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inventory information is now no longer maintained in the DSCs, but is now managed in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

ARIEL 1

ELECTRON DENSITY, TAPE

62-015A-01A

THIS DATA SET HAS BEEN RESTORED. THERE WAS ORIGINALLY

ONE 7-TRACK, 556 BP1 TAPE WRITTEN IN BCD. THERE IS ONE RESTORED
TAPE WRITTEN IN ASCII. THE DR TAPE 1S A 3480 CARTRIDGE AND THE
DS TAPE 1S 9-TRACK, 6250 BPI. ACCORDING TO THE DOCUMENTATION THE
ORIGINAL TAPE SHOULD HAVE 11 FILES, BUT THE TAPE ONLY HAD 2 FILES.
THE ORIGINAL TAPE WAS CREATED ON AN IBM 7094 COMPUTER AND WAS
RESTORED ON THE MODCOMP. THE DR AND DS NUMBER ALONG WITH THE

CORRESPONDING D NUMBER AND TIME SPAN IS AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DR002981 DS002981 DO00076 2 04/27/62 - 07/10/62


http://nssdc.gsfc.nasa.gov/database/MasterCatalog?ds=SPIO-00071
http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPIO-00071

ARIEL I
LANCMUIR PROBE A
ELECTRON DENSITY

62-012a-01A

This data set cousists of a single magretic tape (D-00076) which

contains fixed length records. This tape hes replaced the tziginal tape

(D-00076) due tc the addition of dacs keypunched from hardcopy, The original data

is documented in DUN 67-23. Blocksize is B4 characters asz is record Llength,

The program documented in the back part of this catalog will have to be

altered for future use due to the addition of data which changed che blocksize,
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FOREWORD

This Date Users" Note (s specifically designed to Lelp potential
data users decide lf'—til-c_\' can make uge of the data obtained in the
Ariel 1 (1962 Omicron 1) electran density experiment. Once a data
usar decides that he requires the data, it will serve as the unifying
elument - the key - in the actual use of the data available at the
National Space Science Data Center (N8SDC). To achieve these
goals, the Note briefly describes the experiment, including the in-
Strumeniation and measurements, the telemetry, and the opera-
tional experience. All available details are then provided on the
actual reduction techniqves and format of recorded data. For those
desiring more details, the experimenter's name and address are
provided to facilitate direct contact. As a further aid, detailed ref-
crences (and bibliography) are also included, When available,
NASA accession numbers* gre given. The primary purpose of
these references is to identify the sources containing complete in-
formation concerning the subject under discussion. Most of them
are physicatly available al NSSDC — those that are not are readily
obtainable,

Inquiries concerning the avallability of data should be directed
to:

National Space Science Data Center
Goddard Space Flight Center
Greenbelt, Maryland 20771

Area Code 301 952-6695

“1 m-Tsa-u_p!r‘_ N64-2243 is an accession numict for an article reported in the
\cventific emd Tecrmical A: rmspace Reporis (STAR), and A63-5921 refer~ to an
catry in the Intermational Aerospace Abstracts (IAA).
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ATRIEL 1 {1962 OMICRON 1)
ELECTRON DENSITY EXPERIMENT

BACKGROUND

The first international satellite, Arie] 1 (1962 Omicron 1),* a joint United
States-Unpited Kingdom effort, was de signed to contribute to man's knowledge
of the lonosphere and its complex relation to the sun. It resulted from a pro-
posal by U. §, representutives at the Maich 1659 meeting of COSPAR.** The
United States offered to launch payloads or complete sateilites prepared by
foreign scientists; the United Kingdom was one of several nations to accept the
offer. |2

The electron deunsity experiment was one of six (see Figure 1) carried
aboard the Ariel 1 (1962 Omicron 1) satellite, which was launched at 1300 (EST)
on April 26, 1962, from Cape Canaveral {Cape Kennedy), Florida., Ariel 1
achieved an orbit with an apogee of 1212 km, a perigee of 390 km, a period of
100.2 min, and an inclination of 53.86 deg,]ag The initial spin rate of the satel-
lite was approximately 35 rpm.:‘

=4
-
EXPERIMENTER
J. Sayers - University of Birmingham#+*+
EXPERIMENT
hx:‘.trumcmau'r_\r_; and Measurc_men'.s
The measurement of electron density was periormed both by this experi-
ment and by the Langmuir probes of the electron temperature-gage experii.cent.
Since the two methods are quite different in principle, being subject to different
errors in general, they complemented each other.2
The density of ionospheric electrons was measured by the change in ca-
pacitance between two circular disks of wire mesh, 3.5 in. In diameter and
separated by 3.5 in., which formed 2 parailel-plate capacitor (mesh was used
*Also known as UK-1 and S-$1.
**Commitice on Space Rescarch of the International Council of Scicatific Unions.
***Address: University of Birmingham, Edgbaston, Birmingham i5. England.
=
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FIGURE 1
ARIEL 1 EXPERIMENTS

