COOLNEW S

A RESEARCH NEWSLETTER DEDICATED TO COOL STARS AND THE SUN

No. 194 — Nov.-Dec. 2014 Editor: Steve Skinner (coolnews@jila.colorado.edu)

TABLE OF CONTENTS

Stellar Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Solar Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 Low-Mass & Substellar Abstracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 Upcoming Meeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 Abstract Guidelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Coolnews on the Web

The current and previous issues of Coolnews are available on the following web page in pdf, postscript, and Latex format: http://casa.colorado.edu/∼skinners/coolnews.html

Stellar Abstracts

The Gaia-ESO Survey: Chromospheric Emission, Accretion Properties, and Rotation in γ Velorum and Chamaeleon I

A. Frasca^1, K. Biazzo^1, A. C. Lanzafame^{2,1}, J. M. Alcalá^3, E. Brugaletta^{2,1}, A. Klutsch^1, B. Stelzer^4, G. G. Sacco^5, L. Spina^5, R. D. Jeffries^6, D. Montes^7, E. J. Alfaro^8, G. Barentsen^9, R. Bonito^{10,4}, J. F. Gameiro^{11}, J. López-Santiago^{12}, G. Pace^{11}, L. Pasquini^{13}, L. Prisinzano^4, S. G. Sousa^{11,14}, G. Gilmore^{15}, S. Randich^5, G. Micela^4, A. Bragaglia^{16}, E. Flaccomio^4, A. Bayo^{17,18}, M. T. Costado^8, E. Franciosini^5, V. Hill^{19}, A. Hourihane^{15}, P. Jofré^{15}, C. Lardo^{16}, E. Maiorca^5, T. Masseron^{15}, L. Morbidelli^5, C. C. Worley^{15} 1 INAF - Osservatorio Astrofisico di Catania, via S. Sofia 78, 95123, Catania, Italy 2 Dipartimento di Fisica e Astronomia, Sezione Astrofisica, Università di Catania, via S. Sofia 78, 95123, Catania, Italy 3 INAF - Osservatorio Astronomico di Capodimonte, via Moiariello 16, 80131, Naples, Italy 4 INAF - Osservatorio Astronomico di Palermo, Piazza del Parlamento 1, 90134, Palermo, Italy 5 INAF - Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, 50125, Firenze, Italy 6 Astrophysics Group, Keele University, Keele, Staffordshire ST5 5BG, United Kingdom 7 Departamento de Astrofísica y Ciencias de la Atmósfera, Universidad Complutense de Madrid, 28040 Madrid, Spain 8 Instituto de Astrofísica de Andalucía, CSIC, Apdo 3004, 18080, Granada, Spain 9 School of Physics, Astronomy & Mathematics, University of Hertfordshire, College Lane, Hatfield, Hertfordshire, AL10 9AB, United Kingdom 10 Dipartimento di Fisica e Chimica, Università di Palermo, Piazza del Parlamento 1, 90134, Palermo, Italy 11 Centro de Astrofísica, Universidade do Porto, Rua das Estrelas 4150-752, Porto, Portugal

12 S. D. Astronomía y Geodesia, Facultad de Ciencias Matemáticas, Universidad Complutense de Madrid, 28040 Madrid, Spain 13 European Southern Observatory, Karl-Schwartzschild-Strasse 2, 85748, Garching bei München, Germany 14 Departamento de Física e Astronomia, Faculdade de Ciências, Universidade do Porto, Rua do Campo Alegre, 4169- 007 Porto, Portugal 15 Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA, United Kingdom 16 INAF - Osservatorio Astronomico di Bologna, via Ranzani 1, 40127, Bologna, Italy 17 Max-Planck Institut für Astronomie, Königstuhl 17, 69117, Heidelberg, Germany 18 Instituto de Física y Astronomía, Facultad de Ciencias, Universidad de Valparaíso, Av. Gran Bretaña 1111, Playa Ancha, Valparaíso, Chile 19 Laboratoire Lagrange (UMR7293), Université de Nice Sophia Antipolis, CNRS, Observatoire de la Côte d’Azur, CS 34229, F-06304 Nice cedex 4, France

