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Decowber 3, 1968
RELEASE NO: 68-204 ‘ ’

HEOS-A SATELLITE

The Buropean Space Research Organizationts first
Interplanetary physics research satellite, HEOS, ls scheduled
for launching on a Natlonal Aeyvconsubicg and Space bémlinistra-
tion Thor-Dslta vehlcle from Cape Kennedy, Fla., no earlier

than Dec., 5.

HEOS (Highly Eccentric Orbit Satellite) will be the first
spacecraft launched under an ESRO-NASA agreement providing for

launchinzs on a reimbursable basis,.

HEOS!® scientifié mission is to study interplanetary physics =-
particularly megnetic flelds -- cosmic radiation and solar wind
outside of the magnetosphere and the Earth's shock-wzve, For
this purpose a highly elliptical orblit vas selected, wlth an
apogee of 225,000 killometers (138,000 statute miles) equlvalent
to two-thirds the distance from the Earth to the Moon and well

above the regions of space Influenced by the Earth.
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The HEOCS migsion uvas plonncd for the periocd of high solar
activity, near the end of 19G8 or the beginning of 1969, The
238-pound satellite will have a porigee of M0 kilcmeters (274
miles) an inclination of 3303 degrees and a pericd of approxi-

mately five days,

HEOS ig capable of modifying lte attitude and spin rate
on ground ccumand, I% also hag the unique febbure of belng
"magnetieally elean," f.e.: the nognetisc £icld inducod by t&@
@&t@lliﬁ@ itoel?d os moosurcd by the on~board nognobtoactor is

only Q.15 gorma.

HEOS vias prepored under the supervision of ESRO!'s Europoan
Space Technology Center (ESTRC) at Noordwdjlk, Holland, The
satellite carries eight experinmenty prepored by unlversity
laboratorlies in Belgium, Fedewral Republic of Gerrany, France,
Italy and the Unlited Kingdocn. The spacecraft vas developed by
a consortium of industries in Bolgliun, Federal Republlce of
Germany, France and the UX{., Total cost of the projecct 13 enti-
mated to be $16 million including the launching costs of ap-

proximately $4 million.

The NASA-ESRO egweenent of Bzecouber 1966 concex mimg ree
imbursgable launchinzgs provides thaot ESRO will furnish the space-

craft and reimburse MNASA for Dzlta launch vehicle costs and

other gupport.
ROV e
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The HEOS controct wos signed March 8, 1967.

HE@S will be the third ESRO satellite to be placed in orbit
by KASA, ESRO's Earth orbiting sclentific satellites ESRO II
‘and ESRO I were launched frem the Western Test Range, Calir,,
on May 16 and Oct. 3, 1968, respectively. Both satellites
were cocperative projJects in vihlch ESRO provided the spacecraflt
and experiments and NASA furnished the Scout vehicles and

launchings,

(END OF GENERAL RELEASE; BACKGROUND INFORIATION FOLLOUS)
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THE HEOS-A MISSION

The sclentific migsion of HEOS-A iz the invesbigation of
interplanetary space during the periocd of waxioum solar
activity.

Two facbors inflvepce the space onvircnient near the
Ezrth, the first beling the Barth's rogaetie £ield, the
prescnce of which has been Inewvm £or hundreds of vears,

The sceond is the colarv-wind. Itz prosence wag established
by ecarly spaece probes, wmost of then within the lost ten years.

"Soler-wind” is the teorn used to deseribe the con-~
tinuoun oub-Tlow of plosna (protons apd electrous) fren the
Sun, characterizced by a velogity of ceveral hundred kilo-
meters per second under qulet conditlons. But this veloeity
is not congtant. At tines of high polar actlvity the wind
blows more stronzly. The nuiher of Sun spots and solar flares
has been observed to vary within a solar cyele extending over
an ll-year periocd. The Sun is prosgently near its peak of
activity for the current solar cycle.

