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NASA TECHNICAL MEMORANDUM

DYNAMICS EXPLORER 1, RETARDING ION MASS SPECTROMETER
SUMMARY SPECTROGRAMS

81/280 TO 81/365 SPIN-TIME SPECTROGRAMS
FOR Ht, HE*, Ot, N+, O+t, M/Z=2, AND MOLECULAR IONS

I. INTRODUCTION TO THE DE MISSION AND
THE RIMS INSTRUMENT

The introductory material is taken, in part,
from the following sources:

Chappell, C. R., S. A. Fields, C. R. Baugher, J. H. Hoffman, W. B.

anson, W. W, Wnﬁhl. H. D. Hammack, G. R. Carignan, and A F.

Nag?/. The Retar m; Ton Mass Spectrometer on Dynamics
Explorer-A, Space Sci. Instrum., 5, 477, 1981.

Fields, S. A., C. R. Baugher, C. R, Chaﬁpell. D. L. Reasoner, H. D.
Hammack, W. W, Wright, and J. H. Hoffman, Instrument manual
for the retarding ion mass spectrometer on Dynamics Explorer-1,
NASA Technical Memorandum, NASA TM-82484, 1982.

Hoffman, R. A,, C. D. Hogan, and R. C. Machl, Dynamics Explorer
gggcg%%aft] gg? ground operations systems, Space Sci. Instrum., 5,

Hoffman, R.A., The magnetosphere, ionosphere, and atmosphere as a
%sstg,m: Dynamics Explorer 5 years later, Rev. Geophys., 26, 209,

Olsen, R. C., R. H. Comfort, M. O, Chandler, T. E. Moore, J, H.
Waite, Jr., D. L. Reasoner, and A. P. Biddle, DE 1 RIMS
o r%%g%l ig%rsacteristics, NASA Technical Memorandum, NASA

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
relevant to processes coupling the magnetosphere,
ionosphere, and upper atmosphere. The two spacecraft
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 an issue of Space Science
Instruments (Volume 5, 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 aecronomic-type instruments. The
orbits of the two satellites remained very nearly coplanar
during their joint lifetimes, providing the unique
opportunity to acquire data at two altitudes along
common magnetic flux tubes. DE 2, operating at
ionospheric 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 1 had a duty cycle of
nearly 90% during the early portion of the mission, but
in general varied between 16-55%. DE 2 had a duty
cycle between 16 and 36%. Times of magnetic
conjunction between the spacecraft, or between one
spacecraft and a collaborating ground observatory, were

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

B. ORBIT INFORMATION

The DE 1 satellite, carrying the RIMS experiment, was
launched into an elliptical polar orbit on August 3, 1981.
The ~7.5 hour orbit has perigee of 675 km altitude and
apogee of 24,875 km altitude. The orbit plane drifts
westward at a rate of ~1 hour MLT every 15.4 days (24
hours in 12 months); the orbit line of apsides drifts about
0.328° geographic latitude each day (moving from one
pole to 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 apogee
continued to sweep around in latitude, bringing its
position over the south pole during the summer of 1983,
the noon sector equator during the spring of 1984, and
returned to approximately its original position during the
winter of 1984.

Note that while the DE 1 orbit provides coverage for
most all local times and latitudes out to the apogee at
4.65 RE, the 3 to 1 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 auroral 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 plane.
The spacecraft orbital-plane is roughly coincident with
the magnetic field meridian plane so that the radial head
(mounted perpendicular to the spin axis) responds to ion
fluxes for nearly the full range of magnetic pitch angles
(-180° to +180°).

C. DESCRIPTION OF THE INSTRUMENT

The Retarding lon Mass Spectrometer (RIMS)
experiment onboard the DE 1 satellite was designed to
perform energy and mass-per-charge analysis on low-
energy ions (<50 eV) with mass/charge ranging from 1
to 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, 471,
1981). RIMS has significantly improved capabilities
over previous retarding potential analyzer instruments
(RPA) by providing ion mass/charge separation so that
RPA and spin curves are obtained separately for each
programmed species. These enhanced instrument



capabilities, combined with the DE 1 orbit, produced a
unique opportunity to investigate the variable dynamics
and composition of the low-energy ion population in the
near-Earth space environment.

