
MARINER 5 

TRIAX. MAGNETIC FIELD ON TAPE 

67-060A-05A 87 

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, 
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67-060A-05A

67-060A-05B

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, 

D# 

D-0868'f

C# 

c-07719

FILES 

1 

START 

06/14/67 

STOP 

11/21/67 

o7-060A-05B Magnetic Field Average tape 800 BPI, 9 track, Binary, 

Dupe is 7 track 

DIF 

D-08688

CIF 

C-07720

FILES 

1 

START 

06/14/67 

STOP 

11/21/67 
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PREFACE 

The Nariner V Magnetometer Experiment yielded of the order of 3001 000 

good quality measurements of the magnetic field in interplanetary space 

from the orbit of the Earth to just inside the orbit of Venus during the 

period from June 14 to Novembe: 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. Coleman,Jr., University of California at Los Angeles, Dr. Leverett 

Davis, Jr., California Institute of Technology, Pasadena, and Dr. Douglas E. 

,;ones, Brigham Young University, Provo, Utah. 

Although all members of the team participated in and were generally res-

ronsible for all of its activities, there was a division of detailed respOhwi-

bilities. Dr. Smith'was mainly responsible for the design, construction, 

,:esting, integration with the spacecraft, and calibration of the magnec<>meter 

at the Jet Propulsion Laboratory, with substantial support at certain pEiriods 

irom 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 Cali.iornia Institute of Technology. 

Ronald Rosenberg, working under the direction of Dr. Coleman at UCLA, supported 

some phases of the work where programs developed for the Mariner IV data reduc-

t ion could be adapted to the '11-.ariner V data. The actual production of the. tapes 

and the plots of this data pac~age and their description in the main body of 

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

10.enters. 
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The data contained :i.n 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. 

~~:IR.. 
Jet Propulsion Laboratory 
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INT~ JDUCTION 

In this report, we describe the basic tapes, programs, and plots used 

cu study .ind nnnlyze magnetic field data from the Mariner V (Venus 1967) 

flight. A brie£ sunun..1ry of the overall data reduction procedure is given, 

.:md 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 packe,d form, and the AVERAGE Tape that gives averages and 

variances of the basic data. 

(2) Prc 6rams f~r reading and unpacking the BAMFAT tape. 

(3) Complete plots of the basic data and 168.75 second averages 

thereof, in microfilm fonn, 
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I. SUMMARY OF' DATA REDUCTION PROCEDURE 

A. Master Data Library Tapes 

Mariner V (Venus 1967) was in operation from June 14, 1967 to 

November 22, 1967. Magnetic field measurements were made by a low-field, 

vector, helium magnetometer [~,) 1908 . Three triaxial field samples 

were obtained every 12.6 seconds at the high data rate, and every 50.4 

sccon!s at the low data rate. The high data rate period extended from the 

001,;ir:ning of the mission until July 24, 1967 (day 205), after which time 

2ac~ were taken at the low rate except for four hours of high rate data on 

298; there are approximately 40 days of high rate data and 120 days of 

• ""' :.i te data • 

The first stei1 in the analysis of the Mariner V data was the 

t"(ci .~tion of the raw magnetometer data to a form which could be used comren-

i~ntly. The basic source of data for the Mariner V experiment is the Master 

Jato Library (MDL) tapes. These tapes are provided by the Jet Propulsi!m 

: .. 1bocatory and contain the entire telemetry stream from the spacecraft. The 

tasic data sampling sequence is called a frame and consists of a numbe1: of 

inJividual measurements for each experiment on board. The real time samp,ling 

'.e:1gth of the frame is 12.6 (50.4) seconds at the high (low) rdte, and e~1ch 

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 

Le :d are measured in a right-handed xyz cartesian coordinate system fixe·d 

, ,1 the spacecraft. The attitude control jets in conjunction with sun .:ind 

:: .. 0pus sensors keep the Z axj s oriented along a radial line from the spacP-

c:a ft to the sun, and keep thE plane containing the Z-axis and the vector 

£x·ty so oriented that it passe3 through Canopu~ • 
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Measurements of the field compon.!nts are returned in digital units 

