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inventory information is now no longer maintained in the DSCs, but is now managed in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

SPHE 00 /4,

OGO 5

HI-RES. PLASMA SPECTRA & PARAM., TAPE

68-014A-17D

THIS DATA SET HAS BEEN RESTORED. THERE WERE ORIGINALLY 12

9-TRACK, 1600 BPI TAPES, WRITTEN IN BINARY. THERE ARE FOUR
RESTORED TAPES, WHICH WERE PADDED DURING THE RESTORATION
PROCESS. THE DR TAPES ARE 3480 CARTRIDGES AND THE DS TAPES

ARE 9-TRACK, 6250 BPI. THE TAPES WERE CREATED ON AN IBM 360

COMPUTER. THE DR AND DS NUMBERS ALCNG WITH THE CORRESPONDING

D NUMBERS AND TIME SPANS ARE AS FOLLOWS:

DR# DS# DD# FILES TIME SPAN
DR0O0O3852 D5003852 D011704 1 03/05/68 03/17/68
D011705 2 03/18/68 03/26/68
D011706 3 03/27/68 04/19/68%
DR0O03853 DS003853 Do012762 1 05/07/68 12/27/68
D014281 2 01/01/69 02/09/69
D014280 3 02/10/69 03/21/69
DR0O03854 D5003854 D014282 1 03/22/69 04/29/69
D014286 2 11/24/69 12/31/69
D014279 3 01/02/70 03/30/70
DR0O03855 DS003855 D014283 1 04/04/70 04/30/70
D014285 2 11/21/70 12/30/70
D014284 3 01/01/71 04/30/71
*D011706 - ERRORS OCCURRED IN RECORDS 73, 82, 84, FILE 1.


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00141

REQ B G ENT
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68-014A~17D

PLASMA PARAMENTER DATA

This data set consists of § 800 BPI, Binary data tapes that contain
1 file, The 'D' tapes were produced on an UNIVAC 1108 and the 'C'

tapes were produced to ve compatible with the 7094,

D c# START STOP
D-11704 C-09112 3/05/68 3/17/68
D-11705 C-09113 3/18/68 3/26/68
D~11706 C-09114 3/27/68 4/19/68
D276 ¢-q13% ‘)/"/L—% -.1-/)1/(,‘{




C~11460

C-11461

C-11462

_ -
C-~11463

C-11464

C-11465

1/01/69
3/22/69
4/02/70
1/01/71
11/21/70

11/24/69
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1. INSTRUMENTATION

The 0GO-5 plasma experiment consisted of a Faraday-cup detector and a curved-
plate analyzer which both pointed toward the sun at all times and an identical set
of sensors which pointed radially away from the Earth. The instrumentation is
described in detail in Reference 1.

The solar-wind data colilected here were obtained by the solar-oriented set
of instruments when the satellite was upstream of the Earth's bow shock.

The Faraday cup made high-time-resolution measurements of the total charge
flux of those positive ions whose velocity component parallel to the satellitre-
sun line corresponded to an energy per unit charge (E/Q) between 100 and 11,000
volts; this range of E/Q usually included both the protons and alpha particles in
the solar wind. The average direction of positive-ion flow could be computed
from the relative currents reaching each of four collectors in the Faraday-cup.

At the same *ime that the ions' total charge flux and direction were measured
by the Faraday-cup, a series of voltages was applied to the electrodes of tChe
curved-plate analyzer to obtain the E/Q spectrum of either positive ions or
electrons. Thare were 128 overlapping E/Q channels equally spaced on a logarithmic
scale between 2.54 volts and 16.9 kv; alpha particles should appear 10 channels
above protons with the same velocity. The instrument usually cycled through a
fixed sequence of taking spectra. The maejority of spectra in this sequence were
32 channel sweeps about the positive-ion peak; this type of spectrum is called
"proton-narrow-fine". It was also possible to sample all 128 channels consecutively
("wide-fine spectra), to sample only every fourth channel ("wide-coarse" spectra),
or to reverse the polarity of the voltage and analyze electrors. See Reference 1
and Appendix 2 of Reference 2 for further details.