One of the scopes of the Gaia-ESO Survey (GES), which is conducted with FLAMES at the VLT, is the census and the characterization of the low-mass members of very young clusters and associations. We conduct a comparative study of the main properties of the sources belonging to γ Velorum (γ Vel) and Chamaeleon I (Cha I) young associations, focusing on their rotation, chromospheric radiative losses, and accretion. We use the fundamental parameters (effective temperature, surface gravity, lithium abundance, and radial velocity) delivered by the GES consortium in the first internal data release to select the members of γ Vel and Cha I among the UVES and GIRAFFE spectroscopic observations. A total of 140 γ Vel members and 74 Cha I members were studied. The procedure adopted by the GES to derive stellar fundamental parameters provided also measures of the projected rotational velocity (v sin i). We calculated stellar luminosities through spectral energy distributions, while stellar masses were derived by comparison with evolutionary tracks. The spectral subtraction of low-activity and slowly rotating templates, which are rotationally broadened to match the v sin i of the targets, enabled us to measure the equivalent widths (EWs) and the fluxes in the Hα and Hβ lines. The Hα line was also used for identifying accreting objects, on the basis of its equivalent width and the width at the 10% of the line peak (10%W ), and for evaluating the mass accretion rate (Ṁ_{acc}). The distribution of v sin i for the members of γ Vel displays a peak at about 10 km s^{−1} with a tail toward faster rotators. There is also some indication of a different v sin i distribution for the members of its two kinematical populations. Most of these stars have Hα fluxes corresponding to a saturated activity regime. We find a similar distribution, but with a narrower peak, for Cha I. Only a handful of stars in γ Vel display signatures of accretion, while many more accretors were detected in the younger Cha I, where the highest Hα fluxes are mostly due to accretion, rather than to chromospheric activity. Accreting and active stars occupy two different regions in a T_{eff} –flux diagram and we propose a criterion for distinguishing them. We derive Ṁ_{acc} in the ranges 10^{−11}–10^{−9}M_⊙ yr^{−1} and 10^{−10}–10^{−7}M_⊙ yr^{−1} for γ Vel and Cha I accretors, respectively. We find less scatter in the Ṁ_{acc} − M_⋆ relation derived through the Hα EWs, when compared to the Hα 10%W diagnostics, in agreement with other authors. Accepted by A&A

For preprints contact: antonio.frasca@oact.inaf.it For preprints via WWW: http://arxiv.org/abs/1412.4153

Near Infrared Spectroscopy of M Dwarfs. II. H_2O Molecule as an Abundance Indicator of Oxygen

Takashi Tsuji^1, Tadashi Nakajima^2, and Yoichi Takeda^2 1 Institute of Astronomy, School of Science, The University of Tokyo, Mitaka-shi, Tokyo, 181-0015, Japan 2 National Astronomical Observatory of Japan, Mitaka-shi, Tokyo, 181-8588, Japan

Based on the near infrared spectra (R ≈ 20000) of M dwarfs, oxygen abundances are determined from the ro-vibrational lines of H_2O. Although H_2O lines in M dwarfs are badly blended each other and the continuum levels are depressed appreciably by the collective effect of numerous H_2O lines themselves, quantitative analysis of H_2O lines has been carried out by referring to the pseudo-continua consistently defined by the same way on the observed and theoretical spectra. For this purpose, the pseudo-continuum on the theoretical spectrum has been evaluated accurately by the use of the recent high-precision H_2O line-list. Then, we propose a simple and flexible method of analyzing equivalent widths (EWs) of blended features (i.e., not necessarily limited to single lines) by the use of a mini curve-of-growth (CG), which is a small portion of the usual CG around the observed EW. The mini CG is generated by using the theoretical EWs evaluated from the synthetic spectra by exactly the same way as the EWs are measured from the observed spectrum. The observed EW is converted to the abundance by the use of the mini CG, and the process is repeated for all the observed EWs line-by-line or blend-by-blend.

In cool M dwarfs, almost all the oxygen atoms left after CO formation are in stable H_2O molecules, which suffer little change for the uncertainties due to imperfect modelling of the photospheres. Moreover, the thermal velocity of H_2O is most probably larger than the micro-turbulent velocity because of its lower molecular weight, and the uncertainty of the micro-turbulent velocity will have relatively minor effect on the abundance determination. Then the numerous H_2O lines are excellent abundance indicators of oxygen, and the oxygen abundances are determined to be log A_O (A_O = N_O/N_H) between -3.5 and -3.0 in 38 M dwarfs. The resulting log A_O/A_C plotted against log A_C appears to be systematically smaller in the carbon-rich M dwarfs, showing the different formation histories of oxygen and carbon in the chemical evolution of the Galactic disk. Also, A_O/A_{Fe}ratios in most M dwarfs are closer to the solar A_O/A_{Fe} ratio based on the classical high oxygen abundance rather than on the recently downward revised low value. Now, carbon and oxygen abundances can best be determined in M dwarfs from the LTE analysis of CO and H_2O spectra, and M dwarfs will provide unique contribution to the cosmic abundance determination. This is in marked contrast to the caseof cool luminous stars with rarefied and extended atmospheres for whichLTE modelings are more difficult.

