MISSION STATEMENT
EX.PL.RE presents a directed energy interstellar mission to
the Alpha Centauri system that pushes the boundaries of
science and engineering, for the advancement of humankind
and to inspire future generations to explore further.
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EX.PL.RE and Why it Matters!
The next frontier for humanity is beyond our solar system, embracing interstellar
travel, to expand our knowledge of what is beyond our current scope of vision and
understanding. This project outlines a mission to the Alpha Centauri system, our
neighboring star system, as a technological proof of concept and scientific mission.
This mission will utilize directed energy technology to propel spacecraft for a journey
of approximately 20 years. During the journey, the scientific payloads will conduct
groundbreaking research and upon reaching their destination, an assessment of the
Alpha Centauri system to obtain a better understanding of the exoplanets in that
system. This mission uses the ancient methods of travel and exploration, a sail and
some wind, to find out what is beyond our scope of vision.
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Why Alpha Centauri?

MISSION TIMELINE
The journey tht this mission will undertake is displayed here, encompassing the 20
years duration it will take to get to the Alpha Centauri system. This mission outlines the
unprecedented scientific investigations that will be performed once there and along
the way.

Future Applications:
Exploring the Solar System
With current technologies, it takes months to years
for spacecrafts to reach the distant celestial bodies
within our Solar System. With faster transit, the Solar
System can be treated as our backyard to allow
exploration of bodies of interest for astrobiology,
such as Enceladus, and distant bodies in only weeks.

To date, three exoplanets have been detected orbiting Proxima Centauri, the first
and most discussed is Proxima b. This potentially rocky planet with a mass and radius
similar to Earth, orbits at 0.05 astronomical unit (AU) which is within the habitable
zone of Proxima Centauri. This means that conditions are just right for liquid water
to exist on the surface of Proxima b, making it a primary target for the search for life
beyond Earth.
This flyby mission of Proxima Centauri will allow the study of Proxima b and the
other two confirmed exoplanets, Proxima c and Proxima d which orbit outside the
habitability zone, allowing comparison of this system to our own.

KUIPER BELT
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EX.PL.RE will take humanity on a journey to discover a possibly habitable exoplanet
orbiting around Proxima Centauri. This star is a smaller, dimmer version of the Sun
and is part of the Alpha Centauri System. This tertiary star system is 4.2 light-years
from Earth, making these stars our closest stellar neighbors.
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Future Applications:
1.
2.
3.
4.
5.
6.

Earth: Ground and on-orbit operations
Heliopause: Activate sensors to probe ISM
Oort Cloud: Detect distribution of objects and shape
Astrosphere: Probe magnetic environment and radiation
Alpha Centauri System: Investigate stellar properties
Proxima Centauri b: Take images and look for signs of life

HELIOSPHERE
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Microlensing
In order to utilize the microlensing
technique for the visualization of
exoplanets, a craft will need to be
placed in the Oort Cloud which can
be achieved via fast transit technology
outlined in this report.

Mission to Alpha Centauri System
Study of the Alpha Centauri system with
a preliminary interstellar mission and
current visualization techniques will
create more questions to be answered
by sequential interstellar missions.

INTERSTELLAR MEDIUM

*Distance in Logarithmic scale
Planets not to scale
(ISM)
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GROUND SEGMENT
Science
Specifications
To accelerate a 10g probe
with a light sail diameter of
7.5m to 0.2c, the laser needs
to provide a total power of
380GW.
In total, 76 laser are needed
to generate the required
power of 380GW.
These individual, free electron
lasers will be placed parallel
next to each other and will all
fire beams onto adjustable,
ground based lenses. They
will combine to form a single
beam, and directed to the
Mothership in GSO

Legal Specifications
Determine current policy and law
in Chile that restricts or supports
this mission and if a directed
energy laser array can be
constructed and safely operated
in Chile for this mission.
Asses risks for laser operations
and establish a mitigation plan,
evaluate restrictions on dualuse technology, and anticipate
limitations that could arise in the
future this mission.
Finally, take into consideration
the environmental impacts, both
terrestrial and extraterrestrial, of
this mission.

Power requirement
per sail to reach
380GW
targeted speed
0.2c

What is Directed Energy?
Directed energy is a highly focused
energy beam that combines either
multiple lasers, microwaves, particles
or sounds into beams. These sources,
such as a combination of lasers can
be directed to fulfill desired needs
such as high-speed space travel.

Laser beam
duration to reach
the target speed

Laser Operation
Sequence
The laser array will be
operated for 88 minutes
per night, between 23:00
and 01:00, during which
four probes will be sent to
Proxima Centauri. Each
probe
requires
twelve
minutes of laser emission to
reach a speed of 0.2c. In the
next ten minutes, the next
probe will reach the optimal
position for contact with
the laser beam. This will be
repeated for each probe.

