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xhibit showcases the Alpha CubeSat project, in which a small, low-cost satellite and olographic art as a means of interstellar

Postcards from Earth: Hologram project showcased at Intrepid

F

0 A yearslong effort to launch Cornell-made satellite technology into a

neighboring solar system is making a terrestrial stop at the Intrepid Sea, Air

ot and Space Museum in New York City.

= The new exhibit, “Postcards from Earth: Holograms on an Interstellar
Journey,” which opened Feb. 16, showcases the project, in which a small, low-

+

cost satellite - i.e., CubeSat - will be released into low Earth orbit and will
deploy a “light sail” that is only 0.18 mm thick. This feat of aerospace
engineering, which will demonstrate the potential of making the 40-trillion-
mile trek to Alpha Centauri, will have an equally inventive stowaway: the

CubeSat and the light sail will be adorned with holographic art.

Just as late Cornell astronomer Carl Sagan’s Voyager Golden Record sent
thoughtfully curated artifacts of human culture into the cosmos, these
holograms will deliver their own message of inspiration, with a distinctly local
twist. The holograms feature sculptures created by Ithaca-born artist C Bangs

around the theme of earthling DNA: a fish, a man, a woman and a moth.

“It’s representing our home, in a sense,

these different forms of life that we’re

sending out there, up into space,” said

Gillis Lowry ’24, an astronomy major in the

College of Arts and Sciences, who designed

the exhibit in collaboration with museum

staff and doctoral student Joshua

Umansky-Castro, who heads up the Alpha

CubeSat project for the Cornell Space al s
Systems Design Studio. “We have our Qen21alook a8 holo

born artist C Bangs.

bers of the Alpl

jent Jos

ChipSats and our little CubeSat model to
demonstrate how we’re going to get to other star systems, but the main
message of the exhibit is ‘What sort of message would you want to send to

aliens?”

The holograms were created in partnership with holographer Martina
Mrongovius and the specific designs were selected by the Alpha CubeSat
team, members of the public, and even beloved science advocate and
Cornellian Bill Nye *77 during a campus visit. Museumgoers can vote to pick

the final hologram, which will either be a leopard or a sleeping cat.

‘While the Golden Record only had so much room, a single hologram can
potentially hold thousands of images, making the technology an incredibly
efficient means of interstellar communication. Holograms could also serve a
practical function, helping to stabilize a future light sail, which would be
propelled by a laser beam shined from Earth, on its way to another star

system.

In the proof-of-concept d stration, tentatively duled for January
2024, the sail will also be equipped with four computer chip-sized satellites,
or “ChipSats,” to collect data about the voyage - such as its trajectory,
kinematics and temperature - and broadcast it down to Earth. The sail was

designed by Silicon Valley inventor and NASA consultant Andy Filo.

“It’s a half-meter-by-half-meter sail with extremely low mass to accelerate to
really high velocities. To get something so low mass, that’s really where our
tiny little ChipSats come in. And that’s something our lab specializes in,” said
Umansky-Castro, who noted the effort is inspired by interstellar initiatives
such as Breakthrough Starshot, which aims to fly nanocraft at 20% the speed
of light and reach Alpha Centauri within 20 years of their launch. “No way are
undergrads and grad students here solving all the problems it takes to get to
Alpha Centauri. But this mission, Alpha CubeSat, is very much inspired by
that larger goal.”

The Alpha CubeSat project is part of NASA’s CubeSat Launch Initiative and is
overseen by Mason Peck, the Stephen J. Fujikawa 77 Professor of
Astronautical Engineering in Cornell Engineering, who directs the Space

Systems Design Studio.

“Taking research with far-reaching implications, taking risks and pushing
beyond the limits of today’s spacecraft - that’s what we do in academic
research,” Peck said. “I'm proud that the students have embraced the
audacious nature of this flight experiment, and I expect this foundation will

help shape their careers in the years to come.”

The Alpha CubeSat team currently comprises about 35 students; more than

100 students have contributed since the project began in 2016.

“I've been in this windowless basement lab for the past four years, tinkering
away, trying to get this CubeSat to work,” Umansky-Castro said. “So it is
pretty surreal that it’s in the public spotlight now and we get to share this

story with so many people.”

In designing the exhibit, Lowry faced the challenge of findings ways to
articulate “hard-to-wrap-your-head-around concepts” that would connect
with the general public. Instead of tinkering with solar cells and light sensors

like Umansky-Castro, she tinkered with metaphors.

