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WE BUILD ONE SPACE

SOCIAL RELEVANCE
We want to have a positive impact on the
everyday necessities of the communities we visit

Established in 2019 by AREX, Project Polaris is an
international, non-profit, aerospace organization
which strives to contribute to the globalization of
space by offering its members exceptional
experiences centered around five key pillars.

“It wouldn’t make sense if [space] was reserved
as a place for only a selected group of nations.
Space needs to be democratized; it has to be an
endeavor of the entire planet.”
- astronaut Franklin Chang at a private fireside session

NETWORKING
We connect our members to academic and
industry contact all around the world

CULTURE
We create a safe and guided environment for our
members to increase their cross-cultural agility.

TECHNICAL KNOWLEDGE
The project’s mentorship and activities allow
members to grow their technical competencies

PROJECT LOGISTICS
Members learn how to plan, organize and lead
the activities required for the project’s success

POLARIS IN NUMBERS
CONUTRIES

MEMBERS

LANGUAGES

AVG. AGE

INSTITUTIONS

108 26
5:7
21 24
27

THE STAR ROVER
Polaris’ technical objective is to develop a rover prototype
for the exploration of Saturn’s moon Titan at the Costa Rica
Institute of Technology (over the course of two summers:
’21-’22). The Star Rover proposes a very innovative method
of locomotion which instead of wheels uses hydrogen gas
for creating both an upward force (through a balloon) and
attitude control (through thrusters)
flight simulation of the Star Rover concept over Titan

The Star Rover is being designed to gain insight of
Titan's aeolian processes, fluvial features, and
atmospheric properties. The rover will be equipped to
study Titan's wind regimes as a function of location
and sand dune topography. Similarly, it will be capable
of measuring the morphology of the fluvial networks
located on the moon as well as the composition of the
organics and sediments located within riverbeds.
Finally, the rover will seek the abundance of methane
within the air and monitor rain patterns visually.
laboratory experiment to test the propulsion system

THE POLARIS
EXPERIENCE
Being part of Polaris is more than
just engineering. Our program offers
members the following optional
activities in Costa Rica:
• Discovering the country
• Working on the Star Rover
• Doing community service
• Interning in local companies
Additionally, we plan on presenting
the project at the 73rd International
Astronautical Congress in Paris in
2022 as well as enjoying Paris.

Polaris members volunteering to protect baby sea turtles and clean Matapalo beach (click image)

Costa Rica is a den of peace, nature, and science. The country abolished its army
in 1948 and has focused on developing sustainability/ green
strategies that protect one of the most biodiverse places in
the world. Home of an astronaut, nuclear fusion, a satellite,
hydrogen-fueled vehicles, and a space radar, Costa Rica is
becoming an international partner for technology, ecology,
and innovation.

PROFESSIONAL EXPERIENCES

WORKING IN COSTA RICA
As part of the program, we helped 15
students find internships in Costa Rica.
Both Costa Ricans and French got work
opportunities at the Costa Rica Institute of
Technology, the national Airport, AREX,
and other companies from the Costa Rica
Aerospace Cluster.
“The project helped me get into contact with a
student club in Costa Rica (AeronauTEC), and
with their help, I managed to get an internship
at COOPESA, a maintenance, repair, and
overhaul company at the international airport.”
- project admin, Christian Pieronne

a Polaris member interning with AeronauTEC at the SJO airport (COOPESA)

Juan José Rojas
Alfredo Valverde

Jean-Pierre Lebreton
Harold Cordero Meza

OUTSTANDING MENTORNSHIP

the project currently counts with 9 mentors and hosts about 12 panelists per EPP

Project Polaris offers technical guidance to members
through mentors and professionals which are invited to
External Panel Presentations. We have had interactions
with people from NASA, ESA, SpaceX, ThrustMe, the
Swedish Space Corporation, Ad Astra Rocket Company,
Rivian, Purdue University, the Costa Rica Institute of
Technology, and many others.
“I would like to congratulate the Electronics
Team for the power budget. I mean, you
managed to make a budget and define the feed
upgrading mode for the power distribution
mode without having precise information. This
is very very very good the way you went.”
- Jean-Pierre Lebreton, Huygens Probe (Titan)
Mission Manager; during our 2nd EPP

PARTNERSHIPS
Project Polaris proudly partners up with a variety of
companies, associations, labs, and organizations. From
sponsorship to software to interculturality workshops to
host families, our partners help offering our members
unforgettable experiences.

