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NASA TECHNICAL MEMORANDUM

DYNAMICS EXPLORER 1, RETARDING ION MASS SPECTROMETER
SUMMARY SPECTROGRAMS

82/110 T 82/229 SPIN-TIME SPECTROGRAMS
FOR H*, HE+, O, N+, Ottt M/Z=2, AND MOLECULAR IONS

[. INTRODUCTION TO THE DE MISSION AND
THE RIMS INSTRUMENT

The intraoductory material is taken, in part,
Jrom the following sources:

Chappell, €. R., §. A_Fields, C. R, Baugher, J. H. Hoflman, W_ B,

anson, W. W Wrght, H. I, Hammack. G. R Carignan. and A F.

Nagfv, The Retar |nf lon Mass Spectrometer on Dynamics
Explorer-A, Space Sci. Instrum., 5, 477, 1981,

Fields. S. A, C. R Baugher, C R Char I, D 1. Reasoner, H. D
Hammack, W. W, Weeght, and J. H. Hoffman, Instrument manual
for the retarding ion mass spectrumeter on Dynamucs Explorer-d,
NASA Technical Memorundam, NASA TAM-BI384, 1UR2

Hoffrman, R A, C. D Hogan, and R. C Machl, Dynamics Explorer
spacecraflt and ground operations systenis, Spuce Sor fnsirum 5,
149367, 1981,

Hoffman, R.A., The magnetosphere, ionnsphere, and atmasphere as a
.H\tcm‘ Dynamics Explorer 5 years later. Kev Geophye. 26, 209,
U¥R

Olwn. R ¢, R H Comfort, M O. Chandler, T. E Moore, 1. H
Waite, Jr. D. L. Reasoner, and A P. Buddle, DE 1 RIMS
operational eharactenstics, NASA Technical Memorandum, NASA

1-86527, 1985,

A. DESCRIPTION OF SPACECRAFT

On August 3, 1981, a Delta rocket launched from
Vandenberg Air Force Base successfully placed the two
Dynamics Explorer (DE) spacecraft into coplanar polar
orbits. The purpose of the mission was to acquire data
eelevant to processes coupling the magnetosphere,
ionesphere, and upper atmosphere. The two spaceeraft
were manufactured by the Government System Division
of RCA, and the instruments were provided by various
principal investigators. A complete description of the
mission, spacecraft, instruments, and ground data
systems appears in o an issue of Space Science
Instruments (Volume §, pp. 345-573, 1981), edited by R.
A. Hoffman. The high-altitude satellite, DE 1, carried
an auroral imager and detectors designed primarily for
field and particle measurements.  The low-altitude
satellite carried more acronomic-type instruments, The
orbits of the two satellites rematned very nearly coplanar
during their joint lifetimes, providing the unigue
oppurtunity to acquire data al 1wo altitudes along
common magnetic flux wbes. DE 2, operating at
jonospheric altitudes, re-entered the atmosphere in
February 1983, DE 1 ceased data collection operations
in March 1991,

Both spacecraft were power limited and considerable
effort was expended in selecting portions of orbits for
maximum science return. DE T had a duty cycle of
nearly 905 during the carly portion of the mission, but
in general varied between 16-550 . DE 2 had a duty
cycle between 16 and 36%.  Times of magnetic
conjunction between the spacecraft, or between one
spacecraft and a collsborating ground observatory, were

given high priority. Also, data acquisition during
passages through geophysical regions like the dzyside
cusp and plasmapause was emphasized,

B. ORHIT INFORMATION

The DE 1 satellite, carrying the RIMS experiment, was
Jlaunched into an elliptical polar orbit on August 3, 1981,
The ~7.5 hour orbit has perigee of 675 km ahtitude and
apogee of 24,875 km alitude.  The orbit plane drifts
westward at a rate of ~1 hour MLT every 15.4 days (24
hours in 12 manths); the orbit line of apsides drifts about
0.328° peographic latitude each day (moving from one
pole 1o the other in 18 months). Thus, the orbit which
started in the dawn-dusk plane with apogee over the
north pole precessed to noon-midnight, with apogee over
the midnight equator by the spring of 1982. The apogce
continued to sweep around in latitude. bringing its
pasition over the south pole during the summer of 1983,
the noon sector equator during the spring of 1984, and
returaed to appreximately its original position during the
winter of 1984,

Note that white the DE 1 orbit provides coverage for
most all loca! times ard latitudes out to the apogee at
4.65 R, the 3 to | ratio between the drift of the line of
apsides and the westward drift of the orbital plane
results in uneven coverage in local time for a given
altitude. In particular. in the 12-18 hour magnetic local
time sector, the higher altitudes in the avroral latitude
region were not fully sampled.

The spacecraft spins in a reverse cartwheel mode. at 10
rpm with its spin axis perpendicular to the orbit planc.
The spacecraft orbital-plane is roughly coincident with
the magnetic field meridian plane <o that the radral head
(mounted perpendicular to the spin axis) responds to ion
fluxes for nearly the full range of magnetic pitch angles
(-1807 to +1807).

C. DESCRIFTION OF THE INSTRUMENT

The Retarding lon Muss Spectrometer (RIMS)
experiment onboard the DE 1 satellite was designed to
perform energy and mass-per-charge analysis on low-
enerpy ions (<50 eV) with mass/charge ranging from |
1o 40 amu/Z. The instrument is fully described by
Chappell et al. (The Retarding Ton Mass Spectrometer
on Dynamics Explorer-A. Space Sci. Instrum., 4, 477,
1981), RIMS has sipnificantly improved capahilities
over previous retarding potential analyzer instruments
(RPA) by providing ton mass/charge separation so that
RPA and spin curves are ohtained separately for each
programmed species.  These enhanced instrument






