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CRRES Observations of the Composition of the Ring-Current Ion Populations Feb 15, 1995 18 pages

Authors:  J. L. Roeder; J. F. Fennell; M. W. Chen; M. Schulz; M. Grande; AEROSPACE CORP EL SEGUNDO CA 
TECHNOLOGY OPERATIONS 

 
 

The Magnetospheric Ion Composition Spectrometer onboard the CRRES spacecraft provided mass and charge 
state composition data for positive ions in the energy-per-charge range 10-425 keV/e. The CRRES data is 
compared to the AMPTE/CCE observations during both geomagnetically quiet and active periods. The CRRES 
average radial profiles of H+, He+, and He++ during ... to those measured by CCE. The excess of ions measured 
by CRRES at L <4 compared to standard ion transport models tends to ... by the AMPTE/CCE spacecraft during 
a large storm. The CRRES data confirm that the rapid initial recovery of the ... 

CRRES Observations of Particle Flux Dropout Events Nov 15, 1994 18 pages

Authors:  Joseph F. Fennell; James L. Roeder; H. Spence; H. Singer; A. Korth; AEROSPACE CORP EL SEGUNDO CA 
TECHNOLOGY OPERATIONS 

 
 

The complete disappearance of energetic electrons was observed by CRRES in the near geosynchronous region 
in 7.5% of the orbits examined. ... the sensitivity of the MEA energetic electron spectrometer on the CRRES 
satellite. They were separated into those ... The energetic particle instruments and magnetometer on CRRES 
provide a detailed picture of the particle and field ... current system approaching and sometimes crossing the 
CRRES position at the time of the flux dropouts. The direction of ... changes and the details of particle 
observations are consistent with CRRES passing through the plasma sheet boundary ... 

CRRES Observations of Particle Flux Dropout Events Feb 15, 1998 19 pages

Authors:  J. Fennell; J. Roeder; H. Spence; H. Singer; A. Korth; AEROSPACE CORP EL SEGUNDO CA TECHNOLOGY 
OPERATIONS 

 
 

The complete disappearance of energetic electrons was observed by CRRES in the near geosynchronous region 
in 7.5% of the orbits examined. ... the sensitivity of the MBA energetic electron spectrometer on the CRRES 
satellite. They were separated into those ... The energetic particle instruments and magnetometer of CRRES 
provide a detailed picture of the particle and field ... current system approaching and sometimes crossing the 
CRRES position at the time of the flux dropouts. The direction of ... and the details of particle observations are 
consistent with CRRES passing through the plasma sheet boundary ...

The CRRES Time History Data Base - All Sensors Jun 28, 1993 133 pages

Authors:  Dennis E. Delorey; BOSTON COLL CHESTNUT HILL MA INST FOR SPACE RESEARCH 

 
 

The Combined Release and Radiation Effects Satellite (CRRES) carried a complement of sensors designed for 
Radiation Belt studies. This document details the CRRES Time History Dam Base (THDB) file structures as well 
as the telemetry data and analysis used in the generation of the THDB files. The complete set of CRRES sensors 
for which THDB files were required are included in this manuscript. CRRES, Database, Radiation belt, File I i e 
Structures, Data analysis, Sensor analysis. 

The Effect of the March 1991 Storm on Accumulated Dose for Selected Satellite 
Orbits: CRRES Dose Models 

Dec 1992 9 pages

Authors:  M. S. Gussenhoven; E. G. Mullen; Michele Sperry; K. J. Kerns; PHILLIPS LAB HANSCOM AFB MA 

 
 

Three dose models are constructed using direct measurements of dose on the CRRES satellite, in a low-
inclination, geosynchronous-transfer orbit. The Average Model uses data taken over the entire 14 months of the 
CRRES mission from July 1990 to October 1991. The Quiet Model uses data from July 1990 ... relatively benign, 
comparable in radiation harshness to the peak of the inner radiation belt. The suitability of the CRRES dose 
models for evaluating dose in high inclination orbits is also discussed....Accumulated dose, Satellite ...

CRRES High Energy Proton Flux Map Jan 1994 9 pages

Authors:  M. S. Gussenhoven; E. G. Mullen; C. Hein; J. Bass; D. Madden; BOSTON COLL CHESTNUT HILL MA INST FOR 
SPACE RESEARCH 

Proton flux maps of near-Earth space are presented using the Proton Telescope (PROTEL) detector on CRRES. 
The proton energy range covered is 1 - 100 MeV. Contamination of PROTEL measurements due to > 100 MeV 
protons is ... and a Monte Carlo computer model of PROTEL. Two states of the inner magnetosphere were found
during the CRRES mission, a quiet state having a single proton belt, and an active state with a double belt. The 
properties of the new population in the second belt are presented. Comparisons with NASA proton codes are 
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made. CRRES, High energy proton flux, Proton Telescope (PROTEL). 

