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Abstract 

Keywords: art in space, limitlessness, placelessness, sensorialness, homelikeliness, 

closenessness 

 

This research combines the arts with human spaceflight. The aim of the 

investigation is to identify the aesthetic parameters for display in works of art on 

extended crewed missions. The study claims that, within the research area of 

human spaceflight, novel working methods should be developed that can integrate the 

artist into the scientific process. 

 

The extraordinary challenges of extended space exploration Ð and these 

circumstances impair any kind of art production in human spaceflight Ð not only concern 

technical and human-bodily aspects, they will also affect the enormous psychological and 

psychosocial restrictions the spacefarer will face. These limitations are due to the unusual 

distance and the long timeframes; the future explorers will live confined and isolated 

within the habitat environment far away from their place of origin. In addition, the 

consequences of sensory deprivation caused by the high-tech indoor habitat, the 

emptiness of outer space, the effects of social monotony and limited contact with home 

will dominate their life in the extreme environment and the emotional state of the future 

spacefarer. Many cultural techniques for recreation and stress mitigation are already in 

use or will be tested in human spaceflight in the near future. However, in this context the 

implementation of works of art has not been evaluated. 

 

The exploration starts from the assumption that artworks have the potential to 

change this situation of isolation and confinement, because works of art differ from other 

objects of daily use. They have a unique appearance, which generates a correspondence 

between the recipient and the artwork. This makes works of art specific, because they 

always tell us about something. However, the content of the artwork has to be revealed. 

The understanding of art happens here and now. It combines different concepts of 

thought, which step out of the momentary present. These unique characteristics make 

works of art in space habitats particular, because they have the ability to create a virtual 



© Johannsen 2011                                                                                                                                      4 

closeness between the space traveller and his/her home planet. Artworks have the quality 

of stimulating the human senses and, as a personalised tool they can positively influence 

the individual feelings and needs of the future spacefarer. 

 

As an outcome of the research, the following characteristics arise: 

 

1.  the establishment of an interdisciplinary working method, which defines the 

integration of works of art within the indoor environment of space habitats as a 

stress mitigating countermeasure against isolation and confinement; 

 

2.  the identification of relevant design parameters for works of art for future 

prolonged space travellers. 

 

The production of works of art for future astronauts represents a new research 

area. From the artistic perspective, creativity will expand in an unusual manner. Artists 

will not only have to develop significant metaphors, they will also be confronted with an 

unknown responsibility, because the confined and isolated spacefarer will become the 

exclusive audience and user of their works. Furthermore, like every scientific experiment, 

works of art must follow the particular demands of verifiability, safety, and reliability. 

This specific encounter inside the space capsule will give the artistic work a unique 

meaning and responsibility, which makes the work a part of the life-sustaining system. 

These conditions will make an interdisciplinary mode of operation necessary. It will lead 

to a novel working method within human spaceflight, which integrates the artist into the 

scientific process. The outcome will be an experiment that combines both artistic and 

scientific strategies. 
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Executive summery: Background of Dissertation 

 

Since the beginning of my artistic carrier, I have been interested in the 

construction of atmospheric spaces. After my study of scenography and visual 

communication I first started my investigations into the perception of spaces through the 

use of the moving image. Since then, within my artworks Ð objects and installations Ð I 

have thematically focused on the depiction of nature while looking at the atmosphere in 

which the individual lives. My artworks brought me to the question of what a potential 

home far away from Planet Earth will look like, and what artists can do to afford humans 

a homelike existence there. Against this background, I developed a framework that 

connected the concept of the atmosphere with human spaceflight.  

 

The integration of artworks into the space capsule in order to change the existing 

atmosphere in which the space traveller will live is unique to this dissertation. It shows 

the aesthetic and beneficial dimensions of works of art within human spaceflight. The 

components are closely connected to the intentional work of the artist. I have seen other 

projects that deal with design concepts for the space travellers, but this research is about 

art and art production, which is always more than any mere design object because art 

provides its audience with a particular content, and this content has to be revealed by the 

individual. 