DE 1 RIMS consists of four instrument assemblies
interconnected to form one experiment. Three of the
assemblies are sensor heads and one is the central
electronics assembly. The three heads are labeled
according to the mounting axis on the DE 1 spacecraft:
Radial, +Z, and -Z. The radial sensor views
perpendicular to the spacecraft spin axis, while the +Z
sensors on the ends of the spacecraft view parallel and
anti-parallel to the spin axis. The central electronics
assembly (CEA) provides the spacecraft interface, all
data processing, command decoding, and complete
timing control of the entire RIMS experiment.

Each scnsor head consists of an RPA followed by a
magnetic mass analyzer with two separate exit slits
corresponding to two mass/charge ranges in the ratio
1:4. The total mass/charge range covered is 1 to 40
amu/Z. Surrounding and attached to the entrance of the
sensor head is a 20-cm circular aperture plate. The plate
is connected to a relay which can, on command, connect
1o cither spacecraft chassis ground or to the aperture
potential power supply output. The aperture potential
power supply can be set by spacecraft minor mode A
command to 0, -2, -4, or -8 V to partially compensate
for a non-zero positive spacecraft potential.

The retarding grid of the RPA is connected to the
retarding potential power supply through a shielded
conductor. The retarding potential may be set to any
one of 1024 linearly spaced steps from 0 to +51.125 V
with a resolution of 0.05 V. The RPA collector plate is
connected through a co-axial cable to a 5-decade
logarithmic amplifier. The reference voltage for the
front end of the log amp is the output of the aperture
potential power supply. The output of the log amp is
converted, by command from the CEA, to a 10-bit
digital word using an analog/digital (A/D) converter.
The digital word is held in a holding register until the
CEA is rcady to read and process the data.

Those ions passing into the lon Mass Spectrometer
(IMS) are sorted according to their mass to charge ratio.
The proper combination of ion accelerating voltage,
applicd magnetic field strength, and ion beam gyro
radius in the applied magnetic field determines the
mass/charge of the ion focused on each collector slit.
Varying the ion accelerating voltage varies the ion
mass/charge detected. Ions of mass/charge 1 to 8 amu/Z
and 4 1o 32 amu/Z can be focused on the low and high
mass slits, respectively. Ions exiting the collector slits
are counted by channel electron multiplier (CEM)
detectors. The ion mass/charge range is also
programmable by a minor mode command. Any 32 of
4096 voltage stcps may be selected. All 32 steps may be
the same, in which case the mass/charge analyzer will be
focked onto a given pair of mass/charge peaks having
the ratio 1:4. The two-channel IMS uses CEMs as
detectors.  The two CEMs in each sensor head are
powcered by a single multiplier high-voltage power
supply which can be set, by spacecraft minor mode A
command, 1o any one of four voltages, -1200, -2100,

-2400, and -2800 V. The IMS accelerating voltage
comes from a swept high voltage power supply that can
be addressed to any one of 4096 linearly spaced steps
between 0 and -2250 V.

The output of each detector is connected to a charge
sensitive pulse amplifier whose output is sent to a level
detector. The discrimination level is set by spacecraft
minor mode A command. Pulses from the discriminator
are coupled to an 18-stage binary counter. Four bits of
the counter are located in each head, and the other 14
bits of each accumulator are located in the CEA. The
CEA contains the circuitry for compressing each
accumulator output into a 10-bit base 2-floating point
number (6-bit mantissa and 4-bit exponent) for output
into the telemetry buffer.

The DE spacecraft utilizes a pulse code modulation data
system with 128, 8-bit words at a main frame rate of 16
frames per second. Note that the RIMS instrument is
assigned 26 of these 8-bit telemetry words. One 8-bit
word is reserved for status information, five groups of §
8-bit telemetry words each are used for measurements —
where each group is considered a telemetry channel by
the processor. With this convention, each telemetry
channel can contain 4 each 10-bit instrument words.
Each data sample represents a period of 1/4 minor frame
(1/64th of a second, or 15.625 msec.) Each RIMS
sensor head has three data outputs, the RPA and high
and low mass IMS channels, and therefore outputs 9
measurements each 1/4 frame for a total of 36, 10-bit
instrument words per telemetry minor frame. Since the
40-bit telemetry channel can contain only 4, 10-bit
instrument words, only 20 of the 36 instrument words
may be loaded into the telemetry channels each
telemetry frame (4 instrument words X 5 telemetry
channels). The telemetry channel assignments, number
of words assigned to each, and their content are as
follows:

Housekeeping and status

Radial IMS low-mass channel accumulation
Radial IMS high-mass channel accumulation
Alternates each 1/4 frame between +Z IMS low
& high-mass accumulation

Alternates each 1/4 frame between -Z IMS low
& high-mass accumulation

Alternates each 1/4 frame between radial, +Z,
and -Z RPA (clectrometer) accumulation
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The instrument cycle is 32 data samples from each data
source. The RIMS completes one instrument cycle each
0.5 sec. Each data sample represents a period of 15.625
msec. This interval consists of a measurement interval
and a data processing interval. During the measurement
interval, the IMS accumulators are active for a period of
12 msec. The 3.625 msec data processing interval is
used to process the data accumulated during the
measurement interval and to establish the mass/charge
voltage and retarding voltage for the next integration
period.

The RIMS instrument continued to return usable data
until the end of the DE mission in March 1991. The
radial head RPA failed on 81/329 19:50:18. It worked
again between 82/045 23:30 and 82-046 06:15 before
failing again. Sometime before 82/046 the -Z head



aperture bias mechanism failed. At launch the -Z head
was found to be biased -2 V with respect to the other
two heads. The anomaly disappeared on day 73 or 74 of
1982. The Z heads show spin variation primarily at low
altitudes in cold, dense plasmas at high spacecraft
velocities. For a more detailed and complete account of
RIMS performance characteristics, see Olsen et al., DE-
1 RIMS Operational Characteristics, NASA TM-86527,
1985.

The RIMS instrument data was provided by GSFC to
ES53/MSFC on 1600 BPI magnetic tapes. The RIMS
data was extracted and combined with orbit/attitude and
magnetic field data to produce mission analysis files
(MAF) and summary spectrograms. There is usually one
MAF file per pass (RIMS instrument on/off time). Each
MAF file data record consists of 8 seconds of RIMS data
(512 samples per channel, each sample 1/64 sec
measurement), in time order. One MAF record is 5624
bytes in size. The first 100 locations (16-bit words) of
this record contain timing, orbit/attitude, B-field, and
instrument mode information. Since the instrument
mode takes some logic to decode, subroutines are
available that perform the decoding of the instrument
flags, determination of RPA/IMS settings for any sample
through the 512, and decommutation of the D and E
channels (Z-head data).

Data quality is, in general, excellent. Data are not
always recorded at altitudes down to the DE 1 perigee of
675 km. At the lower altitudes, the plasma density can
be quite high and the RIMS instrument is generally shut
off to protect the particle detecting CEMs from
excessive counting rates. However, on occasion,
saturation of the detecting CEMs may be seen in the
radial head data during low altitude-high density passes.

Detection of very low-energy ions is made difficult by
the presence of floating spacecraft potentials. Analysis
of RIMS data by Olsen [1989] established a density-
potential relationship, such that the satellite accumulates
positive charge on entering density regions below 1000
cm3, rising slowly to about +1 V at 100 cm?, and about
+5 V at 10 cm3. By preventing measurement of the
coldest plasma components, this potential can mask out
an isotropic background plasma or, when the potential is
sufficiently high, can give the appearance that no cold
plasma exists in a region. This effect is known to be a
concern in the plasmapause and trough region, where
densities are of the order 7 to 70 cm-3 and the spacecraft
may reach potentials of +2 to +5 V [Olsen, 1989]. At
altitudes above the ionosphere in the polar regions,
densities again can be sufficiently low that observation
of ions of classical polar wind speed is possible only
during negative aperture bias instrument modes [Nagai
et al., 1984].

The DE 1/RIMS team has attempted to compensate for
the spacecraft charging by the addition of a voltage bias
plate at the entrance aperture of the instrument. The
diameter of the external aperture plane is 20 cm, which
may be compared to the spacecraft dimension of one
meter in height and 1/4 meter in diameter. The
instrument retarding voltages are referenced to this
aperture plane, so that to the RIMS detector the effect of
the bias is similar to a change in spacecraft potential,

though sheath effects can complicate the interpretation
of the resulting data.
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II. DESCRIPTION OF THE RIMS SUMMARY
SPECTROGRAMS

The summary spectrograms included in this volume
consist of seven spin-angle versus time panels; one panel
for each of the seven mass/charge settings, HY, He*,
Ot, N+, M/zZ=2, Ot*, and molecular ions. Noted at the
top of each spectrogram is the date and time interval
covered by the spectrogram, the instrument head, and
indications of the RPA and aperture bias sort used. In
this set, data were included regardless of RPA or
aperture bias setting. Orbit parameters — geocentric
altitude, Mcllwain L-shell, magnetic local time,
magnetic latitude, and invariant latitude — are given at
40-min intervals at the bottom of the page.