Radiation Belt Dynamic and Quasi-Static Modeling Based on CRRES Data Jun 30, 1994 92 pages

Authors:  Y. T. Chiu; M. A. Rinaldi; W. E. Francis; R. M. Robinson; R. W. Nightingale; LOCKHEED MISSILES AND SPACE CO 
INC PALO ALTO CA SPACE SCIENCES LAB 

 
 

This report summarizes achievements made in the subject contract. New results on modeling the outer 
magnetosphere have been derived in order to provide an interpretation of CRRES radiation belt data. New 
features of the outer radiation belt dynamic response to geomagnetic storms are characterized by using CRRES 
data. A CRRES outer-belt electron data base was chosen and quantitative determination of adiabatic and 
diffusive elements of the outer electron belt dynamic response to distinct geomagnetic ... 

The Interplanetary Heavy Ion Environment for Both Galactic Cosmic Rays and Solar 
Energetic Particles during the CRRES Mission 

Oct 18, 1991 90 pages

Authors:  John P. Wefel; T. G. Guzik; LOUISIANA STATE UNIV BATON ROUGE 

 
 

A calculational model of the Interplanetary Heavy Ion Environment is being developed for the CRRES mission to 
include both galactic cosmic rays (GCR) and solar energetic particles (SEP). Data from the ONR-604 experiment 
on CRRES plus results from other experiments/spacecraft are being combined to evaluate the heavy ion 
radiation environment in near-Earth space in the 1990-1991 epoch. The modeling effort is described along with 
operation and ... 

The LET Spectrum and Its Uncertainty during the CRRES Mission May 7, 1993 18 pages

Authors:  D. L. Chenette; T. G. Guzik; J. P. Wefel; LOCKHEED MISSILES AND SPACE CO INC PALO ALTO CA SPACE 
SCIENCES LAB 

 
 

We present LET spectra calculated for the 1990-1991 CRRES mission using the galactic cosmic ray (GCR) and 
solar energetic particle (SEP) models developed for the CRRES/SPACERAD program and presented by Chen et 
al. 1992 at this conference /1,2/. We discuss the dependence of the spectra on uncertainties in the galactic 
cosmic ray and solar energetic particle models and LET calculation methods. Finally, we illustrate the application 
and significance of these spectra by using them to predict ... 

Electron and Proton Wide-Angle Spectrometer (EPAS) on the CRRES spacecraft Mar 15, 1994 109 pages

Authors:  A. Korth; G. Kremser; B. Wilken; W. Guttler; S. L. Ullaland; AEROSPACE CORP EL SEGUNDO CA 

 
 

The electron and proton wide-angle spectrometer (EPAS) in the CRRES scientific payload utilizes arrays of solid-
state detectors coupled with a magnetic deflection system in order to detect electrons (21-285 keV) and protons 
(37-3200 keV). The image size of ... in the image plane. Additional features of the EPAS are described in some 
detail. Selected in-flight data are shown as an illustration of the instrument performance in the operational orbit. 
CRRES (combined Release and Radiation Effects Satellite) Electrons in magnetosphere, Magnetosphere, 
Protons in magnetosphere, Space instrumentation. 

CRRES ONR-307 Experiment Data Analysis Apr 29, 1997 166 pages

Authors:  W. L. Imhof; H. L. Collin; J. Mobilia; J. B. Cladis; M. Walt; LOCKHEED MARTIN ADVANCED TECHNOLOGY 
CENTER PALO ALTO CA SPACE SCIENCES LAB 

 
 

A number of scientific results have been obtained from analysis of the CRRES ONR-307 energetic particle and 
ion data, concentrating on three key areas of investigation: particle precipitation and wave particle interactions, 
radiation belt and ring current modeling, and dynamic event studies. Utilizing the ONR-307 particle data together 
with plasma wave data from other instrumentation on CRRES, we have studied, for the first time from the same 
spacecraft in the outer belt region, the simultaneous nature of waves and precipitating electrons near the equator, 
... 

A History of the Space Radiation Effects (SPACERAD) Program for the Joint 
USAF/NASA CRRES Mission. Part 1. From the Origins through the Launch, 1981-1990 

Mar 16, 1992 68 pages

Authors:  Ruth P. Liebowitz; PHILLIPS LAB HANSCOM AFB MA 

 
 

The history narrates the Space Radiation Effects (SPACERAD) Program from its origins in 1981 through the 
launch of the SPACERAD experiments on the USAF/NASA Combined Release/Radiation Effects Satellite 
(CRRES) on July 25, 1990 and the initial data results in October 1990. The SPACERAD Program comprised a 
coordinated schedule of space-and-ground testing of state-of-the-art microelectronics, together with new satellite 
measurements of the Earth's radiation belts. The goals for the program were to produce improved standards and 
procedures for ground-testing future space microelectronics and new ... 

