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Legal regime of human activities in outer space law
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ABSTRACT

Current developments in space activities increasingly involve the presence of humans on board of space
crafts and, in the near future, on the Moon, on Mars, on board Space Stations, etc. With respect to these
challenges, the political and legal issues connected to the status of astronauts are largely unclear and
require a new doctrinal attention. In the same way, many legal and political questions remain open in the
structure of future space crews: the need for international standards in the definition and training of
astronauts, etc.; but, first of all, an international uniform legal definition of astronauts. Moreover, the
legal structure for human life and operations in outer space can be a new and relevant paradigm for the
definition of similar rules in all the situations and environments in which humans are involved in extreme
frontiers. The present article starts from an overview on the existing legal and political definitions of
"astronauts”, moving to the search of a more useful definition. This is followed by an analysis of the
concrete problems created by human space activities, and the legal and political responses to them (the
need for a code of conduct; the structure of the crew and the existing rules in the U.S. and ex-U.S.S.R.;
the new legal theories on the argument; the definition and structure of a code of conduct; the next legal
problems in fields such as privacy law, communications law, business law, criminal law, etc.).

1, INTRODUCTION

Since 1961, which marked the onset of human space flights with Yuri Gagarin, and until today, no more
than 200 individuals the world over can boast the title of astronaut. Almost all of these are either US or
ex-Soviet citizens and most are career military officers!. On the other hand, a period of significant
changes in human space flight has already begun. First of all the "Freedom" space station program
(continuing, although behind schedule) will lead to the establishment of communities in space, on board
special vehicles of a totally new type and, more importantly, of greater size?2.

Additionally, ten years of experience with the American S.T.S. (the Space Shuttle) have demonstrated
that, although not without difficulty, it is possible to exploit extra-atmospheric space commercially for
activities that require man's physical presence (scientific experiments, manufacture of special chemical
and biomedical substances, satellite repair, etc.). Then one should consider that both cost and
domestic/foreign policy issues have led to an increasing internationalization of activities in space, with
the consequence of an increasingly varied and multifaceted composition of flight crews, both in the West
and in the ex- communist countries.

Lastly, it should be underscored how an easier and, within limits, more "economical® access to extra-
atmospheric space has motivated private organizations (led by the large multinational corporations) to
gain access to space for a variety of motives, preferably with their own personnel included as crew
members3,

2. WHO IS AN ASTRONAUT

Consequently, the time has come for jurists to focus on man, the astronaut, in order to confront the mass
of legal issues apparently generated by human space flight. This need, which is felt by Americans in
particular, was recently addressed by international diplomacy by the COPUQS* legal sub-committee. On
this issue, the situation today is still quite confused, so much so that not even a univocal legal definition



of the term "astronaut” has been agreed upon’. The international law sources, which in some way and for
various ends recall the concept of "man operating in space”, provide vastly different indications.

First of all, art. 5 of the Outer Space Treaty® as well as the tile and preamble of the Rescue Agreement’
utilize the term "astronaut”, art. 8 of the Outer Space Treaty utilizes the term "personnel”, articles 1 and 4
of the Rescue Agreement refer to "crew", art. 12 of the Outer Space Treaty mentions "representative”,
articles 3 and 5 of the Liability Convention® mention "persons aboard a space object”, and, finally, art. 5
of the Outer Space Treaty proposes the classical definition of "envoys of mankind”,

"

2.1 "env mankin

First of all it is appropriate to discuss the validity of this latest definition that, repeated and used on
several occasions in the political and diplomatic arenas, is apparently an expression of the most widely
accepted classification of personnel operating in outer space®. In reality, and beyond its thetorical value,
the definition "envoys of mankind" is totally devoid of any juridical utility and today is obsolete, just as
the Rescue Agreement itself!. This treaty, ratified in 1968, was the product of a world comprising only
two space powers engaged in a cold war and involved in infrequent and very costly space activities.
Therefore the Western and Communist blocks felt a need, including a military one, for reciprocal
reassurance that any men and equipment that might fall into "enemy” hands would be returned!!,

In essence the intent was to guarantee a sort of diplomatic immunity to the astronauts (the boundaries of
which were all but well defined), sanctioned by the foremost supranational authority in light of the
benefits, indeed international, that derive from human activities in space and in light of the risks that
crews voluntarily agree to take. The dissolution of the communist empire, on one hand, and the extreme
ambiguity of the cited definition, on the other hand, compel us to reject it in the context of this paper,
even though the Rescue Agreement has been ratified by more than 80 countries. If anything, the latter
datum can assist in directing the hermeneutic research of the emerging principles of international public
law in the matter of research and rescue during space activities.