Strength of the Forthis nagnetie fileld decrcases
rapidly with distance fron the Eorth. The limnlt of the
magnetic fleld is 2 boundary or perineter wncre the prose
sure of the solar wind is balanced by tho pressurl of the
magnetic fleld. The reglon inside this boundary (the nag-
netopause) is called the negnetosphere and is closely con-
trolled by the Earth's magnetic ficld., Thoe rogion beyond the
magnetosphore 1s referred to as the transitlon reglon where
the Earth's field docs not exidst and the interplanstary field
is highly disordered., Tnhis tronsition region is bounded on
its outside by a shoek front caused by the solar wind which
ig "superconic”, l.e.: is bodily travellinz faster than
magnetohydrodynanlc waves can propezate in it. The situvation
of an elrcraft travelling supcrgoniecally in the atmosphere,
produecing a shogl wave and hcence the sonlc boom, is somewhat
analogous.

The reglon beyond the shock wave ig terned interplanetary
space and is uvninfluencod by the presgcnce of the Dorth. The
closest approach to intorplanctary space is along the Earthe-
Sun line where the shock front 1s sone eleven Earth rodii
distant (70,000 lm). The positions of fthe shock front and
the pagnetosphere are greatly influenced by the solar wind
and solar aetivity. Thus in order to study interplanciary
space, a spacecralt must be orbited with an apozee well in
excess of elevon Eorth radli. Thne orblt chosen for HEDS-A
means that the experiments can sbudy interplanztary cpace for
some eighty hours of every five-day orbit for the first four
months of operation.

=08~



The elght HEOGS exp
magnetie flelds, the so
congic rays.

or
la

X

¢a5 @

Inents will make o
e wind, and solar



=6

LIST OF HEOS-A EXPERIMENTS

-- S=16-Optical observation of an Ion Cloud to investigate
magnetlc field and electric field within magnetosphere,
Max Planck Institute for Extraterrestrial Physics (Munich,
Germany), Prof. R. Lust and Dr. H. Gollnitz.

-= S-2h-.p-lleasurement of the interplanctary field and its
irregularities, Iuperial Colleze, University of London
(England), Prof. H. Elliot and Dr. P. Hedgecock.

== Se2U.B-Measurement of the flux of cosmic ray protons of
energy greater than 350 MeV, Imperial College, Unilverslty
of London (England), Prof. H. Elliot and Dr. A. Engel.

e  S-24=C-Directional mcasurcment of protons in the
energy range from .9 to 20 MeV, Imperial College, University
of London (England), Prof. H. Elliot and Dr, R. Hynds,

-= S-58-Investigation of the angular distribution positive
component of the solar wind, University of Brussels
(Belgium), Prof. Coutrez and Mr. W, Scholiers.

-~  S<T2-Measurement of the flux and energy distribution of
various cosmic ray particles (protons in the energy range
from 5 to 850 MeV, alpha particles in the range 150 to
1500 MeV and electrons in the ranze 1.5 to 15 MeV, Centre
D'Estudes Nucleaires De Sasclay (France), Prof. J. Labey-
rie, Dr. J. Engelman and Mrs. L. Koch.

-= S=T3=Measurement of the energy distribution of the solar
wind in the range from 100 to 15000 MgV, University of
Florence and Rome (Italy), Prof. A. Bonetti and Prof. G.
Pizzella. '

== S-T79-Detectlon of electrons in the cosmic radiation in
the energy range from 50 to 600 MeV, University of Milan
(Italy) and Centre D'Etudes Nuclealrs De Saclay (France),
Prof. C. Occhialini-Dilworth, Dr. C. Bland, Prof. J.
Labeyrie and Dr. Koechlin.

Abstract of Experiments

S-24A 1s designed to measure magnetlc flelds in the
range + 64 gamma with an accuracy of 0.5 gamma (a gamma 1s
one one hundred thousandth part of a gauss). The field at
the Earth's surface is typleally 0.5 gauss. Because of its
very high sensitivity, the threc-axls magnetometer sensor is
placed at the end of a boom support some 1.6 meters from the
main spacecraft structure, so that the net effect of magnetic
components within the satelllite 1s reduced to a tolerable level,
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(ne of the main feabturaoa of tho pﬁ@ﬁﬂub han boon the
atbonpt to reduse the xopldunld £1eld due to tho spoeeeraft
to 0.5 oo ak tha sonsor., Loss thon Q.45 goonn hos bean

L3 &

a@hioaed on tho xéﬁ“h podoel spoooernit.

