NATIONAL AERONAUTICS AND SPACE ADMINISTRATION TELS W0 2-4155
WASHINGTON, D.C. 20546 T WO 1-6925

FOR RELEASE: TUESDAY P.M,
November 16, 1965

RELEASE NO: 65-352

PROJECT: 1qsy sateiiite

FeEB 197

"RECEIVED

NASA sl Fagiry <2
INPUT BRancH

CONTENTS
Title Page
GENERAL RELEASE-m-=mc-mmmmmmmmmmmmmmmmmm e e e e 1~-3
Background-~c-ccmmrcmmm e e 3
Solar Flare Important--------cecccmcccaou 3-U
Value of Space Research-=-———~cececmeecmaao- 45
How Satellites Help----- ————— e 5-6
Several Techniques Tried----=e-ceemcmmmaaa- 6-7
Sounding Rockets UsefUul--=-—=cemmceemcanaa- 7~8
SR-I Results Significant---=-cemecamameaa- 8-9
Variations Disclosed-----=crmmcmmecccmmaana— 9-11
0S0s Have Major Role~--=----mecmmmmmm e 11-12
Objectives of IQSY-SE--mecmermcrcccmmc e 12
Spacecraft Description--—--—-ccmmmcmmccrccaee— 12-14
Solar Radiation MeasurementsS-—--~—em-e-ec-—amaa- 14-16
Scout Launch Vehilclew-mcmmmmmcmcc e e 16-17
IQSY Solar Explorer Project Team------comaaa- 18

Attachments
Sunspot Cycle
Solar Areas of Sclentific Interest
IQSY Solar Explorer Regions of Study
Views of Spacecraft

TO BE LAUNCHED NO EARLIER THAN NOVEMBER 18

(NAS&-News-Release-65-352)-

LaBORATORY TO LAUNCH I ’ . }76;7"72‘
(NAS2) - 22 p Avail: QSY SOLAR EXPLORER 17217 .

Technical Inf NASA.Scientifiq and

Unclas

00,98 - 09734 _

-—_



N E w s N" A < A NATIONAL AERONAUTICS AND SPACE ADMINISTRATION ~ L o WO 2-4155
_ by > WASHINGTON D.C. 20546 © WO 3-6925

FOR REI.EASE: TUESDAY P.M. -
November 16 1965

RELEASE NO: 65-352

NASA, NAVAL LAB
TO LAUNCH IQSY
SOLAR EXPLORER -

The National Aéronautics and Spacé'Administration and the
Naval Research Laboratory will launch no earlier'than'Nov} 18
a satellite to measure and monitor solar‘x-ray emissions during
the final portion of the 1964-65 International Quiet Sun Year

(1IQsY).

The IQSY Solar Explorer, developed by NRL, will be launched
from NASA's Wallops Station, Wailops Island, Va., on a four-

stage Scout.

The 1nternationa1 scientiflc communlty has been invited
to acquire data directly from the satellite., Information ob-
talned will be correlated internationally by scienfists'con—.
ducting studies related’ to IQSY, a. period when solar actlvity

is at a minimum.

The IQSY Solar Explorer, by measuring and monitoring solar |
X-ray emissions and providing immedlate data to interested sci-
entists, has the potential for improving forecasts 6f ionoé

.spheric conditions that‘afféct short;wave radio comﬁunicatibns
and for developing a warning_system.for major solar flares wh1ch'

produce intense proton emissions,hazafdous to manned acti?itieS“l

in space. | ¥ A ' : ‘
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The lé5—pound sbacecraft consisté of two 24-inch hemi-
sphereé separated by an equatofial band in which are installed
12 phdtometers for measuring solar X-ray and'ultraviolet
emissions. Electrical power is supplied by solar cells mdunted

on the hemispheres.

The spin-stabilized satellite will be placed into a 430-
by-630 mile orbit inclined 60 degrees to the Equator. Ex-

pected active lifetime is one year.

The spacecraft will complement and continue the scientific
missions of other NASA spacecraft and the NRL's two Solar Rad-
‘lation (SOLRAD) satellites: 1964-01D, launched in January 1964

and 1965-16D, launched in March 1965.

NASA's Office of Space Science and Applications (0SSA) has
overall direction of the IQSY Solar Explorer and'Wéllops Station

is responsible for project coordination and launch operations.

Satellite commands and acquisition of scientific data will
be carried out by NRL through its Tracking and Command Station

in Hybla Valley, Va.

