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(U) Attached aro comments on Dr. Markrs paper on rtllarfare
in Spacerr. Those comments are reasonably_ conprehensive, but
because o€ Henst stature and interest in being a spokesman on
thls subJoct, I thlnk itrs worthwhile to go on rocord with our
vi ews .
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HBMORANDUI{ FOR DR. DEI,AUER

EUBJECIr l{arfare ln Epacc

Irve read Dr. Harkrs paper and'concur that he nakea a
compelllng caoe for protectlng by one meano or another our
capablllty to uoe space for mllltary purposes. The paper does
ralse questlone, houeverr

If the gurvlvabtltty eolutlon for a 'wartlnereatelllte eystern ls to launch on warnlng, why ehould
we conatraln thetr deetgn by placlng then ln Tltan
sllog?

Eavtng conceded that
nuclear at or aga lnEt spaoe-
and notlng that, Bpace etatlons nuet be
, how can we advoaate Epace atatlone?

Do ygu wtsh. to send a r ralelng theee gueetl.ons?
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Dr. Hans Mark
Deputy Adnlnistrator
Natlonal Aeronautlcs Q Space Adninistration
[ashington, DC 20546

Dear Hans:

I have revlewed your paper on I'Ilarfare ln Spacetr and bolieve
you underscors the compelllng cause for the requlrement to
bnsure, bf one scheme or another, the availabllity of our
space-based natlonal security systens ln vlew of the lncreaslng
Sbvlet threat. f would note that the hlstorical Precodent you
offer for the evolutlon of space yarfare can be found not only ln
actlat systens but in the general pattern of measures and
counternoasures In the developnent of all critlcal nilitary
capabllitles although perhaps not as directly as in the aertal
waifare precedent you Eite. In-parttcular, I belleve there is an
underlylirg thread bf loglc: (1)- Space syitens are crltical to
natlonil iecurlty and are beconlng nore lnportant to nilltary
operatlons, (2) The threat to our spaco _systems rill g-r-ow ln
d-lrect proportion to our dependence on thenr anil (3) lfe nust, -therefoier- take appropriate stsps to essure-the availabillty- and
superlority of thbse critlcal slstens as needed throughout the
spectrun oE conflict. Further, re nust look at thc survlvablltty
o? space assets as a systqnq pioblen that denands attentlon not
only'to the spacecraft--6EE-t6 the data streamr the ground
stailons anil [rocessin! elenents which dlssenlnate the data, and
the command/c-ontrol anii launch systems that tleploy anil control
the spece segnents.
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Atr-EFEe thlnking. Tho nld-altitudes, where trapped radiatlon
fron nuclear explosions whlch you noto is a rcal threat,
fortunately are not wldely used for national seclrrlty spaco
systers. For certaln systoms, such as GPS, which inherently have
a large number of spacecraft, prollferatlon Eay be the preforred
schene. And for stlll others, reconstitutlon nay be a necessity,
although reconstItutlon by replenishnent launch has sone severe
drarbacks. A quick-reactlon launch-on-warnlng systen could place
the replenlshnent assets at the same essentlal risk es tho
deployed systens, and a survivable launch sy-slen would_ place even
moro 3evers constralnts on throw welght capablllty perhaps
leadlng to the very expenslve requlrenent for dual rrpeacetlnerr
and truartimert systbus whtch you Cuggest. Having said a1l thlst
reconstitution foay sti11 be the beit solution for low altitudc
systens where thc'naJor challenges for survtvabllity cxist. A-
necessary flrst step ls a bettor determinatlon of endursnco
requlrentrnts for ealh systen -- under what conditlons, for how
long, and wlth what constralnts, and et what cosf. After that,
wo can deslgn the systens and assgsg costs.
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On the subject of organizatlon, f disagree^ with your vlew
that 'tdventualli. the Spaie Divlslon should be absorbed lnto
Space Conmandr."While Llose tles between the user and developer
aie urandatory, I rlo not believe subsuming the-acquisitlon role
wlthin an opliational comnand !s ln the best intorost of the
evolving miSsion ln space. I fully agree-with )rQur observatlon
that an essential eleilent for the 'successful conduct of
piospiCtlvi wariare in spaie is a mllitary command that has both
Itre iesponsibility and atrthorlty to condutt- sPace.-rolated
operatlbns. Thls'responsibility should inclutle the development
o'f 

-itiateiy and-aoctiine;-a[;-oi,eiaiion of launch vehicles and
ioacecrafE'-relatod to th6 soac"-iomm"nd mission, the procossing
;'ne-di;tiiuuiio"-or -a"iii-out"in"a-uy-it ese spac6craft, and
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development of new concepts. It should also include the
definition of military operational requirenents to be fulfilled
by spaco systems. But tle developnrent of hardware to satisfy
thosb operational noeds is properly the role of _'an acquisition
orientef olenent. Neither io i Ueiieve lt wouLd be in our best
interest to conduct all space operatlons by a singLe conuand any
more than it would bfrrudent to place all nilitqry avlatlon
under a single connand-. Our view- is that speco is a place and we
should not inpose artificial ltterritorial boundariestr to.inpede
the acconpllshnent of any commandts nlsslon where use of !p499
systens r6u1d provlde an'advantage. The current thrust of:aI1
our on-going efforts in this ares is to devolop space systens, 

-includlng support structure, whlch are reliable and. efficlont and
are sufflcently survivable in conflict to increase the confidence
of our bperatlbnal commanders in thelr continued availability and
thereby ierntt them to place greater confldonce in their use to
support nifitary operations. -This course is appropriate as tho
uLt-inate misslon oE the space conmand evolves.

I hope these personal connents are useful to your thought
process oir this critical subject. Please recognlzs that I offer
then as conslderations rather than definittve conclusions. I

t[il":if;r:"I:"t perspoctive and welcone contlnuod dialogue on

Prec detmlnrd b b. th*itd
Radarcd Ctilrl, FDO, WllE
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OIIARFARE IN SPACEO

I. INTRODUCTTON

Ever eince the flret orbltal flight by Russiara Sputnlk f
ln 1957, people haue been speculatlng about what operatlons ln
space mean to the conduct of war. AB it EurnE out, there are

Bone good hisEorlcal precedente that can be ueed to try and

understand what might be expected. The prlmary functtons carrled

out by national Becurlty related Eatellites today are surveillancer
FY
l r".onn"lssancef 

"na 
comnunlcations. The first flying "machl.neg',l_ it

the lighter-than-alr balloons', were used for essentlally the

Bame purpoBe. The hot alr balloon wag invented by the

Hontgolfier Brotherg ln the laat years of Ehe 18th Centuryr ind

it was not long before they were apptled to military operatlons.