 

Each identified aspect within my dissertation opens a whole world of theoretical 

discourse. However, due to the large field of space research, this research cannot cover all 

categories of space activities that are currently being developed worldwide. This also 

includes space related art productions. Because this is a new and challenging artistic area, 

recently other artists have started to address the astronaut as audience and user. They 

appear in various areas all over the world. For these reasons I understand my dissertation 

as a starting point for discussion and further research. I hope people will take up my 

research and develop it further. I also hope that the space community realises the potential 

of this research in both fields, the arts and space science. 
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A | Process of Research unfolding 

My research started from the premise that space related works of art have the 

potential to reduce the emotional impairments of future space travellers on interplanetary 

spaceflights into outer space. The research continued with on-site work experience which 

consisted of the development of the artwork Nomadic Nature Kit, participation within the 

Feasibility Study on the Cultural Utilisation of the International Space Station initiated 

by European Space Agency in collaboration with the London based science and art 

agency The Arts Catalyst, my artist residency at the European Space Research and 

Technology Centre ESTEC in the Netherlands and my application for a parabolic flight 

campaign at ESTEC, as well as the production of the first prototype of the Nomadic 

Nature Kit. Since my support from ESTEC was terminated, I changed from the linked 

narrative to a full written dissertation, expanding my own space related artwork, the 

Nomadic Nature Kit, into a general concept of artistic practise in outer space, identifying 

the overall potentials and limitations of space related art production in human spaceflight. 

 

B | Methodology 

The thesis set out to determine the differences and analogies between space 

research and artistic practice. It was my goal to outline a novel artistic practice that aims 

for the integration of works of art into extended crewed missions, with a focus on their 

design and benefits. Several limiting but also unexpectedly enriching factors 

accompanied my research from the very beginning. They were considered in my 

methodology: 

 

1. Human exploration of Mars is a future project. The first crewed Mars mission will 

not start before 2035. As part of the preparatory process, research and its testing are 

executed in analogue environments on Earth and in near-Earth orbit. However, 

theses settings differ from the actual scenario due to distance, timeframe and their 

degree of autonomy. Unique occurrences are expected. They will be unique in 

human history. As a consequence, reliable conclusions cannot be made today. 
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2.  Up to now, contemporary art and its inimitable aesthetic value have not been tested 

in human spaceflight. Thus, neither an artistic praxis nor a theory on art in space 

habitats exists for referencing. The acknowledged intersections between the arts and 

space research Ð identified throughout my dissertation Ð are new. 

 

3.  Existing artworks are predominantly designed for weightless space integrating 

physical phenomena into their design concepts. Only extremely few artists have 

looked into the implications resulting from the isolated and confined existence of 

the Mars explorer. However, these works of art were made for the earthling and not 

for the astronaut as audience. Consequently, the number of relevant artworks is 

seriously limited. 

 

Given these preconditions, I developed a heuristic working method. This interpretative 

approach allowed me to draw comparisons as well as to find correlations in artistic and 

scientific interrogations appropriate for concerted research. For this reason, I started my 

dissertation with an intensive research study of space related artworks and space science: 

conducting interviews, visiting laboratories, libraries, and using the internet. I then 

developed the concept of the artwork within the space habitat in order to alter the given 

atmosphere in which the future space traveller will live in the capsule. I utilised the 

German philosopher Martin Seel and his theory of appearance and applied it to the world 

of space travel. The creation of this connection was new. It shows how works of art can 

potentially transform the capsule habitat and thus expand the spacefarersÕ horizon of 

perception recreationally. I then identified five topics Ð each one explored in one of the 

five main chapters Ð relevant to my research question and expanded the conceptual 

framework within the domains space science, phenomenology, social science, and space 

art practice. 

 

Under the headings of Limitlessness, Placelessness, Sensorialness, 

Homelikeliness and Closenessess, each core chapter followed the same structure and 

opened with an analysis of the everyday world of long-term astronauts. In these sections, 

I explored physical, psychological and socio-psychological constraints resulting from the 
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situation. These insights were used for the development of effective design parameters 

displayed in the artwork and listed in the dissertation. 

 

In the following second parts of my main chapters, selected phenomenological 

and social science theories were applied to the spacefarersÕ realm of experience. I used 

them for the interpretation of human characteristics because they named implications as 

they emerge from the differences of Earth to space bound existence. These second parts 

also supported the effectiveness of acknowledged parameters. Within the third section of 

these chapters, I commenced with the analysis of artistic works. They were appraised as 

an application that can solve some of the identified problems. For this reason, I utilised 

my identified design principles and applied them to the artwork. In so doing, I evaluated 

these works according to their aesthetical and beneficial impact on the astronaut. Two 

fundamental questions emerged. They concerned the space traveller as recipient and the 

integration of his/her reality into the artistic concept.  

 

Because of the lack of existing space-appropriate artworks, I substituted artistic 

works designed for Earth context in my initial inquiries. In the beginning, I interpreted 

their usage as a limitation, but later these works expanded my analysis about up-to-date 

artistic interventions. The integration of new media artworks, as well as participatory art 

concepts, were recognised as both an explanation of my own artistic practice and an 

expansion for the development of artistic interventions in the space capsule. 

