space is ours – el espacio es nuestro – l’espace est à nous

ORGANIZED BY AREX, the Aerospace Research
and Exploration Company, Project Polaris is an
international collaborative program which seeks
to bring together space enthusiasts from different
cultural backgrounds. Its main goal is the
development of soft and technical skills essential
to the globalization of space.
Images with this symbol
contain a hyperlink
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THE PILLARS
PROJECT POLARIS is open content, academic-oriented and non-profit. Its first edition is a
28-month-long program open to college students and young professionals all around
the world. It focuses on five pillars:

TECHNICAL
KNOWLEDGE

The Essence

The Basics

CULTURE

The Experience

PROJECT
LOGISTICS

The Star Rover

Information

NETWORKING

Applying

SOCIAL
RELEVANCE

AREAS OF INTEREST
THE PROGRAM offers a wide variety of areas in which you can participate

culture and society

social media
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practical engineering

accounting & finance

The Experience

theoretical engineering

management & networking

The Star Rover

Information

logistics

interculturality

Applying

social work

tourism

FOUR GUEST ORGANIZATIONS

The Costa Rica Aerospace Cluster (CRAC) is a group composed of more than 30 companies
specialized in several fields including electromechanical systems, embedded software,
electronics, machining, specialized services, and MRO. One of their members is Ad Astra
Rocket Company, which is known for devising VASIMR®: a plasma rocket engine which
could potentially allow travelling to Mars in 39 days.

ESTACA Space Odyssey (ESO) is an aerospace student association from the French university
ESTACA located in Paris. They have experience with high-power rocketry, stratospheric
balloons, and cansats. ESTACA is part of the ISAE Group, it specializes in transport
engineering and holds close relationships with renowned French engineering companies.

The Global Engineering Alliance for Research and Education (GEARE) is Purdue University’s
premier international work experience program. It provides a one-of-a-kind opportunity to
integrate language study, study abroad, cultural training, domestic and international
work/research experiences, and global design team projects into the engineering curriculum.
Purdue is known as the cradle of astronauts and forms extremely competent engineers.

TECSpace is an aerospace student organization from the Costa Rican Institute of Technology
(ITCR). They have developed several rocket projects as well as a proposal for a controlled biological
study of a plant disease at the ISS (which awarded them the first place of the Mission Idea
Contest). ITCR stands out with achievements such as building the first Central American satellite
(SETEC) and positioning Costa Rica as the sixth country to build a stellerator (nuclear fusion).
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THE STRATEGIES
AREX is the event organizer and its main role is to empower
program participants with the logistical tools required to
execute the program successfully. These tools are called
strategies, and they are described in a document to which
participants will have access. There are seven strategies
which include features such as: mathematical
organizational models, intercultural assessments, access to
collaborative online platforms, preliminary touristic plans and
financial schemes. AREX is also in charge of monitoring the
program and guarantying its participants’ wellbeing.
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Financial
Marketing

Evaluation
Documentation
Hosting & Travel

Time Management
Technology Management

chief

member

THE TEAMS

Administrative Team

The Essence

Work Area 1

Financial Team

Work Area 2

Technical Team

Hosting & Travel Team

THERE ARE 4 TEAMS you could join. These teams work together to run the program
and apply the logistic strategies. Program participants can join up to two teams and
take on leadership positions. The colors in the organizational chart represent the
diverse composition of the teams. The technical team is split into several work areas.
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ADMINISTRATIVE TEAM
THE ADMINISTRATIVE TEAM’S main role is similar to that of a
board of directors, and its members are essentially the chiefs
of the program. During the entire first edition, they will have
the following responsibilities:
Work hand in hand with all teams

Represent the interests of
program participants

Strategic planning and consensual decision-making

Conflict resolution and mediation

Consolidate and execute strategies

Review and approve budgets

Look for and approve financial opportunities
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FINANCIAL TEAM
THE FINANCIAL TEAM’S main role is to study the economic
implications of the program by working close to other teams
while keeping track of the financial situation of the program.
Some of its responsibilities are:
Create financial reports
Analyze and propose
financial opportunities

Do manufacturing studies
with the technical teams

Work hand in hand with all teams
Budgeting
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Financial reviews