Accepted by PASJ For preprints contact: ttsuji@ioa.s.u-tokyo.ac.jp For preprints via WWW: arXiv.1412.6873v2

S-Type and P-Type Habitability in Stellar Binary Systems: A Comprehensive Approach II. Elliptical Orbits

M. Cuntz^1 1Department of Physics, Science Hall, University of Texas at Arlington, Arlington, TX 76019-0059, USA In the first paper of this series, a comprehensive approach has been provided for the study of S-type and P-type habitable regions in stellar binary systems, which was, however, restricted to circular orbits of the stellar components. Fortunately, a modest modification of the method also allows for the consideration of elliptical orbits, which of course entails a much broader range of applicability. This augmented method is presented here, and numerous applications are conveyed. In alignment with Paper I, the selected approach considers a variety of aspects, which comprise the consideration of a joint constraint including orbital stability and a habitable region for a possible system planet through the stellar radiative energy fluxes (“radiative habitable zone”; RHZ). The devised method is based on a combined formalism for the assessment of both S-type and P-type habitability; in particular, mathematical criteria are deduced for which kinds of systems S-type and P-type habitable zones are realized. If the RHZs are truncated by the additional constraint of orbital stability, the notation of ST-type and PT-type habitability applies. In comparison to the circular case, it is found that in systems of higher eccentricity, the range of the RHZs is significantly reduced. Moreover, for a considerable number of models, the orbital stability constraint also reduces the range of S-type and P-type habitability. Nonetheless, S-, P-, ST-, and PT-type habitability is identified for a considerable set of system parameters. The method as presented is utilized for BinHab, an online code available at The University of Texas at Arlington.

Accepted by ApJ For preprints contact: cuntz@uta.edu

For preprints via WWW: http://arxiv.org/abs/1409.3796

Formation of Starspots in Self-consistent Global Dynamo Models: Polar Spots on Cool Stars

Rakesh K. Yadav^{1,2}, Thomas Gastine^1, Ulrich R. Christensen^1 and Ansgar Reiners^2

1 Max-Planck-Institut für Sonnensystemforschung, Justus-von-Liebig-Weg 3, 37077 Göttingen, Germany 2 Institut für Astrophysik, Georg-August-Universität, Friedrich-Hund-Platz 1, 37077 Göttingen, Germany

Observations of cool stars reveal dark spot-like features on their surfaces. Compared to sunspots, starspots can be bigger or cover a larger fraction of the stellar surface. While sunspots appear only at low latitudes, starspots are also found in polar regions, in particular on rapidly rotating stars. Sunspots are believed to result from the eruption of magnetic flux-tubes rising from the deep interior of the Sun. The strong magnetic field locally reduces convective heat transport to the solar surface. Such flux-tube models have also been invoked to explain starspot properties. However, these models use several simplifications and so far the generation of either sunspots or starspots has not been demonstrated in a self-consistent simulation of stellar magnetic convection. Here we show that direct numerical simulations of a distributed dynamo operating in a density-stratified rotating spherical shell can spontaneously generate cool spots. Convection in the interior of the model produces a large scale magnetic field which interacts with near surface granular convection leading to strong concentrations of magnetic flux and formation of starspots. Prerequisites for the formation of sizeable high-latitude spots in the model are sufficiently strong density stratification and rapid rotation. Our model presents an alternate mechanism for starspot formation by distributed dynamo action. Accepted by A&A

For preprints contact: yadav@mps.mpg.de For preprints via WWW: http://arxiv.org/abs/1407.3187

