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Abstract

This paper presents the mission architecture and two-year operational timeline for Constellation Alpha, The 
Human Initiative’s (THI) first terrestrial analogue habitat constellation. Designed to be the largest and most 
ambitious analogue habitat ever constructed, Constellation Alpha will house a crew of 50 participants in a 
multi-dome geodesic complex, providing an unprecedented platform for astrosociological research into the 
dynamics of large-scale space communities. This paper details the architectural design of the constellation, the 
multi-stage crew selection and training program, the phased mission operations timeline, and the comprehen-
sive research objectives focused on social cohesion, cultural development, and organizational effectiveness. 
The article also provides a detailed risk management framework and a government-auditable budget for the 
two-year program. Constellation Alpha represents a critical step in THI’s mission to develop sustainable, hu-
man-centric environments for future long-duration missions to Mars and beyond, moving beyond mere surviv-
al to create thriving off-world communities.

1. Introduction

The preceding critical study of analogue space hab-
itats has demonstrated both the immense value and 
the significant limitations of three decades of terres-
trial research. While existing analogue programs have 
provided invaluable data on the technical and psycho-
logical challenges of space habitation, they have been 
constrained by small crew sizes, short mission dura-
tions, and a primary focus on individual and small-
group dynamics. As humanity stands on the precipice 
of becoming a multi-planetary species, a new gener-
ation of analogue research is required—one that can 
address the complex social, cultural, and organiza-
tional challenges of establishing large-scale, long-du-
ration communities beyond Earth.

To meet this challenge, The Human Initiative (THI) is 
proud to announce the development of Constellation 
Alpha, a 50-person terrestrial analogue habitat constel-

lation designed to be the largest and most ambitious 
analogue research program ever undertaken. This pro-
gram represents a fundamental shift in analogue re-
search, moving beyond the study of isolated crews to 
the investigation of emergent community dynamics in 
a simulated off-world environment. Constellation Al-
pha will serve as a critical proof-of-concept for THI’s 
innovative habitat design principles, which integrate 
geodesic dome architecture, multi-dome constellation 
configurations, and a culturally-informed four-direc-
tional organizational structure.

The primary objective of the two-year Constellation 
Alpha program is to conduct groundbreaking research 
in the field of astrosociology, focusing on the social, 
cultural, and behavioural dynamics of a large, diverse 
community living in a simulated space environment. 
By assembling a crew of 50 participants—an order 
of magnitude larger than any previous analogue mis-
sion—Constellation Alpha will provide an unprece-
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dented opportunity to study the emergent properties 
of community formation, social cohesion, cultural 
development, and organizational effectiveness in a 
closed and isolated setting. The research conducted 
during this program will be instrumental in develop-
ing the social and organizational technologies neces-
sary to create thriving, sustainable communities on 
Mars and beyond.

This paper details the complete mission architecture 
for Constellation Alpha, from the architectural de-
sign of the habitat complex to the multi-stage crew 
selection and training program, the phased opera-
tional timeline, and the comprehensive research ob-
jectives. It also provides a detailed risk management 
framework and a government-auditable budget for 
the two-year program, demonstrating the rigour and 
professionalism that underpin this ambitious under-
taking. Constellation Alpha represents not merely an 
incremental advance in analogue research, but a bold 
leap forward in our quest to understand and prepare 
for the human future in space.

2. Constellation Alpha Architecture

The architectural design of Constellation Alpha repre-
sents a revolutionary synthesis of structural engineer-
ing, environmental psychology, and astrosociological 
theory. This design is not merely a collection of build-
ings, but a carefully orchestrated spatial environment 
designed to foster the emergence of a thriving human 
community in isolation. The habitat complex em-
bodies THI’s core design philosophy: that the physi-
cal environment is not a passive container for human 
activity, but an active participant in shaping social 
dynamics, cultural development, and psychological 
well-being.

The design draws extensively from research in envi-
ronmental psychology, which has demonstrated that 
spatial organization profoundly influences human be-
haviour, social interaction patterns, and community 

formation [1, 2]. Unlike previous analogue habitats 
that have prioritized functional efficiency over social 
considerations, Constellation Alpha is designed from 
the ground up to support the complex social and cul-
tural needs of a large, diverse community living in ex-
treme isolation.

2.1 Design Philosophy: Architecture as Social 
Technology
The foundational principle underlying Constellation 
Alpha’s design is the recognition that architecture 
functions as a form of social technology—a physical 
framework that enables, constrains, and shapes hu-
man social behaviour. This perspective, grounded in 
the work of environmental psychologists and astroso-
ciologists, acknowledges that the success of long-du-
ration space missions depends not only on life sup-
port systems and technical infrastructure, but on the 
creation of environments that actively promote social 
cohesion, cultural development, and psychological re-
silience [3, 4].

The design philosophy incorporates several key prin-
ciples derived from astrosociological research:

Spatial Hierarchy and Social Organization: The 
multi-dome configuration creates a natural hierarchy 
of spaces, from intimate private quarters to semi-pri-
vate directional group areas to the large communal 
central dome. This spatial hierarchy supports the de-
velopment of multiple levels of social identity and be-
longing, allowing individuals to maintain both person-
al autonomy and community connection [5].

Flexibility and Adaptability: The modular design 
allows for the reconfiguration of spaces as the com-
munity’s needs evolve over time. This flexibility is 
essential for supporting the organic development of 
cultural practices and social norms that emerge within 
isolated communities [6].
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Symbolic and Cultural Meaning: The four-direc-
tional layout is not merely functional but carries deep 
symbolic meaning that can serve as a foundation for 
the development of shared cultural narratives and 
community identity. Research in cultural anthropol-
ogy has shown that spatial symbolism plays a crucial 
role in community cohesion and cultural continuity 
[7, 8].

Biophilic Design Elements: The integration of nat-
ural elements, including plants, natural lighting, and 
organic forms, is designed to mitigate the psycholog-
ical stress of confinement and to maintain the crew’s 
connection to the natural world. Studies of isolated 
communities have consistently shown that access to 
nature, even in simulated form, is critical for main-
taining psychological health [9, 10].

2.2 The Geodesic Dome as the Foundational 
Building Block
The foundational architectural element of Constella-
tion Alpha is the geodesic dome, a structural system 
that represents the optimal convergence of engineer-
ing efficiency and psychological well-being for isolated 
communities. As established in the preceding critical 
study, the geodesic dome offers a unique combination 
of structural efficiency, spatial quality, and psycholog-
ical benefits that make it the ideal structural system 
for extraterrestrial habitats. However, the selection of 
geodesic domes for Constellation Alpha extends be-
yond mere structural considerations to encompass a 
deep understanding of how architectural form influ-
ences human psychology and social behaviour.

Structural and Engineering Superiority: The geo-
desic dome’s triangulated structure distributes loads 
evenly across the entire framework, creating a struc-
ture that is both incredibly strong and remarkably effi-
cient in its use of materials. For Constellation Alpha, 
the domes will be constructed from advanced light-
weight, high-strength composite materials, incorpo-
rating carbon fibre and aerospace-grade aluminium al-

loys that provide exceptional structural integrity while 
minimizing construction time and cost. The inherent 
redundancy of the geodesic structure means that the 
failure of any single structural element will not com-
promise the integrity of the entire dome, a critical 
safety feature for isolated habitats.

Psychological and Spatial Benefits: The spherical 
geometry of geodesic domes creates a fundamental-
ly different psychological experience compared to 
the rectangular spaces that dominate conventional 
architecture. Research in environmental psychology 
has demonstrated that curved, organic forms are as-
sociated with reduced stress, enhanced creativity, and 
improved social interaction [11, 12]. The absence of 
sharp corners and the continuous, flowing surfaces of 
the dome create a sense of enclosure that is protec-
tive rather than confining, addressing one of the most 
persistent psychological challenges of long-duration 
isolation.

The dome’s geometry also maximizes the sense of 
spaciousness within a given volume. The high, vaulted 
ceiling creates a cathedral-like quality that has been 
shown to promote expansive thinking and reduce feel-
ings of claustrophobia [13]. This is particularly impor-
tant for Constellation Alpha, where the psychological 
well-being of 50 individuals living in close proximity 
for extended periods is paramount.