Consolidate the financial strategy
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HOSTING & TRAVEL TEAM
THE HOSTING & TRAVEL TEAM’S main role is to create the inperson experience that embodies all of the pillars of Project
Polaris. Some of its responsibilities are:

Activity planning
Design the exchange
program

Organizing people
Consolidate the H&T
Strategy

Coordinating with other teams
Give support to program
participants
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SOCIAL MEDIA GROUP
THE SOCIAL MEDIA GROUP is an additional smaller group in
charge of sharing the work done during the program to the
general public. Some of its responsibilities are:

Marketing
Work on the
project’s image

Online communities
Developing media
content

Responding to questions from SM

Social events*

Social media posts

Gathering information from
other teams
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THE PROGRAM
THIS FIRST EDITION is composed of two
one-year long programs where people
will be able to interact in both an online
and in-person manner. For the basic
program, participants will work on a
rather simple, introductory technical
project. A year after, during the
advanced program, they will take the
same project one step further by either
completing it, improving it or integrating
it into a more complex system.
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THE STAGES
THERE ARE FIVE major time blocks in the program called stages.
•

Definition: choosing a technical project and the application process.

•

Planning: development of theoretical work, logistical and financial preparation.

•

Action: several participants gather together to build and design the technical
project while enjoying cultural and touristic activities in Costa Rica.

•

Evaluation: feedback on the experiences, work, and the application of strategies is
gathered and used as means of documentation, assessment, and improvement.

•

Presentation: The results of the program (obtained during the past stages) are
adapted and presented an the International Astronautical Congress in Paris.
Both the basic and advanced program are composed of a planning, action, and evaluation stage.
The evaluation between both programs helps determining the outcome of the technical project.
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ADVANCED

Planning

FIRST EDITION TIMELINE
BASIC

2020: start
May

June July

August September October November December January February March April May June July

ADVANCED
August

September

:

STAGES

October

definition

2021

November

2022
December

planning action evaluation

January

February

March

April

May June July August September

73rd IAC

presentation

October
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November

2022: end

WHO IS COSTA RICA

click to watch
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WHY COSTA RICA
COSTA RICA IS the perfect place for international aerospace development for a few reasons
1. Land of peace. Costa Rica became the first country to abolish its army in 1948. [1]
2. Excellent diplomatic relationships around the world (neutral democratic country) [2]
3. Highly touristic (most biodiverse dense country in the world; 5% of all the world’s biodiversity in
only 51,100 km², it has the tallest mountain in Central America, beaches and volcanoes)[3]
4. Public healthcare (third best system in the world; it takes foreigners in emergency cases) [4]
President Pepe Figueres hits a wall of
the Bellavista barracks symbolizing the
abolishment of the army. Since the
1940’s, the country has been greatly
benefited by a series of progressive
political reforms known as social
guarantees which have promoted
public and accessible education, as
well as universal healthcare.
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Capital: San José
Official Language: Spanish
Demonyms: Costa Rica – Tico(a)
Population: ~ 5,000,000
Time zone: UTC-6 (CST)
Currency: Costa Rican Colón
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WHY COSTA RICA
4. Favorable geographic position with access to two seas, and proximity to the equator.
5. Costa Rica is green. (95-98% of the country’s electricity comes from renewable sources, 25% of the
country's total land area are protected parks, and it develops clean hydrogen technologies) [5] [6]
6. Foreigner friendly! (the happiest country in the world according to the Happy Planet Index) [7]
7. A growing and specialized technological industry including the aerospace field like CRAC

Santa Ana wind turbines. Costa Rica has achieved more than 250
days running exclusively on renewable energy.
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The tico motto is Pura Vida, which translates to pure life. It can be
used as a greeting, farewell, to express satisfaction or wellness.
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THE HOSTING &
TRAVEL PROGRAM
ONE OF THE GREATEST attractions of Project Polaris is the possibility of participating in the
Hosting and Travel program (H&T). This program aims to promote face-to-face interactions
between program participants during the action stages, where the technical project will be
assembled and tested, as well as in the presentation stage, where the results will be
presented to a scientific community. The host countries selected for these stages are Costa
Rica and France respectively. The H&T program is composed of two parts. The first part,
called Pura Vida, in Costa Rica (with one version for the Basic Program and another one a
year later for the Advanced Program; one month long each), and the second one, called
Décollage, in Paris (one week long). Both of them have a set of planned touristic and cultural
activities. Participation on these events is not mandatory but is highly encouraged.
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THE 73rd IAC
THE INTERNATIONAL ASTRONAUTICAL FEDERATION
organizes perhaps the most important annual space
event, the International Astronautical Congress (IAC).
The event attracts more than 6,000 participants each
year. Covering all space sectors and topics, it offers
everyone the latest space information and
developments in academia and industry, networking
opportunities, contacts and potential partnerships [8].
The first edition of Project Polaris will have the IAC 2022
as its culminating event during the presentation stage.
Just like in Costa Rica, Project Polaris’s presence in
France will be supported by the hosting & travel
strategy together with an exchange program.
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THE EXCHANGE
PROGRAM
In Project Polaris we