&

Se284 will rolay informebion on Fioldn wishin the
m@gm@ﬁ@spha% 35 %,w niblon and iﬁ“**w?wauuﬁws w>“§cng Gn a
concinvaus 9“ in. anm cparabed in a soleebod nede, 16 will
rogoxd doba. hirh wate o obtoin hich rogolution vhen
the pab i“ pﬁssﬁw“ shrough the choek front ond nnge
netopouse QW other "irrozularity’. 'Thooco data ore sborod
in the exporinont to EQ tranosulibted labe 2Py 00 O continuocus,
basis, at a nueh lover rabte than thoy wele reaordad,

£

S-248B is denigned bo obscyva hish eﬂﬁm”y Qoonie ray
provons with apoirgy mwagea Lhan 3%0 jaceat ama o dobect dive
egatlional anlrobrenioa whiech ray bo corredlnted with the intore
planatory field ecxfi aﬂuﬁiﬁﬁ boorvod by 8-2%4. The scnsors
conslot of telencopa arvengomenits of Cewonkov selntillation
counbers. o

QQ

S-246 will obaarve solar probons @f ﬁ@v (%ﬂ?“w in the
reglon 0,9 teo 20 aV “mﬂ will debagh 11 nguowmowie
which tﬁgzth@r with dnia froa 8-2HA Mamulu y;c id iﬁuc_~ i

Information on the proposation nachoninas of nolol pwsg@nu,

Thae sensors acmfig? ot LOmﬁWGB’W OIE o @i;@ ~stato-dotostor
i CNBord view gpaco

tele peoped. Roth 5-~-243 and é“O adial

thr@u . the Bouasors of the a ?1?232 joTs) Ypu“diﬁviir to the

spin ﬂxﬂsg so thnb as the sabe ii&tﬁ spins the sonsors scan
thf@vgﬂ 360 dopeoan »  Use ds uade of the satellito's atbitude
refovence pyston to divide tha 360 dozroes into cﬁght LS-deproe
counbing sectors, S-248 and S-840 nyial songors view along
Lha‘spin axia.

S-58/5 73 will measure bobh tha enevzy distvibubion and
angulary distributioan of the posls 2vo (p“m GQ) conponent of the

polay wind., The scensor conslobzs of a honisphorieal electro-
static analyzer o seloct protonsy of a givon enerzy and a
Faradoy cup to collect ond cound the solected probons. The

sensor vicws through the cquator of the satallite and so eon
nalle angulap noasurcaonss as tha ﬁatalliﬁ@ opins about its
axls.

By making une of the spocasralitls atbibtuds control
systen, tho direetion of the onin avis ean bo voriod go that
thege exporinomis ean sonn, Lfop ekbgﬂlﬁ, R Ry iu tha planc
of tho ecliptle and than parpondienldar to tho ocliptic. This
reorlientation feature also ecanbleg intoreallbration of sengors
to be made.
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S5=-T2 consicts of a four-glenen solid~state-deltector
telescope and is designed @@ Eczauru aleﬂgvo*sg protous and
alpha pwrtlglww of soler and galoetic origin over wide energy
ranges

Q-N
b\a

&

S=T9 1will neocure the gpectbrun of high energy cocmic
ray electrong in the rance 50 to 600 LQ? Tthe sensor, a
four-elerent teloscope, eunbodien a gos Cerconlcy detector
to filter cut effectively & large proportilon of the greater
proton flux at ccnparable enerzies.

S-16 At a predoterained poind in the orblt of the

spaceeraft a capsule will be ejechbed containing a bariun/
copper oxide nixbturc. Uhen the ecpoule is somz 40 km fron
the gpocecraflt, the mixture will be ignited, relecsing a
cioud of barium long end oteng vhich will bz furhter ionised
by solar rgdiatiema nis eloud will be observed from ground
stations in North end Scuth ﬁnwrica Qﬁﬁ its motion will yield
infornation on th nagnetic flield at the ignlticon p@»@uo Th@
cholce of locabion of the ground ais %LCﬂm end time of relca
nust take into ac@@ﬂﬁﬁ the voather eondlitions &t the st atlougy
the poaition of the Sun and ths position and phase of the lHoon,
to ¢ptimlize the observation conditions.
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PRINCIPAL LAY-OUT HEOS-A
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SPACECTALY

