












































































































































4.3.1 Data Repositories
4.3.1.1 Project Data Repositories

The GISE will archive raw data for two years and LZP data for 30 days. The ASC will
archive all data created by the team including level zero, one, two, and three processed
data. Since the transfer of data to the ASARS will be via 4 mm tape, each ASARS will also
have a permanent version of their data.

4.3.1.2 Discipline Archives

It is expected that the ASC will be able to set up as a Space Physics Data System node.
This will allow the space physics discipline to access all ACE science data, as well as any
ancilliary information. '

4.3.1.3 NSSDC

The NSSDC is baselined as the final repository for all ACE processed (Level 2/3) data and
the browse data set. The format and transfer process are TBD. The volume of data per
year will be about 200 Gbyte.

4.3.2 Directories and Catalogs

The ACE Science Center will provide, via network access, browse parameter files which
will contain summary data from each instrument and can be used to select events and time
periods of particular interest such as flares, shock passages, etc. It will include time
averages of magnetic field vectors, averaged count rates from each of CRIS, SIS, ULEIS,
SEPICA, SWIMS, SWICS, and EPAM, and proton density, temperature, solar wind
speed, and bi-streaming electron indicators from SWEPAM. It will also include
housekeeping and status parameters from all instruments and the spacecraft, attitude and
spin angle, etc. Time resolution will range roughly from 1 to 5 minutes, and the data
volume will be roughly 11 megabytes per week. |

One aspect of this data set will be a catalog of data files, so that event times can be easily
translated into data file name. The housekeeping and other parameters stored in the browse
files will also be useful for trend monitoring.
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In the browse parameter file, CRIS, SIS, and SEPICA will provide count rate versus time
with five-minute time resolution for about 40 of the most interesting rates. This will also’

- provide nuclear charge versus time with a time resolution of about one second. ULEIS and
EPAM will provide count rate versus time for 40 more rates, but with a time resolution of
about 1 minute. SWIMS and SWICS provisions to the browse file are TBD. The MAG
instrument will provide average magnetic field in an inertial co-ordinate system with
approximately 1 minute time resolution. Indicators of fluctuations in the field and the
power spectra of those fluctuations will be provided with the same time resolution.

4.3.3 Standards

The data will be in compliance with documented standards which include at least minimal
operating system independence, substantial self documentation, and tools for data
manipulation. The baseline is that the data will be available in both HDF and the Tennis
formats, as appropriate.

4.3.4 Scientific Computing Resources

The ACE project will use the NASA computing resources of the GISE only to a level
consistent with the performance of its payload operations and monitoring duties. The
primary scientific computing resources used will be the workstations at the ASC and the
ASARS. At this time, there is no plan to provide non-project researchers with substantial
computer resources, although the ACE Science Center is investigating how much additional
resources would be needed to make the ASC a node of the Space Physics Data System, if
that system develops in time. '

4.3.5 Networking Requirements
The ASC and all ASARS pian to support both TCP/IP and DECnet protocols for network

communications. It is expected that both NASA Science Internet (NSI) and NSI/SPAN
will be used for network connections.
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5.0 l;roducts

It is expected that all data products will be permanently stored at the ASC. The data

- products will include all levels of unprocessed and processed data (Levels 0, 1, and 2/3)
and the browse data set, as well as spacecraft housekeeping and orbit/attitude data.
Because inclusion of analysis software and any calibration data and tables is implicit in the
Tennis data storage format, these will also be included in the archive. Current NASA
policy calls for the use of the NSSDC as a final archive.

5.1  Science Data Product Summary

Although the general content of the processed data sets (level 2/3 processed data) from the
instruments is known, the specifics of the data products that will actually be archived is
TBD. As per tennis standards, analysis software and internal documentation will be
included with the individual data sets archived at Caltech, as well as any test and calibration
information that is required. HDF is the baseline for the data products which will be
archived at the NSSDC, but the specifics of content and media are TBD.

6.0 Special Considerations

No special considerations for the ACE mission have been identified at this time.

ACE Project Data Management Plan Page 48




Ancillary Data

Browse Parameter File

Co-Investigator (Co-I)

Guest Investigator

Investigator Working Group

Level 0 Processed Data

Level 1 Processed Data

Level 2/3 Processed Data

Glossary

Non-science data needed to generate Level 1 data
sets.

Data set containing summary data from each
instrument. It will be used to select events/time
periods of particular interest such as flares, shock
passages, €tc.

Scientist who have a well-defined and essential
responsibility for an experiment or its data products.
Appointed by NASA Headquarters program office.

