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inventory information is now no longer maintained in the DSCs, but is now managed in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

OGO 5
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; FLUXGATE MAGNETOMETER

68-014A-14B

THIS DATA SET HAS BEEN RESTORED. THERE WERE ORIGINALLY 14
7-TRACK, 800 BPI TAPES, WRITTEN IN BINARY WITH STANDARD
LABELS. THERE IS ONE RESTORED TAPE, THE RESTORED TAPE IS
UNLABELED. THE DR TAPE IS A 3480 CARTRIDGE AND THE DS
TAPE IS A 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:

DR02621 DS02621 D06008 1-5 03/05/68 - 03/17/68

D06009 6-10 03/17/68 - 03/30/68

@, D06165 11-15 03/30/68 - 04/12/68
L D06166 16-20 04/12/68 - 04/25/68
, o D06373 . 21-25 05/13/68 - 05/26/68
: D06860  26-30 05/21/68 - 06/03/68
D06372 31-35 05/26/68 - 06/12/68

D06859  36-40 06/03/68 - 06/16/68

D08047 41-45 06/17/68 - 06/30/68

D08048 46-50 06/30/68 - 07/13/68

D08045 51-55 07/13/68 - 07/26/68

D08046 56-60 07/26/68 - 08/08/68

D08829 61-65 08/06/68 - 08/17/68

D08830 66-70 08/19/68 - 09/01/68

5

=
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http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00376
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OGO 5

4.608 SECOND AVERAGE B FIELD

68-014A-14C

THIS DATA SET HAS BEEN RESTORED.

9-TRACK,

TAPES.

6250 BPI.

WERE RESTORED ON AN IBM 9021 COMPUTER.

THE ORIGINAL TAPES WERE CREATED ON AN IBM 360 COMPUTER AND

ORIGINALLY THERE WERE FIVE

1600 BPI TAPES WRITTEN IN BINARY.

THERE ARE TWO RESTORED

THE DR TAPES ARE 3480 CARTRIDGES AND THE DS TAPES ARE 9-TRACK

THE DR AND DS NUMBERS ALONG

WITH THE CORRESPONDING D NUMBERS AND TIME SPANS ARE AS FOLLOWS:

DR#

DR0O02632

2002631

DS#

Ds5002632

DS002631

D#

D029194
D029195

D02919%s6
D029248
D02%9249

FILES

1-25
26-50

1-25
26-50
51-70

TIME SPAN
03/05/68 05/08/68
05/08/68 07/12/68
07/12/68 09/14/68
09/14/68 11/18/68
11/18/68 01/10/69


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00020

THIS DATA SET HAS BEEN RESTORED.

FLUXGATE MAGNETOMETER

OGO 5

|68-014A-14E|

THERE WERE ORIGINALLY 14

7-TRACK, 800 BPI TAPES, WRITTEN IN BINARY WITH STANDARD LARELS.

THERE ARE 3 RESTORED TAPES.

THE RESTORED TAPES ARE UN-LABELED.

THE DR TAPES ARE 3480 CARTRIDGES AND THE DS TAPES ARE 9-TRACK,

6250 BPI.

THE ORIGINAL 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#

DR002636

DR0O02637

DR002638

DS#

D5002636

D5002637

DS002638

D#

D005575
D004813
D006163
D006164
D006371

D006861
D006370
D006862
Doo8052
D008051

D008049
D008050
D008833
D008834

FILES

1-5

6-10
11-15
16-20
21-25

1-5

6-10
11-15
16-20
21-25

1-5

6-10
11-15
16-20

TIME SPAN
03/05/68 - 03/17/68
03/17/68 - 03/30/68
03/30/68 - 04/12/68
04/12/68 - 04/25/68
05/13/68 - 05/26/68
05/21/68 - 06/03/68
05/26/68 - 06/12/68
06/03/68 - 06/16/68
06/17/68 - 06/30/68
06/30/68 - 07/13/68
07/13/68 - 07/26/68
07/26/68 - 08/08/68
08/06/68 - 08/19/68
08/19/68 - 09/01/68


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00375

0G0 5

5
%§§ 1-MIN. AVG. B-FIELD, GSM COORD.

68-014A-14F

This data set has been restored. There were originally 15 7-track,

800 BPI tapes, written in Binary with standard labels. There is one

restored tape. The restored tape is unlabeled. The DR tape is a 3480

cartridge and the DS tape is 9-track, 6250 BPI. The tapes were created
on an IBM 360 computer and were restored on an IBM 3081 computer. The
DR and DS number along with the corresponding D numbers and time spans

are as follows:

%%% DR# DS# D# FILES TIME SPAN
DR0O02775 DS002775 D004814 1-5 03/05/68 - 03/17/68
D006007 6-10 03/17/68 03/30/68
D006161 11-15 03/30/68 04/12/68
D006162 16-20 04/12/68 04/25/68
D00636S 21-25 05/13/68 05/26/68
D006863 26-30 05/21/68 06/03/68
D006368 31-35 05/26/68 06/09/68
D006864 36-40 06/03/68 06/16/68
DO08055 41-45 06/17/68 06/30/68
D008056 46-50 06/30/68 07/13/68
D008053 51-55 07/13/68 07/26/68
D0080O54 56-60 07/26/68 08/08/68
Do0883s5 61-65 08/06/68 08/19/68
D008836 66-70 08/19/68 09/01/68
D029053 71 03/05/68 05/05/70

@


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00340

62-014A-14B
oGo-5
FLUKGATE MAGNETOMETER

60 SECOND AVERACES

This data set consiats of 6, 800 BPI, Binzry tapes produced
on the IBM/360, where the 'D' tapes are 9 track and the 'C' tapes are
7 track.
These six tspas are kmown as the Spacecraft Coordinate tapes.
They azte blocked 128 logical records per physical rvecozd.
Each tape has 15 fliles »n it, 5 =aln files and a header and traillec

file for each main file,

2] ce _START _STOP
C=04928 3fo5/68 3/17/68
C=05929 3/17/68 5/30/68
c=-05114 3/30/68 &/12 /68
C=-05115 4/12/68 &4f25/65

c-05198 5 /26768 6/12 /55

C=-05L99 5/13/65 5/26/58
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March 28, 1973

Boar Colleague:

The National Space Science Data Centor (NSSDC) has just received
the attached lettor from the Coleman ETOUpP at UCLA informing us
of a possible offset problea in some of the carly OG0 5 magnetom-
eter data. We are forwarding i to you in this cmmner so that
you pay be informed of possible probleas relating to certain
potential uses of the data.