HEOS 18 an octogonol structurs 255 contineters high
and 130 centimotors in dianctor, lb will hove an crpoctod
lifetire of one year. The satellite will be spin stebilizned
at 10 rgmq a rabe thnt will ko reguloved by a gos je“ S7sten,
The spin axis is copable of rooriontation. The inortial
atititude of the spocecraflt will be dotomalned with an aceuragcy
of + 2 ﬂngﬂﬂﬂ by the attiiudo L5““Mf cnd wY%bC&o Exterior
of The spaoecceraft carvies 8,576 solor cells for eleetrical
power g@n@f@ti@ua

Eclipses of leps 3
the first SL m@wmhg in orbli
apoges of only thrse hours a

IG&H@@Q@ forp
el”i £ g0 1‘:&{)[_’, 280 DGY
3

u’t‘:

Euwing long ecl! pses
the spacecralt nysboma, excap and recoiver, will bhea

L [
ghut dowm; conscguently only & 5 awpere-~hour babberw is
carried,

A1l daba will b RO M‘Lﬁﬁﬁ in renl Gine, the ¢elometyry
rate being 12 bit pgr°m‘kok e transnitiber operates
on 136, 65 NOW@hGﬁGZ and han a power of 5.5 vatts. Soventy
commnands can be tra nﬁmitcﬂa o the gpacoeralt via the conmand
receiver operating on 148.25 wmegahertsz, Almost 100 per cent
’1@ at Dpe or Otﬂ%x or the

te?c e ery cmvoTag@ v¢]1 oﬁ possi@
1gi
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An exbended Pal*img orblt will bring the injection
point into the firal trajectory above the Indian Ccean,
and thus the apoiee will be well avove the Toquator in
the Northorn healspherz, This will psrnit the use of the
ESTRACK statlons at RBodu {B2lzgium), Faivbanis {(Alaska) and
Spitzberzen {Yoruay) to follew the high altitude part 0?
the orblt, Instesad of having to rely only on the ronog

ESTRACK station in the @WEK ond Islonds Lpplem@%fwd bj the

ELIDD stavion of CGovs ustralia as vould have baen required
with a direct aocent 3 20500y fr 1 Cope Heansedy which
would have brougﬂtvt.@ apozes in the Soubhorn henlsphere,

3’ C—*"
s,z

5)
LJ)

In the injectlon phasge the spacecraft ¢1ll be followed
by the TASA dovm ranze statlons ond by three telcza@wy sta-
tions of the Cenbre IMatiens D'Epudes Spatiales (CiTES, France),

located in Africa,
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The EEOS-A will be lounched by HASA's Toneoved Dalis
roclkret, The Delta vwill ba 1&? rohed from Co 2 1TH at Cope
Kennedy on an initinl lounch azinuth of 8 cgraes The

15-minute launch window opens &t 2 P, ES is bcceptable
Dze. 5 through Dee. 13,

Spacecralt soporation is 8cbmﬁu1@a Bome 53 minutes after
lifter? miurzy betuzen Afvica and fwu b abrolia, 28 dkor: s South
latitude and GO dagzgrees Enst law”’“gr (northeost of fmsterdan
St. Paul Island in the 4

The Dzlta rocsket ia tho
purchascd £from hﬁﬁb \ by & fire
Research Organisation will

firvet lounching service to be
reirn counbry. e Buronoon Spoce
b2 charzed on ancunt of 98 3/4 nillion.

The launch vehiele, ineluding a thrust-augnented Thor
first stage, the enlerged Dzlba second stoge, end the Fl-l
third stage, ls knoun &g the Tarust Avgonted Tnproved Dalia

(TAID),

Dzlta project manosenent iﬂ @1factcé by IASA's Coddard
Space Flight Center Inunch cperations are conductoed by the
Kennedy Space Cenger Urinanned Lﬂanch Cperations, Tne Douglas

Aircraft Co., Sanbta Honlca, Callf,, is the prime contractor.