Development and Use of Data Analysis Procedures for the CRRES Payloads AFGL-
701-2/Dosimeter and AFGL-701-4/Fluxmeter and Application of the Data Analysis 
Results to Improve the Static and Dynamic Models of the Earth's Radiation Belts 

Mar 4, 1992 17 pages

Authors:  Bronislaw K. Dichter; Frederick A. Hanser; PANAMETRICS INC WALTHAM MA 

 
 

Response of the AFGL-701-4/Dosimeter instrument, flown on the CRRES spacecraft, to electrons with energies 
between 1 and 10 MeV is described. 

Radiation Belt Dynamic and Quasi-Static Modeling Based on CRRES Data: Outer-Belt 
Short-Term Response Data Base 

Jun 15, 1992 44 pages

Authors:  Y. T. Chiu; M. A. Rinaldi; W. E. Francis; R. M. Robinson; R. W. Nightingale; LOCKHEED MISSILES AND SPACE CO 
INC PALO ALTO CA SPACE SCIENCES LAB 
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New features of the outer radiation belt dynamic response to geomagnetic storms are characterized using 
CRRES data. The response is found to have an intermediate (10-20 days) time scale and an intense short time 
scale (1- 2 days). The intermediate time scale changes are characterized as invariant- violating diffusion, as has 
been developed by us for SCATHA data. The short time scale decreases of flux are characterized as adiabatic 
(reversible) dynamics, conserving the first variant under trapping volume change. 

The CRRES Microelectronics Package (MEP) Data Processing System Apr 22, 1992 30 pages

Authors:  D. S. Reynolds; RADEX INC BEDFORD MA 

 
 

Details of the development and operation of the MEP Data Processing System are given, along with a general 
discussion of the telemetry format. Correlation of MEP data with CRRES ephemeris parameters is described. 
The creation, maintenance, and utilization of permanent MEP databases are discussed. A variety of sample 
tables and graphical data presentations are included. 

Preparation for Analysis of Data from the Langmuir Probe Instrument on the CRRES 
Satellite 

Sep 10, 1992 59 pages

Authors:  Forrest S. Mozer; CALIFORNIA UNIV BERKELEY SPACE SCIENCES LAB 

 
 

The Langmuir Probe/Electric Field Experiment was designed, built, and flown on the CRRES satellite to obtain 
high quality measurements of plasma density, electric fields, and waves in the inner magnetosphere. A data 
reduction and display program was written and initial results were reported. The spacecraft failed after more than 
one year of successful data collection. 

Optical Measurements of NASA/USAF CRRES High Altitude Rocket Borne Chemical 
Release Experiments in Conjunction with the USAF Airborne Ionospheric Observatory 
Aircraft 

Oct 1992 32 pages

Authors:  W. P. Boquist; B. G. Ledley; TECHNOLOGY INTERNATIONAL CORP BEDFORD MA 

 
 

In order to provide post experiment optical imagery data for correlation of airborne measurements of satellite 
signal modification from intervening chemical vapor clouds released in the upper atmosphere, Technology 
International Corporation provided and operated as part of the NASA/USAF PL/ CRRES research program a 
ground optics station on Grand Turk Island in the Caribbean during June-July 1992. Optical data was acquired on 
the AA-1 event (approximately 95%) and the AA-7 event (approximately 60%). The third release (AA-2 event) 
occurred when the Grand Turk optics site was fully obscured by ...

L-Shell Binning and Display of Sensor Data from the CRRES Spacecraft Mar 29, 1993 14 pages

Authors:  Dennis E. Delorey; John Palys; Paul N. Pruneau; Daniel Madden; BOSTON COLL CHESTNUT HILL MA INST FOR 
SPACE RESEARCH 

 
 

A computerized analysis system is being developed for the CRRES spacecraft to facilitate L-Shell studies of the 
instrument parameters over the lifetime of the vehicle. A PC-hosted graphics display system is being developed 
for the analysis of this data. 

Modeling the DMSP and CRRES Dosimeters Using the Path Length Distribution 
Method 

May 14, 1993 106 pages

Authors:  C. A. Hein; J. N. Bass; RADEX INC BEDFORD MA 

 
 

The Path Length Distribution method is used to model the dosimeter instruments used aboard the DMSP and the
CRRES satellites. The Monte Carlo methods used to compute the path length distributions for the isotropic, 
mirror plane, and sin(N) alpha pitch angle proton angular distributions (N = 4, 6, 8 and N = 999 (for comparison 
with the Mirror Plane Distribution)) are described. The path length distributions are used to compute the 
instrument proton flux and dose count response functions and geometric factors for power law and Maxwellian 
proton energy spectra. Comparisons of the geometric factor ...

