hemispheres, similarly to other RS CVn stars. The evolution of the spot areas within the active longitudes indicates a stellar activity cycle, during which one active longitude dominates the stellar activity, to be about 6.5 years. Then, a total cycle, comprising two consecutive periods of activity of both active longitudes, is about 13 years. In 1999, the activity has switched to the other active longitude. This has declared the beginning of a new (half-) cycle. Accepted by A&A

For preprints contact: sveta@ukko.oulu.fi

For preprints via WWW: http://cc.oulu.fi/¸sberdyug/publ00.html

VLA Observation of dMe Stars

G. Leto^1, I. Pagano^1, J.L. Linsky^2, M. Rodonò^{1,3}, and G. Umana^4

1 Osservatorio Astrofisico di Catania, Via S. Sofia 78, I-95123 Catania, Italy 2 JILA, Campus Box 440, Univ. of Colorado, Boulder, CO 80309 USA 3 Dipartimento di Fisica e Astronomia, Università di Catania, Via S. Sofia 78, I-95123 Catania, Italy 4 Istituto di Radioastronomia C.N.R., Stazione VLBI, I-96017 Noto (SR), Italy

We present new VLA radio observations of a sample of dMe stars in X, U, K, and Q bands (from 8.4 to 43 GHz) obtained during an observing campaign in 1996 April-June. The aim of the project was to determine the spectral energy distributions of late-type dwarf flare stars to investigate the possible existence of an inversion of the spectrum slope at frequencies higher than 8 GHz. We also tried to constrain the possible emission mechanism at radio frequencies. We have detections in X band (8.4 GHz), for three sources (UV Cet, V 1054 Oph, and EV Lac), while all of our other measurements are upper limits. We discuss how the weak radio emission of some sources (e.g. AU Mic) and the coronal plasma properties deduced from X-ray observations constrain the coronal magnetic field properties. Accepted by A&A

For preprints contact: gle@ct.astro.it

The Nature of the Lithium Rich Giants - Mixing Episodes On the RGB and early-AGB

Corinne Charbonnel^1, Suchitra C. Balachandran^2

1 Laboratoire d’Astrophysique de l’Observatoire Midi-Pyrénées, CNRS UMR 5572, 14, Av. E.Belin, 31400 Toulouse, France 2 Department of Astronomy, University of Maryland, College Park, MD 20742, USA

We present a critical analysis of the nature of the so-called Li-rich RGB stars. For a majority of the stars, we have used Hipparcos parallaxes to determine masses and evolutionary states by comparing their position on the Hertzsprung- Russell diagram with theoretical evolutionary tracks. Among the twenty Li-rich giants whose location on the HR diagram we were able to determine precisely, eight should be re-classified as Li-normal. For the remaining stars, the high Li abundance must be a result of fresh synthesis of this fragile element. We identify two distinct episodes of Li production which occur in advanced evolutionary phases depending upon the mass of the star. We suggest that the Li-rich stars are formed mainly as a precursor to the deeper mixing process which produces anomalously low carbon isotopic ratios. Low-mass RGB stars, which later undergo the helium flash, produce Li at the phase referred to as the bump in the luminosity function. In intermediate-mass stars, the Li-rich phase occurs on the early-AGB. The compiled data provide constraints on the time scales for extra mixing and some insight on processes suggested in the literature. However, our results do not suggest any specific trigger mechanism. Since the Li-rich phases are extremely short, enrichment of the Li content of the ISM as a result of these episodes is negligible. Accepted by A&A

For preprints contact: corinne@obs-mip.fr

For preprints via WWW: http://arXiv.org/abs/astro-ph/0005280 or http://webast.ast.obs-mip.fr/people/corinne/publiccReferee.html

Interpreting the Mg II h and k Line Profiles of Mira Variables

Brian E. Wood^1 and Margarita Karovska^2

1 JILA, University of Colorado, Boulder, CO 80309-0440 USA 2 Harvard-Smithsonian Center for Astrophysics, 60 Garden St., Cambridge, MA 02138 USA

We use radiative transfer calculations to reproduce the basic appearance of Mg II lines observed from Mira variables. These lines have centroids that are blueshifted by at least 30 km s^{−1} from the stellar rest frame. It is unlikely that flow velocities in the stellar atmospheres are this fast, so radiative transfer effects must be responsible for this behavior. Published hydrodynamic models predict the existence of cool, downflowing material above the shocked material responsible for the Mg II emission, and we demonstrate that scattering in this layer can result in Mg II profiles as highly blueshifted as those that are observed. However, our models also show that scattering within the shock plays an equally strong role in shaping the Mg II profiles, and our calculations illustrate the importance of partial redistribution and the effects of being out of ionization equilibrium.