Scientist with access to observations to conduct
independent investigations. May not have
participated in initial mission planning or instrument
design.

The entire ACE science team composed of Co-I and
other members of the instrument teams. Under the
leadership of the ACE Mission Scientist.

Raw spacecraft data which has had any duplication
removed, is correctly time ordered, and has data
quality and time flags. Performed by MOC.

Data which has been decoded, decompressed,
reformatted, and converted to engineering units as
appropriate. Spin attitude and phase information,
position information, and other ancillary data has
been folded in. Level one processed data is a
superset of level zero and therefore is re-doable.

Data which has undergone non-reversible processing
such as averaging of rates over extended time
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interval, and data which has been reduced to a single
collection of plots or images as opposed to a list of
data items. ’

Principal Investigator (PI) Leader of the science team with chief responsibility
for planning, development, integration of
instruments, and data analysis.

Science Steering Group A science decision group composed of a selected
senior members of the overal mission science team
with balanced representation from all ACE
instruments and from all institutions responsible for
major items of instrument hardware.
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ACE

ACF

AMPTE/CCE

ANC

AO
APL/THU
ASARS
ASC

DPU
DSN
EPAM
ESA

GI
GISE
GSE
GSFC
HDF
HK
ICD
IS

Acronyms and other Abbreviations

Advanced Composition Explorer
Actual Command File
Attitude Determination and Control

Active Magnetospheric Particle Tracer Explorers/

Chérgc Composition Explorer
Ancilliary Data
Announcement of Opportunity

Applied Physics Laboratory / Johns Hopkins i]niversity

ACE Science Analysis Remote Sites
ACE Science Center

Browse ACE Data Set

Composition Aperture

Command and Data Handling
Critical Design Review

Channel Electron Multiplier
Command

Command Management Facility
Cosmic Ray Isotope Spectrometer
Cesium Iodide

Data Capture Facility

Detailed Mission Requirements
Data Processing Unit

Deep Space Network

Electron, Proton, and Alpha Monitor
Electro-Static Analyzer

Flight Dynamics Facility

Guest Investigator

Goddard Institutional Support Elements
Ground Support Equipment
Goddard Space Flight Center
Hierarchical Data Format
Housekeeping

Interface Control Document
Instrument Subsystem
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NAR
NASA
NASCOM
NOAA
NSI/SPAN
NSSDC
PDMP
PDR
PER
PSD
PSR
RCDS
RF
RTDS
RX

S/C ,
SEPICA
SIS
SOFT
SOP
SPDF
SPDS
SSD

Investigator Working Group

Jet Propulsion Laboratory

Los Alamos National Laboratory

Low Energy Foil Spectrometer

Low Energy Magnetic Spectrometer

Level One Processed

Level Two / Three Processed

Low Voltage Sub System

Level Zero Processed

Magnetometer

Multi-Channel Plate

Mission Operations Center

Non-Advocate Review

National Aeronautics and Space Administration
NASA Communicatins Network

National Oceanic and Atmospheric Administration
NASA Science Internet / Space Physics Analysis Network
National Space Science Data Center

Project Data Management Plan

Preliminary Design Review
Pre-Environmental Review

Position Sensitive Detector

Pre Ship Review

Recorded Data Stream

Radio Frequency

Real Time Data Stream

Receive

Spacecraft

Solar Energetic Particle Ionic Charge Analyzer
Solar Isotope Spectrometer

Scintillating Optical Fiber Telescope

Science Operations Plan

Sensor Data Processing Facility

Space Physics Data System

Solid-State Detector
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SWEPAM
SWICS
SWIMS

TOF
ULEIS

UMd
UNH

Solar Wind Electron, Proton, and Alpha Monitor
Solar Wind Jonic Charge Spectrometer

Solar Wind Ionic Mass Spectrometer

To Be Determined

Telemetry

Time Of Flight

Transmit

Ultra Low Energy Isotope Spectrometer
University of Maryland

University of New Hampshire
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Appendix A:

Table A-1

Mission Summary

Project Name

Orbit Description

Launch Date

Launch Vehicle:

Nominal Mission Duration:
Potential Mission Life:
Spacecraft Mass:
Spacecraft Power

Attitude Control:
Propulsion type/capacity:

Data Acquisition
On-Board Data Storage Capacity:

Continuous Data Acquisition Rate:

On-Board storage saturation:
Attitude determination accuracy:

Project Summary Tables

ACE Project Summary Parameters

Parameter Values

Advanced Composition Explorer (ACE)
Halo orbit about L1 libration point
August 1997

