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HAO Instrum ent Gives New Picture o f Sun's M agnetic F ie ld

NCAR's High Altitude Observatory collected quantitative information on the sun's magnetic field 
with the highest resolution yet achieved, during the Advanced Stokes Polarimeter's initial 
observing runs in March and June at Sunspot, New Mexico. With the ASP performing as well or 
better than anticipated, HAO researchers have already obtained new scientific results on the 
structure of the magnetic field in and around sunspots, according to principal investigator 
Bruce Lites.

Prior instruments for measuring vector magnetic fields delivered either high-resolution 
qualitative images or quantitative information with much lower angular resolution. The ASP is 
the first instrument to obtain high-resolution quantitative information on the strength and 
direction of the magnetic field— information limited primarily by our ability to resolve solar 
features when observed through the earth's atmosphere. The ASP's high-speed cameras, which 
gather 60 images per second, reduce the effects of the earth's atmosphere, allowing the 
instrument to accomplish its design goal of measuring the full vector magnetic field at several 
heights in the solar atmosphere with high angular resolution.

During its trial run in March, the ASP observed a small sunspot near the center of the solar 
disk. The observation's high angular resolution was demonstrated by resolving the fine 
structure of the sunspot and the granular convective pattern of the quiet sun outside the sunspot. 
The measurements showed the strength of the inferred magnetic field and its inclination from 
the line of sight. Measured field strengths reached about 3000 Gauss.

In this image, scientists found the penumbra (the partly darkened fringe around the sunspot) 
threaded by "spines" of higher field strength and greater vertical alignment than the rather 
shallowly inclined background penumbral field. In contrast, the magnetic field outside of the 
sunspot showed a primarily vertical orientation, caused by the buoyancy of magnetic regions in 
the highly stratified solar atmosphere. Solar physicists must now try to understand why 
convection in the strong magnetic fields of sunspot penumbrae produce equilibrium structures 
characterized by these spines.

A joint project between HAO and the National Solar Observatory (NSO), the new instrument will 
be opened to community use in 1993, once operations become more routine. Located at NSO's 
vacuum tower telescope in Sunspot, the ASP is integrated into the NSO adaptive optics system so 
that it may benefit immediately from improvements in the system's image quality.
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