“If lightspeed itself is a jet, then our fastest spacecraft, so far, is an ant
scuttling across the ground. But if we send out a light sail, that’s
comparatively like a car on the Autobahn going over 100 miles an hour,” she
said. “So I hope that this exhibit proves to people that, well, we don’t have

this technology yet, but this is something that’s actually possible.”

The incorporation of holograms gives the project an interdisciplinary thrust
by combining engineering and art, in a way that feels very true to Sagan’s
vision.

“Carl Sagan is kind of the whole reason that I'm at Cornell. He’s been my
biggest inspiration,” said Lowry, who shares a birthday with the astronomer.
“[I think Alpha CubeSat is another extension of how Cornell is continuing his
legacy. And I really hope that a mission like this is something he would be

proud of us for.”



Intrepid Museum and Cornell Engineering Present POSTCARDS FROM EARTH:
Holograms On An Interstellar Journey

The exhibit opens on Thursday, February 16.

By: Stephi Wild  Jan. 26, 2023

FiE< R

The Intrepid Museum and Cornell Engineering has announced

pos,m,d; from Eg the temporary exhibit, Postcards from Earth: Holograms on an
3 Interstellar Journey, opening to the public at the Intrepid
rurcse noxs Museum on Thursday, February 16.

This compelling new exhibit highlights an experiment that investigates unique materials and
approaches to develop a vehicle capable of reaching another star system at speeds never thought
to be achievable. Rather than rockets or traditional spacecraft, the vehicles are a fleet of one
thousand laser-propelled light sails, each adorned with shimmering holograms.

Holograms, the kind seen on passports and trading cards, may help stabilize the sail on its 40-
trillion-mile trip. But they may also serve as carriers of artwork, images of life on Earth, to greet any
beings that live on distant worlds. The prototypes in the exhibit represent a real space mission
launching sometime this year on Alpha CubeSat, a project of the Space Systems Design in the
Sibley School of Mechanical and Aerospace Engineering at Cornell.

Alpha CubeSat will carry the first pieces of holographic art in space above its solar panels. Tilting
your head from side to side often reveals different images, which allows for much more information
than would be possible in a single flat picture.

On a mission to Alpha Centauri, the nearest star system, each sail could have a hologram with
thousands of pictures - artwork, photos, and maybe even a map to Earth-it would be like sending a
postcard to a distant star. By proving the sails can function in space, Alpha CubeSat hopes to pave
the way for holograms on light sails, holograms that carry images of our home into the cosmos.

This thought experiment was created collaboratively by scientists and artists, driven by deep
curiosity to discover the unknown. It imagines that life may exist in another world.

"As an institution dedicated to STEM education and inspiring the next generation of leaders, we are
thrilled to showcase an exciting, thought-provoking experiment combining art with extraordinary
achievements in space science,” said Museum SVP, Exhibits, Education & Programs, Elaine Charnov.
“The imagery is simply captivating; the technology is awe-inspiring."

"We are looking forward to this exciting exhibit, which | hope inspires wonder and excitement about
both the technological progress we have made here on Earth and continued exploration elsewhere
in the universe,” said Mason Peck, the Stephen J. Fujikawa ‘77 Professor of Astronautical Engineering
at Cornell. “This mission builds on a legacy deeply tied to Cornell, going back to Carl Sagan's
Pioneer Plaque and the Voyager Golden Record. This pioneering exhibition of holography in space
aims to be a reflection of humanity, and of all Earth-based life, as we venture out into the Cosmos.”

Postcards from Earth: Holograms on an Interstellar Journey is free with Museum admission. For
more information, visit intrepidmuseum.org/postcards-from-earth
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Postcards from Earth: Hologram project showcased at
Intrepid

A yearslong effort to launch Cornell-made
satellite technology into a neighboring solar
system is making a terrestrial stop at the
Intrepid Sea, Air and Space Museum in New
York City.

The new exhibit, "Postcards from Earth:

Holograms on an Interstellar Journey,"

which opened Feb. 16, showcases the

project, in which a small, low-cost satellite -

i.e., CubeSat - will be released into low Earth

orbit and will deploy a "light sail" that is only

0.18 mm thick. This feat of aerospace engineering, which will demonstrate the potential of making
the 40-trillion-mile trek to Alpha Centauri, will have an equally inventive stowaway: the CubeSat and
the light sail will be adorned with holographic art.

