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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

IMP-A
MULT-COORD SYS EPHEM & B-MODEL TAPE
[63-046A-00C |

THIS DATA SET HAS BEEN RESTORED. THERE WAS ORIGINALLY ONE
7-TRACK, 800 BPI TAPE WRITTEN IN BINARY. THERE 1S ONE RESTORED
TAPE, WHICH WAS PACKED DURING THE RESTORATION PROCESS. THE DR
TAPE IS A 3480 CARTRIDGE AND THE DS TAPE IS 9-TRACK, 6250 BPI.
THE ORIGINAL TAPE WAS CREATED ON AN IBM 7094 COMPUTER AND THE
RESTORED TAPE WAS CREATED ON AN IBM 9021 COMPUTER. THE DR AND

DS NUMBER ALONG WITH THE CORRESPONDING D NUMBER AND TIME SPAN 1S

AS FOLLOWS:
DR# DS# D# FILES TIME SPAN
DRO0O5675 DS005675 D001795 1 12/21/63 - 12/30/64

DO01795 - READ ERROR OCCURRED IN RECORD 16 OF FILE 1.


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=XXNO-00277

IMP-A
5.46 MIN. AVERAGE OF MAGNETIC FIELD

0 046A-02A

THIS DATA SET HAS BEEN RESTORED. ORIGINALLY THERE WERE 2
9-TRACK, 1600 BP1 TAPES WRITTEN IN BINARY. THE DR TAPES ARE ON
3480 CARTRIDGES AND THE DS TAPES ARE 9-TRACK, 6250 BPI. THE
TAPES WERE CREATED ON AN IBM 360 COMPUTER. THE DR AND DS
NUMBERS ALONG WITH THE CORRESPONDING D NUMBERS AND TIME SPANS

ARE AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DR0O3342  DS03342 DO0079 1 11/27/63 - 02/24/64
DO0083 2 02/724/64 - 05/29/64


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00338

IMP-A
MERGED MAGNETOMETER + EPHEMERIS

THIS DATA SET HAS BEEN RESTORED. ORIGINALLY THERE WAS ONE
7-TRACK, 800 BPI TAPE, WRITTEN IN BINARY. THERE 1S ONE RESTORED
TAPE, WHICH WAS PACKED DURING THE RESTORATION PROCESS. THE DR
TAPE IS A 3480 CARTRIDGE AND THE DS TAPE 1S 9-TRACK, 6250 BPI.
THE ORIGINAL TAPE WAS CREATED ON AN IBM 7094 COMPUTER AND THE
RESTORED TAPE WAS CREATED ON AN IBM 9021 COMPUTER. THE DR AND
DS NUMBER ALONG WITH THE CORRESPONDING D NUMBER AND TIME SPAN

IS AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DR0O05411 DS005411 D002891 1 11/727/63 - 05/30/64


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00401

IMP-A
5.46 MIN AVG BLOCKED BIN VERSION OF -02A

E3=026A-U7C]

THIS DATA SET HAS BEEN RESTORED. THERE WAS ORIGINALLY ONE
7-TRACK, 800 BPI TAPE WRITTEN IN BINARY. THERE IS ONE RESTORED
TAPE. THE DR TAPE IS A 3480 CARTRIDGE AND THE DS TAPE IS 9-TRACK,
6250 BP1. THE ORIGINAL TAPE WAS CREATED ON AN IBM 7094 COMPUTER
AND WAS RESTORED ON AN IBM 9021 COMPUTER. THE YEAR ON THE ENDING
TIME SPAN COULD NOT BE VERIFIED. THE DR AND DS NUMBER ALONG WITH

THE CORRESPONDING D NUMBER AND TIME SPAN 1S AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DRO05401 DS005401 D002901 1 11/27/63 - 05/30/64


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00557

IMP-A

INTPLAN B-FIELD HOURLY AVGD. TAPE

B3=UZ6A-020)

THIS DATA SET HAS BEEN RESTORED. ORIGINALLY THERE WAS ONE
7-TRACK, 800 BPI TAPE, WRITTEN IN BINARY. THERE 1S ONE RESTORED
TAPE, WHICH WAS PACKED DURING THE RESTORATION PROCESS. THE DR
TAPE IS A 3480 CARTRIDGE AND THE DS TAPE 1S 9-TRACK, 6250 BPI.
THE ORIGINAL TAPE WAS CREATED ON AN IBM 360 COMPUTER. THE DR AND
DS NUMBER ALONG WITH THE CORRESPONDING D NUMBER AND TIME SPAN IS

AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DRO02740 DS002740 D002902 1 11/27/63 - 02/15/64


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00640

IMP-A

INTPLAN B-FIELD HOURLY AVGD. DATA

E3-046A-0ZH

THIS DATA SET HAS BEEN RESTORED. ORIGINALLY THERE WAS ONE 7-TRACK,
800 BPI TAPE, WRITTEN IN BCD. THERE IS ONE RESTORED TAPE, WRITTEN IN
EBCDIC. THE DR TAPE 1S A 3480 CARTRIDGE AND THE DS TAPE IS 9-TRACK,
6250 BPI1. THE ORIGINAL TAPES WERE CREATED ON AN I1BM 360 COMPUTER.
THE DR AND DS NUMBERS ALONG WITH THE CORRESPONDING D NUMBER AND TIME

SPAN ARE AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DR0O02741 DS002741 D002903 1 02/28/64 - 05/26/64


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPMS-00056
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EXPLORER 18 (IMP A, IMP 1) (63-C46A)

SPACECRAFT BRIEF DESCRIPTION

Explorer 18 (IMP 1) is a 137 1b spin-stabilized spacecraft
instrumented for interplanetary studies of cosmic rays, magnetic
fields, and plasmas. 1t was launched November 27, 1963 into a
highly elliptical orbit (apogee 32 earth radii at 1000 hours
local time), The spacecraft performed normally till May 30,
1964, then intermittently till May 10, 1565, when it was
abandoned.

SPACECRAFT IMERSONNEL

Program Scientist/Dr. Alois W. Schardt/NASA Hdg.
Program Engineer/Mr. Frank Gaetano/NASA Hdq.
Projec: Manager/Mr. Paul Butler/NASA-GSFC/Code 724
Assistant Pfoject Manager/Mr. F. A. Carr/NASA-GSFC/Code 724
Project Scientist/Dr. Frank B. McDonald/NASA-GSFC/Code 611
Data Processing Engineer/Mr. C. J. Creveling/NASA-GSFC/Code 560
Orbital Computations Engineer/Mr. D. J. Stewart/NASA-GSFC/
Code 552
Attitude Computations Engineer/Mr. E. J. Pyle/NASA-GSFC/
Code 711

SPACECRAFT OBJECTIVES

Explorer 18 (IMP 1) was the first spacecraft in the inter-
planetary monitoring platform series., The series consists of
IMP A, B, C, F, and G (IMP D and E are anchored IMP, see
Explorer 33). The objectives of this series are: (1) to study
in detail the radiation environment of cislunar space, and to
monitor this region over a significant portion of a solar cycle;
(2) to study the properties of the interplanetary magnetic field,
its dynamical relationship with particle fluxes from the sun, and
their interractions with the geomagnetic field; (3) to develop a
solar-flare prediction capability for Apollo; (4) to extend
kriowledge of solar-terrestrial relationships; and (5) to further
the development of relatively inexpensive spin-stabilized space-
craft for interplanetary investigations.

SPACECRAFT FULL DESCRIPTION

qufiguratiqﬂ

The main body formed a prism 12 inches long with octagonal
faces 28 inches across. The axis of symmetry (spin axis) passed
hrough the ccnter of the faces. The main appendages were: four
solar cell naddles, each approximately 25 inches by 20 inches,
wounted witn their long axes perpendicular to the sp.n axis; four
6-inch-long antennas; a Rb-vapor magnetometer boom, 67 inches
ong, mounted cn the top face parazllel to the spin axis; and two
luxzate magnetometer booms, each 69 inches long, mounted perpen-
dicular to the spin axis. ;

i
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SPACECRAFT FULL DESCRIPTION

Power System

Power was supplied by solar cell arrays mounted in
both sides of the four paddles and a silver cadmium battery
pack for operation in shadow. The total cell shadow. The
total cell area was 32.6 ft2., The capacity of the battery was
5 ampece-hour at about 14 volts. The minimum expectcd power
output from the solar array was 43 watts. “2e total spacecraft
power drain was 38,0 watts average and 47.4 wattr peak. A
regulator limited the main power bus to 19.6 volts in sunlight.
As the rpacecraft entered the earth's shadow the voltage dropped
to about 14 volts. After about one hour in shadow the voltage
would fall to 12 volts and an undervoltage relay would turn the
power off. A timer would turn the power back on after about 16

hours.

onboard Propulsion

None

Communications

Data were telemetered to ground using pulse frequenc,
modulation (PFM) of a 4 watt transmitter operating at 136.11 mc.
A complete encoder sampling pattern was repeated every 327.7
seconds. A pattern consisted of three normal sequences followed
by a Rb-vapor magnetometer sequence, each sequence being 81.9
seconds long. Each normal sequence consisted of 265 tone bursts
in the frequency ramge 312.5 to 937.5 cps.

Information was conveyed by the frequency of the tone.
Digital channels used eight discrete frequencies to telemeter
<hree bits per burst. Analog channels used the full freq.
rang: to represent the channel input voltage (0 to 5 volts).
During each ncrmal sequence a complete set of spacecraft
performance parameters and data from all experiments except the
Rb-mag, were telemetered. During the Rb-mag sequence the
magnetometer output directly modulated the transmitter in the
frequcncy range 20 to 1000 cps. A range and range-rate trans-
ponder, amplitude modulating the same transmitter, was included

for tracking.

Attitude Control

The spacecraft was spin stabilized and had no active
attitude control.

Attitude Sensors

A digital solar-aspect sensor measured the spin axis-
. F :
| the time the sensor meridian spun past tne sun.

h
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SPACECRAFT FULL DESCRIPTION

Command Systenm

None

Onboard Data Storage

Twelve accumulators were incorporated into the encoder
to accommodate the experiments having digital outputs,.

Onboard Data Processing

None

SPACECRAFT PERFORMANCE

The spacecraft performance was essentially normal from
launch to May 30, 1964 (approx. 165 days). Then followed a
period of intermittent or no operation. From November 12, 1964,
to December 15, 1964, the spacecraft operated about 50 percent
of the time. Subsequently only a few periods of intermittent
operation were received. All attempts for further data
acquisition were terminated May 10, 1965. The cause of the
intermittent operation has been attributed to the battery.
During the first 165 days the spin rate ranged from 22 to 26 rpm
and the local time of apogee ranged from about 1000 to 0100 hours.
The initial pointing direction of the spin axis was rt. asc.
116.6 degrees and declination -23.5 degrees. A complete history
of the performance is given in NASA TN D-3352, "Flight Report
Interplanetary Monitoring Platform IMP-1, Explorer 18," by
Frank A. Carr (April 1966).




EXPLORER 18 MAGNETOMETERS (63-046A-02)

EXPERIMENT BRIEF DESCRIPTION

I'wo uniaxial fluxgate magnetometers with dynamic ranges of
40y were flown to measure magnetic field components parallel to
their axes. These sensors functioned normally throughout the
useful life of the satellite. Last useful data was acquired on
May 30, 1964, A rubidium vapor magnetometer was also flown, but
did not return data of high quality.

PERSONNEL

Principal Investigator/Dr. Norman F. Ness/NASA-GSFC/Code 616

EXPERIMENT OBJECTIVES

The fluxgate magnetometers were intended to delineate
precisciy the vector characteristics of the interplanetary
magnetic field and of the outer regions of the magnetospheric
magnetic field.

EXPERIMENT FULL DESCRIPTION

One fluxgate magnetometer (0.75" diameter, 3" long) was
mounted on each of two booms extending 69" from the main space-
craft body. A rubidium vapor magnetometer was mounted on a 67"
boom, but did not provide data as useful as that of the fluxgates.
The vapor magnetometer is discusssed in Ness, Scearce, and Seek
JGR 69, 3531-69, 1964, and will not be discussed further here.
{NSSDC does rnot expect to receive this Rb vapor magnetometer data.)

The sensor of each fluxgate magnetometer was a saturable
magnetic core which was driven at 10 kc/s from positive to
negative saturation. Any second harmonic signal generated was
due to the presence either of an ambient field component along
the axis of the element or to permanpent magnetization of the
core material. The voltage output .represents the discriminated
second harmonic output which is galibhrated to yield the field
component parallel to the sensor axis, while the phase indicates
the direction, parallel or anti-parallel.

Each magnetometer is calibrated in-flight, through a combined
use of the Rb vapor magnetometer data, for 0.25 second each time
it 1s turned on.

The dynamic range of the fluxgate was 240y, with a sensitivity
of £0.25y. Subsequent digitization by the use of "comb filters"

on the ground led to uncertainties of 20.4y. Analysis of the data
indicates that, to within the uncertainties just mentioned, the
fields measured are indeed the ambiant magnetic fields and are

not contaminated by the spacecraflt magretic field.




EXPERIMENT FULL DESCRIPTION

The telemetry data format on IMP 1 is based on a sampling
cycle of 5,46 minutes duration. The fluxgate are alternately
sampled for 4.8 seconds at 20.5 second intervals until 12
measurcments have been obtained. Then the Rb vapor magnetometer
is sarpled continuously for 81.9 seconds before the fluxgate are
sampled again.

More detailed discussions of the instrumentation, spacecraft
structure and magnetic cleanliness, data sampling, and the
analytic means whereby vector information is gained from urniaxial
fiungate measurements, is given in Ness, Scearce and Seek, JGR,
ﬁ, .-‘a.l.)l‘f)g, 1964.

EXPERIMENT PERFORMANCE

The two fluxgate magnetometers performed normally during
the useful lifetime of the spacecraft. The vapor magnetometer
yielded data of lower quality.




