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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inventory information is now no longer maintained in the DSCs, but is now managed in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/
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MARINER 5

TRIAX. MAGNETIC FIELD ON TAPE

67-060A-05A @SFP

THIS DATA SET HAS BEEN RESTORED. THERE WAS ORIGINALLY ONE
7-TRACK, 556 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 BPI. THE ORIGINAL TAPE WAS CREATED ON AN IBM 7094 COMPUTER
AND WAS RESTORED ON THE MRS SYSTEM. THE DR AND DS NUMBER ALONG

WITH THE CORRESPONDING D NUMBER AND TIME SPAN IS AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DRO0O5508 DS005508 DC08689 1 06/14/67 - 11/21/67
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MARINER V MAGNETOMETER DATA PACKAGE

This data set consists of 2 Mariner 5 Magnetic Field and

Hourly Averages Magnetic Field data tapes,

67-060A-05A Basic Magnetic Field Analysis tape (BAMFAT)

556 BPI, 7 track, Binary,

Di cit FILES START STOP
D-0868¢ C-07719 1 06/14/67 11/21/67

07-060A-05B Magnetic Field Average tape 800 BPI, 9 track, Binary.

Dupe is 7 track
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D-08688 C-07720 1 06/14/67 11/21/67
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PREFACE

The Mariner V Magnetometer Experiment yielded of the order of 300,000
good quality measurements of the magnetic field in interplanetary space
from the orbit of the Earth to Jjust inside the orbit of Venus during the
period from June 14 to Novembeg 22, 1967.

This experiment was proposed to NASA, prepared for flight, and the
results analyzed by the following team: Principal Investigator: Dr. Edward J.
Smith, Jet Propulsion Laboratory, Pasadena, California; Co-Investigators:

Dr. Paul J. Cplemamn,Jr., University of California at Los Angeles, Dr. Leverett
Davis, Jr., California Institute of Technology, Pasadena, and Dr. Douglas E.
Jones, Brigham Young University, Provo, Utah.

Although all members of the team participated in and were generally res-
ponsible for all of its activities, there was a division of detailed responci=
bilities. Dr. Smith 'was mainly responsible for the design, construction,
resting, integration with the spacecraft, and calibration of the magnecometer
at the Jet Propulsion Laboratory, with substantial support at certain periods
from Dr. Jones. The raw digital data supplied on magnetic tapes by the Mariner
Project at JPL to the experimenters were reduced and transformed as described
in Section I to give the components of the vector magnetic field in a specified
inertial coordinate system. This was done primarily by John W. Belcher working
under the direction of Dr. Davis at the California Institute of Technology.
Ronald Rosenberg, working under the direction of Dr. Coleman at UCLA, supported
some phases of the work where programs d;veloped for the Mariner IV data reduc-
tion could be adapted to the Mariner V data. The actual production of the tapes
and the plots of this data package and their description in the main body of

this report are the work of Dr. Belcher with some collaboration by the experi-

inenters.,
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The data contained in this Data Package have been used as the basis for
a number of scientific papers by the experimenters and their associates and
by other scientists with whom the data have been shared. Any users of this
Data Package who have difficulty in using it, or who need further information
on the¢ experimental procedures used, or who wish to learn how their proposed
use of the data is related to other investigations already in progress are
invited to communicate with the undersigned.

. EQSmtR, -

E. . Smith
Jet Propulsion Laboratory



INTRODUCTION

In this report, we describe the basic tapes, programs, and plots used
cv study and analyze ﬁmgnetic field data from the Mariner V (Venus 1967)
flight. A brief summary of the overall data reduction procedure is given,
and the form and content of the two resulting data tapes are described in
detail (including unpacking routines). We also describe the data plots,
which are available in microfilm form.
The Data Package consists of:
(1) Two magnetic tapes: the BAMFAT Tape (Basic Magnetic Field
Analysis Tape) that gives every recovered field measurement
in packed form, and the AVERAGE Tape that gives averages and
variances of the basic data.
(2) Prcgrams for reading and unpacking the BAMFAT tape.
(3) Complete plots of the basic data and 168.75 second averages

thereof, in microfilm fcrm.



