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PISCES Rover Shows Off Its
Hardware at Aerospace Conference
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MESSAGE FROM THE EXECUTIVE DIRECTOR
A BRIGHT FUTURE FOR AEROSPACE IN HAWAII
Dear PISCES Friends and Family,

The PISCES rover strutted its stuff this
month for the November board meeting
and “Next Giant Leap” Aerospace
Conference in Waikoloa, Hawaii. The
shiny space hardware and gleaming tires
were a showstopper – the spacecraft
continually drew attention from all who
passed by. Speaking of attention, our rover
attracted interest from Hollywood! We’ll
reveal details soon, so stay tuned! Hint:
Ta-da-da-da-daaaaa-da…da-da-da-dadaaaaa

I am looking forward to a great future for aerospace in Hawaii – a
future which launches Hawaii to the forefront of the industry sector.
In the last eight to ten years, the aerospace industry has transformed.
It is no longer limited to the realm of major space-faring nations like the U.S.
and Russia. New industries and companies are emerging from the private
sector in space and aerospace, spanning space transportation, space tourism,
suborbital spaceflight, and commercially-provided launch boosters, as well as
companies interested in space resource utilization.
The potential for aerospace in the State of Hawaii is vast: suborbital
space tourism, small satellite launch capability, world-class astronomy,
options to grow the passenger airline sector to a world-wide market, robotics,
unmanned aerial vehicle (UAV) applications for agriculture and disaster
management, robotics, planetary test sites, and planetary surface technology
development.
Hawaii has the ability to take the lead in these efforts. A state as
blessed as this with its strategic mid-Pacific location, which has so many
opportunities, is second to none. Our great potential for growth in aerospace
naturally has its accompanying challenges. PISCES will work with other
Hawaii stakeholders to formulate a comprehensive vision for aerospace in
Hawaii that will help shape our future and economy. Aerospace industries,
academia, public and continued legislative support will all be key to
successfully advancing aerospace to new heights in Hawaii.
The coming fiscal year (FY16) affords an opportunity to strategically
position the State on a track to the forefront of the aerospace industry and to
broaden Hawaii’s economic portfolio. The aerospace industry has the potential
to become a billion-dollar industry for our state, and will need support from all
stake holders to make this dream a reality. PISCES is working towards this
goal and looks forward to sharing the journey with all of its partners!
Until next time,
Res Gesta Per Excellentiam (Achievement Through Excellence)
-Rob Kelso, PISCES Executive Director

Pacific International Space Center
for Exploration Systems
(PISCES)
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ESA Spacecraft Successfully Makes
Historic Landing on Comet

Above: Artist rendering of the ‘Philae’ lander on the
surface of Comet 67P Churyumov-Gerasimenko

On Nov. 12, 2014 the ESA successfully
made space exploration history by landing
a spacecraft on a comet’s surface for the
first time. The suspense-ridden, landmark
event took place shortly after 11 a.m. EST,
when the ‘Philae’ lander touched down on
Comet
67P/Churyumov-Gerasimenko
some 317 million miles from Earth.
Mission controllers endured “7 hours of
terror” before learning of the successful
outcome because radio contact was lost
after Philae’s deployment from its parent
spacecraft, Rosetta.
Philae Lander Manager Stephan
Ulamec confirmed the successful touchdown, sparking an eruption of joyous
cheers, hugs, and applause at the European
Space Operations Center in Darmstadt,
Germany.
The landing is one of the most difficult
space missions ever attempted. Roughly 40
years in the making, Rosetta and Philae
traveled some 4 billion miles over 10 years
to catch up to Comet 67P/ChuryumovGerasimenko, an icy ball hurling through
space at nearly 40,000 mph.
The scientists who discovered the
comet 45 years ago – Klim Ivanovych
Churyumov and Svetlana Ivanovna
Gerasimenko – witnessed the historic
landing at a viewing event and press
conference hosted by the ESA.
The mission intends to conduct an indepth analysis of the comet, with the hope
of gleaning a better understanding of how
our solar system was conceived. Scientists
think comets may be responsible for
bringing water to Earth early on, and
Rosetta and Philae’s work may address this
theory, among others.