NASA's Goddard Space Flight Center, Greenbelt, Md., wili‘.' 
be responsible for tracking the sateliité’daring its useful -
life and will support NRL in acquisition of telemetered data
from the satellite. |

~more-
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The Scout launch vehicle is under the management of NASA's

Langley Research Center, Hampton, Va.
. . i

(Background information follows)

BACKGROUND

The Earth is a body immersed in the atmosphere bf a star--
 the Sun. Radiation from the Sun controls.the environment of
Earth, of other solar system planets and of interplanetary
sSpace. Because moét emissions of radiation from the Sun are

variable, the environment of the Earth is variable.

These 1is a pattern to solar activity, with a maximum and
a minimum occurring every 11 years, and a similar eyclic vari-

ation is evident in the properties of the Earth's atmosphere.

The present period is one of minimum solar activity.lehe

next period of maximum activity will be from 1967 to 1972.

Solar Flare Important

The solar flare appears to be the most important pert of
the:solar_activity insofar as effect upon the environment of -
the Eerth is concerned. A flare is:a sudden brigntening of an
area of the solar surface occurring in e few minutes and then

slowly deécaying over a period of hours.

-more -~
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The X-rays and enhanced ultraviolet light emitted during

the life of a flare increase the ionization in the Earth's iono-

sphere and disrupt short-wave radio communications.

The largest flares also emit great humbers oi" high energy
protons which increase the radiation levels in interplanetary
‘space and over the Earth's poles. @reater knowledgewa'thé
radiation emltted by the Sun is'required to understand these
interactions between solar events_ahd the_Earth's upper'atmos—

phere and ionosphere,

In addition to effects on interplanetary'space; the Sun
itself is an interesting astronomical object. It is the only
star whose surface characteristics we can resolve and study.
Knowledge gained by studying the,Sun3Will help astrdphysicisﬁs

fo understand and interpret the data from other stafs.

Value of Space Research

The technilques of space research-permit scientists to ex-
pand solar studies £wq ways: They can increase the resolving
power of their telescopes through the elimination of étﬁos~
pheric distortion, and they can observe many more decades

(groupings) of the electromagnetic spectrum,

The Sun emits electromagnetic radiation (light, radio.and

infrared radiation) in 16 decades of wavelength or "color".

-more-



e

-5-

Of these 16 decades, only a fraction of one decade is the
visible light that a human eye can see. Three other decades

lie in the radio portion of the spectrum which can be observed

on the ground.

The rest of' the solar radiation is absorbed in the Earth's
atmosphere and can be observed ohly with instruments above the

atmosphere.

The absbrbed portions of the spectrum are doubly important.
They are the portioné which vary with solar activity.' In order
to understand ﬁhe mechanism of a solar flare, studies of the
ultraviolet and X-rays emitted during a flare (both:of which
are absorbed in the atmosphere) hust be madét_ Furthermoré,
since the radiation is absorbéd in the uppef-atmbsphere, these
portions'of the solar radiation control the nature_of the Qpper

atmosphere,

How Satellites Help

Satellites contribute to studies of solar phenomena ih_-

three major ways. They make possible the study of the ultra-

violet, X-ray and gamma ray radiation which is absorbed in the’
atmosphere;‘they permit continuous monitoring of this radiation

during solar cycles of activity; and they provide higher reso- .

lution than ground equipment through the climination of atmos-

pheric scattering.

-more-
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The primary reason for the solar studies is to meet the
overall objective to expand human knowledge of space phenomena.
While these are exciting and important reasons for the work

there are also practical benefits to be gained.

Knowlédge of solar radiation and its effects on the ter-
restrial environment, together with continuous monitoring of
the entire spectrum of solar radiation, should result in sig-
nificant advances in the understanding of, and ultimate épntro;

over weather.

If significant advance signs of solar activity can be'._
found and used to bredict solar flares, this discovery will be
a major contribution to the communications industry, meteorology

and manned space flights.

Several Techniques Tried

In recent years portions oif the solar spectrum of radia-
tions have been observed by ground-based monitors, balloon-
borne instruments, high—flying aircraft, sounding rocket flights3
deep space probes, and satellites, Scientists from industrj;
universities, and several Goverrment agenéieé have énggged in

these efforts to uniock the Sun's secrets.

-more-
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AL‘The Naval Research Laboratory began in 1949 a program of
observation of solar ultraviolet and X-ray emissions in which
the V-2 and, later, Aerobee sounding rockets were used to 1ift
sensitive instruments (spectrographs and photometers) above the

absorbing layers of the atmosphere.