invite you to stay:

Chez nous
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&con nosotros!

The Experience

PROJECT POLARIS’s exchange program is an
ingenious way of further bolstering the
intercultural interactions between program
participants while making the H&T program
more affordable. Even though the exchange
is targeted for participants from the host
countries, the application is open to all
participants. The H&T team will be in charge
of the exchange program application as well
as finding the Tico and French participants
who would be willing to host others.
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INTERN IN COSTA RICA

COME EXPERIENCE the perfect blend of
nature and technology by interning at
the Costa Rica Aerospace Cluster. Thanks
to an exclusive partnership with AREX it
will be possible to offer participants of
Project Polaris awesome opportunities.

The Essence

The Basics

The Experience

The Star Rover

Tico astronaut and entrepreneur, Franklin Chang Diaz standing in front of the
VASIMR® engine.
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+30 COMPANIES
The Essence

SPECIALIZED in electromechanical systems, embedded software, MRO, chemical
processes, avionics, precision machining, electronics, telemetry, and much more!
The Basics

The Experience

The Star Rover

Information

Applying

THE IMPORTANCE OF GIVING
WE WANT TO HAVE A POSITIVE IMPACT on the communities we visits by giving back to them
in different ways. For example, donating the technical project to a local university, using the
remaining funds to paint a rural school, delivering educational talks, cleaning a beach,
volunteering for a turtle conservation program or contributing to some other social cause.

There are many rural schools in Costa Rica that
need maintenance
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Volunteers come to Costa Rica to take care of
injured sea turtles, protect eggs from poachers
and release baby sea turtles back into the ocean.
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Delivering educational talks at local schools is a
way to inspire future generations to get involved
in science and engineering.
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THE OFFICIAL TECHNICAL PROJECT FOR THE
FIRST EDITION OF PROJECT POLARIS

COLLABORATIVELY SUGGESTED by ESO, TECSpace, and AREX from a
pool of eight proposals of which four where subject to public voting.
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VOTING STATS
The Essence

COUNTRY

6%

7%

Costa Rica

France

2%

United States
India

35%

Others
Others: Canada, China,
South Korea, Latvia, Nigeria,
Lebanon, Reunion, Guadeloupe

PROJECT
Aquatic Sounding Rocket Launch
Platform

19%

32%

RCS with Cold Gas Thrusters

Aerospike Nozzle Solid Rocket
Motor
Buoyancy Guided Hovering Star
Rover
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AGE

[ 17 - 26 ]

SEX

9 : 20

22%
27%
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THE PROJECT’S MAIN OBJECTIVE is to design, build, and test in 25 months a
non-grounded rover prototype that uses a buoyant gas together with a
propulsion unit to simulate the surface exploration of an extraterrestrial
astronomical body such as Mars, Europa (Jupiter 's moon), or an asteroid .
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GENERAL DESIGN
WORK AREA

MAIN OBJECTIVE: to formally define
the scope and constraints of the Star
Rover through the general
conceptual design of the prototype.

𝑭𝒏𝒆𝒕 = 𝑭𝒃 + 𝑭𝒈 + 𝑭𝑻

SPECIFIC OBJECTIVES

• To determine the hypothetical scenario of the Star

• To size (scale) the Star Rover prototype

Rover (with the Propulsion Work Area); e.g. Europa's

and make an initial design.
• To further develop the specific objectives

atmosphere is composed of oxygen which could be

(by working hand in hand with the other

used to feed the thrusters, but buoyancy by hydrogen

work areas).

in an oxygen atmosphere is less compared to that of

• To work on the general dynamics

(hovering ranges, rover altitude, force
balance; weight, thrust, buoyancy)
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the Martian or Terrestrial atmosphere.
• Update the design as the project advances and
facilitate inter-team communication.
The Star Rover
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PROPULSION

MAIN OBJECTIVE: to chose, design and
develop a propulsion unit (including its feed
system) that allows the Star Rover to navigate
through the chosen celestial body's surface.