IMP-1, EXPLORER 18 63-0464

£3-0464-00D Ephemeris Tape 7 track 556

63-046A-002 Yerged Ephemeris Tapes 7 track 800

63-046A-00F Solar Ecliptic Ephemeris Tapes 7 track 556

£3-046A-00G Herged Solar Ecliptic Tapes 7 track 800

63-046A-02A Fluxgate Magnetometer Tapes (originals) 7 track 556
63-046A-023 Merged magnetometer and S.E. Ephemeris Tapes 7 track 800
63-046A-02C Blocked flux magnetometer tapes 7 track 800
©3-0564-02D Interplanetary '5' Field - Hourly Averages 9 tiack 800
63-0464-02E Interplanetary '3' Field - Hourly Averages Microfilam
63-048A-02F Hagnetospheric 'B' Field - Hourly Averages 9 track 800
63-046A-02C Magnetospheric '3’ Field - Hourly Averages Microfiim

Experimenter: Dr, Ness

Acquisition Agent: Dr. Joseph King

Programmers: Dick Lundstiom
Linda Woodland
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Input Binary Tape Format

Figure 4

IMP 1, 2, and 3 Ephemeris

Symbol

IYR

IDCY

GLONG

RIAT

RLONG

' GMLONG

GMLAT

YSE

ZSE

' ‘?'f‘/‘ﬁ_ooé

Doscription

Year

Day count of year

Hour (UT)

Minute (UT)

Geodetic latitude in degrees
Geodetic longitude in degrees

Geomagnetic latitude of satellite
in degrecs

Geomagnetic longitude of satellite
in degrees

Radial distance from earth in
earth radii

Geomagnetic longitude of sub-
solar point

Geomagnetic latitude of sub-
solar point

Angle in degrees between probe
spin axis and satellite sun veclor

X solar ecliptic coordinate of

satellite”

Y solar ecliptic coordinate of
satellite

Z solar cliptic coordinate of
satsllite
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SAFETY &

F -

BPER

BPAR

PHI

THETA

PSI

XSOLM

YSOLM

ZSOLM

FMAT (1,1)

FMAT (1.2

FMAT (1,3

FMAT (2.1)

- by
L idadh a

FMAT (2,3

FMAT (3,1)

*+4 K

T A

Magnitude of magnetic ficld

Perpendicular component of
field (calculated perpendicular
to spin axis)

Parallel compoaent of field
(calculated paraliel to spin
axis)

Magnetic fleld in solar celiptic

coordinates

Angle between X and Y com-
ponent of field in solar ecliptic
in degrees

Angle between [icld and pro-
jection on X-Y plane in solar

ecliptic coordinates in degrees

Angle between payload X-axis
and BPER in degrees

Solar magnetospheric X-coor-
dinate

Solar magnetospheric Y-coor=
dinate

Sclar m~gnetospheric Z-cocr-
dinate

Rotation matrix to go from
payload coordinates to solar
ecliptic

e e e R i




33 FMAT (3,2

34 FMAT (3,3
35 SESM (1,1) - Rotation matrix to go irom
solar ecliptic to solar mag-
nelospheric coordinates
26 SESM (1.2
37 SESM (1,3
38 SESM (2,1)
ol SESM (2,2)
<0 SESM (2, 3)
SESM (3,1)
% SESM (3.2)
<3 SESM (3.3)

* Wriiten oa output tape
¥ Used (o determine if ephemeris data matches magnetometer data

Each physical record is 216 words long containing five 43-word lcgical records
and & FORTRAN contreol word at the beginning.
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. EXPERIMENTER
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FOREWORD

This Data Users' Note is specifically designad to help potential
data users decide if they can make use of the data obtained in the
Explorer 18 (1963 46A) magnetic field experiment. Once a data
user decides that he requires the data, it will serve as the unifying
element — the key — in the actual use of the data available at the
National Space Science Data Center (NSSDC). To achieve these
goals, the Note bilefly describes the experiment, including the in-
strumentation and measurements, the telemetry, and the operational
experience. All available details are then provided on the actual re-
duction techniques and format of recorded data. For those desiring
more details, the name and address of the experimenter are pro-
vided to facilitate direct contact. As a further aid, detailed refer-
ences (and bibliography) are aleo included. When available, NASA
accession numbers* are given. The primary purpose of these refor-
ences js to identify the sources containing complete information
concerning the subject under discussion. Most of these references
are physically available at NSSDC —those that are not are readily
obtainable.

Inquiries concerning the availability of data should be directed
to:

National Space Science Data Center
Goddard Space Flight Center
Greenbelt, Maryland 20771

Area Code 301 982-6695

*For example, N64-2243 is an accession number for an article reported in the
Scientific end Tecknical Aerospace Reporis (STAR), and A63-5921 refers to
an entry in the Imtermational Aerospace Abs races (TAA).
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EXPLORER 18 (1963 46A)
MAGNETIC FIELD EXPERIMENT

BACKGROUND

Scientists at the Goddard Space Flight Centar designed the magnetic field
experiment on board Explorer 1. The primary mission of the experiment was to
investigate the interplanetary magnetic field and the transition region associated
with the interaction of the solar wind with the geomagnetic field. The investiga-
tion of the transition region involved a study of the collisionless magnetohydro-
dynamic shock wave surface separating the undisturbed interplanetary medium
from the transition region, and the magnetopause Separating the transition region
from the magnetosphere. Two flux-gate magnetometers and one rubidium 87
magnetometer were used for the study of magnetic field data.! This Note, how-
ever, deals primarily with information necessary for the interpretation of Qlux-
gate dats, which are the only dats currently available at NSSDC. Other Explorer
L8 experiments are listed in Figure 1.

The Explorer 18 satellite, also known as IMP 1, was launched from Cape
Canaveral (Cape Kennedy), Florida on November 27, 1963 at 0230 UT. The satel-
lite achieved an initial apoges of 197 616 km (geocentric), and a perigee of 192
km. IMP 1had an initial poriod of ~ 93.5 hr, an inclination to the earth's equator
of 33.3 deg and an eccentricity of 0.937, The spacecraft was spin stabilized at
an initial rate of 22,3 rpm with an initial spin-axis satellite-sun angle of 111 deg,
measured by the spacecraft optical aspect sensor. !

EXPERIMENTER
N. F. Ness — Goddard Space Flight Center
EXPERIMENT

Instrumentation and Measurements

Each flux-gate magnetometer measured the relative magnetic field intensity
along the axis of its sensing element. The flux~-gate sensor consisted of a
saturable magnetic core which wes driven at 2 rate of 10 kc/s from positive to
negative saturation by a solannidal drive coil Any sccond harmonic signal
generated was due to the presence either of an ambient fieid component along
the axis of the element or to permanent magnetization of the core material,!




FIGURE 1

EXPLORER 18 EXPERIMENTS

No. Experiment Investigator(s) Affiliation
01 Retarding Potential G. P. Serbu GSFC*
E. Maijer GSFC*
02 Magnetic Field N. Ness GSFC*
03 Solar and Galactic J. A. Simpson University of
Protons (Cosmic-Ray) Chicago
C.Y. Fan University of
Chicago
G. Gloeckler University of
Chicago
04 Cosmic-Ray F. B. McDonald GSFC*
G. Ludwig GSFC*
V. Balasubrahmanyan GSFC*
T. L. Cline GSFC*
05 Energetic Particles K. A. Anderson University of
California
H. K. Harris University of
California
06 Ameas Plasma Probe J. H. Wolfe ARC**
R. W. Silva ARC**
07 Plasma Proba H. S. Bridge MIT***
A. Egidi MIT*%*
A. Lazarus MIT***

*Goddard Space Flight Cenrer
**Ames Research Center

“**Massachuserts Institute of Technology




The voltage output (0 to +5) represented the discriminated second harmonic
output which was calibrated to yield the magnitude of the field component parallel
to the sensor axis, while the phase indicated the direction, parallel or antiparallel. !

The flux-gate magnetometers oporated within specified limits over a wide
range of temperatures, This obviated the necessity of providing temperature
sensors in the flux-gate instrumentation. The dynamic range of the flux-gate
magnetometers was =40 gammas (1y = 10-5 gauss} with a sensitivity of + 1/4,.

A rubidium 87 magnetometer with a dynamic range of 3-5004 measured the
absolute scalar intensity of the magnetic field by utilizing the Zeeman splitting
of the sublevels in the ground state of the Rb87 atom.? The magnetometer was
operated as an atomie self-oscillator through an optical pumping technique in
combination with a weak a-c magnetic field. The resonant frequency, the
Larmor frequency, was that corresponding to the separation of the Zeeman
sublevels. The scalar Rb®’ magneiometer was converted to a vector instrument
by using a set of McKeehan coils to apply a sequence of known bias magnetic
fields.

The bias coil system used for the refinement of the Rb®’ magnetometer
also provided a means for inflight calibration of the flux-gate magnetometer
zero field levels, since it was possible to measure the unknown vector field
simultaneously with two vector instruments, The flux-gate magnetometers
measured the magnetic field vector at an extended range even when the rubidium
vapor magnetometer was in a null region. There were two of these mull regions
of magnetic field orientation, polar and equatorial relative t» the spin axis, in
which the magnetometer would not self-oscillate with sufficient signal-to-noise
ratio for accurate data.!

The magnetometer sensors were placed as far as possible from the satel-
lite. The rubidium vapor magnetometer was contained within the spherical en-
glosure mounted on top of a telescoping two-section boom. The Rb*’ magnetom-
eter resonance gas cell was thus placed 1.65 metars from the cenier of the
spacecraft. The two monc-axial flux-gate magnetomaters were mounted at the
extremities of double-sectioned folding booms. These sensors were located
2.1 meters from the center of the spacecraii. Two booms were used to make
the spacecraft both statically and dynamically stable. Both their axes were
oriented to lie in the same meridian plane containing the spin axis of the satel-
lite but at different angles to the spin axis. The purpose of the two angles was
to allow the sampling of magnetic fields larger than 40+ by one of the two sensors,
depending on the orientation of the unknown field to the spin axis. Because two
angles whose sum equals 90 deg were used, the sensors complemented eacn
other in their ability to measure accurately, and in an undistorted manner, fields
of inteusity greater than 40,.




The necessary measures were taken to easure that permanent cr inducad
magnetic fields would be kept at a minimam. Preflight mapping of the actual
spacacraft magnetic fields due to permanent, induced, and stray magnetic fields
indicated contamination levels at the flux-gate sensors of less than 0.6y. Further
tests were performed on the effects of the vibration of forromagnetic materials
in the earth's magnetic {eld to evaluate any possible changes in magnetization
which might result from the vibration of the satellite during the launch maneuver.
These tests indicated that these effects would bc beneath the range of the in-
strument sensitivity.!

Telemetry

The pulse-frequency modulation (PFM) telemetry system used on IMP 1
encoded the flux-gate data by applying them to a voltage-controlled oscillator
whose frequency output, 333 to 938 cps, modulated the 136-Mc/s carrier. The
flux-gate signals were digitized on the ground through the combined use of a
contiguous set of narrow bandpass filters specifically designed for the PFM
telemetry scheme and commonly referred to as a "comb filter." This led to a
precision in the digitization of +0.4,, due to the precision of the comb filters,
which was 1% of full scale range,!

The magnetic field data were transmitted by the satellite sequentially in a
format which time-multiplexed the magnetic field information with the other
scientific sensors and spacecraft performance in g predetermined time-shared
manner. Each normal telemetry sequence was 81,9144 sec in iength and con-
tained four samples of real-time flux-gate magnetometer data consisting of
continuous transmission of 4.8 sec at intervals of 20.48 sec. Four such samples
per sequence were shared between the two flux gates. The procedure was re-
peated for the next two sequences in identical fashion. Every fourth sequence
contained only rubidium vapor magnetometer data, which were continuously
transmitted for a period of 81.91 sec with gaps every 5.12 sec to allow for the
synchronization time channels included in the PFM telemctry format,!-3

Operational Experience

The successful operation of the satellite continued from November 27, 1963,
to May 30, 1964. Transmis3ion of data ended as a result of insufficient power
from the solar paddle system. However, data were again transmitted from
November 12 to December 18, 19643

About 80% of the IMP 1 orbital period was beycnd 10 P or ~64 000 km.
The initial apogee of IMP 1 was 25 deg west of the sun, and owing to the hslio-
centric motion of the earth, precessed approximately 4 deg per orbit west of




the sun during the first six months of operation, Despite this precession, the
satellite movec in an inertial coordinate system so that the relative orientation
of the satellite orbit to the ecliptic plane remained approximately the same.
Measurements of the position of both the magnetospheric boundary and the shock
wave ended early in the lifetime of the IMP 1 sateliite due to the precession of
the orbit in solar ecliptic coordinates.’ 3

From orbit 22 on, the satellite was within the interaction region surrounding
the magnetosphere, and from orbit 31 to 47 the satellite was entirely within the
earth's magnetosphere. The tail region of the earth's magnetic field showed no
indication of any termination at satellite apogee (31.4 R,).!-

During the period February 17 to May 30, 1964, the sun-earth-apogee angle
decreased from 253 deg to 156 deg. The observations during this period showed
a distortion of the earth's magnetic field by the flow of the solar wind which re-
sulted in a draping back of the field into the anti-solar direction® These meas-
urements gave the first detailed evidence for the earth's geomagnetic tail. A
possible detection of the lee wake of the magnetohydrodynamic interaction of the
solar wind with the moon by this experiment has becn discussed.*

DATA

Reduction Techniques

A natural coordinate system which was used in the initial reduction of mag-
netic field data (on a spin-stabilized spacecraft) is one associated with the spin
axis of the satellite and the satellite-sun direction. This system is defined in
Figure 2; the Z axis is coincident with the spin axis of the spacecraft, the X2
plane contains the satellite-sun vector, and the Y axis is chosen to form aright-
handed coordinate system. The analyeis of the mono-axial flux-gate data was
carried out through the use of numerical filters, which were designed to extract
from the spin-modulated magnetometer signal the first harmonic and the first
and second time derivatives of the magnetometer signal at a particular instant
of tirae. As shown in Figure 2, it is possible to combine the first and second
time derivatives to determine both the component of the magunetic field perpen-
dicular to the spin axis B,, = B sina = B, and the azimuthal angle of the mag-
netic field . These two quantities and the first harmonic then determine the
component of the magnetic field parallel to the spin axis By, = B cosa. The
three quantities, B;, By, and ¢ completely specify the vector magnetic fieldB.'

A limited amount of processing of the flux-gate A magnetometer daia was
performed on board IMP 1. A signal peak detector was developed to provide a
pulse in time coincidence with the maximum field value which occurred during
each spin period. A 100-cps counter was gated on by an optical-aspect sun pulse
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FIGURE 2 .
PAYLOAD COORDINATE SYSTEM
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The procedure given is the o.ae used to obtain vector fields with monoaxial
flux-gate magnetometers on a spin-stabtlized spacecraft.




and was gated off by this peak pulse. In this manner, the azimuthal angle
was measured on board once during each telemetry sequence, and the numer-
ical procedures that were used to demodulate the spin-modulated magnetometer
data were thereby accurately checked. Angle measurements were more precise
for azimuth because of this procedure and were accurate to +2 deg. The angular
error of the polar angle o was dependent upon direct measurements of B , and
By; and could therefore be large for certain ratios of B, and By,. This angular
error was not significant when the data from the initial payload coordinate sys-
tem were transformed to the XYZ coordinate system since B L 8iny, By cos y,
and By were used directly. The uncertainties in the field values and azimuth
angle combine s0 that en estinate of the general directional accuracy of =5 deg
was conservative !

Each flux-gate magnetic Held vector measurement was obtained from a
sample of data 4.8 seo in length and containing 30 discrete samples of the mag-
netic field with a sensitivity of 0.4. The bandpass of the magnetometer sensors
was flat with negligible phase shift from ¢ to 5 cps and fell off at § db per decade
for higher frequencies. The procedure used to obtain & vector measurement,
from the sampling of the magnetic field, limited the final information bandwidth
in the analysis to approximately 0 to 0.1 eps. !

Timespan of Data

Data available at NSSDC are stored on magnetic tape and cover orbits 1

through 48, The actual timespan covered is from November 27,1963,to May 23,
1964.

Format of Availab_l_g Data_

Flgure 3 illustrates a set of coordinates which nave proven successful in the
analysis and interpretation of the magnetic #old data. In this system, the origin
is at the center of the earth, the X, axis points to the sun, the Z axsis
norinal to the ecliptic plans, and Y. is chosen to form a right-handed coordinute
system.

The vector magnetic field will be presented as a magnitude F and two angles,
& and ¢. The angle # represents the latitude of the magnetic field, being posi-
tive above the plane of the ecliptic and negative below, and the angle ¢ represents
the longitude, belng 0 deg when it points to the sun and 180 deg when 't polnts
away from the sun. The coordinate system is not stationary in inertial coordi-
nates, but rotates about two principal axes and maintains its orientation, as
shown in Figure 3, at all times. Viewed from a nonrotating heliccentrie posi-
tion, the coordinate system moves around the sun orce each year [ollowing the
orbital motion of the earth,!




FIGURE 3 .
SOLAR ECLIPTIC COORDINATE SYSTEM
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The coordinate system is also useful for studying the magnetic field phe~
nomena associated with the interaction of the solar wind with the geomagnetic .
field. Since the interaction leads to the formation of a geomagnetic cavity which
is strongly solar-oriented, the coordinate system chosen is particularly mean-
ingful in presenting the magnetic field data in a frame of reference which illus-
trates the close relationship of the solar-terrestrial phenomena being studied. !