In 1956, NRL began trying balloon-launched rockets,
ROCKOONS, 1in a direct-measurement attempt to test the theory
that_solar X-rays were responsible for sudden ionospheric dis-

turbances (SIDs) during solar flares.

A rocket fired during a solar flare July 20, 1956 indi-
éated a sqrpriéingly high intensity of X-rays pbetween altitudes
of 75 and 100 kilometers (47 to 62 statute miles). The X-ray :
flux was the first ever obtained at such short wavelengths and

at such a low level in the ionosphere,

Sounding Rockets Useful

Subsequent ground-launched sounding rockets gaﬁhered con-
siderable new data on X-ray emissions during ;957 through 1959.
Rocket measurements were made during three solar flares each of

which was accompanied by a large SID.

Sounding rocket experience by NRL, NASA and others proVided
the brief glimpses of the Sun's spectrum necessary to guide de-

velopment of satellite instrumentation.

- ~more-
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In the study of such spasmodic events as solar flares,
however, the sounding rockets have three handicaps: They can-
not be launched quickly enough to see the early phdsesaof fiare;

they cannot stay above the Earth's atmosphére'long'éhOugh to

measure time variations of solar X-ray and ultraviolet emissions;

and it is difficult to keep instruments pointed at the Sun due

to roll and yaw.

Therefore, scientists turned to satellites capable of pro-

viding a stable platform for continuous solar monitoring.

In June 1960, the SR-I, designed and built by NRL, became
the first successful solar X-ray monitoring'satellite;. Because
X-ray monitoring could be conducted only when SR-I paéseahbver
a telemetry station, the experiment depended on NASA for track-

ing and'data‘acquisition.

SR-~I Results Significant

DeSpite modest capabilities, 577 telemetry records were
obtained from SR-I between June 22 and Nov. 1, 1960. One hun- |

dred of these showed measurable X~-ray fluxes.

Results were significant. SR-I confirmed the hypothesis
that solar X-rays cause sudden disturbances in the 1onosphére
during flares and determined the intensity necessary to tripger

the changes. _
-more-
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It also established that active prominence regions, bright
surges on the edge of the Sun, and certain solar -edge (1limb)
flares have the same characteristics as maJor disk flares. The |

disk is the central portion of the Sun as viewed from Earth

Data from éR—I showed that solar X-ray fluxes provide a.
very sensitive measure of solar activity and oan ohange Sigé”v
nificantly within one minute. It was found'that long-duration
X-ray eVents of moderate intensity can accompany rising promi-
nences on the solar limb. Prominences are streams of,eool,gas

that surge into the hot corona.

~ The second satellite in the SR series falled to achieve
orbit and the?third, SR-III, launched in June 1961, went into
a tumbling mode that made data reduction_dirficuit, Nevertheless,

some of the data from SR—III‘has been reduced and found_useful;

Variations Disclosed

The experiments of SR-I and SR-III made it evident that
X-ray emission spectra vary greatly from one flare to another

and_with time during a single flare event.

-more-
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The most successful satellite of the-SR séries was
Jaunched 1n January 196l and became i964e01D, Duriﬁg périodu
of pood alignment relative to the Sun, the satellite has |
provided 2200 minutes pef‘day-of’direct solar obsefyations-with
measuremenﬁs of solar X-ray emisSions in the spéctrum bands of -
1-8, 8-12, and 44-60 angstrdms.' The angstrom (A)‘is a tiny
measure of wavelength: 3,200 A equalsvabout 13 one millionth

of an inch.

The 1964-01D 1s still operating and its experiment data
is being analyzed. The 44-60 A wavelength band has prqved
especlally sensitive to even the smallest sblér eveht'andvits
observed flux has been correlated fd‘plage phéhomeha Plages are .
bright, hot areas that appear on the Sun's phétoéphere."The ‘

photosphere is the visible disk of the Sun.

Since NASA was established in October 1958, there has‘béehf;
a close working relationship between NRL and NASA pérsonnel:
in numeroﬁs scientifid projects of mutual’interest. Vahguard.II,
the first satellite launched by NASA (Februéry-l959), was |

‘developed by an NRL team that was transférréd to NASA,

Among many former’NRL'scientists'and project managers now
with NASA in key positions is Dr. Homer E, Newell, Associate

administrator for Space Science and Applications.