 

Additionally, my research was supplemented by my personal experiences, 

especially those made during my residency at ESTEC, my personal contacts with pending 

space institutions, artists, and curators, as well as through the realisation of my own 

artwork the Nomadic Nature Kit. All these experiences showed scientific demands that 

are posed to the artist and his/her work. They also demonstrated what is meant in praxis 

to turn an artwork into a scientific experiment. In the final, fourth part of each core 

chapter, I listed my results and insights and summarised the potentials of future artworks 

while following my five categories. 
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Throughout my writings, it was of significance that I as an individual artist was 

conducting this research. Within the artistic practice, conclusions and insights are drawn 

differently and do not necessarily follow predefined academic ways of thinking and 

working. Being an artist with extensive expertise in diverse disciplines and media, I was 

able to evaluate where artistic creativity is possible. Thus, my knowledge expanded the 

general need for the pure beautification of a technical environment as well as the pure 

usage of physical characteristics. The surplus of this dissertation is founded in my artistic 

perspective, from which I started out to explore the everyday life of interplanetary 

spacefarers. Because of my expertise, I identified five artistic topics relevant for the 

effective implementation of works of art into the space habitat. 

 

In the final overall conclusion, I edited all qualities of artistic practice relevant for 

the artist and his/her artwork designed for the implementation into the habitat of long-

term space travellers. On-site testing of the prospected artistic prototypes is still pending. 

This is the next necessary step, which is now possible after having identified and named 

basic functions of the artwork. According to what I have discovered, concerted research 

in the arts and space science is now possible. As a basic research, these findings were 

made for the artist who is willing to work in the department of human spaceflight. 

However, the research also addresses space scientists, psychologists and sociologists 

because it shows the spectrum of works of art and how their benefits can be put into 

practice. 

 

C | Result 

The results of this dissertation are a) the categorisation of common characteristics of 

artistic interrogation and space research and b) the identification of the parameters displayed 

in artworks onboard extended crewed missions. 
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Chapter A: Introduction  

 

This research analyses the potentials of artworks that could be implemented into 

space habitats of future extended crewed missions to Mars in light their aesthetics, 

benefits, and purpose (1). I will examine the particular psychological and psychosocial 

conditions of confinement and isolation in which space travellers will live during their 

exploratory time. Taking artworks along on interplanetary spaceflights may facilitate 

stress reduction and create for the space travellers a virtual proximity to their home 

planet.  

 

The premise of my dissertation is that space related works of art have the ability to 

reduce the emotional impairments of future space travellers on interplanetary space-

flights. The aim of research is to determine the potentials and aesthetic principles of space 

related long-term artworks and to outline a novel interdisciplinary methodology.  

The dissertation offers a number of new contributions to the field, as well as points of 

departure for future collaborations between artists and space researchers. These are:  

 

1.  The first in-depth research into benefits, aesthetics, and impacts of long-term 

artworks within the indoor environment of extended crewed space missions. 

 

2.  The identification of potentials of space related artworks, which might lead to 

effective studies within space research and their actual integration into prolonged 

spaceflights. 

 

3.  The naming of relevant principles for artworks included on long-term human 

spaceflights. 

 

4.  The research will help to establish a novel method of art practice for future indoor 

space habitats. 
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The aim of this dissertation is to categorise the characteristics of the points of 

intersection between artistic interrogations and human spaceflight research. The task is 

not to present complete, comprehensive data, but rather to demonstrate similarities. My 

basic research makes further research now possible. However, this dissertation cannot 

cover all categories of space art, space related activities or space research. The field is 

simply too large, and further research is needed. 

 

  Today, one of the most significant discussions on human space research involves 

the psychological effects of isolation and confinement and space travellersÕ sensible use 

of time during interplanetary travel. Both space researchers and enthusiasts suspect that 

new, unconventional methods must be developed to rise to the challenge and answer 

these questions. The American entrepreneur Celeste Volz Ford summarises this new 

orientation by asking an intellectual rethinking, concluding that the Ôfuture workforce is 

going to consist of engineers who think like artists and artists who think like engineersÕ 

(2). Surprisingly this quotation mentions artists within a field of research from which they 

have actually been excluded, save for isolated exceptions. In reality, no noteworthy 

collaborations between artists and space researchers have occurred. This indicates the gap 

my thesis intends to span by examining the potentialities and limits of artistic works 

within crewed space travel, and by presenting a novel interdisciplinary field of study. 