BalloonE urere emptoyed for the same reaaon that we use satellltee

today whlch is that they glve the obeerver a much broader and

synoptlc view of the fleld of confllct than anythtng that can

be done from a vantage point on the ground. At the BaEtle of

Fleurus tn 1794, the French used balloons for eurveillance of

the battlefleldr a1d their employment turned out to be decisive

with respect to the outcome of the battle. Later, in 1849r

balloons were agaln employed by the Austriane to drop bombe on

the city of Venice. During the American Civil 9{ar (1860-1855),

the Unlon Army actually had an organized balloon unlt uhlch waa

ernployed for reconnaiBsance and artlllery Epotting. In 1870r

balloons were used for similar purposes during the Franco-Prussian
OEC|ISSIFIED INFULL
AfioilyEOtl6a8
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gfar'.' As the range and accuracy of artillery and small arne

flre lmproved, balloons proved to be impractical as alrborne

observaEion platformg because they were too vulnerable.

l{hen flight, uslng heavier-than-alr rnachinesr waB proved

trnesible by the epoch maklng experirnents of tfilbur and Orvllle

Wright in December 1903, the nllitary applications of the neu

vehicle qulckly became obvioug. rn Pebruary 1908, by whlctr

tlme the tlrlghte had clearly denonstrated that sustalnecl fllght
wae [rosaible for lengthy perloda of tlme, they slgned a contract

wlth the U.S. Arrny Slgnal Corpa to produce the first rnilltary

alrcraft. ft is significant that the Signal Corpe uas the

branch of the eervice first lntereeted in alrplanee glnce they

had the resgrcnsibility for providlng the information neceEsary

for the commanderE on the ground to fight the battle. ft was

not long before aircraft much ltke the ones bullt by the ltrlghts

were uEed in actual combat eituatlons. The ftret recorded use

of an aircraft durlng a mllitary operatlon waa ln a skirnieh

between rballan and Turklsh troopa ln North Afrlca in 1911.

The ftalians ueed the aircraft, but the effect it had on the

outcome of this lncident ie not recorded.

In Ehe early months of World t{ar f, both eides ueed aircraft
for reconnaissance purposes nuch the eane way that balloons

were used ln earller confllcta. Since Ehe functlons perforned

by the alrcraft were valuable, each side quickly developed waye

DECUSSIFIED INFUl.r
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and meanE for attacklng the alrcraft of the other and it waa

not long before alr warfare developed pretty nuch to the point

uhere the air above the battlefield becane a seParate field of

confllct. There were 'pursuit' planee which were developed to

'purBue" and shoot down the eneny'B reconnaissance aircraft.
very rapid strides were made in the technology of large alrcraft
and, by the end of the first tsorld tlar, both sides posaeseed

large long range bonbers that were capable of reaching each

other's population centere. German "Gothar bonbere ralded

London and the British Handley-Page machlnee did likewise to

cities on the continent of Europe. The youthful Igor Sikorskyr

who waE later to play the leading role in the developnent of

the helicopter, built what was then the worldre largeet airplane

tn 1913 for Czarist Rusiia. It waE called the trIlya Mourometz'

and it eet a nunber of world records, lncludlng a non-etop long

dlet,ance'fllght from Klev to Petrograd (now Leningrad) and

return--a dietance of 1600 mlleg.

By the end of World War lt all of the.significant elemente

of air Eower were tn place, flghters for alr-to-air conbatr

bonbers for the attack of targeta on the groundr ob3ervatlon

alrcrafE for reconnalseancer EDd transport alrcraft for movement.

Several nations, Great Britaln, Francer and Germany among othergr

believed that alr warfare was Bo lmportant that separate mllitary

services were established to deal with air combaE. OEhers,

such as the Unlted StateE and Japanr chose to keep thelr air
DECI.ASSIFIEDIN FULL
AiUidty: EO 135A6
Clrktt Ronb t lrGfur Olv, WHgDato; JuLlr2010
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Eerviceg attached to the traditional eervicea, the Arny and the

tlavi, and dld not Eet up eeparate air servlceE untll after the

end of lforld War fI. During [lorld War II, alt of these elementE

vrere reflned, and the enplolment of airpower at sea by alrcraft
carriere was added. However, no really fundamental changes

were nade in the doctrlnes and prlnciples of air warfare as

they were eEtabllshed durlng the flrst, world vrar.

IT. SATELLITE SURVEILLANCE

4

a

At the concluglon of the second world war, the so-called
a

'cold wqrn between the Unlted'StaEes and Soviet Russla began.

Here also, the function of reconnaiEgance waa cruclal and both

eides have developed very sophietlcated technical meane for

gaining information about what the other 1g doing. In the

early 1950rs, the U-2 reconnalEBance alrcraft waa created ln an

extraordinary technlcal tour-de-force by Kelly Johnaon and hiE

collaborators. For a number of years, thege remarkable airpltnea

f,lew over 'deniedr territory with impurtity because they could

fly at such extremely high altltudes. fn those years, they

gathered much useful lnformation on whlch politlcal declelon

makere came to depend. Durlng the same perlodr the technology

to put marrrrade-eatettifer5.-in'earth orblt was also belng

vigorously pursued. ft haPEened therefore that when the era of

the U-2 wae brought to a close in 1960 by the Russiants downing

of the airplane flown by Francls'Gary Powere, earth orblting

satellites that could perform eimilar functions were nearly

DECLASSIFIED IN FUII
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reddy to be deployed. The first of these was launched in the

early 1960'cr and theEe satellites have played an increaslngly

lmportant role Elnce that tine.

Satellite reconnaiesance ig of fundamental lmtrrcrtance

becauee 1t reduceE the uncertalntiee that our polltlcal leadere

muet face in naking important declsions relaLed to the natlonal

secur.l-ty. ft ls really for thle reaaon that both the Rueaiane

and ourgelvee agreed not to attack each otherra rnational technlcal

means of verlflcatlonr--whlch was the euphemism then enployed

for photoreconnaiseance satellltes--in the 1972 Arms Control

Agreement (8AtT I). (It was only in 1978 that President Carter

publicly announced the fact that the United Statee poesessed

photoreconnaiEsance satellites.) It is signlficant that in
splte of thls agreementl the Russiane were already well along

in the development of an anti-Eatellite aysten whlch was deEigned

to Ehoot dopn the gurveL]lance aatellltes of the United States.

The RuEBians nade thls heavy lnvestnent becauEe they recognlzed

that these satellltes are nuch more important to the Unlted

States than the equivalent systems are Eo the Russiana. It was

a graphic llluatratlon of the problems that an oPen and free

_. - ._-ssc_!-e-Eg-.S$eh.as ourE. hae in.dealing with-a'closedi 'b19ht figted

tyranny. The Ruseiane have many waya other than earth satellltee

of galning tnformation abouL the Untted States, but the same le

not true for the United States. fle rely much more on our satellltee

Ehan the RuseianE rely on theirs, and thie ls why the Russians

have already developed and fielded an antl-satelllte aysEem
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that. ls now oEeratlonal. lglth thls atep, the Ruseiane opened

the era of warfare ln spacer fnd they gld lt for much the same

reason that the Confederate ArDy dareloped the neang for

ahootlng down Union balloone. The United Statee satellltea
perform a very valuable functlon and the Rueelans knou thls and

they therefore wlsh to have the capablltty to deny ua these

functlons. The pattern that waa establlahed ln the developlent

of aerlal warfar6 htss'therefoie-bi-en fol'ibwed--lo far at leaet--
in the case of epace warfare as uell.

