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ABSTRACT
The ballooning is for an extension of the groundbased polarimetry of planetary atmospheres and interstellar matter to

wavelengths shorter than 3000 A. Some of the largest available balloons are used to carry telescopes to an altitude of 36 km,
which is above a sufficient fraction of the terrestrial ozone to allow polarimetry with ±0.03% precision at 2850 and 2250 A.
The development of and operations with two gondolas are described, one gondola has two 7.5 cm telescopes and the other
has a 71-cm telescope.

1. Introduction

Anew discipline is being developed with precisepolarimetry over the widest possible range of
wavelengths; the observations are compared with the
Rayleigh-Chandrasekhar theory of multiple molecu
lar scattering and with the Mie theory of light scat
tering by small particles. From such a comparison it
is possible in certain cases to derive the optical thick
ness of a planetary atmosphere and to determine the
sizes and refractive indices of aerosols and interstellar
grains.

Since 1959 we have made polarimetric observa
tions of a variety of objects, ranging from minor
planets to extragalactic nebulae (some results are
shown by Gehrels and Teska 1963). Various tele
scopes were used at Indiana University, the McDon
ald Observatory, the Kitt Peak National Observatory,
and recently the 154-cm telescope in the Santa Cata
lina Mountains near Tucson (Coyne and Gehrels
1967).

The Polariscope programs now consist of bal
loon-borne as well as ground-based photometry and
polarimetry in order to extend the wavelength range
to 2850 and 2250 Angstroms. The possibility of
using balloons above the ozone in the earth's atmo

sphere has been discussed (Gehrels and Teska 1963;
Gehrels 1967). The following sections describe the
equipment and flights in the ballooning.

2. Instrumentation
At the start of this new program of photometry

and polarimetry at 2250 and 2850 Angstroms, prep
arations were needed of new materials for analyzers,
depolarizers, and filters (Pellicori, Johnson, and
King 1966). The required precision in most polar
imetry problems is about ±0.03% polarization
(±0.0006 astronomical magnitudes), which we ob
tain with groundbased telescopes and during the bal
loon flights. Development was needed of special
techniques and equipment such as a suitable mag
netometer compass and a noise-free telemetry sys
tem (Brumbaugh, unpublished), the radio-frequency
link (Frecker 1966), the stable platform (Frecker
1968), and optical testing instruments (Pellicori,
Roland, and Teska 1965). We have adhered to a
rigorous testing schedule, with crane suspension as
high as 200 feet, and with many sessions in environ
mental chambers for individual packages and also
for the completed gondola.

The design, construction, and testing is being
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