Photometric Study of HD 155555C in the β Pictoris Association

Sergio Messina^1, Mervyn Millward^2 and David H. Bradstreet^3

1 INAF- Catania Astrophysical Observatory, via S. Sofia, 78 I-95123 Catania, Italy 2 York Creek Observatory, Georgetown, Tasmania 3 Eastern University, St. Davids, PA, USA We are carrying out a series of photometric monitoring to measure the rotation periods of members in the young β Pictoris Association, as part of the RACE-OC project (Rotation and ACtivity Evolution in Open Clusters). In this paper, we present the results for HD 155555C which is believed to be physically associated to the spectroscopic binary V824 Ara (HD155555) and thus constituting a triple system. We collected B, V, and R-band photometric data timeseries and discovered from periodogram analysis the rotation period P = 4.43 d. Combined with stellar radius and projected rotational velocity, we find this star almost equator-on with an inclination i ≃ 90^∘. The rotational properties of HD155555C fit well into the period distribution of other β Pic members, giving further support to the suggested membership to the association and to its physical association to V824 Ara. A comparison with Pre-Main-Sequence isochrones from various models allows us to estimate an age of 20±15 Myr for this triple system. Accepted by New Astronomy (in press) For preprints contact: sergio.messina@oact.inaf.it

For preprints via WWW: http://dx.doi.org/10.1016/j.newast.2014.12.007

A Multi-wavelength Study of the M Dwarf Binary YY Geminorum

C.J. Butler^1, N. Erkan^2, E. Budding^3, J.G. Doyle^1, B. Foing^4, G.E. Bromage^5, B.J. Kellett^6, M. Frueh^7, J. Huovelin^8, A. Brown^9, and J.E. Neff^{10}

1Armagh Observatory, College Hill, Armagh, BT61 9DG, N. Ireland, UK 2Physics Dept., Çanakkale Onsekiz Mart University, Çanakkale, Turkey 3Carter Observatory, School of Chemical and Physical Sciences, Victoria University, Wellington, New Zealand 4ESA, Postbus 299, 2200, AG Nordwijk, The Netherlands 5Jeremiah Horrocks Institute, University of Central Lancashire, Preston, UK 6Space Science and Technology Department, STFC Rutherford Appleton Laboratory, Oxon, UK

7McDonald Observatory, 3640 Dark Sky Drive, Texas, USA 8Division of Geophysics and Astronomy, Department of Physics, University of Helsinki, Finland 9Center for Astrophysics and Space Astronomy, University of Colorado, Boulder, CO, USA 10Department of Physics and Astronomy, College of Charleston, Charleston, SC, USA We review the results of the 1988 multi-wavelength campaign on the late-type eclipsing binary YY Geminorum. Observations include: broad-band optical and near infra-red photometry, simultaneous optical and ultraviolet (IUE) spectroscopy, X-ray (Ginga) and radio (VLA) data. From models fitted to the optical light curves, fundamental physical parameters have been determined together with evidence for transient maculations (spots) located near quadrature longitudes and intermediate latitudes.

Eclipses were observed at optical, ultraviolet and radio wavelengths. Significant drops in 6cm radio emission near the phases of both primary and secondary eclipse indicate relatively compact radio emitting volumes that may lie between the binary components. IUE observations during secondary eclipse are indicative of a uniform chromosphere saturated with MgII plage-type emission and an extended volume of Lyα emission.

Profile fitting of high-dispersion Hα spectra confirms the chromospheric saturation and indicates significant Hα opacity to heights of a few percent of the photospheric radius. There is evidence for an enhanced Hα emission region visible near phase 0.25-0.35 which may be associated with a large spot on the primary and with two small optical flares which were also observed at other wavelengths: one in microwave radiation and the other in X-rays. For both flares, L_X /L_{opt} is consistent with energy release in closed magnetic structures. Accepted by MNRAS

For preprints contact: cjb@arm.ac.uk For preprints via WWW: http://www.arm.ac.uk/preprints/

The Temperature and Chronology of Heavy-element Synthesis in Low-mass Stars

Pieter Neyskens^1, Sophie Van Eck^1, Alain Jorissen^1, Stéphane Goriely^1, Lionel Siess^1 and Bertrand Plez^2