Experiment Investigator(s) | Affiliation
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[ el | !
| Electron Density J. Sayers |U;ﬁ\-ers[ty of Birmingham ]

02 | Eleetron Temperature Gage| R. L. F. Boyd 'lTnivcrsn;' College, London
| A. P. Willmore | University College, London |

4 1 |

03 I Cosmic-Ray Detector H. Elliot llmmrial College, London !

| J.J.Quendy |Imperial College, London l

f A. C. Durney Elmpcriak College, London |

04 | Ton Masa Sphere R. L. F. Bovd !'.Tnivorsir.y Coliege, I,‘mdon!

. P. Willmore | University Col'lege, London
|

05 | Lyman-Alpha Gage J. A, Bowles Il.'ni-.-'ersit_\- College, London

A. P. Willm~re | University College, l;{'.hndf\n.I
!

06 | X-Ray Emission R. L. F. Boyd |University College, Lotidon

K. A, Pounds |DUniversity College, London

A, P. Wilimnroll'ni\'erait_\' College, London

|
|
j
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to allow free passage of clectrons into the capacitor). To prevent the electron
density from being greatly affected by the presence of the satellite. the ca-
pacitor was mounted at the outer end of a boom 49.5 in. long.2:3

The capa<itor formed one arm oi an RF capacitance bridgze, whick operated
at 10 Mc/s. From a knowledge of the capacitance at 10 Mc/s and of the eca-
pacitance in vacuo, the dielectric constant k of the ionospheric plasma could Se
found. This was related to the electron density by the expression

where N_ is the electron density, e is the electronic charge, m is the mass, and
w is the angular frequency of operation of the hridge (here 27 x 10”7 rad/sec).
However, N_ in the equation would be equal to the ambient electron density onl;
if the potential of the capacitor plates was the same ag the space petential. In




general, there would be a potential difference between the satellite and space.
To ensure that the capacitor plates were sometimes at space poterilal, a saw-
tooth wave with an amplitude of approximately 4 volts was applied v them; N_
was theon taken to be the maximum value obtatned during the sweep. Tm
mediately prior to the start of each sweep, a rather large negative potenti.!
(=5 volts) was applied to the plates to remove electrons and to provide a check
on the in-vueun capacitance.2

Telemetry

The Ariel 1 telemetry system used pulse-Trequency modulation (PFM) on
a phase-raodulated carrier.d The satellile contained both a high- and low-speed
encoder svstem. To increase reliability, operation of the high-speed eacoder
was independent of the operation of the low-speed encoder; however, the two
were synchronized to facilitate correlation of data. Data from the high-specd
encoder were ‘ransmitled continually. The low-speed encoder data were re-
corded on an on-board tape recorder. The spaceeraft contained a programmer
whose main function was to control the transmission ol the encoder data to the
ground. This was accomplished by a phase-modulated transmitter, fully tran-
sistorized, which delivered 260 mw of power Lo .he antenne system at a fre-
quency of 136,410 Mc/s. When an RF command was sent to the satellite from a
ground station, the tape-recorded data that had been recorded during the 100~
min orbit were plaved back in approximately 2 min. The tap# recorder then
automatically returned to the record mode X

To avoid possible interaction with the Langmuir probes, the electron den-
gity experiment was turned on for only 10 sec in eack 61.42-sec period, control
being by trigger pulses from the low-specd encoder binary sequence. For this
period, a gating unit then supplied power to the VF (variable frequency) bridge
circuitry and the bridge potential waveform generator — all of which were lo-
cated at the hinge end of the boom. The output from the bridge was amplified,
separated into its in-phase and quadrature components {corresponding to the
real and imaginary parts, respeclively, of the dielectric constant), and tele-
metered through the high-speed encoder. Also, the maximum values in each
sweep were selected by peak reading circuits and were stored in capacitors
until they were read out by the low-speed encoder.

The temperature of the boom electronics, the voltage supplv levels, and
<>
the VF amplitude were also measured and telemetered by both encoders.=

Operationzl Experience

With the exception of the early orbit-determination phase, tracking of Ariel 1
was the sole responsibility of the South Atlantic and Singapore ground stations




and the Minitrack network dui "¢ the active lifetime of the satellite. Analysis
of a computed preliminary orhit indicated that insufficient tracking data would
be ohtained from Minitrack during the first 12 hr of operation to define the orbit
of the satellite. For this reason, outside tracking support was required.