Acoustic Properties and Social Interaction: The 
curved surfaces of geodesic domes create unique 
acoustic properties that enhance communication and 
social interaction. Unlike rectangular rooms, which 
can create acoustic dead zones and echo chambers, 
the spherical geometry of domes distributes sound 
evenly throughout the space, facilitating natural con-
versation and group interaction. This acoustic qual-
ity is particularly valuable for the central communal 
dome, where the entire 50-person crew will gather for 
meals, meetings, and social activities.
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2.3 The Multi-Dome Constellation Configura-
tion
Constellation Alpha will consist of a network of five in-
terconnected geodesic domes, forming a multi-dome 
“constellation” that provides a high degree of redun-
dancy, functional specialization, and scalability. This 
configuration represents a fundamental departure 
from the monolithic, single-structure habitats that 
have characterized previous analogue missions, cre-
ating a more complex and dynamic environment that 
better simulates the challenges and opportunities of a 
real off-world settlement.

The constellation concept is grounded in astrosoci-
ological theory regarding optimal community organ-
ization in extreme environments. Research by Pass 
and other astrosociologists has demonstrated that 
successful isolated communities require a balance be-
tween unity and diversity—spaces that bring the com-
munity together and spaces that allow for the develop-
ment of distinct sub-groups and specialized activities 
[14, 15]. The multi-dome configuration achieves this 
balance by creating a network of interconnected but 
distinct spaces, each with its own character and func-
tion.

Functional Specialization and Social Differentia-
tion: The multi-dome design allows for the creation 
of functionally specialized environments, each opti-
mized for specific activities and social dynamics. This 
specialization is crucial for supporting the complex so-
cial ecology of a 50-person community, where differ-
ent individuals and groups will have varying needs for 
privacy, collaboration, and specialized activities. The 
functional differentiation of spaces also supports the 
natural tendency for sub-groups to form within larger 
communities, providing dedicated spaces where these 
sub-groups can develop their own cultures and prac-
tices.

Redundancy and Resilience: From an astrosociolog-
ical perspective, the multi-dome configuration pro-

vides not only technical redundancy but social resil-
ience. If conflicts or tensions arise in one area of the 
habitat, the modular design allows for the temporary 
isolation of problematic areas while maintaining the 
overall function of the community. This spatial flex-
ibility is essential for managing the inevitable social 
dynamics that emerge in isolated communities.

Scalability and Growth: The constellation concept is 
inherently scalable, allowing for the addition of new 
domes as the community grows or as new functions 
are required. This scalability is important not only for 
the practical expansion of the habitat but for support-
ing the psychological sense of growth and develop-
ment that is crucial for maintaining morale in long-du-
ration missions.

The constellation will be organized around a central, 
larger dome that serves as the communal heart of the 
habitat, with four smaller, specialized domes extend-
ing in the cardinal directions. This layout is not mere-
ly a matter of convenience; it is a deliberate design 
choice informed by astrosociological research into the 
importance of spatial organization for social cohesion 
and community well-being, as well as by the symbolic 
and organizational principles derived from successful 
long-enduring terrestrial cultures.

2.4 The Central Communal Dome: Heart of 
the Community
The central dome of Constellation Alpha will be the 
largest and most significant of the five domes, with a 
diameter of 30 meters and a ceiling height of 15 me-
ters, creating an impressive 10,600 cubic meters of 
communal space. This dome serves as more than just 
a gathering place; it functions as the social, cultural, 
and spiritual heart of the community, designed to fos-
ter the emergence of shared identity and collective 
purpose that are essential for the success of isolated 
communities.

Spatial Design and Social Psychology: The design of 
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the central dome draws extensively from research in 
environmental psychology and proxemics—the study 
of how spatial relationships affect human behaviour 
and social interaction. The large, open space is de-
signed to accommodate the full spectrum of social ac-
tivities, from intimate conversations between two in-
dividuals to community-wide gatherings of all 50 crew 
members. The dome’s circular geometry naturally cre-
ates a sense of equality and inclusion, with no “head 
table” or hierarchical seating arrangements that might 
reinforce social stratification [16, 17].

Functional Zones and Activity Areas: The interior of 
the central dome is organized into several distinct but 
interconnected functional zones:

•	 The Community Dining Area: A large, flexible 
dining space capable of accommodating the en-
tire crew for communal meals. Research has con-
sistently shown that shared meals are one of the 
most important rituals for building and maintain-
ing community cohesion in isolated groups [18, 
19]. The dining area features modular furniture 
that can be reconfigured to support different so-
cial arrangements, from large community feasts to 
smaller, more intimate group meals.

•	 The Social Lounge: A comfortable seating area 
designed for informal social interaction, conversa-
tion, and relaxation. This space includes a variety 
of seating options, from individual chairs for those 
seeking solitude to large, comfortable sofas that 
encourage group interaction.

•	 The Community Library and Information 
Center: A quiet area dedicated to reading, study, 
and access to digital information resources. This 
space serves not only as a repository of knowledge 
but as a symbol of the community’s commitment 
to learning and intellectual growth.

•	 The Multi-Purpose Recreation Area: A flex-
ible space that can be adapted for a wide variety 
of recreational activities, from group games and 
entertainment to cultural performances and cel-

ebrations. This area includes a small stage for 
presentations and performances, recognizing the 
importance of cultural expression in maintaining 
community morale.

•	 The Community Assembly Space: A formal meet-
ing area designed for community governance, de-
cision-making, and conflict resolution. This space 
is designed to support democratic processes and 
collective decision-making, with seating arranged 
in a circle to promote equality and open commu-
nication.

•	 Symbolic and Cultural Significance: Beyond its 
functional purposes, the central dome serves im-
portant symbolic functions that support commu-
nity identity and cohesion. The dome’s position at 
the centre of the constellation makes it a natural 
focal point and gathering place, while its impres-
sive scale and architectural beauty create a sense 
of pride and shared ownership among the crew. 
The space is designed to support the development 
of community rituals, traditions, and cultural 
practices that will emerge organically during the 
mission.

2.5 Interconnection and Redundancy
The five domes of Constellation Alpha will be inter-
connected by a series of pressurized tunnels, allowing 
for easy and safe transit between the different areas 
of the habitat. Each of the domes can be isolated in 
the event of an emergency, providing a high degree of 
redundancy and ensuring the safety of the crew. This 
modular design also allows for future expansion of the 
constellation, with the potential to add new domes as 
the research program evolves.

The interconnection system is designed not merely 
for functional connectivity but to support the natu-
ral flow of social interaction throughout the habitat. 
The tunnels are wide enough to accommodate casual 
encounters and conversations, with small alcoves 
and seating areas that encourage spontaneous social 
interaction. This design recognizes that much of the 
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most important social bonding in communities occurs 
during informal, unplanned encounters rather than in 
formal, structured activities.

3. The Four-Directional Specialized 
Domes: An Astrosociological Framework

The four specialized domes extending from the cen-
tral hub represent one of the most innovative aspects 
of Constellation Alpha’s design, embodying a sophis-
ticated understanding of how spatial organization can 
support optimal social and psychological functioning 
in isolated communities. This four-directional layout 
is not merely a functional arrangement but a carefully 
designed organizational framework grounded in as-
trosociological research and informed by the organi-
zational principles of successful long-enduring terres-
trial cultures.

3.1 Theoretical Foundation: The Four-Direc-
tional Model in Astrosociology
The four-directional organizational model employed 
in Constellation Alpha draws from extensive research 
in astrosociology, particularly the work of Jim Pass 
and other scholars who have studied the social and 
cultural requirements for successful space communi-
ties [20, 21]. This research has identified the need for 
organizational structures that can provide both sta-
bility and flexibility, supporting individual autonomy 
while maintaining community cohesion.

The four-directional model addresses several key 
challenges identified in previous analogue habitat re-
search:

Role Clarity and Social Identity: By organizing the 
crew into four distinct directional groups, each asso-
ciated with a specific dome and set of responsibilities, 
the model provides clear role definitions that help 
prevent the role ambiguity and social confusion that 
have plagued previous analogue missions [22, 23].

Balanced Specialization: The four-directional model 
ensures that all essential aspects of community life are 
represented and balanced. Rather than creating a rigid 
hierarchy, the model recognizes that different types of 
activities and expertise are equally important for com-
munity success.

Cultural Symbolism and Meaning: The use of car-
dinal directions as organizing principles taps into 
deep-seated human psychological and cultural asso-
ciations with spatial orientation. Research in cultural 
anthropology has shown that directional symbolism 
is found in cultures around the world and serves im-
portant functions in organizing social life and creating 
shared meaning [24, 25].

Conflict Resolution and Social Balance: The 
four-directional model provides a natural framework 
for managing conflicts and maintaining social balance. 
When tensions arise between individuals or groups, 
the directional structure provides alternative social 
pathways and support networks that can help resolve 
conflicts without disrupting the entire community.