1 Institut d’Astronomie et d’Astrophysique, Université libre de Bruxelles (ULB), CP 226, 1050 Bruxelles, Belgium 2 Laboratoire Univers et Particules de Montpellier, Université Montpellier, CNRS, F-34095 Montpellier, France Roughly half of the heavy elements (atomic mass greater than that of iron) are believed to be synthesized in the late evolutionary stages of stars with masses between 0.8 and 8 solar masses. Deep inside the star, nuclei (mainly iron) capture neutrons and progressively build up (through the slow-neutron-capture process, or s-process) heavier elements that are subsequently brought to the stellar surface by convection. Two neutron sources, activated at distinct temperatures, have been proposed:^{13}C and^{22}Ne, each releasing one neutron per α-particle captured. To explain the measured stellar abundances, stellar evolution models invoking the^{13}C neutron source (which operates at temperatures of about one hundred million kelvin) are favoured. Isotopic ratios in primitive meteorites, however, reflecting nucleosynthesis in the previous generations of stars that contributed material to the Solar System, point to higher temperatures (more than three hundred million kelvin), requiring at least a late activation of^{22}Ne. Here we report a determination of the s-process temperature directly in evolved low-mass giant stars, using zirconium and niobium abundances, independently of stellar evolution models. The derived temperature supports^{13}C as the s-process neutron source. The radioactive pair^{93}Zr–^{93}Nb used to estimate the s-process temperature also provides, together with the pair^{99}Tc–^{99}Ru, chronometric information on the time elapsed since the start of the s-process, which we determine to be one million to three million years.

Published by Nature For preprints contact: svaneck@astro.ulb.ac.be

For preprints via WWW: http://www.nature.com/nature/journal/v517/n7533/full/nature14050.html

Serendipitous Discovery of a Dwarf Nova in the Kepler Field Near the G Dwarf KIC 5438845

Alexander Brown^1, James E. Neff^{2,13}, Thomas R. Ayres^1, Adam Kowalski^{3,4}, Suzanne Hawley^4, Svetlana Berdyugina^5, Graham M. Harper^6, Heidi Korhonen^{7,8}, Nikolai Piskunov^9, Steven Saar^{10}, Lucianne Walkowicz^{11}, and Mark A. Wells^{2,12}

1 Center for Astrophysics and Space Astronomy, University of Colorado, 593 UCB, Boulder, C0 80309-0593, USA 2 Department of Physics & Astronomy, College of Charleston, 66 George Street, Charleston, SC 29424, USA 3 NASA/Goddard Space Flight Center, Greenbelt, MD 20771, USA 4 Department of Astronomy, University of Washington, Seattle, WA 98195-1580, USA 5 Kiepenheuer Institut für Sonnenphysik, University of Freiburg, Freiburg, 79104, Germany 6 School of Physics, Trinity College, Dublin 2, Ireland 7 Finnish Centre for Astronomy with ESO (FINCA), University of Turku, Väisäläntie 20, FI-21500 Piikkiö, Finland 8 Niels Bohr Institute, University of Copenhagen, Copenhagen, DK-2100, Denmark 9 Department of Astronomy and Space Physics, Uppsala University, Uppsala SE751-20, Sweden 10 Harvard Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA 11 Astrophysical Sciences Department, Princeton University, Princeton, NJ 08544-1001, USA 12 Department of Astronomy and Astrophysics, Pennsylvania State University, University Park, PA 16802, USA 13 On detail to the National Science Foundation The Kepler satellite provides a unique window into stellar temporal variability by observing a wide variety of stars with multi-year, near-continuous, high precision, optical photometric time series. While most Kepler targets are faint stars with poorly known physical properties, many unexpected discoveries should result from a long photometric survey of such a large area of sky. During our Kepler Guest Observer programs that monitored late-type stars for starspot and flaring variability, we discovered a previously unknown dwarf nova that lies within a few arcseconds of the mid-G dwarf star KIC 5438845. This dwarf nova underwent nine outbursts over a 4-year time span. The two largest outbursts lasted ∼17-18 days and show strong modulations with a 110.8 minute period and a declining amplitude during the outburst decay phase. These properties are characteristic of an SU UMa-type cataclysmic variable. By analogy with other dwarf nova lightcurves, we associate the 110.8 minute (1.847 hour) period with the superhump period, close to but slightly longer than the orbital period of the binary. No precursor outbursts are seen before the super-outbursts and the overall super-outburst morphology corresponds to Osaki & Meyer “Case B” outbursts, which are initiated when the outer edge of the disk reaches the tidal truncation radius. “Case B” outbursts are rare within the Kepler lightcurves of dwarf novae. The dwarf nova is undergoing relatively slow mass transfer, as evidenced by the long intervals between outbursts, but the mass transfer rate appears to be steady, because the smaller “normal” outbursts show a strong correlation between the integrated outburst energy and the elapsed time since the previous outburst. At super-outburst maximum the system was at V∼18, but in quiescence it is fainter than V∼22, which will make any detailed quiescent follow-up of this system difficult. Accepted by AJ For preprints contact: Alexander.Brown@colorado.edu

