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inventory information is now no longer maintained in the DSCs, but is now managed in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

COSMOS 49

MAGNETOMETER DATA, TAPE

64-069A-01D

THIS DATA SET HAS BEEN RESTORED. IT ORIGINALLY CONTAINED ONE
7-TRACK, 556 BPI TAPE WRITTEN IN BCD. THERE IS ONE RESTORED TAPE
WRITTEN IN ASCII. THE DR TAPE IS A 3480 CARTRIDGE AND THE DS TAPE
IS 9-TRACK, 6250 BPI. THE ORIGINAL TAPE WAS CREATED ON AN IBM 360
COMPUTER AND WAS RESTORED ON AN IBM 9021 COMPUTER. THE DR AND DS
NUMBER ALONG WITH THE CORRESPONDING D NUMBER AND TIME SPAN IS AS

FOLLOWS::

DR# DS# D# FILES TIME SPAN

DRO0O5731 DS005731 D008038 1 10/24/64 - 11/03/64


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPMS-00363

64-069A-01D

COSMOS 49, MAGNETOMETER

556 BPI, 7 track, BCD, 1 file, IBM 360

D-08038 €-05818 10/24/64 - 11/03/64

The coefficient set used in the model may be found in the

card cabinet in the GEOS room,



GHARACTER

11-12
12-13
14-18
19-24
25=30
31-35
36-40
41-45

46~-80

COSMOS 49 (64-069A-01D)

BCD TAPE FORMAT

EORMAT
Il
I2
12
15

12

DESCRIPTION

Detector 1 or 2

Day of month

Month

Measurement #

Hour

Minute

Altitude

Latitude

Longitude

Fl - measured field strength
F2 - Computed field strength
F = F2-F2

Blanks

This is one logical reccrd, theve are 30 logical records per physical

record,

‘lape is / track, 556 BPI, BGD, 1 file, Tape was created on IBM 360

Fhe coefficient set used in the model may be found in the GEOS room.



. February 17, 1972
MEMORANDUM
T0: J. Johns
TROM: J. King
SUBJ: Disposition of data aets 64-069A-01B and -01C
Following the oral recommendation of Dr, J. Cain, eliminate from the
FESDC dmtn holdings the two tapes which constitute date sets 64-069A~
01B and 64-069A-01C. New data set 614-069A-01D will contain all the

data found in data sets 01B and 01C, but in a better ordered, 1less
error-plagued tape.

S
—==T) ,/‘



March 3, 1972

Tas Data Repository
From: ADP Services

Subject: Heleasing of D and C tapes,

Please release tapes D-04942 and D-00667 and their sasoclated

C tapes from the NSSDC tape library.



. Space Physics Division
{ Goddard Space Flight Center
Joanuary &, 1971

Derdvation of COSNOS=L9 (12/70) Model

Ron Sweeney

A new mathematical model has been derived for the quiet time Cosmos=49

magnecie field data of November and December, 1964, This model was created

by ficcing the Cosmos=49 data using the method of least squares, (Cain et.al., 1967)

with a scries of 120 {ncernal spherical harmonic coefficients. The final RMS

aifference of chiz fic was 16y,

The procedure used €O create this coefficient set was basically threcfold.

First, we fit all of the Cosmos=49 data wiih 80 zpherieal harmonic coefficients

. (n=mn= 8), using the GSFC (12/66) cocfficient set as an initial estimate to the

data. The resulting RMS difference after two iterations was 72y.
Secondly, using the output coefficienta of the first analysis as input, we

{it the Cosmos-49 data with three different sets of spherical harmonics = n* = 9, 10,

{ ord 11, Only data within 100y of the field values computed from the input cocfficient

set for cach fteration were fic, The RMS differences after three iterations were

21y,019y, and 18y for a* = 9, 10, and 11 respectively. *After ‘examining the

residual distributions of the fitted data versus the three resultant field models,

we selected the 143 coefficients (n ®=m = 11) as the most realistic of the three

wmodels, We then created 2 Cosmos=49 data tape which contained only those data

with residuals within 70y of this mcdel.
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Finally, we f{t all of this fixed Cosmos=49 data set (16,659 points) with
spherical harmonic coefficients for n* = 9, 10, and 11. After three iterations

the RYS of these fits was 19y, 16y, and 15y for n* = 9, 10, and 11 vespectively.