rII. ANTI-SATELLITE EYSTEIIS

The Ruegian antl-Batelltte systen--rhlch wag teEted succeEefully

for the flrst time i"[ezJ--le a relatlvely prlmltive devlce

technlcally but lt hae neverthelege proved to be effectlve ln a

number of teete. lfhe Russlan antl-gatelllte syetem depends on
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Slnce welght le always at
a premlum on epacecraft, thle prlce raay often be vcry htgh

lndeed. IE ie for thig reaoon that maktng eatellltes survlvable

1g a very difficult buslneeg becauee the usual englneering

trade-off .between offenslve and defensive capablllty--euch as

betueen gunsr rrnolr ihd apeed on a rarehip--becones very much

more complicated.
osD 3.3(bxl )

There ls every reason to belleve that nes nethoda of, destroylng

orbitlng satelllteg wlll be developed in the conrtng years that

The Unlted Etates ls now worklng on an antl-eatelllte
atem based on the

theee vehlclea would be

launched uelng gnall but very lnwerful golid fuel rockete carried

on flghter alrcraft such as the F-Is.
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It is, of courae, the closlng epeed

problem that presents the largest technical difficulty in the

development and deeign of space baeed weapona. Unllke coDV€lr-

tional aircraft whlch need to move uith speede of only a few

hundred miles an hour to sustain forward flight, a sPacecraft

must have a veloclty of I7r000 mlles per hour in order to

suetain ltself in earth orblt. ft can easlly be seen therefore

that unlese an attacktng apacecraft ls ln nearly the eame orbit
aB the target (that lE lt co-orbits wlth the target) very high

re}atlve velocltlee rtll be encountered. Theae htgh relatlve

velocltlea nean, in turn, that a formidable fire control problen

nust be eolved. It is this conslderatton that hae led many

people to Bpeculate on the possibtlity that laaera mlght eventually

be the best rreaEons for the copduct of warfare ln space ln

,nfcn the prlmary obJectlve is to deetroy the enemyrs satelllteg.
LaEere trave the great advantage that the energy used to deetroy

the target travele wlth the speed of llght--which is always

very-large compared to the speed of the target ln any Practlcal
sltuatlon. Thereforer the normal olead" calculatlon ln the

flre control problen le greatly simpliitea compared to the caae

where the destructlve energy la carrled by a proJectlle that

travels with a speed conparable to that of the target.

osD 3.3(bxl ), (t{1, (5)
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IV. ' LASERS

Although the princlple on which lasers are based, the stinu-
lated emisslon of electromagnetlc radlatlon, saE discovered'in

1917 by Albert Elnstelnr the first succesaful laser waa not

produced until 1962 by T. H. Malman and hlE collaborators. In

additlon to understanding the principler means had to be developed

for applying ln practlce what Eingtein had diecovered in theory.

The essential problem of the laser was then, and is etillr that lt

is not very efficient. This meana that not much of the energy

used to produce the laser beain actually winds up ln the bearn in

.euch a way that it is capable of doing damage of military interest.
Operational gas dynamlc lasere today have efficiencies of the

order of flve percenE--Ehat ls--fLve percent of the energy

required to produce the laser beam actually goeE lato the beam.

Although beams having falrly hlgh energles--of the order of

@veraf hundred kllouatts to perhape one negawl$-t ave been

produced, the lasers capable of doing thig require large and

complex lnetallations. There aie Bome very promising concepts--

especlally in the area of chenlcal lasers and free electron

devices--which would have much higher efficiencleE than currently

available gas dynamic or chemical .lasbrg. Thusr there ie gOoa

reaaon to believe that much more ProgreBs can be made by doing

the necessary research and development ln thla field.
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Even- thougli; lt la dtfftcult to produce ldsera
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fn splte of theee dlfflcultles, very elgniflcant progreos

has been made elnce 1952 ln the creatlon of lasers that have

the capacltsy to do darnage that mlght be of mill tereat.vl
5

I0e have developed laeere that bave deatroyed
Wd

r sslleB

tn fltght in an experlnental Bottlng. W€ have alao put a large

laear on a large traneport-type alrplane--the Airborne Laser

Laboratory--whlch lg lntended to demonetrate the ablllty of

lasers to destroy rlleslles of varloue typeE from alrplanee, In
t

qo4duct{ng exPerlnents wlth the Alrborne Laaer f,aboratory, rG

the flre control problem and also the

lascrs to nininlze welght and el.ze.

I be lmportant when the tlme conea to place

:
j.:
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V. EURVTVABTI,ITT

Ighat can be done to protect orblting satellites and launch

vehlcles euch aa the Shuttle against the near-term threatE that

have been deacribed? Considerlng the value ofi"onn"tt""n.El(.--
and survelllance aatelli.tes, eucceeding admlnletratlons ln thls
country have expressed continulng concern over the probleu of
eatellite vulnerabl.Iity. Actually doing something concretel

however, turng out to be distasteful and expenslve becauae of
the very etrlngent welght conetralnte under which Eatelllte
Bystene are designed. l{eanlngful defensive meaaures alnost

always- compromlae the capabtlity of the satellite to perform lts
prlmary miseion beyond the point that hae been considered pro-

fitable. Ig ie probable, neverthelese, that satellltes can be

bullt that can deal eonehor with the near-tern threatr. The

posslbillty of

osDe.3(bxt) NAo 9.3 (uxt)
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Nothlng has been sald so.far about the employment of nuclear

exploslves to brlng down satellLtee. Nuclear explosluee detonated

ln the earthrs magnetoephere producc large numbera of htgh energy

charged partlclea (electrong and protons ae well aE heavler lons)

that are tripped lnto relatlvely etable orblte around the earth

by the earthts magnctle fleld. These partlclea can serioualy

damage many klnde of satellltes when the satelllteg are expobed

to the parti.clee above the atmoephere. Slnce th-ese energetic

partlcles qulckly spread around the entlre glober_ lt doeE ndt

matter very much where the ortgtnal nuclear exploslon occurred.

NRo *(bx\)
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Ilaving eald all thlg, ua arG ettlt left- wlth the probleru of
developing the technical means for protecting satcllite syBteoo

and, probably more lmportantr evolving the mllitary doctrlnee

that govern what ehould be_ dlone. fn the case of satelllte vul-
nerability, lt is very probable that the correct anewer wlll be

to actually develop tro sets of.nllitary eatelllte ByBtemB, one

deelgned for "peacetlme" applications and the other to be fielded

only after a high level of hoEtilities ls reached. The "peacetlm"e'

ol'i1'' "Y
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Byqten frbuld be deelgned so as to maxlmlze the capabillty to
provlde warning, intelllgence, and communicatlone untll such time

as the declElon to employ nuclear rreaponE ie reached. Clearlyr

the value of lnformation up to that point lB extremely crltlcal and

therefore the capablllty to aecure thiE informatlon ehould not

be conpromised. Once a nuclear conflict etarts, then the regulre-

ment for information changes drastically and there la good reaaon

to believe that new requirementg for information followlng a

nucfea: exchange could be fulfllled by a.'wartlne' Eatelllte
syetem t,hat is leEs capable but that i.s also lese vulnerable to

destrucElon than the 'peacetimen Eyetem. Very probably the

right way to fulfill the objectives just outlined le to keep the

satellltes of the hardened "wartime" Bystem on the ground and then

launch then ueing a launch aystem deslgned to survlve an lnltlal

nuclear exchange.