The magnetic field results presented in the format of dats represent the
time average of ihe 12 flux- gatea measurements occurring in the telemetry
transmission in sequences 1, 2, and 3. The average of these measurements
ylelds a sampling interval of 5.46 min. The solar ecliptic components for these
12 measurements are averaged by simple addition, and no specizal filters are
employed. For the X, . componert, if x:f represents the i*h value of the mag-
netic field in the sample set possible,
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where N is less than or equal to 12, depending on the percentage of missing data
points In the original 30-point data samples. If the number of missing peints,
owing to either digitization errors or transmission errors, is greater than 107,
the corresponding vector field sample is not used in the analysis to determine
the 5.46-min average.

These average values for the three components are used to compute the
magnitude F and the two angles & and ¢. In addition, the average value for the
components is used in computing estimates of the variance of the magnetic
field for the 12-sample data set. The variance is defined as

N
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for the X _component and similarly for Y, and Z .

The magnetic field data are represented by the following six parameters
sampled at 5.46-min {ntervals.

F the magnitude of the average components.
1P+ 1P+E)
the latitude of the field direction.
s L = 1
tan-1 {Z.,fl.i (x-.)? + (Y..)2] l./'a'/r
the longitude of the field measured in the plane of the ecliptic.
tan-! (Y /X ]

e

§X variance of the field in the X,, direction.

L1

5Y variance of the field in the Y, direction.

8Z variance of the field in the Z, direction.

The data available at NSSDC include an hourly average deck which was
generated from the binary summary tape for November 27, 1963, to February 24,
1964. Only those 5.46-minute averages with ten or more good points and with 2
field magnitude of less than 40y were used in calculating these averages. The
averages are punched on cards in the format given in Figure 4.




NSSDC also has available three 556-bpi binary summary tapes which include
the 5.46-min sverages taken from the Mux-gate experimenter's tape. Two of the
tapes were made on the IBM 7094 and cover orbits 1—~43. A third tape, pro-
grammed for the IBM 7094-T044, using a direct couple system (DCS) covers
orbits 1-23 (November 27, 1963, to February 24, 1964). The format of each of
tha two non-DCS binary summary tapes is given in Figure 5 and contains the
word number and a description of each word. The DCS tape is in the same
format except that the control words are fitted to a DCS system, and the physical
records consist of 460 words. The last record of each tape is [ollowed by an
end-of-file.

FIGURE 4
FORMAT OF HOURLY AVERAGES DECK

IMP 1 1963 46A
MAGNETOMETERS (02)

Description

Orbit Number

Radial Distance in earth radii

Solar Ecliptic X-Component in earth radii

Solar Ecliptic Y-Component in earth radii

Solar Eecliptic Z-Component ia earth radii

Data Year

Data Day

Data Hour

Magnitude of Field

Angle between Field and Ecliptic Plane

Angle between Projection of Fieid onto Ecliptic Plane and
Earth-Sun Axis
Solar Ecliptic
Solar Ecliptic
Solar Ecliptic
Solar Ecliptic Variance

! Solar Eeliptic Variance
Solar Ecliptic Variance (truncated, so appears on the
cards as [3)

=31 @3 O W G2 DO

w o,

Card Format

12, 4F5.1, I2, 13, 12, F5.1, 2F5.0, 6F5.1




FIGURE 5§
FORMAT OF BINARY SUMMARY TAPE

IMP 1 1963 46A
MAGNETOMETERS (02)

Description

Mouth ID (integer)
Day Count 1D {Inieger)
Station Number (integer)
Tape Number (integer)
Year (integer)
Data Day {integer)
Data Hour ¢ in7eger)
Data Minutes
Sequence Numbear
Spin Angle Average
Flux Angle Average

Payload Average

Payload Average

Payload Average

Solar Ecliptic

Solar Eciiptic

Solar Ecliptic

Payload Variance

Payload Variance

Payload Variance
Magnitude of Field
Angle between Field and Ecliptic Plana
Angle between Projection of Field onto Ecliptic Plane and Earth-Sun Axis
X Solar Ecliptic Variance
Y Solar Ecliptic Variance
Z Solar Ecliptic Variance
Number of Good Points {integer)
Geodetic Latitude in degrees
Geodetic Longitude in degrees
Geomagnetic Latitude in degrees
Geomagnet.c Longitude in degrees
Radial Distance in carth radil
Geomagnelic Longitude of Sub-Solar Point
Geomagnetic Latitude of Sub-Solar Point
Angle between Spin Axis and Satellite Vector

-
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*Each physical record coasists of 36 binary words, with the first word being & binary codr word, which sppears
in octal as 0C 00 43 DD 00 01. The 43 is ~coml for 39 and indicares thar 39 binary data words follow, while the
! shows that the logical record is compleic within the physical record. The 35 date words are given above and
are flaacing poist words uoless otherwise indicated.
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201521507054
176641511201
200000000000
210533036560
605414264140
210462463146
600765176130
000000000000
co0000000025
605467331031
2024421448300
000000000000
201400000000
200754265362

6045146314563
20361084 TAS5T7T
205413222074
576470776131
200754101242
000000000055
2104066314563
211451476436
600522517010
000000000000
000000000100
205604624161
201631453146
20151042 3650
176641067361
000CQ00Q00020
210517024365
605410432777
210456463145
600765214325
000000000000
000000000026
605512600670
202452643243
000C00000000
201400000000
200753255523

6045514563146
203613107074
2054112043566
STEATOAATT 32
200753130676
00000000001 2
210406631463
211434102681
400522533302
000000000000
000000000100
205600762163
2016314631A6
20151155367s
1T6640445425
0000000092000



@ FiLe 0001 REC 0027 <

Po.ooooo.oo.oooooooo.o

0746S
0Bl 9
0E6%
091z
0861
1006
1087
110¢€
1152
1201
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177443037€44
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203€14A47775S
2054100221¢€1
S7647C24T7267
200752€02100
c0000000CCI
c10406€31423
211446773512
€00522242£€25
cooonna0eccco

2C0752703267
€10400314631
2C2a6314€315
605426144045
600513471027
577443720350
603427534121
2CS54C7484C01S
207503235543
§76423331771
¢00000 000000

V00000000100
205600065513
201631 4€31406
201513305700
176640356041
000000000000
2105004753410
605408025185
210452000000
600765235372
000000000000

Q0000000
21 142741
601714€3
22057776
60056774
17744372
G045TAE3
20361502
20540744
57647017
20075281



000000000L5S
211427412541
601714€31463
200577761432
600567745654
L77443720350
6045Tac31a863
203615022076
205407440015
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00000QQ00C026
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000000000000
20 1400000000
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610402€21463
202463146314
605425440231
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S7TT444220472
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S104CEE3] 463
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576423374170
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0000C0000555
21142823772¢C
6C1T14E31463
200577715727?7
600567745654
1774844520472

210503012172
605404577134
2104526314653
200765232511
000000000000
0000000000265
505536462276
2024564207450
000000000000
201400000000
2007s2811727
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LIST OF TIME GAPS OF EPHEMERIS DATA GREATER THAN 1 HOUR.

YEAR MONTH DAY HOUR

1964 March 28 11
1964 Sept. 21 10

1964 Oct. 11 9
1964 Dec. 12 12




DATA SET 63-046A-02A

BRIEF LESCRIPTION

This data set consists of two reels of 7-track, 556 bpi,
IBM/7094 binary tapes. The analyzed fiuxgate magnetumeter
data are as received from the experimenter: 5.46 minute
averaged magnetic field data, in both Cartesian and spherical
representations in a solar ecliptic coordinate sysiem. Time
of coverage extends from November 27, 1963 to May 30, 1964,
with 90% coverage.

OBJECTIVE

The purpose of this data set is to present 5,46 minute
average values of the magnetic field observed in the outer
regions of the magnetosphere, including the earth's magnetic
tail, and in interpianetary space.

FULL DESCRIPTION

The data set consists of 2 reels of 7-track, 556 bpi, IBM/
7094 pinary tapes. Each physical record consists of a code
word followed by 35 data words. The data words include: time
information; Cartesian and spherical components of the averaged
vector magnetic field, in solar ecliptic coordinates; variances
of the averaged Cartesian components; spacecraft position in
geodetic and geomagnetic coordinates; geomagnetic longitude and
latitude of the subsolar point; the angle between the spin axis
and the satellite-sun vector; the number of good 20.5 seconds
data points (maximum of 12) from which the averaged field vector
was constructed,

QUANTITY AND QUALITY

The time period covered by these 2 tapes extends from
November 27, 1963 to May 30, 1964. There is at least 90%
coverage. However, because the fluxgates saturated at field
values greater than 40y, the data given for adial distances less
than about 8 earth radii are meaningless. (The spacecraft
spends 95% of its orbital period beyond 8 earth radii.)

These tapes have been used at NSSDC in generating further
data sets, and have been fcund to contain data in the specified
format and to be free of tape errors.




FORMAT

63-046A-02A Explorer 18, Magnetometer

7 Track, 556 BPI, 1BM/7094 Binary tapes

There is one file per tape. Each phys.cal record contains 36 worcs

(216 characters). The first word of each reccrd is a control word
which shows that there are 35 data words to follow. Each data word
is a 1BM/7094 floating point word unless otherwise indicated in the
description given below.

DATA WORD DESCRIPTION

1 Data Month ID (integer) Jan.=l,...Dec.=12

-y Data Pay Count ID (integer) 1,2,...31

. Station Number (integer) NITU*

&4 Tape Number (integer)

5 Year (integer) 19XX; XX given on tape

6 Data Day of year (integer) 1,2,...365

7 Data Ho:r (integer) O0,1,...23

8 Data Minutes 0.000...59.999

9 Sequence Number (integer in floating point format) NITU*

10 Spin Angle Average+

11 Flug Angle Average+

12 Field Payleoad X Component, in gammas

13 Field Pavload Y Component, in gammas

14 Field Payload Z Component, in gammas

15 Field Saler Ecliptic X Component, in gammas

16 Field Solar Ecliptic Y Component, in gammas

17 Field Solar Ecliptic Z Component, in gammas

18 Field Payload X Component Variance, in gammas

19 Field Payload Y Component Variance, in gammas

20 Field Payload Z Component Variance, in gammas

21 Magnitude of Field, in gammas

22 Angle between Field and Ecliptic Plane, in degreeg**

23 Angle between Projection of Field onto Ecliptic
Plane and Earth-Sun Axis, in degrees**

24 Field Solar Ecliptic X Component Variance, in gemmas

25 Field Solar Ecliptic Y Component Variance, in gammas

26 Field Solar Ecliptic Z Component Variance, in gammas

b Number of Good Vector Field Measurements used in
generating 5.46 minute averaged vector fieid

28 Spacecraft Ceodetic Latitude, in degrees

29 Spacecraft Geodetic Longitude, in degrees

30 Spacecraft Geomagnetic Latitude, in deprees

31 Spacecraft Geomagnetic Longitude, in degrees

32 Radial Distance of Spacecraft in earth radii

33 Ceomagnetic Longitude of Sub-Solar Point, in degrees

34 Geomagnetic Latitude of Sub-Solar Point, in degrees

35 Angle between Spin Axis and Sactellite-Sun Vector,
in degrees

d NITU - ¥o* {mpc~tent to User

** This angle is measured from the ecliptic plane, positive north

*** This angle is 0 if ecliptic-plane field component is towards sun,

90° if ctowards dusk meridian.
The significance of these variables is indeterminate and is
presumably aminor.




) F1re 0001 sec 0201 ¢ g_vl,eL _ ap qi/{ %E"i&b J‘
0001 01 000000000013 - 00GO000D0032 cceodtee 9 00009
A S Pl [ e A 0049 07504 000000™-202831727023 205627146314 60142
I 0097 E0E£7342%214 BC=AA3567372 202424365604 20655024354 20a¢]
0145 203570054404 20€£473725310 205571550313 000000000005 40540
' 0193 203411625434 21CS7S21€-0€ EO0FA04025326 207673863146
FILE 0aocil REC 000c Ch 0216
00C1 00CCaItPDODI 000000000C:3 000C0N000033 OCOCOCCO0030 00000
ey 0049 204671042104 207526000000 20253230065 2055633186314 O000D
) C0S7 60567313530C 605740517540 400000000000 CCOCOCO0000C 1%%440
2145 1£340CCCCCCO 1%44C0C0CCCC 153400000000 700000000006 60€4ad
0153 20427672536 210572806472 606406318372 207673463145 o
) FILE €CC) REC 0003 CH 0Z1¢ Ve .
000 000C43N0000! OCCOCCOCCCI3 0C0000000033 000000000020 00000
A 5 0049 2004S2E282252 207544000000 202832350065 205657356734 20460
) 0097 605567154315 605562654400 206734353712 204536371253 20561
0145 20644%415C71 200464663731 20%414777725 CCOCOCCO2CAY S0640¢
0193 20344%4871CC 2105684763345 GOHA0ATEE040 20TETIAEI1AE
| FILE COOL FEC 0004 CH OZ1E€ i
Q001 000Ca3000001 0OCCC0O0000013 000000000033 O000C0C00020 00000
0049 20360214€714 2(7568002CQC 202532015515 205710421041 00000
| 0097 60SE7310€6018 60574051740 CO00COOO0C00D0 000000000000 15540
0145 15349C000003 154500000000 153400000000 O0C0000000006 0640
0193 207463242(A83 210562151254 AHOFEA0S]IN1azZ3 ZCTET34EdlaAE
} FILE 0001 REC 000S CH 021¢&
0001 0CCCa3CCCCCY 000000000013 000000000033 000000000020 0¢H00
0049 204550421042 207604000000 202532015518 205762525251 00000
[ 0097 605€7307€174 6E057408175a4C C0OOC00000000 000000000000 15549
0145 153400000000 1%4400000CCC 153400000000 O0OGQ000000006 60641
0193 20350072:066 210-EP:35:7& ELEACS25A006 207673a631a8
SEILE 0001 REC 0C0& CH 0216
. & 0001 OCCCaz000001 0J0000CO001Y OONO0000COT3 CCUCOOOO00ZD 00000
0049 205417356735 207628000000 202522015515 206407356735 20450
Q067 6057C13C7448 605672475675 205674074105 J04437ISECT0 20565
0145 206£2€325143¢ 2(3513561612 205445611617 20000000201" 60€41
i s 0193 203515751550 Z210CC4E22365 HOKA0S3ABIES 0757 3563148 =
FILE CCC! REC 0CO7 Ch 021¢€
0001 000C&2000001 GCCOCOCCCCCI3 OGDO00D000033 000000000020 00C00
0049 20554€735673 207644000000 202532172701 2(C6048735673 20460
D097 505544532311 605563041276 205134353713 201645020816 20642
Cl145 20477354251 204647257607 205414381504 OGCCOQCOCOC0O07 60641
0193 203tz tAa47 -3 | 5 OGO0LA0SA0SK2T ZOTETIT4ETIAE
FILE 0001 RFC 0008 O+ 0Z1¢&
0001 000043000001 000N00O0O00L3 000000000033 GONDOO000020 DOOOD
2049 20S€7€214€31 2C7668CC00C0 202532172701 206733567355 20544
0097 60GADTTETESO BCESE20SET07 205757024701 205842470227 20573
0145 205454672656 205524532351 2052475166826 000000000011 6&0641
T DIS93 2035a72Clac2 ZI0SA70T414Y BCEA0TAISOZ0 SCIETISEITEs ——————
FILE 0001 EEC 0009 CH 0216
0001 J0C(a3CCCCCI 000000000013 000000000033 OCCO00CU0G20 OCOOOO
0049 2064126314863 207706000000 202532172701 20675522528 20545
0097 BOEECCIi1CCET E£7CA1IFAEEA0 206412727630 205765€¢311T 2044
0145 206501062535 20€451012345 205534410511 000000200012 6&0€4%
0193 203563710151 ZI0YQAZYTETE ECERCEITIITO 20YEY3AEITEs -
FILE COC) REC Q010 CH 021%
00C1 OCCC43000061 00000000001Y O0000000CO0II CCOTOCCOODZ0  Q0DON
. 0049 205466421042 207724000000 202532350065 2067545314561 20447
e CO0S7 605745127C14 B05717400560 20SE4E675117 ZCaSTCE1&CTI 20565
0145 20€L11%282C¢ 2(3574476416 205503137652 0000000000106 EOE4)
= 0193 203600137170 ZI0CAlABAE0S AU6ANSIZNI23 20757 TaeyIas
FILE (CC1 REC 0011 CH QJ216&
o 0001 00034200000 CCOCOCGECCIT NO0000000703¥ 000000000020 00000
0049 205542210621 207744000000 202233 702438 2(754212%4296 20450’
= 0097 65054NE164276 E04T7Ta4245402 205500141370 2C5735212283 3205450