~-more-
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Much of the NASA-NRL cooperation and interagency support
has been in efforts related to solar physics. In the area of
scientific exploration, an understandimT of fhe'universe, with
.particular emphas1s on the solar system, remalns the all- encom-

, pass1ng NASA obJective.

'OSOs Have Major Role

A seriles of Orbiting Solar Observatoriesbhas a major role
in NASA's.solar physics program which is directed & determining
ahd défiﬁiﬂg the physical processes by’which-the'Sun influences
the Eerth;and 1ts space environment and at advancing knowledge

. of the Sun‘s'structure and behavior.

| The first of eight planned 0S0s was launched March 7, 1962
and the 13 scientiflc experiments on 0S80 I provided useful data
for more than two years. -The second OSO IT, was launched

Feb 3, 1965 The third failed to achieve OPblt Aug. 25, 1965 .

The OSOs welgh about 600 pounds and are designed primarily
as highly stabilized platforms for precision 1ointing of a large

' number of solar—oriented instruments.

The IQSYASolar Explorer complements and extends other

'NASA sponsored launches which 1nclude solar monitoring. Similar

"¢ NRL experiments on 0SO. II had’ nominal lifetimes of about six

-months.and are no longer operatiﬂe.

-more-
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The IQSY Solar Explorer 1s uniqueiin-that it can provide

: real—timc‘(immediate) data acquisition worldw1de to anyone who
‘ chooses 0 recelve it. | Ly f

4],i

.. Ovjectives of IQS{C—SE‘ |
. : | . ,.'

The IQSY Solar Explorer, designed and built by NRL,

o will continue the solar X-ray monitoring program ‘begun by

: ¥.SR,I.. Main,obgectives are to: o L

s ' -

1;1 Monitor the Sun's energetic X—ray emission with

1

'fjstandardized X-ray photometers, ‘
| “2.. Measure the time history of X—ray emission intensity
and spectral equality of solar flare emissions and to corre-

'late these measurements With those of optical and radio
" ' et
ground-based observatories; and

3. Prov1de real~time solar monitoring information to

a1i=interésted participants in the IQSY-prOgram.~

1 .
[

SPACECRAFT DESCRIPTION

The spacecraft consists of two 24—inchidiameter hemi—
spheres,separated by a 3% inch equatorial band in which are

'mounted 12 photometers with magnets to shield the photometers

T

ffrom qafurat1nn by Van Allen radiation‘beit-el

LLlL L I Ly YN R o) $4

mounted on the equitorilal band are four antennas for telemetry

£

purposes.,. i

=more-~
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Six flat circular panels covered with solar cells are

mounted symetrically on the hemispheres.

Electric power converted-from solar energy by the cells
i1s available to charge the nickel-cadmium batteries and to
operate all spacecraft electrical systems. The symetrical
arrangement of the 1i-inch dlameter panels assures adequate

power regardless of the Sun angle.

- The silicon .solar cells will supply six watts of power,
Theeportion of the shell not covered with solar cells 1s'high-
- 1y polished and has a thermal control coating applied; This
will keep the internal temperature between-io and 40 degrees
Centigrade. |

TWo 1ow-thrust Vapor Jets are located adjacent to the
equatorial band to maintain spin rate and cbntrol,of the‘
spin axis., The spacecraft 1s planﬁed to be spin stabillzed at
abait one revolution per second. Two Sun eeﬁsors located 180
degrees apart generate properly timed jet,pulees to precess |

the spin axis as necessary.

Output of four photometers can be switched to the low-
power Digital Data Storage System (DDSS). The digitized data
can be read out over a speclal transmitter bj'command when the

" satellite passes near the NRL ground facility.

-more--
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Radio equipment on the satellite includes an analog
transﬁitter,for continuous operation, a digitalktfanSmitter
to-éperate on command only, the four-element antenna system,
and two comménd receivers connected to a .decoder system for‘

placing the spacecraft and its experiments in desired operating

modes,

The telemetry system consists bf six subcarrief oscillators,
Their mixed output modulates a transmitter which will send

both housekeeping and X-ray data.

A’magnétic core memory system will collect data from
four X-ray detectors over a 24-hourvperiod'and then, on command,
transmit the digitized data for five minutes to the'NRngrdund.
station. After that the system is reset to collect data for

another 24-hour stretch,

SOLAR RADIATION MEASUREMENTS

All radiant energy, including that from the Sun, is
emitted in many diverse forms and over a tremendous range of
frequencies, or wavelengths. All these forms of radiant

obey the same basic laws

J - 3 L

[¢]
b
"
£0
<
£

energy are eleétrbma“ﬁe 1
and travel through space at the speed of light (about 186,300
miles per second)., They differ in wavelength, origin and the

ways in which they manifest themselves,

-more -
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- The entire array of electromagnetic radiations 1is called

the electromagnetic spectrum.