The existence of the MX misalle offers ue the opportunlty to
develop a 'wartlne' aatelllte eystem that could fulflll many of

the lnfornation regulrement-e that gnlitlcal and rnilltary leaderg

would have durlng a nuclear confllct. .The MX rnlgsll.e is a capable

Epace launch vehlcle that can place about 5500 5rcunds of payload

ln a near earth 3Oo incllnation orbit and eoJnewhat lese--perhaps

4000 pounds in a polar orbit. trhe technology exiats today to

build reasonable and hardened payloade in this weight class for

photography and varlous PurPoses associated wlth the gatherlng of

electronic lntelligence. It ls also posslble to develoP a manned

.space plane" in this weight category which would be uged for
DECTAS8IFIEDIN FUIL
Alhaty:EOtilE
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Burv.elllance lf aII ground receiving statlons and Ehe relay
communlcatlons systema used by them became inoperable. (Remember

that the 'Mercury' spacecraft weighed only 3600 grcunds and that
wlt,h current technology it should be relatively eaBy to build a

space plane capable of golng lnEo orbit, and then returnlng ln
much the same manner as the Space Shuttle doee today. ) Once

a set of payloade of this klnd ls avatlable, d,n.y would be placed

on top of ltX mieeileE and deployed ln etandard ICBU silos.
(Since the Tltan II eysten ls nou being dismantled, it has been

euggeeted that the 54 Tltan Ir slloe mtght be employed for this
purgnee.) The ltX misEllee arb deslgned to remain ln standby

condltions for long perlods of tlme and it shoufd poae no real

problems to design the payloade go that they can be kept in a 1
ready to launch posture for long periods as well. The employ- \

ment doctrlne of thie ByBtem could vary wlth the preclse

situation but one contingency le clearly a surprlse flrst Btrlke

nuclear attack on the Contlnental United States. fn thls CiEQr

the !.tX migsilee carrying the reconnalsaance payloads would be

launched on warning ?f ttre attack--that ls--when the 'peaceBlne'

senaors say the attack is on the way. The 'wartlner satellite

survelllance syaten launched using the MX mlselles would then

bc ln place to asseaa the damage done by the exchange on both

sldeE. Another scenarlo would be to declare an attack on the
.peacetlme' syetema an act of rar and to launch the iwartime'

-$,E0RE 
-

satellltee with a etrike that would retaliate against the destructton

of the peacetime systdms. These are only two examples of how

DECIISSIFIEOIN FUIL
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the '"wartime" syetem mlght be employed and it is obvloue that
there are many nore.

VI. SPACB STATIONS

Everything that haa been said eo far dealg wlth the relatlvel;
near-term future--that is--the next decade otr'so. fn the longer

tern, tt ls almost certaln that both the Russiane and the Unlted

States will develop manned orbttlng apace gtatlons for varloug

pur[roses'. Ultlmately, these wlll alEo have to be defended and
,

aln the two or three decades that tt will take to develop theee
:

space etatlons tt ls likely that sPace based laeer weapone wltt
become technlcally feaelble. It le not poselble to predtct with

any degree of certainty Juet what these etatlons wtll be used forr
but it is likely that eome of the functlone will be of eufficlent
value andl that therefore the etatlone wllt have to defend tfren- / 

1

selvas Just the way ullttary aircraft must defend theneelves :
today. It le most llkety that sone of these statlone wlII becone

Bpace based command posts to operate the defense syetems agalnab

ICBt't and SLBM attackg that might be bullt during the sane perlod.

There le every reaaon to belleve that the technology to fleld
euch defenslve ByBtems rtll becone avallable and that thls mueE

be conEldered in the new strateglc equation. The very accurate

guidance and control technologY

brlng down reentrY veh icleE carried by

can also be emploYed to

ICB!/ltg and SLBMrg. The

osD 3.3(bx lxtl), (5)
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teihnical problem turns out to be slightly more dtfficult but

stlll manageable. In addition to thie Poasibtlityr there ls the

suggestion that large Bpace baaed lasers could be employed to

shoot docn ICBI{rs and SIA!{'E during their launch phaeee when

they are eaay to deEect and when the relatively "Eoft" booster

vehicles can be the prinary targeta rather than the very thard'

reentry vehicles. This ie clearly an even nore difflcutt

proposition but since the lasere are likely to become available,

It ts not too early to thlnk about how they can be effectively

deployed. There are eone who belleve that the appllcatlon of
the technotogies Juet outlined will have a really profound

effect on world Etability because lt wlll change the doctrine of
rrnutually assured destructlonr which ie the lntellectual frame-

work for the emplolment of our current nuclear etrateglc forcea.

Once its becomee possible to really defend the launch sltea of, ICBMTs

and SLBMTa wittr a hlgh degree of certainty, then clearly new doctrlnet

must be evolved and new cqncePta of nstablllty" must be thought

through. Although lt is not posslble to foresee the future, lt

is very ltkely that nen doctrines will have to be developed

and there ig at leaet Eome hoPe that these wlll lead to a uorld

leee beeet by fear of nuclear war than lt le today.

ffi5fi.l#*
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Before cloeingr lt might be a gbod ldea to 8ay a few worde

about organizaELon, The development of the alrplane and lta

application to warfare eventuatly led to the creation of a
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sephrate military service to deal wlth the conduct of combat

ln the air and with other alr operatlone. tglll thls pattern

be followed in Bpace and wlll lt become neceasary to establtEh

a Beparate mlllEary gervice charged wlth the responalbtltty of
conductlng warfare ln epace? It ls obvlously too early to ansseE

thls questlon, but lt ls clear that Bome organlzational steps

do need to be taken to deal wlth the conttngericlee that can

already be foreseen. In October 1982, the U.8. Alr Force, recog-

nlzlng its executlve responelbtlity for mllitary Bpace operatloner

eetabllehed Ehe Alr Force Space Cornmand. Thls organlzation ig

closely related to the leroep'ace Defense Comnand elnce the

Space Command will be the operatlonal unlt that deploya and

operates the satellite syetema on phlch the Aerospace Defenge

Comnand depends for lta primary infornation regardlng strategic

rarnlng. The Space Command ig located at the sane headquartere

as the Aerospace Defense Conmand ln Colorado Springs, Coloradol

and the two commands are headeri by the BaIDe four Etar Air Sorce

gerieral.