Accepted by ApJ For preprints contact: woodb@casa.colorado.edu

For preprints via ftp: ftp://anarres.colorado.edu/pub/woodb/iuemira2.ps

Structure and Evolution of Low-mass Population II Stars

J. Montalbán^{1 2}, F. D’Antona^2 and I. Mazzitelli^3

1 Instituto de Astrofísica de Canarias, E-38200 La Laguna, Tenerife, Spain 2 Osservatorio di Roma, I-00040 Monteporzio, Roma, Italy 3 Istituto di Astrofisica Spaziale, I-00133 Roma, Italy

The focus of the present paper is on the detailed description of the internal structures of low mass, population II stars, to clarify some issues about these stellar models and, mainly, their present reliability for observational comparisons. We then explore 1) the role of the local convective model; 2) the differences between “grey” and “non grey” models, and between models in which the photospheric boundary conditions are set at different optical depths (τ_{ph} = 3 or 100); 3) the role of the equation of state (EoS), both in the atmospheric models and in the interior. One of the major conclusions of the paper is a cautionary note about the usage of the additive volume law in EoS calculations.

The dependence of the HR diagram locations and mass luminosity relations on metal and helium content are also discussed. A few comparisons with globular cluster stars show that: 1) general consistency of distance scales and morphologies in the HR diagram is found, when comparing ground based measurements in the Johnson B and V bands and observations in the HST bands; 2) a discrepancy between models and observations may exist for more metal rich clusters; 3) the plausible hypothesis that the mass function in the globular cluster NGC 6397 behaves smoothly until the lower limit of the main sequence poses constraints on the mass-luminosity relation at the lowest end of the main sequence.

Accepted by A&A For preprints contact: montalbn@coma.mporzio.astro.it or dantona@coma.mporzio.astro.it

For preprints via WWW: http://www.coma.mporzio.astro.it

Multiwavelength Optical Observations of Chromospherically Active Binary Systems. III. High Resolution Echelle Spectra from Ca ii H & K to Ca ii IRT

D. Montes^{1,2}, M.J. Fernández-Figueroa^1 E. De Castro^1 M. Cornide^1 A. Latorre^1 J. Sanz-Forcada^{1,3} 1Departamento de Astrofísica, Facultad de Físicas, Universidad Complutense de Madrid, E-28040 Madrid, Spain 2Guest observer at McDonald Observatory, Texas, USA 3Harvard-Smithsonian Center for Astrophysics, 60 Garden St., Cambridge, MA 02138, USA This is the third paper of a series aimed at studying the chromosphere of active binary systems using the information provided for several optical spectroscopic features. High resolution echelle spectra including all the optical chromospheric activity indicators from the Ca ii H & K to Ca ii IRT lines are analysed here for 16 systems. The chromospheric contribution in these lines has been determined using the spectral subtraction technique. Very broad wings have been found in the subtracted Hα profile of the very active star HU Vir. These profiles are well matched using a two-component Gaussian fit (narrow and broad) and the broad component can be interpreted as arising from microflaring. Red-shifted absorption features in the Hα line have been detected in several systems and excess emission in the blue wing of FG UMa was also detected. These features indicate that several dynamical processes, or a combination of them, may be involved. Using the E_{Hα}/E_{Hβ} ratio as a diagnostic we have detected prominence-like extended material viewed off the limb in many stars of the sample, and prominences viewed against the disk at some orbital phases in the dwarfs OU Gem and BF Lyn. The He i D_3 line has been detected as an absorption feature in mainly all the giants of the sample. Total filling-in of the He i D_3, probably due to microflaring activity, is observed in HU Vir. Self-absorption with red asymmetry is detected in the Ca ii H & K lines of the giants 12 Cam, FG UMa and BM CVn. All the stars analysed show clear filled-in Ca ii IRT lines or even notable emission reversal. The small values of the E_{8542}/E_{8498} ratio we have found indicate Ca ii IRT emission arises from plage-like regions. Orbital phase modulation of the chromospheric emission has been detected in some systems, in the case of HU Vir evidence of an active longitude area has been found. Accepted by A&AS

For preprints contact: dmg@astrax.fis.ucm.es

For preprints via WWW: http://www.ucm.es/info/Astrof/pub dmg.html

Non–LTE Treatment of Molecules in the Photospheres of Cool Stars

Andreas Schweitzer^1, Peter H. Hauschildt^1 and E. Baron^2

1 Dept. of Physics & Astronomy and Center for imulational Physics, University of Georgia, Athens, GA 30602-2451 USA 3 Dept. of Physics & Astronomy, University of Oklahoma, Norman, OK 73091-2061 USA