(DN) in the range from +511 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 ca librnt ion sequence during which known fi.e lds 

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 eleven 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 co~pared to adjacent measurements, 

B. Spacecraft Field Corrections 

An extensive analysis of good quality data on the MARDI t:apes was 

carried out to determine the spacecraft magnetic field (Davis and Smith, 

1968]. Magnetometer readings!:; are the sum of two vectors 

M = B + S 

where Bis the true interplanetary magnetic field (often rapidly varying) 

and Sis the (unknown) spacecraft field (usually constant or only slowly 

varying). Mathematically, Sis so chosen as to minimize the high frequency 

variance in l~I = \~ - ~\ 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 
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:ui_cively sm.'.lll changes in field strength, An appreciable error in the 

;:;_>.'.lc~craft f:f.eld estimate for a given component will cause purely directl.on&l 

fluctuations to produce apparent field strength fluctuations, This fact, 

coupled with the above comment as to tlie nature of the variations, enabl1~s an 

inflight determination of the spacecraft field to be made. It has subse-

quently been shown that this method is quite reasonable in view of the 

phys ica 1 nature (Alfvcnic) of the predominant fine sea le field fluctuations. 

The spacecraft field correction used for Mariner Vis on the order of lOy 

in magnitude and is considered reliable within at least .25y on each compo-

,.cn~. The spacecraft field estimate was never changed more than once per 

dsy, and, with the exception OI five isolated points, was changed at most 

.ly per axis from ono day to the next. In moat of those 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 give~ the true inter-

planetary magnetic field~• 

c. RTN Coordinates and the BAMFAT Tape 

Using trajectory and spacecraft orientation inform~tion provided 

by JPL, the field vectors! were rotated from the XYZ system to orthogonal 

RTN solar 
0

equatorial coordinates, defined as follows: the positive R direc• 

rion is radially outward from the sun; the T direction is p:.rallel to the 

solar equatorial plane and positive in the direction of planetary motion; and 

the N direction is northward along ~x! so that RTN is right-handed. The RTN 

fic,ld components of the vectors, with time!. and quality tags, were then 

written on the Basic H.agnetic Field Analysis Tape (BAMFAT), One tape contains 

the entire mission, both high and low data rate. The basic unit is still one 
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, t.~ frame pnckc<l into five 36 bit words, with l28 frames per BAMFAT record; 

,;pci-:.•.::raft trajectory information is written once per record. The B/\MFAT 

tape contains on the order of 300 1 000 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 

space~reft coordinates (XYZ), removes the corrections for spacecraft field 

and calibration offsets, and reverses the conversion from DN to gammas, 

ri1 .. program was run and the output listed for enough segments of the BAMFAT 

cape to convince us by comparison of the results with the !!stings of the 

orig,.'.lal ~lDL 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 

<.!asier to use tho BAMFA'l' tape with this progr.,m than to work with the 

original MDL tapes. Durfog the "grey-out" period (266d3h37m47 .as to 274d2h 

30m58.8s), when data quality was very poor, this procedure leaves the va1lue 

shown by the MDL tape uncertain by an integral multiple of 128, 

D. Magnetic Field Averages 

Using only good quality data from the BAl-lFAT tape, we have con~uted 
-9 averages and variances of the field data over intervals of 168.75 sec (2 day), 

~2.5 min (2- 6 day), 3 hr (2- 3 day), and one day. For each interval we compute 

~), (i~I), and the matrix S defined by 

,mere O deno ... cs averaging over the specified time interval. This information 

.: stored on magnetic tape (cf. II.B. below) . 
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DATA TAPES 

A. it'!~~ 
1. Tape Description 
Th<J 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. 

The basic unit of data on the tape is a frame; each frame contains 

one time an<l 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 

che 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 nf second 

NT(5): fractions 0f second, in 32nd of a second 

IPM: IPM(l,J) is the R component of the 1 th vector reading in 

1-rame (J = 1, 2, 3), IPM(2,J) the T component, and IPM(3,J) the N componeTiit of 

h J th d. le vector rea 1ng. IPM(I,J) is stored in nine bits, with the first bit 

a sign bit (0 for+, 1 for-) and the remaining eight to be read as a binary 

nur.\\.,er. IPN(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 ~e divided by 