In Bpace operatlonel lt ie extremely lmportant to nake certaln

that the organization that clevelops the apace hardware has very

close ties with the operaEional unlt. The reason for thls ts

that unllke other mllltary hardware aystemal aPace satellltes

are always flelded only ln enall nunbere and are never really
rstandardized!. Thereforer the dlstlnction between'develolr

nrentaln and "operationalr eyetems ie impoeslble to draw for

apace sa te I I i tee nhereas for a I rpl ane B.&I$r?itln"rfull 
I I tarv har dwar e
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fiqldedl in great nunbers such a llne. can be well deflned. There

ls, for examplel also no real line on the clvillan side between

'developmentalo and 'operational" syetems. In NASA, the eame

organlzations develop and then operate systens such as planetary

exploratlon epacecraft and earth orblting astronomlcal observa-

tories. This polnt was recognized when the Space Cornnand wag

establiehed and the Alr Porce Lieutenant General commandlng the Epac

Dlvislon of the Alr Force Syeteme Command (the Alr Forcere develop-

mental organizatlon) was glven the additlonal resp,onelbtllLy of
being Vice-Commander of the new Space Command. fn thls wiyr

Eome coordlnatlon between the Air Forcets developmenE organizatlon
(Systems Comnrand) and the operational organization (Space Command)

can be maintained. Eventually, the Space Divlslon ehould be

absorbed into the Space Command, but there la enough time to take

this step ln such a manner that lt does not cause undue dlsruptlon.

t{hat is necessary for the succesaful conduct of warfare ln

space lE that the United Statee have a military command that haE

both the reeponeiblllty and the authority to conduct, all the

operations in space related to natlonal eecurity. This reeponslblttt

starts sith the development of atrategy and doctrlner contlnues

wlth the operatlon on orblt of the eatell.ites and thelr launch

vehiclee aE well, goeE on to the proceaelng and distrlbution of

the data obtatned by the EatelliteB, and enda wlth the clevelop-

ment of, new concepts and syetems hardrdare to fulfill new mllitary

requlrementa as they arlse. Only by the development of the
OECLAIISIFEDIN FULL
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, app.roprtAte orginlzatlon now rlll the Unlted Statee be able
to contlnue to conduct thoge operatlons in apace that are vttar
to our natlonal aecurl,ty.

Washlngton, D.C.
January IgBi

DECTISiSHEDTN Ftt !
A.drodty: EO 13623
chier, Rccqtl a O.cb Olv, WHSi
Drrc; JUIlttofi

bE

*f,S+E+-

a



,^ l, !

tr-- ' t.

NATIONAL AERONAUTTCS ANO..SPACE AOMINTSTRATION

wAgHINGTON. D.C. 20146

?,.r osiurY 
^o't*tt-^* 

*rrnoift
0;"' *'bl"

l**a tl,fir?
rit
u

Oatu.l I eb"f,lA 4

arttu, e.a44 l il"'4'f a/+

,tU-4* al,,t 4ou, 
n. t IluJ

,i,t*ah-l alil. /r*
'l*

*'ffb alat*PL .

Rut tule'
llr,*

Prgr dcbflnin d b bo thchddcr,
Rcrdcrlld Crtdcf, R@, W{S
IAW EO totDE, llcodon&O
Drrc: JULlt2010

fr *P5 l ra<

)-t- 1

I



! ''*-"-'

::'

i,

i'

$','
I9.'

'*ii+
,11. !
i,': .: .

fl:,rl

l'.r '
'.ii;-''
li+r'trt,'R' ..
11"
!.."i.,
!:l;

Xli:. .

.f.
:1.r.

il
::.r.
.+; ,

.!: .

:, j ,

OFFICE OF THE UNDER SECRETARY OF DEFEN9E

wAsHr{GTON. O.C. 20rot

RESCARCH AIIO

ENGINEERING
7 Febnrary 1983

MB!,TORANDUU FOR DR. DETTAUBR

SUBJECI: Warfare ln Space

ftve read Dr. Irlarkre paper and concur that he makee a
oompelllng case for protectlng by one neana or another our
capabtllty to uae space for nllltary pur[roae6. |lhe paPer doee
ralse gucstlone, horeverl

If the survleablllty aolutlon for a rwartlner
sateltlte syatar ls to launcb on warnlngT why ehould
re constraln thelr deglgn by placing then ln T{tan
Ellos?

Eavlng concsded that
aqalnstmnuclear at or ag a

and noEtng that Bpace statlona must be
, how can advocate apace Etatlone?

ralslng theee questlons?Do to eend a r
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y'') K. Jonee

ty Under Secretary
Strateglc and Theater Nuclear
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!.IIARFARE IN SPACEi

I INTRODUCTION

Ever slnce the first orbltal flight by Russlars Sputnik I
ln 1957, people have been speculatlng about what operations ln
Epace mean to the conduct of war. As it turns out, there are

Eorre good historical precedents that can be ueed to try and

understand rrhat night be expected. The primary functiong carrled

out by national 6ecurity related satellitee today are surveillance,

E""onn"r"""n"J and communicaElone. The first flying 'machineg",t- -:l
t,he llghter-than-alr balloone'r w€r€ used for eseentially the

Bame purpose. The hot air balloon was invented by the

Montgolfier Brothers ln the last years of the ISth Century, and

tt waa not long before they were applled to mllitary oPeratlons.

Balloons were employed for the same reaaon that we uBe satellltes
today which ls that they glve the obeerver a much broader and

synoptic vlew of the fleld of confllct than anything that can

be done fron a vantage point on the ground. At the BaEt,le of

Fleurug ln 1794, the Prench used balloons for surveillance of

the battlefletd, and thelr employment turned out to be declelve

wlth reepect to the outcome of the battle. Later, ln I8{9,

bal,loona were again employed by the Auetrlans to drop botubs on

the city of Venice. During the American Civil War (1860-1865),

the Union Army actually had an organized balloon unlt whlch waE

employed for reconnaiEEance and artillery spotting.' In 18?0r

balloone were used for einiLar purpoaes during the Franco-Prugsian
DECTISSIFIED IN FUr
Authalty: EO 13dl8
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War'. As the range and accuracy of artillery and emall arms

fire improved, balloonE proved to be lmpractical as alrborne

observation platforms becauee they eere too vulnerable.

I{hen fIlght, ueing heavler-than-alr nachlnes, was proved

poeelble by the epoch making experiarcnts of t0llbur and Orville

tfright, in December 1903, the nilltary appllcatione of the new

vehlcle qulckly becane obvious. rn February 1908, by whtch

tine the ttrights had clearly demonstrated that euetalned flight
lraa [xrs8lble for lengthy perlods of tlme, they slgned a contract

wlth the U.S. Army Signal Corpe to produce the first nllitary
aircraft. It is significant that the Signal Corps was the

branch of the service firgt interegted in alrplanes slnce they

had the res;nneibitity for providing the lnformatlon neceseary

for the connanders on the ground to fight the battle. ft was

not, long before aircraft much like the onee built by the glrtghta

were used ln actual combat situatlons. The flrgt recorded uEe

of an atrcraft during a mllitary operatlon was ln a skirmlah

between ftalian and Turklsh troope ln North Afrlca ln 1911.

fhe Italtans used the aircraftr but the effect lt had on the

outcome of thle incldent ls not recorded.

fn the early nonths of lfor1d llar l, both sldee ueed aircraft
for reconnalsaance pur[roaes much the aane way that balloons

were used in earlier confllcts. Since the functlonE Performed

by the aircraft were valuable, each elde quickly developed cays
DECIISSIFEO IN FULL
Auhod$rEO |SS4C
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and neane for attacklng the aireraft of Ehe other and lt was

not long before air rarfare developed pretty much to the polnt

where the air above the battlefleld became a separate fteld of
conflict. rhere were npursult' planes which sere developed Eo

npurBue' and ehoot down the enemyrB reconnaissance aircraft.
Very rapid atrides were nade in the technology of large aircraft
and, by the end of the firet llbrld llar, both gldes lrcsseesed

large long range bombere that were capable of reachlng each

other re population centerg. German rGotha'r bombera raided

Iondon and the BrltiEh Handley-Page machlnea did llkewlee to

cities on Ehe continent of Europe. The youthful fgor Sikorsky,

who was laEer to play the leadlng role ln the development of

the helicopter, built what was then the worldts largest airplane

in 1913 for Czarist Russla. ft ras called the nllya Mourometz'l

and it set a number of uorld records, includlng a non-stop long

distance'flight from Klev to Petrograd (now Lenlngrad) and

return--a distance of 1600 miJes.