We present a technique to treat systems with very many levels, like molecules, in non–LTE. This method is based on a superlevel formalism coupled with rate operator splitting. Superlevels consist of many individual levels that are assumed to be in LTE relative to each other. The usage of superlevels reduces the dimensionality of the rate equations dramatically and, thereby, makes the problem computationally more easily treatable. Our superlevel formalism retains maximum accuracy by using direct opacity sampling (dOS) when calculating the radiative transitions and the opacities. We developed this method in order to treat molecules in cool dwarf model calculations in non–LTE. Cool dwarfs have low electron densities and a radiation field that is far from a black body radiation field, both properties may invalidate the conditions for the common LTE approximation. Therefore, the most important opacity sources, the molecules, need to be treated in non–LTE. As a case study we applied our method to carbon monoxide. We find that our method gives accurate results since the conditions for the superlevel method are very well met for molecules. Due to very high collisional cross sections with hydrogen, and the high densities of H_2 the population of CO itself shows no significant deviation from LTE. Accepted by ApJ

For preprints contact: andy@physast.uga.edu

For preprints via WWW: http://dilbert.physast.uga.edu/¸andy/research.html

Chemical Abundances in Seven Red Giants of NGC 2360 and NGC 2447

S. Hamdani^1, P. North^1, N. Mowlavi^2, D. Raboud^2 and J.-C. Mermilliod^1

1 Institut d’Astronomie de l’Universit de Lausanne, CH-1290 Chavannes-des-bois, Switzerland 2 Observatoire de Genve, CH-1290 Sauverny, Switzerland Chemical abundances of about fifteen elements from oxygen to europium are measured in seven red giants of the two open clusters NGC 2360 and NGC 2447. The effective temperatures of the giants are determined spectroscopically by taking advantage of their known masses (¸ 2 M_⊙ in NGC 2360 and ¸ 3 M_⊙ in NGC 2447) and bolometric magnitudes. The average iron abundances we obtain for the two clusters are [Fe/H]=0.07 for NGC 2360 and [Fe/H]=0.03 for NGC 2447.

Evolutionary stellar model calculations are performed in the mass range 1 � 4 M_⊙ in order to analyze the surface Na and O abundances predicted after the first dredge-up. The sodium abundance shows a well defined correlation with stellar mass in the 2 � 3 M_⊙ range. The agreement between our Na abundance determinations in NGC 2360 and our model predictions at 2 M_⊙ is very good. In contrast, the overabundance in one of the three stars in NGC 2447 exceeds that predicted at 3 M_⊙ by ¸ 0.08 dex, which is significant compared to the observational error bars. The effects of core overshooting, convection prescription, metallicity and nuclear reaction rates on the Na surface predictions of our models are investigated.

An oxygen deficiency relative to iron by 0.2 dex is measured in our stars, in disagreement with our model predictions. Assuming that the Sun is 0.1–0.3 dex enriched in oxygen relative to neighbor stars could explain the discrepancy. Accepted by A&A

For preprints contact: pierre.north@obs.unige.ch

For preprints via ftp or WWW: http://obswww.unige.ch/ mermio/ia/preprints.html#preocl

High Resolution X-Ray Spectra of Capella: Initial Results from the Chandra High Energy Transmission Grating Spectrometer

C. R. Canizares, D. P. Huenemoerder, D. S. Davis, D. Dewey, K. A. Flanagan, J. Houck, T. H. Markert, H. L. Marshall, M. L. Schattenburg, N. S. Schulz, M. Wise^1, J. J. Drake, N. S. Brickhouse^2

1 MIT Center for Space Research, 70 Vassar St., Cambridge, MA 02139

2 Harvard-Smithsonian Center for Astrophysics, 60 Garden St., Cambridge, MA 02138 High resolution spectra of the active binary Capella (G8 III + G1 III) covering the energy range 0.4-8.0 keV (1.5-30Å) show a large number of emission lines, demonstrating the performance of the HETGS. A preliminary application of plasma diagnostics provides information on coronal temperatures and densities. Lines arising from different elements in a range of ionization states indicate that Capella has plasma with a broad range of temperatures, from log T = 6.3 to 7.2, generally consistent with recent results from observations with the Extreme Ultraviolet Explorer (EUVE) and the Advanced Satellite for Cosmology and Astrophysics (ASCA). The electron density is determined from He-like

O vii lines, giving the value Ne ¸ 10^{10}cm^{−3} at Te ¸ 2 � 10^6K; He-like lines formed at higher temperatures give only

upper limits to the electron density. The density and emission measure from O vii lines together indicate that the coronal loops are significantly smaller than the stellar radius.

