
NCAR
1970-1

In formation  Release
January 16, 1970 

For Immediate Release

Solar Telescope Will Observe Sun from Orbit

Boulder, Colorado-- The greatest barrier to observing the sun's
atmosphere clearly is the earth's atmosphere, according to Dr. Gordon
A. Newkirk, Jr., director of the High Altitude Observatory of the Nation
al Center for Atmospheric Research (NCAR).

To bypass this barrier, Newkirk and his colleagues are developing a 
solar telescope designed to photograph the sun from a manned, earth-orbiting 
Apollo satellite. From this observatory in space, beyond the obscuring 
blanket of air, water vapor, and dust that surrounds our planet, the 
High Altitude Observatory scientists expect to make valuable new observa
tions of the solar corona--the thin, luminous outer atmosphere of the 
sun.

The High Altitude Observatory (HAO), like NCAR's other divisions, 
receives its primary support from the National Science Foundation. But 
the new solar telescope--known as the Apollo Telescope Mount (ATM) Corona- 
graph--is being developed with support from the National Aeronautics and 
Space Administration (NASA), under a contract with the NASA Marshall Space 
Flight Center in Huntsville, Alabama. Charles Ross is HAO's project 
manager for the HAO Coronagraph, and Ball Brothers Research Corporation 
of Boulder is building the instrument.

The solar corona is the irregular halo that is visible around the 
sun during a total eclipse, when the moon comes between the sun and the 
earth„ At other times, the flood of light from the face of the sun, about 
a million times as bright as the corona, drowns out the corona so that it 
cannot be seen or photographed with a conventional telescope.

For many years, solar astronomers could observe the corona only 
during total eclipses. But in 1930, a French astronomer named Bernard 
Lyot devised an "eclipse-making" telescope which he called the corona
graph. This instrument uses a round metal disc to block the bright image
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of the sun. A system of lenses and apertures reduces the scattered light 
that gets past the occulting disc. The coronagraph does not provide as 
clear a view of the corona as a natural eclipse, but it gives astronomers 
a way to observe day-to-day changes in the structure and behavior of the 
sun1s atmosphere.

To operate effectively, a ground-based coronagraph must be used 
where the air above is thin, dry, and clear. Water vapor, dust, and even 
the molecules of air scatter the sunlight and reduce the ability of the 
coronagraph to provide a clear image of the corona.

The western hemisphere's first coronagraph station was established 
in 1940, ten years after Lyot proved that his invention would work. The 
site was near the little mining town of Climax, Colorado, in the southern 
Rocky Mountains at an elevation of more than 11,000 feet above sea level.

The Climax observing station, established by the Harvard College 
Observatory, grew into the High Altitude Observatory, which joined NCAR 
in 1961. The original Climax coronagraph has been replaced with a larger 
and more sophisticated instrument, but Climax is still the primary observ
ing station for HAO scientists. Solar observations of the K-corona, the 
part of the corona that comes from light scattered by electrons, are made 
from a temporary station located near the summit of Mauna Loa, an inter
mittently active volcano on the island of Hawaii. These observations are 
made with an electronic coronagraph known as the K-coronameter, or Korona- 
meter.

But even the clear air over the Rockies and the Pacific Ocean is like 
a dirty windowpane between the astronomers and the solar corona. According 
to Dr. Newkirk, the Climax coronagraph can observe the corona out to a 
distance above the solar limb (the edge of the solar disc) of about 0.2 
of the radius of the sun. The Koronameter can trace the structure of the 
corona out to about one solar radius above the limb. But a satellite 
coronagraph should be able to make good observations of the corona out 
to six solar radii.

The design of the ATM Coronagraph was developed over a period of years. 
The basic design was tested in 1964, in a balloon-borne coronagraph which 
was flown to altitudes of about 100,000 feet. The performance of this
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instrument in the near-space environment of the stratosphere proved that 
the design was sound.

Plans were made in 1966 to include a coronagraph as one of several 
instruments to be sent into space on the Apollo Telescope Mount as part 
of NASA's Apollo Applications Program. Present plans call for the first 
ATM flight to take place in 1972. The ATM will be part of a cluster of 
space hardware that will include a Saturn Workshop and an Apollo command 
and service module manned by three astronauts. The workshop, with the 
ATM attached, will be launched first. A day or two later, the Apollo 
spacecraft will follow, and will rendezvous and dock with the workshop.

The crew will then spend about 28 days in orbit, conducting experi
ments which will include solar observations with the coronagraph and other 
instruments on the ATM. The first crew will then return to earth, bring
ing back their photographs. A month or two later, a second crew will man 
the orbital workshop for about 56 days, and after another interval a third 
crew will spend another 56-day period in orbit.

Ball Brothers recently delivered a prototype model of the ATM Corona
graph, identical in every respect to the flight model that will go into 
orbit, to HAO's laboratories in Boulder. This instrument is being subject
ed to photometric tests in a 100-foot vacuum tunnel with a synthetic sun 
at one end. The tests are designed to study the performance of the 
coronagraph under conditions as close as possible to those that exist in 
space.

Another model of the ATM Coronagraph, also built by Ball Brothers, 
will be flown to an altitude of 118,000 feet, suspended beneath a huge, 
helium-filled plastic balloon. The balloon flight will be made this 
spring or summer from the NCAR Scientific Balloon Flight Station in 
Palestine, Texas.

According to Dr. Newkirk and his colleagues Dr. John T. Gosling and 
Dr. Robert M. MacQueen, the ATM Coronagraph--and future unmanned satellite 
coronagraphs now on the drawing board--will be unique and valuable tools 
in the search for answers to many fundamental questions about the sun.
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Some of these questions are:

What is the connection between structures visible in the corona, the 
solar wind--the charged particles and electromagnetic radiation that 
stream out into space from the sun--and variations in the earth's magnetic 
field?

What is the three-dimensional structure of streamers--the structures 
that are visible, spreading out from the sun, during total solar eclipses?

How do magnetic fields at the sun's surface interact with the solar 
wind to mold the structure of the streamers?

Answers to these questions will be of immeasurable value in increasing 
man's understanding of the atmospheres of both the sun and the earth, 
and of the subtle and complex interactions that occur between sun and earth.
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This drawing shows the orbital workshop that will include the High 
Altitude Observatory's ATM Coronagraph, The Apollo Telescope Mount (ATM) 
is the unit at upper right with the windmill-shaped solar panels.
(Credit: NASA)