Observations of ELF Fields near the Low-Altitude CRRES Chemical Releases Aug 1, 1995 14 pages

Authors:  Harry C. Koons; James L. Roeder; AEROSPACE CORP EL SEGUNDO CA TECHNOLOGY OPERATIONS 

 
 

The Combined Release and Radiation Effects Satellite (CRRES) performed a series of seven low altitude 
chemical releases between September 10, 1990, and August 12, 1991. Immediately following each chemical 
release, electric and magnetic fields were detected by the extremely low frequency wave analyzer sensors of the 
Low Altitude Satellite Studies of Ionospheric Irregularities (LASSII) experiment on the spacecraft. The time series 
and spectra of the two field components are quite similar for each of the releases but vary in detail from release 
to release. The index of refraction estimated from ... 

Space Environment Studies from CRRES, APEX, and DMSP Satellite Data Jan 31, 1996 31 pages

Authors:  Dennis E. Delorey; Daniel Madden; Ernest Holeman; Carolyn M. Parsons; Paul N. Pruneau; BOSTON COLL 
CHESTNUT HILL MA INST FOR SCIENTIFIC RESEARCH 

 
 

The Institute for Scientific Research (ISR) of Boston College was contracted by the Space Physics Division 
(GPS) of the Phillips Laboratory (PL) Geophysics Directorate to perform research in the area of Space Particle 
Modeling and Effects. A number of computer models and simulations were developed by use of the data from 
various spacecraft including the Combined Release and Radiation Effects Satellite (CRRES), Defense 
Meteorological Satellite Program (DMSP), and Advanced Photovoltaic and Electronics Experiment (APEX). 

Unfolding The High Energy Electron Flux From CRRES Fluxmeter Measurements Dec 1996 144 pages

Authors:  Brian D. McKellar; AIR FORCE INST OF TECH WRIGHT-PATTERSON AFB OH SCHOOL OF ENGINEERING 
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The Combined Release and Radiation Effects Satellite (CRRES) was launched on 25 July 1990 to collect 
measurements in the earth's radiation belts. One instrument, the High Energy Electron Fluxmeter (HEEF), 
measured the flux of electrons in 10 channels with energies between 1 MeV and 10 MeV. The channel 
sensitivities, Ri(E), have been calibrated and partially re-calibrated. We explore the errors introduced in unfolding 
the electron flux spectrum from the channel measurements and the propagation and growth of calibration and 
measurement errors. Using numerical experimentation, we fold the ... 

CRRES/SPACERAD Heavy Ion Model of the Environment, CHIME For Single Particle 
Radiation Effects in Space Near Earth User's Guide for Version 3.5 

Feb 10, 1997 79 pages

Authors:  D. L. Chenette; J. D. Tobin; S. P. Geller; LOCKHEED MISSILES AND SPACE CO INC PALO ALTO CA PALO ALTO 
RESEARCH LAB 

 
 

A new time-dependent model of the heavy ion space radiation environment has been developed which describes 
the galactic cosmic ray, anamalous component, and solar energetic particle heavy ions fluxes and their temporal 
and spatial variations in space near earth. This model, the CRRES/ SPACERAD Heavy Ion Model of the 
Environment (CHIME) is incorporated in a set of computer software modules which allow a user to define a 
model specific to a period of tile or a level of solar activity, and a location or orbit near earth. A brief description of 
the models forming the basis of CHIME is presented. ... 

Dawn/Dusk Dropouts due to Storms/Sub storms Near the Outer Radiation Belt: 
Observations from CRRES 

Sep 30, 1999 9 pages

Authors:  C. G. Mouikis; A. Korth; R. H. Friedel; J. F. Fennell; AEROSPACE CORP EL SEGUNDO CA ENGINEERING AND 
TECHNOLOGY GROUP 

 
 

We investigate the particle dropout events from the dawn flank of the magnetosphere as observed from a variety 
of instruments on board the CRRES satellite. All dropouts are observed at magnetic latitudes more than 100 
above the magnetic equator. Plasma and energetic electron and ion data help us establish the boundary regimes 
being sampled. During these events, the magnetic field shows a dramatic change in the field line configuration 
from a dipole-like to a highly stretched tail-like. The LLBL moved to geosynchronous altitudes, and at times, the 
magnetospheric lobe is sampled. We conclude ... 