The panels are labeled with mass designations (i.e.,
L/H? for low mass channel, ionized hydrogen). Please
note, however, that the data plotted represent the
response of that RIMS channel to a specific range of
mass/charge settings.

The satellite ram direction is defined to be along the
center of each panel, meaning the point at which the
radial detector was viewing into the direction of motion
of the spacecraft. The maximum (180°) and minimum
(0°) magnetic pitch angles are indicated by the black
dashed and dotted lines (nearly horizontal, for the most
part), respectively, corresponding to closest aperture
approach to the parallel and anti-parallel directions of
the Earth's magnetic field.

The data arrays used to construct each panel consist of
120 time divisions and 32 spin angle divisions. Since
each spectrogram covers an 8-hour period, including a

single 7.5-hour spacecraft orbital period, each angle/time
bin represents a data average over 11.25° in spin angle
and 4 minutes of accumulation time. That is, the counts-
per-accumulation periods (12 milliseconds), for all RPA
and aperture bias settings, are averaged over the 4-min
time resolution period for each 11.25° spin angle bin.

The counts-per-sample for a given spin angle-time bin is
coded by vertical lines; one solid vertical line
representing low counts (0 to 1 count/sample) and many
closely-spaced vertical lines (approaching solid black)
representing higher count rates (>5000 counts/sample).
A dotted vertical line represents an angle/time bin for
which sampling occurred, but no counts were registered.
No vertical lines at all indicates that sampling for that
ion was not performed. The squares arranged vertically
to the left of the spin angle-time panels show this scale.

The counts-per-sample is proportional to the integral
directional ion flux for the energy range 0 to 50 eV with
approximate conversion ratios of counts to integral flux
of 3.1x10* (particles/cmZs-ster)/(counts/sample) for HY,
1.9x104 (particles/cm?2.s-ster)/(counts/sample) for He*,
and 4.4x10* (particles/cm?.s-ster)/(counts/sample) for
O*. These factors, which reflect the mass-dependent
angular response, are based on pre-flight and in-flight
calibration; the ratios are time-dependent due to on-orbit
CEM degradation and are offered here only as a general
approximation.

IIl. DE 1/RIMS 1981 DATA CATALOG

Each line in the listing that follows represents one RIMS
operation cycle and lists operation cycle number,
instrument on/off time (UT), and quality information.
An explanation of each field follows.

Operation Cycle Number: Begins with first science
mode cycle. An operation cycle begins with an
instrument "on" command and ends with an instrument
"off" command. More than one operation cycle may be
executed during a single spacecraft orbit.

Date: The year and day of year is represented as
(YEAR-1900) * 1000 + DAYNUMBER.

Time Interval: The start/stop time (UT) of the operation
cycle (HHMM).

Archive Flag: Used by RIMS team to flag which data
have been archived to optical disk. The numerical entry
is the disk number on which the data reside. "nd" or "no"
= no data or too little data to archive. Used also when
the electrometer was operated with the channeltrons off.
In this latter case, the "nd" entry is followed by a
notation of "Electrometer only." "00" means data were
not received from GSFC.

Quality Information: Text to summarize data anomalies,
data gaps, and data processing problems.

"Sunpulse" means that a response of the radial head
detector to solar UV can be seen in spectrograms of the
data.

DNA: followed by a universal time (UT), means that
data were not available for the time listed. This entry
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IV. DE1/RIMS 1981 INSTRUMENT MODES

The RIMS instrument, being programmable by
spacecraft major and minor mode commands, operated
in a variety of survey modes during the experiment
lifetime. The operating sequence is controlled by an
internal memory in the CEA which is programmed by
ground command. The RIMS commonly performed two
basic operational functions during the mission: (1) The
RPA voltage is swept over a selected range for a given
mass/charge and, (2) the RPA voltage is set to zero and a
sweep is made over a selected mass/charge range. There
are several variations of these modes, several specialized
modes, and several combinations of sweeps, aperture
biasing, and cycling patterns.