10 to obtain unics of gamma, These magnetic field readings are corrected 

bo.h for the spacecraft field and the calibration sequence. The time asso· 

• ,tc~ with the frame is that of the PN sequence; the readings are delayerl 

~Lyond this time by 1/7 of che frame interval for IPM(I,l), by 2/7 for 

IPM(I,2), and by 4/7 for IPM(I,3), The frame interval is ll.6 seconds at 

• the high data rate and 50,4 seconds at the low rate. 
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BIT JL l l ·1 J l 1 , ' ' 2 2 2 2 2 2 2 L • 2 J 3 ·1 J l • •, 

ir 1 2 3 ,. ', 6 7 o 9 l, J ; .1 4 '., 6 1 , () 1 2 3 4 s 6 '/ , 9 r, ) 2 3 t, :i , 

WORD 1 

WORD 2 

WORD 3 

WORD 4 

NT(l) NT(2) NT(J) : '£ (4) NT (5) __ __,.__ ___ ,------A----,. r----"-----.,. 

I I I I I I I I I I I I I I I l I I l I I I I I I I I l I I I I I I I 

MF(l) M:F(J) MF(S) , ,.,...__ ___ 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
'vJ '--v--' '----v----" 

MF(2) MF(4) MF(6) 

IJ(l) IPM(l, 1) IR(2) IJ(J) IPM(l, 3) ,.,,..__ ,,..... 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
V ~--~--~ 

IR(l) IJ (2) lPH(l, 2) 

MF (7) IPM(2, 1) 

'-v' 
IR(3) 

MF(lO) IPM(2,3) 
,......;--...,---"------,. 

I I I I I I I I I I I I I I I - I I I I I I I I I I I I I I I I I I I -MF(8) MF(9) 

IPM(3,l) 

IPM(2, 2) 

IPM(3, 2) 1PM(3,3) 

I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I 
'-._,-J 

!-.IF (11) MF (12) 

7094 WORD HAS 36 BITS/BIT l IS THE SIGN BIT. 

FIGURE I 
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IR(J): This is a range t.1g for the J th vector reading of the 

frame; if any component of this vector is greater than BMAX in absolute 

v.1lue, IR(J) = 1, IR(J) = 0 otherwise, BMAX is 20y for the high rate data 

and JOy for the low rate data. 

IJ (J): This is a spike tag for the J th vector reading of the 

fra,ne. 
i • 

If the following holds for .2!!,Y component of the vector, jBJ-B~_ 1 J ;:;: 

'4 gamma 
i • 

and jBJ+1-n}_ 1 J 2 gamma, then IJ(J) = 1. If J-1 = 0 or J+l 4, 

.. 11en we re fer to the nearest vector in the preceding or following frame. 

IJ(J) = 0 otherwise. 

MF(l): DAS bit number 25 (JPLl). This should have been 1 or 

,l, changing every 128 frames, but it is zero throughout the entire mission. 

MF(2): 

l-lF(J): 

DAS bit 211. This bit is O or 1, changing every frame. 

Frame count. An integer assigned to each frame by the 

1pace~raft clock. Gaps in the frame count sequence imply gaps in the data 

Jsuatly because of gaps in the transmission. Numbers out of sequence on the 

,,riginal MDL tapes usually imply bits incorrectly read in transmission. 

MF(4): Quality control prefix from the quality word for this 

frame (JPL2) . 

MF(S): This word, taken from the original MDL tape, is used to 

locate the magnetometer calibration sequence; MF(S) 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-

rnetry words in the frame that had error flags attached. 

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

Pad frame count anomalies on lhe MDL tapes, and have no significance on 

• BAMFAT tapes. 
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MF(lO): This is 1 if dummy data has been inserted (see below), 

2 if frame count has been corrected, 3 during roll periods, and O otherwise • 

MF(ll): During the magnetomctP.r calibration sequences, this is 

1 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(l2): 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. For example, MF(l), MF(S), MF(ll), and MF(l2) are all used to locate 

,~rious parts of the calibration sequence, which has been corrected for on 

t!,is tape, For most purposes, the important quantities are the time, f1rame 

count, field values, and the IR and IJ matrices. If IR is non-zero, th1! 