Ariel 1 was tracked by the iollowing stations under conirol of the Goddard
Space Flight Center:

Antofagasta, Chile

Blossom Point, Maryland, U.S.A.
East Grand Forks, Minnesota, U.S.A.
Fort My .=, Florida, U.S.A,
Johannesburg, South Africa
Lima, Peru

Quito, Ecuador

Santiago, Chile

St. John's, Newfoundland
Winkfield, England

Woomera, Australia

In addition, the South Atlaatic and Singapore stations tracked and recorded
the satellite telemetry.2

The satellite's initial spin rate of approximately 38 rpm decayed to approx-
imately 27 rpm by October 1963, then increased because of solar pressure on
the paddles and the satellite's aspect with respect to the sun.3

From its successful launch on April 26, 1962, until July 12, 1962, Ariel 1
performed satisfactorily. Project scientists felt that there was 2 relationship
between the teginning of satellite malfunction and the high-altitude nuclear ex-
plosion that occurred 3 days before (July 9, 1962).

The low-speed data store was lost in mid-August, accounting for the loss of
approximately 75" of the data [rom this experiment. The experiment itself did
not fail until March 1963.3

DATA

Reduction Techniques

The system used for processing the Ariel 1 data was of the PFM type. A
comb filter was utilized for signal-to-noise improvement and to recover the
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burst rate for use in synchronization. A PFM digitizer and a computer format
control buffer established synchronization, encoded the 120 lines from the comb
filter, and multiplexed the frequency data with the time code, The digital mag-
netic tanes prepared on the format control buffer were printed on a high-speed
line printer. Selected sections of the full format also could be provided after a
simpie operation in a CDC-160 Data Processor. Programs were available to
decommutate, edit, accumulate, and record the data and provide digital mag-
netic tapes for further use, as required.2

The station telemetry tapes containing a 10-ke standard frequency, Mini-
track time code, telemetry sigmal, ete., were received by GSFC for editing and
storage. After being reviewed for quality and quantity of usable data, each tape
was checked against expected station performance. Three categories nf tapes
were stored: (1) unusable tapes resulting from inadequate SNR fsig “al-to-
noise ratio), interference, or operator error: (2) questionable tapes requiring
extra hendling to recover the dats; and (3) good tapes of a quality sufficient to
warrant immediate machine processing. Tapes of the first class were retained
for archival purposes; tapes of the other two classes were processed.

Questionable tapes were so classified because of poor SNR, requiring
special processing and handling of these tapes

Gaod tapes were characterized by a good SNR and consequent high reliability
of sync determination, permitting preparation of the digital format around the
known sync location. This allowed a full data printout to be made immediately,
without calibration or linearization, data sequence correcticn or grouping, or
error correction and removal. Frequency and calibration information were
provided. This method permitted a quick look at the data. Further processing
was accomplished in the CDC-160 Data Processor, which accepted the mag-
netic tape prepared with time. The data were placed on magnetic tape in a
form suitable for printing on an IBM line printer. The cutput was one frame
per line, columnized by channels with one column for time. !dentification data
were inserted as the first record of each digital magnetic tape, including day
of year, station number, experiment number, and analog tape number. This in-
formation was printed at the top oi each page.2

Timespan of Data

Data from this experiment are availsble for the period of April 26 to July 8,
1962.




Formui of Avallatllgﬂl?:lﬁ

The data are available at NSSDC on one BCD even-parity magnetic tape,
which has 11 filee at 556-bpi density. The first record of the first file is a
label that contains identification integers for the first orbit processed. Its
{ormat is as follows:

FORMAT (12H BIRMINGHAM, I5, 212, 12, 12, 13, 11, 3I%
The other files do not have such a label.

The subsequent records on the tape are blocked and consist of 1 to 44
"lines" of data. Each "tine" has the follovirg infrrmation:

l. Day number F4.0
2. Universal time in hours F7.4
3. Satellite longitude in degrees F6.1
4. Satellite latitude in Jegrees F5.1
5. Satellite height in kilometers F5.0
6. Satellite geopotential height in kllometers F5.0
7. Local solar time in hours F74
8. Electron density ES.3
9. Earth's magnetic field in gauss F6.5
10. McIlwain's L parameter F5.3

Thus, the format of a 44-"line" record i= as follows:

FORMA ° 144(F41.0, F74, F6.1, F5.1, F5.0, F5.0, F7.4, E9.3, Fi.5, F5.3))

These records were originally written with the ELSUP subroutine of the
SHARE library and generally have more than 132 characters per record. Bisnk
characters -vore added after the 1ast data character of each record in sufficient
quantity to make the total mumber of characters in a record an integral muitiple
of 6.
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