Solar Abstracts

A New Method to Estimate Annual Solar Wind Parameters and Contributions of Different Stream Structures to Geomagnetic Activity

Kalevi Mursula^1, Renata Lukianova^{2,3} and Lauri Holappa^1

1 ReSoLVE Centre of Excellence, Department of Physics, FIN-90014 University of Oulu, Finland 2 Geophysical Center of Russian Academy of Science, Moscow, Russia 3 Arctic and Antarctic Research Institute, St. Petersburg, Russia

In the declining phase of the solar cycle, when the new-polarity fields of the solar poles are strengthened by the transport of same-signed magnetic flux, the polar coronal holes expand and form non-axisymmetric extensions toward lower latitudes. These extensions enhance the occurrence of high-speed solar wind streams (HSS) and related corotating interaction regions in the low-latitude heliosphere and cause moderate geomagnetic activity in the near-Earth space. Here, using a novel definition of geomagnetic activity at polar cap latitudes and the longest record of magnetic observations at a polar cap station, we calculate the annually averaged solar wind speeds as proxies for the effective annual occurrence of HSS over the whole Grand Modern Maximum (GMM) from 1920s onwards. We find that a period of high annual speeds (frequent occurrence of HSS) occurs in the declining phase of each solar cycle 16-23. For most cycles the HSS activity clearly maximizes during one year, suggesting that typically only one strong activation leading to a coronal hole extension is responsible for the HSS maximum. We find that the most persistent HSS activity occurred in the declining phase of solar cycle 18. This suggests that cycle 19, which marks the sunspot maximum period of the GMM, was preceded by exceptionally strong polar fields during the previous sunspot minimum. This gives interesting support for the validity of solar dynamo theory during this dramatic period of solar magnetism. Accepted by ApJ

For preprints contact: kalevi.mursula@oulu.fi

For preprints via WWW: http://cc.oulu.fi/ kmursula/publications/

A New Method to Estimate Annual Solar Wind Parameters and Contributions of Different Stream Structures to Geomagnetic Activity

Lauri Holappa^1, Kalevi Mursula^1 and Timo Asikainen^1 1 ReSoLVE Centre of Excellence, Department of Physics, FIN-90014 University of Oulu, Finland In this paper, we study two sets of local geomagnetic indices from 26 stations using the principal component (PC) and the independent component (IC) analysis methods. We demonstrate that the annually averaged indices can be accurately represented as linear combinations of two first components with weights systematically depending on latitude. We show that the annual contributions of coronal mass ejections (CMEs) and high speed streams (HSSs) to geomagnetic activity are highly correlated with the first and second IC. The first and second ICs are also found to be very highly correlated with the strength of the interplanetary magnetic field (IMF) and the solar wind speed, respectively, because solar wind speed is the most important parameter driving geomagnetic activity during HSSs while IMF strength dominates during CMEs. These results help in better understanding the long-term driving of geomagnetic activity and in gaining information about the long-term evolution of solar wind parameters and the different solar wind structures.

Accepted by Journal of Geophysical Research For preprints contact: lauri.holappa@oulu.fi For preprints via WWW: http://cc.oulu.fi/ kmursula/publications/

Solar Surface Rotation: N-S Asymmetry and Recent Speed-up

L. Zhang^{1,2}, K. Mursula^1 and I. Usoskin^3

.. indicates your author number, for example:^1 ReSoLVE Centre of Excellence, Dept. of Physics, P.O. Box 3000, Univ. of Oulu, Oulu 90014 Finland 2 National Astronomical Observatories, CAS, Datun Rd. A20 Chaoyang Distr. Beijing 100012, China 3 Sodankylä Geophysical Observatory, P.O. Box 3000, University of Oulu, Oulu 90014 Finland