2 A " . b 1]

If we examine all of the previously cited definitions, the most juridically useful one is apparently that of
astronauts as "group of persons on board a space object!2". This definition must be accepted as the one
least likely to be criticized since it is directly traceable to the principles of navigation law of the Scialoja
School. If indeed all human activities in extra-atmospheric space must take place within a truly autarkic
vehicle and if every role or function of man in space can in all cases be traced to the supporting vehicle
and its navigation, then the above mentioned definition seems the most fitting because it makes it
possible to use (and quote) all the doctrinal and normative efforts devoted so far to similar cases in
maritime law, including ancient and aeronautical law. Furthermore, it is also necessary to point out that
the proposed definition is independent of the substantial and diverse activities that can be conducted in
space (piloting, experiments, etc.) as well as of the duration of space flights, the composition of the crew,
etc. Obviously, E.V.A.13 (i.e. space walks) must be included within the expression "on board...". It cannot
be ruled out that, in the near future, the definition of choice will become inadequate to cover the
spectrum of human extraterrestrial activities. In particular it may become necessary (o distinguish
between astronauts and the normal passengers of extra-atmospheric flights. However we can affirm that
such a distinction would effect certain aspects of international private law (in the arcas of trade,
compensation, etc.) more than international public law and that, as of today, a development of such
magnitude cannot be anticipated. More important is the issue concerning human settlements on the
surface of other planets!4,

Obviously, the definition proposed must be integrated to include persons who, already members of a crew
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of astronauts, would then remain on a celestial body, whether or not becoming separated from the rest of
the crew'. In this respect the definition contained in the Moon Treaty (the last of the space-related
treaties) could be used. Art. 10 of this treaty defines astronauts as "any person on the Moon.....". This
concept integrates perfectly with that of "person on board a space object” as the first expresses the static
phase while the second expresses the dynamic phase of human activities in space. Furthermore, this
definition does not exclude the preceding one and allows both concepts to apply at thé same time,
referring each time either to one or the other, depending on the juridical nature and the characteristics of
the problems to be confronted.

tion with international norm.

Moving on to review the current regulatory evolution of the issue of the juridical qualification of
astronauts, it is necessary to note that two documents have already been presented to the U.N. in 1987
(more precisely the C.0.P.U.O.S. Subcommittee), both of which concern the matter under scrutiny. The
first document regards accidents and critical situations in space flight, the other the legal status of the
crew and rescue operations. The first is the working document (No. A/AC-105/C-2/L 159 dated 27/3/87)
presented by the United Kingdom to promote the broadening of international cooperation in the event of
an accident or critical situation on board an inhabited space station. The second working document (No.
A/AC-105/C-2L 161 dated 1/4/87) was presented by Czechoslovakia to bring the issue of the juridical
status of the crew of a space object and the matter of rescue operations of such a crew to the attention of
the COPUOS juridical subcommittee!s,

THE SPECIFI BLEMS POSED B _IN SPA

Having exhausted the discussion on the general picture of international public law concerning the actual
definition of "astronaut”, it becomes necessary to investigate the specific problems posed by the
expansion of human activities in space. The debate over the definition can be actually circumvented by a
homogeneous juridical discipline under various profiles of law (private, penal, etc.) capable of leading to
an "a posteriori” definition of the astronaut concept. Given the vastness of the issues before us, it is
helpful to identify some of the specific questions that will and, at least in part, already face us.

1. Th f Con

It seems that the issue of a "Code of Conduct” for astronauts is the most urgent one, also given the
premises. Actually, strong internationalization of space activities will increasingly involve the selection
of heterogeneous crews impossible to govern by applying specific national laws or the usual conflict
norms of international private law!”.