'Delta I 7920

2 Years

5+ Years

563 kg (wo fuel)

4 Solar Amrays: 500 W at End-of-Life
Spin Stabilized

hydrazine thrusters/189 kg

1.3 Gbit

6944 bits/s

52 hours

0.5° post facto

Space to Ground Communications

S/C Link Frequency
Path

Data Rates [kbps]

Forward

Return

Bit Error Rate

Contact Frequency

Avg. Duration

Telemetry Processing

Annual Volume Input
Annual Volume Output

S-Band
DSN

1 kpbs

88 kpbs

< 1in 1,000,000
1 per day

3 hours

220 Gbits
220 Gbits
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Data Distribution from on-ground toPI < 1 Day RTDS
<2 Weeks RCDS

: Support Facilities

GISE / GSFC Payload Operations

ASC/Caltech Science Operations

ASARS / Various locations Science Support

NSSDC Archiving Facility

CRIS

Measurements: Mass, Charge, and Energy of individual galactic cosmic ray
nuclei with energies between about 100 and 600
MeV/nucleon and charges between 1 and 30

Detectors: One Scintillating Optical Fiber Trajectory (SOFT) hodoscope
and four identical "telescopes"” of solid state detectors

Sensitive area, SOFT: 26cmX 26cm

Sensitive area, SSDs: 324 cm/2 total

Geometry Factor, Total: ~ 200 cmA2 sr (energy dependent)

Field of View: 45° half-width

Energy Range: 100 - 600 MeV/nucleon

Mass Resolution: <0.25 amu

Instrument Weight: 58.2 1b (26.4 kg)

Dimensions: 20.375" x 17.25" x 9"

Average Power: 17.8 Watts

Data Rate: 464 bits/s

Science Resources (ASARS)

California Institute of Technology Pasadena, CA

Jet Propulsion Laboratory Pasadena, CA

Goddard Space Flight Center Code 661 Greenbelt, MD

Washington University St. Louis, MO

SIS

Measurements: Mass, Charge, and Energy of individual cosmic ray nuclei
with energies between about 10 and 100
MeV/nucleon and charges between 1 and 30

Detectors: Two identical "telescopes" composed of ion-implanted and
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Sensitive area

lithium-drifted silicon solid-state detectors

Geometry Factor, Total: ~ 25 cm”2 sr (energy dependent)

Field of View: 55° half-width

Energy Range: 10 - 100 MeV/nucleon

Mass Resolution: <0.25 amu

Instrument Weight: 34.8 1b (15.8 kg)

Dimensions: 16.5" x 11.812" x 11.812"

Average Power: 16.8 Watts

Data Rate: 2000 bits/s

Science Resources (ASARS)

California Institute of Technology Pasadena, CA

Jet Propulsion Laboratory Pasadena, CA

Goddard Space Flight Center Code 661 Greenbelt, MD

-ULEIS

Measurements: Mass and Energy of individual cosmic ray nuclei
with energies between about 20 keV/nucleon and 10
MeV/nucleon and charges between 1 and 28

Detectors: One telescope with three time-of-flight Start/Stop MCPs with
position-sensing anodes and an array of silicon solid-
state detectors for measurement of residual energy.

Sensitive area 80 cm/2

Geometry Factor, Total: ~1cmA2 sr

Field of View: 24° by 20°

Energy Range: 20 keV/nucleon - 10 MeV/nucleon

Mass Resolution: <0.30 amu

Instrument Weight: 37.51b (17 kg) -

Dimensions: Telescope Box 30"x6"x 8" (76.5x 15x20cm)

' Analog Elect. Box 9" x 6" x 5.5" (23 x 15 x 14 cm)
Digital Elect. Box 6"x6"x6" (15x15x 15¢cm)
Average Power: 17.1 Watts
Data Rate: 1000 bits/s
Science Resources (ASARS)
Applied Physics Laboratory / JHU Laurel, MD
University of Maryland College Park, MD
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SEPICA ;
Measurements: Ionic charge state, nuclear charge, and energy of individual
energetic particles with energies between about 0.2
and 2.0 MeV/nucleon and charges between 2 and 26
Detectors: Three pairs of telescopes with collimators, electrostatic
“ deflection electrodes, proportional counters, and
solid-state detectors.