NSSDC will transmit further information regarding these data as
s00n as it becomes available. We suggest that, at this stage of
our understanding of the potential problem, if you plan to use
the early OGO 5 data, you contoct me at (301-982-5783) or Dr.
Christopher T. Fussell ar UCLA (213-825-3188).

Acquisicion and Analysis Branch
Dl i

Attachkaent :
UCLA Letter

TLLE SO E
F1-S8l-sayy
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To: Users of UCLA 060-5 fluxgate magnetometer data

from: C.T. Russall
Subject: Absolute accuracy of data om NSSDC tapes

Date: March 21, 1373

The purpose of this memo is to interject & note 07
caution in the use of the UCLA 0GO-5 fluxgate magneiometer data
as an absolute instrument in very low Tields The fluxgate
magnetometer flown by the UCLA group hes & dynamic range of
#64,009y and a precision of +1/16y. This precision should
not be confused with accuracy. The 0G0-5 spzzecrafi has 3
set of magnetometers provided by GSFC which are desigmed for
high accuracy. This set includes a rubidium vapor magnetoseter
with biasing coils and a fluxgate magnetometer with limited
dynamic range. It was decided prelaunch to devete the pajor
effort with magnetic cleanYiness procedures on this set of
magnetometers and intercalibrate the 0GO-5 and GSFC data
inflight. For this purpose, we wWer2 supplied with short
stretches of GSFC data (5 minutes) once per orbit for orbits
1-52 and orbit 138 and above.

The iniiial data were consistent with am offset which
changed moderataly rapidly just after turnm on but which
asymptotically settled down Ly about orbit 25. 7The cata
above prbit 138 showed a raither constant of{fet but thess
offsets exkibited some temperature dependenci This temperaigre
dependence was then used to datermine offsets Tor oroiis 53-138.
Then ons nffset wWwas chosen to represent the offsei curing the
entire orbit and offsets were assumed to chenge 2T periges
when thea instrument wAs exposed ts a large field and thus
exorcised its varjious ladder-adder circuits. The insirusent
temperatures were not available until after the date were
processed and assumptions were frequently made on the expected
temperatures from data obtained on nearby orbits and froa
data obtained one year earlier oF one yaar later.

In Yarch 1971 when we wrote our data processing Temo
“Production Processing of the Data Obtained by the UCLA 0GD-5
Fluxgate Magnetometer”, we stated we expgcted Bn accuracy of
from 1 to 2 gamsas per component. All indications were fron
our -experience to that date that such was the case. As
processing contin.ed into thas second and third vear of 0G0-5.
however, temperatures began to drop and during -i{7-May and

October-November 1969 and 1570 we would expect t.ai the offset
variations within a particular orbit m=ight exceed 2y per

LNIVERSITT OF CALIFOENTA——{bafiorbond b | et rdrpim




Meng

warch 21, 1973
Page Z

component. Furthermora, during spin up periods the tEiperatures
dropoed markedly causing oifset probleas .

Lagt but not least, Marcia Neugelauer and Don Hej rave
und strotches of BGO-5 daia during March and April 1%c3 which
oy suspect have offsets excecding the guidel.nes. Thnis
guld be cawvsed by sevaral factors: first, clarical arror
one case of this has been 7ound); two, Tesperazurae
variations larser than suspected; thres, changes: In the iong
corm drift of the offset during the orbit anc not just a
perigee. Thus, @t the present time 1 urge caution in £h
of the 0G0-5 UCLA Ffluxcate magnetiometer data for absoluic
mcacuremzents in low fields. Until we can do further tes
I suggest that if accurate fieid values dn low Tields are
essential to a particular study the GSFC magneto=eter be used
or that the accuracy of the 0Gu-5 data be verified by cos=parison
with other spacecraft, or by one or andoiher of the several
technigques available for measuring ssacecraft offsets iros ia-
filight daca, (Belchir, 1973: Hedgecock, 1973).

usa

S

¥e are very interested in checking the offsets usi
sechnigues ourselves, and plan to co this in the near fu
2: s true for 211 experimental groups these days., our bud
zor such studies is limited. Thus, we do not fofsee a stud
o the 0G60-5 offsets for the Tull tThres y=aar period. However,
we nlan to attemp: to detersine enough offsets that &n acurata
cata base is available for magnetospheric studies anc that
the degree of variability of the offsotrs is pracisely determined.
When this study is complete we will w. itTe anotiner =e=g.

References
Belcher, J.H., A variation of the Davis-Smitn =eithod
i

inflight determination of spacecraft magret e
submitted to J. Geophys. Res., 1973.

ar

CS5

Hedgecock, P.C., An alterpative pathnematical technigue Teor
the determination of spacecraft magnetfoseier zero lev
submitted to Journal of Scientilic Instrusents. 1973.
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REQ. AGENT * RAND NO. ACQ. AGENT
CAW RC7558 DJH

y
\ 0G0-5

4.608 SECOND AVERAGED B FIELD
68-014A-14C
This data set consists of merged 0GO-5 tapes ( each having 15 files and being
standard label préviously before the merging onto new tape ) each containing 25 files

of non-standard label data. The tapes are 9 track, 1600, binary, with odd parity.

D# ct FILES TIME SPAN
D-29194 C-18795 25 03/05/68 - 05/08/68
D-29195 C-18796 25 05/21/68 - 07/12/68
D-29196 C-18797 25 07/12/68 - 09/15/68
D-29248 C-18940 25 09/15/68 - 11/19/68
D-29249 C-18941 20 11/19/68 - 01/10/69

*NOTE: The last tape processed may not have 25 files on it due to lack of more data.
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OGO 5
FLUXGATE MAGNETOMETER

68-014A-14E

THIS DATA SET HAS BEEN RESTORED. THERE WERE ORIGINALLY 14
7-TRACK, 800 BPI TAPES, WRITTEN IN BINARY WITH STANDARD LABRELS.
THERE ARE 3 RESTORED TAPES. THE RESTORED TAPES ARE UN-LARBELED.
THE DR TAPES ARE 3480 CARTRIDGES AND THE DS TAPES ARE 9-TRACK,
6250 BPI. THE ORIGINAL 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
DR0O02636 DS002636 D005575 1-5 03/05/68 03/17/68
D004813 6-10 03/17/68 03/30/68
D006163 11-15 03/30/68 04/12/68
D006164 16-20 04/12/68 04/25/68
D006371 21-25 05/13/68 05/26/68
DR0O02637 DS002637 D006861 1-5 05/21/68 06/03/68
D006370 6-10 05/26/68 06/12/68
D006862 11-15 06/03/68 06/16/68
D008052 16-20 06/17/68 06/30/68
D008051 21-25 06/30/68 07/13/68
DR0O02638 DsS002638 D008049 1-5 07/13/68 07/26/68
D008050 6-10 07/26/68 08/08/68
D008833 11-15 08/06/68 08/19/68
D008834 16-20 08/19/68 09/01/68
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OGO 5
1-MIN. AVG. B-FIELD, GSM COORD.