4

£ O 2 | )
oo,g ccnoéiéﬁﬁé*%"&bb éﬁghoooa bhﬁaoaéhoaé¥' 000 ccccdgﬂi ccaéjz;dbuas",
7082 205627145314 601424365604 205550243655 206611075340 605446665537
5404 206550243cS4 2085 TATZITEE 206660413343 €0E473261654 Z107€14271762°
0313 000000000005 606400702436 2085722050753 6056410000000 207526314635/
A326 207673463146 =

D033 OCOCOCCO00020 000000000002 OOCOQCCACCTY? CCOCLTTLTS13I 0O0000DODODOT
0065 205633145314 000030000000 0000C0000C00 206535463144 GOATSTST4044
0000 CCOCOCGOGO00 155400000000 206535463137 ECEEITTI2TIIT  21TT41440311
0000 700000000CA6 E0EA403CTE3IAL 20STAC000000 60E41214£214 Z0TESLA€E3146
3272 207GT34631A6

0033 000000000020 000000000002 CGCCCCCO0077 000000000512 00000CCC0004
0065 205657356734 2064605016501 20343£127€12 2C541a072405 600410322715
3712 204536371253 205617144617 206437343067 606501271114 211414730063
7728 GCOCOCCOD007 606406314631 20=763412172 6E0E420€ITAES 207562000000
6086 20TETI4E214E e

0033 0000C0000020 000000000002 000000000077 000000000513 000050000034
5515 205710421041 000000000000 0O0CCOOCO000C 206S53S4é31a4 604757717432
0000 000000000000 155400000000 20€23IZ4¢€¢I137 BO065IIIZ71IT 210741825462
10000 000000000006 606407412172 205771463144 6064223144631 207563146314
fla23 ZCTET34€EI1a6 =
D033 000000000020 0CO000000002 000000600077 00000CCECEIT (CCO00000004
5515 205762525251 000000000000 000000000000 2065354€3144 604757753300
3030 000000000000 ISE40CICE000 20€53IS463140 EOBEITIZTIIT 10741322001
0000 000000000006 6064103E560% 205775605075 606423146314 2075643148631
[A00& 207673463(an
FeTY  CCOCOCO00020 DOD000CD0DDZ  0000ICeUCTY?  COUCCCOTOCSII 000000000009
5515 206407356735 204603146314 201746214632 2064354146312 601777152428
4105 Z04437150CT0 205656521407 208873822¢57 ECES4ITAI2TS 211A1173SSTY
1617 N0000000001™ 60EAL1075341 2C64000507S3 €0E424€21463 207%€4€314€3
3353 207673463146

5033 000000000020 00C000C00002 CGCCCC000077 000000000513 0000000CCO0A
2701 2¢6486735673 20460S016501 200%527€12761 205734444342 200631606355
3713 201645020816 206420523434 206401331656 €06560723750 211420034441
1504 CCCO0CC00CO07 606411534121 ZOEA004ZIe=€0] E0€A24€31463 207564631463
SEST7 ZOTETIAETIAE e
5033 000000000020 000000C00002 000000000077 000000000513 00000000000
2701 206733567355 205443146313 204435405540 205426272235 203at24723€1
i701  Z208S4DAT0227 DS0STAETIEIDZ Z0EE02208085 606421743728 211426070971
6626 0C0000000011 606412050753 20£400243656 606425463146 207564631463
EP20 ZCTETIACIIAS

4633 GCOCO0C00G2 0 000000000002 000000000077 O0CLCTOCOCEI3  CTOO00000004
>701 206755282524 205451217267 205442560506 206482€507531 20353I6STI271
7630 2087656eiil3 ZOEA4TEIIZIE 20E5ISICAZIT EOTTARAAETTE  21142S5£3017¢8
3311 000002200012 6064312314631 205776702436 606425463146 207564714631
IO Z2CTETIASITAE RRRST 7 T
033  CCOGO0CO00Z0 0000N000N002 COCCOCO0CC?7  COUCTCCOTSTIS 000000000004
1065 2067538631861 208474314530 202524631462 206510063144 603523636454
=117 2CASTCAYIACTI 205552121151 206522127717 ECETIZTATZIC 211304042705
’652 000000C00010 E0E412436S6C 205774121727 60€4254€214¢ 2075¢€3af3lAc
ITZY Z207ATIRET148 _——

039 H000500063020 000003C00002  COCOCCO00077 COODICOIOS 13 50000 0CODO0A
3435 2(7582174206 204501042103 ZOMES2E28281 206403863145 602421331520
(370 2¢5735212283 205456142240 206443722770 6ECS5ISCIT1657 21141221267




LISTINGS OF TIME CAPS OF

INPUT MAGNETOMETER DATA

GREATER THRAN | HOLR ON

FOLLOWING FPALES.




IBLDOR p2714766

24s SUBR *UNAS ’ 22%e2
7. _SupR *ESAAO.* 22%¢ . e s S es
28 SUAl *FSLBC ¢ 22620
29, SuUAR *FSLD * 22€56
10 sypt *.10CS * ¢ 22712
31, SUBR *.10CS™* 31018
32. synmg +, [O0CSH! 31014

(¢ - INSFRTIONS OR O ZLFTICAS MADE IN THIS DECK)

{ \BUT - CUTPUT SUFFERS 11023 THRU T776A4
UNUSEDR CORE 77665 THRU 77717
et _ yge GAP 1616 - e £ F e
as 337 a 55,9
63 337 10 451
TIME GAP 25461
ey 342 1T 5645
6" 342 1s 1Ce%
= TIME GAP al1fs i b
&2 AT 3 56«7
67 347 4 E€ol
TIME GAP 4129
a3 3a7 7 2590
L 347 € 291
TIVE GAP Lk G L IS _
a3 3a7 e 29,1
63 3A7 5 48,5
' TIuE GAP a8ER
&3 3150 10 38,3
6% 350 12 23 45
s TIME GAP SE?3 .
€3 354 - ah.5S
52 354 1! 25
TIME GA™ &8%5A
£ 358 - 4Te6
LR 158 r 8T %
TIME _GAP 63
a3 359 11 27.8
53 359 12 842
TIME GAP T3é8
e 350 i 4 237
6 350 F 23 .7
TIME GAP a263 - 4
a3l iR4 a 24,8
59 LT} s 41 0
TIwE GAP a1ts
[ 1548 7 45,9
87 154 < 4.7
R TIME GAP eSS (5 —_— :
e 365 3 53.8
& 365 4 A9
TIME GAP EFES
5l 3865 15 4.0
. 64 | 1 EE .3
TINE GAP REED

«a 1 2 49.9




PAGE 37

g2/14768

e
11023 THRU 77664
17665 THRU 77177 -‘




T

F$1ELD COMPONENTS FIELD COMPONENT!
SOLAR ECLIPTIC S« VAAIANCES
H AT Al VR MO-D AR — M N "] e X e, ARSI Z
331 16 28} 63 L1 27 8 22 7 os 4QB 25.431 -18,170 4,319 9155 -
i3 16 8% &3 L1 27 B 232 -1«530 Ha8 37 -15.895 3. 190 S.130 2.9
331 i6 289 63 V) 27 48 33.06 Gedi 1o 877 - e TAS 2,685 T.013 S5
331 1€ 263 &3 11 27 B 37.1 P 397 128.211 -De E1 S 3.553 5:033 1154
-J-}l--—tﬁ—zsz-m_.;&—u_-n_u..:p__rMM_Jm"- _1e3563 1,839 3.261 2,1
331 16 301 &3 11 27 8 500 Be 063 l8. 625 =3.510 2. 580 24967 2.2
331 i6e 05 63 11 27 8 35«3 3=232 24 .381 =1e711 Es 480 B.740 Al
331 L€ 206 ol 11 27 4 Jed =4 4005 &+ LS 7.383 6232 11077 9.3
33 16 313 63 11 27 8 co =10, 762 -0+ 129 7876 12591 11.407 Sl
in 16 317 63 L1 27 2 lla9 le 176 =1.044a 22.450 5. 158 &4.259 9.5
33 —ie—231 6341 27 -9 Vi3 - 2e32) 3 .258 =2.902 9,229 1.999 _B.J
321 16 325 63 L1 27 9 223 4,494 12:.316 0. ETO 6+2235 5a.321 Bat
33l 16 329 03 11 27 9 232 ~0s HTE =24.378 14,71 0 5562 10.156 6L
331 a 333 63 11 27 G 3347 -Jds U1 A Qe3aa -Te293 65.028 10 <147 Gl
331 16 3237 63131 27 9 392 2023 8 .7564 A.223 2.903 4797 12a0
331 -] el &3 11 27 7 4% .0 8206 10 «9 44 Be. 885 2:185 4.3903 25
33} 16345 6311327 SR, P — R 16 A6 = S5.869 3.871 6.10G 6.l
3131 B 349 63 11 27 9 59D Je 323 17053 -10.418 T« 320 1.604 Tei
331 16 383 63 11 27T 10 L ey Je3>a 5383 -11.283 3.065 6 044 1at
321 8 387 £3 11 27 19 D02 -2 «550 5.878 -1 0. EA0 3., 034 3.333 Set
3431 g 36)] 63 11 27 10 lie% G 151 17. C658 =13,854 G779 S.627 Q.
331 16 365 63 1L 27 10 1795 =le 762 Se 1 63 -12.7%7 B 314 T.072 o,
331 16— 366931127 30 22+ — =335 — 3602 =11.067 3. 480 A.948 S
331 99 373 63 11 27 10 23 .3 -& 490 2 3.371 -1 0. 7856 2:62% Q273 3a !
31 a 377 63 11 27 10 333 -Ge 562 L« 8EB -Tal26 Ta361 B 240 Sal
31 -] 381 63 L1 27 10 392 =T+400 -2.415 - o 008 G961 T«047 Te
331 16 285 63 11 27 10 «%.7 =7 «555 -5 o8 58 -7« T36 As. 959 T«830 &
331 G ZFS 63 1L 27 20 SJe2 -J.612 0D«541 -5:137 T« A2 5.379 Bl
331 16— 353 631137 10500 -le 383 3. 023 - 08.3T7T9 7007 8,070 71a
331 99 367 o3 11 27 11 lad 3. 47C 6507 -0.839 1. 687 T«867 Te
331 16 A0 63 L) 27-11 Se2 3.558 S «390 54259 T«012 B. 162 Ta
321 S 0% 63 11 27 L1 1243 Jeb6S Ge.4€a PaOV 7 4,480 S.9395 S
331 16 4C9 63 11 27 11 17+.5 de LTE Te LET 1 Ds 663 1 « 265 S.102 2a
331 SS9 413 63 11 2T 11 22.9 3,424 BeT22 10.056 2. 488 2 .880 Ze
>33 16 a4yl 6411 27 3 Sded 3 .037 T 232 115452 1.037 2245 las
321 20 421 63 1 27 11 33.3 -] ed 23 1l«118 E.ATS 9, 059 7253 Ee
331 i 425 63 'L 27 11 P de 212 Ee. Sl 11.459 2.623 6.463 4 e
331 99 429 63 11 27 11 8a.0 Ls 405 G239 9.428 S« ATE S804 S
3z 1 433 63 1127 11 502 s .894 b+BTT Q.77 8,922 A4.394 2e
331 20 €37 63 11 27 11 537 Geba2 9017 4.073 A, TO0S 8335 Ba
331 —1—AAlL &3 2T 12 la i oSl s 11.832 =2 841 12,212 Q.608 16.
3131 20 445 63 1t 27 12 e D -4, 225 1036 0.8 2% 12. 572 12.,308 Ta
331 L] 449 63 11 27 12 1.1 -2 2159 6H <304 1. 787 L 040 11.088 Ba
331 20 453 63 11 2T 12 17 .5 —-3.961 184S 1 «£47 G838 4,327 B
331 i 457 o3 11 27 12 233 -2y 718 3. 8:3 AL 951 6. 194 10,986 12,
331 20 461 93 11 27 12 265 Je 8538 Teas%2C -De?2%1 e, 280 S.158 5.
e & B i 265 63 11 - 27 12 33+3 —=2.057 £ 2034 3418 Ll 826 1.53F 2a
321 L €S 63 11 27 12 37.% -3 389 2,921 0«3505 1«961 1.315 2
131 1 473 o3 L1 27 12 L£4.8 -le L&D 4. SC3 1006 =083 2=151 2
] 99 AT7 563 11 27 12 90«3 - Us 805 J.945 2«37 1172 0 «+ 958 0

M= 1 MAGNETOME TER S.a6 ¥ INUTE AVERAGED DAT A




E AVERAGED DATA PASE 2 PART ONE

FIELD COMPONENTS SPACECRAST

SeE e VARIANCES FIFLD FIELD FIELD RADT AL

X X MAGNITUDE  THETA _ ©ou1  DISTANCE
8.319 9.155 4.639 29.618 -28.582 77908 12110
3, 190 Se130 2.491 17217 -67«401 103, 368 12, 228
3.665 TaAl3 5.593 20.531 =-28.115 67708 12.353
3.653 5.033 11.450 20.502 -ls 718 &2 . 705 12.47H
LM+JJ6L_L_UL_W;M.__ 12,591 _
2. 580 2.967 2.252 20596 -2.811 66,590 12« 708
Gs 080 B.TA0 A.l92 25.234 -3 .887 75.529 12. 8213
6232 11.077 Qs 358 12.575 44,278 238,066 12.942
2591 11.4807 S.0786 13,337 35194 1 80. 686 13.059
5. 158 4.2%9 9.528 22515 85,995 318.417 13172
Q.229 7.999 8,353  G.134 =19,118 73.017 _ 13.288 =
5225 5321 B« 154 13.139 3. 797 £S.5548 13,401
65562 10.156 6.031: 28.478 31.100 268.649 13,513
5.028 I0 147 Ge359 7«99 -6T7 412 | 7T3.488 13 624
2903 4.797 12.071 12,306 392.951 £3.223 13.730
2.185 &.903 2+ 526 15. 680 32.227 E0.R862 13 .R49
3,871 65,100 6,733 17,772 _=1G9.288 79.1T7A 13,935 _
T=320 3.604 T.209 20.292 -30,890 79,000 18,065
3.065 6 044 3.872 12,959 ~-B0 462 BH.T38 L4, 1 72
3. 034 3.333 S5.622 12. 627 =59, 506 11 3. 455 14 .278
6779 S.627 4.972 22.372 —JA.263 T6. 332 18,385
S. 314 T.07T8 4,380 13868 -66.809 108.819 14, 4R7
3. 840 A4.049 S5.373  12.8249 -59,619 145,317 14,595
2:862% QG273 3. 978 12« 317 -61. 121 145,483 14,697
T«361 B «240 S5«952 10243 -4£.964% 167, 390 14,802
6.961 T«04a7 T.861 11903 -49.1564 198,072 14, 908
Ae. 959 T«836 4.248 12.181 -39 .424 215.450 15S. 006
7« 082 S5.878 6,808 S« 201 -80.G€2 138.536 15.103
l..ﬂﬂ? - A-JJD- - T 525 5..127 ._:‘S-A AR J.J--LA 99: A5 -.ELS -
3. 687 7867 T«920 T«376 -6+530 62.623 15 212
T-012 Bal 62 7.253 J.081 43,905 5S.837 1S.812
4,880 5.935 5«31 10« 329 50.974 Ba,136 15.515
1 .285 5102 2.527 13,520 52« 060 59. 829 15610
2.488 2.880 2.938 13.745 47.021 68,563 15 T0S
1.037 2.243 1,292 13,995  5S5.706 672345 1S, 800
9. 059 ?2.083 f.353 He 650 T6. B25 1X.945 15.902
2.623 6.483 4.067 13.604 57.383 62.269 16000
5. 4TS 5.264 5.112 13.240 45,402 B3, 175 15097
4,922 G.394 2335 12914 49,185 £4.561 16.130
B.70% B.325 Bs330 13. 136 18,0861 4217 162807
D277 Q608 16.TI18  12.484 =13.155 TA.986 163765
2.572 12.308 Te«B36 4.37M 5.591 166« 218 16. 671
£.040 11.088 6.730 5202 15.003 108.983 16.569
5.838 8,%27 B. 429 4.527 21. 232 155,957 16 .650
65+194 10.986 12.746 S.BAT 4¢. 189 124, 988 16 752
. 280 S.158 6.810 T«491 -1 « H456 83.572 16. B4l
1.52G 1,536 2.007T 482 432706 135.63% 1 54935
1«961 1315 2. 053 4. 509 G« 835 139.14% 17 .022
z.083 2151 2.051 43006 12315 110,013 17119
1172 0 «958 D821 4,685 I0.TED 101.535 17. 203
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FL1ILD COMPONENTS

MAGNETOMETER S48 MINUTE AVERAGED DATA

FI1ELD CCMPCNENTS

SAACECRAF!