1.1 The crew's rol

Prior to a discussion on the "code of conduct" there is the question of the definition of the roles of the
individual crew members of a spacecraft. In fact, the roles of the individual astronauts constitute a
technical and juridical framework for the ensuing behavioral norms, as the latter must necessarily blend
in with the technical role entrusted to each astronaut. The order of the stated ideas is then confirmed in
practice by today's activities in space. Both the US and the ex-USSR have indeed devised international
norms (at times involving simple administrative acts) in order to differentiate between the various roles,
functions and authorities among the crews. The definition contained in the NASA documents is
particularly useful and clear!®. Within a crew, the American Space Agency identifies the roles of captain,
pilot, mission specialist and payload specialist!®.

® - The Captain on board is a NASA career astronaut. During the flight he is entrusted with the
absolute power to order all actions that he deems necessary to ensure discipline and the safety of the
spacecraft and the astronauts. To achieve this end the captain may avail himself of all means at his



disposal, including physical coercion. The captain's authority extends over all persons on board,
regardless of their nationality, and also includes transferees from other vehicles, even only temporary
ones, including personnel involved in Extra Vehicular Activities. In addition, in the event of a
descent on a celestial body, the captain assumes all duties of the leader of the landing party,
regardless of whether or not he is concretely involved in the activities on the surface of the celestial
body.

e - The Pilot is also a career astronaut and his duties are of an exquisitely technical nature (even
though he remains under the authority of the captain even as far as piloting the spacecraft is
concerned). Most important is the role of Second in Command that the pilot assumes every time the
captain is otherwise occupied and/or prevented from carrying out his duties.

e - The Mission Specialist is equally a "professional” astronaut deeply involved with achieving the
results of the individual mission. Consequently, the mission specialist is involved in planning the
mission and is responsible for coordinating the use of the spacecraft and the payload.

o - The Payload Specialist is the only crew member who is not necessarily a career astronaut. He
generally is not part of the flight crew (and may be a national of a country other than the US) and can
even come from the private sector (industry, universities, etc.), rather than space agencies?0. The
payload specialist does not take part in any extra-vehicular activity and his duties are limited to
activating all of the instruments that pertain to the payload as well as obtaining the scientific and
experimental results for which the latter was planned.

1.2 inal tendencies in defining crew rol

In light of the fact that flight crews in the ex-USSR are structured in a similar way, it is immediately
apparent that crews have been designed on the basis of a limited number of members with a tendentially
homogeneous level of training. The future of space colonization, on the other hand, will carry with it the
need for increasingly large crews (communities) with various backgrounds (physicians, scientists, etc.)
whose level of preparedness for permanence in space may not be homogeneous and in any case whose
level of inner conflict (due to ethnic, religious, personality or other reasons) could be higher. However,
for the most part it will be impossible for the captain to exercise his authority in person and the chain of
command will necessarily involve some degree of subdivision to administer particularly vast and
complex vehicles.

Over the last few years, the best doctrine, American in particular, has raised the issue of delegating the
powers of the captain and, consequently, of the different organization of the crew, focussing in particular
on the differences between the S.T.S. and the Space Station?!. The most significant and original fruit of
this speculation has been the statement of two possible approaches to the problem: the "Spacecraft
Commander Approach” and the "Delegation Approach"?2, In essence, this latter approach stems from the
premise that it is impossible, on the part of the captain, to personally manage the life of the vehicle and
crew, and, as a solution, proposes the creation of Personnel Specialists. These would be individuals
assigned to the Space Station for a certain period of time where they would carry out the tasks delegated
to them by the captain to ensure order and discipline, provide for the safety and the well-being of the
personnel on board, solve controversies within the crew and protect crew members and equipment on
board the Space Station. Their curriculum must include training in psychology, law, public relations,
medicine, etc., however without excessive specialization and they may also be other than NASA career
astronauts and have only part-time duties on board. The proponents of this theory cite an historical
precedent for this role identified as the "consul" figure in the "Codice Amalfitano" (Amalfi Code) a
person who, on board, acted as a judge to quell disputes among the crew members?3, The captain would
maintain the "ultimate responsibility" in governing the vehicle as well as for the order, safety, well-
being and integrity of the spacecraft and its passengers. Finally, the captain would maintain the right to
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order the use of force, however with the possibility of delegating such use to one or more Personnel
Specialists,