68-014A-14F

This data set has been restored. There were originally 15 7-track,

800 BPI tapes, written in Binary with standard labels. There is one

restored tape. The restored tape is unlabeled. The DR tape is a 3480

cartridge and the DS tape is S-track, 6250 BPI. The tapes were created
on an IBM 360 computer and were restored on an IBM 3081 computer. The

DR and DS number along with the corresponding D numbers and time spans

are as follows:

DR# DS# D# FILES TIME SPAN
DR0O02775 DS002775 D004814 1-5 03/05/68 03/17/68
D006007 6-10 03/17/68 03/30/68
DO0s161 11-15 03/30/68 04/12/68
Doo6162 16-20 04/12/68 04/25/68
D006369 21-25 05/13/68 05/26/68
D006863 26-30 05/21/68 06/03/68
D006368 31-35 05/26/68 06/09/68
D006864 36-40 06/03/68 06/16/68
DO08O055 41-45 06/17/68 06/30/68
D0080O56 46-50 06/30/68 07/13/68
DO08053 51-55 07/13/68 07/26/68
D008054 56-60 07/26/68 08/08/68
Do08835 61-65 08/06/68 08/19/68
Do008836 66-70 08/19/68 09/01/68
D025053 71 03/05/68 05/05/70
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0GO-5
1 MIN. AVG. B FIELD ON TAPE

68-014A-14F

This tape is an addition to the data set. The
format of the tape is 9 track, 1600 BPI, unlabelled,
binary and was created on an IBM/360. The tape contains
1 file, with the file containing orbits 1 thru 305 (Date

3/05/68 = 5/05/70).

D# c# PATE
D-29053 C-18728 3/5/68 - 5/5/70




SSC184

0602
® o
) 2H
SSC184 is a 9 track, ;éﬂU‘BPI, unlabelled, IBM 360/computer binary
tape. The tape contains one file having orbits 1 - 305. The DCB
parameters are: RECFM=VBS, LRECL=7228, BLKSIZE=6144, DEN=3.
Tépe parameters:
_IORBIT = Orbit number (Integer)
IBTST = Bishop time of first point in record (Integer) (see attachec
for definition) ,
XGSM = X GSM coordinate of satellite at start of record in Re (Real)
YGSM = Y GSM coordinate of satellite at start of record in Re (Real;
IGSM = L GSM coordinate of satellite at start of record in Re (Real)
RE = Radial distance of satellite from the center of the earth in
earth radii (Real)
BXGSM = X GSH component of the field in gammas (Real)
. BYGSH = Y GSM component of the field in gammas (Real)
%% ) ; BZGSM = [ GSM component of the field in gammas (Real)
BTGSM = Total field magnitude (obtained by averaging instantaneous

values) (Real)
. IQUAL = Quality indicator as explained in attachment (Integer)

NOTE: BXGSM, BYGSM, BZGSM,BTGSM and IQUAL are arrays of 60 elements
each
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BTRMS= Total field rms deviation in gammas
IQUAL= Quality indicator
The quality dindicator IQUAL is the sum of two numbers, 1000
times NUMPTS + ICHL. NUMPTS is the number of data points used
in the average and ICHL is a flag indicating the status of
heater, calibrate signal and ladder s;ep corrections during
the averaging interval;

ICHL may be thought of as a binary number with seven bits:
2 x3...;x6.

1f Xo equals 1, then sometime during the averaging interval

Xo’ Xl’ X

a heater correction was required but the exact interval for
applying this correction could not be found.

If XZ equals 1, then sometime during the averaging interval

a heater correctiaon was applied.

I1f X3 equals 1, then a calibration signal corrextion was

made.

“1f X, equals 1, then at least one correction for a medium

4

ladder step on the Z axis was made.

If X. equals 1, then at least one correction for a medium

5
ladder step on the Y axis was made.

If X, equzals 1, then at least one correction for a medium
P co tae X axis was made.

Wz note that X, is not used, and that this seven bit binary

number 3zctually eppears in IQUAL as a three digit decimal number.
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JBROUTINE CORBT ( T, BT )
o g AR O e S R R R RO R RO e e e o oo KR i R Sl 3OR R R OR R ORI R Ok ok ok ok &
,pISHOP TIME' CONVERSION SUBROUTINE FOR 0GO-5. BT IS DEFINED AS THE

" wUMBER OF TENTHS OF A SECOND SINCE THE START OF YEAR 1966, THAT IS,

BT = 0 AT YR 66 DAY 1 HR 0 ETC., AND THE TIME UNIT IS 1/10 SEC.
. CALL CONBT{ T, BT ) CONVERTS T ARRAY TO BT-

CALL BTCON { BT, T) CONVERTS BT TO T ARRAY.
THE T ARRAY IS DEFINED AS FOLLOWS:

T(1) = YEAR (66-71) T(5) = HOUR (0~23)

T(2) = DAY OF YEZAR (1-366) T(6) = MINUTE (0-59)

T(3) = MONTH (1-12) T(7) = SECOND (0-59)

T(4) = DAY QF MONTH (1-31) T(8) = MILLISECOND (0-999)

WHEY CONVERTING TO BT, T(3) AND T(4) ARE USED ONLY IF T(2) = O
OTHERWISE T (3) AND T (4) ARE IGNORED. WHEN CONVERTING FROM BT, ALL
EIGHT ENTRIES OF THE T ARRAY ARE CONPUTED.

