

















ASTRONOMY AND ASTROPHYSICS
A01 - ASTRONOMY NR 611

The program in astronomy largely involves radio astronomy, with emphasis on
studies concerning decimeter, centimeter, and millimeter wave emission from celestial
sources. Studies are made on the emission from the sun, for example, to yield the elec-
tron density and other properties of the solar body and its parts, and are correlated with
observations on terrestrial magnetic storms and cosmic-ray phenomena. Similar meas-
urements on emission from the moon are made to garner information on the moon’s
surface. For basic understanding of our galaxy and others, the continuous radio emission
is monitored from visible celestial objects such as stars and nebulae, and from invisible
“radio stars.” Important techniques which are used for mapping our own galaxy, the
Milky Way, include line spectral studies of the emission from interstellar gases such as

-hydrogen. Other activities in this program include the application of radio astronomy to
navigation and to meteorology, and the development of special radio techniques involving
ultrasensitive detectors.

The second phase of this program includes measurements of the spectral intensity
of solar radiation in the optical, in the x-ray, and in the extreme ultraviolet regions, by
the use of spectrographs installed in rockets. The results lead to a better understanding
of the physical processes occurring in the sun,

AQ02 - ATMOSPHERE NR 612

Studies of the upper atmosphere using rockets, balloons, and aircraft include meas-
urements of physical parameters such as pressure, temperature, and wind velocities; the
effect of solar radiations; the atmospheric composition; natural and induced radioactivity;
cosmic rays; and the development of high-altitude photographic techniques. Other
phenomena-such as the earth’s magnetic field at high altitudes, the auroras, and the inci-
dence of meteors—and their effects on the upper atmosphere are observed. Atmospheric
electric phenomena such as the electric field about the earth, the conductivity of the
atmosphere, the air-to-earth current, and the type, size, and charge of atmospheric ions
and condensation nuclei are important parts of this program; all these are observed at
various altitudes and from the earth at widely scattered locations.

Investigations are made of the optical properties of the atmosphere, including the
attenuation of ultraviolet, visible, and infrared radiation under various atmospheric con-
ditions, the infrared radiation gradients of the sky, the brightness of the sky, and the
selective spectral emission of light by the sky.

Besides improving our basic knowledge of the atmosphere, the results obtained apply
directly to many military problems such as those of missile guidance, aerial navigation
and communications, landing of aircraft, the visibility of aircraft at high altitudes, and
the effects of atomic weapons.

















































