 

 So far a large and growing body of scientific study has investigated the limiting 

factors of human performance during future extended space missions. Some of these 

studies contain numerous comments and recommendations relating to recreation and the 

mitigation of psychological stressors expected out of orbit. These studies include those 

conducted by the European Space Agency ESA Ð such as the HUMEX Report (2003), a 

study on humansÕ survivability and adaptation to long-duration exploratory missions; by 

the American National Aeronautics and Space Administration NASA such as the Living 

Aloft Study ((1985) 2005); and also research into space-analogous environments (3). 

Some areas urgently in need of further research include effective leisure time activities, 

sensory stimulation, the replacement for the invisibility of Earth and the spacefarersÕ 

(virtual) interaction with home. Although many countermeasures that have been 
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identified are based on cultural skills and include artistic creativity, as of this writing, no 

ongoing collaboration between artists, space researchers and space travellers within these 

fields have been part of the preparatory process of human spaceflight.  

 

My plan is to outline these interdisciplinary working conditions, because in order to 

integrate artworks into space travel, artists will have to become familiar with the 

conditions of this travel and include elements in their artworks that transform them into 

scientific procedures. As is typical in human spaceflight, the artwork as well will be 

evaluated on the basis of experiment, and it will have to be measured against scientific-

technological parameters of utility and refutability. The verifiability of these artistic 

works has two ramifications: 

 

1. The artwork must follow scientific objectives. This involves researching a 

concrete, scientific hypothesis vis-ˆ -vis the artwork. Concomitant with this is the 

expectation that the proposed experiment Ð in this case the work of art Ð possesses 

the potential to solve a given problem.  

 

2. The artwork becomes an agent that is deployed with the expectation that it 

possesses evidentiary value. The (artistic) experiment includes the provisions for 

answering the problem. To meet scientific goals, in addition to the practical 

execution of trial runs, an exact technical description of the necessary actions and 

provisions are expected.  

 

As an artist and as a consequence of these demands, I needed to investigate artistic 

works in crewed space travel in light of their integrability into the space habitat, and to 

ascertain relevant principles necessary for the collaboration of artists, spacefarers and 

space researchers. Thus one question addressed in this dissertation is whether existing 

artworks are appropriate for future extended human spaceflights, or whether they will 

have to be modified according to the specific situation in which the long-term space 

traveller will live. Most of the artworks reviewed thus far, however, suffer from the fact 

that the public toward which they are geared are earthlings, and not the astronauts in their 
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capsule habitat who will be sole users and exclusive recipients. 

  

As I will demonstrate within this dissertation, the unique existential living 

conditions of spacefarers in their space capsule found little resonance in these art 

productions. As with all objects brought along within the habitat, so too with future 

artworks we must assume that they will need to be life-sustaining in some capacity. The 

presence of artworks in the system of the space capsule alone makes this particular 

meaning necessary, which is to say that the artwork must attempt to bolster the physical 

and mental well-being of the space travellers.  

 

The presence of the artwork implies that, artists must review the impact of their 

works and, by extension, develop responsible works of art, the conception of which 

integrates the environment and the personality of the space traveller into their artistic 

concepts. To convey the potential scientific relevance of artworks in indoor space habitats 

I have selected significant examples, and have studied them with an eye toward their 

integrability as supportive and recreational countermeasures for space travellers and 

future users.  

 

The artworkÕs purpose-based status in this context means that the work of art is no 

longer, in the classic sense, an artwork. But it is also something other than a context-

specific work. Instead it approximates applied art, like architecture for example. For 

creative works in the context of outer space it means that they must be suitable to the 

demands of functionality, efficiency, safety and the individual. These factors are essential 

conditions for the integration of artworks into human spaceflight. The task of any artist is 

to achieve a balance between aesthetics and functionality, and to integrate his/her creative 

design abilities within these parameters.  

 

In the first chapter of this dissertation I will elucidate the theoretical and aesthetic 

premises of future works of art that will  be applied. I will examine the presence of the 

artwork within the space capsule as the cause of the emergence of atmospheres. My use 

of the term ÔatmosphereÕ differs from the physical parameter that characterises the 
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gaseous layers surrounding the Earth and other heavenly bodies. I am concerned with a 

new field of aesthetics that is based on particular human cognitive capacities to react 

emotionally to spaces and surroundings. I will discuss the term in Chapter B (ÔWithin the 

habitat, aesthetic dimension of the artworkÕ) with regards to the artworkÕs initialisation of 

atmospheres within the space capsule.  