CRRES Electric Field Power Spectra and Radial Diffusion Coefficients Feb 25, 2005 16 pages

Authors:  D. H. Brautigam; G. P. Ginet; J. M. Albert; J. R. Wygant; D. E. Rowland; A. Ling; J. Bass; AIR FORCE RESEARCH 
LAB HANSCOM AFB MA SPACE VEHICLES DIRECTORATE 

 
 

Combined Release and Radiation Effects Satellite (CRRES) Electric Field Instrument (EFI) data are used to 
determine the electric field power spectral density as a function of L and Kp over the frequency range 0.2 to 15.9 
mHz. The power at each frequency is fit to the function P(L,Kp) = aLb exp(cKp). Assuming a purely electrostatic 
field and making several other assumptions regarding the azimuthal dependence of the field fluctuations, a Kp-
dependent radial diffusion coefficient is computed from the power spectra. The model average for high activity 
(Kp=6) is between 1 to 2 orders of magnitude ... 

CRRES Electric Field Power Spectra and Radial Diffusion Coefficients Mar 30, 2005 16 pages

Authors:  D. H. Brautigam; G. P. Ginet; J. M. Albert; J. R. Wygant; D. E. Rowland; A. Ling; J. Bass; AIR FORCE RESEARCH 
LAB HANSCOM AFB MA SPACE VEHICLES DIRECTORATE 

 
 

Combined Release and Radiation Effects Satellite (CRRES) Electric Field Instrument (EFI) data are used to 
determine the electric field power spectral density as a function of L and Kp over the frequency range 0.2 to 15.9 
mHz. The power at each frequency is fit to the function P(L,Kp)=aLb exp(cKp). Assuming a purely electrostatic 
field and making several other assumptions regarding the azimuthal dependence of the field fluctuations, a Kp-
dependent radial diffusion coefficient is computed from the power spectra. The model average for high activity 
(Kp=6) are between 1 to 2 orders of magnitude ... 

Analysis of Geophysical Measurements and Spacecraft Interactions Jan 29, 1993 286 pages

Authors:  J. N. Bass; K. H. Bhavnani; N. A. Bonito; K. H. Bounar; P. L. Grady; RADEX INC BEDFORD MA 

 
 

... based and analytical investigations of trapped particles, dosage, magnetic fields and instrumentation for the 
CRRES experiment; data based studies of auroral electron and ion precipitation including neural network ... and 
orbital decay. Systems were developed and applied for calibration and processing of the CRRES and APEX 
magnetometers, and for generation of satellite attitude and ephemeris. Techniques ... color formats are also 
described.... Spacecraft charging, Contamination, CIV, Liquid venting, CRRES, Radiation belts, PROTEL, 
Dosimeter, Magnetic fields, Magnetometer calibration and processing, ...

Penetrating Radiation Environment and Effects Study Jun 15, 1993 82 pages

Authors:  H. D. Voss; W. L. Imhof; J. Mobilia; E. E. Gaines; LOCKHEED MISSILES AND SPACE CO INC PALO ALTO CA 
SPACE SCIENCES LAB 

 
 

... achievements to data on data acquired from the Lockheed IMS-HI and SEP instruments on the CRRES 
satellite. The primary objectives of the PREE research are to: (1) inter-calibrate the ONR 307 instruments; ... slot 
region and the outer belt. The new IMS-HI instrument performed well during the CRRES mission and has been 
inter- calibrated with the IMS-LO, SEP and EPAS instruments. ... select key parameters a simple physical model 
was developed for the response of the magnetosphere to magnetic storms. The CRRES data indicate that the 
radiation belts including the inner belt are strongly modified during a ... 

The PROTEL Contamination Code Jul 31, 1993 31 pages

Authors:  C. A. Hein; RADEX INC BEDFORD MA 
... used to measure the proton populations encountered by the Combined Radiation and Release Experimental 
Satellite (CRRES) in its 15 months of successful operation. In the radiation environment encountered by CRRES, 
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the PROTEL instrument was subjected to 'contamination' caused by the penetration of high energy protons 
passing through the instrument outside its nominal ... results of the modeling have been successfully used to 
compare PROTEL observations with observations made by the CRRES radiation dosimeter and proton 
instruments aboard other satellites. 

Improved Models of the Inner and Outer Radiation Belts Aug 1992 56 pages

Authors:  K. A. Pfitzer; MCDONNELL DOUGLAS SPACE SYSTEMS CO HUNTINGTON BEACH CA 

 
 

In March 1991, after a very sudden commencement, the CRRES satellite observed the creation of a large flux of 
high energy protons and electrons in the inner magnetosphere. A vector potential model of the time dependent 
Chapman- Ferraro currents is ... dependent vector potential is then used to determine the magnetic field and the 
induction electric field during the sudden commencement. The model magnetic signature agrees well with the 
CRRES observations. The induction electric field calculated by the model ranges from 10s of milliVolts per meter 
at 3 Re on midnight side of the earth to as large ... 