I. SUMMARY OF DATA REDUCTION PROCEDURE

A. Master Data Library Tapes

Mariner V (Venus 1967) was in operation from Jume 14, 1967 to
November 22, 1967. Magnetic field measurements were made by a low-field,
vector, helium magnetometer [Connor,]19u8 « Three triaxial field samples
were obtained gvery 12.6 seconds at the high data rate, and every 50.4
seconds at the low data rate. The high data rate period extended from the
oeginning of the mission until July 24, 1967 (day 205), after which time
data were taken at the low rate except for four hours of high rate data on
way 298; there are approximately 40 days of high rate data and 120 days of
-uw cate data.

The first step in the analysis of the Mariner V data was the
veduction of the raw magnetometer data to a form which could be used conyen-
iently. The basic source of data for the Mariner V experiment is the Master
data Library (MDL) tapes. These tapes are provided by the Jet Propulsign
iiboratory and contain the entire telemetry stream from the spacecraft. The
tasic data sampling sequence is called a frame and consists of a number of
individual measurements for each experiment on board. The real time sampling
length of the frame is 12,6 (50.4) seconds at the high (low) rdte, and edch
frame has one time associated with it. Three vector readings of the magnetic
field are returned per frame; they are spaced 1/7, 2/7, and 4/7 of the
frame length after the beginning of the frame. The three components of the
fielid are measured in a right-handed XYZ cartesian coordinate system fixed
11 the spacecraft. The attitude control jets in conjunction with sun and
2 nopus sensors keep the Z axis oriented along a radial line from the space-
craft to the sun , and keep the plane containing the Z-axis and the vectar

Ly &y 80 oriented that it passes through Canopuz,



Measurements of the field componants are returned in digitagl units
(DN) in the range from 4511 to -511. The conversion function from DN to
gamma is very nearly linear with approximately .4y per DN. Once every 2048
frames there is a 24 frame calibriation sequence during which known fields
of approximately 40y and #80y are produced at the position of the magneto-
meter; this calibration insures the reliability of the DN to gamma conversion.
Using a Fortran program XRPM provided by JPL, the magnetometer digital readings
in each frame along the with frame time and various quality control words, were
read from the eleyen MDL tapes comprising the Mariner V mission and written on
two intermediate tapes called MARDI tapes. The MARDI tapes were then pro-
cessed through various phases which successively: (1) converted DN measure-
ments to gamma; (2) removed the calibration offsets; (3) provided quality
tags for each individual vector reading based on the number of bit errors in
the telemetry stream for the frame and the consistency of that reading
(within broad ranges) as compared to adjacent measurements.

B. Spacecraft Field Corrections

An extensive analysis of good quality data on the MARDI tapes was

carried out to determine the spacecraft magnetic field [Davis and Smith,
1968]. Magnetometer readings M are the sum of two vectors

MES=E RS
where B is the true interplanetary magnetic field (often rapidly varying)
and S is the (unknown) spacecraft field (usually constant or only slowly
varying). Mathematically, Sis so chosen as to minimize the high frequency
variance in [B| = [M - S| during selected intervals. The method is based

on the fact that previous experiments have shown the fine scale fluctuations

in the interplanetary field to be primarily changes in direction, with



velacrively small changes in field strength. An appreciable error in the
spacecraft field estimate for a given component will cause purely directfonal
fluctuations to produée apparent field strength fluctuations. This fact,
coupled with the above comment as to the nature of the variations, enables an
inflight determination of the spacecraft field to be made. It has subser
quently been shown that this method is quite reasonable in view of the
physical nature (Alfvénic) of the predominant fine scale field fluctuations.
The spacecraft field correction used for Mariner V is on the order of 10y

in magnitude and is considered reliable within at least .25y on each compo=-
rnent. The spacecraft field estimate was never changed more than once per
day, and, with the exception or five isolated points, was changed at most

.1y per axis from one day to the mext. In most of these five exceptional
cases, there was a significant change in the mode of operation of the space-
craft that could have caused the change in zero offset. Subtraction of the
spacecraft field from the XYZ magnetometer measurements gives the true inter-
planetary magnetic field B.