3.2 East Dome (Initiation): The Foundation of 
Personal Renewal
The East Dome, associated with the direction of the 
rising sun and the symbolism of new beginnings, 
serves as the primary residential area for Constella-
tion Alpha’s crew. This dome houses the private sleep-
ing quarters for all 50 participants, providing each in-
dividual with a small but carefully designed personal 
space that serves as a sanctuary within the larger com-
munity environment.

Spatial Design and Privacy: Each crew member’s 
personal quarters within the East Dome measures ap-
proximately 3 meters by 2.5 meters, providing suffi-
cient space for sleeping, personal storage, and private 
activities. While compact, these spaces are designed 
to feel spacious and comfortable through the use of 
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high ceilings, natural lighting, and carefully planned 
storage solutions. Research in environmental psychol-
ogy has shown that the availability of private space is 
crucial for psychological well-being in isolated and 
confined environments [26, 27].

Psychological Functions: The East Dome serves sev-
eral important psychological functions beyond simply 
providing sleeping accommodations. The association 
with dawn and new beginnings makes this space sym-
bolically important for personal renewal and reflec-
tion. The quiet, contemplative atmosphere of the East 
Dome provides crew members with opportunities for 
solitude, meditation, and personal processing of their 
experiences within the community.

Social Organization: The 12 crew members assigned 
to the East Dome will develop a special responsibility 
for maintaining the residential areas of the habitat and 
for supporting the personal well-being of all commu-
nity members. This group will be trained in conflict 
mediation, personal counselling, and community sup-
port, serving as the emotional caretakers of the com-
munity.

Cultural Development: The East Dome is designed 
to support the development of personal rituals and 
practices that help crew members maintain their in-
dividual identity within the larger community. This 
might include personal meditation practices, journal-
ling, creative activities, or other forms of individual 
expression that contribute to psychological resilience.

3.3 North Dome (Knowledge): The Intellectu-
al Heart
The North Dome, associated with wisdom and intel-
lectual clarity, serves as the primary research and ed-
ucational centre of Constellation Alpha. This dome 
houses the mission control centre, data analysis lab-
oratories, and educational facilities that support both 
the research objectives of the program and the ongo-
ing intellectual development of the crew.

Research Facilities and Equipment: The North 
Dome contains state-of-the-art research facilities de-
signed to support the comprehensive data collection 
and analysis that is central to the Constellation Alpha 
program. This includes computer workstations for 
data analysis, video conferencing facilities for com-
munication with external researchers, and specialized 
equipment for conducting psychological and social re-
search.

Educational and Learning Spaces: Beyond its re-
search functions, the North Dome serves as the edu-
cational heart of the community, with facilities for for-
mal and informal learning activities. This includes a 
classroom space for group learning sessions, individu-
al study areas, and access to extensive digital libraries 
and educational resources. The emphasis on continu-
ous learning reflects the recognition that intellectual 
stimulation is crucial for maintaining morale and pre-
venting stagnation in long-duration missions.

Social Organization and Responsibilities: The 12 
crew members assigned to the North Dome will serve 
as the intellectual leaders of the community, responsi-
ble for coordinating research activities, facilitating ed-
ucational programs, and maintaining the knowledge 
systems that support the community’s functioning. 
This group will include individuals with backgrounds 
in research, education, and information management.

Knowledge Preservation and Cultural Transmis-
sion: The North Dome will serve as the repository for 
the community’s accumulated knowledge and expe-
rience, including both formal research data and the 
informal wisdom that emerges from community life. 
This function is crucial for ensuring that the lessons 
learned during the Constellation Alpha program are 
preserved and can be transmitted to future space com-
munities.
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3.4 South Dome (Achievement): The Produc-
tive Centre
The South Dome, associated with the sun at its zenith 
and the symbolism of achievement and productivity, 
serves as the primary production and maintenance 
centre of Constellation Alpha. While the life support 
systems will be simulated rather than functional, this 
dome provides a realistic environment for crew mem-
bers to practice the skills and develop the social or-
ganization necessary for maintaining a self-sufficient 
space community.

Simulated Production Systems: The South Dome 
houses sophisticated simulations of the food produc-
tion and life support systems that would be essential 
for a real space settlement. This includes hydropon-
ic growing systems, water recycling equipment, and 
atmospheric processing units. While these systems 
are simulated, they provide realistic training environ-
ments that allow crew members to develop the techni-
cal skills and social coordination necessary for main-
taining complex life support systems.

Work Organization and Productivity: The South 
Dome serves as a laboratory for studying work organ-
ization and productivity in isolated communities. The 
12 crew members assigned to this dome will exper-
iment with different approaches to organizing pro-
ductive work, including various forms of job rotation, 
specialization, and collective decision-making about 
work priorities and methods.

Resource Management and Sustainability: The 
South Dome provides opportunities for crew members 
to develop and practice sustainable resource manage-
ment practices. This includes not only the technical 
aspects of resource conservation and recycling but 
also the social and cultural practices that support sus-
tainable living in resource-constrained environments.

Achievement and Recognition: The South Dome 
serves important psychological functions related to 

achievement and recognition. The productive activ-
ities conducted in this dome provide crew members 
with tangible evidence of their contributions to the 
community’s well-being, supporting the sense of pur-
pose and accomplishment that is crucial for maintain-
ing morale in long-duration missions.

3.5 West Dome (Transformation): The Centre 
of Renewal and Growth
The West Dome, associated with the setting sun and 
the symbolism of transformation and renewal, serves 
as the primary health and wellness centre of Constel-
lation Alpha. This dome is dedicated to supporting the 
physical, mental, and spiritual well-being of the crew, 
providing facilities and programs designed to help 
individuals and the community as a whole adapt and 
thrive in the challenging environment of long-dura-
tion isolation.

Physical Health and Fitness: The West Dome con-
tains a comprehensive fitness centre with equipment 
designed for maintaining physical health in a confined 
environment. This includes cardiovascular equip-
ment, strength training facilities, and space for group 
fitness activities. Research has consistently shown 
that maintaining physical fitness is crucial not only for 
physical health but for psychological well-being and 
social cohesion in isolated communities [28, 29].

Mental Health and Psychological Support: The 
West Dome houses the community’s mental health 
facilities, including private counselling rooms, group 
therapy spaces, and relaxation areas designed for 
stress management and psychological support. The 
dome is staffed by trained mental health professionals 
who provide both individual and group support servic-
es to help crew members cope with the psychological 
challenges of isolation and confinement.

Spiritual and Cultural Practices: The West Dome 
provides space for spiritual and cultural practices that 
support the community’s psychological and social 
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well-being. This includes meditation spaces, areas for 
religious or spiritual practices, and facilities for cul-
tural activities and celebrations. The recognition of 
spiritual and cultural needs reflects the understand-
ing that human beings require more than just physical 
and psychological support to thrive in extreme envi-
ronments.

Transformation and Personal Growth: The West 
Dome serves as a centre for personal transformation 
and growth, providing opportunities for crew mem-
bers to develop new skills, explore new interests, and 
undergo the personal changes that are often neces-
sary for adapting to life in isolated communities. This 
might include artistic activities, skill development 
workshops, or other forms of personal exploration 
and growth.

Community Healing and Conflict Resolution: The 
West Dome serves important functions related to 
community healing and conflict resolution. When con-
flicts arise within the community, the West Dome pro-
vides neutral space for mediation and reconciliation 
activities. The association with transformation and 
renewal makes this dome symbolically appropriate for 
activities related to healing and positive change.

4. Crew Selection and Training Program

The success of Constellation Alpha hinges not on its 
advanced architecture, but on the 50 individuals who 
will inhabit it. The crew selection and training pro-
gram for Constellation Alpha is the most ambitious 
and comprehensive ever designed for an analogue 
mission, moving beyond traditional astronaut selec-
tion criteria to embrace a deeply astrosociological 
approach. The primary goal is not to select the most 
technically proficient individuals, but to assemble a 
diverse, resilient, and socially cohesive community 
capable of thriving under the psychological and so-
cial pressures of long-duration isolation. The selec-
tion process, which is already underway, is designed 

to identify individuals with the unique combination of 
psychological stability, collaborative orientation, and 
cross-cultural competence required to build a new so-
ciety in a simulated off-world environment.