2. DATA REDUCTION
The computation of plasma parameters was based on the assumption that each ion

species in the plasma could be adeuqately described by an isotropic Boltzmann




distribution (density n, and temperature Ti) in & reicrence frame moving relative

to the detectors with vector velocity Vi' The method of computing ;2, n,, and Ti
from the outputs of the Faraday-cup and the curved-plate analyzer is described
in detail in Reference 2. Briefly, the process consisted of:

a. Computing the direction of the flux vector from the Faraday-cup data,
assuming a cold plasma beam,

b. Using this direction to find the values of Vis Ti’ and n, for ion species
i which best fit the E/Q spectrum measured by the curved-plate analyzer,

¢. Correcting the flow direction for the finite temperature T, of the ions,

i

d. Using this corrected direction to recompute the values of v Ti’ and n

1 3

e. Iterating steps ¢ and d until convergence was obtained, and

f. Using the total flux observed by the Faraday-cup, the final direction of
the flux vector, and the final velocity value to compute the total charge density
n, of the plasma.

It is known that the distribution cf thermal motions in the solar wind is not
isotropic. The temperature computed by the method outlined above is thus only a
measure of the thermal motions in the solar-antisolar direction; it may be
greater than or less than the average temperature, dzpending on the instantaneous
direction of the interplanetary magnetic field.

The angular acceptance cone of the curved-plate analyzer was much narrower
than that of the Faraday-cup (5% vs 20° HWHM), thus the curved-plate analyzer cut
through only a slice of the distribution function in velocity space while the
Faraday-cup accepted almost the entire particle distribution. The total charge
density n, determined in step f of the outline above is considered to be much
more reliable than the ion density ng computed in step d for several reasons:

a. The value of n, is actually the density of a fiectitious isotropic icn

distribution with a tcmperature equal to Ti' If the magnetic field were nearly

parallel to or nea: perpendicular to the solar direction, the deviation of the



computad ny from the true ion density could be large for many combinations of

anisotropy, temperature, and flow direction likely to be encountered. The computa-
tion of ng is relatively insensitive to any anisotropy of the plasma; it would
enter the calculations only as a correction to the small thermal correction of the
flow direction.

b. The value of n, computed from the Faraday-cup data is much less sensitive
to errors or uncertainties in the direction than is the computation of n, from the
curved-plate analyzer data.

€. At large angles of incidence (>~10°), the values of n, appear to be consis-
tently too high; this effect is probably related to reflection of glancing
incidence particles and other edge effects not studied in sufficient detail during
instrument calibration.

The parameter n, is not completely useless, however; it can be relied upon for
the calculation of the alpha/proton density rario na/np becausa the aipha anu
Proton anisotropies were probably aligned with each other.

The accuracy to which the plasma parameters could be determined is discussed in
Reference 2.

The OGO data were scanned to determine bow-shock crossing times. All fine-scan
positive-ion data upstream of the bow shock were then automatically processed. It
was possible, however, for the computer program to reject an ion spectrum for many
reasons. The rejection rate over a period of an hour was sometimes zero and some-
times 100%, depending on the properties of the solar wind. Those spectra which
survived analysis during periods when the rejection rate was high may have been
atypical; an upper limit to the rejection rate over an hour is given by (1 - PCT),
where PCT is a parameter given with the hourly averages.

The reasons for rejection of a spectral peak were the following:

a. The spectral scan (after elimination of data immediately following switch-

ing of the electrometer from a less sensitive to a mor: sensitive scale) did not




include data on beth sides of the spectral peak.

b. Any current measurement in the spectral peak was a full scale reading
(1.e., a 9-bit word = 511) which could be spurious if the electrometer was read
out while in the process of changing scales.

€. Any spectral peak which could net be adequately corrected for the anomalous
"photodip" in the electrometer zero level. This photodip problem is discussed in
more detail in Appendix 2 of Reference 2. The effect severely limited the
observation of the solar wind when its velocity was in the range 320 to 400 km/sec.

d. No angular measurement by the Faraday-cup was available.

¢. The angle of incidence was greater than 10°.

f. The current at the spectral peak was less than 2 x 10.12 amp for protons
or 4 x 10713 amp for alphas.

g. The thermal Mach number was apparently outside the range of Mach numbers
in the comparison table; i.e., nv2/2kT was ei her less than 16 or greater than
1000.

h. The variance of the measured data from the curve corresponding to the best-
fit parameters Vir Py T1 was anomalously high; in the notation of Reference s
# spectral peak was rejected if ELSQ > 0.15.

i. The best-fit curve had an unusualiy strange shape. In the notation of
Reference 2, a spectral peak was rejected if Izsxxwl > 0.5 or if IEKURTi B 6 I

J. The ratio of the proton density np to the total charge density n, was
outside the range 0.25 < np/ne < 2

k. The computer program did not try to find an alpha-particle peak if the
proton peak was rejected for any reason.

1. The alpha-particle peak was also not analyzed if the apparent flow direction
changed appreciably (more than a 2° change in either 00 or Oo, in the notation of

Reference 2) between the times at which the proton and alpha peaks were observed.