Artist rendering of the LADEE spacecraft communicating to Earth from the moon via
laser. Credit: NASA

NASA’s Amber Jacobson of Goddard Space Flight Center paid a visit to
Hawaii Island on Friday, Nov. 14th, for the “Next Giant Leap” aerospace
conference to share NASA’s work in laser communication, as well as educate
students at WHEA (West Hawaii Explorations Academy) and Kealakehe High
School about the game-changing technology. NASA is looking at Hawaii as a
potential location to build its first laser communications ground station, which
will shift space communications from radio frequency (RF) bandwidth to laserbased systems.
Why the switch? The traditional RF spectrum of communication is
becoming increasingly obsolete with mounting volumes of data and crowded
airwaves. Lasers use a different part of the electromagnetic spectrum than RF
and increase data transmission speeds by up to 10 times! It’s the equivalent of
upgrading from dial-up to broadband internet. NASA confirmed this in October
2013 during the LLCD (Lunar Laser Communication Demonstration) which
successfully transmitted data at record-breaking speeds between the LADEE
(Lunar Atmosphere and Dust Environment Explorer) Spacecraft and Earth.
Operators were able to download specific spacecraft and systems data from
LADEE in less than five minutes – typically, it would take several days via RF.
Interestingly, the laser used to cover the quarter-million mile distance was only
a ½ watt in power. That’s the same power as a pocket laser pointer!
The fact that laser communication can operate on such low energy means
more efficiency and less hardware-bulk. However, one of the hurdles right now
is addressing the cost to revamp communication systems with lasers. NASA
has a plan to address this, and, considering that today’s $10 laser pointers (which
highlight PowerPoint presentations and annoy sports spectators alike) used to
run about $30,000, it’s not unreasonable to assume the cost will become more
affordable.
The high-volume of data that laser communication systems can
accommodate have the potential to bring us incredible imagery from the far
reaches of our solar system. Imagine seeing the rings of Saturn in high
definition video, or 3-D images of Jupiter’s moons! Lasers are clearly the next
evolutionary step for communication in space.

Stay connected with PISCES via Facebook & Twitter:




www.facebook.com/PISCESHawaii
@PISCES_Hawaii
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PISCES Leads Aerospace Tour On Hawaii Isle
Board Approves MOU with NASA KSC Swamp Works

PISCES led an exciting, day-long tour on Nov. 9 to
highlight Hawaii Island’s world-class ‘extraterrestrial’ terrains and resources. 23 eager explorers
- led by Rob Kelso, Christian Andersen, and John
Hamilton of PISCES - journeyed to the HI-SEAS
(Hawaii Space Exploration and Analogue
Simulation) Habitat on Mauna Loa, a huge lava tube
near Kailua-Kona, PISCES’ planetary analogue test
site near Hale Pohaku, and the summit of Mauna Kea.
PISCES offered the tour in concert with the “Next
Giant Leap” aerospace conference in Waikoloa to
explore the future of space exploration and
habitation.

PISCES Launches New Radio Report!

PISCES is now on the air
broadcasting "Hawaii Space News" on Hawaii
Island! Tune in to KWXX (94.7 FM Hilo,
101.5 FM Kona) every other week, Tuesdays
and Thursdays for the latest in Hawaii
aerospace, from technology and research, to
economic development and STEM education,
with Mari-Ela Chock and Chris Yoakum of
PISCES. You can also hear the radio reports
online at pisces.hawaii.gov under the ‘News’
tab!

PISCES Communications Specialist Chris Yoakum with DJ Kaohu
James recording “Hawaii Space News” at the KWXX studio in
Hilo, Hawaii.