.-eading should never be used; if IJ is non-zero, the reading may or may not 

oe used, depending on the inclination of the user. When the telemP.try 

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, howeve·r, 

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 rre almost certainly bad if MF(6) (number of 

cE:11::metry words in error) is r,on-zero, or if MF(lO) c: 2 (indicating that the 

rram~ count for that frame hac to be corrected, which usually means that 

• ocher things are also suspect), 
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The five words per frumc are stored on the BAMFAT tape in groups 

• 0i up to 128 frames at a time ( i.c., up to 128 frames per data record}. The 

.,asi.: WRITE statement which produced a logical record on the 7094 was as 

follows: 

• 

• 

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

((NOUT(M,N),M = l,NM), N = 1, NN), 

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

DIMENSION NOUT(5,128), 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 

_ sk:i.p record (explained below). NOUT(M,N),M = 1,5, fixed N, are the five 

.a..:k..,d words of the Nth frame of this record. The CR matrix contains coor-

dinate information, in unpacked 7094 floating point. The basic coordinates 

.ae<l are =adius, 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 exact 

,Jluc in the range ±0°.23 depends on longitude and is due to the angle 

b~tween the equatorial planes in the two systems. 

CR(l) 

CR(2) 

CR(J) 

CR(4) 

CR(5) 

CR(6) 

= distance of Mariner from sun (KM) 

= latitude of Mariner in solar equatorial coordinates (degrees) 

longitude of Mariner in solar equatorial coordinates (degrees) 

= distance of Earth from sun (KM) 

=. latitude of Earth in solar equatorial c,,ordinates (degre<:s) 

longitude of Earth in solar equatorial coordinates (dcgrers) 
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Cl.-'III and SPHI arc cos and sin of the angle used to rotate from the XYZ space• 

c-aft system to solar equatorial coordinates 

B = R 

NTYPE = 2: These are skip records. There are frequent gaps in 

the data; when the gap isles~ than 128 frames, dummy frames with proper 

time and frame coLmt, 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: 

NOlff(l,N) NT(N), N = 1,5 
NOUT(2,N) = NTl(N), N = 1,5 
NOUT(3,l) FC 
NOUT(4,l) = FCl 
NT(l) = day, NT(2) = hour, etc . 

where NT and FC are the time and frame count of the last frame before the 

gap, and NTl and FCl are the time and frame count of the first frame after 

the gap, all in the 5 word time format of p. 6. 

NTYPE = 3: This is an end record. There are only two on the 

tape. One is written between the high and low rate dat~ (the separation 

occu.s at 205d 19h 19m 12.5s), and one is written at the end of the low rate 

data, just before the EOF. There is only~ 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 298d 16h 40m 56.3s to 293d 20h 

45m 10.9S • 

NTYPE 4: These are partially reduced data records for the 

"grey-out" period (266d 31• 37m 47 .as to 274d zh 30m 58 .as), when data quality 

was very poor (high number of bit errors). A relatively complicated scheme 
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·.: -sed to write these records, and the reader should skip this section 

Jnluss he specifically wants to use grey-out ~ata. 

The format of the NTYPE = 4 data rccvrds is exactly the same as 

for the NTYPE = 1 data records, All informatiun in a frame is the same as 

described above, except for the IPM, IJ, and IR matrices (see Figure 1). 

Let MDN(I,J) be I th component of the J th vector reading of the frame, in 

digital units (+511 to -511) exactly as read from the MDL tapes, I= 1,2,3 

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

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

}illN2(I,J) = MDNl(I,J) with 128 and 256 bits set to 0 

~incc .1e now know that this will always be the case for good d::ta. Let 

c:ON(MDN) be a function subroutine which converts digital units to gamma, 

If the frame is part of a calibration sequence, we set 

B(I,J) = CON(MDN2(I,J))-BSCF(I) 

\,1:1cre 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 IB(I,J)-BAVE(I) J BRAN(I),Q(I,J) = good 

if Jn(I,J) - BAVE(I) I > BRAN(I), Q(I,J) = bad 

As before, J is the J th vector reading, I= 1,2,3 refers to XYZ axes. 