WORK AREA

SPECIFIC OBJECTIVES
• To choose the propulsion unit through trade

𝐹 = 𝑚𝑣
ሶ 𝑒+
(𝑃𝑒 − 𝑃𝑎𝑡𝑚 )𝐴𝑒

• Design the feed system (if applicable) of the

studies of weight, cost, complexity, thrust,

propulsion unit including the P&ID (Pressure and

efficiency, etc.

Instrumentation Diagram) and component
selections

a) Hydrogen/ Air Thruster (airbreathing / stored)

• Design the Propulsion Unit (Combustion Chamber,

b) Hydrogen/ oxygen Thruster

Injector, Nozzle OR Propeller)

c) Cold Gad Thruster (Hydrogen or another

• Build, assemble, test and integrate (into the Star

buoyant gas)

Rover) the propulsion unit.

d) Propellers
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𝜎 = 𝐶𝜀

STRUCTURES
WORK AREA

MAIN OBJECTIVE: to design,
manufacture, and integrate the
main mechanical structures
required by the Star Rover.
Image credit: The University of Texas at Austin

SPECIFIC OBJECTIVES
• Design the rover's balloon

• Design the rover's structural frame

• Design the landing system (bumper, anchor,

• Study and suggest different materials that are

qualified for the chosen celestial body's

undercarriage)

atmospheric conditions and structural loading.

• Design some internal mechanical components
(tanks, mounting brackets, etc...)

• Study additional conditions the rover might face
like corrosion, radiation, and vibrations.
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ELECTRONICS
WORK AREA

MAIN OBJECTIVE: design,
integrate and test the
electronics components
required for the proper
functioning of all the other
systems on the Star Rover

V = 𝐼𝑅

SPECIFIC OBJECTIVES
• Design the power unit (solar panels, battery,
thermoelectric generator, etc.)

• Wiring of the other system's sensors and
electronic components into the main power

• Instrumentation according to general design

(weather/ geo-mapping, cosmic ray detector,
etc.)

matrix (circuit diagrams)

• Choosing some additional sensors (load cells,
pressure transducer, thermocouples, etc.)

• Controls (with the Software & Simulation Work Area) • Telemetry
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CHEMISTRY &
HEAT TRANSFER
WORK AREA

MAIN OBJECTIVE: develop, build
and test the buoyant gas/
propellant production unit along
with the system required to
handle its temperature.

𝑄 = 𝑚𝐶∆𝑇

SPECIFIC OBJECTIVES
• Determining the most proper chemical reaction to

produce the buoyant gas for the Star Rover from
surrounding compounds or chemical reserves.

• Design a production unit (a small chemical plant)

• Consider the heat transfer of the

production unit to design a cooling mechanism.
• Work together with the Structures Work Area

to design some additional components (for

that can supply enough buoyant/ propellant gas

both this and other work areas; for example the

at the right conditions as specified by the other

cooling system of the thrusters).

systems.
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SOFTWARE &
SIMULATION
WORK AREA

MAIN OBJECTIVE: conduct the
high-level computational
activities required for the design
and testing of the Star Rover

𝐼𝑓 𝑇𝑟𝑢𝑒
𝐸𝑙𝑠𝑒

SPECIFIC OBJECTIVES
• To work on the aerodynamics of the Star Rover (as
required, for example, atmospheric re-entry)

• To work on the fluid dynamics related to the Star
Rover (with the Propulsion Work Area for the feed
system)

• Data storage and management
• Provide technical support to program

participants
• Any supportive software/ program on demand
by other groups

• To perform additional simulations that might be
required (trajectory, re-entry, etc.)
The Essence

The Basics

The Experience

The Star Rover

Information

Applying

THE BIG PICTURE
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FAQ
•
•

•

•

HERE ARE SOME common questions and additional information about Project Polaris.