4.1 Phase 1: Global Applicant Pre-Screening 
(In Progress)
The selection process began with an open call for ap-
plicants from around the world, resulting in an initial 
pool of over 10,000 individuals from a wide range of 
cultural and professional backgrounds. This initial 
pool is currently being narrowed down through a rig-
orous pre-screening process based on five publicly 
available criteria:

•	 Baseline Psychological Stability: All applicants 
must demonstrate a high degree of psychological 
stability, as measured by standardized psychomet-
ric instruments such as the Five-Factor Model of 
personality. This criterion is designed to screen 
out individuals with pre-existing psychological 
conditions that could be exacerbated by the stress-
es of long-duration isolation.

•	 Collaborative Orientation: Applicants must pro-
vide evidence of a strong collaborative orientation, 
including experience working effectively in team 
environments, demonstrated conflict resolution 
skills, and a commitment to collective goals over 
individual achievement.

•	 Adaptability and Resilience: Applicants must 
demonstrate a high degree of adaptability and re-
silience, with a proven ability to cope with novel, 
stressful, and uncertain situations. This is assessed 
through a combination of self-report measures 
and a review of the applicant’s life history.

•	 Cross-Cultural Competence: Given the interna-
tional and multicultural nature of the Constella-
tion Alpha crew, all applicants must demonstrate a 
high level of cross-cultural competence, including 
experience working with individuals from diverse 
cultural backgrounds, a sensitivity to cultural dif-
ferences, and an ability to communicate effective-
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ly across cultural boundaries.
•	 Commitment to Research: All applicants must 

demonstrate a clear understanding of and com-
mitment to the research objectives of the Constel-
lation Alpha program. This includes a willingness 
to participate in a rigorous data collection proto-
col and to contribute to the scientific and social 
goals of the mission.

4.2 Phase 2: Remote Assessment and Inter-
views
Following the initial pre-screening, a smaller pool of 
shortlisted candidates will proceed to a second phase 
of remote assessment and interviews. This phase is 
designed to provide a more in-depth evaluation of the 
candidates’ psychological and social characteristics, 
using a variety of innovative assessment tools that 
represent proposed methodologies for comprehensive 
crew evaluation:

In-Depth Psychometric Profiling: Candidates will 
complete a comprehensive battery of psychometric 
tests designed to assess a wide range of psychological 
traits, including cognitive abilities, emotional intelli-
gence, and personality characteristics. The proposed 
assessment battery includes:

•	 Big Five Personality Inventory: To assess open-
ness, conscientiousness, extroversion, agreeable-
ness, and neuroticism

•	 Emotional Intelligence Assessment (EQ-i 2.0): To 
evaluate emotional self-awareness, empathy, and 
social skills

•	 Cognitive Flexibility Scale: To measure adaptabil-
ity and problem-solving approaches

•	 Cultural Intelligence Scale (CQS): To assess abil-
ity to function effectively in culturally diverse en-
vironments

•	 Resilience Scale for Adults (RSA): To evaluate 
psychological resilience and coping strategies

Situational Judgment Tests (SJTs): Candidates will 

be presented with a series of realistic social dilemmas 
that they might encounter in the Constellation Alpha 
habitat. These proposed scenarios are designed to as-
sess social skills, ethical reasoning, and decision-mak-
ing abilities under stress:

Example Scenario 1: “You notice that two crew members 
from different directional groups have been having in-
creasingly heated disagreements during community meet-
ings. Their conflict is beginning to affect the morale of their 
respective groups and creating tension in the central dome 
during meal times. As a community member, how would 
you address this situation?”

Example Scenario 2: “During a simulated emergency drill, 
you observe that one crew member consistently fails to fol-
low established protocols and seems to prioritize their own 
safety over community procedures. This person is well-
liked and contributes positively to community life in other 
ways. How would you handle this situation?”

Example Scenario 3: “Resources for a popular recreation-
al activity have become limited, and multiple directional 
groups want priority access. The community has not yet 
established formal procedures for resolving such conflicts. 
How would you propose to address this situation fairly?”

Virtual Team-Based Assessments: Candidates will 
be grouped into small virtual teams and asked to com-
plete a series of collaborative tasks designed to simu-
late the types of challenges they might face in Constel-
lation Alpha. These proposed assessments include:

•	 Resource Allocation Challenge: Teams must nego-
tiate the distribution of limited resources among 
competing priorities while maintaining group co-
hesion

•	 Crisis Management Simulation: Teams respond 
to a simulated emergency requiring rapid deci-
sion-making and coordinated action

•	 Cultural Bridge-Building Exercise: Diverse teams 
must develop shared protocols that respect differ-
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ent cultural backgrounds and preferences
•	 Long-term Planning Task: Teams must devel-

op sustainable solutions for ongoing community 
challenges while balancing individual and collec-
tive needs

Asynchronous Video Interviews: Candidates will be 
asked to record video responses to a series of struc-
tured interview questions designed to assess commu-
nication skills, motivation, and cultural sensitivity. 
Proposed questions include:

•	 “Describe a time when you had to adapt your com-
munication style to work effectively with someone 
from a very different cultural background.”

•	 “How do you typically handle situations where 
your personal preferences conflict with group de-
cisions?”

•	 “What strategies do you use to maintain your men-
tal health and well-being during stressful or chal-
lenging periods?”

•	 “Describe your understanding of the four-direc-
tional organizational model and how you think it 
might benefit a space community.”

4.3 Phase 3: Finalist Selection and On-Site 
Workshop
The top 100-150 candidates from the remote assess-
ment phase will be invited to a week-long on-site se-
lection workshop. This workshop will provide a final 
opportunity to evaluate the candidates in a face-to-
face setting and to select the final pool of crew mem-
bers for the Constellation Alpha program.

The workshop will include a variety of individual and 
group activities, including:

•	 Group Problem-Solving Challenges: Candidates 
will be divided into teams and asked to solve a se-
ries of complex problems designed to simulate the 
challenges of living and working in the Constella-
tion Alpha habitat.

•	 Peer Evaluation: Candidates will be asked to 

evaluate the performance of their peers, providing 
valuable insights into their social perception and 
ability to work with others.

•	 In-Depth Interviews: Each candidate will partic-
ipate in a series of in-depth interviews with a pan-
el of astrosociologists, psychologists, and mission 
planners.

4.4 Crew Composition and Four-Directional 
Organization
From the finalist pool, a corps of 200 qualified crew 
members will be selected to participate in the two-
year Constellation Alpha program. For each one-week 
mission, a crew of 50 will be selected from this corps, 
with the composition of each crew carefully balanced 
to meet the specific research objectives of that mis-
sion.

The 50-person crew for each mission will be organ-
ized according to THI’s four-directional organization-
al structure. This structure is not a rigid hierarchy, but 
a flexible and dynamic framework for organizing the 
social and work life of the community:

•	 Central Coordination (2 members): Two crew 
members will serve as central coordinators, re-
sponsible for facilitating communication between 
the four directional groups and for managing the 
overall schedule and workflow of the habitat.

•	 Directional Groups (12 members each): The 
remaining 48 crew members will be divided into 
four groups of 12, each assigned to one of the four 
specialized domes (North, East, South, West). 
Each group will be responsible for the activities 
and research associated with their assigned dome, 
and will be encouraged to develop its own unique 
sub-culture and identity within the larger commu-
nity.

4.5 Pre-Mission Training Program
Prior to each mission, the selected 50-person crew 
will participate in an intensive one-week pre-mission 
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training program. This program is designed to prepare 
the crew for the social and psychological challenges of 
the mission, and to provide them with the skills and 
knowledge they need to thrive in the Constellation Al-
pha environment. The training program will include 
modules on:

•	 Astrosociological Principles and Mission Eth-
ics: An introduction to the research goals of the 
mission and the ethical principles that will guide 
the crew’s conduct.

•	 Four-Directional Organizational Dynamics: 
Training on the roles and responsibilities of each 
directional group and the principles of effective in-
ter-group communication and collaboration.

•	 Simulated System Operations: Role-playing ex-
ercises designed to simulate the management of 
the habitat’s life support, power, and other tech-
nical systems.

•	 Conflict Resolution and Community Govern-
ance: Training in conflict resolution techniques 
and the principles of self-governance, empowering 
the crew to manage their own interpersonal issues 
and to develop their own community norms and 
values.

5. Self-Governance and Law

The establishment of effective governance struc-
tures within isolated communities represents one of 
the most critical challenges for long-duration space 
missions. Unlike terrestrial communities that oper-
ate within established legal and governmental frame-
works, space communities must develop their own 
systems of self-governance that can maintain order, re-
solve conflicts, and facilitate collective decision-mak-
ing in extreme environments. The Constellation Al-
pha program provides an unprecedented opportunity 
to study and test different governance models under 
controlled conditions, generating crucial data for fu-
ture space settlements.