Only the first reason for rejection was absolutely necessary. It is possible

to give special treatment to limited amounts of data to recover some of the
rejected spectra. For example, the very low-temperature, high-velocity plasma
observed on Feb. 2, 1969 are not included in this collection because of rejection
for reason (8; these data have been reprocessed using an expanded comparison
table, and can be obtained from M. Neugebauer at JPL (telephone 213-354-5182).

Any potential user who is vitally interested in solar wind data for a period of
time for which there are little or no data in this collection is invited to discuss
the possibility of special processing with M. Neugebauer.

Finally, this collection is limited to positive~ion spectral data in the solar
wind. Other types of data which have noc yet undergone production processing
include:

a. Rapid measurements of total charge flux in the solar wind and magnetosheath.
The time resolution of these data usual'; exceeded the time r~solution of the
spectral data by a factor of 16.

b. Electron spectra in the magnetosheath and, occasionally, in the
magnetosphere.

¢. Positive-ion and electron data in the plasmasphere.

3. SPECTRUM-BY-SPECTRUM DATA

A. Magnetic tapes. The tapes were written on a Univac 1108 computer under
operating system Exec. 8. They are 7 track tapes written in binary with odd parity.
The density is 800 bits per inch. Each tape contains one file and two end-of-
file marks.

All data records have the same format, which can be up to 50 words in length.
The first seven words in each record are integers, and the rest are floating point,
in the standard Univac 1108 representation. The total number of words in each

record is 20 plus twice the value of word 19. The words can be interpreted as

follows:



Word #

10

11

12

13

14

15

Meaning
Day of the year, from 1 to 366

Year - 1900
Input tape number (of no interest to the general user)
Millisec time of day at start of spectrum

Spectral type (the only types represented by these data are type 3
which is proton-wide-fine and type 5 which is proton-narrow-fine.
The spectral type is of no interest to the general user).

Bit rate code (0 or 3 for a data rate of 1 kbps; 1 for 8 kbps;
2 for 64 kbps)

Spacecraft clock reading at start of spectrum

Total flux, as determined by the Faraday cup measurement made
closest to the time of occurrence of the peak currant in the
curved-plgtenanalyzet spectrum. Multiply the value of Word 8
by 3 x 10" to get flux in units of charges/cm?/sec.

Cone angle, in degrees. This is the angle between the flux vector
and the normal to the Faraday-cup, which is nominally pointed
directly toward the sun.

Clock angle, in degrees. This is the azimuthal angle between the
projection of the flux vector onto the plane of the Faraday-cup
and the center of collector number 1. It is measured pesitively
counterclockwise as viewed from the sun. The projection of the
flux vector in the solar-ecliptic yz plane is (clock angle - CZ),
measured positively from the Yge a8xis toward the 25o axis. The
parameter CZ is the angle between Ygse @2nd the cenier of collector
1; CZ varies slowly in time and is 3iven with the hourly averages.

Measurement number at the peak of the proton or alpha spectrum.
This parameter can be used to find the time at which the spectral
peak was observed by the relation

Miilisec at peak = (Word 4) + (Word 11) x 2304/kbps, where

kbps is 1, 8, or 64 depending on the value of Word 6.

Velocity in km/sec.

Temperature on 103 K.

Density ny in cm-3 as determined by the curved-plate analyzer.

Density n_ in cm-3 as determined by dividing total flux (Word 8)
by velocify (Word 12) and a correction for cone angle. This is
the total charge density, and it is considered to be more
reliable than the density given in Word 14.




Word #

16
17
18
19
20
21
22
23

24

Etc.

at one line per spectral peak; i.e., if both a proton and an alpha-particle peak

were analyzed in any spectrum, that sp:ctrur would have two iines of printout.

B.

Listing.

Meaning
ELSQ These parameters give information about how closely

the spectral shape resembled that expected for a

ESKEW convected Boltzmann distribution characterized by
the parameters given in Words 9, 10, 12, 13 and 14.

EKURT See Reference 2 for their definition.
Number of channels of data used.

Particle type: = 1 for protons, 2 for alphas.
Channel number.

Corrected current in channel given by Word 21.
Channel number

Corrected current in channel given by Word 23.

Etc., pairs of channel numbers and corrected currents.