Accepted by ApJ Letters

For preprints contact: dph@space.mit.edu

For preprints via WWW: http://arXiv.org/abs/astro-ph/0006457

Chromospheric Two-Component NLTE Modelling of the Binary System V 711 Tau = HR 1099

A. C. Lanzafame^1, I. Busà^1, M. Rodonò^{1,2} 1 Dipartimento di Fisica e Astronomia, Università di Catania, Viale Andrea Doria 6, I-95125 Catania, Italy 2 Osservatorio Astrofisico di Catania, Viale Andrea Doria 6, I-95125 Catania, Italy

In this paper we present the first two-component, semi-empirical chromospheric model of the RS CVn binary system V 711 Tau based on detailed fits of Hα and Mg II h line profiles.

Synthetic Hα and Mg II h line profiles are computed by means of NLTE radiative transfer calculations. Using the observed Emission Measure distribution to constrain the transition region structure and the photospheric Next-Generation model with log(g)=3.5 and T_{eff} =4800 K, we have built a grid of chromospheric models for the K1 IV component of the binary system by means of spline interpolations between photospheric and transition region models. With such interpolations the free parameters are restricted to the temperature minimum and the position of an interpolation knot. We find that a mean single-component model cannot satisfactorily reproduce the observed line profiles. Chromospheric Doppler Imaging is then used to consider the chromospheric emission as due to two different components of known surface coverage and emission. Extensive grids of semi-empirical chromospheric models are built separately for the two components and the weighted-combined synthetic Hα and Mg II h profiles are compared with observations. Two-component synthetic line profiles reproduce the observed Hα and Mg II h in detail, indicating that the broad and narrow components can be interpreted in terms of radiative transfer effects in different atmospheric structures for the active and quiet regions. From this analysis we infer information on physical properties of the active region, from which the broad component originates, with respect to the remaining chromosphere from which the narrow component originates. We show also that the variability outside flares can be reproduced considering slightly different models for the active region. Accepted by A&A For preprints contact: acl@sunct.ct.astro.it

For preprints via WWW: http://www.ct.astro.it/acl/lop.html

The Henize Sample of S Stars: II. Data

S. Van Eck^{1,2}, A. Jorissen^1, S. Udry^3, M. Mayor^3, G. Burki^3, M. Burnet^3 and R. Catchpole^{4,5} 1 Institut d’Astronomie et d’Astrophysique, Université Libre de Bruxelles, C.P. 226, Boulevard du Triomphe, B-1050 Bruxelles, Belgium 2 European Southern Observatory, Karl-Schwarzschild Strasse 2, D-85748 Garching bei München, Germany 3 Observatoire de Genève, CH-1290 Sauverny, Switzerland 4 S. A. Astronomical Observatory, P O Box 9, Observatory 7935, South Africa 5 Institute of Astronomy, Madingley Road, Cambridge, CB3 0HA, United Kingdom

This paper presents data collected on the Henize sample of 205 S stars: (i) CORAVEL radial-velocity data; (ii) photometric data in the UBV bands of the Geneva photometric system; (iii) photometric data in the JHKL bands of the SAAO photometric system; (iv) IRAS fluxes; (v) low-resolution spectra of 158 S stars. Close visual companions have been found for Hen 47, 94, 105 and 155. Spectroscopic orbital elements are provided for Hen 2, 108, 121, 137 and 147. The analysis of these data is presented in a companion paper. Accepted by A&AS

For preprints contact: svaneck@eso.org

For preprints via WWW: http://astro-www.ulb.ac.be/

The Henize Sample of S stars: III. Uncovering the Binary Intruders

S. Van Eck^{1,2} and A. Jorissen^1

1 Institut d’Astronomie et d’Astrophysique, Université Libre de Bruxelles, C.P. 226, Boulevard du Triomphe, B-1050 Bruxelles, Belgium 2 European Southern Observatory, Karl-Schwarzschild Strasse 2, D-85748 Garching bei München, Germany

The properties of S stars are investigated thanks to a large observing program devoted to the well-defined Henize sample (205 S stars south of δ = �25^∘ and brighter than R = 10.5, covering all galactic latitudes), in order to derive the respective properties of the intrinsic S stars (genuine thermally-pulsing AGB stars) and of the extrinsic S stars (post mass-transfer binaries).