 

 The chapter begins by presenting the inner space of the capsule and its given 

invariance as currently assumed. The travellersÕ prolonged confined and isolated 

existence in the hermetic capsule system is interpreted as the cause of emotional 

misbehaviour, and as responsible for the psychic and psychosocial impairments that can 

be expected of future explorers to Mars. The second part of the chapter will present 

Gernot BšhmeÕs concept of atmosphere. This German philosopher defines atmospheres Ð 

with which spaces and landscapes are imbued Ð on the foundation of corresponding or 

conflicting experiences and through which the individual emotional response to spaces is 

considerably influenced. In the third section of the chapter I will analyse the Ôplay of 

appearancesÕ of artworks. This theory was posited by Martin Seel and bespeaks three 

forms: mere, existential/corresponsive, and reflexive appearance. These three modes of 

appearance reveal the way in which artworks could re-form the immutability of the 

capsule habitat in the future. 

 

 Because I am treading new ground with the study at hand, it is necessary to 

disentangle the potentialities of future artworks on extended human spacefli ghts from the 

basic requirements. Five philosophical categories significant for the integration of works 

of art arise from the space travellerÕs spatial distance to Planet Earth and his/her mental 

state during extended space missions. These basic concepts are spatiality, place, nature, 

home, and identity. They result from the studies of a personÕs presence in outer space and 

his/her capsule existence. My point of entry into the use and interpretation of artworks 

has developed from the spacefarerÕs self-awareness, the environmental conditions in the 

capsule, as well as the appearance of the artwork. Within these categories I will compare 

and contrast applicable theories and existing works of art with a view to identify useful 

design principles for space related indoor works of art.  



© Johannsen 2011                                                                                                                                      20 

I understand that artworks are a mean of making something visible. They have their 

own reality that cannot be replaced by anything else. In this way, artworks differ from all 

other objects onboard future space habitats. In the space capsule, works of art can offer an 

answer other than the usual design-technical or psychological/medical measures currently 

proposed in human space research. Every artwork reflects on a given content, thus, works 

of art offer ÔmoreÕ than can be discovered by perception alone. To illustrate this aesthetic 

difference, I have chosen the five titles ÔLimitlessnessÕ, ÔPlacelessnessÕ, ÔSensorialnessÕ, 

ÔHomelikelinessÕ, and ÔClosenessnessÕ. These terms have resulted from my investigation 

of space travellersÕ living conditions and describe the situation during their exploratory 

time, i.e. ÔclosenessnessÕ being the state of closeness, while ÔhomelikelinessÕ describes 

the likeliness (or unlikeliness) of being able to replicate a domestic atmosphere. In this 

context, I was always interested in the point where artistic interventions would make 

sense for the space traveller as a recipient and user of the artworks. The chosen terms and 

categorisations express the similarities between artistic and scientific lines of inquiry and 

offer a path for joint research.  

 

The whole dissertation has been divided into five core chapters, these are: 

 

[physical space | spatiality] Limitlessness (Chapter C1)  

The ÔAtmosphere of LimitlessnessÕ focuses on disorientation and the lack of 

gravitational pull. This is represented by the physical conditions of outer space, its 

influence on human bodies and artistic practice. The artistic example analysed is 

Agnes Meyer-BrandisÕ work cycle Cloud Core (2007-2010). The artist realised this 

project both in zero-gravity conditions and on Earth, thus thematising the spatio-

physical differences between Earth and outer space. 

 

[geographical space | place] Placelessness (Chapter C2)   

This chapter investigates the relationships of reflection between human, Earth and 

the universe. Thinking about place allows the spacefarer to have a reflexive 

approach to his own existence and other presences. The ÔAtmosphere of 

PlacelessnessÕ thematises the polar constellations of place and space, meaning and 
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meaninglessness. The artistic examples I compare are Shiro MatsuiÕs 2010 work 

EPO4-DeweyÕs Forest and my own art object Nomadic Nature Kit (2010). Both 

artworks offer the space traveller site-specific concepts for reflection. 

 

[natural space | nature] Sensorialness (Chapter C3) 

Outer space is a hostile environment that eludes human perception and is lethal to 

humans. One effect of this is that the space traveller can enter the universe only 

with the help of life-support systems that adapt the natural environment of Earth, 

reducing them to the factors necessary for life. The ÔAtmosphere of SensorialnessÕ 

uses the artistic work as a substitution for earthly sensorial perceptions. The 

examples studied and compared are Takuro OsakaÕs 2009 light object Spiral Top 

and the work Il Colori dello Spazio (2007) by the artist Liuccia Buzzoni.  