THE SUBROUTINE FAILS AFTER FEB. 28, 1972 AND BISHOP TIHE

OVERFLORS THE 360 WORD LATER THAT YEAR.
' PROGRAHBKER ~ NEAL CLINE JAN. 1968

% o 2 3 o 3 A o 3 ode o s e o ik 3 ok sl o s i e s sk o i ofe e oK RORoR R ok e sk 3R R g ok ok o ook e i o ok ke sk ok A R RO FOR ROR K Rk R F

30

Lo
50

INTEGER T({8), BT, M (13)
*« /0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365 /
N= (T(1) - 66 j} * 365
IF ( T(1) -GT. 68 ) N =N + 1
IF ( T(2) .NE. 0 ) GO TO 10
W= N + M{T(3))y + T() - 1 .
IF ( T(3) -GT. 2 .AND. T(1) .EQ. 68 ) H§ =N + 1
GO TO 20
HN=N+ T(2) -1 ‘
BT = H*864000 + T (5)*36000 + T(6)*600 + T(7)*10 + T(8) /100
RETURN
EXTRY BTCON ( BT, T )
N = BT / 864000 .
IF ( N - 1095 ) 50, 30, 40

‘T(1) = 68
T(2) = 366
GO TO 60
H=0N-1
T(1) = N/365 + 66 .
T(2) = HOD( M, 365 ) + 1
60 ¥ = T(2)

IF ( T(1) -NE. 68 ) GO TO 90

70 T(3) = 2
T{4) = 29
GO TO 120
80 N=N-1
30 po 100 K = 2, 13

IF ( N .LE. M(K) ) GO TO 110

100 CONTINUE
110 T(2) = K - 1
TR = § - #:%-1)

120 T(S) = 25D{ =T/38000, 24 )
T(6) = %33{ =T/33D, 60 )
T(7} = *&3{ 37,10, 50 )
T(8) = ®3D2¢( BT, 10 )} * 100
RETURY

END



;| : ' 23

@
L
/ .
; Appendix
Bishop time is the name of the unit of time used for the
majority of the processing of the 0GO0-5 and ATS-1 fluxgate
magnetometer data at UCLA. It is defined as the number of
tenths of seconds since the start of the year 1966, that is,
Bishop time equals zero, at 0000 U.T. on January 1, 1966.
The advantage of using Bishop time is that one single 360 word
can be used to cover a period of six years. Six years is longer
than the life-expectancy of most satellites. The disadvantage
is that this time word cannot be used to provide timing for
the high telemetry rate data of 0GO-5. This problem does not
. earise for the data discussed in this report because the highest
g )
o

i
%
g

sample rate given onbthese tapes 1is one point every 4.608
seconds.

On the next page is the listing of a subroutine to c:avert
from Bishop time to ordinary Universal time and vica verssz.
The entry point BTCONAcgnverts from Bishof time while the entry

point CONBT converts to Bishop time.
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Introduction

In designing the production processing plan for the UCLA
0G0-5 fluxgate magnetometer data, it was decided to process the
entire input data stream to provide a complete data base frsm
which to undertake further studies. It was hoped that this
data base could provide the criteria for data selection not only
for the 0GO-5 ma;netometef experimenters but for other experi-
menters as well. With this in mind a series of plots were
designed to describé the character of the data: to allow one to
recognize different regions and‘to distinguish different regimes
within these regions; to locate the boundaries of these regions;
and to determine which time intervals were candidates for
further anal&sis. At the same time it was rébognized that such
summary data could also be used as an analytical tool itself,
so therefore these data were alsd stored on magnetic tape as
well as plotted on microfilm plots. A useful summary plot, .
of éourse, maintains a constant time scale, and contains all the
data in time sequence. So too, the summary data tapes become
convenient begause ﬁhey have a fixed data rate and are time
ordered, a feature not present in the original 0GO-5 data.
Needless to say, the summary tapes contain average data only

and studies requiring high resolution data require recourse to

the original data tapes.
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Often times, the orbital position of the satellite rather
than some character of the data dictates selecting a region for
study. In order to be able to use orbital criteria,'a series
of orbit plots were also produced in several coordinate systems.

To obtadn the most general overview of the data it was

decided to make one minute averages of the data. These were

plotted five hours to a page or microfilm frame. These plots,

R S b I

e

however, do not give the precise timing that is necessary for
selecting intervals to study for certain phenomena such as the

bow shock and magnetopause and thus iEEEEEEﬂRlQEMV§§_H?deNQwa

the data using 4.608 second averages. This interval was

“ et e r——— it e+ o

dlctated in part bﬁmfﬂg sample rate of the spacecraft. It
reprquggiﬂﬁ)”}24\g£A256 individual vector measurements depending
I - . e

on telemetry bit rate. The 4.6 second averages were plotted

—

s rr——_rin,
—

with 20 minutes per page.

- MWW’

Both the one minute averages and the 4.6 second averages
were plotted in the spacecraft coordinate system which is a
quasi~inertial system but which is a function of'orbit position
and time of year. in this way the processing of the data would
be independent of the'receipt of orbit data and any instrument
anomalies would maintain their character, e.g., relativé ;ize
in the various vector components. However, since certain
phenomena are more easily recognized in one coordinate system
than another, the one minute averages were also cbﬁQerted to

both geocentric solar magnetosphere (GSM) and geocentric golar

ecliptic (GSE) coordinates and plo;ted. Thus there are three



§§%} plots of the one minute averages: in spacecraft coordinates,
in GSM coordinates and in GSE coordinates.

The 0GO-5 spacecraft can transmit data at any one of three
telemetry rates: 1, 8 or 64 kilobits per second. At the saée
time it can store data at 1 kilobit/sec for later transmission.
Thus there can be two original data tapes for any one time

N

interval at two different sample rates. In performing the

data reduction, the highest data rate data has always been used

-

in preference to the lowest dapa rate.

Needless to say processing éll'the data is relatively
expensive, although highly valuable, and thus the amount of
magnetic field data processed is a function of funding. The

orbital data is much’less expensive because there are much

e

i

fewer data points per unit time. Thus orbital data processing
is usually far ahead of the magnetic field data processing.

Printouts of all one,miﬁute average data and of many of
the4orbital parameters from the orbit tapes have been produced.
It is not intended to send theée to the National Space Science
Data Center‘(NSSDC)Vsince these printouts can be duplicated
from the tapes.

Finally some remarks about data presentation. All data,
. —~— —

on plots and on tapes are presented as vector components and

total field. Such data can be more easily transformed and
manipulated than data‘presented as magnitudes and éngles and

in general is as easy to interpret. Data presented as angles




can be confusing if the angle is near one of its limits (say

90° or —900) when it flips back and forth in response to small
fluctuationg.

