COOLNEW S

A RESEARCH NEWSLETTER DEDICATED TO COOL STARS AND THE SUN

No. 137 — August 2007 Editor: Steve Skinner (coolnews@jila.colorado.edu)

TABLE OF CONTENTS

Stellar Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Solar Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 Low-Mass and Substellar Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 Job Opening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 Abstract Guidelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Stellar Abstracts

Multiwavelength Optical Observations of Chromospherically Active Binary Systems V. FF UMa (2RE J0933+624): A System With Orbital Period Variation

M.C. Gálvez^{1,2}, D. Montes^1, M.J. Fernández-Figueroa^1, E. De Castro^1 and M. Cornide^1 1 Departamento de Astrofísica y Ciencias de la Atmósfera, Facultad de Físicas, Universidad Complutense de Madrid, E-28040 Madrid, Spain 2 Department of Astronomy, University of Florida, Gainesville, FL 32611, USA

This is the fifth paper in a series aimed at studying the chromospheres of active binary systems using several optical spectroscopic indicators to obtain or improve orbital solution and fundamental stellar parameters. We present here the study of FF UMa (2RE J0933+624), a recently discovered, X-ray/EUV selected, active binary with strong Hα emission. The objectives of this work are, to find orbital solutions and define stellar parameters from precise radial velocities and carry out an extensive study of the optical indicators of chromospheric activity. We obtained high resolution echelle spectroscopic observations during five observing runs from 1998 to 2004. We found radial velocities by cross correlation with radial velocity standard stars to achieve the best orbital solution. We also measured rotational velocity by cross-correlation techniques and have studied the kinematic by galactic space-velocity components (U, V , W ) and Eggen criteria. Finally, we have determined the chromospheric contribution in optical spectroscopic indicators, from Ca ii H & K to Ca ii IRT lines, using the spectral subtraction technique. We have found that this system presents an orbital period variation, higher than previously detected in other RS CVn systems. We determined an improved orbital solution, finding a circular orbit with a period of 3.274 days. We derived the stellar parameters, confirming the subgiant nature of the primary component (M_P = 1.67 M_⊙ and R sin i_P = 2.17 R_⊙) and obtained rotational velocities (v sin i), of 33.57±0.45 km s^{−1} and 32.38±0.75 km s^{−1} for the primary and secondary components respectively. From our kinematic study, we can deduce its membership to the Castor moving group. Finally, the activity study has given us a better understanding of the possible mechanism that produce the orbital period variation. Accepted by A&A For preprints contact: mcz@astrax.fis.ucm.es For preprints via ftp or WWW: http://www.ucm.es/info/Astrof/invest/actividad/actividad pub.html

The Radius and Mass of the Subgiant Star β Hyi from Interferometry and Asteroseismology

J. R. North,^1 J. Davis,^1 T. R. Bedding,^1 M. J. Ireland,^{1,2} A. P. Jacob,^1 J. O’Byrne,^1 S. M. Owens,^1 J. G. Robertson,^1 W. J. Tango^1 and P. G. Tuthill^1

1School of Physics, University of Sydney 2006, Australia 2Planetary Science, MS 150-21, Caltech, 1200 E. California Blvd, Pasadena, CA 91125, USA

We have used the Sydney University Stellar Interferometer (SUSI) to measure the angular diameter of β Hydri. This star is a nearby G2 subgiant whose mean density was recently measured with high precision using asteroseismology. We determine the radius and effective temperature of the star to be 1.814 ± 0.017 R_⊙ (0.9%) and 5872 ± 44 K (0.7%) respectively. By combining this value with the mean density, as estimated from asteroseismology, we make a direct estimate of the stellar mass. We find a value of 1.07 ± 0.03 M_⊙ (2.8%), which agrees with published estimates based on fitting in the H-R diagram, but has much higher precision. These results place valuable constraints on theoretical models of β Hyi and its oscillation frequencies. Accepted by MNRAS Letters For preprints contact: bedding@physics.usyd.edu.au

