FOR RELEASE:  9:20 a.m. EST January 6, 2004

STELLAR ACTIVITY IN NEARBY SOLAR-TYPE STARS

Astronomers are announcing today the initial results of an extensive survey of stellar activity in nearby solar-type stars.  The report is being presented by Drs. Richard O. Gray of Appalachian State University (Boone, NC), Christopher J. Corbally (Vatican Observatory, Tucson, AZ), Robert F. Garrison (David Dunlap Observatory, Richmond Hill, Ontario), Aileen A. O’Donoghue (St. Lawrence University, Canton, NY) and Mr. Michael McFadden (Appalachian State University) and students to the American Astronomical Society meeting in Atlanta Georgia.  This report is of special interest, as it may shed light on the behavior of the Sun in both the past and the future.

This team of astronomers has been engaged in a NASA/JPL funded three-year project obtaining spectroscopic data for the nearly 3600 sun-like stars within 130 light years of the Sun.  The purposes of this project are 1) to provide new, precise classifications of these stars, 2) to derive the basic physical characteristics of these stars, such as temperatures, evolutionary states and overall elemental abundances and 3) to provide a “snapshot” of the stellar activity of these stars.  

Our own Sun exhibits “stellar activity” in the form of sunspots and chromospheric and coronal heating, sometimes manifested in the form of solar flares and coronal mass ejection events which were much in the news two months ago when the Sun developed a number of giant sunspot groups.  While we cannot count “starspots” on other sun-like stars, we can measure stellar activity in these stars by measuring the strength of the emission in the cores of two very strong absorption lines in the spectra of these stars – the Ca II K & H lines.  In the Sun this emission is directly correlated with the sunspot cycle, and is especially strong during sunspot maximum.

To date, we are more than halfway to our goal of measuring the stellar activity in our 3600-star sample, and a number of interesting results are becoming clear.  Figure 1 shows the stellar activity index plotted against the stellar temperature for the first 1348 stars.  This figure allows us to sort stars into the activity classes “Very Active” , “Active”, “Inactive” and “Very Inactive”.  The position of the Sun is indicated by the grey arrow showing its oscillation within the “Inactive” category during the course of its sunspot cycle.  The Sun was not always in this position in this diagram.  Shortly after its birth, 4.5 billion years ago, the Sun would have been classified as a Very Active star and appeared near the top of the graph.  Over the course of  billions of years, as the rotation of the Sun slowed, the Sun would have slowly migrated downward in the diagram.  Other stars should follow a similar path during their lifetimes.   Stars may also be found in the Active and Very Active categories if they are members of close interacting binary systems.

This diagram has enabled us to discover a number of previously unknown Very Active stars in the solar neighborhood, but has also indicated the existence of a population of stars that have very low levels of activity.  Figure 2 shows the data in Figure 1 in histogram form, with the stellar activity measure along the horizontal axis.  The highest peak represents inactive stars similar to the Sun, whereas the lower peak represents a population of active stars in our solar neighborhood.  What is of interest, however, is an excess of very low activity stars, indicated in this figure.  These stars may be undergoing episodes in which nearly all stellar activity has ceased, much like what happened to the Sun between the years 1645 and 1715 when sunspots almost completely disappeared from the Sun.  This period, called the “Maunder Minimum”, coincided with the coldest part of the “Little Ice Age” when average temperatures were 1 – 2 o C cooler than normal.  

These findings are significant because they may lead to a better understanding of the nature of stellar activity in sun-like stars, and help us to understand past activity and to predict future behavior of the Sun.
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CONTACT INFORMATION:

The lead author, Dr. Richard Gray, as well as Drs. Corbally and Garrison will be attending the AAS meeting.  After the meeting, Dr. Richard Gray may be contacted at (828) 262-2430, or via email grayro@appstate.edu.  These results will be presented in 

Poster 43.03 during Tuesday, Jan 6.

EDITORS:  The figures accompanying this press release may be accessed from the website http://stellar.phys.appstate.edu after expiry of the embargo period.  
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Figure 1:  The chromospheric activity of more than half of the sun-like stars within 130 ly shows most to have activity levels similar to that of the Sun.  The Sun’s activity over its 11-year cycle is indicated by the grey arrow.  This diagram also shows a significant population of sun-like stars with activity levels more active than the Sun (the “Active” category) and a few “Very Active” stars that are either very young or in interacting binary systems.  This study has led to the discovery of a number of such “Very Active” stars in the solar-neighborhood.  Some of the stars in the “Very Inactive” category may be undergoing a “Maunder Minimum” phase similar to the Sun during the period 1645 – 1715 when sunspots were almost completely absent from the Sun.
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Figure 2:   This plot of the number of sun-like stars at each level of chromospheric activity shows a small population of Very Active stars, a significant population of Active stars, a large population of Inactive (solar-level) stars, and an excess of “Very Inactive” stars.  Some of these “Very Inactive” stars may be going through a “Maunder Minimum” phase like the Sun did between the years 1645 and 1715.