The stellar sample is first cleaned from a few stars misclassified as S thanks to UBV Geneva photometry and lowresolution spectroscopy. These low-resolution spectra also allow to successfully distinguish subclasses within the S star family. Dedicated Geneva photometry and high-resolution spectroscopy have led to the discovery of two symbiotic S stars.

The more stringent difference between extrinsic and intrinsic stars is their technetium content, but several other observational parameters are shown to be efficient to some extent in segregating intrinsic S stars from their extrinsic masqueraders (UBV , JHKL and IRAS photometry, radial-velocity standard deviation, shape of the CORAVEL crosscorrelation dip, combination of band strength indices derived from low-resolution spectra). Multivariate classification has been performed on the Henize data sample in order to guarantee a classification as objective as possible and handling at the same time a large number of parameters. The resulting clusters separate efficiently extrinsic and intrinsic S stars, allowing to derive the respective properties of these two distinct stellar classes. The population difference between intrinsic and extrinsic S stars is for the first time clearly demonstrated, since intrinsic S stars are far more concentrated towards the galactic plane than extrinsic S stars (z_{int} = 200 � 100 pc and z_{ext} = 600 � 100 pc), and are therefore believed to belong to a younger, more massive population. The frequency of extrinsic and intrinsic S stars in the magnitude-limited Henize sample amounts to 33% and 67%, respectively. In a volume-limited sample, this proportion is subject to large uncertainties mainly because of uncertain luminosities. There are probably as many as 40% extrinsic stars among S stars in a volume-limited sample. Accepted by A&A For preprints contact: svaneck@eso.org

For preprints via WWW: http://astro-www.ulb.ac.be/

Solar Abstracts

Multi-Component Structure of Solar and Stellar Transition Regions

Hardi Peter^1

1Kiepenheuer-Institut für Sonnenphysik, Schöneckstrasse 6, 79104 Freiburg, Germany

Emission lines from the solar transition region between the chromosphere and the corona often show a two Gaussian component profile with a core and a broad second component contributing up to 25% to the total intensity. For the first time a systematic study of the broadening and Doppler shift of the second weaker components is performed using SUMER on SOHO to explore the spatial structures of the second components.

It is found that the two component structure is basically restricted to the bright chromospheric network. The narrow core component shows the familiar transition region redshifts, with hardly any blueshifts in the network. The broad second components are blueshifted compared to the core, but are still predominantly redshifted. However, quite large areas in the network (up to 20^{′′} � 20^{′′}) show concentrations of blueshifts in the second component. In the inter-network the line profile has a single Gaussian shape and shows small red- and also some blueshifts. It is suggested that the two components in the network correspond with two spatially unresolved physical regimes in quiet Sun network: small scale loops and larger scale coronal loop structures anchored in the network. The footpoint regions of the latter are of a funnel-type and form a “canopy” above inter-network regions of the chromosphere. Shocks propagating upward from the non-magnetic chromosphere interact with this canopy, which leads to the transition region inter-network emission. A further analysis, especially of emission lines originating from higher temperatures, is required to confirm this scenario.

The distribution and correlations of the line intensities, shifts and widths show that these physical regimes are heated by different mechanisms. This sheds new light on the interpretation of stellar observations in terms of coronal heating. A comparison to existing studies of stellar transition regions shows the need for more thorough theoretical investigations on the formation of stellar transition region lines. Accepted by A&A

For preprints contact: peter@kis.uni-freiburg.de

For preprints via WWW: http://www.kis.uni-freiburg.de/¸peter/pub/publications.html

Solar Flare Radio Pulsations as a Signature of Dynamic Magnetic Reconnection

Bernhard Kliem^1, Marian Karlický^2, and Arnold O. Benz^3 1 Astrophysical Institute Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany 2 Astronomical Institute, Academy of Sciences, CS-251 65 Ondřejov, Czech Republic 3 Institute of Astronomy, ETH, CH-8092 Zürich, Switzerland Decimetric radio observations of the impulsive solar flare on October 5, 1992, 09:25 UT show a long series of quasiperiodic pulsations deeply modulating a continuum in the 0.6–2 GHz range that is slowly drifting toward lower frequencies. We propose a model in which the pulsations of the radio flux are caused by quasi-periodic particle acceleration episodes that result from a dynamic phase of magnetic reconnection in a large-scale current sheet. The reconnection is dominated by repeated formation and subsequent coalescence of magnetic islands (known as “secondary tearing” or “impulsive bursty” regime of reconnection), while a continuously growing plasmoid is fed by newly coalescing islands. Such a model, involving a current sheet and a growing plasmoid, is consistent with the Yohkoh observations of the same flare (Ohyama & Shibata 1998, ApJ 499, 934). We present two-dimensional MHD simulations of dynamic magnetic reconnection that support the model. Within the framework of the proposed interpretation, the radio observations reveal details of plasmoid formation in flares. Accepted by A&A For preprints contact: bkliem@aip.de