C. RTIN Coordinates and the BAMFAT Tape

Using trajectory and spacecraft orientation information provided
by JPL, the field vectors B were rotated from the XYZ system to orthogonal
RTN Solarcequatorial coordinates, defined as follows: the positive R direc=
tion is radially outward from the sun; the T direction is parallel to the
solar equatorial plane and positive in the direction of planetary motion; and
the N direction is northward along RxT so that RTN is right-handed. The RTN
field components of the vectors, with times and quality tags, were then
written on the Basic Magnetic Field Analysis Tape (BAMFAT). One tape contains

the entire mission, both high and low data rate. The basic unit is still one



¢ .ty frame pached into five 36 bit words, with 128 frames per BAMFAT record;
spacocraft trajectory information is written once per record. The BAMFAT
tape contains on the order of 300,000 good quality measurements of the inter=
planetary magnetic field.

As a check on this entire data reduction procedure, a program was
written that reads the BAMFAT tape, rotates each vector reading back to the
spacecr=ft coordinates (XYZ), removes the corrections for spacecraft field
and calibration offsets, and reverses the conversion from DN to gammas.

This program was run and the output listed for enough segments of the BAMFAT
tape to convinge us by comparison of the results with the listings of the
original MDL tapes that the data reduction procedure had no programming or
logical errors. If there is ever any reason to recover the magnetometer
data in its original DN form as recorded on the MDL tapes, it is probably
easier to use the BAMFAT tape with this program than to work with the
original MDL tapes. During the "grey-out" period (26693137™47.8% ro 274920
30m58.85), when data quality was very poor, this procedure leaves the value
shown by the MDL tape uncertain by an integral multiple of 128,

D. Magnetic Field Averages

Using only good quality data from the BAMFAT tape, we have computed
averages and variances of the field data over intervals of 168.75 sec (2'9day),
22.5 min (2'6 day), 3 hr (2"3 day), and one day. For each interval we compute

:8Y, {(|B|), and the matrix § defined by
Sij 8 (BiBj> o (Bj')(nj)
snere () denotes averaging over the specified time interval. This information

: stored on magnetic tape (cf. IL.B. below).



7. DATA TAPES

A. EA&E@% Tage
1. Tape Description
The BAMFAT tape is a binary, Fortran compatible tape produced on

an IBM 7094 (density = 556 bpi, physical record size = 330 words). It con-
tains Mariner V magnetometer data in packed form. The format used will now
be described. 4

The basic unit of data on the tape is a frame; each frame contains
one time and three vector readings of the magnetic field. A frame of infor-
mation is packed into five 7094 words, as in Figure 1. The significance of
cthe quantities shown are:

NT(L): day from beginning of year (binary coding,Jan.l is Day 1)

NT(2): hour

NT(3): minute

NT(4): integral part of second

NT(5): fractions nf second, in 32nd of a second

IPM: IPM(1,J) is the R component of the Jth yector reading in

rrame (J = 1,2,3), IPM(2,J) the T component, and IPM(3,J) the N component of
the Jth vector reading. IPM(I,J) is stored in nine bits, wi}h the first bit
a sign bit (0 for +, 1 for -) and the remaining eight to be read as a binary
nunber. IPM(I,J) is thus an integer from +511 to -511 and gives magnetic

field components in units of tenths of a gamma. IPM(I,J) must Ye divided by

10 to obtain units of gamma. These magnetic field readings are corrected
both for thg spacecraft field and the calibration sequence. The time asso-
itew. with the frame is that of the PN sequence; the readings are delayed
Yeyond this time by 1/7 of che frame interval for IPM(I,1), by 2/7 for
IPM(I,2), and by 4/7 for IPM(I,3). The.frame interval is 12.6 seconds at

the high data rate and 50.4 seconds at the low rate.