In the sections to follow, we shall briefly describe the
instrument, discuss the data processing procedure, and then
describe the formats of the resulting plots and tapes. The

.

description of the production of orbital plots has been given

élsewherel,_and will not be repeated in this report.

lRussell, C.T., 0GO-5 orbital plots generated by the UCLA
Fluxgate Magnetometer Group, Publication No. 792, Institute

of Geophysics and Planetary Physics, University of California,
Los Angeles, 1969.
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2. The Instrument

The UCLA fluxgate magnetometer was designed to provide
an accurate triaxial vector measurement of the magnetic field
from perigee at low altitudes to apogee in the interplanetar&

|
medium. Each of the three orthogonal sensors has a dynamic

range of +64,000 gammas and in low fields can resolve field
changes of 1/8th ;f a gamma. This was accomplished with a

basic magnetometer that measures +16 gammas and a set of coils
that provide fields to null oﬁt the field at the basic magneto-
meter to within ii6y. The currents for these coils are provided
in 64 steps of 16y andv128'steps of 1024y.. This is accomplished
as follows: If a field of greater than +16Y or less than -16Y
reaches thé basic magnetometer, this field is' reduced in steps of
16y until the field at the basic magnetometer.is within its
operating range. When all available 167y steps have been applied
(64 possible) a field of 1024y i; applied and 63 of the 16y steps
are removed. This stepping procedure has a cycle rate of 500 hz
which is far above the magnetometer sampling rates.

The measyred field consists then of three quantities: the
number of 1024y nulling fields applied, the number of 16y nulling
fields and the output of the basic magnetometer from +16 to ~16vy
digitized in 256 parts, each 1/8y. The sum of these three

quantities for each independent axis gives the measured vector

field.



5

w
M

The basic magnetometer is operated as a closed loop magne-

tometer w1th a frequency response that is flat to 150 hz and then

v+ s rens 4e e+

rolls off at 20 db per decade above 150 hz. The three possible

T

0GO-5 telemetry rates, 1, 8 and 64 kilobits per second, correspond

to quulst frequencxes of .43, 3.5 and 27.8 hz for the instrument.

Since meaningful wave studies can be.performed only if no signals
. .

above the Nyquist frequency reach the telemetry system, the

output of the bas1c magnetometer enters a bit _rate dependent

g Rl Jee———

fllter before belng dlgitally sampled This critically damped
N R ATt

fourth order filter has 8 db attenuatlon at half the Nyquist .

i et R T

B ——— \..»A N T e ¢ e

frequency, 20 db attenuatlon at the Nyqu1st frequency and 40 db

e e

atteﬁeatlon at twice the Nyqulst frequency. |
The satellite can simultaneously transmkt data to earth
(real time data) and store data on the spacecraft on magnetic
tape for later transmission (playback data). These data can
be sampled at’different rates: playback data is always sampled
at 1 kilobit per second whereas the real time data has three
possible rates. Thus, the instrument has actually two outputs,
each with its independent filter depeading'on the sampling

rate of the digitization unit to which the signal is routed.

The _absolute accuracy of the measured fleld depends on

many factors. the sensitivity of the magnetometer, the size

of spacecraft fields and the possibility of drifts in the zero
levels of the magnetometer. This magnetometer is the most
sensitive fluxgate magnetometer ever flown on a spacecraft

and is separated from the main body of the spacecraft by a



%%} twenty foot boom. However, there are other nearby experiments

2

and this was a newly designed magnetometer. Comparlng with

the Goddard magnetometers on board which are on a simllar

boom rest;}cted only to magnetometers, it was found that there
was a slow drift from orbit to orbit of the apparent zero levels

0of the UCLA magnetometer. The Goddard magnetometers consist of

a Rb vapor magnetometer and a fluxgate magnetometer both of
which have been flown before onm 0GO-1 and 0GO-3 and which

provide consistent fields when compared. Data from these

R e p——

magnetometers, graciously supplied by the experimenters have

been used to determine the zero level for each 0GO-5 orbit.

However, in view of the slow draft of the zero levels the

absclute value of any’ one component may be in error from one

» \ R —— e e e+ e . s s T e,
%%%' _to-twa_gammas. On the other hand the rate of drift ft is

exceedlngly slow compared to the time scales of physical

.processes such as waves, dlscontinu1t1es, etc. Thus changes in

~the field components can be accurately measured to the dlglti~

zation window of the experlment, 1/8 gamma.

In order'to check the calibration of the instrument, a

calibration signal is applied to each sensor approximately every

40 minutes (actually every 39 minutes 19.296 seconds). The

calibrate signal is 64 data points long, where the number of
points is counted at the real time data rate if the satellite
is transmitting real time data and at the dato)stotége rate if
it isnjt. Four bias fields of 8, 32, -8 and -32 gammas are

applied to each sensor and each is applied for 16 consecutive
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data points. The effect of these bias signals is removed in

g
%

all data processing.

The unit housing the sensors has a heater which has a

e e T . - e -
i e e e o R .

magnetic field when it is turned on. This heate{wp§§§M{iela is

W et T e o O s e et -t e e T e e |
approximately 8 gammas on the X and Y axes and 0.5 gammas on

the Z-axis. This bias is also removed from all processed data,

¥y

g

%%%




3. General Remarks on Data Reduction
In processing a section of data the first step is to

determine the sensor offsets. This is done by comparing with
' S L

simultaneous measurements of the GSFC fluxgate magnetometer.

(The GSF¥C data 1is corrected for ite offsets with values determined

from the Rubidium magnetometer data by the GSFC magnetometer

et 4+ i e -

group.) Thls is usually done once per orbit\\\

When the data enters the computer program, besides converting

from voltages to gammas, the program corrects for three effects.

The gﬂzstngffect is due to _the heater bias. The program finds

e s

e o

the heater signature by checking a heater on/off word which is
sampled at 1/128th of the data rate and thenvlooks for the
expected heater on o£ off signature in the i;terval of 128
points bracketed by the change in the heater on/off word.
This can fail if the data were very active,; 1f there are data
gaps or if the heater came on or went off at or near.the end
of a file of data»(a file of data is defined by a continuous
sequence of data on the original data tapes).

The second effect is that of the calibrate signal. The

B . . e v PO U =
calibrate signal is much easier to identify than the heater

signature. However, the occurrence of a calibration signal is
not flagged by the imstrument. Therefore, it is continuously
searched for. It can be missed for the same reasons as the

heater signature.
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The third effect is the occurrence of transients whenever
Sem e mm TR E FooEo T s the Qtcdrrenc L SERLS WueLeVEer

the medium ladder steps. Since the instrument obeys the Nyquist
MM

sampling criterion by having filters to remove signals above

half the Nyquist frequency any step change in the data decays

- PRS- s e

with a time constant which for this instrument equals six data
Ml LT T T bl
-ReiﬁiiLw-The filgers are applied only to the fine output of

the magnetometer. Thus when an additional nulling field is
épplied to the sensor by the medium laéder (the medium ;adder
is the array of sixty-four 16 gamma steps that cén be applied
to each sensor) there is a transient 6 data points in duration.
Various schemes have Been applied‘to remove this transient
depending in part on the nature of the data.