Although the approach illustrated briefly above is certainly original and presents some valid items, we
feel that it is unacceptable despite being supported authoritatively and diffusely in American doctrine.
Indeed, the creation of a figure such as the Personnel Specialist presents a number of uncertainties. First
of all there is the fact that the captain is deprived of certain control and intervention faculties (for the
most part typical of military command) on the life of his crew, with the substantial risk that he may be
increasingly perceived as detached from the live of his crew members, more a controller than a chief,
Furthermore, at the juridical level the captain would retain the ultimate responsibility for decisions made
by others, the curriculum and abilities of whom he could not directly ascertain in numbers that may be
substantial enough to create a real and true counterpower, especially on board large and very large
spacecraft. This would actually pose a great threat to order, discipline and safety on board. We fail to
understand, in the event of errors or abuse on the part of Personnel Specialists, how the captain could be
called to answer in person, especially in the more serious cases, without artificially creating a sort of
objective responsibility against him, totally incompatible with the subtlety and difficulty of his duties®.
Having ruled out that they would only be American citizens (if nothing else for obvious political
reasons), it is clear that personnel specialists could not belong to a single, well-defined, ethnic or
religious group, least they lose their credibility in front of the other crew members with a different origin
and culture. It is unrealistic today to imagine the existence of such individuals.

Finally, and still at the juridical level, the supporters of this theory have failed to explain where Personnel
Specialists should be placed in the chain of command on board of the spacecraft, whether under normal
circumstances or during emergencies. In particular, there is a risk that these individuals, somehow
authorized to supervise and refer on the psychic health of the crew, could constitute a sort of internal
lobby and dispose of the power to influence and to move accusations against any individual that is totally
disproportionate and incompatible with any guarantee of the astronaut's freedom. Furthermore, in the
event of an emergency, it is unclear whether they would be the immediate subordinates of the captain or
of the second in command/pilot, or if they would indeed maintain an independent capacity to intervene.
In this case, the proposed model would seem to lead to a "community” management of life on board that
would be particularly harmful to the efficiency of the vehicle and unfit for space activities, at least those
that can be hypothesized today?.

The "Spacecraft Commander Approach” is substantially different. Based on a more traditional
paramilitary model of the crew (as illustrated above) and supported by current international (art. 8 of the
Outer Space Treaty) and national (US) regulations (42 U.S.C. par. 2473, first section of the US Code) this
model contemplates the total subordination of each crew member to the captain, without any regard to
individual roles or nationality?s. In the case of non-American astronauts,these would in any case be
subject to both American law and the laws of the countries they are nationals of, on the basis of
diplomatic agreements made on a case by case basis?’, Obviously, hierarchic subordination becomes even
more rigid in the case of a military crew and it is precisely to the military origins of NASA personnel (at
least during the Sixties) that supporters of the delegation of powers doctrine refer to prove the
outdatedness of the approach just illustrated. In particular, the most valid criticism is based on the
captain’s physical impossibility of supervising every function "without becoming a space bureaucrat" on
one hand and without creating command vacuums on the other. In effect, this objection is well taken
where it states that "the Spacecraft Commander Approach” could be beneficial for small traveling
communities, for a limited amount of time, formed by homogeneous members (the Shuttle is a typical
example), whereas it would be inadequate for larger communities. Actually, we believe that the latter
approach is absolutely preferable for a variety of reasons. First of all, it has strong foundations in
historical maritime and aeronautical law. Whether military or civilian, the hierarchical distribution of
roles on board "autarkic sailing vehicles” has always postulated the existence of a sole person responsible



for the life of the vehicle as well as the crew, with the consequent attribution to the same of at times
limitless powers. Moreover, selection of this model makes it possible to fully exploit all of the doctrinal
and jurisprudential developments that have occurred to date in the field of maritime law, and in uniform
international norms in particular, which, in this field, are considerably vast, especially at the level of
general principles. Then, the problem of the captain’s actual ability to carry out all of the functions
assigned to him and the problem of the risk of abuse, facilitated by the magnitude of the powers assigned
“to the him, can be solved without recourse to delegation of power within the crew (as would occur by
establishing Personnel Specialists) by delegating said powers outside the crew.