BIT 4

WORD 1

WORD 2

WORD 3

WORD 4
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IR(J): This is a range tag for the JP vector reading of the
frame; 4if any component of this vector is greater than BMAX in absolute
value, IR(J) = 1. IR(J) = 0 otherwise. BMAX is 20y for the high rate data
and 30y for the low rdte data.

a(QuHIg This is a spike tag for the Jth vector reading of the
frame, If the following holds for any component of the vector, |B§-Bj_1| =
4 gamma and llﬁfr+1‘1?‘§~1‘l S 2 gamma, then IJ(J) = 1. If J-1 =0 or J+l = 4, '
<hen we refer to the mearest vector in the preceding or following frame.
IJ(J) = 0 otherwise.

MF(L): DAS bit number 25 (JPLl). This should have been 1 or
i, changing every 128 frames, but it is zero throughout the entire mission.

MF(2): DAS bit 211. This bit is O or 1, changing every frame.

MF(3): Frame count. An integer assigned to each frame by the
spacecraft clock. Gaps in the frame count sequence imply gaps in the data
asuaily becavse of gaps in the transmission. Numbers out of sequence on the
original MDL tapes usually imply bits incorrectly read in transmission.

ME(4): Quality control prefix from the quality word for this
frame (JPL2).

MF(5): This word, taken from the original MDL tape, is used to
locate the magnetometer calibration sequence; MF(5) = frame count (modulo
2048) for 32 frames from the beginning of the sequence; and increases by 1
every 64 frames after that until the next sequence.

MF(6): NDCI from the quality word. This is the number of tele-
metry words in the frame that had error flags attached.

ME(7), MF(8), MF(9): These tags were used to locate time jumps

2ad frame count anomalies on the MDL tapes, and have no significance on

BAMFAT tapes.



M (10): This is 1 if dummy data has been inserted (see below),
2 if frame count has been corrected, 3 during roll periods, and 0 otherwise.
MF(11): During the magnetometer calibration sequences, this is
L for frames 1-4 of the sequence
2 for frames 5-8
6 for frame 9
3 for frames 17-20
4 for frames 21-24
5 for frame 25
0 otherwise
MF(12): 2 for frames 1-4 of the sequence

1 for frames 17-20

For general use, much of the information in the frame is super-
fluous. TFor example, MF(1), MF(5), MF(11), and MF(12) are all used to locate
various parts of the calibration sequence, which has been corrected for on
tliis tape. For most purposes, the important quantities are the time, frame
count, field values, and the IR and IJ matrices. If IR is non-zero, the
~eading should never be used; if IJ is non-zero; the reading may or may not
be used, depending on the inclination of the user. When the telemetry
stream is bad, it is usually very bad (that is, giving very large field
values), and these times will be tagged by the IR. Occasionally, however,
there are bad data which are not out of range, but which produce spikes in
the field values; these events are tagged by the IJ, and are not necessarily
bad, but probably are. They ore almost certainly bad if MF(6) (number of
celemetry words in error) is non-zero, or if MF(10) = 2 (indicating that the
irame count for that frame had to be corrected, which usually means that

other things are also suspect),



The five words per frame are stored on the BAMFAT tape in groups
of up to 128 frames at a time (i.e., up to 128 frames per data record). The
nasic WRITE statement which produced a logical record on the 7094 was as
follows:

WRITE(8) NTYPE, NREC, MM, NN,

( (NOUT(M,N),M = 1,MM), N = 1, NN),

(CR(K), K = 1,6), CPHI, SPHI

DIMENSION NOUT(S5,128), CR(6)

NTYPE is the type of record and NREC is the record number. There are four
types of records.

NTYPE = 1: These are data records. MM = 5; NN is the number
of frames in the data record; NN will be 128 unless the data record precedes
skip record (explained below). NOUT(M,N),M = 1,5, fixed N, are the five
cacked words of the Nth frame of this record. The CR matrix contains coor-
dinate information, in unpacked 7094 floating point. The basic coordinates

ssed are radius, latitude, and longitude in a spherical polar coordinate
system (solar equatorial coordinates) based on the sun's axis of rotation.
Longitude is measured from the ascending node of the intersection of the

sun's equatorial plane with the ecliptic and is, for an object in the ecliptic
plane, equal to the ecliptic longitude plus 75°.30 + 0°.23; where the exacg
value in the range #0°.23 depends on longitude and is due to the angle

between the equatorial planes in the two systems.

