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ISEE 2
International Sun Earth Explorer 2

Spacecraft Sketch Mission Objective

          

A major project objective of the International Sun-Earth Explorers (ISEE 1,2 & 3) is to
study the interaction of the interplanetary medium with the earth's immediate
environment and to study the magnetosphere bow shock and magnetosheath in
order to derive a better model of the interaction. The ISEE 1 6 2, which will be
launched by the same vehicle, will investigate the structure and response to the solar
activity of the various physical phenomena in the earth's magnetosphere,
magnetopause, bow shock and hydromagnetic tail. The ISEE 3 will measure
characteristics of interplanetary medium in an area that is essentially unperturbed by
the earth's influence, so that the effect of the earth's presence and its environment
can be removed from measurements that represent the effects of the sun.
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Payload Description

The International Sun-Earth Explorers (ISEE 1,2 >; 3) payloads include a total of 32 instruments. While each of the payloads
has a separate scientific significance; maximum benefit will be obtained when all three spacecraft are operating simultaneously.
Hence, the ISEE-1 & 2 will be launched together on the same launch vehicle, placed in an identical eccentric earth-orbit and
separated by a controlled distance to allow for the separation of space and time effects necessary to study the interation of the
solar wind with the magnetosphere. In conjunction, the ISEE 3 will be placed in an elliptical halo orbit about the Libration point
between the earth and the sun and will measure conditions in the interplanetary medium and on the sun. The ISEE 2 spacecraft
is a spin-stabilized cylinder shape which includes an equipment platform and three detachable solar array panels which cover
all of the cylinder wall area except for a band at the bottom where the scientific instrument parts and protrusions were located. A
base cone connects the equipment platform to the adapter with ISEE 1 and an S-band antenna system is mounted on top of the
spacecraft. Nutation damping is performed by a passive attitude control system.
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ELECTRONS & PROTONS NONE UCB K. A. ANDERSON UCB
ENERGETIC ELECTRONS & PROTONS NONE APL D. J. WILLIAMS NOAA
FAST PLASMA NONE LASL G. PASCHMANN MAX PLANCK
HOT PLASMA LEPEDEA UNIV IOWA L. A. FRANK UNIV IOWA
PLASMA WAVE NONE UNIV IOWA D. A. GURNETT UNIV IOWA
SOLAR WIND IONS NONE ITALY A. EGIDI ITALY
TRIAXIAL FLUXGATE MAGNETOMETER NONE UCLA C. T. RUSSELL UCLA
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Instrument Descriptions

The ISEE 2 Electrons and Protons, developed at University of California at Berkeley, consists of a pair of surface barrier
semiconductor detector telescopes (one with a foil and one without a foil) and four fixed energy electric field particle analyzers.
The analyzers are used to measure electrons and protons separately at 2 and 6 thousand electron volts. An identical instrument
is flown on the ISEE 1 spacecraft.
The ISEE 1 >; 2 Energetic Electrons and Protons instruments separate electrons and protons by a magnet, which deflects each
type of particle into one or more solid state detector telescopes where the pulse heights can be analyzed. Solid state detector
systems are flown on both the ISEE 1 and 2 spacecraft to measure detailed energy spectra and angular distributions of protons
in the energy range 20 keV to 2 MeV and electrons in the energy range 20 keV to 1 MeV.
The ISEE 1 & 2 Fast Plasma instruments are designed to determine electron and ion velocity distributions in one-, two- and
three-dimensional form. These determinations are made using identical 9-n degree spherical section electrostatic
twodimensional and three-dimensional analyzers. The ISEE 1 experiment will also include a solar wind ion 150 degree
spherical section analyzer.
The ISEE 2 Hot Plasma (LEPEDEA) is developed by the University of Iowa to obtain electron and positive-ion energy spectra
and angular distributions. The instrument consists of a quadrispherical LEPEDEA, employing seven continuous channel
electron multipliers in each of its two electrostatic analyzers - one analyzer for electrons and one for protons. An identical
instrument is flown on (SEE 1. 1.
The ISEE 2 Plasma Wave is designed and built by the University of Iowa to measure wave phenomena in the magnetosphere
and the solar wind. The instrument uses Triaxial Search Coil Magnetometers and Triaxial Electric Dipoles as magnetic and
electric field sensors. The magnetometers investigate magnetic fields in the frequency range 1 Hz to 10 kHz. The electric field
dipoles inputs are received by a 12-channel spectrum analyzer that responds in the 100 Hz to 200 KHz energy range. Duplicate
instruments flown on the ISEE 1 and 2 spacecraft.
The ISEE 2 Solar Wind Ions instrument is designed to measure the flow directions and energy spectra of the positive ions in the
solar wind. Two modes of operation are provided, one concentrates on high angular resolution and the other on high energy
resolution. The main region of interest for this instrument is outward from and including the magnetopause.
The ISEE 2 Triaxial Fluxgate Magnetometer is designed and built by UCLA to measure static and time varying fields. An
identical instrument is flown on ISEE 1. Three ring core sensors are boom mounted. A flipper is used for calibration. The
electronics unit is on the main body of the spacecraft at the foot of the boom. The magnetometer has two operating ranges in
each vector component. The data are digitized and averaged within the instrument to provide increased resolution and to
provide Nyquist filtering.
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