For preprints via ftp or WWW: http://arxiv.org/abs/0707.0333

Anti-Solar Differential Rotation on the Active K-giant σ Geminorum

Zs. Kővári^1, J. Bartus^2, K. G. Strassmeier^2, K. Vida^{1,3}, M. Švanda^{4,5}, and K. Oláh^1

1 Konkoly Observatory, H-1525 Budapest, P.O.Box 67, Hungary 2 Astrophysical Institute Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany 3 Eötvös University, Department of Astronomy, H-1518 Budapest, P.O.Box. 32, Hungary 4 Astronomical Institute, Faculty of Mathematics and Physics, Charles University in Prague, V Holešovičkách 2, CZ- 18000 Prague 8, Czech Republic 5 Astronomical Institute, Academy of Sciences of the Czech Republic, v. v. i., Fričova 298, CZ-25165 Ondřejov, Czech Republic

The active K1 giant σ Gem and its differential surface rotation is revisited. We refine our previous inconclusive result by recovering the spot migration pattern of this long-period RS CVn-type binary by applying the technique of “Average cross-correlation of contiguous Doppler images” (ACCORD) to a set of six Doppler images from 3.6 consecutive rotation cycles. We find an anti-solar differential rotation law with a shear of α ≈ −0.022 ± 0.006. We also find evidence of a poleward migration trend of spots with an average velocity of ≈300 m s^{−1}. Accepted by A&A

For preprints contact: kovari@konkoly.hu For preprints via ftp or WWW: http://www.konkoly.hu/staff/kovari/publications.html

HE 0557–4840 — Ultra-Metal-Poor and Carbon-Rich

John E. Norris^1, N. Christlieb^{2,3}, A. J. Korn^2, K. Eriksson^2, M. S. Bessell^1, Timothy C. Beers^4, L. Wisotzki^5 and D. Reimers^3 1 Research School of Astronomy & Astrophysics, The Australian National University, Mount Stromlo Observatory, Cotter Road, Weston, ACT 2611, Australia 2 Department of Astronomy and Space Physics, Uppsala University, Box 515, SE-75120 Uppsala 3 Hamburger Sternwarte, University of Hamburg, Gojenbergsweg 112, D-21029 Hamburg, Germany 4 Department of Physics and Astronomy, CSCE: Center for the Study of Cosmic Evolution, and JINA: Joint Institute for Nuclear Astrophysics, Michigan State University, E. Lansing, MI 48824 5 Astrophysical Institute Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany

We report the discovery and high-resolution, high S/N, spectroscopic analysis of the ultra-metal-poor red giant HE 0557–4840, which is the third most heavy-element deficient star currently known. Its atmospheric parameters are T_{eff} = 4900 K, log g = 2.2, and [Fe/H]= –4.75. This brings the number of stars with [Fe/H] < –4.0 to three, and the discovery of HE 0557-4840 suggests that the metallicity distribution function of the Galactic halo does not have a ”gap” between [Fe/H] = –4.0, where several stars are known, and the two most metal-poor stars, at [Fe/H]

∼ –5.3. HE 0557–4840 is carbon rich – [C/Fe] = +1.6 – a property shared by all three objects with [Fe/H] < –4.0, suggesting that the well-known increase of carbon relative to iron with decreasing [Fe/H] reaches its logical conclusion – ubiquitous carbon richness – at lowest abundance. We also present abundances (nine) and limits (nine) for a further 18 elements. For species having well-measured abundances or strong upper limits, HE 0557–4840 is ”normal” in comparison with the bulk of the stellar population at [Fe/H] –4.0 – with the possible exception of Co. We discuss the implications of these results for chemical enrichment at the earliest times, in the context of single (”mixing and fallback”) and two-component enrichment models. While neither offers a clear solution, the latter appears closer to the mark. Further data are required to determine the oxygen abundance and improve that of Co, and hence more strongly constrain the origin of this object. Accepted by Astrophysical Journal