Solar Flares and Magnetospheric Particles: Investigations Based Upon the ONR-602 
and ONR-604 Experiments 

Sep 3, 1993 18 pages

Authors:  John P. Wefel; T. G. Guzik; LOUISIANA STATE UNIV BATON ROUGE DEPT OF PHYSICS AND ASTRONOMY 

 
 

... . This report builds upon the detailed Technical Report (Fall, 1992) and the previous performance reports. For 
the current period, the principal effort was in the analysis of the solar energetic particle events that occurred 
during the CRRES mission, focusing upon the helium component. In addition, we have looked at the galactic 
quiet-time helium to help determine the modulation level during the CRRES Mission 

Convection Algorithms for Magnetospheric Particles Aug 10, 1993 42 pages

Authors:  Kevin J. Kerns; PHILLIPS LAB HANSCOM AFB MA 

 
 

... in detail the implementation of the convection model used for the research by Kerns, Hardy, and Gussenhoven
titled 'Modelling of Convection Boundaries Seen by CRRES in 120 eV to 28 keV Particles.' This research is to be 
published in the Journal of Geophysical Research, Space Physics in 1993. ... document are optimized to 
converge to a solution quickly for any particle energy, position, and equatorial pitch angle. These algorithms are 
implemented in the CRRES survey software called SHOWLEPA.EXE which was used in support of the 
research.... Plasma sheet, Magnetospheric convection, Electron, Proton 

Proton Switches Nov 1, 1993 6 pages

Authors:  J. B. Blake; S. S. Imamoto; AEROSPACE CORP EL SEGUNDO CA TECHNOLOGY OPERATIONS 

 
 

An overview is given of the design and performance of two simple omnidirectional proton sensors included in the 
payload of the CRRES mission. These sensors measured the proton fluxes in the energy range of approximately 
20 MeV to 100 Mev. Proton detectors, Space radiation detectors, CRRES Payload. 

Identification of an Unexpected Space Radiation Hazard Nov 1, 1993 8 pages

Authors:  J. B. Blake; M. S. Gussenhoven; E. G. Mullen; R. W. Fillius; AEROSPACE CORP EL SEGUNDO CA TECHNOLOGY 
OPERATIONS 

 
 

A new radiation belt was formed on 24 March 1991 by the interaction of a strong shock in the solar wind with the 
Earth's magnetosphere. This brief report describes observations of the moment of creation by sensors aboard the 
CRRES (Combined Release and Radiation Effects Satellite). CRRES Mission, Ultra- relativistic electrons in 
radiation belts, New radiation belt. 

Analyze Data From the PASP Plus Dosimeter on the APEX Spacecraft Sep 22, 1995 27 pages

Authors:  Frederick A. Hanser; Paul R. Morel; PANAMETRICS INC WALTHAM MA 

 
 

... SN/1 unit calibration data from the MIT Van de Graaff have been reduced to geometric factors. The new 
calibrated geometric factors for the 1 MeV electron threshold D2A and D2B detectors deviate slightly from the 
earlier calibrations of the CRRES Dosimeter 1 MeV electron threshold Dl detector. The PASP Plus Dosimeter 
electro calibration data are believed to be the more accurate, and are likely to apply to the CRRES Dl detector. 

CRRESELE Documentation Jul 31, 1995 62 pages

Authors:  Donald H. Brautigam; Jabin T. Bell; PHILLIPS LAB HANSCOM AFB MA 

 
 

This technical report documents the software package CRRESELE. CRRESELE utilizes electron radiation belt 
models constructed from data measured by the High Energy Electron Fluxmeter (HEEF) flown on the Combined 
Release and Radiation Effects Satellite (CRRES). CRRES flew in a geosynchronous transfer orbit for 14 months 
during solar maximum. The electron models are omnidirectional flux maps binned in L shell and B/B0 (azimuthal 
symmetry is assumed) for a given energy. The CRRESELE utility calculates electron omnidirectional fluences 
(differential and integral) for 10 energy intervals (0. 5-6.60 ... 

Analysis and Interpretation of Ion Data Associated with Neutral Gas Releases in the 
Earth's Ionosphere 

Dec 1995 147 pages

Authors:  Timothy M. Shadid; AIR FORCE INST OF TECH WRIGHT-PATTERSON AFB OH 

 

Barium and strontium release experiments were conducted throughout 1991 from the Combined Release and 
Radiation Effects Satellite (CRRES) to study both natural and man made disturbances in the earth's ionosphere. 
A mass spectrometer on the spacecraft counted the Ba and Sr ions as the ... between Sr/Ba and ambient O+ was 
not sufficient to reproduce the ionization rates for Sr sun data and Sr/Ba dark data. Processes potentially 
responsible for the CRRES data include charge stripping and critical velocity ionization (CW). Split peaks in the 
ion data were also investigated and found to be due to either ... 
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Radiation Belt Analysis and Modeling Apr 22, 1995 158 pages

Authors:  J. N. Bass; U. DasGupta; C. A. Hein; J. M. Griffin; D. S. Reynolds; RADEX INC BEDFORD MA 

 
 

Efforts have been conducted in modeling of radiation belts, and cosmic radiation, principally in connection with 
the CRRES mission. Statistical studies of solar particle events have been conducted in a search for predictors of 
the occurrence of geomagnetic storms. Certain spectral and ... of protons and electrons were found to correlate 
with the occurrence of storms. Comparative studies of solar proton fluxes observed at locations inside (using 
CRRES and GOES-7) and outside (using INP-8) the inner magnetosphere were performed in an attempt to 
measure penetration of solar protons to various L ...