For preprints via WWW: http://www.aip.de/~preprint/2000.html

Flare Energy Release by Flux Pile-up Magnetic Reconnection in a Turbulent Current Sheet

Yuri E. Litvinenko^1 and I. J. D. Craig^2

1 Institute for the Study of Earth, Oceans, and Space, University of New Hampshire, Durham, NH 03824-3525, USA 2 Department of Mathematics, University of Waikato, Private Bag 3105, Hamilton, New Zealand

The power output of flux pile-up magnetic reconnection is known to be determined by the total hydromagnetic pressure outside the current sheet. The maximum energy release rate is reached for optimised solutions that balance the maximum dynamic and magnetic pressures. An optimised solution is determined in this paper for a current sheet with turbulent electric resistivity. The resulting energy dissipation rate W_a is a strong function of the maximum, saturated magnetic field B_s: W_a ¸ B^4_s . Numerically, W_a can exceed the power output based on the classical resistivity by more than two orders of magnitude for three-dimensional pile-up, leading to solar flare-like energy release rates of order 10^{28} erg s^{−1}. It is also shown that the optimisation prescription has its physical basis in relating the flux pile-up solutions to the Sweet–Parker reconnection model. Accepted by ApJ

For preprints contact: yuri.litvinenko@unh.edu

On the Magnetic Field Orientation and Plasma Flows in Solar Filament Barbs

Yuri E. Litvinenko^1

1 Institute for the Study of Earth, Oceans, and Space, University of New Hampshire, Durham, NH 03824-3525, USA Speeds of vertical flows in quiescent solar filaments are typically much less than the local Alfvén speed. This is why the flows in filament barbs can be modeled by perturbing a magnetostatic solution describing a balance between the Lorentz force, gravity, and gas pressure in a barb. This approach explains why some of the flows are neither aligned with the magnetic field nor controlled by gravity. Both the observed upflows and the magnetic field dips in barbs are likely to be caused by photospheric magnetic reconnection.

Accepted by Solar Physics

For preprints contact: yuri.litvinenko@unh.edu

Structure and Dynamics of an Active Region Loop System Observed on the Solar Disc with SUMER on SOHO

D. Spadaro^1, A. C. Lanzafame^2, L. Consoli^2, E. Marsch^3, D. H. Brooks^4 J. Lang^5 1 Osservatorio Astrofisico, Viale Andrea Doria 6, I-95125 Catania Italy. 2 Istituto di Astronomia, Università di Catania, Viale Andrea Doria 6, I-95125 Catania Italy. 3 Max-Planck-Institut für Aeronomie (MPAE), D-37191 Katlenburg-Lindau, Germany. 4 Centro de Astrofisica da Universidade do Porto, Rua das Estrelas, Porto 4150, Portugal. 5 Rutherford Appleton Laboratory, Chilton, Didcot, OX11 0QX, U.K.

In this paper we present and discuss spectra obtained by SUMER on SOHO from an active region loop system observed on the solar disc, close to the central meridian, on July 26th, 1996. The region was observed with a spatial resolution of about 2^{′′} by 2^{′′} in emission lines forming in the transition region and inner corona, with the aim of investigating the physical structure and dynamical behaviour of the plasma in active region magnetic loops. To this purpose we have reduced and analysed the spectral observations in order to determine the values of intensity, Doppler shift and line profile width for the selected emission lines in all the spatially resolved elements of the examined area of the solar disc. By comparing intensity, velocity maps and photospheric magnetic fields obtained by MDI on SOHO, several magnetic loops have been identified, some of which contemporarily appear over a range of temperatures, while others are compact and only visible in a limited temperature range. A few loops exhibit velocity fields typical of siphon flows, the siphon-like velocities being higher in compact loops. Two compact loops seen in the transition region lines show asymmetric siphon-like velocity fields and high non-thermal velocities at the upflowing footpoint. High non-thermal velocities are also associated with the falling footpoint of a larger loop. Besides such loops, other bright features are observed in the transition region lines, whose morphology cannot be identified as arch-like. They have no coronal counterpart, are red-shifted with respect to the median line centroid position and exhibit high non-thermal velocities. Accepted by A&A