We arc now in a position to define the 1PM, IR, and IJ matrices 

• as used in the NTYPE = 4 data records, If IR(J) = O, then Q(3,J) was good, 
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;1·1'- IPM(l,J) = -B(3,J)*lO., to nearest intege1 (units of tenths of gamma) • 

::: f IR(J) 1, then Q(3,J) was bad, and IPM(l,.T) = MDN(3,J) (digital units). 

L, IJ(J) O, Lhcn both Q(l,J) and Q(2,J) were good, and IPM(2,J) = 

10.,•:[i(l,J)>',CPlll-B(2,J)>',spH~. IPM(3,J) = lO.lB(l,J)·"SPHI-B(2,J)>~CPHrj to 

nc.:ircst integer (units of tenths of gamma), If IJ(J) c: 1 then either Q(l,J) 

or Q(2,J) were bad, or both. If !IPM(2,J) I 256, then Q(l,J) was bad, and 

IPM(2,J) = MDNl(l,J) with 256 bit set to 1 (digital units). If !IPM(2,J) I < 

256, then Q(l,J) was good, and IPM(2,J) = 1O,*B(l,J) (units of tenths of gamma). 

lf jIPM(3,J) I 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) = lo.,~B(2,J) (units of tenths of gamma). 

Note that if both IR(J) and IJ(J) are zero, then the J th vector 

reading is supposedly of good quality, has been rotated into RTN units, and 

tne IPM matrix is to be interpreted 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 m~re components of the J th reading. 

2. BAMFAT RECORD LOG 

If extensive use is to be made of the BAMFAT tape, it will be 

..:onvenient 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, i:f 

desired, contain the times for NTYPE = 2 and the coordinate data from 

~TYPE= 1 or 4. Such a listing of the coordinate data may be very useful 

:n any analysis of the data • 
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THlS f ><PER IMCNTFR SUPPLIED DATA SET CN a,.t'NARY- ~6-BPI• 7-TRAC,< IAM 

7c,g4 ~AGNE' T tc TAPE HAS SPH 'r sic AL i;,,=~·3n we ADS. AND A MOM INAL 
LOGICAL RECORD SIZI:: Ot- 652 W.Dfm~~;;~~L~;··;H~~HRE 128~AAMES OF DATA PER 
LOGICAL ·RECf1RD. [ACH FR' ·ccNTAll\S FI VE PACKED CATA WORDS";" CORRESFONDING TO 
ONF TIME WOl1D A'lC CARTESIAN COt,,FCNFNTS OF THREE VECTOR READINGS OF THE 
MAGNETIC Fl[LO. lHF TIME COIIEREC 8V EACH FRAt,IE IS 12.6 SEC FOR THE HIGH 
SATl::LLITE l:l!T RAT:: ANO 50.4 SEC FCR THE LOW RATF. AT THE END OF EACH LOGICAL 
RECDAO Al-lL CDNTA INED EPHE"-1EAIS lNFORt,IATlO, Af\D CATII AECUIAED TO GENERATE THE 
ORIGINAL TELf.METE'RED DATA If\ SPACECRAFT COOROII\ATES. THESE DATA ARE IN THE 
JPL VEl-lSION OF SPACECRAFT-CEI\TEAED SCLAR ECLIPTIC COOf.CINATES WITH THE X 
AXIS POINTING RACIALLY AWAY FRC~ THE SUN. THEY AXIS FCII\TING IN Tt-E 
DIRECT!llN OF PLAI\E'TARY MOllCI\, AND THE Z AXIS NCf.MIIL TC THE ECLIPTIC 
(POSITIVE NORTH), ALL AVAILABLE GOOD QUALITY CATA FOII\TS ARE CONTAINED ON 
THIS TAPE -- ABOLT 300,000 IIECTCR VALUES. 

