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NCAR SCIENTISTS HOPE TO VIEW SOLAR CORONA AT 

UNPRECEDENTED DISTANCES

Boulder, Colorado. . .Eight staff members of the High Altitude Observatory 

(HAO) of the National Center for Atmospheric Research (NCAR) here comprise one 

of the scientific groups going to Africa for the June 30th solar eclipse. This 

eclipse will be the longest such opportunity for observing the Sun's atmosphere 

that will occur in this century.

One HAO experiment is designed to complement the highly successful inner 

coronal telescope measurements with a new technique for viewing the Sun's outer 

atmosphere in infrared light as great distances--some 20 times the radius of 

the Sun--out into space.

Since the Sun's outer atmosphere, or corona, is so faint it is usually 

obliterated by scattered sunlight, it can only be studied, observed or photo

graphed when the Sun's bright disc is blocked out. This occurs at a total solar 

eclipse when the Moon temporarily occults the Sun. Since the Moon is beyond 

the Earth's light-scattering atmosphere, the occulation is total. Thus, eclipse 

events provide significantly better viewing than artificial occulation attempts 

by instruments which must operate from the Earth's surface or aboard high-altitude 

aircraft or balloons. These still have the light-scattering atmosphere directly 

between them and the Sun and, hence, are not totally occulated.

One of these coronal cameras designed by Dr. Gordon Newkirk, Jr., Director 

of HAO, records inner coronal brightness and polarization in the red portion of 

the visible spectrum from the solar limb out to a distance of some four-and-one- 

half times the radius of the Sun with a resolution of five seconds of arc--roughly 

analogous to distinguishing the diameter of a half-dollar at a distance of one 

mile. This experiment will be operated by Joseph Rush, Lee Lacey, and Howard 

Hull, all of the HAO staff, and John W. Firor, Director of NCAR.

The second HAO experiment, a coronal camera designed by Carl Lilliequist, 

records the outer coronal brightness and polarization in the near infrared b e 

yond the visible spectrum in the distance range of two-and-one-half to 20 solar
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radii. This camera has a resolution of about one half-minute of arc— less re

solution than the other camera because of the lower resolution of infrared 

films. This experiment will be operated by Lilliequist with technical assistance 

from Lacey and Hull. Both the inner and outer coronal telescopes will be mounted 

on a common observing pad at the Loiyengalani, Kenya site. Both experiments 

are mounted on unique wind-resistant, dual tripod assemblies designed by Lee 

Lacey.

A  unique asset of the Newkirk inner coronal telescope design is a radially 

graded filter which provides a varied density that precisely matches the drastic 

change in brightness from the limb of the Sun at one to four-and-one-half solar 

radii where the Sun's brightness is 10,000 times less. Thus, the filter allows 

one photograph to record a consistent view of the Sun's outer atmosphere or 

corona. This device was first used in 1966 in Bolivia.

The outer coronal telescope accomplishes its unique view of a 20 solar 

diameter field by a combination of a specially designed external occulting disc, 

which casts a shadow to perform a similar light diminshing function to Newkirk's 

radially graded filter, with film and filters sensitive only to the near infrared 

portion of the spectrum. Reduced atmospheric scattering in this part of the 

spectrum reduces the relative sky brightness so that it is possible to dis

tinguish the faint outer portions of the coronal streamers.

The near infrared experiment was first tried in Mexico in 1970 as an u n 

sponsored effort of Lilliequist and Edward Schmahl of the University of Colorado. 

The two scientists trekked to the Mexican site on a 3500-foot-high mountain west 

of Cameron. They used two 35 millimeter camera bodies, two adapted lenses, and 

a common amateur equatorial mount that viewed the eclipsed Sun and the corona 

around it with the help of an external occulting disc between the lenses and the 

Sun. The shadow cast by the external occulting disc in one camera system obscured 

the corona out to about five solar radii--near the outer radial extent of the 

Newkirk inner coronal camera. The other camera system with a smaller occulting 

disc was designed to give considerable overlap with the inner coronal camera.

Both coronal cameras will record the brightness of their respective views of 

the corona and use three polarized filters to document the coronal polarization
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in three directions 60 degrees apart. These photo series will help scientists 

determine the intensity of the corona and the direction of polarization at each 

point by yielding information about the three-dimensional distribution of electron 

densities in the corona. Combined with calculations of the coronal magnetic 

field from magnetograph observations of the Sun's photosphere, this information 

should help solar physicists form a coherent picture of how magnetic fields 

influence large-scale coronal structure. Such information is particularly u se

ful in building mathematical models to describe the electron density of the 

c o r o n a „

The four minutes and fifty-seven seconds of useable eclipse time is so 

short that all sequencing of polaroids and clear photos in several different 

exposure sets will be automatically accomplished by a programmer system operating 

s ervomotors.

The NCAR/HAO scientists will be joining the national U.S. expedition being 

financed by the National Science Foundation (NSF). These observations will be 

made from one of the main NSF sites at Loiyengalani, Kenya. Another group of 

three HAO staff members--Oran R. White, Tom Baur, and Gary Emerson--will be 

journeying some 70 miles north to an isolated spot on the northeastern shore 

of Kenya's Lake Rudolph to be near the edge of the solar shadow. From here, 

they will attempt to observe solar spicules, the tiny gas spikes that protrude 

above the major chromospheric layer of the Sun.

NSF appointed the Field Observing Facility, another NCAR component, to 

serve as U.S. expedition organizer. This included arranging for transportation 

of all participating scientists and their 40-odd-tons of equipment. Support in 

the field in Africa covers the entire range of necessities from food, water, 

and housing to medical and logistics support of 90 U.S. scientists planning 

experiments and observations at the 1973 eclipse. George William Curtis is 

handling this NCAR effort for NSF and Gene Prantner is the field manager for 

the Loiyengalani site.

NCAR is operated under NSF sponsorship by the University Corporation for 

Atmospheric Research (UCAR), a non-profit consortium of 39 universities with 

graduate programs in the atmospheric sciences.
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