 

[domestic space | home] Homelikeliness (Chapter C4) 

For the duration of the space trip the capsule would become a temporary home and 

the single safe place for the crew. Surrounded by deadly outer space, which offers 

no salvation whatsoever, it is the responsibility of the crew to set up house and 

create normalcy in their spaceship. The ÔAtmosphere of HomelikelinessÕ is 

addressed to the crew. The works Tea Room in Space proposed by Yuishi 

Yonebayashi (2004) and one of my interactive installations designed for the Earth 

context, entitled Slice_Game (2000), are presented and compared. Both works offer 

social activities and exhibit an approach for future artworks that could be 

implemented into space habitats. 

 

[individual space | identity] Closenessness (Chapter C5) 

The ÔAtmosphere of ClosenessnessÕ is made for the individual. In this chapter I 

analyse various forms for self-occupation. Personal objects and their attendant 

activities afford the space traveller continuity to his/her Earth-bound existence. The 

example discussed is the diary of the American astronaut Jerry M. Linenger, Letters 

to my Son (1997). This is compared with Takuro OsakaÕs 2009 Sumi Marbling 

Water Art. 
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In addition, I will discuss another one of my installations Constructing Paradise 

(see Chapter D). This is a mixed media artwork that focuses on a participatory approach, 

one that can be useful for developing artworks out of orbit. This excursus offers a 

thematic and practice-oriented complement to the investigations pursued in the core 

chapters. 

 

The concluding Chapter E discusses the dimensions of scientific demands that 

artistic practice as well as works of art must fulfil. The chapter addresses the following 

question: To what extent artists can accompany and support the scientific process? As 

demonstrated within the dissertation, a willingness on the part of artists to design 

interdisciplinary works is a precondition for future works of art in this space context. The 

complexity of demands in the name of both science and safety makes new methods 

essential. In this regard, an important condition for the successful cooperation of artists, 

space scientists, engineers, and astronauts is the identification of similarities and 

differences of method. This identification helps in particular when art and artists are 

compared with other scientific methods and results in order to make their significance 

appreciated. The chapter gives an overview about these basic prerequisites as well as 

areas recommended for future research. 

 

Book of Principles 

 

During my research and writing, I have also identified a set of principles, because 

art production for extended crewed missions has to review very specific aspects and 

complex needs. This ÔBook of PrinciplesÕ is organised according to my own categories 

and numeration. These numbers are used as a visual link and refer directly to the 

dissertation, and vice versa. The book is designed as a starting point for future artistic 

work and research in this complex area. 

 

Throughout my dissertation, each identified principle is high lightened in a grey 

box. They name familiarities within artistic practise and scientific research and point the 

way for interdisciplinary art concepts to emerge. They have been selected on a solid 
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evaluation of the actual life world in which the space traveller lives and the five 

philosophical categories of spatiality, place, nature, home and identity.  

 

Interconnections between these categories are possible and inside the functional 

and reduced habitat highly requested. For example, the ÔArtwork of PlacelessnessÕ turned 

out as one of the most complex work of art that can simultaneously refer to other 

categories and interpretations such as ÔLimitlessnessÕ, ÔSensorialnessÕ and/or 

ÔClosenessnessÕ. In order to show these associations, I referenced cognate categories in 

blue brackets [type of artwork ] throughout the relevant text passages. 

 

Future scenario 

 

The American National Aeronautics and Space Administration (NASA) and other 

international space agencies are considering currently two scenarios for crewed missions 

to our neighbouring planet of Mars. These plans are based on the concepts of Robert 

Zubrin (1997) and integrate the variable distances of the planets that rotate around the sun 

in changing distances and velocities. Zubrin, the American aerospace engineer designed a 

seminal exploratory hypothesis in the beginning of the 1990s. Since then they have built 

the foundation for the development of human missions to Mars. 

 

These two scenarios differ in their time and energy requirements. The 500-day-

model postulates transfer times of 179 days for the outgoing flight and 248 days for the 

return flight; a distance of 56 million kilometres. This scenario, which includes a stay of 

only thirty days on Mars, is considered relatively short. By comparison, the 1,000-day 

scenario presupposes comparatively long transfer times of 225 days for the outgoing 

flight and 204 for the return. However Ð with a launch window to return to Earth after 

one and a half year Ð this flight would allow a surface stay of a about 500 days, which is 

enough time for the planned research on Mars. If we compare the planned interplanetary 

travel time with historical flights to our Earth satellite, the moon, from the 1970s, the 

distance covered by the Apollo astronauts was very negligible; 384,403 kilometres 

travelled in less than three days. 
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 The human exploration of Mars is a long-term project, not only in duration of 

exploration, but also because it is influenced by the strategies and decisions of the 

countries participating in the endeavour. Already in the acknowledgements of the Mars 