In essence, it would be necessary to establish a regime by virtue of which the captain, at least during non-
emergency situations on board, would be subjected to higher Ground Control Authorities, on the basis of
the suggestions or, if necessary, orders of which he would act to regulate life on board. Such a system
was effectively tested in the past through the "aeronautical director”, and the commercial flight
management system in particular, where most decisions concerning non-emergency flight are made by
ground controllers and, for the most part, even the captain's decisions on board are made on the basis of
precise and extremely detailed operations manuals that contemplate practically all possible flight
situations. A similar system can be hypothesized for the relationship between Ground Control Authorities
and the captain of a spacecraft, with the additional advantage that such a vehicle could be managed
entirely through automatic and radio controls from earth, making it possible to exclude the captain should
he no longer prove sufficiently reliable.

At the political level of international law, such a command chain would be the most favorably accepted
by all Countries involved in an international mission, as it would allow for true international control over
the life of the vehicle and its crew and, more importantly, it would situate the discussion and decisions
involving the primary theoretical and juridical issues well before the beginning of the mission.

1 ner inition re of n

Having exhausted the review of hierarchy within the crew it is possible to analyze the issue of a "code of
conduct”. Even today this regulation of the astronauts' life is already a problem that will become a most
impelling one in the near future?®, In fact, crew internationalization, their increasingly varied
composition and the size of the vehicles and duration of permanence in space will increasingly configure
human activities there as those of a traveling community, in part isolated, and on an almost totally
autarkic vehicle. In this framework, the code of conduct must become a sort of international "general
law" for all human activities in space, containing reference norms that, perhaps modified on a case by
case basis, can guarantee a real and true legal regime of astronaut life.

With reference to the most recent doctrinal elaborations (I.S.U. 91), we can very briefly state that the
code of conduct should be inspired by current international law on the matter of space activities and by
the new requirements that will surface as space stations are commissioned and lengthy interplanetary
voyages are undertaken. Therefore it will probably have to avoid norms of substantial and procedural
penal law, since this branch of the law is the strict domain of individual countries (this would also hasten
the acceptance of the Code of Conduct by the various Governments involved in space activities)?®. The
main issues that the code of conduct should regulate are the jurisdiction and definition of the roles and
positions on board the spacecraft. Then, at the formal level, the code of conduct should be assembled as a
series of uniform international law norms, whenever possible avoiding conflicting norms that would be
difficult to apply, either diplomatically or juridically*’.

As far as jurisdiction is concerned, suffice it to state that, beyond applicable conventions®!, jurisdiction
for a violation of the norms of the code of conduct should be maintained by the country of origin of the
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perpetrator of the violation (in case of crimes requiring complete penal proceedings for an evaluation,
after return of the astronaut to his country of origin), while so-called "simple insubordination” may be
disciplined directly by the captain of the spacecraft. As far as the different roles on board the spacecraft
and the related chain of command are concerned, with reference to earlier statements, the division of
roles among Captain, Pilot (and First Officer), Mission Specialist and Payload Specialist are acceptable.
In particular, the duties and powers of the captain should be defined as follows:

The captain is the highest ranking authority on board and/or on the surface of a planet. His powers
include that of using or ordering the use of physical force against crew members, but only in case of an
immediate and absolute necessity, to guarantee the safety of the vehicle2, The captain may consult with
his first officer or all of the crew as far life on board is concemed and must in any case consult with the
first officer before administering punishments and taking steps against any member of the
crew.Emergency situations are those in which there is an immediate and obvious risk of damage or
destruction of the spacecraft or its equipment, as well as those in which the physical health of the crew is
even simply at risk.

1.4, New juridi roblem

Beyond the structure of the code, as examined above, there are issues of substantial law concerning the
life and activities of the astronauts. For the sake of this discussion it is necessary to propose a particular
definition of astronaut, capable of distinguishing the latter from a possible passenger of space flights, to
underscore the technical and juridical peculiarities of space work, separate from the contractual
relationship of mere transportation which, in the future, could be the setting of the juridical positions of
passengers. In this sense, accepting the recommendations of the best international doctrine33, a “"crew" is
defined as "persons conducting professional activities during a space flight". Having clarified this issue,
let us now identify the areas of the most urgent intervention.