Research in astrosociology and the study of isolat-
ed communities has demonstrated that governance 
structures significantly impact community cohesion, 
individual well-being, and mission success [32, 33]. 
Studies of Antarctic research stations, submarine 
crews, and previous analogue habitats have revealed 
both the potential and the pitfalls of different govern-
ance approaches in extreme environments [34, 35]. 
The 50-person scale of Constellation Alpha creates 
unique governance challenges that have never been 
systematically studied in space analogue research.

5.1 Theoretical Framework: Governance in 
Extreme Environments
The governance of isolated communities differs fun-
damentally from conventional political systems due 
to several unique characteristics: the inability to leave 
the community, the interdependence of all members 
for survival, the absence of external enforcement 
mechanisms, and the psychological pressures of con-
finement and isolation [36, 37]. These conditions cre-
ate both opportunities and challenges for democratic 
governance that must be carefully considered in de-
signing governance systems for space communities.

Astrosociological research has identified several key 
principles that effective space governance systems 
must address: legitimacy and consent of the governed, 
adaptability to changing circumstances, mechanisms 
for conflict resolution, balance between individual 
rights and collective needs, and procedures for deci-
sion-making under stress [38, 39]. The governance 
models tested in Constellation Alpha will be evaluated 
against these criteria to determine their suitability for 
future space settlements.

5.2 Five Governance Models for Constellation 
Alpha
The Constellation Alpha program will provide partic-
ipating crews with five distinct governance models to 
choose from, each representing a different approach 
to organizing authority, decision-making, and conflict 
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resolution within the community. These models have 
been selected based on their theoretical foundations, 
practical feasibility, and relevance to the unique chal-
lenges of space communities.

5.2.1 Direct Democracy with Consensus 
Building
Model Description: This model emphasizes maxi-
mum participation and collective decision-making, 
with all major community decisions made through 
community-wide discussion and consensus-building 
processes. All 50 crew members have equal voice in 
governance, with decisions reached through struc-
tured dialogue and negotiation until consensus is 
achieved.

Advantages:
•	 Maximizes legitimacy and buy-in from all commu-

nity members
•	 Ensures all perspectives are heard and considered
•	 Builds strong community cohesion through shared 

decision-making
•	 Aligns with democratic values and principles of 

equality
•	 Provides extensive conflict resolution through the 

consensus process itself

Disadvantages and Potential Issues:
•	 Extremely time-consuming decision-making pro-

cesses that may be impractical in crisis situations
•	 Risk of decision paralysis when consensus cannot 

be reached
•	 Potential for manipulation by charismatic individ-

uals or vocal minorities
•	 May not scale effectively with the 50-person com-

munity size
•	 Consensus pressure may suppress legitimate dis-

sent and minority viewpoints
•	 Emotional exhaustion from constant negotiation 

and discussion

Conflict Resolution Mechanisms: Conflicts are ad-

dressed through facilitated community dialogue, with 
trained mediators helping parties find mutually ac-
ceptable solutions. Persistent conflicts may require 
temporary separation of parties and intensive media-
tion processes.

5.2.2 Representative Council System
Model Description: The community elects a govern-
ing council of 7-9 representatives who make decisions 
on behalf of the larger community. Representatives 
may be elected from geographic areas, functional 
groups, or through at-large elections, with regular ro-
tation of positions to prevent entrenchment of power.

Advantages:
•	 More efficient decision-making than direct de-

mocracy
•	 Maintains democratic legitimacy through elec-

tions
•	 Allows for specialization and expertise in govern-

ance roles
•	 Provides clear accountability through elected rep-

resentatives
•	 Scalable to larger community sizes
•	 Balances participation with practicality

Disadvantages and Potential Issues:
•	 Risk of disconnect between representatives and 

constituents
•	 Potential for political factions and divisive cam-

paigning
•	 May create hierarchies and power imbalances 

within the community
•	 Representatives may prioritize their own interests 

over community needs
•	 Difficulty ensuring adequate representation of mi-

nority viewpoints
•	 Challenges in holding representatives accountable 

in isolated environment

Conflict Resolution Mechanisms: The council serves 
as the primary conflict resolution body, with formal 
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procedures for hearing disputes and rendering deci-
sions. Appeals processes and recall mechanisms pro-
vide checks on council authority.

5.2.3 Rotating Leadership Collective
Model Description: Leadership responsibilities ro-
tate among all qualified community members on a reg-
ular basis (e.g., monthly or quarterly), with different 
individuals taking turns serving as community coordi-
nators, decision-makers, and conflict mediators. This 
system ensures that no individual accumulates long-
term power while providing all members with leader-
ship experience.

Advantages:
•	 Prevents concentration of power and potential for 

abuse
•	 Provides all members with leadership experience 

and skills
•	 Maintains equality and prevents hierarchical strat-

ification
•	 Reduces burnout by distributing leadership bur-

dens
•	 Encourages broad participation and engagement
•	 Builds community resilience through distributed 

expertise

Disadvantages and Potential Issues:
•	 Lack of continuity in leadership and decision-mak-

ing
•	 Potential for inexperienced leaders to make poor 

decisions
•	 Difficulty maintaining long-term strategic plan-

ning
•	 May not utilize the best leadership talents effec-

tively
•	 Confusion about authority and responsibility dur-

ing transitions
•	 Some individuals may be unsuited for leadership 

roles

Conflict Resolution Mechanisms: Rotating media-

tors handle conflicts, with backup systems when me-
diators are involved in disputes. Community-wide in-
tervention processes activate for serious conflicts that 
rotating leaders cannot resolve.

5.2.4 Expertise-Based Meritocracy
Model Description: Governance authority is distrib-
uted based on expertise and competence in relevant 
areas, with different individuals leading decisions re-
lated to their areas of specialization. Technical deci-
sions are made by those with relevant expertise, while 
social and cultural decisions may be made by those 
with demonstrated social leadership skills.

Advantages:
•	 Ensures decisions are made by those most quali-

fied to make them
•	 Maximizes efficiency and effectiveness of deci-

sion-making
•	 Recognizes and utilizes individual talents and ex-

pertise
•	 May produce better outcomes through informed 

decision-making
•	 Provides clear rationale for authority based on 

competence
•	 Encourages skill development and expertise acqui-

sition

Disadvantages and Potential Issues:
•	 Risk of creating permanent class divisions between 

“experts” and others
•	 Difficulty determining who qualifies as an “expert” 

in various areas
•	 May undervalue emotional intelligence and social 

skills
•	 Potential for technocratic decision-making that ig-

nores human factors
•	 Risk of excluding community members from gov-

ernance participation
•	 Challenges in handling decisions that cross multi-

ple areas of expertise
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Conflict Resolution Mechanisms: Conflicts are ad-
dressed by individuals with expertise in mediation and 
conflict resolution, with appeals to panels of experts 
in relevant areas. Community input mechanisms en-
sure broader participation in resolution processes.

5.2.5 Hybrid Adaptive Governance
Model Description: This model combines elements 
from multiple governance approaches, with the spe-
cific combination adapted to changing circumstances 
and community needs. The system might use direct 
democracy for major decisions, representative coun-
cils for routine governance, expertise-based leader-
ship for technical issues, and rotating responsibilities 
for administrative tasks.

Advantages:
Flexibility to adapt to changing circumstances and 
needs
Combines the benefits of multiple governance ap-
proaches
Can evolve and improve based on experience and 
feedback
Allows for experimentation with different approaches
May be more resilient to various types of challenges
Provides multiple pathways for participation and lead-
ership

Disadvantages and Potential Issues:
Complexity may create confusion about procedures 
and authority
Difficulty maintaining consistency in decision-making 
processes
Potential for conflicts between different governance 
mechanisms
May be difficult to implement and maintain effectively
Risk of constant change preventing stable governance
Challenges in training community members on multi-
ple systems

Conflict Resolution Mechanisms: Multiple conflict 
resolution pathways are available, with the choice of 

mechanism depending on the nature of the conflict 
and the governance mode currently in use. Meta-gov-
ernance procedures determine which resolution 
mechanism to employ.

5.3 Astrosociological Analysis and Predic-
tions
Based on extensive research in astrosociology and the 
study of governance in extreme environments, each of 
these governance models presents distinct advantages 
and challenges for space communities. Studies of Ant-
arctic research stations have shown that governance 
systems must balance efficiency with legitimacy, while 
submarine research has demonstrated the importance 
of clear authority structures in crisis situations [40, 
41].