DATA SET NAMC- CNE. lHRFE. AND 24 HCUR AVERAGES C:F 
INTER PLANETARY MAGNETIC FIE LO VECTORS 

AVAILABILITY OF DATA SET- DATA AT NSSDC EEING PRCCE'SSEC 

NSSDC ID 67-060A-05B 

OJH OCA TCD~
1 

Dt:lDCOD 2 

,.,. ..... ,.,,,. 
'!, "l,l.><,~c~ \._, \0 ,, ).. ""\ 

jt} 
OJH DCA TCD 8 DBDCOD 2 

• TIME PER !OD CO\if-RED- C61467. TO 1121 E:7V(AS VERIFIED BY I\SSCCI 

.. 

QUANTITY ~F DATA IN lHIS DATA SET- 1 REEL(Sl OF lolAGNETlC TAPE 

CATA SET OR IEF OESCA IPTION 
THESE Q-TRACK. 11:H.., 3EC. l:lINARY TAPES, SUPPLIED BY T~iE EXPERIMEt-lTER, 

CONTAIN AVE~AGED DATA FROM THE JPL HELIU~ lolAGI\ETCMETE~ EXPERIMENT C~ MARINER 
5. THEY ARE 800-API TAPES l\llH Tl\0 Lo:;ICAL RECCAD~ER 24 HR OF DATA. THE 
FlAST LOGICAL RECORD SPAP\IS 2C PHYSIC/IL RECCRDS CF 5'7 WOADS AND ONE PHYSICAL 
RECORD OF 173 WORDS. THIS RECORD CONTAII\S Tlt,IE. EPH Ef.lS, 168.75-SEC, _,.. 
22,5-MIN. 3-HI~. AND I-DAY AIIERAGES OF THE fl/AGI\ETIC FIELD VECTOR COMPONEN__!..S ----
IN GSE', AND THE FIFLD MAGNITLDE. IIARIANCE. AI\D NUMBER CF VECTOR RfADINGS IN 
EACH AVERAGF, THE SECOND LOGICAL RECCRD SPANS SIX PHYSICAL RECORDS OF ~5~) 
WORDS AND ONE PH~SICAL RECCRD OF 227 WORDS, IT CCNTAII\S THE CROSS VARii!:NCES 
FOR EACH UF lHE Al:!OVE SETS OF AVERAGES, 

V 



• 

• 
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3 . Read i nr, nnd Unpacki ,,,, 

Reading the BfJ1FAT tape on tile IBM 7094 is simply a Fortran 

--·-J, since the tape was generated on the i094. A 7094 m:ip subroutine has 

<Jecn written which unpacks the five words in Figure 1 and returns the 

v.11::ous qu:rnt:lties (c .f. III.A.below). 

Decau8e the BAMFAT tape is a seven track 7094 binary tape 

~density= 556 bpi, physical record size= 330 words) reading it on the 

!.bl-1 360/75 is more complicated. Assembly language programs have been 

Jeveloped 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 

:.-~a,!ing the BAHFAT tape on the IBM 360 is 

//TAPE7 DD DISP=OLD,VOLUME=SER=BAMFAT,UNIT~TAPE7, 
LABEL=(l,BLP),DCB=(DEN=l,BLKSIZE=l980,RECFM=U) 

B • AVERAGE Tape 

The AVERAGE tape contains averages, variances, and cross variances 

of t11e field data over intervals of 1/512 of a day, 1/64 of a day, 1/6 of a 

<lay, an<l one day, for both high and low rate data from Mariner V. There is 

c,1ly 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), Vl(4,512), Cl(512), A2(4,64), V2(4,64),C2(64), 
A3(4,8), V3(4,8), C3(8), A4(4), V4(4) 

Dil1ENSION VCl (3,512), VC2(3, 64), VC3(3, 8), VC4(3) 

READ (30) NDAY, RAD, RI.AT, RLON, CPHI, SPHI, Al, Vl, Cl, A2,V2,C2, 
A3, V3, C3, A4, V~, C4 

RF.AD (30) VCl, VC2, ucJ, VC4 

.. :. the day; RAD, RI.AT, R1 ON are the solar equatoria 1 coordinates of the 

.ner at the time in the day of the last good data (for coordinates at more 

• accu.:a te ly known times, use the BAMFAT tape); CPHI and SPRI are the cos and 
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