Users of the RIMS MAF data sets must be aware of the
instrument mode setting for the segment of data being
analyzed. The documentation data set, a listing of which
accompanies this set of summary spectrograms, lists the
RIMS minor mode B commands employed during the
mission, keyed to the data's universal time. Brief
information on the meaning of the mode mnemonics is
given with that listing.

The following is a ssmmary of the RIMS nominal
operating modes:

IMSON, RPAON, APPON:
commands.

"Turn-off’ command.

A family of modes in which the instrument is
measuring only one mass/charge pair and
concentrating on either_high mass/charge or
angular resolution. The two unspecified
locations in the mnemonic denoted b'{nX will
specify the heavier of the pair while the
locaton denoted by Z refers to an RPA
program.

A family of survey modes in which the
insrument splits its observing pattern
between the H*/He* mass/charﬁe pair and
one other mass/charge pair. The definition of
the unspecified location is the same as in the
previous case. The total cycle time is 16 sec.

The alternate memory is used to observed the
H*/Het* pair and the normal memory ®©
observe another mass/charge pair. The XX
denotes the heavier of the mass/charge Ep;ir
under normal memory control. h
mass/charge pair is sampled for 8 sec. Total
cycle ime is 16 sec.

A survey mode which is similar to the
previous survey mode with the exception of
the sequencing pattem. In this case, the
H*/He* setting is maintained for 8 sec with
an RPA cycle each 0.25 sec. In the
subsequent 8-sec half of the cycle time, the
instrument toggles between the altemate
mass/charge pairs each 025 sec. The total
cycle time is 16 sec.

A mass/cha)réé: sweep mode starting at
mass/charge and ending at mass/charge
YY. The specified massicharge numbers are
those of the heavy mass channel. The lower
mass channel is operating and measuring
mass/charge species of 1/4 the high mass
values. ote: The sweep may not be

"Tum-on” and initation

STOPIT:
HIXXZ:

XVXXZ:

SXYYZ:

TXYYZ:

MXXYY:

continuous within the specified range if prior

instrument experience has indicated that

certain mass/charge numbers are

unpopulated. Thecycle time is 0.5 sec.

A mass/charge sweep mode with interspersed

RPA analysis of the H*/He* pair. The cycle

time is 16 sec.

A special mode for high latitude swdies. The

three ions O%, H*, and Het are measured

with RPA scans for each. The cycle time is

1/2 sec.

%pecial science modes designed after launch.

ontact RIMS science team.

Plasma mode used to investigate

‘s&acccmft/plasma interactions. Geophysical
a_may be available, but will require

special interpretation. N is the program

number.

Instrument check out, test, and calibration

modes.

CXXYY:

SHXXY:

SSZZZ:
PLPHN:

INSTR:

Note that the instrument may be operating with an
additional potential applied to the entrance aperture.
The start-up command APPON normally indicates the
start of an apertre bias sequence although exceptions do
exist within the data set The following commands
identify the applied bias voltage:

NAMMAP2X -2 volts
NAMMAP4X -4 volts
NAMMAPSX -8 volts
PH20AAAA -2 volts
PH20ADTD -2 volts
PH40AAAA -4 volts
PH40ADTD -4 volts
PHS0AAAA -8 volts
PHSOADAA -8 volts
PHSO0ADTD -8 volts
PLSCADAA -8 volts
HI04A02X -2 volts
HI04A03X -4 volts
HIO4A04X -8 volts
SHI16M02X -8 volts
SSNV80iX -8 volts
SSN8VOIX -8 volts
T816Q03X -2 volts
T816Q04X -4 volts
T816205X -8 volts
SS04P01 -8 volts

The convention of naming modes as given above was
generally but not rigorously followed, i.e., there may
be times in which a mass/charge scan mode
MXXYY altemated with measurement of H*/He*.
Swdies of the RIMS data set should be conducted
only with a thorough understanding of the RIMS
operational modes and the instrument response to
these modes.