WéVeiéngths corresponding to radio frequencies are
uSualiy'expressed in meters; visible light in centiﬁgters,
angétroms or microns; and X-rays and gamma rays in angstroms
or millimicrons. X-ray and gamma photons are often described

by specifying their energy in electron-volts.

Instrumentation on the IQSY Solar Explorerlwill make
measurements in the X-ray and ultraviolet regions of the

éleéffdmagnetic spectrum,

" Radiation measurements will be obtained by two types of
‘pPhotometers -- ion chambers and Geiger counters. ‘The latter
will be used for measurements below eight angstroms. Ultra-

violet photometers will measure the region from 1080 to 1350 A,
The .satellite measurements will be as follows:

Wavelength Type of Number of Type of

(In angstroms) Emission  Photometers  Photometers

0.5 to 3 X-ray two Geiger counter and
: : one backup

1 to 8 ' : | X-rayA four¥* - Gelger counter, 2

ion chambers and one
backup for G counter

1 %o 20; o X-ray one ~ Ion chamber
8 to 16 X-ray two* Two ion chambers

~more-
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Wavelength Type of Number of Type of
(In angstroms) Emission  Photometers  Photometers
44 to 60 X-ray one Ton Chamber
11080 to 1350 Ultra- two Ion chamber (2 in
' : violet o " parallel).
1225 to 1350  Ultra~  two Ion chamber (2 in
‘ violet , parallel)

(*--Eech 1-8A and 8-16A photometer has a dlfferent degree of

sensitivity to cover a broad range of flux values and to permit

the correlation and extension of similar measurements on
earlier satellites.)

The measurements are made in different but overlapping
X-ray bands so that comparlson of the different photometcr
outputs can be employed to construct a model of the solar
X-ray spectrum and to provide an instantaneous ‘indication of

spectral changes with solar activity,

Satellite-obtained data on the daily average X—ray flux
will be provided to the Institute for Tclecommunications

Sciences and Aeronomy, Boulder, Colorado, for rapid publication.
- SCOUT LAUNCH VEHICLE .

Scout 1s a four stage solid propellant rocket capable
of carrying payloads of varying'sizes on orbital, space probe
-or~reentry misgions. It 1s 72 feet long and welghs about:QO

tons at 1ift-off,

~more-
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Scout was developed and is managed by NASA!s Langley
Research Center, Hampton, Va, Prime contractor is Ling-

Temco-Vought, Inc., Dallas, Texas.

Its four motors are interlocked with transition sections
which contain guidance, confrol; ignition,'instrumentation
systems,. separation mechanisms;:and the spin motors reduired
to stabilize the fourth stage. 1Gnidance is'proVided'by.a
strapped-down gyro system and control 1s achleved by a com-
bination of aerodynamlc surfaces, Jjet vanes and hydrogen .

peroxide jets.

Scout is capable of placing a 320~-pound. payload into a
300 nautical mile orbit or of carrying a lOO-pound scientific
package 18,000 miles from Earth.

Scout stages include the following motors:

First stage: Algol 11B
- 100,944 pounds thrust, burning 80 seconds.

~ Second stage: Castor 1 : '
- 63,109 pounds thrust, burning 46 seconds.

Third stage: Antares (X-259)
- 22, 606 pounds thrust, burning 34, 9 seconds.

Fourth stage: Altair 11E6 (X- 258)
SU14 pounds thrust, burning 22.2 seconds.

-more-
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IQSY SOLAR EXPLORER PROJECT. TEAM ..

National Aeronautics and SpaCe‘Administration:_

. Aucremanne (Headquarters) Program Manager.

Weldon (Héadquarters) Progféﬁ.SCientist.
Perry (Wallops) Project Coordinator.

Guild (Headquarters) Scout Program Manager.

U-:D.EZ'.E“Q

. Schult (Langley) Head, Scout Project Office.

U. S. Naval Research Laboratory:

W. Kreplin, Perect Scientist.

G. Wilhelm, Prqjeét Mé.naéer°
Friedman, Séienéific Iﬁ&éstigator.
A. Chubb, Sclentific Investigator.
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