CR(l) = distance of Mariner from sun (KM)

CR(2) latitude of Mariner in solar equatorial coordinates (degrees)
CR(3) = longitude of Mariner in solar equatorial coordinates (degrees)
CR(4) = distance of Earth from sun (KM)

CR(5) = latitude of Earth in solar equatorial cnordinates (degrecs)

CR(6) = longitude of Earth in solar equatorial coordinates (degrecs)
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CPHI and SPHI arc cos and sin of the angle used to rotate from the XYZ space=
cvaft system to solar equatorial coordinates

B iRy
By*CPHI = BY*SPHI

=
H
I

=
=2
[

~By*SPHL ~ BY"‘CPHI

NTYPE = 2: These are skip records. There are frequent gaps in
the data; when the gap is less than 128 frames, dummy frames with proper
time and frame count, and IPM(I,J) = -500, are made to fill in the gap. If
there are more than 128 frames, the data record is‘terminated at NN < 128,

NTYPE is set to 2, and a skip record is written as follows:

NOUT(1,N) = NT(N), N = 1,5
NOUT(2,N) = NTL(N), N = 1,5
NOUT(3,1) = FC
NOUT(4,1) = FCL

NT(l) = day, NT(2) = hour, ctc.
where NT and FC are the time and frame count of the last frame before the
gap, and NT1 and FCl are the time and frame count of the first frame after
the gap, all in the 5 word time format of Plat bl

NTYPE = 3: This is an end record. There are only two on the
tape. One is written between the high and low rate datz (the separation
occurs at 2059 19h 1gm 12.58), and one is written at the end of the low rate
data, just before the EOF. There is only one EOF on the BAMFAT tape, and
this occurs after the low rate data. There is a brief stretch of high rate
data during the low data rate period, from 2984 16N 40M 56.35 to 2984 20h
45" 10.9°,

NIYPE = 4: These are partially reduced data records for the
"grey-out" period (2669 3! 37™ 47.8% co 2749 20 30™ 58.85), when data quality

was very poor (high number of bit errors). A relatively complicated scheme
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i+ wsed to write these records, and the reader should skip this sectién
danless he specifically wants to use grey-out data.

The format pf the NTYPE = 4 data records is exactly the same as
for the NTYPE = 1 datpa records. All information in a frame is the same as
described above, except for the IPM, 1J, and IR matrices (see Figure 1).
Let MDN(I,J) be Itlh component of the Jth vector reading of the frame, in
digital units (+511 to -511) exactly as read from the MDL tapes. I = L)

refer to the XYZ components of the spacecraft frame. We define the quantities

MDN1(I,J) = MDN(I,J) with 256 bit set to 0

MDN2(I,J) = MDNL(I,J) with 128 and 256 bits set to 0
since ve now know that this will always be the case for good data. Let
CON(MDN) be a function subroutine which converts digital units to gamma.
1f the frame is not part of a calibration sequence, we set

B(I,J) = CON(MDN2(I,J))-BSCF(I)
where BSCF is the spacecraft field estimate. B and BSCF are in gamma. If
the frame is part of a calibration sequence, we set

B(I,J) = CON(MDN(I,J))-BCAL(I) - BSCF(I)
where BCAL is the appropriate calibration offset.

For each 22.5 minute interval of the grey-out period, an average
value of the field BAVE(I) and an allowed range BRAN(I) for each of the XYZ
axes was specified (by visual examination of the data plots of all data).
The quality word Q for each component was determined by the criteria

if  [B(I,J)-BAVE(I)| s BRAN(I),Q(I,J) = good

if  |B(T,J) - BAVE(I)| > BRAN(I), Q(I,J) = bad
As before, J is the JtP vector reading, I = 1,2,3 refers to XYZ axes.

We are now in a position to define the IPM, TR, and IJ matrices

as used in the NTYPE = 4 data records. If IR(J) = 0, then Q(3,J) was good,
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ane IPM(1,J) = =D(3,J)*10., to nearest integer (units of tenths of gaﬁma).

