Smoke rings from old stars
This week in the old academic city of Cambridge, Massachusetts, U.S.A., astronomers from the Institute of Astronomy and Astrophysics of Academia Sinica (IAA) are presenting new results from the Submillimeter Array (SMA) in a meeting on submmillimeter-wave astronomy jointly sponsored by the Smithsonian Astrophysical Observatory and Academia Sinica (AS).  Among the speakers in the meeting are Associate Research Fellow Dr. Nagayoshi Ohahsi who will talk about the young star AB Auriga, Assistant Research Fellow Satoki Matsushita on the galaxy Arp 220, and assistant research fellow Dinh Van Trung on old evolved stars.  Thirteen other faculty and students from Academia Sinica and universities in Taiwan are also presenting oral and poster papers in the conference.
The SMA is a joint partnership between Academia Sinica of Taiwan and the Smithsonian Institution of the U.S.A.  Since the inauguration of the telescope in 2003, Scientists in Taiwan have been actively making use of this frontier instrument for astronomical observations.  Because of its unique capability in performing imaging studies in the high radio frequencies of 200-700 GHz, SMA has been able to tackle a variety of new astrophysical problems.  The major themes of the scientific programs are cosmology, external galaxies, star formation, the death of stars and solar system studies.  While scientists in the Smithsonian Astrophysical Observatory dominate most of these categories, Taiwanese scientists take a leading role in the area of the studies of old stars.  
On of the highlights of the meeting is the report of the discovery of smoke rings from the old star RS Scl by Dinh Van Trung.  The star R Scl, located in the constellation Sculptor in the southern hemisphere, is near the end of its life.  One of its last acts, as the AS scientists found, is to puff out a perfect smoke ring.  This expanding ring is now one-tenth of a light year from the star itself.  Mapping the ring with radiation from the molecule carbon monoxide, we have determined that the ring is getting larger by 16 km per sec, and it was puffed out 1600 years ago by the star.
Prof. Sun Kwok, distinguished research fellow and director of the Institute of Astronomy and Astrophysics, himself a world expert in the study of old stars, is puzzled by this discovery.  “At this time, we do not have a good physical explanation to this remarkable phenomenon.  We know that old stars often have stellar winds, but the winds are usually smooth and steady, not like a ring.”  The fact that the ring is such a perfect circle is also unusual in astronomy.
The SMA consists of 8 six-meter antennas on the 4200 m summit of Mauna Kea in Hawaii.  Two of the antennas and their receivers were built in Taiwan, the other 6 built by Smithsonian.  The SMA was opened in November 2003 by President Y.T. Lee of Academia Sinica and Secretary Larry Small of the Smithsonian Institution in a ceremony on the mountain.  A documentary on the building of the SMA has been made by the Public TV and will be released for viewing this summer.
Prof. Sun Kwok is available for interviews.  He can be reached at the IAA, 7th floor, Condensed Matter Physics Building, National Taiwan University, or by telephone at 33652200 ext 705.
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Image of the smoke ring from R Scl as observed by the SMA.  This radio picture is made at the high frequency of 230 GHz, corresponding to the radiation emitted by the carbon monoxide molecule. 





The submillimeter Array on the 4200 m summit of Mauna Kea, Hawaii





The two Taiwanese built antennas of SMA.








PAGE  
2

[image: image1][image: image2.jpg]


[image: image3.jpg]


