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a) the definition of outer
space and (b) the utiligation of outer space and
celestial bodies, including the various implications

of space communications

18. During the general discussion of agenda item 4, the
representative of France submittea a proposal which is o
reproduced in"Annex.IIIito the‘present>feport. Aftéy this
discussion, the Legal Sub-Committee adopted the following ..
Questionnaire énd requested the Chairman to transmit_it$tq

the Scientific and Technical Sub-Committee:

QUESTIONNAIRE

The Legal Sub-Committee of the Committee on the
Peaceful Use of Oﬁtér Space, Desiring fo obtain the
technical and scientific documentation it needs to undertake
the study requested of it concerning questions relative to
the definition of outer space and its peaceful uses,

Referring to the programme of work of the Committee
on Outer Space (document A/AC.105/CRP.1(IX) Yadopted by the
Committee at its meeting of 17 April 1967, and in particular 2

- to paragraph III (V) thereof relating to the study of the

technical aspects of the legal subjects referred to in
resolution. 2222 (XXI),

Invites the Scientific and Technical Sub-Committee:
I. (a) to draw up a list of scientific criteria that could
be helpful to the Legal Sub-Committee in its study relative
to a definition of outer space.

(b) to give its views on the selection of scientific
and technical criteria that might be adopted by the Legal

Sub-Committee, and to indicatet on scientific and technical

e nd



grounds, the advantages and dlsadvantages of each of them 1n'
relation to- the pos: 1b111ty of a deflnltlon whlch WOuld be

valid for the long-term future,

‘II. (a) to consider the summary records of the 80th to:83rd - .
meetings of the Legal Sub-Committee, at which these-mattérs
were initially discussed; and to take into’ account thé - -
assumptlons, ‘suggestions and questions voiced by thé varlous'“ ,
delegations) ~1 - i - o - .\

(b) to examine the above matters during its 1967 session = 7
so as to enable the Legal Sﬁb-Committee to continue its work

at its next session.

19, A proposal submltted by the representatlve of Italy under

agenda 1tem 4 1s also reproduced 1n Annex III to the present

report.






E. Definition of Outer Space

36. The Sub-Committee in considering the request made by the
Legal Sub-Committee of the Committee on the Peaceful Uses of
Outer Space (A/AC.105/C.1/L.22) agreed as follows:

(a) That there was consensus in the Scientific and
Technical Sub-Committee that it is not possible at the
present time to identify scientific or technical criteria

which would permit a precise and lasting definition of outer

space;

(b) That the working papers prepared by the deiegations
of Canada and France, as well as the background paper
prepared by the Outer Space Affairs Group of the United
Nations Secretariat, and the relevant summary records of the
Scientific and Technical Sub-Committee's meeting would be
made available to the Legal Sub-Committee to assist its

deliberations;

(¢) That a definition of outerAspace, on vhatever basis
recommended, is likely to have important implication for the
operational aspects of space research and exploration, and
that it is therefore appropriate that the Scientific and
Technical Sub-Committee continue consideration of this
matter at future sessions; and that Member States be invited
to submit further relevant material for the study of the

Sub-Commi.ttee.






The following is a background paper prepared

by the Outer Space Affairs Group whlch contalns
extracts from referenced sources commentlng on
the problems of defining alrspace and outer space.
A larger list of references- than those actually

used in this paper is included as Annex I.

) 0SAG/Background Paper.
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HCDOUGAL, M. LASSWELL. 7, and VLASIC, T. LAW AND PUBLIZ ORDER
IN SPACH, .
NEW HAVEN: YALE UNIVERSITY PRESS, 1963, PP, 324-338

A British commentator, Aaronson in an attempt to interpret
the Chicago convention's reference to 'airspace' ... reached
these conclusions:

"airspace .so may be defined as that space enclosed by
: the prOJectlon of the vadii of the Earth passing through

" and above surface political boundarles, untll such radii

‘”reach the national frontier, d1v1d1ng_theLEarth‘s atmospheric

B envelope from the sparse interplanetary éae‘which is

| reputc“ to permeate under planetary space."

According to ‘Aaronson,: the upper. boundary of “thus-conceived
'airspace' "could extend as high up as 60,0CO miles which
is the scisntifically agreed 'outside limit' of the earth's

atmosphere,"

Proposals Based Upon Varyine Physical Characteristics of Space

Professor Ambrosini on behalf of Italy urged the United

Naiions to limit sovereignty of states to 'atmospheric space!
estimated by him to be approxzimately a hundred kilometers

frem the surface of the earth,

Professor Cheng — "As regards the upper limit of airspace it
hardly needs to be recalled that the atmospher of the earth
does not end sbruptly but becomes thlnner w1th every increase
in height until its particles no 1onger fall back regularly
towards the earth and it gradually disappears }nto the

space beyond. A frontier belt exists known as the exosphere

=12—

ﬂthh warie3s in vi-'+h end in height according to the season
ard the ‘Tegion in she world, but its base is estimated to

be generally ai avbout 300-500 miles above the surface of

" “the earth. If tho principle of airspace sovereignty is

" “taken" literally, and states.do not otherwise agree on a

different delimitation it may perhaps be said that this base
of the exosphere canstitutes the upper 11m1t of national

alrspace."

; . East. German Professor Reentanz - In an 1nvest:|.gat10n of the

natural propertles of the atmosphere' (he) examlnes the
tgaseous consistency' of the atmosphere, counts 1us‘

'mole"uJar density at varioqus altltudeﬂ and arrives at the

"conclusion that the height of 100 kllometers (62 miles)

represents not.only the 'upper llmlt of the stratosphere!
but 2lso a happy compromise between the natural, technological

and eecurzty ‘factor that must be cons1dered.

Dr. Jaetrow (NASA) invoking the same crlterlon, would place

‘a phyS1cally sound - definition for the _1m1ts of alr space!

.. .at approx1mate1y 100 miles (162 kllometers) where !the

density of the atmosphere is .sufficiently low uO permis

“the completlen,gfhpne circuit by an orbiting vehlcle without

destruction by atmeepheric frietiono

Dr. ﬁex“— 50 kilometers (31 mlles) looks like a reasonable
' 'figure'for the height .of sovereign alr space. There is

 still &'difference between. the hlghly attenuated atmosphere

at, say, 60 miles and- -open. space a mllllon miles awaye

Pendlng mbre specific 1nformatlon, the legal ‘border may be

‘set at 250 kmy (155 mllee),& o

_15‘_‘.. -




Proposals Based Upon the Varying Natures of Flight

Instrumentalities

Major Roberts - USAF - acceﬁts'the Van Karman line of 53

miles as reasonable not because of the seientific infallibility

but rather because all aerial and balloon incidents have taken
place below the height of 53 miles.