The listing includes the following information:

Some of the parameters given on the tape have also been listed

d # on Tape

Coluar # Meaning ¥er

1 Time at start of spectrum in format HHMMSS , Calculated from
where HH is hours, MM is minutes, and SS is #4
seconds

2 Day number 1

3 Year - 1900 2

4 Cone angle 9

5 Clock angle 10

6 Velocity 12

7 Temperature 13

8 Ion density n, as computed from the curved-plate analyzer 14
data

9 Total charge density n  as determined by combining 15

data from the Faraday-cup with data from the curved-
plate analyzer




10w
Column # Meaning Word # on Tape

10 ELSQ, which is the variance of the data 16

from the best-fit curve.
11 ESKEW, which i3 the excess skew of the measured curve 17
12 EKURT, which is the excess kurtosis of the measured

curve 18
13 Type of particle: = 1 for protons, = 2 for alphas 20

See Section 3A for further discussions of the meanings of and units used
for the parameters,
A sample listing is included as Figure 3.1.
C. Plots. Graphical displays of the time sequences of some of the computed

parameters are also available. Each plot frame contains three hours of data.

Sample plots are given in Figures 3.2 and 3.3. The parameters plotted are:

Parameter Tape Word # Figure # Symbol Range
Proton velocity 12 (20 = 1) 3.2, top . 200 to 1000 km/se-
Proton temperature 13 (20 = 1) 3.2, bottom + 104 to 106 by 1 (log)
Total charge density 15 (20 = 1) 3.2, bottum . 1 to 100 ca > (log)
Ecliptic NS angle Calculated from) 3.3, top ” -15 to +15°

9, 10 and CZ ™
Ecliptic EW angle (20 = 1) 3.3, top + =15 to +15
Alpha density/ 14 (20 = 2) 3.3, bottom . 0 to 0.5
proton density 14 (20 = 1)
Alpha temperature/ 13 (20 = 2) 3.3, bottom + 0 to 10
proton temperature 13 (20 = 1)

The ecliptic angles are defined such that a positive NS angle represents
flow from the south towards the north of the ecliptic plane, and a positive EW
angle represents flow from the west towards the east of the sun, or some amount
of corotation of the plasma with the sun. The EW angle has been corrected for

the aberration due to satellite motion.
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4. HOURLY~AVERAGE DATA
A. Puached Cards. Hourly averages of many of the plasma parameters are
available on punched cards. All Spectra on the tape (see Section 3A) were given

equal weight in forming the averages. The format of the cards is as follows:

Column # Fortran Format Meaning

l1- 3 I3 Y~ar - 1900 (68 to 71)

4 - 7 14 Day of year (1 to 366)

8 - 10 13 Hour of day (0 to 23)

11 - 14 I4 Number of proton spectra during the hour

15 - 9 F).3 PCT = ratio of number of proton spectra during hour

to maximum possible number of proton spectra at data
rate and width of spectral scan being used. This
ratio can be less than 1.0 for many reasons, such
as: data gaps, tiuwe used for electron spectra or
proton-wide-coarse spectra, unacceptable spectra

‘ (because angle too large, or couldn't correct for
photodip, or poor fit, etc.), and/ov time spent irn
magnetosheath or geomagnetic field.

20 - 24 F5.0 Proton velocity in km/sec
25 - 30 F6.0 Proton temperature in 103 °k
31 - 6 F6.1 Proton density in cm-3. as determined by the curved-

plate analyzer.

37 - 42 F6.1 Total charge density n_ in cm-3, as determined by
combining Faraday-cup and curved-plate analyzer data.
This is more reliable than the proton density given
in columns 31 - 36. See Section 2 for an explanation
of the differences.

43 - 48 F6.1 Ecliptic north-south angle in degrees. Positive for
flow from south to north of ecliptic.

49 - 54 F6.1 Ecliptic east-west angle in degrees. Positive for
flow from west to east of the sun, which means the
flow has some amount of corotation with the sun.
This angle has been corrected for the effect of the
satellite velocity.

. 55 - 60 F6.0 CZ in degrees = angle between the solar-ecliptic
y axis and the center of collector 1.




Column # Fortran Format Meaning

61 - 66 F6.3 (va - v _)/v_ = (alpha velocity - protun velucity)/
(protonpvel%city)

67 - 71 F5.1 Ta/Tp = ratio of alpha temperature to proton temperature,

72 - 76 F5.3 n /n_ = ratio of number density of alphas to number

dgnsgty of protons

77 - 80 14 Number of alpha-particle spectra during hour.

B. Listing. Figure 4.1 is a sample of the listing of the hourly averages.
This listing is a direct printout of the punched cards described above in Section
4A,

C. Plots. The long-term variations of the solar wind have been cummarized in
27-day plots of the hourly averages of the proton velocity. Figure 4.2 is a

sample of one of these plots.
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