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NCAR High Altitude Observatory Group will Observe Eclipse

Boulder, Colo.---A twelve-man scientific team from the High Altitude

Observatory (HAO) of the National Center for Atmospheric Research (NCAR) in 

Boulder is making preparations to go to South America to observe the total 

eclipse of the sun which will occur on November 12.

The eclipse will begin at dawn over the Galapagos Islands and will end 

at dusk over South Africa. Its track will pass across South America and 

the South Atlantic Ocean.
/

A great many research institutions, including the University of Colo

rado, the ESSA Institutes for Environmental Research, the Sacramento Peak 

Observatory, the AEC's Los Alamos Scientific Laboratory, and the Johns Hopkins 

University, are also making plans to observe the eclipse.

The HAO team will conduct two ground-based experiments from observing 

sites in Bolivia and Peru. They will also make airborne observations from 

a Convair 990 jet aircraft operated by the National Aeronautics and Space 

Administration (NASA).

The Bolivian expedition, headed by Gordon A. Newkirk, Jr., will include 

D. Keith Watson, William A. Hatt, David Hultquist, Howard K. Hull, J. McKim 

Malville, Leon B. Lacey, and Edward Schmahl.

They will station themselves at Pulacayo, a small mining town on the 

Altiplano, or high desert, at 12,500 feet above sea level. The actual ob

serving site will be on the desert east of the town. The Bolivian Air 

Force will assist the HAO scientists in getting themselves and their equip

ment to the remote mountain site. A team from Johns Hopkins also plans to 

make observations from a site near Pulacayo.
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The HAO group at Pulacayo will photograph the eclipse with a tele

scope designed by Gordon Newkirk and Leon Lacey and built in the HAO 

shops in Boulder. This instrument will take a series of white-light photo

graphs of the solar corona for general calibration purposes and studies of 

coronal structure.

These observations will require operations of the instrument which 

must be made quickly and accurately, as the eclipse will last for less than 

two minutes. Because of the difficulty a human operator experiences in 

performing these operations with sufficient speed and accuracy under the 

stress of an eclipse situation, HAO scientists have built a programmer 

which controls the sequence of operations automatically during totality.

Also at the Pulacayo site, J. McKim Malville will supervise photo

electric observations of the intensity and polarization of light from 

emission lines in the sun's atmosphere.

The airborne observing group will consist of John W. Firor, director 

of HAO, John A. Eddy, and Robert H. Lee. They will conduct one of twelve 

experiments aboard the NASA Convair.

The airborne HAO instrument will photograph the solar corona in the 

light of a single emission line or wavelength. This instrument will also 

be controlled by an automatic programmer, and the telescope will be held 

steady on the sun by a gyroscopically controlled mechanism.

During the few minutes of totality, Lee will monitor the operation 

of the HAO instrument, and Eddy will check the pointing of the telescope. 

Firor will assist Richard Dunn of the Sacramento Peak Observatory on 

another experiment.

Although the airborne instrument requires elaborate equipment to hold 

the telescope steady, the HAO group in the NASA aircraft will have two dis

tinct advantages over ground-based observers.

First, flying at an altitude of 40,000 feet, the Convair should be 

above any bad weather which may block ground observations. Unless there

- more



NCAR-HAO/Eelipse
Sheet 3

October 28,

are high cirrus clouds present, the airborne observers should have a clear 

view of the eclipse.

The second advantage is the longer observing time available to the 

airborne group. The eclipse shadow, in which the sun is completely covered 

by the moon, will move east across the face of the earth at about 1,000 

miles per hour. The NASA Convair will take off from Porto Alegre, Brazil, 

and will fly east over the Atlantic at about 500 miles per hour. This will 

double the time available for photographing the eclipse in its totality.

A group of Los Alamos scientists, using an AEC aircraft, plan to use 

this same technique to increase their observing time and their chances for 

good visibility.

The third set of HAO observations will be made by Dallas Tanton, 

working with a Peruvian research group near the city of Lima. They will 

make magnetometer observations of changes in the earth's magnetic field 

produced by the eclipse.

Past HAO Eclipse Expeditions

This will be the seventh eclipse expedition in 15 years for HAO sci

entists. Four previous expeditions have added significantly to the sum 

total of scientific knowledge of the sun. Two other expeditions were u n 

able to observe the eclipses because of clouds.

The 1952 eclipse expedition, to Khartoum, Sudan, supplied observations 

which resulted in a new model of the solar chromosphere, developed by R. 

Grant Athay of HAO and Richard N. Thomas of the National Bureau of Standards

An extensive series of spectrograms taken during the 1962 expedition

to Lae, New Guinea, was analyzed to produced data recorded on punched cards
I

for use in future research studies.

In 1963, University of Colorado graduate students under the direction 

of HAO scientists Firor and Newkirk manned nine stations from Alaska to 

Maine to study rapid motions in the sun's atmosphere.
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Four days after photographs were made of the 1964 eclipse by scien

tists aboard the NASA aircraft, a series of coronagraph photographs was 

made with a balloon-borne HAO instrument from an altitude of nearly 100,000 

feet. The balloon observations were repeated a month later, and the three 

sets of observations were compared to study changes in the density and 

structure of the corona.

Why Observe the Eclipse?

Observing a total eclipse such as the one which will occur in Novem

ber is important to scientists because it represents the best opportunity 

to see and photograph the solar corona, the thin gaseous atmosphere which 

surrounds the sun.

Many events which occur in the solar corona exert powerful influences 

on the earth, causing such effects as disturbances in radio communications, 

auroras, fluctuations in the earth's magnetic field, and possible effects 

on our weather.

The solar corona can be seen with the naked eye only during a total 

eclipse, when the moon covers the face of the sun. At other times the 

flood of light from the sun's disk, scattered in the earth's atmosphere, 

drowns the comparatively faint luminosity of the corona.

Solar astronomers use a special telescope known as a coronagraph to 

overcome this effect by creating an artificial eclipse with a system of 

lenses and apertures. But as long as the coronagraph is operated within 

the earth's atmosphere, it produces an image that is obscured and dis

torted to some extent by the atmospheric scattering of the sun's rays.

Thus a total solar eclipse, when the atmosphere above the observer 

is dark, still represents the best possible opportunity to observe the 

corona. And this is why scientists from all over the world will converge 

on South America and the South Atlantic Ocean on November 12.
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