Agreement has been reached within the Federation Astronautique
Internationale to the effect that for the purposes of keeping
record the flight exceeding 62 miles altitude will be considered‘
'space flight'. -

Professor Quincy Wright - 'Airspace under sovereignty of -the

subjacent state goes up'as far as an aircraft or balloon can

 go because, no matter how high jettison of a bomb or anything

else jeopardizes that state, there appears to be a band of
more than 100 miles separating the space where there is
sufficient air to support airblanes and balloons (certainly
not over 50 miles up) from outer space where there is not
enough air to impede the progress of satellites) and

eventually to burn them up through the heat of friction.

M. Rivoire — recommended the acceptance of fhe boundéry at an
alti’éude‘ of 300 kilometers. 'This is thealtitude beyond .
which the satellites would be positioned in order to keep their
heat and braking power within reasonable limits. All spacecraft
which are above'anvéltitude of 300 kilometers would then come

under space law‘indluding those which fail to attain satellite
speed and fall back to earth.' To implement this' scheme,

Rivoire proposed a new definition of aircraft which provides

inter alia that any machine capable of keeping itself aleft

in air space ... will automatically cease to be considered as

i
l
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an aircraft when it rises above the 300 kilometer limit oxr

when it begins to move on a continuous orbit'.

Pronosals Based upon the Earth's Grav1tat10nal Lffeots
Krocell — found the ideal 'celestlal frontler' at- come 50
earth radii (approx1mately 4 X 4,000 mlles) from the surface

of the earth where the terrestrial forces of»gravity are

no longer in effect.
Dr, Verplastse — 'crucial problem' is the Newtonian law

of universal gravity.

Claims Relating to Accommodation Upon the Basis of

Distinguishing Between Different Types of Activities in

Context ‘ A

Fortunately, a different approach is gaining ground, namely
that.withvreepect to space, the problem of accommodating
inclusive and exclusive competences is not one of drawing

an arbitrary llne of demarcation good for all purposes but
rather of ach1ev1ng a mode of balanc1ng inclusive and .
exclu31ve 1nterests in particular instances in a way

which conforms to overriding community pollcles., Among more
relevant factors will be the nature, duratlon, magnitude,
and intensity of the threat from space- “the location of the -
activity; the kinds of interests of the subJacent states -
which are menaced; the characteristics of interests that
have been asserted in the name of inclusive and use; -
alternative modes for protecting both sets of interests,
etc. «eo should, however, the tendency favoring establishment
of general boundaries prevail, and the determination of some

arbitrary line because inevitable, we would recommend that

—15—



- the line separatlng the reglon of a comprehen31ve, exclu31ve
competence be drawn as low as states can be persuaded to

agree.

VAZQUES, M. SEARA. .COSMIC INTERNATIONAL LAW, WAINE STATE
UNIVERSITY PRESS DETROIT, 1965.

The real problem is that of determining the limitsfef the
atmosphere which . seems impossible. If :they depend on, the
phy51cal characteristics of atmosphere, it would be necessary,

first of all, to come to an agreement on one point - the

‘characteristics upon which those limits should be:determined, .. ..

1. The composition Of the gas that the atmosphere. . -
contains; ‘
2. Its density;”

3. Its temperature- o SR

®

4. How far clas31c a1rsh1ps can obtain support ‘from air. .. 7

frlctlon.
No two ‘agree on the acceptance of a definite criterion and,

even if one should be accepted it would still be’ impossible -

to determine the 1imits of the atmosphere ih accordance with =~ %’

its phy31cel propertles because these properties are not -

uniform at a certain altitude. All attempts made so far have

been more or less ingenious but failed to fix an exact limit..'

e - e

1. The'height of a building'or-mdnumenﬁ S fur

2. The helght to Wthh ‘the state is able to exercise Wi

control
3. The helght Wlthln ‘which classic aircraft can find® .-
support. - The support which classic airships get:- -

from air frlctlon comes from their ve1001ty,

®

/

Americans have proved this point by launching

a rocket ship, the X-15, capable of.flying to a
height heretofore considered supra-atmospheric.
The limit of the atmosphere would be this criferibn
still be variable, since it would depend on the
speed of the aircraft. Of course, there is a point
at which aerodynamic support does not:.exist for |
classic aircraft. But the question would then be
"o determine the exact characteristics of classic
aircraft. o ’ '

John C. Hogan — Divides the etmoephere into five:perts,vl
classed according to temperature and extends the troposphere
(the lowest region of the atmosphere where conventlonal
aircraft operate) to a height of 10 kllometers at which
point he thinks free space begins.

Loftus Becker — believes that airspace extends up to
10,000 miles.

Pittman Potter - sets the limit at 30 miles.
CHENG, BIN: INTERWATIONAL LAW AND HIGH ALTITUDE FLIGHTS: « |
BALLOONS, ROCKET AND MAN-MADE SATELLITES. I.C.L:Q., JULY 1957

Physically speaking, flight space, which means space in .
which flight is possible denotes, a) airspace -and, b).euter.
spaces <~Airspace is space where air is normally to be found

and is therefdre indentical with atmospheric spacee

Outer space means space between the innumerable planets and .

starts beyond their respective atmospheres.. . .The linezpf

demarcation. between terrestrial atmosphere and outer space




is still controversial but views have been put forward that
it lies roughly somewhere between 500 and 1000 kilometers,
i.e. between 310 and 620 miles.

JESSUP, PHILIP AND TAUHENFELD, HOWARD, ‘CONTROLS FOR OUTER
SPACE. NEW YORK: COLUMBIA UNIVERSITY PRESS, 1959.

One approach calls for fhe definition of eirsnace‘in terms of
the 'atmosphere' which 1s in turn defined in terms of gaseous
content or of aerodynamlc lift. The former would extend it
perhaps to 18,000 miles or so, the llmlt of the exosphere,'
though some scientists calculate the ’atmosphere' at no more
than 500 mlles and some commentators expreasly equate the _
exosphere with outer space; The 1atter is the:limit to whlonﬂ 
it is p0331b1e to fly 1nstrumenta11t1es deriving their support
from movement of air (or gas) molecules for example balloons
and traditional alrcraft. ‘Such a limit mlght extend no more -
than 25 miles above tne earth. Other suggestions call for K
the defining of 'alrspace' in terms of one or more phy31cal-
factors including velocity, grav1tat10n, altitude, centrifugal -
force and the like. ’ . .
Another train of thought leads to a zonal approach with
national epverelgnty extending to some stated height, beyond
that a zone free to all‘stateslfor non-military_uses, and

then free outer space where 'operations are not olosely}eerth—*
associated but md:e related to interplanetary transit‘.

There is in addition'a school of thought which suggests —-.
that the applicable legal regime should be based on the .

activity undertaken - the use made of the upward reaohes -



types: of space craft, probable functions and pote ntial

dangers rather than on the area in'which the act occurred.