Analyze Data from the PASP Plus Dosimeter on the APEX Spacecraft May 10, 1996 35 pages

Authors:  Frederick A. Hanser; Paul R. Morel; PANAMETRICS INC WALTHAM MA 

 
 

... factors, including corrections for the calibration sources. The new calibrated geometric factor electron 
thresholds deviate slightly the theoretical thresholds and from the earlier calibrations of the CRRES Dosimeter. 
The PASP Plus Dosimeter electron calibration data are believed to be the more accurate, and are likely to apply 
to the CRRES D1 detector. The in-orbit data from the SN/2 dosimeter show that all detectors were initially 
operating properly, and the calibration source data show that ... 

Energization of Radiation Belt Electrons and Loss of ring Current Ions Oct 1997 6 pages

Authors:  Mary K. Hudson; DARTMOUTH COLL HANOVER NH DEPT OF PHYSICS AND ASTRONOMY 

 
 

An analysis is present of a toroidal field line resonance observed on the ground by CANOPUS magnetometers 
and scanning auroral photometers on 13 December, 1990, following a substorm onset at 0750 UT and 
intensification at 0850 UT. Magnetic and electric field data from the CRRES satellite provides evidence that the 
resonance was also observed in the magnetosphere. A spectral peak at 2.1 mHz is present in all data sets at 
approximately the same latitude and universal time, indicating that CANOPUS and CRRES are observing the 
same resonance. 

Survey of Ring Current Composition During Magnetic Storms Feb 15, 1998 12 pages

Authors:  M. Grande; C. H. Perry; A. Hall; J. Fennell; B. Wilken; AEROSPACE CORP EL SEGUNDO CA TECHNOLOGY 
OPERATIONS 

 
 

During geomagnetic storms, the ring current is substantially modified and intensified. We use data from the MICS 
instrument on CRRES to investigate composition changes in magnetospheric ions in the energy range 20-400 
keV/e. These are related to the Dst signature of the storm. Long term survey plots of ... substorm injection 
composition. It shows that the composition of storm time injections is similar to a set of oxygen-rich injections. We 
conclude that, during the solar maximum interval that CRRES observed, substorms are not directly responsible 
for the ring current oxygen population. 

Development and Use of Data Analysis Procedures for the CRRES Payloads AFGL-
701-2/Dosimeter and AFGL-701-4/Fluxmeter and Application of the Data Analysis 
Results to Improve the Static and Dynamic Models of the Earth's Radiation Belts 

Aug 17, 1992 28 pages

Authors:  Bronislaw K. Dichter; Frederick A. Hanser; PANAMETRICS INC WALTHAM MA 

 
 

Response of the High Energy Electron Fluxmeter (instrument S/N 002) to electrons with energies between 1 and 
4 MeV, as a function of instrument temperature, is described. 

Study of High Spatial Resolution Narrow Spectral Band Ultraviolet Images of the the 
Earth's Atmosphere 

Sep 30, 1992 32 pages

Authors:  John L. Lowrance; PRINCETON SCIENTIFIC INSTRUMENTS INC MONMOUTH JUNCTION NJ 

 
 

... for the AURA payload. After the first year, emphasis shifted to ground based UV observations when funding for 
a space borne UV Imager was not foreseen in the near future. The existing ground based UV Imager was 
upgraded and used to observe rocket launches and e-beam excitation of the ionosphere. In 1992, a Princeton 
Scientific Instruments Digital CCD Camera System was modified and used successfully for ionospheric 
observations as a part of the Combined Release and Radiation Effects (CRRES) program, a multi-instrument 
program to observe sounding rocket releases of barium into the ionosphere. 

Quasi-Static Model for Outer Zone Electrons Dec 1992 8 pages

Authors:  D. H. Brautigam; M. S. Gussenhoven; E. G. Mullen; PHILLIPS LAB HANSCOM AFB MA 

 
 

With the Combined Release and Radiation Effects Satellite (CRRES) measurements, we have observed an 
extremely variable outer zone relativistic electron population from 25 July 1990 to 12 October 1991. Up to now, 
this population has been modeled by the static NASA solar minimum and maximum models. To address the 
inadequacies of using a static model to describe this highly dynamic environment, we develop a quasi-static 
model of the outer zone electrons based on the readily available geomagnetic activity index, Ap. It is shown that 
certain quantities used to parameterize the electron belt ...