The distridution of the absolute reaiduals of this fixed data set froa each of

the resulting threc models is as follows:

n 100 $0 80 70 60 50 40 30 20 10 0
9 11 33 91 175 378 1042 2541 5088 7297
10 0 25 63 107 179 633 2058 5125 8467
11 (1} 6 83 97 169 469 1779 4954 9102

‘e chose the middle model (n = m = 10) as being sufficiencly representative
of this data set since the added 23 coefficienis did moc roduce the RMS residual
appreciably,

*The symbol n* fs used here to denote the maximum degree n and order m of the
spherical harmonic cxpansion used. Since 8o 48 taken as zerc, the number of

cocificients is given by (n*) (¥ + 2). Thus n* = 10 corresponds to 120

cocfficients.
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Catalog of Measured and Calculated Values
of the Stress Modulus of the Geomagnetic
Field Alang the Orbit of the Cosmos-h9
Sateliite

From No. 1 to No, 6205,
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. Dolginov, V. N. Nalivayko et al. v
Editor V. P. Orlov
Institute of Terrestrial Magnetism, the
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Annotation

¢ gatalog of measured and calculated values of magnetic field intensity

modulus (T) along the orbit of the satellite Cosmos-49 contains 17,489 measurcments

In the °

porfomed during November of 1964, The catalog consists of three parts.

Fipst part a brief text is presented, describing the measurements thens

processing, certain results and the content of the numerical tables. The first

includes 6205 moasurements. The second and third portions include only a

vion

description of the content of the tables and the tables themselves.

\ T N
In the period from 24 October to 3 November 1964, measurements of the magnetic
-

Field of the earth were performed using absolute proton magnetometers in the Cosmos-49
- 5

satellite. These measurements Were a part of the Soviet national program in the plan

for world magnetic surveying.

1. Orbit and iagnetic Surveying
The satellite was placed in orbit at an anéle of 49° to the plane of the equator.
at perigee

o from the surfacé of the earth at apogee was'about 484 ki

The dist

cbout 265 km. The rotation period around the car;h was 91.83 min. The pcrxod of
= o s

.J'ion of the scientific apparatus on the f11ght was 11 days. Due to differences
.

A5res



‘in the periods of rotation of the earth and the 'satellite and the asphericity of the
earth, causing a shift of the orbit to the west at a ratée of about 45° per day,

this eleven-day period the satellite performed even surveys over the surface

during

bounded by latitudes £49°, making up 75% of the surface of the earth.

An idea of the density of the survey net is given by Figure 1. This figure shows

jectories at intervals of approximately 20 revolutions. The dots

correspond to points where T was measured, the solid lines are flight sectors for

which for various reasons no measurements were made. Figure 1 gives a good represent-

ation of the survey density along the orbits, but the number of orbits was actually

approximately twenty times greater.

2. Nature of Primary Magnetometric information

which were operated

The Cosmos-49 satellite carried two proton magnetometers;
‘.ltu]‘n:ltc])’, with their transducer sections oriented at an angle of '90°. A skeletal
diagram and description of the principle of operation of the proton magnetometers are

presented dn [1]. The accuracy of measurement using these proton magnetometers was

mas. We present below a brief description of the cycle of operation of measure-

ol
2 gam

ats of the magnetic field with the proton magnetometers, which is required in a
was-ussion of the accuracy of the experimental material.

