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A spacecraft that harnesses
the sun’s rays may light
the way for new missions

There are no gas stations in space. To send
affordable, lightweight spacecraft on long-
range missions, NASA and several aerospace
companies are seeking ways to exploit the pow-
er of sunlight. Possibilities include reflective
“sails” billowed by the sun’s rays, as well as next-
generation solar electric propulsion. In the com-
ing months a privately backed project called
LightSail 2 plans to launch a lunch box-size craft
into orbit, where it will deploy a Mylar sail about
as big as two parking spaces. If successful, these
technologies could propel future NASA missions
to Mars and beyond.

Solar sails are not science fiction—in 2010
Japan’s IKAROS probe demonstrated a proof
of concept during an interplanetary mission to
Venus. Proponents say the technology used in
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the planned $5.45-million LightSail 2 dem-
onstration, funded by the nonprofit Plane-
tary Society, could maneuver low-cost sat-
ellites called CubeSats in Earth orbit with-
out fuel. LightSail 2’s performance could
also inform NASA's Near-Earth Asteroid
(NEA) Scout solar sail mission, scheduled
to launch in 2019.

“The real niche [for solar sails] is for very
small payloads that have long duration [and]
low thrust requirements,” says Les Johnson,
principal investigator for technology for the
NEA Scout mission at NASA's Marshall Space
Flight Center in Huntsville, Ala. Steady sun-
light pressure—equivalent to less than one
ounce of push per acre of sail—can gradually
accelerate a small probe. And tilting the sail
steers the spacecraft by changing the angle
at which sunlight reflects off it, Johnson ex-
plains. The technology is ideal for relatively
cheap missions with tiny payloads that can
take their time, such as NEA Scout’s planned
reconnaissance of an asteroid.

By the time sunlight reaches the vicinity
of Jupiter’s orbit, it is too weak for most
solar sail-powered missions. But Jeffrey

The LightSail 2 spacecraft will
launch onboard a SpaceX Falcon
Heavy. It will unfurl its sail in
orbit like its predecessor (inset).

Sheehy, chief engineer of NASA's Space
Technology Mission Directorate in Wash-
ington, D.C., and Johnson agree that the
technology could potentially pave the way
for interstellar missions, in which powerful
lasers could accelerate sail spacecraft to a
tenth the speed of light or faster. One pri-
vate effort, called Breakthrough Starshot,
hopes to send such craft on a flyby mission
to Alpha Centauri, the star system nearest
Earth, within a generation.

Sunlight could also drive much larger
robotic or crewed spacecraft indirectly via
solar electric propulsion, Sheehy says. Solar
panels can provide electrical power for fuel-
efficient thrusters that convert gas into
plumes of plasma that propel the spacecraft.

NASA has already recruited companies
such as Aerojet Rocketdyne and Ad Astra
Rocket Company to scale up the power out-
put of these systems. “Right now we fly
solar electric propulsion systems that are
just a few kilowatts,” Sheehy says. “What
[we're] trying to do is [get] to a few tens of
kilowatts as a stepping-stone to a few hun-
dreds of kilowatts.” —Jeremy Hsu

Fig. 1 - Product of evolution.

Fig. 2 - Product of intelligent design.

A wallet designed to fit your front
pocket — now there’s a smart idea.
The Rogue Wallet is more
comfortable, more secure, and holds
everything you need. Many made-in
Maine and RFID-blocking styles
available. Starting at $45.00;
satisfaction guaranteed.
Rogue Industries
1-800-786-1768
www.Rogue-Industries.com

Access Scientific
American anytime,
anywhere.

Species in the
Making

Download the App for iOS™ and Android™

# Download on the GETITON
o App Store >’ Google Play

October 2017, ScientificAmerican.com 25