TAPE FAYLUALD CURDINATES PAYLOAC VARIANCES GFODRETIC

. Mt X =il | E i X _ ookt gl 7 LAT R
. 63 11 27 8 22.7 & 25587 =23.308 -8 292 4,285 Talél Ta3d92 11,870 . )
63 11 27 A 28.2 -] Lel3d7 =123520 7 +800 31.399 S5.048 2379 —31930 -,
£3-11 23 B 33s0 6 42945 -19: 018 — e 445 4.356 3,353 B.67T —31.790 -Sae

. €3 11 27 E 391 & 84,542 =-13:817 -14,450 S5¢ 151 11765 3,997 =31«76D -6
Mﬂmu_h_im.mﬂzm.szJ&a__zlﬁﬁﬁ_L&u— AaldQ =Ta,

63 11 27 B 30.0 b 34755 —-15:082 =12.245 2:260 3.487 1807 -31.532 -8

. £3-31- 23 8 5545 6 Os436 =19 100 —16. 451 7« 594 6126 5832 =-31.650 -9
€3 11 27 3 G (<] -8,127 G727 418 Se 334 6£.849 13,182 =31.580 ~11.
56311 27 9 Sef 6 =12.031 Sa827 =1.491 11182 12.621 Q.4846 =31:5680 =12

. 63 11 27 9 11.9 5 -8 485D 199759 =15.200 5991 T«182 £4,932 =31.302 -13.
63 31 27 € 17.3 6 12145 —HA.100 —4.064 1C.09] 7.925 _Ta379 —31.470 —14.

83 11 27 9 22.8 o D.592 -~Hs 475 =-9.,992 4.602 6966 G059 =31.8440 =15,

. 63 110 27 9 2B.2 1 1 <241 2d «9220 5509 6.689 10113 7637 =31.400 -16.
63 11 27 9 33.7 i -Q 232 -Hel9l S5.873 5,707 13.086 4,804 -31.370 ~-17.

3 11 21 S A4.2 & =0a 150 -0s 883 —-12: 775 3.2602 11.132 Gah32 =31+330 —18.

. €3 11 27 9 45%.:0 1 Js 233 ~-2: 033 =106 217 2« 531 3e 163 4.339 =31300 =19,
H5£3 13427 -9 501 ——B Oe300. =15:100 =7,508 2,794 7.053 _5a331 —31,.270 —20.

= 63 11 27 9 3543 1 1+7)8 -17,633 —4 4B3 3 B.19a 5,888 4,088 =-31,23) -21.
.'. e3 10 23 1AC 1.0 6 la 7646 -12. 340 3. S%1 4111 Set539 3.754 =31 170 —24,
" €3 11 27 10 ©+5 1 =0s942 =-1'.692 4,675 2.488 #,84Z2 4,720 —31.140 —25.
63 11 27 10 119 1 da.322 =21 382 -2 T30 6038 5,819 5:659 =31.100 =25,

. 653 11 27 10 1 7+H 5 D433 —12.%33 65125 6.627 S«244 5110 =31.27) -27.
£3 11 .23 1C 22.8 6 —2.db% —=10.,209 T, 1823 4.085 6339 2:819 =-31.040 -—-28.

3 11 27 10 2843 1 = 25905 -9 TO2 T« 036 2. 729 S« 130 2,663 =31.010 -29a

. 3 11 27 10 33.8 1 -8 o434 -2310 6730 5997 A« 626 6 T76 —320.980 =30,
3 11 27 10 39.2 1 = 34955 -4 edla 10 < 3EH G446 9:927 3.852 =30.,952 -3l.

€3 11 27 1€ s4.7 & =3, 800 -lagld 11.85CS 1 0.221 S« 178 4,725 =30.,910 —32.,

. &3 11 27 10 SV.2 1 C: 050 -3, &TS 3. 408 5. 321 G.0T2 B.,081 =30.880 =33,
- £3 11 27 10 55,6 B =097 _=23.a833 1s342 T.515 5. 198 62330 —30.,850 =35
&3 11 27 11 lel 1 L o702 -5+308 —h o TG2 J.458 Q9,753 5+555 =331.733 =27,

. £3 31127 11 Ge5S & Le 458 Ue 275 - Ge D25 B 645 9. TA4 S.,425 -30.760 —39.
63 11 27 11 12.9 1 =~ Jde UDg Qs 667 -Qe 837 3. 378 6.065 5965 =30.730 =39,

43 31 27 11.17.5 o -Qa&a3 1 «323 =13.367 1496 3.847 §4126 -30.700 -840,

@® 5311 27 11 22.9 1t -1«507 D383 13650 2.482 3,534 2,150 =30.567) =41,
A 11 27 11 Z28.a 5 =975 Sa ¥ —13. €33 Cal78d 22135 1620 -30.550 —-42,

€3 11 27 11 338 1 -2e333 3558 =-4,.T792 Te 590 Ge 132 10,823 =30.620 =43,

. 63 11 27 11 333 | =L s%ud 2975 =13.200 031 8. 523 5337 -30.5320 =45,
63 11 27 11 44,8 I =3.072 0317 —12.708 4,316 3.003 7,636 -30.56) -45.

£3 11 27 11 502 1 Oa3£5 1=a 550 —12« E17 Salat 3:332 3,519 =30.530 —-a47,

. 63 11 27 11 S5.7 1 4,508 ~=3e883 =11.592 10289 6.667 84615 ~30.500 —48,
£3 11 27 12 1.1 1 OalZ3 =10a708 =6+417 11.144 17,289 S.968 —30.450 =50,

63 11 27 12 582 1 —& o3)3 -0 475 0,567 10789 12.6564 Q.708 ~-30.827 —-51.

@ 3 11 27 12 1241 1 82025 -32 933 —4:433 Be402 5.906 9,333 -30.390 -52,
€3 11 27 12 175 1 - e BHS D« US 0 - Do 625 S« 221 B. 173 6153 =-30.360 -S54,

63 11 27 12 23.0 1 ~-& o733 0023 =4 BT7S 5818 11.277 12+669 -30:3%0 -35,

@ 53 11 27 12 28.5 | 04958 ~5.062 =—4+833 6.092 A,21% ©6.058 -30.31) -55,
3 .11 23 12 33,9 i - FadZS 0817 —2,.8S2 1,400 2.093 1794 —30,280 -S7

€3 11 27 12 394 | -8.008 =-1+8L7 =0Ce983 14799 2.059 1,959 —30.260 -58,

@ o3 11 27 12 43.8 1 =2.90G 2048 =2.975  1.911 24144 24217 =30,230 =59,
63 11 27 12 50.3 1 -2e342 -1 o208 3 -3 850 B.946 0.398 Lel24 =-30.200 -6,
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NUTE AVERAGED DATA PaGE 2 PART Twd 63"'0 ‘{‘A = (7-!2/4

CCMPCNE NTS SIAZECRAFT SPACECRAFT SUB-SOLAR POINT SPIN FLUX SPIN-
e VARIANCES GEODRETIC GEQMAGNETIC GEOMAGNETIC AMNGLE ANMNGLE 3SUN
-—X Z LAT LONG AT _  lONE. LAY _LONG . AVG 2 AYG  ANGLE

72141 Ta392 —31.870 =-3.110 =26.500 ©60.000 264639 116,310 2.71 27T 4T 111.0
5.088 2,379 —-311.930 -4,120 =-26.300 59,100 264812 115,032 2.71 253.85 111.0
5,853 82677 —31.790 -S.140 —26.100 58200 =25+181L 113.755 271 27572 111.0C
| 1e TGS 3,997 =31.7T€0 -6s1 70 —=25.900 57200 —25.949 112, 483 2. 71 259.93 111.0
P.BEH 2.885 —31.720 -~T7a200 =254700 56,300 —25.715 111218 2.71 257, 07 1110
3.487 1807 -31.532 «8.230 =25.500 55.300 =25.478 113,987 Z2.71 24T .B32 111.0
6126 5832 —31.650 =—9.270 —25.200 54,300 =-25,239 108.683 2.71 255.70 111.0
6.749 13,182 =31.580 =11.350 -24.800 52.500 ~24, 7TST 1064 165 2, 7Tl 22770 111.0
12621 92486 =31.580 =12.430 ~24.,600 51500 -24.514 104,910 2,71 280403 111.0
7182 5,932 =314530) =13,452 -24,.400 50,600 28,269 103.558 2,71 113,03 111.0
_1;32h_“14313_11L;ilﬂ_:lﬁgﬁﬂﬁ_:ﬂﬂnlﬂﬂq_iﬂgbﬂﬂ_:ﬁilﬂll JU2.808 2,72 23190 111.0
65966 T.057 —31.480 -15.560 -24.000 48.600 —-23, 775 101. 161 2,72 279.97 111.0
I0«113 7637 —31.800 -18,520 ~213.800 4&4T.700 —-23.526 99, 917 2.71 135,87 111.0
(3,086 4.808 -31.373 =17.630 -23.,700 £6.700 =233277 9BAHTS 2.71 194,30 111.0
112192 62832 =312330 -18.75C —-23,500 45.7C0 =23,027 Q7436 2,71 24T7.33 111.0
3. 1563 4,339 =31.300 -19.820 -23.300 44, T00 -22. 775 96, 200 2. 71 227.90 111.0
7053 652331 —31,270 =20,900 =23.100 43,800 -22,524 4,965 2,71 29073 1110
5,888 4,088 =31.,23) -21.970 =-22,900 42,800 =22.272 9T .734 2,72 27473 111.C
S«853 3754 ~314170 —24.130 -22.500 4C.800 =2 1+767 91276 2.7 241.83 111.0
4,842 4,720 =31.140 =-25.210 -22.400 39,800 -21.514 90,052 2, 71 23587 111.0
5,819 5.659 =-31.100 =-25.300 =-22.220 38.900 -21.26" 88,829 2,71 257.03 111.0
S:2408 52110 =31.37) -27.330 -22,000 37.900 =21 4009 B7 608 2,71 22790 111.0
£2329 2 819 =31.040 —28.480 —21.900 36,900 =20.756 86,380 2.71 268,90 111.0
5130 2,663 =31,010 —29,570 =21.700 35.900 —20.504 “S. 173 2. 71 254,20 111.0
A« 696 6776 —30,980 =30,670 -21.6390 34,900 -20.252 83,0957 2,71 235.53 1110
9.927 8,452 -30.957 -31.760 -21.400 33.900 =-20,001 B2,.7T44 2.7T1 236.30 1ll.1
S l78B 8,725 —=30:910 —32.860 -21.200 32.900 =19.751 B81.533 2,72 237.87 111.1
6. 073 8,081 -30.820 =33,960 —-21.100 31.900 -19.501 RO« 323 7271 185,70 111.1
5,198 £.330 —30.850 =35.060 -21s030 30,900 —19.253 79: 115 2,72 250.90 1111
9.753 S5.555 —3).790 -37.280 -20.700 28.970 =18.758 75.704 2.71 232.33 1l1.1
Q788 S5.425 —30.760 =38.380 -20.500 27.900 ~1B.513 T5.501 2.72 214,07 111.1
3,P47 A.126 -30.700 —80.510 -20.300 25,800 — 18,026 T3.0098 2,71 22770 11le.l
J.53a 2-'50 =J30.57) -41-?2") .’0.'00 2‘0900 —I?.?ﬂs 7' .QQQ ?_aT! ?27.?0 lllo,
22136 1620 -30550 —82,840 —20.,000 23,800 -17.546 T0.701 2.71 22T« 70 111al
6o 132 10.823 =30.620 =43.,950 —13.900 22.800 —17.308 €% S04 2,71 227.70 11l.1
8.523 S.337 =30.530 —85,070 ~-19.800 21900 -17.,072 68,308 2.71 22770 1111
3,003 Te636 =-30.56) -45.190 =19.700 20.800 -16.839 67 118 2.7) 22773 11ll¢l
3.332 3,519 =30.530 —47+310 —19.,600 19.7C0 16,607 65,920 2.72 196,53 111.1
S 66T 84615 —30.500 =48.440 —=19.500 18, 700 —=1&.377 Gy T27T 2. T2 30173 1111
72289 G968 —304350 =50.630 =19,320 16,700 ~15.925 62,345 2,72 285.93 11l.1
2.664 9,708 =30.82) —-S1.820 -19.200 15600 ~1S5S,702 61 <158 2.72 99.23 111.1
$,906 9,333 =304390 =52.950 —19,100 14,600 ~15.482 59,966 2,71 215,97 111.1
8., 173 6153 —30.360 =54,080 =19.000 13 400 =1%. 264 S8: 777 2. 71 128,22 lilel
1.277 12669 -30.330 —-55.217 =18,.,990 12,500 -15.050 57590 2,72 187.03 111.1
5:21% 6058 -30.31) =56, 340 =18.900 11.500 -14,838 55 .803 2.71 248.93 Jll.1
2,003 1,794 =30.280 —ST7.480 —18,800 10.500 —14.629 55,216 2:7T1 227270 111s1
2.059 14969 =30,260 -SB.B610 ~18+700 . 500 —14,423 €4, 031 2. 72 22R.1T7 1111
2:144 24217 =30.230 =52.,750 =18.700 B.,800 —148,220 52.846 2,72 227,93 11l1.1
0.898 1124 =30.230 -62,830 -18.600 T.400 -14,020 51 4660 2.72 228.17 1111




DATA SET 63-046A-02b

BRIEF 1:SCRIPTION

[his data set consists of a single 7-track, 800 bpi, IBM/
7094 binary tape, on which the fluxgate data contained in data
set H3-046A-02C is merged with ephemeris data given in solar
ecliptic and solar magnetospheric coordinates. This tape was
generated at NSSDC.

The purpose of generating this data set is to present an
ephemeris-merged set of fluxgate magnetometer data.

rULL OESCRIPTION

This data set consists of a merging of the data contained
in data set 63-046A-02C with ephemeris information.