DRAFT CODE OF RULES ON THE EXPLORATION AND USES OF CUTTER
SPACE DAVID DAVIES MEMORIAL INSTITUTE OF INTERNATIONAL STUDIES,
1962

‘rsﬁéée means the volume of spaie“ﬁetWeén'the surface of the
earth at sea level and an altitude of 80 OOO meters above it;
Outer Space means anythlng above 1t-

Alrcraft means any craft which depend as means ‘of flight upon’
the consumptlon of air, or upon aerodynamlc 1ift or both ‘
Spacecraft means any craft capable of orbital movement or :
maneuvre 1n outer space and’ 1nc1ude any craft whlch is belng'

operated as a space station; S

Comments .

g

i) Like- all proposed solutlons of the 1ntlal problem these

' deflnltlons use in varying comblnatlons both phys1cal and

functional criteria, namely,_the‘phys1cal character;stlcs_ef
airspace. and outer space, andbfhe ﬁses to ﬁhich they are, or
are not, to be put. It is indeed doubtful Whether any
determination of boundaries in exclu31vely phys1cal terms is
p0351b1e._: _ .

ii) What seems reasonable is that any reglme for outer :.v
space should cover the movement of spacecraft, orbiting the
earth, even.though 1ts perlgee may be within the atmosphere.
of the earth. Thus a satelllte, having its perlgee at an
altitude where the atmospbere is dense enoush to impose a

'braking! effect on 1ts fllght, or a satelllte, des1gned to

—19—



make a controlled return to the earth's surface should both
be deemed to be spacecraft while in orbit. At the present
time the lower effective limit of perigee is in the region of
the altitude of 100 miles, since below that the llfe of the
satellite is too short to be useful and it is poss1b1e that
an altitude of about 70 miles would be the limit for effec-

tive orbiting, since below that friction would become too

great. The notion of effectiveness here is to be understood R

in terms-:of the scientific uses of spacecraft.

iii) eee As far as the performance of ex1st1ng conventlonal
aircraft is a guide to the definition of -airspace,..the remJet
vhich makes more efficient use of such air.as is available,
can 'breathe' at greater heights but 25 ailes’are probably -
the outside limit of effective aerodynamlc lift. . |

iv) There are, however, three considerations whlch favour

a definition of alrspace yielding a more extended sovereignty

than 25 miles; the face that airspace beglns to lose its

character of a contlnous mediuvm only vhen a helght of 50—55

miles is reached- ‘the likely range of effectlve control of .

objects from the ground~ and the logic of treatlng the

frontier between airspace or outer Space as belng at or near

orbiting altitude.

The first consideration suggests that craft may yet be de31gned

to ‘operate at altitude nearer this 11m1t than now seems poss1ble._

The X-15 is a rocket-dr1ven w1nged machlne Whlch flles as an
aircraft whlle aerodynamlc lift is avallable but Wthh can
be operated as if it were a spacecraft, under a dlfferent
system of controls when aerodynamlc 11ft fails. The X-15
has already attained an altltude of 47 mlles and its B
descendants will certalnly go higher. It is belleved“that
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such hybrid craft should be subject to the regime‘of”that Lo
portion of space in which it is at any time operating, and-
that its existence does not care for 'any modification of

the area of sovereignty. '

While 70 miles are indicated as the present 11m1t of effective.
orbiting, and there is a case of raising the altitude of _
sovereignty accordingly to perhaps.75 miles orhiting»u o

effective for some purpose may yet be achieved at lower

. limitse.

v) ..o for the avoidance of excessive claims: and by the other
foregoing considerations, the relatively low altitude of

" about 50 miles is suggested here as the limit of sovereignty .

and the beginning of outer space.

LIPSON, LEON AND KATZEMBACH, NICHCLAS DE B.
REPORT TO THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ON THE LAW OF OUTER SPACE AMERICAN BAR FOUNDATION, CHICAGO

1961 : e : A

The most frequent approach has ‘been to relate the proposals
in some way to the exlstlng conventlons. It car be and has

been argued . that under these conventlons and laws the use of

the terms "alr", "alr space", "atmosphere" or "atmospherlc
space" or the egpressed pu;pose of regulatlng "alrcraft" :

affords a criterion for measuring soverelggtx. )
One proposal sgggests that claims to sovereignty acknowledged

in existing conventions go only to the height to which
"aircraft" as defined in the annex to the Chicago Convention
can ascend in the atmosphere while "deriving support from

reactions in the air".



Difficulties: 1)¥ it does not provide a fixed location for the
boundary on §recise terms. 2) it is. thwarted byethe‘likely
activity of "aircraft" such as X-15 which use aerodynamic
1lift at lower altitudes but can with the aid of other devices
be flown out of the 1lift area.

"Von Kaiman Line" accepts the baeic concepf of the eerOdynamic
lift but argues that such lift need not be the only "eﬁpport"
and thatibreeent law could be interpreted as eitending
sovereignty up to a point where any aerodynamic.lift is °
available. It would also vary with atmospheric conditions’
and with design changes and other factors affecting the
flight of objects. | | -

Third approach - seeks to use a scientifie definition of the
earth's atmosphere to determine the reach of sovereignty.
There is no agreed definition of one word' atmosphere.

~ Several of the possible definitions would put the unit too

high and,K too uncertain,

Different approach - set the boundary at that altitude at
which unpowered flight is possible. This proposals would

bestow express legality on previously launched satellites ..

it has the dlfflculty that we are not certaln that at a
reasonably exact dlstanCe for all parts of the earth's
surface: all relevant ve1001t1es and altltudes and all

possible orblts can be calculated. ]

Kélseh'grbgdsal{ -claim to sovereignty goes._as far out as_the
subjacent state could exercise effective control. - There :

would be several boundaries. .
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Another proposal argues that a state sovereignty‘extends as far

as its interests extends. It is difficult to define a state's
interest and its interest in some activities would extend to .
a very high-altitude and to others much less. .

It is clear that the differences of fixing a statlonary
boundary by reference to supposed geophy51cal or astronomlcal
constants are at least formidale, perhaps 1nsuperable eee
whether the physical characteristics of the air, the phys1cal
characteristics:of flight craft or other relevant Iactors

can be reasonably expressed with reference to a fxxed altltude
is a subject of dispute ... If to avoid these dlfflcultles,
an arbitraty limit were to be chpeentblt might berdlfflcultﬁ:
to get agreement on a heightAthet_wasvnotdpelatedfeifher |

to the purposes of space activities or the langueéelqg exist- ..

ing conventions,

Area of Agreement. First it seems clear that the Sovereignty
over air space acknowledged by the various air conventions
and customary law extends at least as"far as is required

by and for the purposes that those’conventions envisage; that
is, to the altitude used for normal aircraft flight. Since

the conventions speak of "air space" rather than the -
objectives of commercial aviation, one cannot delimit a
boundary by referrlng to any existing usage or altitudes

achieved at any given time; in any ‘event, we should have no

difflcultv in concluding that "the" boundary if it .existed

would be somewhere above the altitude now in common use for

aviation purposes. The recent U;2$f1ights at altitudes or
some 12 miles or more, were not formally defended as being
" beyond traditional "air space" and whether balloons at- -
altitudes of over 100,000 feet have been protested..
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On the other hand, the fallure of any state to protest ‘ag.an.’
invasion of its sovereignty any space act1v1t1es ‘to date

strongly supports contentlons that "the" boundg;x of "

sovereignty if one were to be flxedl should Jot be placed at
higher than roughly, the probable perlgee of durable
sateilite orbits. . ‘ |