~12 mins

Proxima Centauri position
Ground segment
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Laser operation sequence 4 times per night

Future Applications:
Space Debris & Meteor
Destruction
Utilization of the established
ground segment can have dueluse applications that can protect
Earth’s orbit from satellite
congestion and the potential
dangers of a rogue meteor.

Deceleration of Spacecraft
When designing future missions, one of
the crucial components of utilizing directed
energy propulsion would be the deceleration
of a spacecrafts from cruising speed. This
would allow spacecrafts to be used for more
thorough study of objects and perhaps return
to Earth, instead of a one-way mission.

*For illustration only
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SATELLITE AND OPERATIONS

Did you know?

Ground and Earth Orbit:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Launch in 2036
Orbit insertion of the Mothership to GSO
Probe Deployment Command from the ground station in the Atacama Desert
Probe deployment from mothership
Attitude correction
Laser firing from the ground to propel the probe to Proxima Centauri b
Ground control of laser and mothership
Deployment command from the ground for the next probe
Escaping the heliosphere and operating in the ISM

3

2

The large number of probes
ensures that at least a few of the
probes will survive the journey to
the Alpha Centauri system and
transmit meaningful data back
to Earth.

Future
Applications:
Laser-Powered
Small Spacecraft
Can increase payload
mass
and
uses
while being able to
reach much higher
accelerations
and
velocities than chemical
propulsion methods.
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Satellite Design
The Mothership will be
launched
aboard
Rocket
Lab’s Neutron rocket into a
geosynchronous orbit and
contains 5,000 probes. When
those probes have been
launched, a resupply mission
containing
another
5,000
probes, for a total of 10,000,
will travel to the Mothership
to be deployed. After the
Mothership’s design lifetime
is complete, it will move to a
graveyard orbit in an effort to
mitigate space debris.

Remote
Manipulator
System (RMS)

Probe
End gripper
of RMS

Thrusters
Orbital
deployment
system
container 1

Orbital
deployment
system
container 2
Thrusters

High gain
antenna
Solar arrays
Thruster
modules

Antenna

Earth side

Mothership
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SPACECRAFT AND PAYLOADS

For millennia, humanity’s cosmic curiosity and fascination with the stars has driven
discovery, astronomy, exploration, and ultimately, a quest to understand our purpose
in the Universe. Such questions transcend borders and cultures and manifest into our
mythologies, diverse spiritualities, eclectic arts, elegant mathematics, and relentless
scientific endeavor.

Spacecraft Design
The probes have a 7.5m diameter,
highly reflective sail that is supported by a very thin boom and will be
pushed by the laser. At the center of
the sail is the ChipSat that contains
all of the electronics, deployment
structure, and other systems to
operate the probe during its voyage.
The science instruments are the
main payloads of the probes.

Boom wire
Sail

Probe after deployment

c
Probe
ChipSat

Sail Diameter

Mounting
plate

~7.5m

Speed of the
0.2c =
probe
59,958 km/s
Time to reach
21.21 years
Proxima Centauri

Sail
Sail Attachment

Graphene

Probe before deployment

OR

3 OR 4

Probe ChipSat
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OR
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*Not to scale
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Example mission plaque
Nano-holographic plates located on top of the processors with a message inspired by the work of
ISU’s TP Eternal Echo: a. Where We Are: Hydrogen spin-flip, millisecond pulsar map, and logarithmic
map of the galaxy. b. Who Are We: Phylogenetic context of life and human anatomy to scale of light
sail. c. Deeper Description: binary key for encoded audio-visual data d. List of Names: Mission
backers inscribed on Azimuthal Map of Earth.

Science Payloads
Gathering different kinds of scientific data will help us understand the unknowns of
the Solar System and to support theoretical models currently presented by the scientific
community. The payload technologies that exist today could be miniaturized for this
mission. To maximize data collection, the following types of payloads will each contain
2,500 probes:

1 OR 2

Future Applications:
Interstellar Mission with Life
Advancements in directed energy
technology allows for the gradual
placement of life forms onboard
future interstellar missions. These
missions will help answer many
questions about how life is affected
in the ISM and lay the groundwork
for future crewed missions.

This mission is an opportunity to pause and reflect on our significance against the
expansive backdrop of interstellar space. By looking toward an unknown audience,
we better understand what makes us human, evident from the far-reaching cultural
impact of the Pioneer Plaque and Voyager 1 and 2 Golden Records. An interdisciplinary
and intercultural team of experts should be brought together to construct a message
that represents Earth and encompasses the vision of this mission for all humanity.