Geometry Factor: 0.36 cm”2 low resolution total (four sections)
0.06 cm”?2 high resolution total (two sectionsj

Field of View: - six parallel 24° by 50° '

Energy Range: 0.2 - 2.0 MeV/nucleon

Charge Resolution: ~ 10 % high resolution sections

Instrument Weight: 43 1b (19.5 kg) ‘

Dimensions: Sensor Box 16"x 16" x 12" (40 x40 x 30 cm)
Electronics Box 8"x8"x6" (20x20x 15 cm)

Average Power: 6.8 Watts

Data Rate: 604 bits/s

Science Resources (ASARS)
University of New Hampshire Durham, NH

Max Planck Institute for Extraterrestrial Physics Garching, Germany

SWIMS

Measurements: Mass and energy of solar wind ions with velocities between
200 km/s and about 1000 km/s

Detectors: A three-chamber deflection system and a time-of-flight
spectrometer with start and stop MCPs

Field of View: 50° by 60°

Velocity Range: 200 - 1500 km/s

Mass Resolution: 1%

Instrument Weight: 221b(10kg)

Dimensions: 17"x 18" x 7" (43x45x 18 cm)

Average Power: 8 Watts

Data Rate: 505 bits/s

Science Resources (ASARS)
University of Maryland , College Park, MD
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University of Bern | Bern, Switzerland

SWICS
-Measurements: Ionic charge and energy of solar wind ions with total
energies between about 35 and 600 keV
Detectors: An electrostatic deflection system and a time-of-flight vs.
| energy system with start and stop MCPs and a solid-
state residual energy detector and a separate solid-
state proton/helium monitor.
Geometry Factor: Isotropic .002 cmA2 sr
Directional 009 cm/2
Field of View: 4° by 69°
Energy Range: 35 to 600 keV
Mass/Charge Resolution: < 3.5 % typical
Instrument Weight: 121b (5.5 kg)
Dimensions: 15"x12"x 13" (37 x 30 x 32 cm)
Average Power: - 5 Watts
Data Rate: 500 bits/s
Science Resources (ASARS)
University of Maryland : College Park, MD
Max Planck Institute for Aeronomy Garching, Germany
University of Bern Bern, Switzerland
EPAM
Measurements: Ion fluxes and elemental composition for particles with
kinetic energies above 50 keV, and electron fluxes
_ for kinetic energies above 30 keV
Detectors: ' Two Low Energy Magnetic Spectrometers, two Low Energy
Foil Spectrometers, and one Composition Aperture
Geometry Factor: LEMS A48 cm”2 sr each (X2)
LEFS .48 cm”2 sr each (X2)
CA 24 cM2 sr
Field of View: LEMS 51° full width cone
LEFS 53° full width cone
CA 45° full width cone
Energy Range: 30 keV - 5 MeV electrons, 50 keV - 5 MeV ions
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Instrument Weight: 15 1b (6.75 kg)
Dimensions: 7" x 7" x 6" (18 x 18 x 15 cm) box plus external sensors
Average Power: 7.1 Watts '
Data Rate: 160 bits/s
Science Resources (ASARS)
Applied Physics Laboratory / JHU Laurel, MD
SWEPAM :
Measurements: Ion flux counts between -about 260 eV and 35 keV and
Electron flux counts between 1 and 900 V.
Detectors: Two curved plate electrostatic analyzers (one ion and one
electron). Ion sensor: 16 CEMS.
Electron sensor: 7 CEMS.
Geometry Factor: Isotropic © .002 cm”2 st
Directional 009 cmA2
Field of View: 70° polar fan for ion sensor, 160° polar fan for electrons.
Energy Range: 1-900 eV electrons, 260 eV to 35 KeV Ions.
Energy Resolution: 5% ion sensor, 12% electron sensor.
Instrument Weight: 5.51b(2.5kg) B) +91b 4.1kg) ()
Dimensions: 10"x 7" x7.5" (25 x 18 x 19 cm) (E)
14" x9.5" x 12" (36 x 24 x 30 cm) (I)
Average Power: 5.5 Watts
Data Rate: 1000 bits/s
Science Resources (ASARS)
Los Alamos National Laboratory Los Alamos, NM
MAG
Measurements: - Magnetic field strength and direction (3-axis)
Detectors: : Two triaxial fluxgate magnetometers
Magnetic Field Range: .002 - 50000 nTesla (8 ranges)
Resolution: [025% of full range in each of 8 ranges.
Instrument Weight: * 8.41b (3.8 kg)
Dimensions: 5" diameter by 12" long (x2)
Average Power: 2.4 Watts
Data Rate: 304 bits/s
Science Resources (ASARS)
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Bartol Rescarch Institute, U. of Delaware  ©  Newark, DE
Goddard Space Flight Center, Code 690 Greenbelt, MD
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