We might provisionally conclude w1th W1de support from
scholars and from governmental actlons, ‘that "the" boundagz

lay somewhere between there two EOSSlblll'tleS, hn.gher than - - . . .
traditional flight (12 mlles : : '

and lower than the porigee

a twelve mile floor and a, hundred mlles celllng might seem to -
leave room enough for the pla01gg of an arbltrarv ‘line oxr

even a zone; yet there are grounds to belleve ‘that the gap - il
is unstable and nay become meaningless. '

It seems proable that our prov151onally assumed -minimum -

altitude and max1mum altltude may be in ‘the process.of .
converglng and also p0531ble ‘that they may even:cross each
other; that 1s some typlcai air activities may'at some future.
time be conducted at altltudes hlgher than some: typical space

activities.

HALEY, ANDREW: ~SPACE LAW AND GOVERNMENT, CENTURY CRAFTS:
NEW YORK, 1963 ' L

A Survey of Major Writer's Views T e

Dr., Alex Meyer: the solutlon is the questlon lies in

considering space as a 'free area" 11ke ‘the open sea; from

mere practical con31deratlon it Would be 1mp0331ble to fix~
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an arca in outer space which would correspond with the area

of a subjacent state.

C.P. Zadorozkny set the limit to natlonal soverelgnty'below

the zone in whiéh satellites orbit.

L

Dr. Ming-Min Ping: until 1nterp1anetary travel.beomes a
reality, the sovereignty of natlons over the space above
them should be con31de;ed'to extend to the 1imit of all: ‘flight.

Jenks: national sofereignty cannot be applied beyond the
earth's atmosphere because the realities of interstellar .. ..
space make such a.concept a "meanlngless abstraction", |
Jenks proposes that outer space be a res extra commercium:.

which will be 1ncapable of approprlatlon by any States

Mr. Oscar Schacteg: "airspaée" intendédxtoqrefer;to'such
areas in the atmosphere as will support flight by aireraft
(including balloons). Whatever the preclse boundary may be,

it is clear that when we go beyond 1t we are legaily in g no:

man's worlde

John Johnson — NASA’LLuith the ciréling: of many satellites
over all nationsi%ithout permission or:protest, the only
conclusion that ﬁa&jbe reasonably dravn sss-is that the
nations have no}. regarded terrltorlal soverelgnty as- extendlng
as high as the point at whlch the orbltlng of these satelllte

has occurrede.

Dr. Welf'ﬁéihrich;’ﬁfincé of ‘Hanover,.s. all those.facts

which make the close affinity ‘of ‘the "air space-with the

earth appear to accord Wlth the laws of: nature, ds no way.
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applyxto the vacuum beyond the étmosphere, for only the

air-filled regions are so automatically connected with life on

the surface of the earth that may be considered part of it

ees I am now more 1nc11ned to the more practlcal suggestlon S

of Mr. von Karman and Mr. Haley who point out that it is
possible to measure ‘seientifically the altitude at whlch
aerial devices are no longer able:to support themselves by
their own lifting power but by the-centrifugal force of the
earth. This'seems to be a reasonable height at which to

le the boundary of soverelgnty from earth.

Dr. Bugen Pepin: it should be taken for granted that over and
around the. surface-of the earth (land or sea,areas) there is
what the scientists call "atmosphere" over certain parfs of
which natlonal soverelgnty is extended and above atmosphere

there 1s space. K o B E

A

Captain George Shrader ~ von Karman line - establishes two.. . -

basic needs: first, a definition -of airspace which has as
a point of departure a feasible area susceptible to both |
concurrent and physical determination, and secondly, an area
which subJacent states can exercise their soverelgn rights. .

within llmlts presently accepted by'lnternatlonal lawe

William Strause: The top of the atmosphere has been estlmated

at anywhere from 10:to 560 miles .above tne earth's surface,
depending upon the particular viewpoint and research .
interests of the scientist discussing. We may have to forego
- any 1ega1 dlstlnctlon ‘between alrspace and-outer space and.
instead determlne natlonal Jurwsdlctlon in terms of vehicles

i.e. those dependlng upon suppOrt by aerodynamic lift and

e



those propelled by rocket power and centrifugal forees

Scientific Conéideration of the von Karman Line

Jean Rivoire: +the best solution would be one which met

four necessary demands. First, the solution should not -
present an obstacle to progress; Furthermore it should be
in accordance with both fuﬁdamental principles of law and
the latest scientific data; it should be clear, simple and
elastic; lastly, it then should be harmony between it and
agreements and conventions.

Examining these criteria closely and applying them to- .
the von Karman line one can readily see that every element
is-satisfied.

" To establish sound bases for the demarcation of
atmospheric and space' jurisdiction it is necessary to. .
consider that the conditions for accomplishing
aerial flight, that is,. to.circle at constant altitude, may:.
be expressed by the equation weight = aerodynamic 1lift +
centrifugal force. The aerodynamic lift decreases with
altitude because of the decreasing density of the air and
in order to mainﬁain‘continuouS'flight after the.air 1ift
has been reduced to zero,'Centrifugal force must take over.

Consider the flight of Captain Kencheloe in which he
took the X~-2 rocket ship to 126,000 feet of altitude. At
this height aerodynamic 1lift carries 9870 of the weight and
only 270 is sustained by centrifugal or Kepler force. ... .
Thus it can'be seen that the! flight of the X-2 was strictly
an aeronautical adventure'andldid not partate of spacé
flight. Later flights of the X-15 have, however, by ’

official announcement penetrated the Kepler regime at the
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von Karman line,

The limits of aeronautical flight are clearly drawn on
the Masson and Gazley (Rand Corporation) diagram, where
airborne flight is shown .to be a functdon of altitude and
velocity. The velocity is llmlted by a altitude so that
the maximum speed at sea level would be about 5, 000 feet per
second. Beyond this point.the friction of the_atmosphere #

produces skin temperature of more than 50000F, Similarly,

altitude is limited by velocity. At a speed of 5000 feet = -

per second the maximum altitude attainable by a pilot-driven
aircraft is approximately 150,000 feet. Tnis\velocifyffs
not sufficient to gain greater altitude. f&u,d'% G

Therefore there are 2 borderlines for continuous flight
with aerodynamic lift, - the heat barrier, which determines
the maximum velocity and the-altitude barrier whlch 1s a '
ration between 1ift and Kepler force. Between these ‘two
barriers there is a ‘corridor of continuous fllght whlch
terminates when at an approximative speed of 25 000 feet per
second and an altitude of about 275,000 feet the Kepler Force
takes over and aerodynamic 1lift is gone. Thls 1s a crltlcal
jurisdictional line marking the theoretlcal 11m1t of air
flight, here termed as the: Karman line. -

The von Karman line may eventually. remaln as presented
or as a result of such developments as. 1mproved technlque of -
cooling and more heat resistant materials, it may be

significantly changed.- But these changes will only be in the

exact location of-the von Karman line. for the existence of

the line is certain and wherever iﬁ,is“finaliy dramn’mill”be‘

the place where airspace terminates..