For preprints contact: dsp@sunct.ct.astro.it

For preprints via WWW: http://www.ct.astro.it/acl/lop.html

Brown Dwarf / Extrasolar Planet Abstracts

Spectroscopic Transit by the Planet Orbiting the Star HD209458

D. Queloz^1, A. Eggenberger^1, M. Mayor^1, C. Perrier^2, J.L. Beuzit^2,D. Naef^1, J.P. Sivan^3, S. Udry^1

1 Observatoire de Genève, 51 ch. des Maillettes, CH–1290 Sauverny, Switzerland 2 Observatoire de Grenoble, 414 rue de la Piscine, Domaine Universitaire de St Martin d’Hières, 38041, France 3 Observatoire de Haute Provence, Saint-Michel l’Observatoire, 04870, France

We report the first detection of a planetary transit by spectroscopic measurements. We have detected the distortion of the stellar line profiles during a planetary transit. With the ELODIE spectrograph we took a sequence of high precision radial velocities of the star HD209458 at time of a transit of its planet. We detected an anomaly in the residuals of the orbit. The shape and the amplitude of the anomaly are modeled as a change of the mean stellar line profile resulting from the planet crossing the disk of the rotating star. The planetary orbit is in the same direction as the stellar rotation. Using the photometric transit to constrain the timing and the impact parameters of the transit, we measure an angle α = 3.9 [^0] between the orbital plane and the apparent equatorial plane as well as a v sin i = 3.75 � 1.25 km s^{−1}. With additional constrains on the inclination of the star and on the statistics of the line of sight distribution, we can set an upper limit of 30^0 to the angle between the orbital plane and the stellar equatorial plane.

Accepted by A&A

For preprints contact: Didier.Queloz@obs.unige.ch

For preprints via WWW: http://obswww.unige.ch/¸queloz/preprints/hd209458.ps.gz

Membership and Multiplicity among Very Low-Mass Stars and Brown Dwarfs in the Pleiades Cluster

E. L. Martín^{1,2}, W. Brandner^3, J. Bouvier^4, K. L. Luhman^5, J. Stauffer^5, G. Basri^2, M. R. Zapatero Osorio^6 & D. Barrado y Navascués^7 1 Division of Geological and Planetary Sciences, California Institute of Technology 150-21, Pasadena, CA 91125 USA 2 Dept. of Astronomy, 601 Campbell Hall, Univ. of California, Berkeley, CA 94720 USA 3 Institute for Astronomy, University of Hawaii, 2680 Woodlawn Drive, Honolulu, HI 96822 USA 4 Observatoire de Grenoble, B.P.53, F-38041 Grenoble Cedex 9, France 5 Smithsonian Astrophysical Observatory, 60 Garden St., Cambridge, MA 02138 USA 6 Instituto de Astrofísica de Canarias, 38200 La Laguna, Tenerife, Spain 7 Departamento de Física Teórica, C-XI-506, Universidad Autónoma de Madrid, Cantoblanco, E-28049 Madrid, Spain We present near-infrared photometry and optical spectroscopy of very low-mass stars and brown dwarf candidates in the Pleiades open cluster. The membership status of these objects is assessed using color-magnitude diagrams, lithium and spectral types. Eight objects out of 45 appear to be non-members. A search for companions among 34 very low-mass Pleiades members (Mˇ0.09 M_⊙) in high-spatial resolution images obtained with the Hubble Space Telescope and the adaptive optics system of the Canada-France-Hawaii telescope produced no resolved binaries with separations larger than 0.2 arcsec (a¸27 AU; P¸444 years). Nevertheless, we find evidence for a binary sequence in the color-magnitude diagrams, in agreement with the results of Steele & Jameson (1995) for higher mass stars. We apply the lithium test to two objects: CFHT-Pl-16, which lies in the cluster binary sequence but is unresolved in images obtained with the Hubble Space Telescope; and CFHT-Pl-18, which is binary with 0”.33 separation (Martín et al. 1998). The first object passes the test, but the second object does not. We conclude that CFHT-Pl-16 is a likely Pleiades brown dwarf binary with separation <11 AU, and that CFHT-Pl-18 is a foreground system. We compare the multiplicity statistics of the Pleiades very low-mass stars and brown dwarfs with that of G and K-type main sequence stars in the solar neighborhood (Duquennoy & Mayor 1991). We find that there is some evidence for a deficiency of wide binary systems (separation >27 AU) among the Pleiades very low-mass members. We briefly discuss how this result can fit with current scenarios of brown dwarf formation. We correct the Pleiades substellar mass function for the contamination of cluster non-members found in this work. We find a contamination level of 33% among the brown dwarf candidates identified by Bouvier et al. (1998). Assuming a power law IMF across the substellar boundary, we find a slope dN/dM¸M^{−0.53}, implying that the number of objects per mass bin is still rising but the contribution to the total mass of the cluster is declining in the brown dwarf regime. Accepted by ApJ