ChipSat &
deployment
sub-system

Total Probe mass
10g
(Sail+ChipSat)

Sail Material

Non-Science Payload

1. Miniature atomic scalar magnetometer
2. Electron multiplication technique on CMOS
3. Circular spectropolarimetric sensing
4. IR/VIS sensor
Each of these probes are paired with the (5) back-sampling chain circuit technique.
These payloads will probe the Oort cloud, measure radiation levels and density in the
ISM, study the magnetic fields and astrospheres of the stars in the Alpha Centauri system,
look for bio-signatures on Proxima b, characterize Proxima b’s composition, and collect
data to make a comparison between our solar system and the Alpha Centauri system.
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ORGANIZATION

Where to Operate Our
Organization?

How to Obtain Funding?

New Zealand is an ideal location to
establish a non-profit space organization,
as it offers:

• Requiring successful
crowdfunding campaign to gain
public interest

• Commercial growth opportunities in
the space sector

• Large legacy investors required
for continuation of funding
through operational years

• Existing launch services
• Technology sharing agreements with
the USA
• A top-rated location with competitive
socio-economic indexes

Estimated $100 billion to
complete mission

• Sources of funding:
crowdfunding, sponsorship,
legacy investors, spin-off
technology

Did you know?
Spin-off technologies
will contribute
to sustainable
development on Earth
by supporting the
growth of renewable
energy technologies.

Legal Specifications
Determine if international and
national space law restrict or support
this mission, as this is a commercial
space venture and the establishment
of the business for this mission.
Obtain authorizations to launch
10,000 nuclear-powered spacecraft
in space over approximately seven
years.
Establish how to maintain control
over an autonomous swarm of
spacecraft with an radioisotope
thermoelectric generator onboard
for 20 years in deep space.
Determine if the benefits of this
mission outweigh the risks for
this mission, as a first of its kind
interstellar mission.

Interstellar Talent Center: INTACT
INTACT aims to absorb local and international talent in various fields, and channel
them towards interstellar missions to foster a talent base. INTACT students will be
recognized as first-class professionals and will have an edge in the interstellar economy.
The people and skills trained at this institution will vary depending on industry needs
and will be guided by research, partnerships, and business operations. Financing of
this institution can come from private donations, government, and national space
agencies. Most of the grants will be spent on infrastructure and equipment, but the
remainder will support activities and salaries.
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Auckland, New Zealand

13

LUX NAUTA
Lux Nauta is a novel way to approach outreach for a long-term multigenerational mission through storytelling and interactive engagement. This
multi-platform story can evolve into a far-reaching multimedia intellectual
property for the duration of the mission and beyond. This story works to
inspire the public to become a part of this new and exciting future. Climate
change and energy stability is solved, and interplanetary transport is made
possible by the spin-off technologies that come from the scientific and
engineering advances that will result from the successful execution of the
EX.PL.RE mission.
Lux Nauta is an open and playable universe set in 2687. The
narrative is about the drive for human exploration and, at its
core, presents the balance of meeting human needs, with the
urge to explore the beyond and discover the deeper meaning
of existence.
Set in an inspiring future, designed in the style of a solarpunk
novel, the world is framed by the development of directed
energy technologies and enabling spin-offs. Five main
characters are envisioned: Lag’mal, a prodigy light sail
engineer from the Martian city of Malgium; Izhi, a visionary
astrobiologist searching for panspermia objects from the
outpost of Quaoarkenny; Eavha, a philanthropic influencer
promoting the Dysolar Foundation’s Dyson sphere initiative
from the Earth city of Lagos; and Mayari and Bulan, pragmatic
architects designing humanity’s future from the Lanao.

The Earth is now a stable, flourishing haven of biodiversity,
where species are abundant. With this change of dynamics,
most heavy industries have moved into other parts of the
planetary system where resources are more abundant.
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RECOMMENDATIONS
Interstellar travel may seem like science fiction, but through directed energy, it will be
possible. Space is challenging, but the future lends itself to the succession of humanity
beyond Earth. This project realizes humanity’s dream of venturing deeper into space,
not only from a scientific and technological perspective, but by also addressing
terrestrial considerations. Several recommendations that will facilitate this dream into
reality are included below.

Recommendations

1
2
3
4
5
6

Protect the laser network from its surroundings to avoid potential harm to any living being as well as the environment. Conduct
research into energy storage techniques and development of
renewables to reduce environmental impacts.
Provide more funding for miniaturizing satellite subsystem
components to raise technology readiness levels and for
researching production methods to make strong, lightweight
materials such as graphene.
Achieve adequate miniaturization of science instru-ments
to gather maximum, valuable and high-quality data.
Research techniques to detect multiple data points from a
single instrument.
Establish an international academia consortium from which
funds and education programs could help better publicize an
interstellar project to further attract sponsorships and investors.
Create a narrative to promote space exploration
through
directed energy technologies. Develop a talent institute to
create a new generation of space professionals. Design a
message plaque representative of humanity.
Create an International Space Union or expand the
competencies of UNOOSA, to address emerging issues such
as nuclear energy usage in space, commercial and space
science activities, and planetary protection.
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