) :
After these corrections the data is plotted, printed or

averaged as required.
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4, The Roadmaps. (One Minute Averages)

a) Data Processing

In generating the Roadmap. plots all data is processed and
averaged, both real time and playback. This data is then stored
on a disk pack by orbit in two data sets one for real time data
and one for playhack data. Then these two data sets are
scanned taking data in time sequence frpm the real time set
until a gap-is found in the data. Then playback data is searched
to try to fill this gap. When this gap is filled or if it
cannot be filled the real time data is again read until the
next gap and then the process repeats. The end result is a

tape with an orbit's data in time sequence contalnlng averages

‘A\.—‘**“—* M-"*W,A o o . e ——————

formed from the hlghest possible telemetry rate. The data
’—_—‘W\M

e —

from this tape is then printed and microfilm plotted. There
are no missing times on these tapes. When data is not available
for a particular time it is flagged with a value of 100000.

At the same time, as the. .Roadmap tape is belng created

e

whigh contains one minute averages, the 4,608 second averages

.are created. -Thus~the 4.608 second averages are also in time

sequence for one orbit with priofity given to the highest

telemetry rate data. These tapes are not printed or plotted

- at UCLA but are sent to H. West at the Lawrence Radiation

Laboratory, Livermore, California where they are microfilm
plotted. These magnetic tapes are also continuous in time

with missing data flagged with values of 100000.
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The one minute averages are centered on each minute. The

points in this interval are scanned for obvious bad points,

the bad points are rejected and the good points are summed and
then the total is divided by the number of good points. The
number of good points is also saved. We note that this process
is performed for each of the three vector components and the

total field. The total fleld calculated is the average:of the

T s i e et A e e g eam e

instantaneous field magnitudes.

In order to retain information on the high frequency end
.
of the spectrum, rms deviations are also calculated for each
of the vector components and thectotal field. We note that
we 1 ,

the rms deviation of the total field depends somewhat on the
{"" o T —s

%%%3 . __accuracy of the offsets used. Thus reliance_on the accuracy
o e -C

of the calculation of the rms dev1at10n of the total field

. ———— o N ——

should be avoided in_low flelds. The dev1atlons of the vector
e T S

m———— . .. e

[ RO

. S
components, however, is 1ndependent of offset errors.

Al s i s

A A St g

e Nt

Eﬁg,nms\QEXEfFions are not strlctly rms deV}atlons in
_the usual definition of the term, but are actually the rms

amplitude of %waves in a band of frequencies fro 4 ‘*;,,
: e et - - N T e

(15 second period) to the Nyquist frequency which is a function e
o —— e e T

’gjw;hﬁ_iﬁéemﬁixy_xata* To calculate this amplitude, the input

data stream, across averaging intervals, was filtered with a

two stage high pass recursive filter. The amplltude response

of this filter is shown in figure 1. The output of this filter
was squared and summed over each minute and divided by the number

o of points and then its square root was taken.
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We note that this rms deviation is very insensitive to

© - i et o i S e bt o

field gradlents whereas the usual rms deviatlon responds readlly
N S T it v a7 A B e R e

to field gradients. However, as all deviations it is very

sensitive to bad data and sharp spikes in the rms deviations
are probably due to telemetry errors.

b) Microfilm Plots in Spacecraft Coordinates

13

Each microfilm frame contalns five hours of data, S0 thatk
e S i e e .

13 pages are required to plot an orbit. However, we have plotted

two frames for each five hour interval: one containing the

vector field data and one coneaining the rms deviation data.

Thus there are 26 frames for every orbit: These are numbered

in the lower right-hand corner of every plot. (There are two

pages 1, t&o éages 2y etec.). The data eorreaponéiﬁg to the

first time on the page and the orbit number are plotted in

the upper right-hand corner of each page. Also, each page of

data in spacecraft coordinates has the heading "Body Coordinates"
The format of the plot of the rms deviations remains fixed

throughout the orbit. Figure 2 shows a typical frame of the

rms deviation page. The top axis labelled "KBS" indicates the .

telemetry bit rate. However, since this is derived by counting

it g

the number of points in a one minute average -it provides ﬁore
N —

information than just this. If data quality is poor and points
s TR S e e P ———— A . S e,

have to be discarded, then thls quantity will .1 deviate from a
o i s e S T e,

——— -
s M

straight line. Furthermore, data mlsSlng between files on the
——\————_’

original data tapes for intervals less than one minute will show
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up as a downwards spike on this plot. We note that~£Ei§‘gggnLiLyﬁ,,

is plotted on a log scale.
s 'VW”' g TR e e, ‘
The next four quantities from top to bottom are the rms _

B and in the total fleld. The scale is one

BY’ Z I

deviations BX,

gamma per diviasion and ie linear. The plots saturate- at five

gammas. The dev1atlons are usually qulte accurate but errors
Rttty

may occur. These usually take the form of isolated splkes.
m ———— e e i

On occasion isolated spikes every 40 minutes can occur. These

are caused by incompletely correcting for the calibrate signal

or missing it completely. Another possible error is an increase
- T T E AR
in general noise level due to poor quality data. This can be

v——,

recognized by the deviation of the bit rate word from a stralght
MNM“WM, i o I

S .

line. Alcthough most’ bad points are rejected from the averages

a—— s

and the rms deviations a few always get through and this raises

the power in the fluctuations. Spikes occurring on only one

axis-or-on both the X and Y axes and not the Z axis are espec1ally
L2oth the 4

suspicious, such as the ones at 2000 UT and 2105 UT on flgure 2

¢ o b e e e

Figure 3 shows an rms deviation frame through perigee
(Perigee is at 1641 UT). We see that data near perigee can be .
kvery noisy. This is not real. From 1500 uo 1600 and from
1700 to 1800 we see a general rise and then fall of the noise

level. This is due to boom vibrations. The sharp increase
et e

(and decreases) near 1600 and the sharp decrease in the deviations
near 1700 are caused by the switching on and off of the routine
for correcting for instrument transients. This is done because

we cannot accurately correct for transients when the instrument
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steps too rapidly. The point where we stop correcting depends
both on the telemetry rate and the field strength.