In the listing that follows, the year and daynumber is
coded as (YEAR-1980) * 1000 + DAYNUMBER. The
universal time of day is coded as HHMMSS.
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100
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IMSON
HIO4A01
STOPIT
MSON
HIO4A01
STOPIT
MSON
HIO4AO01
STOPIT
IMSON
HIO4A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01

[a]

(]

IMSON
HID4A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HIO4A01
STOPIT
IMSON
HI0O4A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HIO4A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HIO04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
APPON
HIQ04A01
HIQ4AQ1X
HI04A Q02X
HIQ4A0Q1X
HIO4A 03X
HI04A01X
HIQ4A 04X
HI04A01X
HI04A 02X
HID4AO01X
HI04A03X
HID4A01X
HI04A04X
HI04A01X
HI04A02X
HI04A01X
HI04AQ3X
HI04A01X
HI04A04X
HI04A01X
HI04A02X
HI04A01X
HI04AQ3X
HI04A01X
HI04A04X
HI04A01X
HI04A 02X

HIO4A01X
HIO4A 03X
HI04A 01X
HIQ4A Q04X
HIO4A01X
HIO4A 02X
HIO4AQ1X
HIQ4A 03X
HIC4A 01X
HIO4A 04X
HIO04A01X
HIO04A 02X

0 HIO4A01X

HID4A 03X
HI04A01X
HI04A 04X
HIO4A01X
HI04A 02X
HIO4A01X
HIO4A 03X
HID4AO1X
HID4A 04X
HIO4AQ1X
HI04A 02X
HI04A01X
HI04A 03X
HI04A 01X
HIO4A 04X
HI04A 01X
HI04A 02X
HIO4A 01X

0 HIO4AO03X

HI04A01X
HI04A 04X
HIO4A01X

0 HIO4A02X

HI04A01X
HIO4A 03X
HI04A01X
HIO4A 04X
HI04A01X
HID4A 02X
HI04A 01X
HI04A 03X
HI04A 01X
HI04A 04X
HI04A01X
HI04A 02X
HIQ4A 01X
HIO4A 03X
HI04A01X
HI04A 04X
HI04A01X
HI04A 02X
HIQ4A 01X
HIO4A 03X
HI04A 01X
HIQ4A 04X
HI04A01X
HI04A 02X
HIO4A 01X
HIQ4AQ3X

0 HI04A01X

HI04A 04X
HI04A01X
HI04A 02X
HI04A01X
HI04A03X
HI04A01X
HIO4A 04X
HIQ4AQ1X
HI04A02X
HI04A 01X
HI04AQ3X
HI04A 01X
HIQ4A 04X
HI04A 01X
HIOQ4A 02X
HI04A01X
HI04A 03X
HI0O4A01X
HIO4A 04X
HI04A01X
HIQ4AQ2X
HIQ4A01X
HI04A 03X
HIQ4A 01X
HIOQ4A04X
HIQ4AQ1X
HI04A 02X
HIQ04AQ1X
HIO4A 03X
HI04A 01X
HIO4A Q04X
HI04AQ1X
HI04A Q02X
HI04A 01X
HIQ4AQ3X
HI04A01X
HIQ4A 04X
HIQ4A01X
HI04A 02X
HI04A01X
HI04A03X
HIOQ4A01X

HIO4A 04X
HI04A01X
HIO4A 02X
HIO4A01X
HI04A 02X
HI04A01X
HI04A03X
HI04A01X
HI04A 04X
HI04A01X
HIO4A 02X
HIO4A01X
HIQ4A03X
HIO4A01X
HIO04A04X