Upon receipt of an external command from the precision on-board time programming

device, the polarization current was connected to magnetometer 1 for time Ty =

1.62 sec, after which the winding of the transducer was connected to the amplifier

input, After a certain delay (t = 0.18) the search for the optimal-signal range was

begun. Depending on the field intensity and the preceding reading, search time t,
3

varied between 0 and 650 msec, - After the logic circuits of the:magnetometer estab-

lished the presence of an optimal signal, the signal search was halted and the actual



nent procoss was begun, which continued, depending on the field intensity

present, from 0.2 to 0.6 sec (t4]. The indications of the frequency meter were

Figure 1

The scientific information was recorded as eight voltage levels varying between

0 and 6 volts, The information from one measurement (an octal number) consisted of

six digits taken from the six photo units. The frequency meter measured the nu

£ pulses N of the quartz magnetometer generator developed in time T, equal to

©

12 cycles of nuclear precession. In order to determine number N, the indications of

v

the magnetometer were translated from octal code to decimal code.

The cperation of caleulation of T was performed using an M-20 computer:

s : . 7w 12025.25 ( 700000 +A£)
ATy e




ore AF ig the temporature correction of the frequency of the crystal oscillator in

N is the number of pulses, as mentioned above.

The nowory device could store the information for up to 800 minutes. The

over the roceiving stations.

The time programmer turned on the magnetometers in a 65,53-seci \d cycle,
nately at intervais of 32.76 seconds. Also, the time programmer created on-board

als. G

lation of on-board time to absolute time was performed by

. the on-board'time signals in the reproduction mode with signals recorded

comparin

during diract transmission. The above listed information processing steps produced a

catalop of measured values of T of the geomagnetic field, correlated to Moscow ti
¢ Moscow time of the moment of measurement was determimed using the formula

e Nt E(nEs I ACEES T

is the Moscow time of the first minute time signal;

At is the repetition period of the timer signals in seconds;

7. _ is the time correction required to consider the internal operating cycle

of the magnetometer.

As was noted above, Tinst includes some uncertainty, since the value of search

time ty is not precisely known. If in place of the precise value of T, .. we consider
the mean value, the maximum error might be £0.28 sec. Measurement time T, can be

determined accurately, i.e. the field measured is known. However, the mean time was

used in processing. These inaccuracies could lead to an error in time correlation of

t
{




"' In the final analysis, it was necessary to know the coordinates ¢, A, and h of

the sa

atellite at the moment of measurement of the field.: In order to produce

values, the catalog of orbits of the Cosmos-49 satellite can be used. The catalog

contained values of h in meters, ¢ and A in degrees and fractions of a degre

es

o

lc minutes (at intervals of one minute) of Moscow time. The geodesic coordina

ith —

itude of the satellitc were calculated relative to a biaxial ellipsoid w
.
the following characteristics: large half axis 2 = 6378.178 km, compression

a = 0,00335238918. The maximum error in determinatien of thé coordinates of the

Cosmos-49 satellite was one kilometer of altitude h, three kilometers along the
trajectory and one kilometer in the direction of a plane perpendicular to the orbit.

Detorpination of the coordinates at the moment cf measurement was performed by the

method of interpolation using the quadratic formula. This operation was performed

‘using the Ural-2 computer; the error of the process of interpolation was an order

o
¥y

. agnitude less than the ‘error involved in the process of output * the coordinates.

3. Analytic Geomagnetic Fleld

Since for most investigations which include a program of scientific processing

of the results of magnetic measurements performed by satellite it is mecessary to use

some variant of analytic representation of the geomagnetic field, this catalog

includes calculated values of the scalar quantity Tthecr along the orbit at the

points of measurement of the field by the instruments of the satellite. The theoret-
|

1

- jcal field was calculated using the coefficients of spherical harmonic analysis o

world magnetic maps of the 1960 epoch, composed at the Leningrad department of !