For preprints contact: ege@gps.caltech.edu

For preprints via WWW: http://www.gps.caltech.edu/ ege/

Theory of Low-Mass Stars and Substellar Objects

Gilles Chabrier^1 and Isabelle Baraffe^1 1Ecole Normale Supérieure, Lyon, France

Since the discovery of the first bona-fide brown dwarfs and extra-solar planets in 1995, the field of low mass stars and substellar objects has considerably progressed, both from theoretical and observational viewpoints. Recent developments in the physics entering the modeling of these objects have led to significant improvements in the theory and to a better understanding of their mechanical and thermal properties. This theory can now be confronted with observations directly in various observational diagrams (color-color, color-magnitude, mass-magnitude, mass-spectral type), a stringent and unavoidable constraint which became possible only recently, with the generation of synthetic spectra. In this paper, we present the current state-of-the-art general theory of low-mass stars and sub-stellar objects, from one solar mass to one Jupiter mass, regarding primarily their interior structure and evolution. This review is a natural complement to the previous review on the atmosphere of low-mass stars and brown dwarfs (Allard et al 1997). Special attention is devoted to the comparison of the theory with various available observations. The contribution of low-mass stellar and sub-stellar objects to the Galactic mass budget is also analysed. Annual Review of Astronomy and Astrophysics, vol. 38 (2000)

For preprints contact: chabrier@ens-lyon.fr

For preprints via WWW: http://babbage.sissa.it/astro-ph/0006383

JOB OPENING Postdoctoral Fellowship in Stellar Astrophysics

Montpellier University (France)

Applications are invited for a one year postdoctoral position in stellar physics and spectroscopy at GRAAL, Montpellier University. Only candidates from the following countries will be considered: Australia, Brazil, Canada, China, Korea, India, Israel, Japan, Mexico, New Zealand, Switzerland, Turkey and USA.

Research Activities at GRAAL include: model atmospheres for late-type stars, stellar evolution, chemical analysis of metal-poor stars, cool stars, AGB and post-AGB stars (with a special attention to Li), circumstellar envelopes, winds. Further information may be obtained on: http://www.isteem.univ-montp2.fr/GRAAL/index.html The monthly salary will be 12000FF, starting October 1, 2000.

Applications including a curriculum and a 1 or 2 pages research project should be sent before August 15, 2000 to:

Bertrand Plez GRAAL cc072 Universite de Montpellier II F-34095 Montpellier cedex 5 France

or by email to

plez@graal.univ-montp2.fr

who may be contacted for more information.

Abstract Guidelines

Abstracts for COOLNEWS are solicited for papers that have been recently accepted by or submitted to refereed journals, and for recent Ph.D. theses. Abstracts for conference proceedings articles are not posted in COOLNEWS. The subject matter should pertain directly to cool stars (spectral types F,G,K,M or L), brown dwarfs, or the sun. Both theoretical and observational abstracts are appropriate.

Abstracts dealing with cool pre-main-sequence (PMS) stars will generally not be included in COOLNEWS, since they are already covered by the Star Formation Newsletter. Exceptions to this rule will be considered if the subject matter is truly cross-disciplinary. If you wish to submit a cross-disciplinary abstract on PMS stars, then first submit it to the Star Formation Newsletter. After doing so, submit the abstract to COOLNEWS accompanied by a short e-mail stating that it has already been submitted to the Star Formation Newsletter, and summarizing why it will be of interest to the cool star/solar community at large.

A monthly call for abstracts will be issued and abstracts received by the last day of the month will usually appear in the following month’s newsletter. Announcements of general interest to the cool star and solar communities may also be submitted for posting in the newsletter. These might include (but are not restricted to) the following: (i) Job Openings directed toward cool star or solar researchers, (ii) announcements of Upcoming Meetings, (iii) announcements of Upcoming Observing Campaigns for which participation is solicited from the community at large, (iv) reviews of New Books, and (v) General Announcements that provide or request research-related information. Please send all correspondence to the editor at coolnews@jila.colorado.edu. Abstract templates and back issues can be obtained from the COOLNEWS Web-page at

http://casa.colorado.edu/~skinners/coolnews.html .