For preprints via ftp or WWW: http://xxx.lanl.gov/abs/0707.2657

Solar Abstracts

On The Mass and Energy Loading of EUV Brightpoints

Scott W. McIntosh^{1,2}

1 Southwest Research Institute, Department of Space Studies, 1050 Walnut St, Suite 400, Boulder, CO 80302 USA 2 Visiting Scientist at the High Altitude Observatory, National Center for Atmospheric Research, Boulder, CO 80307 USA We discuss the appearance of EUV brightpoints (BPs) in the analysis of long-duration observations in the He II (304 Angstroms) passband of the Solar and Heliospheric Observatory (SOHO) Extreme-ultraviolet Imaging Telescope (EIT). The signature of the observed 304Å passband intensity fluctuations around the BPs suggest that the primary source of the mass and energy supplied to the magnetic structure is facilitated by relentless magnetoconvection-driven reconnection, forced by the magnetic evolution of the surrounding supergranules. Further, we observe that if the magnetic conditions in the supergranules surrounding the footpoints of the cool 304Å BPs are sufficient (large net imbalance with a magnetic field that closes beyond the boundaries of the cell it originates in) the magnetic topology comprising the BP will begin to reconnect with the overlying corona, increasing its visibility to hotter EUV passbands and possibly Soft X-Rays.

Accepted by ApJ, to appear Nov. 2007 For preprints contact: mcintosh@boulder.swri.edu For preprints via ftp or WWW: http://arxiv.org/abs/0708.0550v1/

Low-Mass and Substellar Abstracts

Sporadic Long-term Variability in Radio Activity from a Brown Dwarf

A. Antonova^1, J.G. Doyle^1, G. Hallinan^2, A. Golden^2 and C. Koen^3

1 Armagh Observatory, College Hill, Armagh BT61 9DG, N. Ireland 2 Computational Astrophysics Laboratory, I.T. Building, National University of Ireland, Galway, Ireland 3 Department of Statistics, University of the Western Cape, Private Bag X17, Bellville, 7535 Cape, South Africa

Radio activity has been observed in a large variety of stellar objects, including in the last few years, ultra-cool dwarfs. To explore the extent of long-term radio activity in ultra-cool dwarfs, we use data taken over an extended period of 9 hr from the Very Large Array of the source 2MASS J05233822-1403022 in September 2006, plus data taken in 2004. The observation taken in September 2006 failed to detect any radio activity at 8.46 GHz. A closer inspection of earlier data reveals that the source varied from a null detection on 3 May 2004, to ≈95 μJy on 17 May 2004, to 230 μJy on 18 June 2004. The lack of detection in September 2006 suggests at least a factor of ten flux variability at 8.46 GHz. Three short photometric runs did not reveal any optical variability. In addition to the observed pulsing nature of the radio flux from another ultra-cool source, the present observations suggests that ultra-cool dwarfs may not just be pulsing but can also display long-term sporadic variability in their levels of quiescent radio emission. The lack of optical photometric variability suggests an absence of large-scale spots at the time of the latest VLA observations, although small very high latitude spots combined with a low inclination could cause very low amplitude rotational modulation which may not be measurable. We discuss this large variability in the radio emission within the context of both gyrosynchrotron emission and the electron-cyclotron maser, favoring the latter mechanism. Accepted by A&A Letters For preprints contact: tan@arm.ac.uk For preprints via ftp or WWW: http://star.arm.ac.uk/preprints/

16–20 M_{Jup} RV Companion Orbiting the Brown Dwarf Candidate ChaHα8

Viki Joergens^1 and André Müller^1 1 Max-Planck Institute for Astronomy, Königstuhl 17, D-69117 Heidelberg, Germany We report the discovery of a 16–20 M_{Jup} radial velocity companion around the very young (∼3 Myr) brown dwarf candidate ChaHα8 (M5.75– M6.5). Based on high-resolution echelle spectra of ChaHα8 taken between 2000 and 2007 with UVES at the VLT, a companion was detected through RV variability with a semi-amplitude of 1.6 km s^{−1}. A Kepler fit to the data yields an orbital period of the companion of 1590 days and an eccentricity of e=0.49. A companion minimum mass M_2 sin i between 16 and 20 M_{Jup} is derived when using model-dependent mass estimates for the primary. The mass ratio q ≡ M_2/M_1 might be as small as 0.2 and, with a probability of 87%, it is less than 0.4. ChaHα8 harbors most certainly the lowest mass companion detected so far in a close (∼ 1 AU) orbit around a brown dwarf or very low-mass star. From the uncertainty in the orbit solution, it cannot completely be ruled out that the companion has a mass in the planetary regime. Its discovery is in any case an important step towards RV planet detections around BDs. Further, ChaHα8 is the fourth known spectroscopic brown dwarf or very low-mass binary system with an RV orbit solution and the second known very young one.