IZMIRAN [Institute of G ism, the Tonosphere and Propagation of Radio Waves,

Academy of Sciences USSR]. The analysis [2] was performed for a spherical earth

poinan = 6, m = 6, i.e. considering 48 coefficients. In order to produce Ty oo

I.... et



alculated for the coeffi-

Sl

'zlzc values of the northern and eastern components werc ©
nts using the coefficients j‘r'l‘, Ky

o h‘;‘:, values of the vertical coefficie

3 and m = 3 were corrected for the secular

(Table 1).  All coefficients up ton =

the secular variation for 1955-1960 [31.
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.A’[. Testing of Initial and Calculated Values

Both the measurcd and the calculated values of T could contain errors. Improper
neasurcment of T could occur in case of unfavorable positions of the axis of either
transducer relative to the geomagnetic field. Although the magnetometer circuit
forbids the performance of measurements with these positions, still, under boundary
conditions, i.e. when the signal is not so slight as to be forbidden, falsc readings
could be made. As a rule, false readings were easy to detect, since they differed
sharply from neighboring values of field gradients. For testing purposes, graphs were
constructed and the readings indicating sharp field gradients were easily rccognized.

AT

Aftor the theorvetical fields along the trajectory and the difference

and calculated field values were calculated, the graphs of AT allowed

testing to be performed more easily, using the same criteria -- absence of sharp

field gradients at the altitude of the satellite f]i’gh: path. Subsequently, some of

thetr

CONPariagh W

More detailed analysis of the value and geographic distribution of AT (4]
allowed us to make the following conclusions:

1) over most of the area of the earth's surface which was investigated, the
values of AT are less than 200 gamma; the areas of larger values (500-600 gamma)
sepresent large scale anomalies. Our attention was drawn to the tendency of areas of
AT to correspond with the world ocean, for which the world maps are less accurate.

2) there is no relationship between distribution of values of T and AT,

) the dimensions and distribution of regions with large AT are such that the

o

Ziold of T should be described by low order harmonics.
Figure 2 shows a histogram of the distribution of AT from [4]. In correspondence
with this histogram, made up on the basis of 4,000 values of AT, the algebraic mean

SRS



value of AT (oxcess of negative AT over positive) is -60 gamma, the arithmetic mcan

=8

is £184 ganma. These values of AT are rather characteristic for the entire set o

measurements on board Cosmos-49.

The results of the primary processing are presented in the form of a numerical

catalog and set of graphics.

5. Description of Catalog :
Due to the large volume of information produced from Cosmos-49 (17300 measure-

ments), the catalog is divided into three parts. The first part contains this text

plus the first 6,000 measurements.
6

talog, plus measurements from 6,000 to

125¢ the thizd part consists of another description and measurements from 12,000

to 17,300,

@ , e SR
e i



.” The catalog consists of eight columns:
1. The ordinal number of the measurement.
2, Moscow time in hours ﬁnd minutes. The moments of time are rounded off to
the even minutes in correspondence with the time base of standard magnetograms

=60 Wmin) .

3. Height h, at ‘which .the measurement was performed, in kilometers.

4-5, The geographical coordinates down to 0.01°. Northern and southern lati-
tudes are distinguished by their sign, longitudes are measured from Greenwich, always
cast.

6. The measured value of intensity modulus T in gammas.

7. The theoretical (calculated) value of intensity modulus in ga

&, The difference AT = -t in gammas.
Iagsifexence “meas " ‘theor " B4

Columns 1 and 8 wequire add1c1onn1 explanation.

Q For technical reasons, the’ processmg of experimental material was er for
first for the measurements made by the first instrument, then by the second. The
machine carried 360 measurements at one time. In order to simplify composition of
the overall numeration of the catalog, the numbers were given out in the following
order: ~360 measurcments of the first instrument, then ~360 measurements over the

> trajectory interval and the same time interval by the second instrument. The

xt nunbers cover the following trajectory-time segment for the first instrument,

ete. Changes of instruments and dates are indicated., The distribution of ordinal

rs by instyuments is given preceding the numerical tables in each portion of the

Column 8 gives the difference between Tmeas and Ty iopt This difference was

sing values of T and T, which had not been rounded off, and may

meas theor

produced




for by one gamma from the values produced directly from catalog data.