First of all, at the civil law level there are personal rights4. With reference to the situation on earth, the
astronaut lives and works in an environment the limited space and continuing forced cohabitation of
which emphasize the need of ensuring some form of privacy®>. The right to privacy, one of the issues that
has developed the most in the field of personal rights over the last few years, is yet to be established in
terms of extra-atmospheric activities. It implies the possibility for astronauts to practice their religion, to
take their personal objects with them, to organize and use their own "personal” space within the
spacecraft, to have the freedom to organize, albeit minimally, their work and rest schedules. Within the
privacy sphere there is the issue of communications and information, with features that are markedly
different from carth.

Astronauts must be guaranteed a possibility to communicate individually with Earth, whether with the
ground control structures (GCA, etc.) or their families and employers as well as the reciprocal right to
receive all the information that they may wish to receive, at least in the family and personal safety areas.
Then, in particular, it will be necessary to reach a compromise between the possibility for the individual
to use private radio frequencies (even if at given time intervals) and the need for the entire life of the
space vehicles to be under control and also in order to ensure military and scientific secrecy. Another
privacy issue is the limits to investigations of the life of men in space (both physically and psychically)
and to the transmission of news concerning any individual on the part of other crew members3$,

Other pressing issues surface in the sphere of work and welfare law. There is definite proof that, in the
absence of gravity, the human body experiences physical damage of significant entity (lack of calcium in
the bones, cardiocirculatory problems, alteration of reflexes, etc.). This damage cannot be prevented
beyond a certain limit and implies the right of astronauts to a special safeguard, both medical and



compensatory. Moreover, internationalization of crews in the current situation where each country
provides individually for recruiting and training personnel (at times with differences between military
and civilian personnel) creates an astronaut coverage problem. Therefore it will be necessary to establish
homogeneous standards for recruiting, qualifying, training and determining the attitude for flight and
lengthy sojourns in space, granting licenses and professional certification in this field.

Still in the astronautical field, but with implications that involve all the other fields of law, there is the
problem of the right to safety. This right will have to constitute the basis of every juridical elaboration
concerning the legal regime of astronauts and extend to all processes involving transportation, sojourn in
space, scientific experiments, handling of dangerous substances, definition of parameters for clothing
(intra and extra-vehicular), etc. Once again, special attention must be paid to radio communications in
order to ensure the use of protected emergency frequencies (along the lines of existing aviation law)?.
Then it will be necessary to provide a safeguard of the intellectual property rights that derive from human
scientific activities in space in order to protect and encourage investments on the part of private
companies and individual countries in this area, on one hand, and to insure the exploitation and dignity of
the work of the men on the other. These men, individually, accept the risks and discomfort without which
similar scientific experiments could not take place3®.

Finally, in the perspective of astronauts from many different backgrounds (national and international
space agencies, military, commercial enterprises, research institutes, etc.) it will be necessary to
guarantee uniformness of economical treatment in the wider sense of the term, establishing a single or
very homogeneous labor contract (at least for extended flights), that could possibly be included in the
code of conduct®®. From the perspective of civil liability of the astronaut it will be necessary to provide a
transfer mechanism of the individual astronauts' liability and, secondly, the liability of the countries of
which they are nationals. This would ensure a sort of "immunity" to the astronaut that could compensate
the hardship, including physical hardship, in which they work, and at the same time avoid depriving the
subject who has suffered a loss of an equitable reimbursement for the damages sustained. At the penal
level it will be necessary to deeply rethink the limits of guilt with regard to the astronauts’ new and
special living conditions. In particular it will be necessary to establish precise limits to the extension of
criminal behavior to include a greater number of "involuntary” actions that could be perpetrated in
space®,

A different approach must be adopted for concepts such as total, partial and mental infirmity. Finally, for
behavior defined as "simple insubordination”, it will be necessary to establish a sanctioning system
capable of ensuring respect of the norms on the part of the individual astronauts, also out of fear of
punishment, but without involving sanctions that would deprive the crew of the contribution of the single
members whose role is often technically irreplaceable. These sanctions must therefore be essentially
economic in nature and/or effect the professional career perspectives of the astronaut*!.
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