Françoise Damnon from Itinéraires Interculturels delivers a workshop on culture

“Since I started working for Project Polaris it
has been an incredible experience, surrounded
by people with great determination and great
vision. I have learned a lot about teamwork
and how to communicate and interact with
people from other cultures.”
- Kevin Andrey Gómez, electronics team

The Aerospace Research and Exploration Company was born in Costa Rica
in 2016 as a reply to the United Nation’s call for the globalization of space.
To contribute to this cause, AREX develops inclusive and purposeful
projects such as Project Polaris and the P-5 engine which became first
liquid rocket engine of the Central American and the Caribbean Region in
2019. The P-5 was presented in Washington DC at the IAC 2019.

P-5 Engine prototype (click on image)

FIRST ACTION STAGE 2021

THE ADVANCED PROGRAM
The Advanced Program is Project Polaris’ second big
part after the Basic Program, and it will focus on
assembling and testing a final version of the Star Rover
prototype.
Beginning in October 2021, and extending through
September of the following year, the program is packed
with science, interculturality, networking, community
service, internships, and hands-on experiences. Rolling
admissions process will open on the 17th of January
2021 for new applicants.

The program has five main stages:
•
•
•
•
•
Two polaris members work on electronic components at the Delta Lab, Costa Rica

Definition: admissions, organization, and inductions
Theory: all teams design parts and plan activities
Action: the theory stage is executed
Presentation: the work is presented at the IAC
Evaluation: the program’s results are studied

PROGRAM STRUCTURE

Administrative Team

Admin 1, Admin 2, Admin 3, … + Head of Informatics

Two polaris members work at SIMTEC Lab, Costa Rica
The Advanced Program will host four technical teams
and three support teams, for a total of 20 subteams.
These teams are led by an Administrative Team under
the supervision of AREX. Besides working with external
parties such as partners, each admin is assigned a team
to oversee. Each team has a director which can lead up
to four subteams. Likewise, each subteam is led by a
head. The administrative team also counts with a role
called the Head of Informatics which works closely with
both other admins and the programming coordinators
of each technical team.
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ROLES FOR ALL KINDS OF PASSIONS
There are 20 different sub teams you could join in Polaris. Many roles are a combination of different skills ranging
from leadership to technical and support skills.
SYSTEMS

STRUCTURES

ELECTRONICS

PROPULSION

C3

FINANCIAL

HOSTING & TRAVEL

CHEMICAL UNIT

A short description of each role can be found at the end of this document. Check out
our website to learn about them in more detail.

ROLLING ADMISSIONS
Rolling Admissions for the Advanced Program will be open
from the 17th through the 30th of January. You must be
between 18 and 30 years old by the time you apply. More
information, including the link to the application, will be
made available in our website before the 17th. The following
is required to apply. Please keep in mind that this program is
entirely in English, and you could be given an interview.
• (required) CV (less than two pages)

• (required) Motivation Letter (less than three pages)
• (optional) Recommendation Letters (three maximum)
• (required*) Portfolio (only for C3 roles)

JOIN THE POLARIS FAMILY
In order to apply to Project Polaris, you must first gather the
requirements previously explained. Visit our website to check when the
application link is made available.

Complete your application
and submit it in one attempt
before the 30th of January

You could be assigned an interview
time based on the time availability
you indicated on your application.
Show up to the interview
and be ready to ask and
reply to questions. If you
miss your interview, you
could be given a 2nd chance.

WEBSITE
Polaris member visit Prusia Sector in Costa Rica where they planted trees, camped, and stargazed

SUPPORT & FOLLOW US
Project Polaris is funded through our sponsors and a
crowdfunding campaign which includes amazing digital
rewards such as having your name in our website,
access to technical content, thank you messages from
our members, and even your name/ company logo on
the Star Rover prototype.
Project Polaris in national Costa Rican TV, channel 6

SUPPORT POLARIS

LATEST NEWS

Got questions? Email us to polaris@arexcr.com

CONNECTIVITY

LOGISTICS &

RISK MGMT.

BALLOON

POWER

GENERATION

This sub-team will ensure that everyone in the
project advances in a coherent and cohesive
way. Their goal will be to create and manage a
centralized database which allows them to
identify any potential conflict between the
work of other teams.

MISSION

This sub-team focuses on evaluating the
danger each technical choice possess to the
rest of the rover as well as logistic challenges
such as the rover’s physical integration once
the manufacturing and assembly begins in the
labs.