Reference Mission (1997), the authors of the study called attention to a situation within 

which artists will also have to reckon. The problematic potential for such future 

endeavours to change can be due to political considerations, but also to courses of action 

related to future military strategies. These factors influence all activities tied to the 

mission. The lack of certainty in planning is part of a process that is at the mercy of not 

only technological and scientific developments of space travel, but also the availability of 

financial support. Thus Hoffmann and Kaplan explicitly call their study a Ôsnapshot in 

timeÕ and are clear that further modifications to the research project are always possible 

(Hoffman and Kaplan 1997, V). For example, up until American President Barack 

ObamaÕs inauguration, NASA Ð the countryÕs aeronautics and space agency Ð followed 

George W. BushÕs call for a Renewed Spirit of Discovery, which explicitly declared the 

return Ôto the moon and beyondÕ as a political goal. Since the end of the Bush 

Administration, these plans became historical material, and as the former website of the 

White House tells us, they are Ôfrozen in timeÕ. Since 2010, the Obama AdministrationÕs 

plans stand in their place. Though the new government does not currently foresee any 

cancellation of crewed missions to Mars, however, the prioritised field of research is the 

International Space Station ISS in EarthÕs orbit and its maintenance. As a result, the first 

possible crewed mission date for Mars is not planned before 2035 (4). 

  

 In comparison to the uncertainties of planning during preparation time, the Mars 

flight itself must follow an unchangeable course of action and a set of clearly defined 

research goals. Already at takeoff the capsule will need to have all the materials, 

provisions, and equipment needed for the entire duration of the exploration onboard. 

Today additional re-supplies are not planned; once underway, the Mars exploration 

cannot be interrupted. A premature evacuation or termination of the mission is not 

possible. Until their return, the Mars explorers will depend on the space capsule and its 

continuous functioning for their life-support systems. A system error or malfunction 

would terminate the journey and the lives of those onboard. 
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 Today, medical specialists, psychologists, and architects study the conditions of 

autonomy and the ramifications of extreme isolation and confinement. Of particular 

importance is the anticipated size of the space capsule since the spatial limitations of the 

spaceship will impinge on the well-being of individual astronauts and the entire crew. 

Today space researchers assume a habitat size of approximately 300 Ð 400 cubic meters 

with a diameter of 7.5 meters (Hoffman and Kaplan 1997, 3-78/79). Within this limited 

space, six astronauts will live together for the duration of the transfer. All activities of the 

inhabitants, save a few extravehicular activities on the surface of Mars, will take place 

within the space capsuleÕs interior (5).  

 

The current state of research on the exact design of the capsule allows for various 

scenarios Ð either the entire crew will land on MarsÕ surface, or a selected part of the 

crew will remain in orbit in the capsule. In concrete terms, this means that two linked 

habitat systems are necessary. For example four astronauts must land on MarsÕ surface 

and conduct research there, while the two other crew members will orbit Mars for another 

500 days. After this time period, the Mars Lander Crew will return to the orbiting capsule 

and the flight back to Earth will begin. In this variation, two spacefarers would remain in 

the transfer capsule and in weightlessness for the entire three-year duration of the 

exploration. In contrast, the other scenario plans for the entire crew to land on Mars and 

research the surface together. Depending on the scenario, specific effects of space travel 

on the psyche and the body are to be expected. However, neither version has definitively 

been chosen. 

 

 The most extreme part of the voyage to Mars is the fact that the person in space 

cannot escape either from the capsule, because it is the life-sustaining system, nor from 

his/her fellow travellers. In addition, Mars explorers will need to possess a high level of 

motivation and the ability to work within a team in order to successfully adapt to the 

autonomy they will encounter. As part of a group sharing a common fate, each individual 

will need a large amount of social competence as well as the ability to temporarily 

suspend individual needs. 
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According to the HUMEX study by the European Space Agency ESA (2003), a 

number of issues are deemed probable in respect to this interplanetary mission and the 

well-being of the travellers. The study thus lists the current state of research and names 

research questions that have remained unsolved for a long time. Stated limitations include 

influences specific to outer space (e.g. microgravity, cosmic radiation, and the alteration 

of Earth-bound dark-light cycles), as well as limitations caused by the space habitat and 

the astronautsÕ dependence on life-support instruments (e.g. confinement and limited 

facilities). These limitations also include conditions that arise from the volume of 

operational work and research: work under-load and overload, or sustained stress caused 

by the psychosocial situation in the space habitat (e.g. the absence of family and friends, 

lack of privacy and restricted and enforced interpersonal contact) (Horneck, et al. 2003, 

80). 