By the end of l!trorld lgar Ir all of the.signiflcant elemente

of alr power were ln place, flghters for alr-to-air combat,

bombers for the attack of targets on the ground, obaervatlon

alrcraft for reconnalsaance, and traneport alrcraft for movement.

SeveraI nations, Great Brltain, Francer itnd Gernany among othersr

believed that air warfare was so important that eeparate milltary

services were establlshed to deal with air combat. Othere,

euch ae the United StateE and JaPan, chose to keep their air
D€CIJISSFIED IN FULI
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sprvlctdB attached to the traditional Eervlcee, the Arny and the

Navy, and dld not eet up separate air aervicea until after the

end of World tlar II. During World l{ar ll, afl of these elenents

were refinedr tlrd the enplolment of airgnwer aE sea by aircraft
carriers was added. Howeverr Do really fundamental changes

were nad,e ln the doctrineE and princlples of alr warfare ag

they were established durlng the flrst world war.

IT. SATELI,ITB SURVEILT,ANCB

a

At the conclusion of the aecond world war, the so-called
icold *qr' between the United States and Sovlet Russla began.

Here also, the function of reconnaisgance was cruclal and both

eidee have developed very eophietlcated technlcal meanE for

gaining lnformatlon about what the other ie doing. fn the

early 1950te, the U-2 reconnaisBance aircraft raa created in an

extraordlnary technical tour-de-force by Kelly Johnson and hie

collaborators. For a nuuber of yeare, these renarkable alrplanea

fleo over 'deniedi terrltory wlth impunlty becauee they could

f,Iy at euch extremely high altitudee. In thoge Y€iEBr they

gathered nuch uaeful information on which SnIitical decigion

makere cane to depend. Durlng the eame periodr the technology

to put rnan-nade Eatelllteg in earth orblt wae algo being

vigorously puraued. ft happened therefore that when the era of

the U-2 was brought to a cloee in 1960 by the Russianra downing

of the airplane flown by Francls'Gary Powers, earth orbiting

eatellites that could perform similar functions rere nearly
OEq.ASSIFEDHFUII
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rea.dy io be deployed. The firet of theee was launched in the

early 1960rE, and these satellites have played an Lncreasingly

lmportant role since that tlne.

Satelllte reconnaiegance is of fundanental imlnrtance

becauee it reduces the uncertaintles that our political leadere

muet face in making important decisione related to the natlonal

eecurtty. It is really for this reaeon that both the Ruaslane

and ourselvee agreed not to attack each other's 'national technical

meana of verlficatione--whlch cas the euphemiam then enployed

for photoreconnaiseance eateUiteE--in the 1972 Arng Control

Agreement (SALT I). (It was only ln 1978 that Preeident Carter

publlcly announced the fact that t,he United States Eossessed

photoreconnaisgance satellites.) It is elgnlficant that in
eplte of thls agreement, the Russlane were already well along

ln tlre development of an antl-Eatellite system whlc-h ras deslgned

to shoot down the survelllance satellites of the Unlted States.

The Russians made this heavy inveatment because they recogntzed

that theae satellitea are much luore inportant to the United

States than the equlvalent Eygtena are to the Rresiane. It wag

a graphlc illustratlon of the problens thaE an oPen and free

soclety euch as ours has in deallng with a cloeed, tight fieted

tyranny. The Russiane have nany waya other than earth eatelllteE

of gaining information about the United StateE, but the Eame la

not true for the Unlted Statee. We rely nuch more on our satellltes

than the Ruasiane rely on theirsr and this la why the Russlans

have already developed and fielded an anti-gatellite system
OECIASgIFIED IN FULL
Ardrat0fi EO lg6aG
Cfitd. Rrcut t Drb!. IIv, yl,Hg
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ttlat ie now operatlonal. llith thls etep, the Rugslane opened

the era of warfare in spacer and they did lt for much the aame

reaaon that the Confederate Army developed the meana for

ehootlng down Unlon balloons. The United Statea satellltes
perform a very valuable function and the Russtans know this and

they therefore wiah to have the capabttity to deny us these

functions. The pattern that waa eBtabliehed ln the develotrment

of aerial warfare has therefore been followed--go far at least--
ln the case of epace warfare ae rell.

IIT. ANTI-SATELLTTE SYsTEMS

of teats. The Ruaaian antl-satelllte EyBtem depcnda on

DECI.AES}EoI{PIRf
Aarrulrllt8tOli,tooteb*.tah: JULll20[

The Russlan antl-satelllte system--whlch waa tested euceesefulll

for the firat tine trDr4-lc a relativety prlnltive devlce

technlcally but lt has neverthelesa proved to be cffectlve ln a

I
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Since weighl is alwaye at

a premitrm on spacecraftr Ehle prlce may often be very htgh

indeed. It is for thle reason that maklng gatellitee eurvivable

is a very dlfficult bualneee becauae the usual engineering

trade-off .between offensive and defenglve capablllty--such ag

between gunsr EtDGrtr BIrd apeed on a warshlp--beeoneg very nuch

nore compllcat:ed' 
osD3.3(bXt ) NRo ?'3(txo

There le every reaaon to believe that new nethodg of destroylng

orbi_tlng eatellltes wlIL be developed in t,he oomlng years that
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It lE, of course, the closing speed

problem thaE presents the largest t'echnlcal difficulty in the

development and deelgn of space based weapona. Unllke conven-

tional alrcraft which need to move with Bpeeda of only a few

hundred miles an hour to sugtain forward flight, a spacecraft

nust have a velocity of I7r000 mllee per hour in order to

eustain ltself in earth orbit. ft can easily be ceen therefore

that unless an attacklng spacecraft ls ln nearly the eame orbit
as the target (that le it co-orbitg with the target) very htgh

relatlvc velocities wlll be encountered. Theee high relatlve
velocltieB mean, ln turn, that a formldable fire control problen
'6uet be colved. It le this conslderation that hae led many

peoplg to apeculate on the lnsslbility that lagerg night eventually

be the beet weapons for the conduct of warfare ln sPace ln

whlch the primary obJectlve ls to destroy the enemyre satell{tes.
Lasers have the grett advantage that the energy used to destroy

the target travels sith the speed of, ltght--which le always

ve-ry tarfe conpared to the speed of the target ip any Practicat
situatlon. Thereforer the norual 'lead* calculation ln the

fire c_ontrol problem ie greatly eimpltfied conpared to the case

where the deatructive energy ls carried by a proJectlle that

travels wlth a epeed comparable to that of the target.