ROVER

This sub-team will continue this year’s work
on the rover’s balloon. This includes doing an
in-detail analysis of all potential materials for
the balloon, a load analysis, and designing a
balloon release and recuperation mechanism.

This sub-team will design the primary power
unit as well as to look for potential secondary
power generation methods (wind power,
reaction of chemicals on Titan, etc.). They will
have to keep an eye on the power
consumption needed by other teams.

PROFILE

STRUCTURES

This sub-team will continue to work on the
scientific objective of the mission considering
Titan’s conditions (geography, weather, etc.) as
well as the capabilities of the different
engineering systems. They explore the mission
trajectory, duration, and rover operations.
This sub-team will focus on improving the
actual chassis design, doing a load analysis,
designing the structural interphases between
components, heat transfer, and designing the
Star Rover’s landing gear.

COMMUNICATION

This sub-team will focus on the data exchange
between the rover and a receiver, being
either a satellite in orbit of Titan or Earth
directly. They will have to determine the
frequency range used to communicate, the
data budget and the time to communicate.

INSTRUMEN-

This sub-team will design everything related
to gathering data for the scientific objective
with the help of the Mission Profile subteam.
They are also responsible for the sensors
allowing the rover to gather data needed to
survive and work on Titan.

TATION

CONTROLS

THRUSTER

CHEMICAL UNIT

FUNDING &

ACCOUNTING

This sub-team is in charge of the on-board
computer. They will be
responsible for all the movement and
workings of the rover such as when to fire a
thruster, when to release gas from the
balloon, or when to deploy a sensor.
This sub-team will work on creating the ideal
thrusters for the rover’s mission.
Their main task will be to design the hydrogen
thrust chamber with respects to the
requirements of different parameters such as
the maximum thrust and the gas consumption
This sub-team will design of the chemical unit
which will produce hydrogen gas. They must
consider different chemical reactions along
with the mechanisms required to produce
hydrogen gas in the most efficient way.

This sub-team is in charge of finding and
managing funding sources such as Polaris’
crowd funding campaign, grants, sponsors,
selling merch etc. They also do accounting
activities such as bookeeping (keep track of
the cashflows) and financial reports.

FEED

SYSTEM
IMPULSE

CONTROL
BUDGETING

This sub-teamwill be in charge of making sure
the thrusters will receive the gas in optimal
conditions with minimal loss. They will have to
define the requirements and constraints on
the feed system as a whole as well as on the
individual components, such as the valves.
This sub-team will work on the propulsion
system from a bigger point of view than the
other sub-teams. Indeed, they will have to
determine how many thrusters are needed, in
which axes they must provide thrust, and how
to place them around the rover.
This sub-team will be in charge of a process
called Component Research and Budgeting.
They will work closely with the techincal
teams in order to create and compare
uptodate budgets that will eventually become
purchase orders.

This sub-team’s objective is to find suitable
host families for the members travelling
abroad (to Costa Rica or France) considering
the traveler’s plans abroad and conditions
(medical info, internship, etc.). They alos look
for partners that could help find host families.

TRAVEL

COMMUNITY

This sub-team will be at the core of the
organization of our social events and all
teambuilding activities. They create Polaris’
spirit by plannig things such as game nights in
Discord, sharing birthday wishes, having social
gatherings, workshops, etc.

COMMUNICATION

CONTENT

This sub-team is in charge of plannig, creating,
and managing audiovisual content that can
help promote the program both internally and
externally. This includes social media posts,
videos, animations, web editing, etc.

HOSTING

HEAD

H

The Head of a sub-team has a role similar to
that of a Director. The head schedules
meetings for the subteam and works with
them in order to ensure they achieve their
objectives. They are led by their team’s
director.

DIRECTOR

D

This sub-team will organize flights so that the
students come in groups, take care of all
administrative things related to travelling and
interning, and organize in-person events proposed
by Community sub-team. They will create a
“guidebook” for travelling with the Hosting team.
This sub-team is all about sharing what is going
in inside of the project with the rest of the
world. We are looking for people who like
having their voices heard, whether it be written
on our blog, our newsletter, or our social media,
or even aloud on our brand-new podcast!
The Director of a team is in charge of leading
the team to sucess. It is their responsibility to
schedule weekly/biweekly meetings for the
entire team and to ensure they are
productive. They work as a connection
between subteams and close to the Heads