If IR(J) = 1, then Q(3,J) was bad, and IPM(1,J) = MDN(3,J) (digital units).
[. IJ(J) = 0, then both Q(1,J) and Q(2,J) were good, and IPM(2,J) =
10.=':E§(1,J)*CPHI-B(Z,J)*SPHﬂ. IPM(3,J) = 10.*[:11(1,.1)*3?}{1—3(2,,1)*0?111_] to
nearest integer (units of tenths of gamma). If IJ(J) = 1 then either Q(1,J)
or Q(2,J) were bad, or both. If |IPM(2,J)| = 256, then Q(1,J) was bad, and
IPM(2,J) = MDN1(1,J) with 256 bit set to 1 (digital units). If |IBM(2,J)| <
256, then Q(1,J) was good, and IPM(2,J) = 10.*#B(1,J) (units of tenths of gamma) «
itat IIPM(B,J)] = 256, then Q(2,J) was bad, and IPM(3,J) = MDN1(2,J) with 256
bit set to 1 (digital units). If |IPM(3,J)| < 256, then Q(2,J) was good, and
IPM(3,J) = 10.*B(2,J) (units of tenths of gamma).

Note that if both IR(J) and IJ(J) are zero, then the Jth vector
reading is supposedly of good quality, has been rotated into RTN units, and
the IPM matrix is to be intérpreted exactly as in NTYPE = 1 data records.

If either IR(J) or IJ(J) is non-zero, then some error was adjudged to be
present in one or more components of the Jth reading.

27 BAMFAT RECORD LOG

If extensive use is to be made of the BAMFAT tape, it will be
convenient to make a BAMFAT RECORD LOG by listing NTYPE, NREC for each data
record on the BAMFAT tape. The LOG should also include the time and frame
count of the‘first frame for each record with NTYPE = 1 or 4 and may, if
desired, contain the times for NTYPE = 2 and the coordinate data from
NIYPE = 1 or 4. Such a listing of the coordinate data may be very useful

in any analysis of the data.
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ONE TIME WORD ANLC CARTESIAN COMFONENTS OF THREE VECTOR READINGS OF THE
MAGNETIC FIELD e THE TIME COVERED BY EACH FRAME [S 12.6 SEC FOR THE HIGH
SATELLITE BIT RATE AND 504 SEC FCR THE LOW RATE. AT THE END OF EACH LOGICAL
RECORD ARE CONTA INED EPHEMERIS INFORNATICN AND DATA REGUIRED TO GENERATE THE
DR IG INAL TELEMETERED DATA IN SPACECRAF T COORDINATESe THESE DATA ARE IN THE
JPL VERSION OF SPACECRAF T-CENTERED SCLAR ECLIPTIC CDORCINATES WITH THE X
AXIS POINTING RADIALLY AWAY FRONM THE SUNs THE Y AXIS FCINTING IN ThHE
DIRECTION OF PLANETARY MOTIGNs AND THE 2 AXIS NORMAL TC THE ECLIPTIC
(POSITIVE NORTH) s ALL AVAILABLE GOOD QUALITY CATA FOINTS ARE CONTAINED ON
THIS TARE ——= ABOLY 300,000 WVECTCR VALUES,

DATA SET NAME~ (ONEs THREE. AND 24 HCUR AVERAGES CF
INTERPLANETARY MAGNE TIC FIELD VECTORS

NSSDC ID 67—-060A-05B DuH

AVAILABILITY OF DATA SET- DATA AT NSSDC BE ING PRCCESSEC

o <
TIME PERIDD COVERED- C61467 TO 112167L(AS VERIFIED BY NSSCC)
QUANTITY DF DATA IN THIS DATA SET— 1 REEL(S) OF MAGNETIC TAPE