Professor Stephen Gorove of the New York Law School .se in

a paper delivered in 1958 claims in accord with the von

Karman thesis that airspace‘terminafes at the jurisdictional

] boundary line which on the basis ‘of our present sclentlflc

knowledge may be prov1s1onally set at a height of approx1mate1y
275,000 feete. )

Even if not embodled‘mn any formal international agreements -
on alrspace soverelgnty, 1t 1s perfectly possible that the o
von Karman line may become a recognlzed principle of
international law by v1rtue of usage in statutes, regulatlons

and purely informal agreements. For example, in a recent

. interim change in Air Force Manual 2513, the US Air Force

has established as the official demarcation of the requlred
height to qualify as an astronaut a line fifty miles above
the surface of the earth (264,000 feet). - In the proposed
rules which were to be submitted to the Fédératlon .
Aéronautique Internatlonale for adoption, - space fllght Was
defined as flight to or above 62 miles altltude.

Mra Philipp Quigg*}*"The’clarity of the proposed bounda#y
(von Karman llne) has been muddled by. the announcement ‘that

-the Air Force plans to fly an experlmental alrcraft to more

than twice ‘the altltude at which aerodynamlc llft is gone.
The X-15 will soar well above the. perigee of the Explorer
111 (110 mlles) It will accomplish. thls by galnlng maximum
speed on the stralght—away and. countlng on 1ts welght and
speed to carry it up the grade. So the X-lS 1s expected to

achieve a speed of 'some 5000 miles per. hour in level fllght :

_ with most of its weight Supported by aerodynamlc llft then

turning upward, and w1th a final booster from 1ts rocket
4 o S o
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motor, it will coast into the realm of satellites, gliding

back to earth immediately, its energy exhausted.

"The significance of this vehicle is that it blurs the
distinction between aircraft and spacecraft. The first human
to be placed in orbit is likely to be borne in a winged craft;
not a pure rocket, and before space stations are available to
be used as transfer points from aircraft to spacecraft, the
descendants of the X-15 may be so highly perfected that flight.
will be an unbroken spectrum from atmosphere to space. Where
this does not invalidate the distinction between zones of
aeronautical and astronautical flight, it becomes somevhat
more doubtful.that the boundary proposed by Haley will be
accepted as the limit of national sovereignty."

Quigg's prediction concerning the first human to be
placed in orbit has already been proved inaccurate unless one
accepts a somewhat tortured definition of "winged craft not a
pure rockét". TFor the rest, certain of -his observations are.
plausible at first glance they are really no more pertinent
with regard to the legal usefulness of the von Karman line
than the fact that all the rockets and satellites which rise
above that line must first pass through the éirspace below
it. The question of manoeuvring in airspace has never had
the slightest reference to airspace jurisdictibn; and the
X-15 itself is a rocket vehicle not an aircraft, no matter
how it is considered. SRR

Kr, Quigg's analysis'féflecfs substantial confusion
as to the true nature of alrcraft and ‘space vehicles. An
alrcraft, properly con31dered, is a vehicle ‘which must
subsist on air. because 1t "breathes" or at least requires the

support of air . and whlch is not designed or‘intended for -

y
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flight into outer space. Space vehicles, by contrast, may

well use the air as a frictional guidance aid on entry

or departure; and they might well use air-breathing
assistant take—off devices. But these circumstances will
not change their essential nature as rocket powered space
vehicles, nor do sueh:factors in any way affect the validity
of the von Karman line. ;

The mere fact that it (the X-15) has the configuration,
surfaces and controls which enable it to make temporary use
of air for guidance does not convert it into an aircraft in
the normal sense of that term. Once this vehicle leaves the
earth's air,. it must depend upon the trajectory already
established or upon some other method of guidance.

Under the assumptiohs of . the Qﬁigg approach any
vehicles Would not be considered space vehicles if they
used.air guidance surfaces'dﬁfing the;brief seconds of their
departure from or return to the earth Thus by a leogical.
extension of the Qulgg thes1s, ‘the use of a parachute oxr: -
any form of air drag brakes would mysteriously transform -
an earth—orbiting satellite into an aircraft’ and thereby
subject it to the alrspace Jurlsdlctlon of the nations of.
the,earth,: Along w1th the X—15, the ‘Dyna-soar would also .
become an aircraft because this vehlcle, which is a boost--
glide orbital spacecraft, depends on air guide both at
departure and upon return and is to be fitted with large
stabilizer fins on the booster.

It is, in short, both surprising and somewhat discouraging
that_so~inadequatelj thought-out & criticism as the "Quigg
. Pallacy" should have obtained a siznificant place in the

literature,
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Some_alternative approaches

Dr. Bugen Sanéer‘ places 1imi£e'of aeronautics propel at
about 60° kllometres (37.3 mlles) Though the aerodynamic
11ft1ng power 1s gradually replaced by centrlfugal force
from the traaectory curvature beyond a veloc1ty of 10,000
" kilometres (6 214 mlles) per hour, the intersection of the
curves of limit of aerodynamic llftln power and heat barrier
< is nevertheless phy81ca11y real. As the utmost limit of the
ramjet, it is also the definite limit of aeronautics.
Ballastic ‘rockets and rocket—povered spacecraft, on the
: other hand, are not llmlted by thls barrler of aerodynamic
lifting support so that their poss1b1e fllght altltudes .
increawe to several thousand kllometres and thelr fllght
velocities approach orbltal'veloclty, where the aerodynamlc
listing power is completely replaced by the 1nert1al forces
of the circular orblt about the earth. Thus, the balllstlc
missiles whlch placed the satellltes into orblt entered the
domain of pure astronautics upon reachlng orbltal ‘velocity.

It can therefore be seen that only a very small corrldor .

connects aeronautlcs ‘with astronautlcs, i.e. the altltudes and

velocities between ‘the final llmlts of aerodynamlc -1ift and
orbital’ veloc1ty. o o »

"+ Beyond this corrldor there open the 1mmonse v1stas of
1nterplanetary, 1nterste11ar and 1nterga1act1c flight whlch
surpr1s1ng1y enough are also limited in much the same way as
the aeronautlc flight reglme 1s llmlted. B

In sc1ent1flc ﬁerms, there are then three dlstlnct

regimes of fllght each pos31ble Wlthln certaln ascertalnable

but by no means ascertalned limits: (l) the aeronautlc reglme'
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..(2)Afhe corridor of atmospheric escape; (3) the astronautic

regime.
The aeronautic regime is well regulated by lawes The

third, the astronautic regime has been described as a

.lega;-“nopmanFs world" over which the nations of the earth

“have no jurisdiction. This leaves the question of the

escape corridor which extends from 37.3 — 3,728 milese
S@nger, himself, is of the‘opinion that national

Jurlsdlctlon should end at the upper limit of flying

) altltude for aerodynamlc_vehlcles i.es just this side cf'the

"egcape regime".