Accepted by ApJ Letter For preprints contact: viki@mpia.de

For preprints via ftp or WWW: http://www.mpia.de/homes/ joergens/publications/cha8 preprint.pdf

A Chandra X-ray detection of the L dwarf binary Kelu-1: Simultaneous Chandra and Very Large Array observations

M. Audard^{1,2}, R. A. Osten^3, A. Brown^4, K. R. Briggs^5, M. Güdel^5, E. Hodges-Kluck^{3,4}, and J. E. Gizis^6

1 ISDC, Ch. d’Ecogia 16, CH-1290 Versoix, Switzerland 2 Observatoire de Genève, University of Geneva, Ch. des Maillettes 51, 1290 Sauverny, Switzerland 3 Astronomy Department, University of Maryland, College Park, MD, USA 4 Center for Astrophysics and Space Astronomy, University of Colorado, Boulder, CO 80309-0389, USA 5 Paul Scherrer Institut, Villigen & Würenlingen, 5232 Villigen PSI, Switzerland 6 Department of Physics and Astronomy, 223 Sharp Lab, University of Delaware, Newark, DE 19716, USA Magnetic activity in ultracool dwarfs, as measured in X-rays and Hα, shows a steep decline after spectral type M7- M8. So far, no L dwarf has been detected in X-rays. In contrast, L dwarfs may have higher radio activity than M dwarfs. We observe L and T dwarfs simultaneously in X-rays and radio to determine their level of magnetic activity in the context of the general decline of magnetic activity with cooler effective temperatures. The field L dwarf binary Kelu-1 was observed simultaneously with Chandra and the Very Large Array. Kelu-1AB was detected in X-rays with L_X = 2.9^{+1.8}_{−1.3} × 10^{25} erg/s, while it remained undetected in the radio down to a 3σ limit of L_R ≤ 1.4 × 10^{13} erg/s/Hz. We argue that, whereas the X-ray and Hα emissions decline in ultracool dwarfs with decreasing effective temperature, the radio luminosity stays (more or less) constant across M and early-L dwarfs. The radio surface flux or the luminosity may better trace magnetic activity in ultracool dwarfs than the ratio of the luminosity to the bolometric luminosity. Deeper radio observations (and at short frequencies) are required to determine if and when the cut-off in radio activity occurs in L and T dwarfs, and what kind of emission mechanism takes place in ultracool dwarfs. Accepted by A&A Letters

For preprints contact: Marc.Audard@obs.unige.ch For preprints via ftp or WWW: http://arxiv.org/abs/0707.1882

Job Opening

Postdoctoral Position

Solar, Stellar, and Planetary Science Smithsonian Astrophysical Observatory Cambridge, MA 02138

Attention: Dr. Nancy S. Brickhouse (nbrickhouse@cfa.harvard.edu) The Smithsonian Astrophysical Observatory has a postdoctoral position available for a Ph.D. physicist or astrophysicist in the Solar, Stellar, and Planetary Sciences Division, not to exceed two years initially with the possibility of extension. The successful applicant will participate with Dr. Nancy Brickhouse in a program of research on magnetic processes in high energy astrophysics, with an emphasis on high energy spectroscopy. Emphasis will be given to analysis and interpretation of X-ray and ultraviolet spectra of stars. Experience with plasma emission models is highly desirable. Candidates must possess a Ph.D. in astronomy, physics, astrophysics, or comparable experience. Interested candidates should forward curriculum vitae, bibliography, and names, addresses, telephone numbers and email addresses of three professional references to nbrickhouse@cfa.harvard.edu.

The Smithsonian Astrophysical Observatory is an equal opportunity employer committed to diversity in our workplace.

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), substellar objects, 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 .

*** Please send abstracts in the body of the message and not as attachments.***