The unique characteristics of the Constellation Alpha 
environment—50 people in close proximity for ex-
tended periods, complete isolation from external au-
thority, and the stress of simulated space conditions—
create specific requirements for effective governance. 
The system must be robust enough to handle conflicts 
and crises, flexible enough to adapt to changing cir-
cumstances, and legitimate enough to maintain com-
munity cohesion over time.

Predicted Most Successful Model: Based on astroso-
ciological research and analysis of similar isolated 
communities, the Hybrid Adaptive Governance model 
is predicted to be the most successful for Constella-
tion Alpha. This prediction is based on several factors:

1.	 Flexibility: The ability to adapt governance ap-
proaches to different types of decisions and chang-
ing circumstances is crucial in the dynamic envi-
ronment of an isolated community.

2.	 Resilience: Multiple governance mechanisms pro-
vide backup systems when primary approaches fail 
or become inappropriate.

3.	 Participation: The hybrid model can accommo-
date different preferences for participation while 
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ensuring that all community members have mean-
ingful opportunities for involvement.

4.	 Efficiency: The model can shift to more efficient 
decision-making processes when speed is essential 
while maintaining democratic legitimacy for major 
decisions.

5.	 Learning: The adaptive nature allows the com-
munity to learn from experience and continuously 
improve their governance systems.

However, this prediction comes with important cave-
ats. The success of any governance model will depend 
heavily on the specific composition of the crew, their 
cultural backgrounds, and their commitment to mak-
ing the chosen system work. The Constellation Alpha 
program will provide crucial empirical data to test this 
prediction and refine our understanding of effective 
governance in space communities.

5.4 Implementation and Research Implica-
tions
Each crew participating in Constellation Alpha will 
select their preferred governance model during the 
pre-mission training phase, with the choice becoming 
part of the research protocol for that particular mis-
sion. This approach will allow for comparative analy-
sis of different governance approaches under similar 
conditions, providing invaluable data for future space 
settlement planning.

The governance research component of Constellation 
Alpha will include detailed documentation of deci-
sion-making processes, conflict resolution outcomes, 
community satisfaction measures, and governance ef-
fectiveness metrics. This data will contribute to the 
development of governance frameworks for future 
space settlements and will advance the field of as-
trosociology significantly.

6. Mission Operations Timeline

The two-year operational phase of Constellation Al-

pha is designed as a progressive, multi-stage research 
program that systematically increases mission du-
ration and complexity. This phased approach allows 
for iterative learning and the safe, controlled study 
of crew adaptation over time. The program will com-
mence with a series of short-duration, high-turnover 
missions to establish baseline data on a large and di-
verse population, before moving to longer-duration 
missions with smaller, more cohesive crews. This 
structure is designed to maximize the astrosociolog-
ical research output by providing comparative data 
across different time scales and social conditions.

6.1 Year 1: Short-Duration Community For-
mation Studies
The first year of operations will focus on short-dura-
tion missions, with the primary goal of studying the 
initial stages of community formation and the effec-
tiveness of the four-directional organizational struc-
ture in a high-turnover environment. A new crew of 50 

participants will be selected from the 200-person crew 
corps for each mission.

6.2 Year 2: Long-Duration Cohort and Adap-
tation Studies
The second year will transition to longer-duration 
missions with smaller, fixed crews selected from the 
most successful participants of Year 1. This will allow 
for in-depth research into the long-term psychologi-
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cal, social, and cultural adaptation to isolated and con-
fined environments.

6.3 Simulated Mission Environment
Throughout all mission phases, the focus will remain 
on social and psychological research. While the hab-
itat will be fully equipped, critical life support and 
technical systems will be simulated. Crews will be 
required to perform simulated maintenance tasks, re-
spond to simulated emergencies, and manage simu-
lated resource constraints. This approach, centred on 
role-playing, allows the research to focus on the hu-
man element—how crews organize, collaborate, and 
cope with perceived stress—without introducing the 
confounding variables and ethical risks of actual sys-
tem failures. This high-fidelity social simulation is the 
core of the Constellation Alpha research program.

7. Research Objectives

The Constellation Alpha program is, at its core, a sci-
entific instrument for the study of human societies in 
miniature. Its primary purpose is to generate the most 
comprehensive dataset ever collected on the social, 
cultural, and psychological dynamics of a large, isolat-
ed community. The research objectives are explicitly 
designed to move beyond the individual-focused psy-
chology that has dominated previous analogue stud-
ies and to pioneer a new, community-level approach 
grounded in the principles of astrosociology. As a pri-
vate research initiative, the data collected will be pro-
prietary to THI, providing a foundational knowledge 

base for the development of future commercial space 
settlements.

7.1 Primary Astrosociological Research Ques-
tions
The overarching research goal is to understand the 
emergent social phenomena that arise in a large, iso-
lated, and confined community. This is a significant 
departure from previous analogue research, which has 
been limited by small crew sizes (typically 4-8 people) 
and has therefore been unable to study the complex, 
multi-layered social structures that characterize larger 
human groups. Constellation Alpha, with its 50-per-
son crew, provides the first-ever opportunity to inves-
tigate these phenomena in a controlled environment.

Key research questions include:
•	 Community Formation and Cohesion: How 

does a sense of community develop in a large, di-
verse group of strangers? What factors promote 
or inhibit social cohesion, and how does cohesion 
evolve over missions of varying duration?

•	 Emergence of Culture and Norms: How do 
unique cultural norms, rituals, and traditions 
emerge in an isolated community? What is the role 
of the habitat’s architecture and organizational 
structure in shaping this cultural evolution?

•	 Intergroup Dynamics and Social Identity: How 
do the four directional groups interact with one 
another? Does the organizational structure foster 
healthy competition, collaboration, or conflict? 
How do individuals balance their identity as a 
member of a directional group with their identity 
as a member of the larger community?

•	 Leadership and Governance: What forms of 
leadership and governance emerge in a large, 
self-organizing community? How are decisions 
made, conflicts resolved, and resources allocated 
in the absence of a formal, hierarchical command 
structure?

•	 Social Network Analysis: How do social networks 
evolve over time? Who are the key influencers and 
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information brokers within the community, and 
how do these informal networks interact with the 
formal four-directional organizational structure?

7.2 Validation of the Four-Directional Organi-
zational Model
A central research objective is the empirical validation 
of THI’s innovative four-directional organizational 
model. This model, which draws inspiration from the 
organizational principles of long-enduring terrestrial 
cultures, is designed to provide a balance of structure 
and flexibility, fostering both individual autonomy 
and community cohesion. The Constellation Alpha 
program will provide the first opportunity to test this 
model in a large-scale, controlled experiment.

Data will be collected on a wide range of variables to 
assess the effectiveness of the model, including:
•	 Crew Performance: Measures of individual and 

group performance on a variety of tasks.
•	 Psychological Well-being: Standardized meas-

ures of mood, stress, and overall psychological 
health.

•	 Social Cohesion: Sociometric data on friendship 
patterns, social support networks, and intergroup 
relations.

•	 Conflict and Cooperation: Observational data 
on the frequency and nature of both conflict and 
cooperation within and between the directional 
groups.

7.3 Data Collection Methodology
A multi-method, longitudinal data collection strategy 
will be employed to capture the richness and complex-
ity of community life within Constellation Alpha. This 
will include:

•	 Sociometric Surveys: Regular surveys to map the 
evolution of social networks and relationships.

•	 Behavioural Observation: A network of unobtru-
sive sensors and cameras will be used to collect 
data on crew movement, interaction patterns, and 

use of space.
•	 Daily Journals and Questionnaires: Crew mem-

bers will be required to complete daily journals 
and questionnaires to track their mood, stress lev-
els, and social experiences.

•	 In-depth Interviews: A team of on-site astroso-
ciologists will conduct regular in-depth interviews 
with crew members to gain a deeper understand-
ing of their experiences and perspectives.

•	 Archival Data: All communications, mission logs, 
and other documents generated by the crew will 
be archived and analysed to provide a rich qualita-
tive dataset on the evolution of the community’s 
culture and norms.

By pursuing these ambitious research objectives, Con-
stellation Alpha will not only provide invaluable data 
for the design of future Mars settlements but will 
also make a foundational contribution to the emerg-
ing field of astrosociology, helping to lay the scientific 
groundwork for humanity’s future as a multi-plane-
tary species.
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Risk Category Risk Description Likelihood Impact Mitigation Strategies Contingency Plan
Psychological & Social Interpersonal Conflict:

Escalation of conflict between 
individuals or groups, undermining crew 
cohesion and research objectives.