[his data set consists of a single reel of 7-track, 800 bpi,
1BM/7094 binary tape. Each physical record consists of a Fortran
controi word followed by 7 logical 33 word records. The tape was

generated by NSSDC personnel,

The ephemeris information was [tkane/ from tapes generated by
the experimenter and provided by him to NSSDC. In addition to
certain ephemeris information (geodetic and geomagnetic latitude
and longitude, radial distance) contained on the data tapes
constituting 63-046A-02C, the ephemeris tapes supplied by th
experimenter also contain spacecraft position in solar ecliptic
and solar magnetospheric coordinate systems as welll as a spherical
representation of a model magnetic field in solar ecliptic
coordinates. Ephemeris points are given for each five minutes of
the spacecraft period. Time coverage of these tapes extends
betweer. December 21, 1963, and December 30, 1964,

Data from set 63-046A-02C (one point every 5.46 minutes) is
merged with ephemeris data (one point every 5.0 minutes) for thosc
cases [90%) when the times of the data and ephemeris points lie
within 2.5 minutes of =ach other; in these cases, data appearing
on both input capes (eg., geomagnetic and geodetic latitude and
longitude, radial distance) are taken from the ephemeris tapes.

No time-interpolation is performed.

Those data points of data set 63-046A-02C which d
within 2.5 minutes of a point on the eghemeris tapes a
on the merged tapes with zeros inplace cf the ephemeri
«com-> quantities such as radial distance are taken from
-02C for inclusion in data set -02B. Such points aris
differences in the start times of the tapes or due to in
time gaps i1n the ephemeris tapes.




QUANTITY AND QUALITY

This data set (-02B) has the same time coverage as data set
(-024). However, due to the difference in start times of the
-02C tapes and of the ephemeris tapes (11/27/63 and 12/21/63,
respectively), and due to infrequent time gaps on the ephemeris
tapes, only about 90% of the data points from -02A are associated
with ephemeris points in this data set.

Noze also the '"Quantity and Quality" section of the 63-046A-
02A entry.

This tape was checked for parity errors at the time of its
generation, and was found to be free of such errors.




FORMAT .
$3-046A-028 EXPLORER 18, MAGNETOMETER

7 Track, 800 BPI, 1BM/7094 Binary Tape

There is one file per tape. Each physical record of 232 words has an
initial FORTRAN control word and seven logical 33 word records. The words
are described below and are IBM/7094 floating point words unless otherwise
indicated.

There is a record of sevens at the end of the tape, with a FORTRAN
control word and 231 words of sevens /6H777777/.

The formats vary accovrding to the prescnce or absence ©f matching
ephemaeris data. In the following list MAG denotes data taken from the
magnetometer data tapes, while EPH denotes data taken from the ephemeris
tapes. SAME means the entry for no matching ephemeris is the samo as that
for matching ephemeris., Jne can use the first word of each logical record
as a test. If the word is equal to 999999 there was no matching ephemeris
for this time. If not ejual to 999999 there is matching ephemeris data.
The two record formats follow:

DATA MATCHING NO MATCHING
WORD EPHEMERIS EPHEMERIS

Time difference between magnetometer and

ephemeris data 999999.
Data year - integer (MAG) SAME
Data day count - integer (MAG) SAME
Data hour - integer (MAG) SAME
Data minutes (MAG) SAME
Sequence number - not important to

user (MAG)* SAME
Spacecraft geodetic latitude in

degrees (EPH) SAME (MAG)
Spacecraft geodetic longitude in

degrees (EPH) SAME (MaG)
Spacecraft geomagnetic letitude in

degrees (EPH) SAME (MAG)
Spacecraft geomagnetic longitude in

degrees (EPH) SAME (MAG)
Spacecraft radial distance in earth

radii (EPH) SAME (MAG)
Geonagnetic latitude of sub-solar point

(EPH) SAME (MAG)
Geomagnetic longitude of sub-solar point

(EPH) SAME (MAG)
Angle in degreee between probe spin axis

nd probe sua vector (EPH) 000000,




DATA , MATCHING NO MATCHING

WORD EPHEMERIS EPHEMERIS S
. /715 Field solar ecliptic X component (MAG)
in ¥'e SAME
16 16 Field solar ecliptic Y component (MAG)
in ¥'s SAME
ya17 Field solar ecliptic Z component (MAG)
in ¥'s SAME P
=18 Spacecraft X position in solar eécliptic -
coordinates in earth vadii (EPH) 000000,
019 Spacecraft Y position ia solar ecliptic
coordinates in earth radii (EPH) 000000,
Ji 20 Spacecraft 2Z position in solar ecliptic
< coordinates in earth radii (EPH) 000000 .
> 2/ Field magnitude in gammas (MAG) SAME
L Angle between field vector and ecliptic
4 , Plane, in degrees (MAG)#** SAME
) 123~ ./ Angle between projection of field vector
onto ecliptic plane and earth sun axis,
L_in degrees (MAG)*#=x SAME
24 Field solar ecliptic X component variance
in gammas (MAG) SAME
¥ 25 Field solar ecliptic Y component variance
in gammas (MAG) SAME
Je 2 Field solar ecliptic Z component variance
in gammasz (MAG) SAME
27 Model magnetic field magnitude in
. : gammas (EPH) 000000,
7 28 Angle between projection of model field
: vector onto ecliptic plane and earch-sun
axis, in degrees (EPH)*#w 000000,
% 29 Angle between model field vector and ecliptic
= plane in degrees (EPH)** 000000,
%30 Spacecraft X position in solar magnetospheric
coordinates in earth radii (EPH) 000000,
% 3 Spacecraft Y position in solar magnetospherie
= coordinates in earth radii{ (EFH) 000000.
32 Spacecraft Z position in solar magnetospheric
- coordinates in earth radii (FPH) 000000.
/¥ 33 Nucber of good vector field measurements 5
usec in generating 5.46 winute averaged
vectoy field (MAG) SAME

*Integer in floating point format
**This angle is measured frem the ecliptic plane, positive north.
***This engle is 0° if ecliptic plane field component is towards sun,
90° if towards dusk meridian,
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X Y Z
=5 T9G Te 942 ~1«745
-3« 901 Jedas -4, 240
& 144 38067 =2.336
ot T 1-1 4082 -H4411
=3:940 20018 =0C.8%6
~5.408 =-Us86a =-0D,985
-3 079 0 «526 =) + 240
4,656 =5.898 =] .98€
-23. 728 =25 750 1265
-4 771 -Je 286 3J.788
=3e333 6 2099 -5 «245
-Sedlé 3,065 =2.57a
s T A 3. 037 —1le 798
-Gs F1O - 54998 3.064
~9.212 =de277 2.156
ad LTIV -2:512 1 242
~de 0B7 1903 —-0.534
-7+ 183 J:1 706 -24602
L=l 2% -3 a2 54 -8 4,023
-DedDJ) de243 =2 770
-0s 203 5 775 - Qe 618
-de 340 SR Y 3.429
el ds 4 4292 -H 4457
-0 elu 4955 =2.015
—4e T30 e UTH 2:6T17
—-4a D29 3,371} ~De493
~Je2dd 7410 -2 682
lelo3 Taah =5,245
-0s d97 3 553 2« CA9
~4s 198 ~4e970 4.292
~2e3J2 1 «324 2594
-2+Jd1% A.013 =4 4,050
-2:. 0149 Ge 551 —2%936
Q.rJJI 4.0?2 _2-"’1
~J el ? =2 +207 Q981
-l ecdris -0 ac B0 2190
~ 4o 288 -Ge 410 2.226
=-5+252 -Qe 731 S« 359
~ip o 245 3353 4« 768
=T sa51 L o4 37 l «+491
= G 450 Se¢ QU3 Ce 1248
—Ja939 4. 0db - l:865
~| o393 4 980 -0 o6 TS
-G st ) el -8 o 594
s 391 4 LB9 -3 519
- 3. 789 GeBdB =2.830
2015 3«3 37 -8 +2 30
=5.341 FATA'R ] Uea32
~La 30V b L ES -~3.527
O« 1 62 Ga2Z28 - 1836

FIERD
SEe

x

1.821
1324
1«340
O«

3535
4,623
40228
235C
Ce

2366
1.i03
1709
2017
laD4aeE
1008
0.7T08
Qe 692
D932
1339
0.800
1.283
1727
12196
2.058
CabA7
2.748
0.948
1025
D660
Q936
D463
D«TAT
N« 78S
2298
Q977
1.508
D.971
D931
NDeT92
1220
D.813
2ea859
1358
D866
2508
DeS517
OeHO3
209CC
2. TTS
Le 7R

BCD

PAGE— )
COMPONENTS

VARIANCES FIELD
Y Z MAGNITUDI
1492 £+585 V585
1.049 2.18¢ 7«8
1621 14998 5.887
De Je Te559
Zs164 2 «579 4.517
44 300 1313 54516
4.217 2:797 3.131%
1906 2303 Te772
(] Qs 35038
4,095 0822 6522
D.512 1715 B«TOH
3.554 2.805 { 5«9488
S«826 640 4.,816
4.254 1195 P51 1
l1«514 0e9€5 10075
1373 D51 10771
1.484 1e618 B35
1.313 1sl1S0 Es.278
1037 0.471 4312
D«583 2.024 10,058
1.280 1891 S.206
24273 2.207 G793
D«961 0.777 10.326
8:247 2017 S«351
l1«012 0«7 30 TedA2
4,983 J.736 5910
O« 668 2.508 7T+903
0« 5548 Oebtl e 180
0.702 0 %935 T«981
1.233 C.701 TaT76H
0377 e @37 7053
0«551 DebBHBT P.2T2
D347 0 «755 T304
1« 399 1 .866 & 937
1.240 l.438 %e351
1195 1.036 be730
D«d453 0 .803 1620
0.803 0S5 7T«53S
Da721 O.BH4 TeHTT
1e271 lel 23 7.842
0915 z «0 29 Be«1T70
S5.091 24038 5974
0.820 0«Ba7 7 .089
Ca563 0.955 B.773
".138 1275 5645
Cedaac Ce«710 TaS93
Du 794 C.6H8 7« JB6
S s 604 2.T35 6. 043
1 .26 1299 Ta247
D«668 1.636 6.512




B&E : PART ONE é3~¢¢iﬂ-ﬁ23

L} 1
NENTS SOLAR FLLIPTIC SPACECRAFT TIME MODEL
CES FIELD FIELD FIELD RAD AL GuoD DIFF FIELD
Z MAGNI TUDE THET__&_.. PH1 DISTAME POI ANTS MA GNITUDE
24585 q.csﬁf,ffgrOez 1264123 20.561 10 -0. O
2.188 Te8 ~32.545 126.599 21.,0€2 12 o+ [ Qe
L0398 S.887 =—-231.385 140.082 21.52% 11 =0a Os
=0« 7559 =35,697 138,327 21,591 1 o 0.
2579 E_.Sl? -11«4%7 152.887 22 +43C 3 -0 e Qs
1.313 5.515 -10.283 184,899 22,862 3 -0 O 5
2.797 3.133 ~& 4347 1T0.341 23279 4 =0 O
2¢303 7772 =14,80T7 30A.29 23.676 S -0 . L
T 35.038 2:.089 227. 341 24,120 1 -0 O«
0032? ﬁ-qE? 33.181 2.4- 557 2‘- TST 2 = 0s 0.
1715 H«708 —37.080 118,657 25107 3 -0 Os
2.805 | 5,948 ~—21.740 145,356 23.451 6 —0. 0.
J«H4a6 4.816 =21+8B77 137187 25.TE3 a -0 Q.
1195 2.511 18.793 221772 26+ 103 ] = 0o Ce
Q95 10175 12.23% 236.340 26. 414 q -0 De
Q.5i1 10.771 E.628 193,577 26.706 3 -0 D«
1+618 8.325 ~3.,680 166,756 26.958 11 . '
1.1S0 E«.278 -1 8,323 | 56. 160 27« 273 12 - D Ce
0«47l 4312 -59.490 284.149 27.529 12 -2:000 1 «581
2.02a 10056 =15.991 121.492 2T « 794 12 -0 .233 1«581
1.891 F.2086 -3,849 132,477 28.056 12 1550 1887
2:207 6.T7T93 30317 137.739 28, 277 12 -1+ 683 L«523
D777 | 0« 326 =54.,950 57308 28520 12 0.083 1523
2«‘[? 5.3'51 "22.]23 91 -EFE 28.75‘ 12 I-B&" 10‘32
Oe7 30 T«842 21.085 133,030 28942 11 - 1367 1.432
J«736 5910 ~4.781 145,080 29+ 150 12 O« 817 1 «8432
2508 T-903 = 19.842 93926 29+ 35S 12 2183 L8432
DebB7 9. 180 -34.842 Bl.106 26519 12 -1 050 1«432
0 «935 T«981 14.E72 152573 2%.727 [ 0.267 1.523
C.701 T«798 33399 229.845 29.902 12 2. 033 1487
C.93T7 7053 21.581 163.856 30.047 12 -1.183 1487
D7 2.2T72 =-25:900 104.110 30.211 12 0.583 1.487
0755 T304 -79.853 107.130 30359 12 2367 L« 581
1 .866 4,937 -—34,417 B9.166 30. 474 12 -0 867 1552
1438 4351 13.029 211376 0. 611 12 0,900 1552
1.036 He7 30 18.993 25E.690 30.714a 12 —-2+317 1.5%52
QJ.803 7«620 25.083 231.5%7 30.83¢6 12 -0 «550 1«30
0+456 7539 45,301 157.921 .9 38 12 1233 1«530
OD.B64 Ta6TT 38,401 146.124 31.02¢ 12 -2 000 1 «530
1.122 T«.842 10963 165,431 31.113 12 -0+233 1.432
é +0 29 Ra170 C« 867 142,233 31 .201 12 1 .550 le®l A
2,038 5.974 =184.192 133.951 Jl. 254 12 -1.683 L8l 4
Q«.BB7 T« 089 ~&1+260 110863 1.3 12 0.100 la814a
D955 BeT7T7T3 ~31.191 1Z2€.,20G9 31 .384 12 1867 L« 215
1275 Se645 -J8.558 Ti« 629 31 <633 12 -0 O«
C.710 TS993 -20.769 120.4841 Jle 871 12 0817 1217
G668 F 3606 -~51:493 118.257 A1« 504 12 2.183 1217
2735 G.043 44103 152.38s 31 528 12 -1+033 1217
1299 7.24T7 -29.,123 102.3CE 31 «550 12 D733 1.118

1636 6.512 -16.926 88.691 3le 523 12 =2«500 l«l140
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DATA SET 63-046A-02C

LEF JeSCRIPTION

This data set consists of a single 7-track, 800 bpi, IBM/7094
binary tape, on which the data of set 63-046A-02A has been blocked

10 logical records per physical record.
at NSSDC.