Eurico Fonseca: in a paper delivered in 1959 de—emphasizee

the 11neal boundary and would make the veloc1ty of a given

. vehlcle the de01s1ve factor 1n determlnlng it to be either

'aeronautlcal or astronautlcal. "A1l manned spaceships oxr

even unmanned space ‘vehicles whose speed is superior to
the escape velocity for a given planet are to be considered

free and therefore subject only to the general. or special

laws of the launching country and thus subject to the

international agreements.signed by it".

G Vernon Leogold and A L. Scapur1 - Speclal Committee on :
Space Law, State Bar of Michigan — hold that the key

ﬁ :dlstlnctlon should be one between sub—orbltal flight and
orbltal or superorbltal fllght. C e

"It would be preferable to ccns1der vehicles exemp?t .
from the terrltorlal soverelgnty of underlylng states,
regardless of their altitude during that interval of time
during which their angular momenta and eccentricity exceed
the minimum required by them for unpowered orbiting. |



Conversely, whenever they reduce their momentum or eccentricity
below this minimum, they become once more subject to the

regulatory jurisdiction of overflown States.

Drs. Berger and Recupito have estimated that even at thié
primitive stage of the art, tracking of a given craft, over
five seconds of its flight path followed by one hundred seconds
of computing time would suffice for a ruling as to whether the
craft was moving suborbitally and therefore subject to the
sovereign jurisdiction of surface of states or whether the
momentum and eccentricity of its flight satisfied the minimum
for exemption therefrom.

Dr. E&nger statéd as one4specific'weakness of the
Leopold-Scafuri system that “with'the appearance of
continuous rocket propuls1on englnes" it would be necessary to
add a third category of control to c¢over "vehicles usable as
aircraft and as spacecraft alike and which do not follow

present traj ectories.”

A final demarcation line is one featured in news report

concerning the 3-orbit‘flight of Scott Carpenter. During the
flight Carpenter took 60 photographs of the earth's horizon.
In each. instance half the picture frame was covered with a .
blue filter and half with a red fllter. "The outer edge of
the atmospheré was cléarly visible and distinct appearing as a
sharp blue band. The outer atmosphére'réflects or "scatters"
most of the blue portion of the sun's light - the scattering
ends abruptly at an altitude of 30 miles providing a much

sharper horizon line".
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NICHOLAS DE KATZENBACH (IN SPACE: ITS IMPACT ON MAN AND
SOCIETY, P.75, EDITED BY LEVY LILIAN)

The boundary question is complicated by the notion that there
may be an intermediate zone above the Airspace but below

the level at which satellites can successfully continue to
orbit, a sort of buffer region where neither conventional
aircraft nor satellites can operate for long. The problem

is further complicated because the ultimate upper limits of
practical aircraft operations are not known and égreed

upon.

EVANS, F.T. AND HOWARD, H.D. (OUTLOOK‘ON SPACE, 1965, ppe
122-123).

ve. The idea appears to be emerging that the altitude at
whicﬁ air space ends should be only a liftle higher, if at
all, than the highest altitude reached by alrplanes at '
present' the Working Group of the David Davies lemorial
Instltute of International Studies has suggested as llttlé
as flfty mlles, but other suggestions range from: several

hundred mlles to as much as a thousand.

FENWICK, CHARLES C. ("HOW HIGH IS THE SKY" IN A.J.I.L., VOL.
52, NO. I, JANUARY 1958, pp. 96-99)

Professor J.C; Copper's Proposals:.‘
1. fhat sovereignty extend to the height at which aircraft

as now defined might operate and that this area be described
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as Territorial Space. o | - dynamic lift comparcd to aerodynamic 1lif} and

2. That above the "territorial space" there might be a : ] c) At 50 miles altitude the den31ty is such a- small
Contiguous Space, extending upward to 300 miles, also subject - . fractlon of ono porcent of the atmOSphere ‘that it
to the soverelgntj of the subjacent state but through which s g should be acceptable to consider that all useful
there mlght be a r1ght of transit for. non-military fllght 'éi - : - qualities of the atmosphere -are below thls'level".
1nstrumentallt1es when ascendlng or descending. ) . The calculation of the height a%Awhich ae:o&yﬁamic;lift’

n ll . . .
3. That all Outer Space above the "contiguous space would : ceases and Kepler Force takes over by the late Dre von

be free for the passage of instrumentalities W1thout Karman éives-furthér support to the 50 miles limit of

e ction S - | | i ‘ i
restriction. o . . national sovereigntye.

Vr. P.K. Roy's view: ... That it is not possible to include

in the term "Aircraft" rockets and satellites which do not I

require support from the air.

COOPER, JOHN C., ("THE UPPER AIRSPACE BOUNDARY QUESTIOH"
PROCEEDINGS SIXTH COLLOQUIUM, PARIS 1963) ’

The suggestion that 80 kilometfés_(SO miles) be accepted

as the upper limit has been also cdnsidered‘elsewherefliﬂ”' 'A., ,
Major Robert M. White, U.S.A.F., had flown the X-15 at” S
altitude of at least 59 miles above the earth's surface. ' .' | :

Under date of 26 July 1962 he wrote. 5 .

"To conclude I feel it would be practlcal to consider 50 miles :  1
as a boundary even though it may be arbltrary 1n somey
respects. I feel this because:
a) It is well above the altitude where.wewcanff?.uf:? *'“”‘”f“;;fd
generate aerodynamlc llft to control a vehiclee. | -
b) Even at speeds approachlng satell:.te velocities - SR >:. R

much of a vehicle's capabllltles are received from

i ——
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COMMITTEE ON THE PEACEFUL USES OF OUTER SPACE -
Scientific and Technical Sub-Committee
Fifth session

WORKING PAPER ON THE DEFINITION OF OUTER SPACE
SUBMITTED BY THE GOVERNMENT OF FRANCE .

The problem of the definition of outer space is an old
one. The United Nations studied it thoroughly in 1959, when
the Committee on the Peaceful Uses of Outer Space was
established.

It did not prove possible at fhatvtime to. agree on a
precise definition. It was recognized that the: problem
was a very difficult one, and-even insoluble, in the existing
state of knowledge (thg first artificial satellite had been
launched less than two years before), and its solution did
not then séém eéégntia1,1nor even a matter of highfpriority.