How likely is it that I will be accepted ? The acceptance rate depends on the number of applicants.
No more than about 100 prospective participants will be taken.
Can I get credit for my school if I participate ? In most cases yes. For both ESTACA and Purdue, Project
Polaris satisfies some requirements. Additionally many schools require some kind of internship, social
work, or study abroad; three things that are covered by the program. If you would like AREX to help
you with this and your institution, please send an email to polaris@arexcr.com
How much does the program cost ? The organization and application process of the program are
completely free, program participants are only expected to cover the individual expenses associated
to those events in which they want to participate, e.g. the H&T program. The financial team will raise
funds to cover the costs of the technical projects, some activities, and potentially create scholarships.
I’m about to graduate or in my last years of college, can I still join ? Yes ! Remember that participating
in the H&T and exchange programs is optional and that most of the work will be done online.
Moreover, it is totally possible to participate only in one of the programs (Basic/ Advanced).
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•
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•

•

How much time would I have to put into this program ? As much as you want. The workload is going to depend
on the technical project and the team you are in. Since it is a very lengthy program (more than two years) with
several members, it is likely that the overall pace will be very manageable.
What happens if I don’t get an internship ? We are working one year in advance with CRAC in order to be able
to take as many interns as possible. We expect to be able to cover 50 % to 60% of our program participants, but
it will depend on the amount of people accepted into the program. In case somebody requires an internship
to participate and no more internships are available, we would try other options including interning at AREX if
allowed by the university of origin (it would not be paid).
I don’t speak Spanish or French, is that ok ? No hay problema ! English is the official language for this program
but when encourage you to learn these and other languages as well.
What will happen to the developed technical project ? As part of our social program we will donate it to an
academic research institution or disassemble it and give its parts to other institutions. Everything created during
the program is open content, non-profit, and will not be commercialized.
I don’t belong to any guest organization but I would like my organization to be one, can we join ?
Unfortunately we are not taking more academic guest organizations for the Basic Program. Please send us an
email to info@arexcr.com to consider your organization for this or future editions.
Can I do all the program online ? Yes, nevertheless we highly encourage you to participate in any of the inperson events
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Will AREX be in charge of the administration ? No. AREX is in charge of the organization of the program and
providing the participants with the logistical tool and resources required to succeed. The Administrative Team
will be in charge of the day-to-day management together with the chiefs of each team and work area. AREX
will monitor the program and give additional support.
What happens if I don’t get in my team of first choice ? We will do the best to offer you a position (or two) at
the favorite team(s) you chose. Your acceptance letter will indicate your initial team(s) which can be changed
later into the program.
I’m not sure I could attend all the in-person events, it that ok ? Yes! The program is entirely online, but we would
love to have you join the others in Costa Rica and Paris. None of the events are interdependent of each other.
You can participate in the building and testing of the Advanced Program without problem even if you did not
come to Costa Rica for the Basic Program.
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THE APPLICATION PROCESS
TO JOIN PROJECT POLARIS you must apply to the program. Some important considerations are:
•
•
•

•

The application is free of charge and open to college students and young professionals no
matter their nationality. It will become available on AREX’s webpage on June 9th.
No previous intercultural or technical expertise is required; the idea is that you learn about
these things through the program.
The general application will ask you about your team and leadership preferences, as well as
your skills and objectives. An access code is required [found at the end of this presentation]
Prospective participants from guest organizations will have to submit an additional internal
application provided by their organizations.
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THE APPLICATION PROCESS
•
•
•

•

Priority will be given to members from guest organizations and to cultural diversity.
Access codes will be distributed by TECSpace, ESO, Purdue, and AREX.
If you sign your acceptance letter, you agree on participating for the Basic Program at a
personal position that was offered to you. When the Advanced Program comes, you may
decide whether to continue or not.
AREX is in charge of reviewing the applications as well distributing acceptance letters. AREX
reserves the right of admission.

CLICK HERE TO APPLY
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YOUR ACCESS CODE
Access codes for prospective participants that do not belong to any of the
guest organizations, that is people that do not have an institutional email from
ITCR, ESTACA, or Purdue University; will be distributed exclusively by TECSpace,
ESO, and AREX. If you cannot contact TECSpace or ESO, please send an email
to polaris@arexcr.com with your résumé, proof of enrollment (in a university or
job), and a motivation letter. Afterwards AREX will review this information,
potentially schedule an interview with you, and share a particular access code.
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