High High - Comprehensive pre-mission training in 
conflict resolution.
- Clearly defined community governance 
and mediation processes.
- Professional on-site psychological support 
staff available 24/7.
- Four-directional structure designed to 
diffuse tension.

- Activation of formal mediation process.
- Temporary removal of individuals from 
group activities.
- In extreme cases, early extraction of 
disruptive individuals from the mission.

Psychological Distress:
Development of significant anxiety, 
depression, or other psychological issues 
in a crew member due to isolation and 
confinement.

Medium High - Rigorous psychological pre-screening.
- Regular, confidential mental health check-
ins.
- Access to private communication with 
family and personal therapists.
- Environment designed to reduce stress (e.
g., private quarters, recreational facilities).

- Immediate intervention by on-site 
psychological support team.
- Implementation of a personalized stress-
reduction plan.
- If necessary, early and confidential 
extraction from the mission for medical 
reasons.

Research & Data Integrity Hawthorne Effect:
Crew members altering their behavior 
because they know they are being 
observed, compromising the validity of 
the social data.

High Medium - Unobtrusive, ambient data collection 
methods.
- Long-duration missions to allow for 
habituation.
- Use of multiple data sources (qualitative 
and quantitative) for cross-validation.
- Emphasis on the importance of authentic 
behavior in pre-mission training.

- Statistical analysis to identify and control 
for observation effects.
- Focus on longitudinal data trends rather 
than single data points.
- Acknowledge limitation in all research 
publications.

Data Loss or Corruption:
Failure of data collection systems, 
leading to the loss of invaluable and 
irreplaceable research data.

Low High - Redundant, decentralized data storage 
systems.
- Daily off-site backups to a secure cloud 
server.
- Regular system integrity checks and 
maintenance.

- Activation of backup data collection 
systems.
- Use of qualitative data (interviews, journals) 
to reconstruct missing quantitative data 
where possible.
- Rerunning specific experimental protocols 
in subsequent missions.

Operational & Safety Simulation Fidelity Breakdown:
Failure of the crew to maintain the role-
playing aspect of the simulation, leading 
to a breakdown in mission realism.

Medium Medium - Immersive pre-mission training to instill the 
importance of simulation fidelity.
- In-mission prompts and scenarios designed 
to reinforce the simulation.
- Positive reinforcement for crews that 
maintain high levels of immersion.

- Introduction of new, unexpected scenarios 
to re-engage the crew.
- A mission-wide “re-calibration” meeting led 
by the central coordinators.
- Post-mission debriefing to identify and 
address the causes of the breakdown.

Medical Emergencies:
Occurrence of a serious medical issue (e.
g., injury, sudden illness) that requires 
immediate medical attention.

Low High - On-site medical bay with advanced 
telehealth capabilities.
- At least two crew members per mission 
with advanced first aid/paramedic training.
- Established protocols for rapid 
communication with external medical 
services.
- Proximity of the selected site to advanced 
medical facilities.

- Immediate stabilization by on-site medical 
personnel.
- Activation of emergency medical 
evacuation (medevac) plan.
- Temporary suspension of the mission if 
required.

8. Risk Management and Contingency Planning

The Constellation Alpha program, while a simulation, is a complex human-centred endeavour with inherent 
risks that must be systematically managed. THI has developed a comprehensive risk management framework 
to proactively identify, assess, mitigate, and respond to potential challenges. The primary objective is to ensure 
the psychological and physical safety of all participants while maintaining the scientific integrity of the research 
program. The following table outlines the key risk categories and the corresponding mitigation and contingen-
cy strategies.
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9. Budget and Resource Requirements

The Constellation Alpha program represents a significant but necessary investment in the future of human 
space exploration. The following budget provides a detailed, two-year financial overview designed to meet the 
transparency and accountability standards required for governmental or major private funding. This budget is 
a high-level estimate intended for academic and strategic planning purposes, outlining the major cost centres 
and providing a clear justification for the required resources. The total estimated cost for the two-year program 
is $25.5 million.

The primary cost driver is the significant one-time capital expenditure in Year 1 for the construction of the 
five-dome habitat complex and the procurement of advanced data collection systems. Personnel costs also 
represent a major component of the budget, reflecting the scale of the 50-person crew and the large, multi-dis-
ciplinary team of researchers and support staff required to manage a program of this complexity and scientific 
rigour.

9.1 Detailed Budget Breakdown
The following table provides a comprehensive breakdown of the estimated costs for the Constellation Alpha 
program over its two-year duration.

Category Sub-Category Item Description Quantity Unit Cost Total Cost (Year 1) Total Cost (Year 2) 2-Year Total Notes
1. Personnel Costs Crew Participants

Crew Member Stipend 50 (avg) $2,000/mo $1,200,000 $900,000 $2,100,000
Stipend adjusted for mission 
length and crew size in Year 2.

Research Staff Lead Astrosociologist 2 $150,000/yr $300,000 $300,000 $600,000
Research Associates 5 $80,000/yr $400,000 $400,000 $800,000
Data Analysts 3 $90,000/yr $270,000 $270,000 $540,000

Support Staff Program Director 1 $180,000/yr $180,000 $180,000 $360,000

Medical Officer (On-site) 2 $120,000/yr $240,000 $240,000 $480,000
Rotational to ensure 24/7 
coverage.

Technical Support 4 $75,000/yr $300,000 $300,000 $600,000
Sub-Total $2,890,000 $2,590,000 $5,480,000

2. Habitat & Infrastructure Construction
Geodesic Domes (5 units) 1 $5,000,000 $5,000,000 $0 $5,000,000

One-time capital cost for all five 
domes.

Interconnecting Tunnels 4 $250,000 $1,000,000 $0 $1,000,000 One-time capital cost.

Site Preparation 1 $750,000 $750,000 $0 $750,000
Includes grading, foundation, and 
utility hookups.

Equipment
Interior Furnishings 1 $1,500,000 $1,500,000 $0 $1,500,000

For all 5 domes, including private 
and common areas.

Data Collection System 1 $2,000,000 $2,000,000 $0 $2,000,000

Includes sensors, servers, network 
infrastructure, and monitoring 
stations.

Simulation Equipment 1 $500,000 $500,000 $0 $500,000
For life support system role-
playing scenarios.

Sub-Total $10,750,000 $0 $10,750,000
3. Operational Costs Consumables

Food & Water 50 (avg) $100/day $1,825,000 $1,368,750 $3,193,750
Varies with crew size and mission 
duration.

Utilities Power, Internet, Waste 1 $50,000/mo $600,000 $600,000 $1,200,000
Maintenance Habitat & Systems Maint. 1 $250,000/yr $250,000 $250,000 $500,000
Logistics Crew Transport & Supplies 1 $200,000/yr $200,000 $200,000 $400,000
Sub-Total $2,875,000 $2,418,750 $5,293,750

4. Program & Research Software Data Analysis Software 1 $50,000 $50,000 $0 $50,000 One-time license cost.
Overhead Administrative & Legal 1 $300,000/yr $300,000 $300,000 $600,000
Publication Journal & Conference Fees 1 $20,000/yr $20,000 $20,000 $40,000
Sub-Total $370,000 $320,000 $690,000

Total Direct Costs $16,885,000 $5,328,750 $22,213,750
Contingency Fund (15%) $2,532,750 $799,313 $3,332,063
GRAND TOTAL $19,417,750 $6,128,063 $25,545,813



THI-8372THI Journal, Winter 2025

21

9.2 Funding and Partnerships
Funding for the Constellation Alpha program will be 
secured through a combination of private investment 
and strategic partnerships with government space 
agencies and academic institutions. The proprietary 
data generated by the program will be a valuable asset, 
providing a potential revenue stream through licens-
ing agreements with commercial space companies. 
THI is actively seeking partners who share our vision 
for a sustainable and human-centric future in space 
and who recognize the critical importance of the as-
trosociological research that Constellation Alpha will 
pioneer.

10. Cultural Development and Communi-
ty Formation

One of the most significant and understudied aspects 
of long-duration space missions is the emergence of 
unique cultural practices and community traditions 
within isolated groups. Constellation Alpha provides 
an unprecedented opportunity to study how cultures 
develop, evolve, and sustain themselves in extreme 
environments, offering insights that will be crucial for 
the success of permanent space settlements.

10.1 The Anthropology of Isolated Communi-
ties
Research in cultural anthropology has demonstrated 
that isolated communities inevitably develop their 
own unique cultural practices, social norms, and sym-
bolic systems [30, 31]. These emergent cultures serve 
critical functions in maintaining group cohesion, pro-
viding meaning and purpose, and helping individuals 
cope with the stresses of isolation and confinement. 
For space communities, understanding and facilitat-
ing positive cultural development will be essential for 
long-term success.