Figure 4 shows the plot of the three components of the
field and the magnitude of the field corresponding to the
deviations in figure 2. Horizontal lines give the zeroes for
each component. These can move about to maximize the amount
of data on a page. The zero for the total field is the bottom
of the plot. The scale is linear and is 10 gammas per division.

Figure 5 shows'the field through perigee for the same
interval shown in figure 3. The vertical scale is logarithmic
with positive values plotted in the upper half of the plot and
negative values in the lower half. This is the only logarithmic
)

plot per orbit.

¢c) Microfilm Plots in Geocentric Solar Ecliptic (GSE)
Coordinates

The microfilm plots in GSE coordinates contain only the
field data because the rms deviations cannot be rotated. To
transform the data to GSE the orbit tape supplied by GSFC
has been used. The data on this tape is every minute. Errors
in the positidnal and orientation data as well as in the magnetic
field data can affect the data in the GSE plot. i}
Figures 6 and 7 show the data in figures 5 and 4 rotated

into GSE. The format is identical with the exception that the

hourly GSE coordinates of the satellite have -been printed at

"the top of each page. The distances are in earth radii. There

are 13 frames per orbit.

-
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d) Microfilm Plots in Geocentric Solar Magnetospheric (GSM)
Coordinates

These plots are identical to the GSE plots except that the
ficld and the position are given in the GSM system.

e) Magnetic Tapes in Spacecraft Coordinates

These tapes are 9 track, 800 BPI standard labelled binary

tapes. rave 5 files per tape, each file corresponding to

one orbit. These files usually overlap in time just before

perigee. The JCL used to create the tape is

-//GO.FT10F001 DD DISP=(NEW,KEEP) ,DSN=BDYOOL,

// UNIT=2400,LABEL=(1,SL,,0UT),VOL=SER=IG000S,
7/ DCB=(RECFM=V,LRECL=5128,BLKSIZE=5132)
The binary records are written by the Fbrtran statement:
WRITE(10) NREC, (IBT(I), BX(I), BY(I), Bz (1),
BT(I), BXRMS(I), BYRMS(I), BZRMS(I), BTRMS(I),
IQUAL(I), I=1, 128) |
where
NREC=128
IBT=Bishop time (défined in Appendix) | :
BX= X component of the field in gammas
BY= Y component of the field in gammas
BZ= Z component of the field in gammas -
BT= total field in gammas (obta;néd by averaging instantaneous values)
BXRMS= X rms deviation:in gammas ‘ |
BYRMS= Y rms deviation in gammas

BZRMS= Z rms deviation in gammas
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BTRMS= Total field rms deviation in gammas
IQUAL= Quality dindicator
The quality indicator IQUAL is the sum of two numbers, 1000
times NUMPTS + ICHL. NUMPTS is the number of data points used
in the average and ICHL is a flag indicating the status of
heater, calibrate signal and ladder step corrections during
the averagihg interval.

ICHL may be thought of as a binary number with seven bits:

X Xpeoo X

1’ 722 73 6°

If XO equals 1, then sometime during the averaging interval

Xo, X

a heater correction was required but the exact interval for

applying this correction could not be found.

?

If X2 equals 1, then sometime during the averaging interval
a heater correctian was applied.

If X3 equals 1, then a calibration signal correction was

-

~made.

If X, equals 1, then at least one correction for a medium

4

ladder step on the Z axis was made.

If X5 equals 1, then at least one correction for a medium

ladder step on the Y axis was made.

If X  equals 1, then at least one correction for a medium

6

.ladder step on the X axis was made.

We note that X2

number actually appears in IQUAL as a three digif decimal number.

is not used, and that this seven bit binary
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£) Magnetic Tapes in GSE Coordinates

These tapes are 9 track, 800 BPI, standard labelled binary

tapes. have 5 files per tape, each file corresponding to

ne orbit. These files usually overlap in time just before
perigee. The JCL used to create the tape is:
//GO.FT10F001 DD DISP=(NEW,KEEP),DSN=GSE001, A&

(3 . "Q )
/‘/ UNIT=2400,LABEL=(1,SL,,0UT),VOL=SER=IG0006, % @g} A&/\Q \\;
/1l DCBn\RECFM=v(ERECL=1228,BLKSIZE=1232)), < AV

The binary records are written by the Fortran statement: %Zi

"WRITE(10)IORBIT,IBTST,XGSE,YGSE,ZGSE,RE,

BXE,BYE,BZE,BTE, IQUAL

where: BXE,BYE,BZE,BTE and IQUAL are arrays of 60 elements each and
IORBIT = Ofbit number

IBTST = Bishép time of first point in recﬁrd (Bishop time is

defined in appendix)

"XGSE = XGSE coordinate of satellite at start of record in Re

YGSE = YGSE coordinate of satellite at start of record in Re

ZGSE = ZGSE coordinate of satellite at start of record in Re

RE. = Radial qistancé of satellite from tHe center of the earth .
in earth radii.

BXE = X GSE component of the field in gammas

BYE = Y GSE component of the field in gammas

BZE = Z GSE component of the figld in gammas

BTE = Total fiélﬂ magnitude (obtained by aveéégingjinstantaneous

values)
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2 . I3 k3 s : :
%%“ IQUAL = Quality indicator as explained in previous section.

g) Magnetic Tapes in GSM Coordinates

Format identical to GSE tapes except that field and

positional data are in GSM coordinates.

)

f;‘é?:

o
o
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4.608 Second Averages

a) Data Processing

The data processing for the 4.608 second averages is
perfofmed at the same time as the one minute averages and ié
completely analogous-to the one minute average processing except
that no rums deviations are produced.

b) Microfglm Plots in Spacecraft Coordinates

The microfilm plots oﬁ the 4.608 averages are produced at
the Lawrance Radiation Laboratory, Livermore uqder the supervision
of H.I. West, Jr. The plots are ‘in spacecraft coordinates only
and cover 20 minutes of data per frame. Thus there are approxi-

mately 180 frames per orbit. The scale on the plots is linear.

The usual scale for the plots is 10 gammas péf division but

near perigee this scale is increased to 100 or 1000 gammas per
division as necessary to keep the data on scale.

Figure 8 shows a sample of fhese plots, for the period of
the magnetopause crossing shown in the previous figures (2, 4
and 6). The header at the top of each page indéntifies the
time interval:~ The orbit numﬁer, year, month, day of‘month,
day of year, day from launch and the times of the first and
last plotted points on the‘page are given here. At the bottom
of the page is information obtained from the orbit tape. The
field given, here, in spacecraft coordinates is that predicted
by the referenée field only. Also given are éhe predicted L

value, and magnetic latitude, the radial distance to the
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satellite and the solar ecliptic longitude and latitude of

&

the satellite.