0 HIQ4AQ1X

HIO4AQ2X
HIO4AQ1X
HIO4A03X
HIO4AQ1X
HIO4A 04X
HIO4AQ1X
HIO4A02X
HIQ4AQ1X
HI04A03X
HIO4A01X
HIO4A04X
HIQ4A01X
HI04A 02X
HIO4A01X
HIO4A03X
HI04A01X
HIO04A 04X
HI04A01X
HI04A 02X
HID4ADLX
HID4A03X
HIO4AO01X
HIO4A 04X
HIO4AO01X
HI04A 02X
HID4A01X
HI04A 03X
HI04A01X
HIO4A 04X
HI04A01X
HI04A 02X
HI04AO01X
HIO4A03X
HIO4A01X
HI04A04X
HI04AD1X
HI04A 02X
HI04A01X
HIQ4A 03X
HID4A 01X
HI04A 04X
HI04A01X
HI04A 02X
HI04AD1X
HI04A 03X
HIO4A01X
HI04A04X
HID4A01X
HI04A 02X
HI04A01X
HI04A03X
HIQ4A 01X
HIO4A 04X
HI04A 01X
HI04A 02X
HI04A01X
HIQ4A 03X
HI04A01X
HI04A 04X
HI04A 01X
HIQ4A 02X
HIO4A 01X
HI04A 03X
HI04A01X
HI04A 04X
HI04A01X
HI04A 02X
HIQ4A 01X
HID4A 03X
HIQ4A 01X
HI04A 04X
HI04A 01X
HI04A 02X
HI04A01X
HIQ4A 03X
HI04A01X
HI04A 04X
HI04A01X
HI04A 02X
HI04A 01X
HI04A 03X
HI04A 01X
HI04A 04X
HI04A 01X
HID4A02X
HIO4A01X
HID4A 03X
HIO4AD1X
HIO4A 04X
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HID4A 04X
HI04A01X
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HI04A 03X
HIO4A01X
HI04A 04X
HI04A01X
HI04A 02X
HIQ4A01X
HIQ4A03X
HIQ4A01X
HIO04A 04X
HI04A01X
HI04A 02X
HI04A01X
HI04A 03X
HI04A01X
HI04AD4X
HI04A01X
HI04A 02X
HI04A01X
HI04A 03X
HI04A01X
HIQ4A 04X
HI04A01X
HI04A02X
HI04A01X
HIQ4A 03X
HI04A 01X
HI04A 04X
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HIO04A 02X
HIQ4A01X
HID4A 03X
HI04A01X
HI04A 04X
HIQ4A01X
HI04A 02X
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HIQ4A 03X
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HI04A 04X
HI04A01X
HIQ4A 02X
HIQ4A 01X
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HIOQ4A03X
HIO4A01X
HID4A04X
HI04AO01X
HIQ4A02X
HID4A 01X
HI04A03X
HI04A01X
HI04A 04X
HIQ4AD1X
HI04A 02X
HI04A 01X
HI04A 03X
HI04A 01X
HI04A 04X
HI04A01X
HI04A 02X
HI04A01X
HI04A03X
HI04A01X
HI04A 04X
HI04AO01X
HI04A 02X
HIQ4A01X
HI04A 03X
HI04A01X
STOPIT

0 IMSON
6 HI04A01

STOPIT
IMSON
HI04AQ1
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04AQ1
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HI04A01
STOPIT
IMSON
HIO4AOQ1
STOPIT
IMSON
HIO4AO01
STOPIT
IMSON
HIO04A01
STOPIT
IMSON
HI04AQ1
STOPIT
IMSON
HI04A01

IMSON
HI04A01
STOPIT
IMSON
T816E00X
T816E00A
TE816E00B
T816E00C
T816E00D
STOPIT
IMSON
TB16EQ0X
TB816EQ0QA
T816E00B
TB16E00C
T81l6EQ0D
STOPIT
IMSON
TB816EQ0X
TB16EQOA
TB16EQ0B
T816E00C
TB16E00D
STOPIT
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T816E00X
TB16EQQA
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STOPIT
IMSON
TB816E00X
TB16EQOQA

TB816E00D
STOPIT
IMSON
TB16E Q00X
T816EQOA
T816EQ0B
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STOPIT
IMSON
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STOPIT
IMSON
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STOPIT
IMSON
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STOPIT
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STOPIT
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T81l6E00D
STOPIT
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T816E00A
T81l6E008
T816E00C
T816E00D
STOPIT
IMSON
T816E00X
T816EQQA
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STOPIT

IMSON
TB16EQOX
TB16EOQOA
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STOPIT
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V. DEI/RIMS 1981 SUMMARY SPECTROGRAMS

Errata

Units listed for the various orbit parameters shown
at the bottom of each plot should be as follows:

TIME ... HHMM
RE o RE

L

MLT e, HRS
MLAT ...t DEGS
INVLAT ... DEGS

The panel labeled L/He** refers to the response of the
RIMS low-mass channel to the M/Z=2 mass/charge settings.
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DE RIMS SPIN SUMMARY
SPIN_RADIAL_ALL (V1.0)
Mon Jan 25 14:20:25 1993
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SPIN_RADWL_ALL (V1.0)
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DYNAMICS EXPLORER 1, RETARDING ION MASS SPECTROMETER
SUMMARY SPECTROGRAMS--81/280 TO 81/365 SPIN-TIME
SPECTROGRAMS FOR H*, HE+, O*, N+, O+, M/Z=2, AND MOLECULAR IONS

DE 1/RIMS Investigators

This report has been reviewed for technical accuracy and contains no information
concerning national security or nuclear energy activities or programs. The report, in

its entirety, is unclassified.
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