Just as late Cornell astronomer Carl Sagan's Voyager Golden Record sent thoughtfully curated
artifacts of human culture into the cosmos, these holograms will deliver their own message of
inspiration, with a distinctly local twist. The holograms feature sculptures created by Ithaca-born
artist C Bangs around the theme of earthling DNA: a fish, a man, a woman and a moth.

"It's representing our home, in a sense, these
different forms of life that we're sending out
there, up into space," said Gillis Lowry '24, an
astronomy major in the College of Arts and
Sciences, who designed the exhibit in
" collaboration with museum staff and doctoral
' student Joshua Umansky-Castro, who heads up
the Alpha CubeSat project for the Cornell Space
Systems Design Studio. "We have our ChipSats
Credit: Provided and our little CubeSat model to demonstrate how
Members of the the Alpha CubeSat team look at a we're going to get to other star systems, but the
hologram that features a sculpture created by Ithaca-  main message of the exhibit is 'What sort of
Brparish GaRgs. message would you want to send to aliens?"

The holograms were created in partnership with holographer Martina Mrongovius and the specific
designs were selected by the Alpha CubeSat team, members of the public, and even beloved science
advocate and Cornellian Bill Nye '77 during a campus visit. Museumgoers can vote to pick the final
hologram, which will either be a leopard or a sleeping cat.

While the Golden Record only had so much room, a single hologram can potentially hold thousands
of images, making the technology an incredibly efficient means of interstellar communication.
Holograms could also serve a practical function, helping to stabilize a future light sail, which would
be propelled by a laser beam shined from Earth, on its way to another star system.

In the proof-of-concept demonstration, tentatively scheduled for January 2024, the sail will also be
equipped with four computer chip-sized satellites, or "ChipSats," to collect data about the voyage -
such as its trajectory, kinematics and temperature - and broadcast it down to Earth. The sail was
designed by Silicon Valley inventor and NASA consultant Andy Filo.

"It's a half-meter-by-half-meter sail with extremely low mass to accelerate to really high velocities. To
get something so low mass, that's really where our tiny little ChipSats come in. And that's something
our lab specializes in," said Umansky-Castro, who noted the effort is inspired by interstellar
initiatives such as Breakthrough Starshot, which aims to fly nanocraft at 20% the speed of light and
reach Alpha Centauri within 20 years of their launch. "No way are undergrads and grad students
here solving all the problems it takes to get to Alpha Centauri. But this mission, Alpha CubeSat, is
very much inspired by that larger goal."
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The Alpha CubeSat project is part of NASA's CubeSat Launch Initiative and is overseen by Mason
Peck, the Stephen J. Fujikawa '77 Professor of Astronautical Engineering in Cornell Engineering, who
directs the Space Systems Design Studio.

"Taking research with far-reaching implications, taking risks and pushing beyond the limits of
today's spacecraft - that's what we do in academic research," Peck said. "I'm proud that the students
have embraced the audacious nature of this flight experiment, and | expect this foundation will help
shape their careers in the years to come."

The Alpha CubeSat team currently comprises about 35 students; more than 100 students have
contributed since the project began in 2016.

"I've been in this windowless basement lab for the past four years, tinkering away, trying to get this
CubeSat to work," Umansky-Castro said. "So it is pretty surreal that it's in the public spotlight now
and we get to share this story with so many people."

In designing the exhibit, Lowry faced the challenge of findings ways to articulate "hard-to-wrap-your-
head-around concepts" that would connect with the general public. Instead of tinkering with solar
cells and light sensors like Umansky-Castro, she tinkered with metaphors.

"If lightspeed itself is a jet, then our fastest spacecraft, so far, is an ant scuttling across the ground.
But if we send out a light sail, that's comparatively like a car on the Autobahn going over 100 miles
an hour," she said. "So | hope that this exhibit proves to people that, well, we don't have this
technology yet, but this is something that's actually possible."

The incorporation of holograms gives the project an interdisciplinary thrust by combining
engineering and art, in a way that feels very true to Sagan's vision.

"Carl Sagan is kind of the whole reason that I'm at Cornell. He's been my biggest inspiration," said
Lowry, who shares a birthday with the astronomer. "l think Alpha CubeSat is another extension of
how Cornell is continuing his legacy. And | really hope that a mission like this is something he would
be proud of us for."