CATA SET BRIEF DESCR IPTION
THESE 9-TRACK», IBM 360, BINARY TAPESs SUPPLIED BY THE EXPERIMENTER,
CONTAIN AVERAGED DATA FROM THE JPL HELIUM MAGNETCMETER EXPERIMENT CN MARINER
Se THEY ARE 800-BPI TAPES WITH TwO LOGICAL RECCRDS 24 HR OF DATA. THE
FIRST LOGICAL RECORD SPANS 2C PHYSICAL RECCRDS CF?€E1§WORDS AND ONE PHYSICAL
RECORD OF 173 WORDSe THIS RECORD CONTAINS TINE,
22.5-MINs 3-HR, AND 1-DAY AVERAGES DOF THE MAGNETIC FIELD VECTOR CGMPDNENIﬁ//*”/////
IN GSE, AND THE FIELD MAGNITUDE s VARIANCE, AND NUMBER CF VECTOR RFADIN§§ IN
EACH AVERAGF s THE SECOND LOGICAL RECCRD SPANS SIX PHYSICAL RECORDS OF @55}
WORDS AND ONE PHYSICAL RECCRD OF 227 WORDSe IT CCNTAINS THE CROSS VARIkNCES
FOR EACH OF THE ABOVE SETS OF AVERAGES.

MERISs 168.75—SECs =

Frows

E =l
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DBDCOD 2
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31 Reading and Unpacking

Reading the BAMFAT tape on the IBM 7094 is simply a Fortran
tvad, since the tape was generated on the 7094. A 7094 map subroutine hag
veen written which unpacks the five words in Figure 1 and returns the
various quantities (c.f. III.A.below).

Because the BAMFAT tape is a seven track 7094 binary tape
(density = 556 bpi, physical r;cord size = 330 words) reading it on the
LbM 360/75 is more complicated. Assembly language programs have been
developed for this purpose, and for unpacking the information in a frame
once it is in the computer (c.f. III.B. below). The DP statement for
reading the BAMFAT tape on the IBM 360 is

//TAPE7 DD DISP=0LD, VOLUME=SER=BAMFAT , UNIT=TAPE7,

LABEL=(1,BLP),DCB=(DEN=1, BLKSIZE=1980,RECFM=U)

B. AVERAGE Tape

The AVERAGE tape contains averages, variances, and cross variances
of tne field data over intervals of 1/512 of a day, 1/64 of a day, 1/8 of a
day, and one day, for both high and low rate data from Marimer V. There is
caly one file on the IBM 360, 9-track binary tape. Each day's averages
and variances are contained in two logical records, as follows

DIMENSION Al(4,512), V1(4,512), C1(512), A2(4,64), V2(4,64),C2(64),
A3(4,8), V3(4,8), C3(8), A4(4), V4(4)

DIMENSION VC1(3,512), VC2(3,64), VC3(3,8), VC4(3)

READ (30) NDAY, RAD, RLAT, RLON, CPHI, SPHI, Al, V1, Cl, A2,V2,C2,
A3, V3, C3, A4, V&, C4

READ (30) Vvcl, vC2, VC3, VC4
.../ .s the day; RAD, RLAT, RION are the solar equatorial coordinates of the
iner at the time in the day of the last good data (for coordinates at more

accurately known times, use the BAMFAT tape); CPHI and SPHI are the cop and
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sin of the anpgle used to rotate from XYZ spacecraft coordinates to RIN coor-
dinsves. AL(L,J) is the average of By ovir the Jth 512th of the day (I =1,
vefers £o By, By, By and ]§|). V1(I,J) is the variance of By over the

gt 510th ¢ the day, Cl(J) is the number of vector readings used in the
wvaraging process over the Jth 512th of a day. A2, V2, and C2 are the same
type of arrays for 64thsof the day, A3, V3, and C3 for eights of a day, and
A%, V4 and C4 for the entire day.