. Seven years have passed since then, and space. activities
have increased in importance and number. Many countries are
busy in this field. Hundreds of sound_ing‘roclge_ts_,_rspace»
probeé and manned or unmgnned sateliites have been launched.
Knowledge haé grown considérably. In addition, :a new element
has recently been introduced:--by common égréement the
maJorlty of States, by.signing the Treaty on Pr1n01ples
Governing the Activities of States in the. Exploratlon and
Use of Outer Space, including the Moon and Other Celestial
Bodles (or "Space Treaty"), have establlshed a number of
new rules in 1nternat10nal 1aw, which they have undertaken
to follow{ apply and.observe. Many jurists have p01nted

out that there are still some ill-defined or amblguqus terms



“in the Treaty and that in vicw c¢f the importance of the
commitments undertaken by States, such ambiguities aro

o unacceptableo‘aw‘ v

The Treat&krefers in particular to:

"Outer space, including the Moon and other celestial
bodies"; - "% ' ‘ .

The "exploratlon and use" of outer space;

"Activities" in the exploration and use of outer space.
It has become eVidenﬁ that agreement must be reached on

these terms. o

The Legal Sub—Commlttee of the Committee on the Peaceful
Uses of Outer Space placed this questlon of the definition of
outer space on the agenda of its’ sixth se531on. It discussed
it and sent the 801ent1flc ‘and Technlcal Sub~Committee a
questlonnalre on the subject. This note is, inter alia, the
. French delegatlon s reply to that questlonnalre.

First of all, it is. necéssary to agree on the conditions
and criteria for a good definition. o

In our opinion, the‘deflnltlon“should be simply worded,
easy to use and the only one of its kind. Above all, it
should not be ambiguous. .
| A flrst step would be to try to deflne the term "outer
_ space" as such, outer space being con31dered as a specific
env1ronment and the other definitions then following directly.
There are 300 points to be made in this connexion:

1. “At a great distance:from the Earth - .above 100,000
_ kllometres, for _example - the term "outer space" raises no
partlcular dlfflculty. The same is true, 1n01dentally, of

the terms "Moon" and tecelestial bodies".

2. In I'rench, the term "outer space" or "egpace

extrastmospheriqua", which implies space outside the Barth's

atmosphere, leaves much to be desired in itself. Some
scientists set the upper limit of_fhe atmosphere at an
altitude of 1,000 kilometres or even more, which is higher
than the orbit of some sgatellites, although no one questions-
the fact that they are covered by the "Space Treaty". If
one lists the various measurable parameters that might be-
used‘téﬁdefine space, - one finds first of all that there are

a great number of them (denéity, temperature, intensity of

* the magnetic field, level of radiation, altitude or distance

from the Earth, etc.),fbut that in the vicinity of the Earth
they all depend more of less directly on altitude and, what
is more, they are more difficult and less convenient to
use and determine than altitude. |

~In vieﬁ.of the criteris we have set for o definition,
therefore, eltitude seems the only paﬁemeter to adopt.

Pracfibal difficulties then arise. Aircraft flying

through the alr, whose lower llmlt 1s the Earth'!s surface,
are obv1ously not governed by the "Space Treaty'. A
boundary must therefore be established between the air and

outer space,vwhich extends upwards without limit, this

- boundary being the lower limit of outer space. The altitude

of this limit has to be quitellow (eighty kiiometres, for

_example) 1n order to be lower than the level at which

. satellites may operate. In these 01rcumstances, aircraft

of the future which have 'a ballistic tragectory for part

of the way wduld‘pepetrate into outer space, and so would

;military‘ﬁallistic devices, which all States agree are not

covered by the "Space Treaty", but which can rise to altitudes




of several thousands of kilometres.

We are thus led to a first conclusion: a satisfactory

definition of outer space as such, based on-scientific criteria,

i.e. using easily measurable parametérs, is impossible. It
is necessary to try other approaches. .
A glance at the "Space Treaty" will show that there are

in fact two different concepts to be defined.

The ‘term "outer space" has to be defined, obviously, but -

it does not appear by itself until article II, which states

that outer space is not subject to national appropriation and™

that States cannot exercise sovereignty there.- Bvéryihere

else, the Treaty refers directly or indirectly to "activities

in the exploration and use of outer space, including the Moon

and other celestial bodies", which we suggest 'may more simply

be called "space activities".

AS'regafds the first term, which is used in ‘connexion

with the limit on States' sovereignty, it may be said that we '

are still in the same situation today as in 1959 and that it
does not seém essential or even a matter of hlgh prlorlty
that a precise definition should be adopted. :
On"-the other hand, it seems absolutely necéessary that"
agreemeﬁt should be reached quickly on what is meant by’
"space act1v1t1es" : ~ R :
There seem to 'bYe two possible methods of. ‘arriving at a’

definition:

1. Space activities can be defined by the means used =

ba51cally the space vehicle (soundlng rockets, satellites,
space probes) co
The question is whether sounding balloons aré included

and it is a question which certainly deserves-to be debated.

—4 6.




Sounding balloons have been being launched for a

very long time, since well before there was any: talk of
. artificial satellites. 1In additioﬁ, since they use the air
for 1lift, they are obviously covered by air law and must
comply with its provisions (permissibn to fly over, etc.).
There are two reasons, however, why there also seems to
be some advantage in regarding them as space vehicles.

' The first is connected with the radio links which
are established by means of these balloons. It would be
desirable for them to be recognized - which they are not
at present - as having the right to use certain fregquency
bands ‘which ITU has allocated for space services. Very
often, the balloons are used in’systems in-combination with
space vehicles proper (satellites and sounding rockets) and
are operated by space research bodies in whose eyes they are
a means of research just like the rest and in some respects
indistinguishable. For reasons of convenience and economy,
they should be able to use the same equipment and radio -
frequencies as space vehicles (it should be noted in this-
connexion that for links with sounding bailoons’meteorologiqal
services at present use the frequency bands allocated fori
aid to meteorology and not the aeronautical frequencies
allocated %o aircraft). '

The second reason is that it seems’désirable that some
or even all the articles in the "Space Treaty" should apply
to space activities conducted with the help of sounding
balloons (for example, -article VIII, on thelobligatidn to

return objects.)

~47—



2. Space activities can also be defined according to this opportunity to repecat its request that this task

their purpose. ‘ ’ should also be undertaken under the auspices of our
Space activifies‘would then be "activities whose purpose N : Committee.

it is to send objeéts above the main layers of the atmosphere".
If it seems nécessarj to define exactly what is meant ) ) ——

"~ by "above the main layers of the atmosphere" and what altitude
1s 1mplied thereby and if it is agreed that activities conducted
with the help of sounding balloons are not "space activities",
the altitude might be set at forty or f ifty kilometres, for . .
example, Wthh 1s the max1mum altitude reached by balloons.

At all events, the first method of definition (according
to the means) is probably.less good than the second (according
to the nurpose) and it is therefore the latter that the French
delegation proposes should be studied further.