The four-directional organizational structure of Con-
stellation Alpha is specifically designed to support 
healthy cultural development by providing multiple 

levels of social identity and belonging. Each direc-
tional group will likely develop its own sub-culture, 
complete with unique traditions, practices, and social 
norms, while the central dome serves as a space for 
the development of overarching community culture 
that unites all four groups.

10.2 Ritual and Ceremony in Space Commu-
nities
The development of meaningful rituals and ceremo-
nies is a universal human need that becomes even 
more important in isolated and stressful environ-
ments. Constellation Alpha will provide opportunities 
for crew members to develop both formal and infor-
mal rituals that mark important transitions, celebrate 
achievements, and provide comfort during difficult 
times.

The four-directional structure provides a natural 
framework for the development of ceremonial practic-
es. Each direction’s symbolic associations—East with 
new beginnings, North with knowledge, South with 
achievement, and West with transformation—can 
serve as foundations for meaningful rituals that help 
crew members process their experiences and maintain 
psychological well-being.

10.3 Language and Communication Evolu-
tion
Isolated communities often develop their own unique 
linguistic practices, including specialized vocabulary, 
communication patterns, and even entirely new lan-
guages or dialects. Constellation Alpha will provide 
researchers with the opportunity to study how lan-
guage evolves in real-time within a closed communi-
ty, offering insights into the linguistic challenges that 
space communities may face.

The multicultural nature of the Constellation Alpha 
crew adds an additional layer of complexity and op-
portunity to this research. The community will need 
to develop effective communication strategies that 
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bridge cultural and linguistic differences while po-
tentially creating new forms of expression that reflect 
their unique shared experience.

11. International Partnerships and Collab-
orative Opportunities

The ambitious scope and groundbreaking nature of 
the Constellation Alpha program presents numerous 
opportunities for collaboration with international 
space agencies, academic institutions, and research 
organizations. These partnerships will not only en-
hance the scientific value of the program but also help 
establish the global networks that will be essential for 
future space exploration efforts.

11.1 Space Agency Collaborations
Several international space agencies have expressed 
interest in analogue habitat research and would be 
natural partners for the Constellation Alpha program:

NASA (United States): NASA’s extensive experience 
with analogue habitat research, including the HI-SEAS 
program and the Mars Desert Research Station, makes 
them an ideal partner for sharing best practices and 
research methodologies. NASA’s Human Research 
Program could benefit significantly from the large-
scale social dynamics data that Constellation Alpha 
will generate.

ESA (European Space Agency): ESA’s focus on in-
ternational cooperation and their experience with 
long-duration missions on the International Space 
Station aligns well with Constellation Alpha’s empha-
sis on multicultural crew dynamics. ESA’s research 
into crew psychology and team performance could be 
enhanced by access to Constellation Alpha’s data.

JAXA (Japan Aerospace Exploration Agency): 
JAXA’s research into human factors and their cultural 
perspective on group harmony and consensus-build-
ing could provide valuable insights for the four-direc-

tional organizational model employed in Constella-
tion Alpha.

CSA (Canadian Space Agency): Canada’s expertise 
in remote operations and their experience with isolat-
ed research stations in the Arctic could provide valua-
ble technical and operational insights for the Constel-
lation Alpha program.

Roscosmos (Russia): Russia’s extensive experience 
with long-duration space missions and their research 
into crew psychology and social dynamics would be 
valuable for understanding the challenges of extended 
isolation.

11.2 Academic and Research Institution Part-
nerships
The interdisciplinary nature of the Constellation Al-
pha research program creates opportunities for col-
laboration with leading academic institutions around 
the world:

Astrosociology Research Institute: As the premier 
institution for astrosociological research, the ARI 
would be a natural partner for the theoretical and 
methodological development of the Constellation Al-
pha research program.

MIT Media Lab: Their expertise in human-computer 
interaction and social computing could enhance the 
data collection and analysis capabilities of the pro-
gram.

Stanford d.school: Their focus on human-centred 
design and innovation could contribute to the ongo-
ing refinement of the habitat design and operational 
procedures.

University of Hawaii: Their experience with the HI-
SEAS program and expertise in isolated environment 
research makes them ideal collaborators for compar-
ative studies.
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Polar Research Institutes: Institutions with experi-
ence in Antarctic and Arctic research could provide 
valuable insights into the psychological and social 
challenges of isolated living.

11.3 International Research Coordination
The global scope of the crew selection process and the 
international interest in space exploration create op-
portunities for coordinated research efforts that could 
significantly enhance the scientific value of the Con-
stellation Alpha program. This might include:
•	 Standardized data collection protocols that allow 

for comparison with other analogue habitat pro-
grams

•	 Joint research publications that combine data 
from multiple analogue facilities

•	 International conferences and workshops focused 
on space community development

•	 Exchange programs that allow researchers from 
different countries to participate in the Constella-
tion Alpha program

12. Site Selection and Preparation

The selection of an appropriate terrestrial site is criti-
cal to the success of the Constellation Alpha program. 
While the specific location is yet to be finalized, the 
selection process is guided by a rigorous set of criteria 
designed to ensure a high-fidelity simulation environ-
ment that is both safe and logistically viable. The ideal 
site will provide a physical and psychological analogue 
to an off-world environment, enhancing the realism of 
the simulation and the validity of the astrosociological 
research.

12.1 Site Selection Criteria
The selection committee is evaluating potential sites 

based on the following key criteria:

12.2 Site Preparation Timeline (Months 1-6)
Once a site is selected, a six-month preparation phase 
will be initiated to develop the necessary infrastruc-
ture for the Constellation Alpha habitat. This will be a 
major logistical undertaking, requiring careful coordi-
nation and project management.

•	 Months 1-2: Environmental Impact Assessment 
and Permitting: A thorough environmental impact 
assessment will be conducted to ensure that the 
construction and operation of the habitat will not 
have a negative impact on the local ecosystem. All 
necessary permits will be secured from local and 
national authorities.

•	 Months 2-4: Site Grading and Foundation Con-
struction: The site will be graded to create a lev-
el platform for the five geodesic domes. Concrete 
foundations will be poured for each dome, provid-
ing a stable and secure base for the habitat.

•	 Months 4-6: Utility Infrastructure Installation: 
Power, water, and communication lines will be run 
to the site. A perimeter fence will be constructed 
to ensure the security and isolation of the habitat. 
Roads will be built to provide access for construc-



THI-8372THI Journal, Winter 2025

24

tion vehicles and resupply trucks.

This meticulous site selection and preparation pro-
cess is designed to lay a solid foundation for the Con-
stellation Alpha program, ensuring that the habitat is 
not only a state-of-the-art research facility but also a 
safe and secure home for the 50 individuals who will 
participate in this groundbreaking endeavour.

13. Conclusion

Constellation Alpha is more than just the next genera-
tion of analogue space habitats; it is a bold and neces-
sary leap into the future of human space exploration. 
It represents a paradigm shift in analogue research, 
moving beyond the study of individuals in isolation 
to the study of communities in formation. By creating 
a large-scale, high-fidelity simulation of an off-world 
settlement, THI is creating a living laboratory for the 
development of the social and organizational technol-
ogies that will be essential for the success of long-du-
ration missions to Mars and beyond.

The mission architecture detailed in this paper—from 
the multi-dome geodesic constellation to the astroso-
ciologically-informed crew selection process and the 
phased operational timeline—is designed to provide 

a robust and flexible platform for groundbreaking re-
search. The data generated by Constellation Alpha will 
provide invaluable insights into the complex dynamics 
of human interaction in extreme environments, help-
ing us to understand how to build not just survivable, 
but thriving, communities in space.

This endeavour is not without its challenges. The 
logistical complexity of constructing and operating 
a 50-person habitat, the ethical considerations of 
long-duration human research, and the financial in-
vestment required are all significant. However, the 
potential rewards are even greater. By investing in this 
critical research now, we can mitigate the risks and in-
crease the chances of success for the first generation 
of Martian pioneers.

Constellation Alpha is a testament to THI’s commit-
ment to a human-centric approach to space explora-
tion. It is a recognition that the greatest challenges of 
becoming a multi-planetary species are not technical, 
but human. By daring to ask the big questions about 
community, culture, and social organization, and by 
creating a platform to answer them, Constellation Al-
pha will play a pivotal role in writing the next chapter 
of the human story—a story that extends beyond the 
confines of our home planet and reaches for the stars.
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