The second logical record contains cross variances, as follows:

VCL(1,J) = (BgBp) = (BR)(Bp) &

VC1(2,J) = (ByBy) - {Bp){(By)

VC1(3,3) = (BrBy) - (Bp){By)
vhere the averages are over the Jth s12th of the day. VC2, VC3, and VC4

64ths, 8thS and the whole day, respectively. Only

are the same things for
vectors with the IR and IJ flags both zero were used in these averages.
The DD statement for this 9 track 360 tape is as follows:
//FT30F001L DD UNIT = 2400,
LABEL = (1,BLP), DISP=(OLD,
KEEP), DCB=(RECFM=VS,

LRECL=1024, BLKSIZE=1028),

III. PROGRAMS

A.  Unpacking BAMFAT on the IBM 7094

The UNPACK 7094 program is a 7094 map routine written to unpack
a frame of information from the BAMFAT tape. If NOUT(S5) are the five 7094
packed words containing one frame of Mariner V data,then thay are unpacked
by calling:

CALL UNPACK (NOUT, NT, MF, IJ, IR, PM)

DIMENSION NOUT(S), NT(5), MF(12), 1J(3), TR(3), PM(3,3)
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-.& a description of the information returned, see the BAMFAT tape write-up

’ wnisedeion IT.A.

RIS Reading and Unpacking BAMFAT on the 360/75

The set of cards entitled UNPACK 360 consists of the basic programs
used to read BAMFAT tapes into the IBM 360/75; it is a combination of Forkran
subroutines, unpacking routines, and 7-track tape reading routines. It was
provided by.Ron Rosenberg of UCLA, and questions concerning its detailed nakure

bould be directed to K. Rosenberg, care of Professor P.J.Coleman, Institute of
Geophysics, University of California, Los Angeles, California 90024. The
roucines included in this package are: :

BAMBIT

READ7 } ASSEMBLER

BAM360
SKIP FORTRAN
ERMSG7

O READ7 reads the 7-track tape, and BAMBIT unpacks a frame of infor-
nation. To read in one logizal record of the BAMFAT tape, one calls BAM360
as follows:

DIMENSION NNOUT(4,5)

INTEGER*2 NOUTH(3,5,128)

DOUBLE PRECISION CR(6), CPHI, SPHI
CALL BAM360(NTYPE, NREG, MM, NN,
NOUTH, NNOUT, CR, CPHI, SPHI)

The quantities NTYPE, NREC, MM, NN, CR, CPHI and SPHI are as
described above in section II.A. (BAMFAT Tape Description). For NTYPE = 1
ws 4 (data records), each of the five 7094 packed words for the NER frame
0i the record has been stored in three half-integer 360/75 words, in the
twcrix NOUTH(3,5,N). To unpack this information for the Nth frame, BAMBIT

15 called:
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DIMENSTON NT(5), Mi(12), IPM(3,3), IJ(3), IR(3)

CALL BAMBIT(NOUTH(1,1,N), NT, MF, IPM, IR, IJ)

The quantities returned are as shown in Figure 1 and described
in section II.A. For NTYPE = 1l records, it must be remembered that IPM
15 in units of tenths of gamma.

For NTYPE = 2 (skip records), NNOUT(4,5) gives the beginning and
end cimes of the data gap, as described in section II.A, End records are
NTYPE = 3.

The Fortran routine SKIP can be used to skip up to a ce;tain
desired data record, as follows:

CALL SKIP (NREGC,ILH)

This call will skip the BAMFAT tape up to just before data record NREC of
the high (ILH=C) or low (ILH=1) rate data. For the most efficient use of

this routine, a BAMFAT record log of the kind described in section II.A.2,

will be needed.

IV. PLOTS

Complete plots of the data on the BAMFAT tape are available on the time
scale of one hour per plot (high data rate) and three hours per plot (low
data rate). The R, T, and N components of the field and the field magnitudeb
are plotted. The zero levels of the components are indicated by h:avier
grid lines, with the zero of field strength at the bottom of the plot.
Occasionally, the zero grid line may be shifted from its normal position,
in which case ZERO SHIFT appears at the lower left of the plot.

In addition, the 168.75 sec averages of the R, T, and § components of

the magnetic field, and the 168.75 sec averages of the.field magnitude (pot
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¢ magnitude of the averaged components), are plotted on a scale of one day
se2 plot. Occasionally, during periods of very high field, the vertical

scale is compressed by a factor of two, in which case 1/2 SCALE appears at

the lower left of the plot.
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