This tape was generated




FORMAT
63-046A-02C Explorer 18, Magnetometer

7 Track, 556 BP1, 1BM/709 Binary tape

This is a one file tape. Each physical record contains lu
logical records plus a control word which is the first word. Each
logical record consists of 35 data words. So there are 351 .ords or
2106 characters per physical record. Each data word of the logical
record is an IBM/7094 floating point word unless otherwise indicated
in the description given below,

DATA WORD DESCRIFTION
1 vData Month ID (integer) Jan.=l,...Dec.-12
2 ~Paca Day Count ID (inteper) 1,2,...31
3 Station number (integer)  NITu¥
4 Tape Number (integer)
5 Year (integer) 19%XX; XX given on tape
6 Data Day of year (integer) 1,2,...365
7 Data Hour (integer) 0,1,...23
8 Data Minutes 0.000...59.999
9 Sequeace Number (integer in rloating point format) NITU*

10 Spin Angle Average+

11 Flux Angle Averaget

i2 Field Payload X Component, in gammas

13 Field Payload Y Component, in ganmas

14 Field Payload Z Component, in gammas

15 - Field Solar Eciiptic X Component, in gammas

16 Field Solar Ecliptic Y Component, in gammas

17 Field Solar Ecliptic Z Component, in gammas

18 Field Payload X Component Variance, in gammas

19 Field Payload Y Component Variance, in gammas

20 Field Payload Z Component V. -iance, in gammas

21 Magnitude of Field, in gemmas 5o

22 Angle between Field and Ecliptic Plane, in degrees**

23 Angle between Projection of Field onteo Ecliprtic
Plane and Earth-Sun Axis, in degreesg***

24 “Field Solar Ecliptic X Component Variance, in gammas

25 ~Field Solar Ecliptic Y Component Variance, in gammas

26 ~Field Solar Ecliptic Z Component Variance, in gammas

27 Numbter of Good Vector Field Mecasurements used in
generating 5.46 minute averaged vector field

28 ~Spacecraft Geodetic Latitude, in degrees

29 ~Spacecraft Geodetic Longitude, in degrees

30 -Spacecraft Geodetic Longitude, in degrees

31 ~ Spacecraft Geomagnetic Longitude, in degrees

32 “*Radial Distance of Spacecrafc in earth radii

33 Ceomagnetic Longitude of Sub-Solar Point, in degrees

34 Geomagnetic Latitude of Sul-Zc.ar Point, in degrees

35 Angle between Spin Axis and Satellite-Sun Vector,

in degrees
* NITU- Not important to User
=% This angle is measured from the ecliptic plane, positive north.
**% This angle is O if ecliptic-plane fiel component is towards sun, S0°
if towards dusk meridian.
+ The significance of these variables is indeterminate and is presumably

minor.
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FORMAT

63-046A-02D Explorer 18, Magnetomeler

§ rack, 800 dbpi, odd parity, IBM/360, BCD tape

Card images on tape; logical recoxd length equals physical record

loigch equals 79. In I5M/360 notatiom: RECFY = FB; LRECL = 79; BLKSIZZ = 79;
3EX = 2: § track; NO LABEL (LABEL = (,BLR).
“ae Mduplicata" tapes sre 7 track, 800 bpi, even parity, IBM/7094 BCD tapas.
<he following apply to tha 7 track and to the 9 track tapes.
WORD FORMAT DESCRILPTLON
1 12 Orbic number
2 P51 Spacecrait radial distance, in earcth radii
3 FS.1l Spacecrait X position in solar ecliptic
F coordinates in earth radii
L F5.1 Spaceeraft ¥ position in solar eecliptic
coordinates in earth cadil
3 F5.1 Spacecrait Z position im solar ecliptic
coordinates in earth radii
& 12 Data year (65, 66, 67)
7 13 Data dey of year (1, . . . 365)
3 12 Pata hour (0, « . « 23)
5 T F5.1 Field magnitude in garmas
il FS.1 Field latitude angle in degrees (X $0°), wheze
+ 909 porth
11 F5.1 Field longitude angle, in degrees (0° - 3809),
_ where 00 towards sun, 90° towards dusk merilian
14 FS.1 Field solar ecliptic X component, in gac=3ss
13 P Field solar ecliptic Y compoaént, in ga—as
prs FS.1 Field solar ecliptic Z compomeat, im ga=3s
15 F5.1 Field solar ecliptic X component standazc deviazion
in gammas
16 F5.1 Field solar ecliptic Y compoaent scandarc daviailon
in gammas
17 F5.1 Field solar ec.iptic Z cogponént standard deviasion

in gammas




DATA SET 63-046A-02D

BRIicF DESCRIPTION

This data set consists of a single 9-track, 800 bpi, BCD
cape. The analyzed data are as received from the experimenter:
heurly averaged data taken while the spacecraft was in inter-
planetary space. Data presented are from the time interval
November 27, 1963 - February 15, 1964, with at least B0f%
CoOveTriaga. .

OBJECTIVE
This data set was generated to facilitate the study of the

time-averaged interplanetary magnetic field and the long time
scale (greater than an hour) variations of that field.

FULL DESCRIPTION

This data set consists of a single reel of 9-track, 800 bpi,
BCD tape supplied by the experimenter. Data words include orbit
and time information, spacecraft radial distdnce and position in
splar ecliptic coordinates, Cartesian and spherical compoaents of
the magnetic field in solar ecliptic coordinates, and the standard
deviations of the Cartesian components. The data is chronologically
ordered.

NSSDC has generated a 7-track, 800 bpi, BCD tape containing
the same information as that on the original 9-track tape.

QUANTITY AND QUALITY

This data set consists of a single tape covering the period
November 27, 1963 to February 15, 1964 with at least 80% coverage.
No errors were detected in the original tape in producing the 7-
track tape.
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& DATA SET 63-046A~02E

BRIEF DESCRIPTION

This data set consists of a reel of 35-mm microfilm on
which a listing of the contents of data set 63-046A-02D appear.
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LA A

C k%2
Coamw
Cams
C¥e

. 100

110

| ML ar - =T N SOLRCT STATEMENTY - IFN(S) - :
TS PRUGRAM REAY>y THE [ MP-A INTEFROLANSTRARY DATA ON TAPE LNTT A5
AND CReEATES AN VITOUT TARE O UNIT A=7 ENRE (HPUT TO THE
SC-402) PLOTT=2, AICACFILY {S GENERATEND AY THE SC-4020.
THE SUBROLTINES 22UTRED T BUN THIS PROGRAM ARE ON THE
I!"Y, ‘.‘-t‘Jf.:lq TARFE,
DIMENSION IC1I(2)
DATALIDIC(TI)sl=142) /2 NES oo HDC Ly
DATA [D2,1D3s100/64501 « FH2E 2fH2173 7
JORABIT = O
LFAGF = 0
T1REC = 0
CALL IDFRMVIID] 122,1D3.1D4)
CALL caMavi st
CALL FrRAVWEVY (V)
CALL SCouTVy
WwRITE (B1.107)
FCRMATLIHL/ZZ32X 2311 MP—A HAURLY AVEDAGC S7/
1 LHO. 1!.’.._»‘i|k-ﬂ!‘l;.-'-l.'.1\-T.\.—YH*T--t'\ i/’
e 1404 11K e 26HNOV 2741963 TO FFA LS.] 268 S 7
2 1M Dy 1K e 234 CRIALITS 1=21 7y
a 1HD J1Xe 2304 r-ag2c02 — 9 TRACK Yy,
L~ I e S1Xs234 C-920G5 - T THACK V'
Ls ] IHD . f1Xe 234 y §=0Das b-02F r2r7 s\
WRITE(S] 41295)
FrumiT( 1THO.31 XyaaHaILAR EC] (BT IC COORDINATFE SY STEM. rs
1 32X .4 dMHEARTH CENTEZD. 'y
2 272x, AHX A XIS @ 1INTS TORARLCS SUN. £’
1 12x.49M7 AXIS IS5 JAMAL TO FCLIPTIC PLARE , ’,/
& 2%, A3HY AX1S COMPLE TE ¢ 1CHFT=FANDED W ETHIGIN AL W STFENM /77
A 22X ESHLATITUD WE ASURED FoeM XY PLA N LINSITIVE ANGLES NORTHe //
5 I2ALHFHLONGI TU CECREFE TNWAEDS SUN .
€& 22X .054 ) DEGREFES TOWARDS DUSK wEs IN1aAN - ra
LIKES = p ]
WEITE PAGLC HEADI NG
IPAGE = TPACE i
WRITE (51+105) 12AG:=
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-.-\Jlki.-’S.l.ll_.lil"*"-ll'\h‘. S+ BXynHETEL e TR HSHFETELDs IXe SHFIE. Ds
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22K o B
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Xe 1EFF IE_0 CUMPINENTSe 3N, 1 AHSY ANDASY DEVIATICN/
a o] B ePH YR 42 Xe 3HDA Y, PXe IMHT « 2N o SHORHR I T 42X
SEFDISTANC By 9%s 1 HE ¢ 3Ke LHY e 5X o 1HZ o 2% + THHAGNT TUDE o 6X « SHLAT .
EAXsSILUNS e PN 14X 45K, l""V-"'-o|“t'of'i~1"'t"-"-‘|"‘Y-"‘:l'l"’f
7 E4X SHANGL Es i o 5HAN WE /)

IFAD 1IN A ' C o |

REACTSe 110D 120268, 2ADLIS T e XoY o Z o 1Y Rl YAY o IHOUR «F LT MAG JALAT &
IALCMGe KC o YO o € e XVAR s YVAT o ZVA'L

IREC = 1REC + 1}

IFLICR)«S3ed) HMALT = 100

I0RE = Dkid ¢+ JO BT

ErRVAT(I2saF3els12413412

o991
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® c TEST FOR END OF FasZ
| IF(LINES.£Q.35) GO0 T3 1

TF<1 FOR ENC OF DATA

IF(IFEC=0.1294) GO YO SS

GO O 2

e 99 WRITE(3.120) IWEC
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DATA SET 63-406A-02F ‘

BRIEF DESCRIPTION

This data set consists of a single 9-ctrack, 800 bpi, BCD
tape provided by the experimenter. Hourly avevaged field data,
taken while the spacecraft was within the magnetospheres, are
presented. Time coverage extends from February 28, 1964 through
May 26, 1964

OBJECTIVE

This data set was generated to facilitate the study of the
rime averaged distant geomagnetic field, particularly the
geomagnetic tail field, and the long time scale (greater than
an hour) variations of that field.

FULL DESCRIPTION

This data set consists of a single reel of 9-track, 800 bpi,
BCD tape supplied by the experimenter. Data words include orbit
and time information, spacecraft radial distance and pesition in
solar magnetospheric coordinates, Cartesian and spherical components
of the magnetic fieid in solar nagnetospheric coordinates, and the
standard deviations of the Cartesian components. The data 1s
chronologically ordered. ‘

1 ot

NSSDC personnel have generated a 7-track, 800 bpi, BCD tape
ontaining the same information as that on the original 9-track
ape.

C
-
4

<

QUANTITY AND QUALITY

This data set comsists of a single tape covering the period
February 28, 1964 to May 26, 19064, during which time the space-
craft spent most of its time in the geomagnetic tail. There is
between 50% and 75% coverage. No errors were detected in the
original tape in producing the 7-track tape.




w

63-046A-02F

FORMAT

Explorer 18, Magznezomster

9 Track BPl, 1BM/360 3CD tape

Cerd imagzes on tape; logical racord length squals physizal recoxd
" - L -] -

leagth equals 79,

In 1B#/300 notation: RECFH = FB; LRECL = 79; BLKSIZE = 79;

DEN = 2; 9 track; NO LABEL, LABEL = (, BLP).

The “duplicate" (C) tape Ls 7 track, BOO BPL, Even Pacity, IBM/7094

tape.

The following appli=s to both 7 and 9 track tapes.

Wo2D FORMS

1 1

2 F5.1
3 EF5.1
4 5.1
5 F3.1
6 12

7 13

8 12

G F5.1
10 F5.1
11 F5.1
12 F5.1
13 F5.1
14 F5.1
15 F5.1
L6 FS.1
17 F5.1

DESCRI2ViuM

Orbit nuaber

Spacecraft radial distance, in earth radit

Spacecraft X position in solar magaetospheric
coordinates, in earth radii

Spacecratt Y position in solar magnetospheric
coordinates, in earth radii

Spacecraft Z position in solar magnetospheric
crordinac --, in earth radii

Data year (65,66,67)

Data day of year (1, . . . 365)

Data hour (0, . . . 23}

Field eagaitude in gaamas

Field latituds angle in degrees (+ 90°%), where
+ 90 porth

Field lonsiiude angle in dagrees (0° - 360°),
where 0¥ towards sun, 90° towards dusk

Field solar s-ghetospheric X cowponent, in gammas

Field solar magnetospheric Y component, in gemuas

Field solar magnetospheric Z component, in gazmas

Field solar magnetospheric X component standard
deviation, in gaauws

Field solar magnetospheric Y component standarcd
deviation, in gammas

Fileld solar amagnetospheric Z component standard
deviation, in gaaas
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DATA SET 63-046A-026

BRIEF DESCRIPTION

This Jdata set consists of a reel of 35-mm microfilm on

the data set 63-46A-02F

which a listing of the contents of
appear.
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Cam =
Cass
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Cans
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100
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110
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I MELOT - =N SCLRCS STATSMeNT - IFN{S) =

THIS 2SRUGRAM Hz=A)a THE | Ma=A NAGNETOSHHFZ LS DATA NN TAPE UINIT A=5
AND CREATES AN JJTPJT TASGE ON UNIT A=-7 FOF INPUT T0 L -
SC=832) 2LOTTZs MICACFILE IS CENEIATED AY THE SC-3270.

THE SUSROUTINES R-QUIRED TG IUN THIS PROGRAM ARL UN T Hé
18B5Y S SYSTEY TaPE.

DIMENSIIN ICI(2)

DATAC(IDICI)el=1 020/ NSS«5HDC F

DATA 102 o1 334108751601  EHZ2H s 2133 ’

JorRalyY = )

I FAGE = D

IREC = O

CALL IDFRMVILIDI el o2e1003.1D4)

CALL CAMRAVIIS)

CALL FRA4EGL 3)

CALL SCDUTY

WRITE (61+100)

FORMATULIHLIZ /732 X231 1MP<=A HIURLY AVERAGESS /S

1 PHUs $1X+234MAGNETOSPHEIRIC B FIELD 7/
= Ll 11Xs 2HAFES PH: 19064 TO MAY 226Gl 3ax//
3 1H0. 31X a2 3 CPAITS 25%=a7 P/
a 1Hl. JlAe 2300 P—02903 = 9 TRACK s
= tHOs ERR SR C=0209T — 7 TRACK 2/
o 1H2s 31Xe 234 H3-046A-076G J4E7Y

WERITE(S) #»12231)
FIRMATL 1 HUs3IL XetaH, ILAD MAGNETYTOSPHE <IC COIRDINATFE QYSTEM USEDr7rS

1 32X.03r2 AXIS I35 PARALLEL T0O SARTHYS MAGHN TIZ AX[Se 4

2 22X, 48MX AXIS Id THE Z JEARTH=S5UN=_TNE F.ANF,. '

3 32X .43HY AXIS CIMBA_ETZS RIGHT ~HANDED ORTHOGONA L SYSTEM.///

4§ 32XeS53H_ATITUDL d-ASIRED FR0OM XY B_ANE.F SITIVE ANGLES NORTH./7
§ 22X .A8rMLUNGITUL J DEGRFES TNDRAKDS SUMN /

H JI2X43H 3) DECREES TOwARDS DUSK MERINDT AN Fa

LINES = 0

WP 1TE PASC FFADING

1 PAGE = | PAGZ +1

WRITE (511 03) I2AGC

EQRMAT{1M] « 31 X 42 3HI4P=A HOUILY AVERAGE Sy GXe SHPAGE o187

i 32%y 2 30044 SNE TO SBE EFPYIC ¢ FITLE 7
2 20X 5OMPREPAIZD 8Y THS NATIONAL SOACZE SCIENZFE DATA CENTER/S

22X HIADIAL TXy L LHCIIRCINATE Se SX S LHFIELD ¢ TX o SHFTELD o3 X GSHFIILD
IS A LAISHFISL) ZOMPINI 4TSN 1EHSTANDARD DEVIATION/

3 -l'-w?""'-‘-:Jl;':P"TﬁY.”|."“""-"u-" EFERITac®s
GJ\HESIQ!AH._:.'\"..].1-.)\.Iri'f.‘}‘.lfi.’._‘l.'JH\‘r\G"'ll'."l-.".;"‘_il .

AIXe SHLING FL sl HE g5 al Y o3 Xl HZ 40 -'-ol"‘l'_'v'l‘“'-".tl.'\"'"

7 EAYe SHANGLE: i1 Xe AHAJGLEYS)

REAC IN A KECIRHD

READ(S11 0)1GRILIAIL ST Re Yu 70 IvR, [DAY s IFIURLFLDVAGs ALAT»
lﬁl..‘i’\'(-o!-t.-ff_o-'(old'ﬂ'ut’J\"n'vn

IREC = I=R_. ¢ 1

IFl IORBLE Qe Q) JURBIT = 100

1GRE = 1033 + JONBIT

FORMATL [2eaFS5. 101 24i el E«SFEFEal)

WRITELLledll D) IV IDAY1F Bl L IPOP  EADT STeX 7o Z o FLOYAGe AL AT »




e/ 127 67

ENT - IFN(5S) -

SHEHER LS DATA ON TAPE WNIT A-5
=7 FOP NPT TO THAS
TED BY THE SC=5)720.