PISCES Staff and Board Members met in Waikoloa on Hawaii Island
November 7th to review strategic planning initiatives and ongoing project work at
the agency.
Board members approved a Memorandum of Understanding (MOU) between
PISCES and Swampworks at NASA Kennedy Space Center. The partnership will
advance the collaborative development of lunar concrete – a sustainable, basaltbased concrete alternative.
Staff members shared in-depth progress updates on projects including the lunar
concrete initiative, 3-D additive manufacturing, planetary rover development, and
the laser communication ground station in partnership with NASA. Former
PISCES intern Colin Milovsoroff presented impressive work and field data
collected last summer with the Planetary Analogue Test Site characterization team,
who conducted geological surveys on Hawaii Island, parsing similarities between
the local terrain and those found on Mars and the Moon.
In attendance from PISCES were Executive Director Rob Kelso, Executive
Administrator Polly Roth, Operations Manager Christian Andersen, Project
Manager Rodrigo Romo, Test Logistics/EPO Manager John Hamilton, Public
Information Officer Mari-Ela Chock, Communications Specialist Chris Yoakum,
and Robotics Technician Casey Pearring.
Board Chair Henk B. Rogers, Gov. George R. Ariyoshi, Galen Ho, Hoyt
Davidson, Dr. Donald O. Straney (Representing Dr. David Lassner), Dr. Daniel J.
Rasky, and Jim Crisafulli (Representing Richard Lim) attended among the board
members. Board Secretary Lewis Peach was unable to attend.
The PISCES staff wishes to extend to Lewis Peach their thoughts, prayers, and
appreciation for his years of service. Mahalo and Aloha Lewis!
PISCES would also like to acknowledge and thank Gov. Ariyoshi, who
announced he would be stepping down from the board, but will continue supporting
the agency in its mission. Mahalo Gov. Ariyoshi!

PISCES Staff with Board Members following the Nov. 7th board meeting in Waikoloa, HI.

WE ARE LIVE!!!
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Check Out PISCES on the Web!

Memoranda of Understanding signal growing global interest in Hawaii’s aerospace industry
In our inaugural newsletter, PISCES announced that it had signed six MOU’s. Since then,
that number has increased to 16, with more on the way. We will feature one MOU per
newsletter here.
WHO: Swamp Works at NASA Kennedy Space Center
WHAT: NASA research and development center that conducts hands-on testing
and rapid prototyping for cost-effective space exploration mission solutions
WHERE: Cape Canaveral, FL
DATE of MOU: November 7, 2014
GOAL: To adjust to rapidly changing situations of technical, scientific, and
professional knowledge for both parties in the collaborative effort of developing
sustainable concrete technology using basalt.
PROJECT(s) WITH PISCES: Lunar Concrete

PISCES.HAWAII.GOV
MOU: a formal, written agreement
that
defines
the
roles
and
responsibilities of each party with
respect to the program/project they
are working on together.
WHY IMPORTANT: MOU’s allow
PISCES to form partnerships with both
public and private sectors, thereby
providing access to expertise and
technical support from space agencies
around the world. Such access is vital
to the success of PISCES projects, and
the expansion of Hawaii’s economy
and aerospace industry.

ABOUT US
PISCES is a Hawaii State Government Aerospace Agency located in beautiful Hilo, Hawaii. The research and
education/training center is part of the State Department of Business, Economic Development, and Tourism (DBEDT),
and conducts environmentally safe field demonstrations to test and validate innovative space technologies on Hawaii’s
volcanic terrain under the jurisdiction of the Hawaii State Department of Land and Natural Resources (DLNR).

Hubble Captures Extremely Rare Comet Flyby Near Mars
NASA’s Hubble Telescope captured a very rare occurrence on
Oct. 19th, 2014 as comet ‘Siding Spring’ brushed past Mars – an
event that may occur only once every million years. The comet came
within 86,000 miles of the Red planet – roughly one third of the
distance between Earth and the moon.
The image shown at right is a composite of several images,
pasted together to bring both bodies into clear view as they hurled
past each other through space. It shows the relative size and position
of each during the time of the comet’s closest pass.
Scientists say the comet itself is only about 1/3 of a mile across,
though the coma and tail are much larger. The event should provide
scientists with a rich source of new data, as well as more stunning
images.
Siding Spring is the first comet originating from the ‘Oort
Cloud’ to be seen up close. The Oort Cloud is a spherical cluster of
comets and icy objects orbiting beyond the outer-most planets of our
solar system, believed to be remnants from our solar system’s
conception.

Composite image showing Mars and comet Siding
Spring passing one another. Credit: NASA/ESA.