DgqrtS;EDrNPAnr
Ailrft EO rttlf
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ry. LASERS

Although the princlple on which laeerE are baEed, the stimu-

lated emission of electronagnetlc radiation, was dlscovered in
1917 by A1bert Einetelnr the first auccessful laser wae not

produced until L952 by T. E. Maiman and hls collaborators. In
addition to underetandlng the prlnciple, means had to be developed

for applying in practice what BinEtein had diEcovered ln theory.

The essential problem of the laser uas thenr dnd is atill, that it
la not very efficlent. Thie meanB that not much of the energy

ueed to produce the laser beain actually winde up ln the bean in

.such a way that lt is capable of doing damage of milltary lnterest.
operatlonal gas dynarnic Iaeers today have efficienciee of the

order of flve percent--that ls--flve percent of the energy

requlred to produce the laser bean actually goes into the bean.

Although beams traving fairty high energiee--of the order of

@veraf hundred kilowatts to perhape one q"S"*"$-have been

produced, tire lasers capable of doing thie require large and 
_

conplex lnetallations. There are aome very promiei.ng concepte--

especially in the area of chemlcal laEers and free electron

devices--which uould have nuch _hlgher efficlencles than currently

avallable gas dynamlc or chenical lagbrg. Thugr there ts good

reaaon to believe that nuch nore progress can be made by doing

the neceBsary research and development in thls fleld.
DECTASSIFIED IN FI.X.L
Arthatt)r: EO t36at
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In epite of these dtfflcultiee, very significant progreas

haE been made since L962 in the creation of lasers that have

the capacity to do damage that mtght be of 
Ei:i v I terest.

lfe have developed laeers t,hat have destroyed r nieslles

in flight in an experlmental settlng. Ife have aleo put a large

laEer on a large translrort-type alrplane--the Airborne Laser

Laboratory--whlch le lntended to denonstrate the abtllty of

lasere to destroy misallee of various typee fron alrplanee. rn
a

conducti,ng experlments wlth the AirboEne lraeer Laboratory, we

have leqrned much about the flre control problen and algo the

technology of packaglng lasers to minlmlze welght and size.

Both of theee areaa wlll be luportant when the tlne cones to place

hlgh energy lasere in space. '

Even though lt le dtfftcult to produce laeers

osD 3.3(bx | ) NRO &3 (bxi)

dolng danage of milttary lntere-st to 'nornal'
of



OSD 3.3(bX 1 P.d,no :.3 CuXr)
11

V. 8T'f,S'IVABTLITY EffDl!,mll
ftzofr

What can be done to protect orblting gatellitee and launch

vehlcles guch as the ghuttle agalnst the near-tern threatE that

have been deecribed? coneiderlng the valu" oG"onnaissa""EJ
and Eurvelllance satellitee, succeeding adnlnlstrations ln thls

- country have expreBBed conElnuing concern over the problem of

satelllte vulnerablllty. Actually dolng somethlng concreter

however, turni out to be dtstaeteful and ex;renstve because of

the very strJ.ngent weigtrt constrainte under whlch satellite
syatems are deeigned. lleaningful defenelve meaBuree almost

always compromige the c_apabtlity of the satelllte to perform its
primary misgion beyond the polnt that has been coneidered pro-

fttable. It ls probable, nevertheless, that gatellltes can be

bullt that can deal somehow with the near-term threatg. The

DlE

posslbillty of
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Nothtng hae been eald eo.far about the employnent of nuclear

exploalvcs to brlng down Eatelllteg. Nuclear explosivea detonated

ln the earthrs magnetosphere produce large nunbera of htgh energy

charged particlee (electrona and protona as rell as heavler lons)

that are trapped into relativety stable orbits around the earth

by the earth'6 magnetlc fleld. tfhese partlclee can seriously_

danage nany klndE of satellltee rhen the eatelllteg are erpoee6

to the parttcl-es above- the atnoaphcre. Since theEe energettc

partlcles qulckly apread around the cntlre globe, lt doea not

natter very nugh shere the orlglnal nuclear exploBton occurred.
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Eaving sald all thlE, we are sttll left wlth the problen of

developing ttre technlcal means for protecting eatelllte systema

and, probably nore imlrcrtantr evolvlng the mllitary doctrLnee

that govern what should be done. fn the caee of satellite vul-

nerability, lt ie very probable that the correct ansner w111 be

to actually deveLop two sets of nilitary satellite systemar oD€

designed for "peaeetime" appllcations and the other to be fielded

only after a high level of hostillties ie reached, The "peacet,lme"

DECI-ASSFIEDNPTiT-ermrnEorI0l
dA. iiiisoeo-rr,,El!ns' JULllzefi
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system'would be designed so as to maximize the capabillty to
provide warnlng, intelllgencer Brrd communicatlons until such time

as the decislon to employ nuclear weapons lE reached. Clearlyr

the value of informatlon up to that point is extrenely crltical and

therefore the capabillty to secure thle lnfornation should not

be comproniged. Once a nuclear conflict etarts, then the require-

ment for information changee drastlcally and there ia good reason

to belleve that nee reguirements for lnf,ornatlon following a

nuclear exchange could be fulfilled by a.nwartl.metr eatelllte
syetenr that la less capable buE that le also less vulnerable to

deetruction than the 'peacetime" syatem. Very probably the

right way to fulflll the obJectlves Just outllned is to keep the

satellitee of the hardened nwartlnen aystem on the ground and then

launch them ueing a launch aystem d$Etg,R6g..fi:urvlve an inltlal
nucrear exchanse. . ffi,ffi'frirf.*

The exlgtence of the MX rnissile offerg us the opportunlty to

develop a rwartime" Eatellite eyetem that could fulfill nany of

the infornation reguirenents that polltlcal and nilltary leaderC

would have durlng a nuclear confll-ct. .The MX nlsslle is a capable

apace launch vehtcle that can place about 5500 pounde of payload

in a near earth 30o inclinatlon orbit and somewhat less--perhape

4000 pounds ln a polar orbit. The technology exlsts today to

build reaeonable and hardened payloads in this welght class for

photography and varioug purPoses aesoclated with the gatherlng of

electronic intelligence. ft ls also Slosslble to develoP a manned

.space planen !n thls weight category nhtch would be used for

F- 'r'e1r'
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Burveillance if all ground receiving stations and the relay

communications systema used by them became inoperable. (Remember

that the "Mercury' spacecraft welghed only 3500 pounds and that,

with current technology lt ehould be relatively easy to bulld a

space plane capable of going into orbit and then returning in

rnuch the same manner a6 the Space Shuttle does today. ) Once

a set of payloade of thig klnd iE available, they would be placed

on top of MX nisEiles and deployed in standard ICBM eilos.
(Slnce the Titan II aysteu Ie nor being dlsmantled, it hae been

suggested that the 5{ T1tan If -silos nright be employed for this
purpose. ) The MX miasllee arb designed to renaln in standby

condltlons for long perlods of tlne and it should Pose no re.al

probleme to design the payloads so that they can be kept ln a ,/
\

ready to launch posture for long periode ae well. The employ-

ment doctrine of thie system could vary wlth the preciae

eituatl.on but one contlngericy lg cl.early a aurprise firat etrike

nuclear attaek on the Contlnental Unlted Statee. fn thig case,

the MX misalles carrying the reconnalgBance payloada would be

launched on warnlng of ttre attack--that tE--when the 'peacetiner

aensorB say the attack ls on the way. The 'wartimer satellite

surveillance syatem launched using the llX mlssiles would then

be in place to asaese the damage done by the exchange on both

Eides. Another scenario would be to declare an attack on the

"peacetimen eystems an act of war and to' taunch the "Wartlme'

Eatellitee wlth a etrlke that would retaliate against Ehe deBtructlon

of the peacet,lme syetdms. TheEe are only two examples of how

i5ffi#i*
ffi *TUf 
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tHe. "wartine' systen mtght be employed and it ts obvlous that
there are nany more.