PRANGRAM ARE ON THF
) 3 /
rAGES/S/
LELD 72/
2o s1 9303 72/
rr
CK L4
CK r/
A7)

COARDINATE SYSTEM USED///
MAGN- TIZ AXISe ’,/
L ANF 4 4
IMTHOGECNA L SYSTEM///
JEFISTITIVE AnNSLES NORTH WS/

UN» /
5K MERIDTAN. Z
LE Sy GXe SHPAGE « IS

'A=F ST IENCF DATA CENTERSS
LD ¢ TX «SHFTELD o3 XWSHFI LD,
YEVIATLONS

AY 33X g 2HHO I X SHORRTIT o 22y
AGNITUDE, AX.SH_AT ’

WEX 14 SX 147/

TeX o ¥ ol aFLOMAGs AL AT

A



lo °*p° ° o o.. 0‘-0'

. ANTL 27 ¢

I =L OF - TN > OUICE STATIMENT - IFN(S) -
. TALCNGe XZ o YC o ZC o XVAR, YVA T, 7VAR
115 FORMAT{1X +1212X 1302041 243041 39 8%e TTol oI 3[1 Xe"50l)

18X FSale TXe 2(F Selv38) s S(1XaFS. 1) o123 1%, ,FS.10)
LINES = _INE5S + |

c TEST FJUI END OF 3AG-

IFILINES«CQe3€) 3070 1

TEST FUR END OF DAT
" IF{ IPEC.EQ.1374) GJ 1D ©9
GC TC 2
99 WRITE(3«120) 1w
120 FORMAT(10X: 1OHEND UF JOB AKX 1* v ZX s I THRECOR DS PROCESSED)
BEW TND 5
CALL 2LTND
END FILE 61
ST F
E ND
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Problems Encountered on Merging the IMP 1, 2, and 3

Magnetometer and Ephemeris Data

The tape listing was in error. Binary 7 track magnetometer tanes
existed for just some of the data, and not for all of it as stated in the listing.
Also one of the fcrmats for the existing 7 track binary tapes did not match what
was actually on the tapes. As a result, 7 track binary tapes were made on the
360-75 {rom the original 9 track binary tapes and pifted for compatibility with
the 7094,

The ephemeris tapes were in 7094-7044 DCS packed form, and so they
had to be unpacked for use. They were edited by removing any overlapping data
in order to simplify the merge. While the unpacked *apes were being edited, some
bad data were encountered. Upon trying to remake them from the originals, it

was discovered that some of the original tapes were no good and that data had to

be emitted from the merge.
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IMP=1 TRAJECTORY DATA FAGE 1

SPACESRAFT SPACECRAFT SPACECRAFT POSITION SPACH

GEODETIC GEUNMAGNMNETIC SOLAR ECLIPTIC SOLAF
— At —litds LAY L ONG X vy s S Mk
=-26.33 =60.93 =14 70 Te 40 1590 =21 .25 -S4 15«20
-26e 31 ~o2e2 -1l%.T7T0 6«30 15493 =21.27 ~6.48 1592
26«30 -63.4%1 -14,60 S«20 1596 =21.29 -5+48 15. 3¢
-26.28 -bée b2 =14 &0 4s 10 16,00 ~21.32 -5A47 16060
=26227 =—65.83 =14:.60 2290 16403 —21238 —6,47  1€.04
-26:25 -aT.008 =1%:60 1«89 16,08 -21, 36 =647 1606
-26.2% -hB«.23 =14,50 0«70 1609 —=214.33 =Hasl 6 L5239
-26« 22 69«40 -1l4e 50 ~0s 40 1613 =21,40 -6 .46 16«13
=-26.21 -T0. 7 =149« 50 =150 1616 ~21,.42 -b6es 44 16e1¢
=-26e19 -71.38 -1%.50 -2:TO 16 .19 =2]1.84 —He 448 Ibe19
=20all =73.03 =14.50 -3.80 1&.°3 ~2le88 -6,43 1523
26016 =T74:30 =14.50 ~ 890 16426 =21+43 -6,43 16426
=26:15 -T95:51 - 14. 50 - 6s 00 1629 =215) ~Ged2 16.25
-26s13 -~T6eT2 =1%.50 -7 +20 1632 =21.52 -G«43 i16.32
26212 ~TTe23 ~14 .50 -8+ 30 LBe3d =214:55 -5« 1 19« 38
=26, 10 -79« 14 —14. 60 =50 80 1638 =21.57 =6.41 1ée38
~26.09 - Hls 35 =148 00 =10.50 16,81 -21.59 ~Ba 40 16«41
-20.07 =81l+55 =-1% .60 =11.60 .85 21,61 - T 1" TR 5]
-25.006 82477 =14470 -—12.80 16488 -21+63 =5,40 16. 38
-26:04 -B83. 98 =14, 70 -13. 50 1l E«Sl =2}455 =6+38 16.51
-2€:03 -B85:.19 -l4e 80 -15.00 1658 ~21.67 =6e 38 lE.54
-26.01 ~B0ed C -“1%30 -16.10 1657 =21.69 -6.38 15457
25200 —37a52 -14,90 =17,30 16.60 21«70 -6.38 15.69
—25498 -B84853 =14:90 =18,40 |6.63 -2172 -G e36 16.63
=2597 =90:08 =15 00 =19.50 1666 ~21.74 -6 36 16.66
-25.96 -9l e253 =1310 =20 «60 1670 =-21.T78& -6: 35 1670
25298 -22,45 ~15210 =21 80 1673 =21479 =6.35 16.T3
=-25:93 9307 -15e 20 -224 S0 l6a 76 =21 .80 =6.3a 16.76
=25291 ~94,89 -15.30 -24,00 15479 =21.81 ~€,32a [6e75%
"25- S0 —9::-13 -—I:.‘O -ESIPO 1682 =-21.83 "'ﬂ.-l-s 16,92
-25.88 ~37eal =1550 -Ce 30 15.84 =21 ,85 ~B5e32 i34
~25a87 =98.52 =5 &0 =27.40 16.87 -21.87 632 16.87
=-25: 85 - P9 T3 =15 70 -28+50 1690 —-21.88 e 32 16.90
-25:84 =] 0095 =1580 -29.70 1694 -21.90 =6as 31 16.94
=23283 -102,158 -13.90 =080 1697 =21,92 =6,30 1537
-25.81 ~-103.37 -16. 00 =31 90 I T«e00 =21494 - 529 1790
=25«80 -104,58 =-16:10 =33.00 7403 =21496 ~Ee 29 17.03
-25.,76 =105.,30 -15.20 =34 ,20 1706 —-21.98 -Ge 28 17 06
=25:77 =107:21 =140 =35+ 30 L TeD9 =21 .99 -8s28 17.79
=25.7S =iC8e22 ~18:50 -3GBS0 17al1 =22,01 -8.27 17«11
=295+78 =109+ 44 -10e60 =-37.60 17.15 =22.03 -6.2¢ 1715
=29« 73 =110Gs05 -15.80 =38.70 1718 =-22.04 =626 IT«18
25«71 -111.36 ~16.90 -39 .80 1720 =22,0% 6«25 17«20
-25: 70 —~113.08 =17 10 =841« 00 1 7«23 -22.07 -Be2S 17:23
~2S:68 =114,29 =17, 20 -82.10 1726 —22.09 -5 23 17.26
=25:67 =L15e22 -1T7:40 43,20 1Te29 =22,11 -6:21 17«29
=C2220 11572 —L7+50 44,40 17:32 ~22.12 -6.23 17. 32
=25« 564 ~117.93 — ) Te TO -a8, 50 1 Te3dS =-22,.14 ~8.22 T35
-25:63 =119 1s =LT. 80 -846. 60 17.38 =22.15 =Ga21 17.38
-25e61 =120435 -18,00 =47 .80 1T e80 =22,17 -H 20 17«40




DAT A FAGE

SPACECRAFT POSITION
SOLAR ETCLIPTIC
= - A & ST

PART

ONE

SPACECRAFT POSITION

SOLAR MAGNFTOSP -ER IC
SESS. SRS

15490 =21#25 -5:48
1S93 -231.27 -65:88
1596 =21+29 ~6.48
1600 =21,32 -6 447

iCe03 21,38 ~-8,47

1606 -21436 ~E,47
1509 -21433 -He 86
16«13 ~21.40 -6 086
16216 =21a42 =6,44
16 .19 =-21l.0a —Hhe A4

15.20
15.93
1596
1600
1€.03
16.06
15%:.29
16,12
1&¢1 €
1619

Lbn:_.‘._._al_l_‘_ﬁ_._:ﬁ.ﬁl__ 15323

1626 =21.42 ~65+43
16+ 29 "2[.53 "6-‘3
I15e32 —21452 =643
16-34 =21:55 -6a41
1638 =-21.57 -6Gad )
loadl =-21259 =64,40
I6.45 —-21.61 ~G«40C
16.88 =2] .63 ~5e40
| Ee51 =2| 565 -6.38
1".!.5. -2].6? -6.38
5 «ST =21+69 -5, 38
6280 -21+70 =5.38
65«63 =21.72 ~Ge36
G466 —-21.T74 -Ge 36
be7T0 21476 ~6e35
673 =21.73 -6, 35
Be 7TH =21 480 -6+34
2679 =21e81 =6.24a
5482 =21.83 -6+ 33
5«84 =2] ,85% ~he 32
587 -21 .87 -6e32
5090 -21.88 ~6es 32
5«94 =2]1490 -6e 31
2297 -2]1.92 —-6,30
‘'« 00 =21 ,04 ~6e29
"203 =21.96 ~€e 29
"+086 =-21.98 -6.28
«09 -21.99 -6.28
ol =22.,01 ~6e27
1S =22.03 ~6.26
«18 =-22.04 =6.26
20 =22,05 -6.25
23 ~22,4,07 -Be25
226 —22,09 =6,22
229 =-22.11 -6.23
|3__2 "?2.'? -4-2‘_}
«3S ~-22al4 ~b.22
«38 =22.1% —-Gs21
A0 =22.17 =520

1626
16:26
ib32
15« 34
1638
16441
1685
1648
1651
16,54
1557
1562
1663
1666
16.70
16.73
16«76
15675
15. 82
1654384
1b«87
164,90
16«94
1537
1700
17«03
1706
1729
17«11
1715
17«18
17«22
1723
17.26
1729
17. 32
iT«35
17.38
1740

e

_?2013
~22415
-224 16
=22419
22420
-22.:22
"32.23
~-22.248
‘22.2‘3
—22:27
—22+28
2229
-22:30
=22.32
-22:33
-22:3%
—22:35
=-22235%
-22.37
=-22+38
-22+39
-22:39
—22e 39
~22s40
=-22.41
-22842
-72:42
—22a43
—22e42
-22+43
=22.413
-72.44
~£2243
-22.484
~22.44
-~22.43
-22s063
=22483
-22:43
~22.43
~22.43
—22s42
-22«4 ]
-22.80
=22.80
-22:40
=22 3@
-22.38
=22.37
-22:.3T

SUB-SOLAR PCINT

GEOMAGNETIC

e LAY
=194 -18.74
=1.98 ~18451
-2.02 =18:28
~2.06 -1E. 086

_=2410  -17.84
-2+15 -1TaH2
~2:20 -L7.41
-224% -=17.,20
-2e29 -16499
=B «3n ~15:,78
-2+ 19 -16:.58
—-2:85 =]1€,38
=251 -16.19
-2eS57 =15.439
- 282 =135« 80
-2<€8 =-1%,62
-275 —15.4 4
=-2.82 =15.26
=289 =15. 08
~2.9% 14491
-3.01 =14, Ta
=-3.0%9 -14.58
-3,16 =14,42
~3«23 14,27
-3+ 31 148,11
-3.39 -13.97
~3e46 =-13.83
-3.53 ~13. €69
~3.62  ~13.55
-3.7) =13:42
-3 77 =] 3. 30
=3.86 -13.182
-3.95 -13.06
=403 ~12.95
-Gs11 =12« Ea
=820 -12. 74
-8 .29 =12« 64
-8 37 =12455
e T L] -12.86
-8+.55 -12.38
~Heba =-12.30
~4a73 =12,23
=8,R2 =-12:186
~8a91 =12.10
-5.00 "12-0‘
5«09 =1199
—"i.t_-l =11.54
=S« 28 -11e90
-85 +30 -1 186
- T L3 -11e.83

—LCNG

64,31
63,13
1 .04
EC76
9957
S58e¢ 39
STe21
SE.03
S4.45
R 3,47
52«50
5132
S0s 14
4B.96
G779
BEaB1
aS, 44
48,26
43,09
41.92
40.TA
39.57
3E«80
37.23
J&.05
Ja.88
13.T71
32«54
31. 37
3019
2G.02
2785
2€s 68
25.51
24 .74
23,17
22.00
20.83
1 Setsts
1Esa8
17« 31
16.14
14,97
13,80
12«63
Llsan
1C.29

q.ll'

T«95

6.78

SUN

123, 70
123, 70
123.70
123,70
123. 70
123, 70
12370
123,70
123. 70
123. 70
123.70
123.70
122:. 70
123,70
123,70
123,70
123, 70
123. 70
123 .70
12370
123, 7n
123.80

123,80

123 .80
k23, BO
123,80
123 .80
123.80
123, 80
123.480
123 .80
123 .80
1232; 80
123.80
123.30
123,80
123, 80
L23, 80
123 .80
123,80
123, A0
123,80
123 .80
123.80
t?-‘_‘. “0
123. 80
Ia‘l.ﬂf‘.
123,80
123, 80
123,80

S IN-

FIELD COMPONENTS
¥RT SPIN

——ANGLE _PEOP PARAL SHASFE

AX1S

L6 -D,20 930
160 -0, 00 92 .90
1% =000 22.80
le5) =0,00 92+ 80
le 60 =04 DO Q92 .R0
1450 ~0.00 92,80
1«50 =D,00 92,70
150 -0,00 G270
1 50 =M. 60 92460
150 ~0.30 92 .50
150 -0+420 92.50
1+50 =0.20 92,480
1« SO0 =0 00 924730
1«50 =000 92.20
1250 =000 ~2.:00
1450 =0.,00 Qle 90
1250 =0.00 G1.80
1650 =0.00 Q] .50
150 =0.00 Q9Q1.5n
L+40 -0,00 91.30
1« 40 -0, DO Q1.20
le@0 =0400 91 .00
1 .!_G‘ "0_. 12_ 90__- Aan
1:40 =0.00 90,560
1.40 -0, 0N 9080
le840 =0,00 QD20
1«40 =0 4,00 90 .00
1«80 -0.,00 a9, A0
l« 80 -0, 00 BGS.60
1240 -0,00 B9+30
140 =0490 A%9:10
1«90 -0,00 R8. HO
1«40 =04 00 BA.HD
le®0 =000 BB .30
1480 ~0.00 8R.00
1.40 -0.00 87.80
Ioﬁ(‘ ‘0. ':"'] q-?o:'ﬁ
1+40 =-0,:00 BT 20
140 =0,00 - T
1«40 -04.00 B« 6HC
le 40 =0, Qo "f‘.?t‘,‘
140 -0.00 86,00
1«30 =-04.00 PS.7T0
130 =-0,00 B8%. 40
1¢ 30 =0 00 BS.10
l«30 -0.00 Ba ,TO
130 -D.00 Ad. 40
130 -0,00 B4. 10
e 30 -0, 00 B3.AN
1«30 =0,00 B3.aA0