6, Set of ‘ra;ahs of AT
Based on the catalog, a set of gtapha of 4T, @ and h as a function of A has Le

produced for all revolutions from 1 to 163, The beginning of a revolution was
considered to be the moment when the satellite intersected the plane of the equator
.

moving rrom south to north. The relationship between the beginaing of a revolut

atalog number is given in Table II. In those cases ‘when no me

were ado near the equator, a dash is placed in the column “according to catalog.'
ent used to make the measurcment taken as the first for the revolution is

shown after the hyphen. A reduced sample of one such graph is shown on

5

Photo copies of the set of jllustrations in natural size can be ordered from

(. The basis of the composition of the graphs was the fact that each 77

B oA
.Jt".m‘.‘.i, the trajectorics of the 'satellite had corresponding values of ¢ and A;

revolution 79 had similar ¢ and A to revolution 2, revolution 80 to revolution

etc., although there was considerable change in the altitude due to orbital defori

these

tion. OGince altitude changes have little influence on A‘i‘i and ATy L 770

tipaired! revolutions could be considered rcpetxuon:. The "paired" orbits, their 9,

A and h are shown on one sheet of the graph set and are accompanied

T = AT. - AT: -
dT AL (i) andAH=H Hi*77
The values of dT depend on:
1. The error in determination of coordinates.
2. The difference in the magnetic activity and local time, i.e. the varying

£ external field sources. Therefore, it can be considered that the value

influence o

es the summary uncertainty of the measured values of T resulti

within the earth,

eS100s




. “"Table 1. Ordinal Number of Revolutions of Flight of Cosmos-49 and Corresponding
Catalog Numbers

Revolution CGatalog Revolution Catalog Revolution Catalog
numbers numbers . numbers

2 3 50-1

2 ;:':; SI-1 4729 w9-I 8%
2% - 52-1 4765 g0-I 8202
25 - .. 83O '\ 5085 oI-I 8240
26-1 2642 10 ¢ 517 t2-I 8534
271 2692 55-1 _ser2 81 8662
26-0 3157 56-1 75534 84-1 8659
29-0 3265 57 -

Note: |, il mean first and second Instruments.

s 11 . : e oy



. Table 11 continued. Ordinal Number of Revolutions of Flight of Cosmos~49

and Corresponding Catalog Numbers

Revolution Catalog Revolution Catalog Revolution Catalog
numbers numbers = numbers
N RTTE e 139 -
I3 e T40-T 14833
TT4=X 11693 4T -
115-1 17861 142-1. 315073
116-0 . 12170 1431 15260
R S | TWA-T, 15414
T8 Ay T45-X . 15461
119 o T4 -
100 e N S = -
T2T-n- T I2746 j48-m 15629
122-f * 0 12015 149-01 15691
G123 L= 150 -
Iek=I ' 12936 151 -
Sel e e 1522 IS T6274
2126 - 153-N 16072
. 127-1 13117 I54-1 . @ 16384
10I-1 10525 J28-1 13436 155-1 16445
- 129-1 13505 156-11 16503
10878 13011 13938 ° 157-1 16720
11183 { I3I-1 . 14002 158-0 © 16576
10959 132-1 14070 159-1 . 16636
11061 . I33-1 4133 160-1 16678
11497 says <A T6I-T 17175
11428 © 1350 517 162-n 17238
- 136-N1 11579 . 163-1 17306
= . 130-n 14639 d
11601 SI38-1 . 14698

=127



’ : Revolution 32 =
/ 3 Revolution 159 ---

Figure 3

7. Map of Residual Field T at Altitude h = 400 km

I# The results of measurements made on the Cosmos-49 satellite were also sur
in the form of a map of the residual field of modulus T. This map was made on the

4,000 measurements of T performed at various altitudes and corrected to an

£t

basis o
altitude of 400 km according to the gradients 3T/2h, calculated from the spherical
harmonic coefficients (see Table I)s Tho‘values-of the field of homogeneous magnet-

ization for the same altitude were subtracted from the values of TAoo' i.e. the field

s AT



. of the first harmonic term was subtracted, Tres is shown on Figure 4. The distz

tion Of Tros (figure 4) at the altitude of the Cosmos-49 'retains all the pr

tures of the residual field at' the surface of the earth: the centexrs of the

anomalies, the areas of large gradients both retain the same geographic distribution.