VT. SPACB STATIONS

DCCtrlStrfDtlPIBTAaullot&(,r.6arrtHuU.tf0
Dlb: JULll20lt

Everything that hae been eaid so far dealg wlth the relatlvely
near-tern future--that ls--the next decade or 8tr. fn the longer

tern, it le almost eertaln that both the RusElans and the Unlted

States wtlI develop nanned orblting sPace statlong for varlous

pur;roseet Ultinately, theee wlIl also have to be defended and
J

Itn the two or three decadee that lt trtll take to develop theee

apace st,atlons it ts llkely that Epace based lascr rrea[rons uill
become technlcalty feaeible. It le hot posetbie to predict wlth

any degree of certainty Juet rhat theee statlons wlll be ueed forr

but |t le llkaly that "or. of the functlons wlll be of aufficlent

value and that therefore the etatlonr will have to defend then- I t:.,

gelvee -Just the ray nllltary alrcraft nust defend themselvee ( 
"'

today. IE ls nogt likely that aoDe of theae statlons wtll becone

Epace based cOnmand poets to oPerate the defenee sy8tema agalnat

ICBU and 8l8ll attacke that'mLght be butlt durlng the same perlod.

There ls every reason to belleve that the technology to fteld

such defenslve systens wlll becone avallable and that thig rnust

be conEidered in the new etrateglo equatlon. The very accurate

guldance and control technologY

san aIEo be enployed to

bring down reentry vehiclea carrled by fCBMts and S[,BU's. The

OSD 3.3(bX I ), ('l), (5)
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tichnlcal problem turns out to be slightly more difficult but

stlll manageable. In addition to thie poeaibilityr there is the

suggestion that large Epace baeed laeers could be employed to

ehoot down ICBU'e and SI,BU'a durlng their launch phaaee when

they are eaay to detect and when the relatively 'soft' booEter

vehicles can be the prirnary targets raEher than the very 'hard'
reentry vehicles. This ie clearly an even uore dlfficult
propositlon but since the lasers are llkely to becone available,

tt le not too early to thtnk about how they can be effectlvely

deployed. Thare are aome who believe that the application of

the technologles just outlined r11l have a really profound

effect on world etability because tt wlll change the doctrine of
nmutually aeeured destructlon' which le the intellectual frame-

work for the emplolment of our current nuclear strategic forces.

once it becones posslble to really defend the Launch sites 6f rCBMre

_and SLBMTa with a high degree of certalnty, then clearly new doctrin-et

-muat be evolved and new concePti of ''etaHtity' muet be though!

th_rough. Although it iE not posstble to foresee the future, lt
ia very llkely that new doqtrines will have to be developed

and there Is at leaat sone hope that Ehese will lead to a world

Iees beget by fear of nuclear war than .it is today-

hffi#,P
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Before cloelng, it might be a goad idea to say a few worde

about organizatlon. the development of the alrplane and its

appllcation to warfare eventually led to the creatlon of a

\
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sspprate mllitary servlce to deal ulth the conduct of combat

in the air and with other-'ai'i gpegations. Wtll thls pattern
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be followed in space and will it becone neceasary to establish

a Beparate mllitary Bervlce charged wlth the reeponeiblllty of

conducting warfare in space? It ls obviously too early Eo anBwer

thls question, but tt is clear that Bome organizatlonal stePg

do need to be taken to deal rlth the contlngencles that can

already be foreseen. IB October 1982, the U.S. Alr Forcel r€cog-

nlzing its executive reeponsibllity for milltary 6pace operatlons,

established the Alr Force Space Comnand. Thle organlzatlon ie

closely related to the Aeroap'ace Defense Comnand gince the

Space Comnand wlll be the operat,ional unit that deploys and

operates the sateltite systens on whlch the AeroaPace Defense

Conmand depends for lte primary informatlon regarding strateglc

warning. fhe Space COrmand ls located at the Eame headquarters

ae the Aeroepace Defenge Comand in Colorado Springs, Colorado,

and the 
_two 

commande are headed by the Eame four gtar Air Foice

general.

' In Epace operationar lt ig extremely important to make certatn

that the organlzatLon that develops the space hardware bas very

close tleg wlth the operational unit. The reagon for thls le

that unlike other milltary hardware Eystens, EPace satellitee

are alwayE fielded only ln emall nunbers and are never really

'etandardized!. Therefore, the dletinctlon between "develop-

mental' and noperational' eystems ia impossible to draw for

space eatellitee whereaE for airplaneE and other milltary hardware

a
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fi'eJ.ded in great nunbere such a line can be well defined. There

le, for exanple, also no real llne on the civllian side between

"developmental" and 'operationaltr Bystems. fn NASA, the same

organizations develop and then operate syeteme guch as planetary

exploratlon spacecraft and earth orbiting astronomlcal observa-

tories. This point saa recognized when the Space Cornmand wae

egtabllshed and the llr Force Lieutenant General connanding the Space

Divislon of the Alr Force Systems Command (the Air Porcets develop-

nental organization! wae given the addltional reetrrcneibillty of
being Vlce-Conrmander of the new Epace Command. rn thls wryr

some coordinatlon between the Air Porce'g developnent organlzatlon

(Systeme Comand) and the operational organizatlon (Space Comand)

can be maintained. Eventually, the Space Dlvision should be

absorbed lnto the Space Connrand, but there ls enough tlne to take

thte step ln such a Danner that lt-doee not cause undue disruption.

If,hat 1g neceeeary for the gucceesful conduct of war.fare ln

apace lg that the United Stateg have a nilltary coruand that hae

both the reep,onsibility and the authorlty to conduct all the

operatlons ln s[race related to natlonal eecurlty. Thle res;nnslbtltty
starte wlth the development of etrategy and doctrlner contlnuee

wlth the operation on orblt of the aatellitee and thelr launch

vehlclee as well, goea on to the proceesing and dietribution of

Ehe data obtained by the sateflitee, and ende with the develop-

ment of new concepte and systeme hardware to fulfill new nilltary
requirenents aa they arlse. Only by the developnent of the

DECtAssilFtED tilt Ft[L
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apErropriate organizaf lon now will the United Stateg be able

to contlnue to conduct thoEe oPerations in apace that are vltal

to our national securitY.

Waehlngton, D.C.
January 1983
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