Delta Statistics

The three-stage Dzlta for the HECS-A nmigsion haz the
following characteristics:

Height: 92 feet (includes shroud)

=

Mazimum Dlameter: 8 feet (without attoched solids)
Liftoff Velght: @about 75 tons

Liftoff Thrust: 270,000 pounds (including strap-on
solids)

First Stoge (licquid only): ieodified Alr Force Thor,
produced by Lou 21&3 Alrerait Co., enzines produced by Rge{eba
dyne Divislion of liorth Anerican Avﬁacjono

Helght: Bl fee

Dianeter: 8 fest

=10~
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Velght: approxinately 53 btons

Thrust: 172,000 poung

%«4

Burning Tine: 2 ninutes, 30 secondo

Propellants: ERP-1 lereoensz is uged as the fuﬂl and
Tiguld orygen (LOY) is utilized as the
oxidizer.

Stron-cn Sol s Three golid i ?gyvllﬂ%u Coator 11 rockets
produced by the waiclicl Chenilenl Cowg

¥

Ezight: 25 feet

Dianeter: 3 feet

Veight: 30,000 pounds (all threce sclids)

Tavusts 1C0,000 poumdn {(all three sollids)

Burning time: 38 seecnds

Propellanbts: solid

Second Staze: Produced by the Douvglas Alreraft Co.,
ubilizing the Aerojet-Concral Corp., AJ-10-118E propulsion
systen; major contractors for the auto-pllot system include

Minnesepolis-lonzywell, Inc., Texas Instrunents, Inc., and
Electrosolids Corp.

Height: 16 feet

Veight: 6% tons

Diemeter: 4,7 feet

Thrust: 7,700 pounds

Burning Time: 6 minubes, 26 seconds

Propellants: Liguid-Unsyimetrical Dinethyl Hydrazine

(Uil1E) for the fuel and Inhibited Red Fuming
Hitric fcid (IRFIA) for the oxidizer.

~I101a -



Third Stege:  FU-4 developed by the United Technology
Corp,

Hedght: 5 feet, 2 inches

Diameter: 19,6 inches
Velght: about 660 pounds
Thruct: 5,450 pounds
Burning Time: 31 seconds

Propellant: solid

=JROYTe =
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HEOS PROQGRAIY PARTICIPLIILS

Buropean Spoce lesearch Ovponivation

Professor Heraann Pondl
Jean-Albert Dinkespller
Marecel Depasoce

Werner Kleen

Pierre Blassel

Jean V. Vandenkerclihove
Graham Booth

Andre Morits

Die Ter Lonnerss

Ernst Trendelenborg
Brian Taylor

Ugo Montalentl

NASA
Robert W. Manville

Isaac T. Gill&m
William R. Schindler
Robert J. Goas

Dr. Kurt H. Debus

Robert H. Gray

=TMoTe=

Direcctor CGeneral

Diraector, Plons and Programs

Director of Administration

Director, Europcan Space
Technology Center,
Noordwijk, The Netherlands

Director, Satellite and
Soundirg Rocliet Departnent

Projeet lMonager
D@putyAPfgject Manager
Deputy Project lanager
Test Dircctor

Director, Space Sclence
Depariaent

Project Sclentist
Director, EBuropean Opgrations

Cenber, Darastadt,
FPoderal Republlic of CGermany

Progran Manager, Headquarters

Delta Program Manager
Hoadquarvers

Delta Project Hannger
Goddard

HEOS=A Project Hanager
Goddard

Director
Kennedy Space Centor

Director, Unmanned Launch
Operaticona, Kennedy Space
Center
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Hugh Veston Manager, Delta Operations
Kennedy Space Center

IHDUSTRIAL PARTICIPANTS

Prime Contractor
Junkerg Plugzeug und Motorenwerke GmbH, Munich, FRG
Co=Contractors
British Alrcraft Corp., Stevenage, UK
Etudes Technlgues et Constructions Aerosgpatiales,
Charleroi, Belgiun
Menserschmltt AT, Augsbourg, FLOG
Soclete Nationales di'Etudes et de Constructions de Moteurs
d'Aviation, Paris, France :
Consultant
Lockheed Missiles and Space Corp., California; USA
Communications Egulpment
Compagnie Francaise Thomson-Houston-Brand-Hotchkiss,
Parlis, France

Soclete Anonyne de Telecommunication, Paris, Fraice
Laboratorli Elettronlci e Nucleari, Milan, Italy
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