Occasional errors do appear on these plots and we have
not redone these plots to correct them. Some of these errors
have been mentioned before: bad telemetry, missed heater
corrections and missed galibrate signals, (or incorrectly
compénsated cali%rate signals). Bad telemetry usually shows
dp as isolated spikes. Missed heater corrections appear as a
short duration increase or decrease of 8 gammas on both X and
Y axes aﬂd no discernible change in Z. Missed calibration
signals appear on all three axes. Incorrectly compensated
calibrations may only appear on ohe axis but its 4 steps are
usually recognizable: Plotting errors can also ocﬁur on these
,%%3. plots. These usually result in missing data, or incomplete
plots. Also the zero levels on the plots and tapes for orbits
1-37 may be slightly-different.due to reprocessing of the tape
when better offsets were determined. When differences are
noted, the tape contains the cofrect values.

d) Magnetichapes

These tapes are 9 track standard labelied binary tapes.
They have 5 files per tape, each file corresponding to one
orbit. These files usually overlap in time just before perigee.
The JCL used to create the tape is:

//GO.FTIOF001l DD DISP=(NEW,KEEP),DSN=PNTO0OI,UNIT=2400, .

// LABEL=(1,SL,,0UT),VOL=SER=IG0012,

Moo

// DCB=(RECFM=V,LRECL=3080,BLKSIZE=3084)

N
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The binary records are written by the Fortran statement.
WRITE(lO)NRECJ(IBT(I),BX(I),BY(I),BZ(I),BT(I),IQUAL(I),
I=l,128)
bwhere NREC = 128

IBT = Bishop time of data (see appendix)

BX = X spacecraft component of the field in gammas

3

Y spacecraft component of the field in gammas

BY
BZ = Z spacecraft component of the field in gammas
BT = total field in gammas

IQUAL = Quality indicator as explained in a previous section



Appendix

Bishop time is the name of the unit of time used for the
majority of the processing of the 0GO-5 and ATS-1 fluxgate
magnetometer data at UCLA. It is defined as the number of
tenths of seconds since the s;art of the year 1966, that is,
Bishop time equals zero, at 0000 U.T. on January 1, 1966.
The advantage of‘uSing Bishop time is that one single 360 word
can be used to cover a period of six years. Six years is longer
than the life-expectancy of most satellites. The disadvantage
is that this time word cannot be used to provide timing for
the high telemetxy rate data of 0GO-5. This problem does not
arise for the data discussed in this report because the highest
sample rate given on’these tapes is oné poidé every 4.608
seconds.

On the next page is the listing of a subroutine to convert
from Bishop time to ordinary Universal time and vice versa.

The entry point BTCON converts from Bishop time while the entry

point CONBT converts to Bishop time.

*
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SUBROUTINE CONBT ( T, BT )

**#*****%*********#**#***#******#****

*BISHOP TIHE'

NUMBER OF TENTHS OF A SECOND SINCE THE

O AT YR 66 DAY 1 HR 0 ETC.,
CALL CONBT( T, BT )
CALL BTCON ( BT, T)

BT =

THE
7 (1)
T (2)

YEAR (66-71)
DAY OF YEAR (1-366)
T (3) MORTH (1-12)
T(4) = DAY OF MONTH
WHEN CONVERTING TO BT,
OTHERWISE T (3) AND T (4)
EIGHT ENTRTIES OF THE T ARRA

wowow

(1-37)

anNOao0NnNOAOOAI0QN0N

*
*
*
%
*
*
%*
%
%
*
3
%
*
*
®
%
%*

10
20

&

30
40
50

60
70
80

90

100
110

120

CORVERTS T ARRAY
CONVERTS BT TO T
T RRRAY IS DEFINED AS FOLLOWS:

T(3) AND T (4) ARE USED ONLY IF T(2)
ARE IGNORED.

ARE C

THE SUBROUTINE FALLS AFTER FEB. 28,

AND THE TIME UNIT IS 1/10 SEC.
TO BT.
ARRAY.

T (5)
T (6}
T(7)
T(8)

HOUR (0-23)

MINUTE (0-59)
SECOND (0-59)
MILLISECOND (0-999)
= 0.
WHEN CONVERTIKG FROM BT,

Wowun

ALL

T T T Tt sz 20 S A s S S 2 A

CONVERSION SUBROUTINE FOR 0GO-5. BT IS DEPINED AS THE
START OF YEAR 1966, THAT IS,

¥
*
%
%
%

1972 AND BISHOP TIMNE

OVERFLOWS THE 360, WORD LATER THAT YEAR.

INTEGER T(8), BT,  K(13)

« , 0, 31, 59, 90, 120, 151, 181, 212, 243,

N = (T(1) - 66 ) *:365

PROGRAMMER - NEaL CLINE JAN.

5

y*600 + T(7)*10 + T(8) /100

IF ( T(1) -GT. 68 ) N =N +1
IF ( T(2) -KE. 0 ) GO TO 10
N =N+ K(T(3)) + T()y - 1
IF- ( T(3) -GT. 2 .AND. T (1)
GO TO 20
N= N+ T(2) - 1
BT = H*864000 + T(5)%36000 +.T(6
RETUKN ;
ENTRY BTCON ( BT, T )
N = BT / 864000
IF ( N - 1095 ) 50, 30, &0
T(1) = 68
T{2) = 366
GO TO 60
N=N-=-1
T(1) = N/365 + 66
T(2) = KOD( W, 365 ) +:1
B = T(2)
IF ( T(1) .NE. 68 ) GO TO 90
IF ( ¥ - 60 ) 90, 70, 80
T(3) ' '= 2
T{4) = 29
GO TO 120
N =N-1
po 100 K = 2, 13
IF ( ¥ .LE. K({K) ) GO TO 110
CONTINUE
T(3) = K = 1
T{4) = H - M(K-1)
T(5) = MOD( BT/36000, 24 ) -
T(6) = MOD( BT/600, 60 )
T(7) = MOR( BT/10, 60 )
T(8) = wop( BT, 10 ) * 100
RETURN
END

1968

*****###***#***##**t#***#*###**********#*##**#**#*#**#**************#**

273, ‘304, 334, 365 /

*
&
*
*
*
*
&
*
™
=
*
*
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