 

 However, the exact effect on psychological and psychosocial reactions cannot 

fully be researched here on Earth. Studies relevant to my thesis indicate that only real 

voyages will provide definitive information about the effects on space travellers of 

prolonged isolation and confinement, as well as sustained dependence on life-sustaining 

systems. The inclusion of artworks in this context could be a recreational countermeasure 

and a way to create a tie to home. This potential of the arts has remained unresearched 

until this dissertation. 

 

Works of art within indoor space environments | Overview 

 
The first specification of art for outer space was laid out by the astrophysicist and 

editor of Leonardo Journal Roger Malina at the beginning of the 1990s. His ÔSpace Art 

DefinitionÕ differentiated between three viewing sites. First, seeing Ôart in space, viewed 

from EarthÕ is the classical form of art appreciation Ð which assumes the Earth as the 

place of viewing. In this case the artwork hovers above the viewer. Second, Ôart on Earth 

viewed from spaceÕ transports the recipient into zero gravity and turns the view on its 

head; then the direction of viewing turns back from outer space towards Earth. Both 

positions imagine a swapping of locations and perspectives of perception; they juxtapose 
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gravity with no gravity, and the human perceptual space of Earth with the disoriented, 

multidirectional space of the universe. However in the third category of Ôart in space, 

viewed in space,Õ do both the viewer and the art object find themselves together in zero 

gravity. Here, the physical conditions of cosmic space apply to human and work, and the 

change in location is complete (6). Throughout my dissertation and within the following 

passage I focus exclusively on the investigation of this weightless space and the mutual 

existence of work and recipient in zero gravity. 

 
Until now there have been very few artworks realised on a space station in EarthÕs 

orbit or during a parabolic flight. The selection presented here is based on my own 

categorisation of works of art designed for indoor space environments and demarcates the 

framework within which current art production operates. 

 

 
 

Figure A1 Cosmic Dancer, Arthur Woods, launched 1993 to Russian MIR Space Station in Earth orbit (7) 
 

ÔCosmic DancerÕ was the first artwork in history that travelled in a space station 

The object was made by the Swiss-based American artist Arthur Woods (Fig. A1). An 

integral part of this work was the reception of art in the space habitat, which was based 

on mutual floating in weightlessness on the part of both the work of art and the viewer; 

therefore it formally investigated zero gravity and multidirectionality. Cosmonaut 

Alexander Polischuk (8), who carried out a number of movements and interactions with 

the art object onboard the Russian MIR Space Station, found that (9): 

 
The Cosmic Dancer is a curious sculpture, angular and unusual from the classical 
understanding of art. Nevertheless it made us pleasure. And that it is a ÔCosmic 
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Dancer,Õ as the English title says, we have never had any doubt. Particularly 
interesting it was to dance with it to music. Dancing is meant symbolically as we 
circled around it and it also moved freely as it wanted and it looked like it circled 
around us for some reason. That we can really call dancing! (original quotation) 

 
One unexpected outcome of the weightless object was that it floated in all existing 

directions in space and this encounter between artwork and viewer was new and unique. 

It did not conform to art reception in the context of an exhibition as practised on Earth. 

The freedom of movement granted by zero gravity allowed Cosmonaut Polischuk to 

speak of a dance that ensued a common interaction between object and viewer. The 

missing pull of gravity enabled unusual forms of expression and a novel range of 

movement. Joy and unburdened lightness thus became themes of this work of art. 

 

 
 

Figure A2 Ars Ad Astra, first art exhibition in Earth orbit 1995 (10) 
  

It is surprising that the group exhibition Ars ad Astra was held two years later. 

Twenty drawings on the theme of space and humanity were exhibited in the form of a 

traditional, salon-style presentation inside the Russian MIR Space Station (Fig. A2). 

Preceding the event was an open painting and drawing competition aimed at artists and 

amateurs, which resulted in the congregation of a variety of drawings. The concept 

excluded the use of zero gravity and instead used the space capsule as a conventional 

exhibition space (see O.U.R.S. Foundation 1995). However, despite this earthly 

presentation, spacefarers seemed to appreciate the presence of the artworks within the 

space station. After having selected a painting as the winner of the competition, German 

astronaut Thomas Reiter highlighted the special value of the arts for his survival (11): 
































































































































































































































































































































































































































































































































