Context. The relation between solar surface rotation and sunspot activity still remains open. Sunspot activity has dramatically reduced in solar cycle 24 and several solar activity indices and flux measurements experienced unprecedentedly low levels during the last solar minimum. Aims. We aim to reveal the momentary variation of solar surface rotation, especially during the recent years of reducing solar activity. Methods. We used a dynamic, differentially rotating reference system to determine the best-fit annual values of the differential rotation parameters of active longitudes of solar X-ray flares and sunspots in 1977-2012. Results. The evolution of rotation of solar active longitudes obtained with X-ray flares and with sunspots is very similar. Both hemispheres speed up since the late 1990s, with the southern hemisphere rotating slightly faster than the north. Earlier, in 1980s, rotation in the northern hemisphere was considerably faster, but experienced a major decrease in the early 1990s. On the other hand, little change was found in the southern rotation during these decades. This led to a positive asymmetry in north-south rotation rate in the early part of the time interval studied. Conclusions. The rotation of both hemispheres has been speeding up at roughly the same rate since late 1990s, with the southern hemisphere rotating slightly faster than the north. This period coincides with the start of dramatic weakening of solar activity, as observed in sunspots and several other solar, interplanetary and geomagnetic parameters. Accepted by A&A Letters

For preprints contact: liyun.zhang@oulu.fi For preprints via WWW: http://cc.oulu.fi/ kmursula/publications/

Low-Mass and Substellar Abstracts

On The Structure and Evolution of Planets and Their Host Stars − Effects of Various Heating Mechanisms on The Size of Giant Gas Planets

M. Yıldız^1, Z. Çelik Orhan^1, C. Kayhan^1 and G.E. Turkoglu^2

1 Department of Astronomy and Space Sciences, Science Faculty, Ege University, 35100 Bornova, Izmir, Turkey 2 University of Guelph, Department of Human Health and Nutritional Sciences and Department of Physics, Guelph, Ontario, N1G 2W1, Canada It is already stated in the previous studies that the radius of the giant planets is affected by stellar irradiation. The confirmed relation between radius and incident flux depends on planetary mass intervals. In this study, we show that there is a single relation between radius and irradiated energy per gram per second (l_−), for all mass intervals. There is an extra increase in radius of planets if l_− is higher than 1100 times energy received by the Earth (l_⊕). This is likely due to dissociation of molecules. The tidal interaction as a heating mechanism is also considered and found that its maximum effect on the inflation of planets is about 15 per cent. We also compute age and heavy element abundances from the properties of host stars, given in the TEPCat catalogue (Southworth 2011). The metallicity given in the literature is as [Fe/H]. However, the most abundant element is oxygen, and there is a reverse relation between the observed abundances [Fe/H] and [O/Fe]. Therefore, we first compute [O/H] from [Fe/H] by using observed abundances, and then find heavy element abundance from [O/H]. We also develop a new method for age determination. Using the ages we find, we analyse variation of both radius and mass of the planets with respect to time, and estimate the initial mass of the planets from the relation we derive for the first time. According to our results, the highly irradiated gas giants lose 5 per cent of their mass in every 1 Gyr.

Accepted by MNRAS

For preprints contact: mutlu.yildiz@ege.edu.tr

For preprints via WWW: http://arxiv.org/abs/1410.5679

Upcoming Meeting

Statistics and Exoplanets

2nd Announcement

3 - 5 August 2015

A Focus Meeting within the XXIX IAU General Assembly Honolulu, Hawaii

www.exostats.org

The discovery and characterization of exoplanets requires both superbly accurate instrumentation and sophisticated statistical methods. Weak or rare planetary signals must be extracted from dominant starlight, very large samples and noisy datasets. This meeting will bring together exoplanet and statistical experts to discuss and address key challenges in exoplanet detection (including radial velocity, astrometry, transits, direct imaging and microlensing), detailed planet characterization, and population studies.

The program will consist of invited talks by leading astronomers and statisticians at the forefront of exoplanet detection and characterization, contributed posters and talks, and discussion. A day of hands-on tutorial-style experimentation with key algorithms and software packages will follow the meeting. For more information, see the website www.exostats.org.

Interested scientists can register, submit abstracts, arrange lodging and logistics through the IAU General Assembly website (www.astronomy2015.org). Early registration is open until 1 Dec 2014 though registration continues through the meeting.

We look forward to a productive cross-disciplinary exchange of ideas on the methodology of exoplanetary discovery and science, and hope to see many of you there.

S. Aigrain & E. Feigelson on behalf of the SOC

This meeting is cosponsored by the International Statistical Institute, International Astrostatistics Association, Institute of Mathematical Statistics and the International Astronomical Union

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 bimonthly call for abstracts will be issued. 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.***