Data Processing Units for Eight Magnetospheric Particle and Field Sensors Jan 29, 1993 10 pages

Authors:  R. Koga; S. S. Immamoto; N. Katz; S. D. Pinkerton; AEROSPACE CORP EL SEGUNDO CA TECHNOLOGY 
OPERATIONS 

The DPUA, DPUB, and DPU57 data processing units associated with eight CRRES particle and field 
experiments are described. Operation of the experiments is controlled by the data processing units (DPUs), 
which constitute the interface between the spacecraft and the sensors subserving the individual experiments. All 
data to and from the sensors pass through the associated DPUs. Each DPU consists of a microprocessor, power 
supply, signal handler, and various peripherals such as input/output buffers and specialized data processing 
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hardware. In addition to experiment control and data processing ...

Aspects of the Calibration and Processing of the CRRES Fluxgate Magnetometer Data May 21, 1993 62 pages

Authors:  W. J. McNeil; RADEX INC BEDFORD MA 

 
 

The report describes algorithms for on-orbit calibration and processing of the Fluxgate Magnetometer data from 
the Combined Release and Radiation Effects Satellite. The calibration problem is parameterized in a completely 
general treatment in terms of instrument alignment and magnetometer offsets and gains. Fits to the data from the
spinning satellite are used to derive all but two of the parameters needed for despinning. Data taken during 
precession maneuvers and attitude data is used to derive these remaining two. The report includes a discussion 
of anomalies in the instrument and includes ... 

Solar Flares and Magnetospheric Particles: Investigations Based Upon the ONR-602 
and ONR-604 Experiments 

Nov 30, 1993 23 pages

Authors:  John P. Wefel; T. G. Guzik; LOUISIANA STATE UNIV BATON ROUGE DEPT OF PHYSICS AND ASTRONOMY 

 
 

... , both flown under the auspices of ONR and the Air Force Space Test Program, augmented by correlative 
databases of both space-based and ground-based data. the investigation involves data analysis, modeling and 
applications to a variety of space equipment and environments. This report builds upon the detailed Technical 
Report (Fall, 1992) and the previous performance reports. For the current period, the principal effort was in 
modeling of the Anomalous Component, determining the modulation level during the CRRES Mission, and 
studying the quiet-time particle access to the magnetosphere. 

Data Processing Algorithms for On-Board Satellite Event Analysis Jan 30, 1994 13 pages

Authors:  R. Koga; S. D. Pinkerton; N. Katz; AEROSPACE CORP EL SEGUNDO CA TECHNOLOGY OPERATIONS 

 
 

Event rates encountered by satellite-borne sensors typically exceed the available telemetry bandwidth, 
necessitating on-board data analysis. One method of reducing output telemetry requirements, employed by data 
processing units (DPUs) on several recent and forthcoming satellites (VIKING, CRRES, CAMMICE) is to partition 
the underlying event parameter spaces into disjoint classes, and to downlink statistics based on these classes 
rather than individual events. The DPUs utilize a hardware implemented binary search algorithm to classify each 
valid event into one of several mass and mass per ... 

The Combined Release and Radiation Effects Satellite Time History Data Base System Nov 30, 1994 159 pages

Authors:  Dennis E. Deforey; Paul N. Pruneau; BOSTON COLL CHESTNUT HILL MA INST FOR SPACE RESEARCH 

 
 

A Time History Data Base (THDB) and Analysis System was developed for the Combined Release and Radiation
Effects Satellite (CRRES). This data base contains data from all sensors associated with the Geosynchronous 
Transfer Orbit (GTO) portion of the mission. All associated data has been structured in the generic THDB form. 
This data base serves as a prime input for event as well as long term statistical studies. (jg) 

Multiple Instrument Studies of Chemical Releases and Heating at Arecibo Mar 1994 44 pages

Authors:  R. C. Livingston; C. J. Heinselman; J. F. Vickrey; R. T. Tsunoda; SRI INTERNATIONAL MENLO PARK CA 

 
 

The Combined Releases and Radiation Effects Satellite (CRRES) Puerto Rico experiments carried out during 
June and July 1992, provided and opportunity to observe the dynamics and evolution of high-altitude chemical 
releases at middle latitudes. Among the experiments that were conducted for the program, three large barium 
payloads were released into the dawn F region -- two into the natural ionosphere and one into an ionosphere 
modified by HF heating. Extended periods of HF modification prior to the rocket launches also provided an 
opportunity to study heating effects, per se. This report ... 
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