This second method eliminates some of the difficulties
created by the existence or future existence of aifcraft
travelling part of the way,:at é high altitude with a '
ballistic trajectory and by military ballistic devices, the
prime aim of activities involving such devices not being to
send objects;to a high altitude, but to move objects from
one point to another on the ground or at a low altitude. ) ’

Furthermore, this définitioh ié fully compatible with . '
those ad0pted by ITU for the (French) terms "station
spatiales" and "service spatlal" ‘

In addition, a definition of this kind could be worked

out quickly and accepted at least on a prov1s1onal basis.

But it is obvious that no definition applicable to space s
activitieé can be finally adopted until a complete list of
what are to be recognized as space activities has been
established, and the French delegation would like to take
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Working Paper
CANADA

COMMITTEE ON THE PEACEFUL USES OF OUTER SPACE
-SCIENTIFIC AND TECHNICAL SUB-COMMITTEE

‘Definition of Outer Space

(It is submitted that the.following might serve as a
framework for an answer to the questions put by the:‘
Legal- Sub-Committee. The criteria.are guggested as
illustrative only and the values given are subject to
-correction as time has not been available for

comparison with latest expefimental'results).

In response to the questions contained in the letfér
from the Chairman of the Legal Sub-Commlttee on the Peaceful
Uses of Outer Space and passed by the latter to the Chairman
of the Scientific and Technical Sub-Committee (document
A/AC.105/C.1/L.22) concerning a definition of. "Outer Space"
the Scientific and Technical Sub-Commlttee has discussed
various scientific and technical crlterla as listed below.
In each case, comments are made concerning such things as__A
the reliability and constancy of the criteria. |

It will be seen that few, if any, of these criteria
form a useful, préctical dividing line between inner and
outer-space when: the objective is to find sﬁch a line‘or,-
more properly, a’surface below which national sqvereignfy.,
over airspace prevails and above which. can be épplied
conditions of ‘such agreements as the Treaty concernlng the
Activities of States in the Exploration and USe of Outer

Space, the Moon and other Celestial Bodies.
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It may be of intereqf to examine the practices of

various scientists in the’ygggg of the term "outer space".
Many physicists speak of space as beginning .above 100 kilometers,
below which stable satellite orbits are not poSsible.efothers

discuss inner space as extending from below the ionosphere

(60 km.) to the outer limits of the tear-drop shaped

magnetosphere (radius on sunward :side :about .65,0Q0 km. or 10

earth's radii with a "tail" extending beyond the moon) .

these physicists outer space lies beyond the magnetosphere.

To stellar astronomers, the whole solar system:lies in inner., - .

space while outer space begins far beyond its. limits.
Scientists suffer only momentary inconveniences.from the

lack of agreed definitions and are able to redefine these

terms as required<and as convenient. Little:or no confusion

is created because -the terms are used merely:to describe in

general terms . .the locations of various phenomena.

It is evident that.a definition useful for legal purposes
will have to’ take into account the vehicles which travel or

are located above or below the dividing surface and which may

deliberately or . inadvertently cross through the surface.

The Scientific-'and Technical Sub-Committee would be pleased
to attempt to answer specific questions about the performance
and characteristics' of vehicles which might move in the vieinity -

of any arbitrarily chosen.dividing surface. It might be

noted, as one example, that, if our descendants choose to

use vehicles on ballistic paths for transportation between - .

continents or from oné extreme to the other of .a large country .-

or region, such vehicles might well rise to altitudes of

1500 km. Similarly any spacecraft not using propulsive

actions which.penetrates below 80 km. will spiral in te -

earth or burn up due to atmospheric frictioﬁ.. Thus the
purpose behind'a'given flight ma& well be fhe‘mesf'important
factor determlnlng whether it should be treated as being

in outer space or merely a very hlgh flylng vehicle which

never passes outside the realms of natlonal soverelgntles.

Grav1tat10nal BEffects - 256, OOO km. (radlus). At thls‘f,.
’ distance from the earth, . the.
graV1tat10nal attraction of the earth is equal to that

- 0f the sun. This and similar criteria based on the moon

© .. or on other ratios of grav1tat10nal effects are Well

defined but suffer because they lack any simply
recognizable characteristics. When the ratio is unit&‘
in either the solar or lunar case, there is an analogy
with a height of land. o ' N

Atmospheric Density - 150 km. (altitude). At about this

altitude the density of the earth's
atmosphere drops to a value of one millionfmil;ionth of
a gram per cubic centimeter, a value typicel of inter-
planetary space. Unfortunately it is not possible to
state this altitude with brédisibﬁ'as the density of °
material in 1nterp1anetary space is dependent on the

variable solar act1v1ty.

3. Atmospheric Limit - 20,000 to 30;000 km. (radius) (3 to

'5 earth's radii). The atmosphere of
the earth may be cons1dered to end at'an as yet ill-
defined dlstance within which the "atmosphere" shows"
significant tendercies to rotate with the earth,




4.

5.

Atmospherlc Constitution - 60 to 3000 km. (altitude).

Many criteria are available,
mostvarebvariable with solar activity, time of day and
other causes, and some lead to more than one value of
altitude. In this class of criteria are such items as
relative abundance of various chémical substances such as
hydrogen, helium and ozone, as,coqtragted with the normal
lower atmosphere where nitrogép énd oxygen predominate.
Another similar class would be defined on the relative
abundances of neutral and ionized particles, - molecules
and atomse. It is in this altitude range'that“the

ionosphere is found.

Reentry Heatigg - 85 - 105 km;‘(altitude).b Naturally
- occurring meteorites burn up in most

cases if they approach within these limits. All but the

most dense-of heavy space craft will suffer high drag

‘and heating effects and will spiral in.rapidiy‘frém R

these altitudes. .

Magnetlc Effects -~ 80y ;000 km, (radlus) (13 earth's radii).
‘ At this dlstance from the centre of the
earth towards the sun, the pressure of the earth and its
magnetic field produces effects on the interplanetary
medium (the solar wind) analogous to.the bow wave of a
Shlp or the shock front of a projectile,.; This. dlstance is

not yet well defined and is believed to be varlable.

"As stated previously these criféfia are probably of

little value in defining outer épacé forvlegaljpﬁrposes.f

They are illustrative of the considerations that sciehtists

use and will continue to use when describing the distinctions




between various parts of space. Some of these such as the
ionosphere and the shock front provide real gsign-posts

in that physical processes can be seen to be different on
the two sides. The ionosphere, for example, shields the
earth below it from radio waves of certain frequencies. It
is, however, a highly variable shield and sign-posts such
as these are not seriously offered as suitable for defining
"outer space'.

In conclusion it might be worth remembering that the
meter was originally conceived as one ten-millionth of the
distance from the equator to a pole measured along the
earth's surface. Thus one one-hundredth of the same distancz
is 100 kme and one one-hundredth of the radius of the earth
is 64 km. Either of these values might prove useful as
starting points in a' search for a practical limitation to

national sovereignty in airspacee.
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