rison of Tres at. 400 km and on the surfdce of the earth is presented

Northern hemisphere Southern hemisphere
Longitude of A = 102° = 190° A = 270° A= 1352
cpicenter of
anomaly
h in km 0 400 0 400 0 400
Ttz | 15300 11300 -2300 =1400 6100 8900
1

The lack of change in the position of the world anomalies when the distance
the surface of the earth is increased indicates the correctness of approximating
their fields by radial dipoles located at great depths (MacNish, Rancora, Aldridge,
Pudovkin, et al.). The decrease in intensity of Tres at! 400 km altitude corresponds
to o location of the dipoles approximating the world a;w);nalies «. the boundary of the
core or near it (at depths of‘ 2000-4000 km), which confirms the evaluations of

Aldridge, made using surface data alone.

ST > e
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' 8. Spherical Analysis of Modulus T

chservations of modulus T made on the Cosmas~-19' satel cte were uscd to

oefficients of spherical harmonic anal)sls by the method describ
4 (6], The analysis was performed fnr two samplus of 4,000 measurement points
ach with a spherical harmonic series lengthn = 9 and m = 9 [7]. The mean square
error in the veproduction of measured values of T was 15 gamma, although in the
polar areas the error would be grenter.

The coefficients produced (see Table III) can be used for calculatxon of the

1d in near earch space or can be used as an analytical representation of the world

notic maps and maps of the '‘normal" field, but cannot be used to give inform

on regional anomalies.

ent of the measuring apparatus

for devel
Mathematical Sciences Sh. Shy Dolginov and Senior Engineer of the Magnetic Laboratory

AN V. I, Nalivayko.

The magnetometric apparatus of Cosmos-49 was developed and prepared by the team

L9

of P.0, Box 244, Kiev, Sovnarkhoz, consisting of M. M. Chinchevoy, Zh. Daz
E. A. Bulychev, G. V. Drov, B. G. Tavrovskiy, 0. G. Nagasnik and T. Ya. Bezmen, under.

the leadership of M. M. Chinchevoy. Independent tests of the magnetometric

nt of the apparatus and geophysical correlation, as well as tests of

adjus

on-board equipment as assembled were performed by: M. M. Chinchevoy, V. I. Naliv

Sh. Sh. Dolginov and A. V. Tyurmin. Y

Decoding of satellite data and composition of the initial catalog of measurcd

.valucs of T correlated to absolute time were performed by a team at the Computations

- 16 =



Bureau of Hox No. 2286 and by IZMIRAN, consisting of scientific workers R. Z. Brod-

aya, 6. N. Zlotyn, I. N. Kiknadze, A. R. Freydin and laboratory assistants:

0. Kuznetsova, I. P. Ivchenko, N, Yu. Protenko, V. N. Fursenko, T. D. Grishina

R

and A. ¥. Pozorova. Primary processing of the experimental data, the composition of

this cataiog and graph set were performed by teams from the Constant Field Laboratery,

utations Department nnd Magnetic Labnrator) of IZMIRAN consisting of sci

collcagues: N. V. Adam, L. 0. Tyurmina, T. N. Chercvko, N. A. Zhuravleva, L. V. Kono-

valova, and laboratory assistants: 2. F. Agafonnikova, T. N.'Baranova, V. V. Blinova,

T, D. Grishina, L. V. Kurakova, I. P, Ivchenko, Ye. Ye. Kanonidi, A. I. Teres

L. I. Ulanova and 0. A. Krutikhovskaya, under the 1aade'rship of Doctor of Phy

fiematical Sciences N, P. Ben'kova.

Editor -- Dr. of Physical
: Sciences V. P. Orl

5o



. Table 111, Coefficients Calculated from Measurements on Cosmos-49
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