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Planetary EGOBlock

These LEGO blocks are not tl
familiar plastics bricks you may hax
piecedtogether as a kid or given tc
your children to play with. In fact,
these blocks could one day form th
foundations of habitats and
infrastructure supporting astronauts
on places like Mars, the Moon an
other worlds.

Fundedby a NASA Phase 1 ST
grantlast yearawarded in partnership
with Honeybee Roboti¢sPISCES se
out to research innovative designs fc
building blocks made from locall
sourced volcanic basalt. The objecti
was to create a prototype planetar
LEGO bricksing local, raw materials
that could be made roboticallyon
other planets. The process, known
ISRU or irsitu resource utilization,
could also be used to creat
sustainable building materials ol
Earth. Now, nearly ongear since the
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project began the goal isnearly in
sight.

After spending many long days i
the lab experimenting with various
thermal profiles and mold designs
PISCES Geology Technician F
Defore and Operations Manage

Christian Andersen have finall
created the fullsize block design the
intended. But this rot-small
achievement came with a fev
challenges.

Using only rock dust from Hawa
Island quarries and sustained hee
many of their early attempts were
fraught with stress cracks and othe
imperfections, which compromisec
the structural integrity of the fl-
sized licks The problem seemed tc
lie in the initial mold designs, whict
were expanding during heating
periods and contracting wher
cooling. (Continued on pagéX v
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Rodrigo Romo

Aloha Kakou,

Kilauea’s erupt
Hawaii has dominated much of ot
attention during the last month.
Seeing the power of an unstoppabl
force of nature is a humbling
experience, and reminds me that w
live on a dynamic, everchangin
planet, and there istdl much to learn.

| am thankful that no one from the
PISCES ohana has been affected by
sudden and unexpected series
events. However, my heart goes out
all the people whose lives have bee
turned upside down by the continuin
eruptions that ae forever changing
the landscape in lower Puna.
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OUTREACH & EDUCATION PISCES SELECTS WINNER FOR

UAV NAME CONTEST

SMAtelescope operator and outreadpecialistMimi Fuchs entertainedozens

of local youthwith astronomythemed coloringactivities during AstroDay in Hil PISCES PIO Chris Yoakum prede

on May 5, 2018. 7-yearold a A OK I S f & A
a | y dezepack duringAstroDay.

Volcanic eruptions volcanic ashand grades arénvitedto create a design for the
earthquakes wer e rcoineachyear.
annual AstroDay evenield on May 5, The Maunakea Observatorieslso
whichdrew hundreds ofocalvisitors for brought popular activitieike the portable
a day ofscienceactivitiesandeducatioral StarLab planetarium, infrared camera
fun at Prince Kuhio Plaza in Hilo. demonstrations and posterimages of
“lt was a cr azy galaxies and srscaptured at the summit.
certain what to expeet-but it appeared “For the most part | think everyont
the crowds were enthusiastic anhad fun and it was an impressive turnout
appreciative,” wrKaichiTiwireteouldn"®t
education/outreach specialist at Utwithout the partnerships we all have, an
Institute for Astronomy and akey support from the Maunakea Astronom:
organizerfor the event. Outreach CommitteeMaunakea Support
More than 30 local science, Services, and the Office of Mauna
technology and engineering organizatoManage ment . ”
showed up to talk-story, share
demonstrations andpass out various
prizes andswagto kids and their families.
PISCES brought its new UAV octocof
for showv-andtell and played space trivia
Both adults and kidsvisited the
various boothgo earn stamps toward &
collectible Maunakea cointhemed on
astronomy and Hawaiian culturéhs
y e a wihner of the Maunakea Coir
Contestwas 4th-grader Bailey Mattos of
E.B. de Silva SchoBhiley wasecognized

specialist Norm Dionne Norm
thought the prize would be more
appropriate for his younger family
member and deferred the hondo 7-
yearold MichaelBlum. Michael was
excited to rece.
Manu sticker pack and tshirt
commemorating the occasion

Follow us online!
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0 S ” I |
and awarded with an amateur telescop PISCES®Chris Yoakurposes aspace
atthep | a eeatér stage. Students in a  trivia question to visitorsit AstroDay. ORPISCES_Hawaill
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Pathway to Success: Blueprints ftre 2018
Summer Internship Program

FormerMaterials Sciencentern Lily Leyva (L) and PISCES Geology Tect
Defore collect datat a planetary analog test site in Summer 2017.

In just a few weeks, PISCES will welco analyze their samples using a range
its latest team of student interns to worl testing methods. Using an KBF
on several research progranmsthe field spectrometer, they will determine the
and in the lab. chemical makeup of three to five

Beginning June 18 and ending Al g3 mplescollections. The students wil
14, the. 1Gweek program will hOSt_ ON€ also analyzehe mineral composition
Akamai Workforce intern and two junio . . !
) of their samplesusing a binocular
volunteers this year. The program w . .
microscope, and measuri®r particle

focus on applied research in Matesa "' i i
Science to create sintered basalt pawe SZ€S: heat capacity, density ar

for a vertical launch/landing pad and wi thermal conductivity
be organized into three phasest) Once all the data is recordec
Research and Field Work, 2) Lab Wi students will enter theManufacturing
and 3) Manufacturing. phase to fabricate theisamples into
TheResearch and Field Wopkase usable products. Tis phasewill involve
will teach participants about #8itu sintering the samples at high heiat a
Resouce Utilization (ISRU), and ho mold for sustained periods of time an
locally sourced, raw materials can t recording the results that yield the
used to extract resources like OXyge gt qurable and cohesive products.
water and rocket propellant. Student The three program phases this ye:

will also learn how to identify variou: :
: fy . are designedd teach students how to
rock forms and soil compositions in th
conduct sound research, use remoi

local terrain, while using reote sensing ) ) i
to locate potential planetary analo sensing techniques to locate potenti

sites for sampling. Once identifiec analog sites, characterize sites ai

students -wiut h" gt choosethe bestsamples. They will al

by visiting them in person with surve learn to gather accurate data, condut

equipment to collect samples. in-depth analysis, and use the results
In theLab Workphase, students will create their own basalt paver tide

June 2018

PROGRAM DIRECTOR’S

MESSAGE ...

Volcanic eruptions aside, the month ¢
May was a mix of bittersweet neviar us
at PISCES. Sadly, the legislative
intended to support our Workforce
Development and related initiatives dir
not pass. Howevemnve were pleased to
learnthat PISCES will receiadditional
supplemental funds from the State c
Hawaiiin the coming yeard bolsterour
work in Applied Research, Workforc
Development and Economi
Development. We also received funds
procure an official vehicle for PISCES s
thanks to DBEDT A huge nahalo to
DBEDT fomaking this possible

| was also happy to receive sen
good news about World View, a
Arizonabased aerospace compan
created by Jane Poynter (tfiecusof this
mont h' s guest S p
Taber MacCallurtwo former
biosphere scientists and dear friends !
mine. World View secured funding t
acceleate the development of a high
altitude balloon platform called &
Sratollite which can be deployed quickl
at low cost This vehicle camaintain its
position over a specific area of intere:
for sustained periods of time and carry
variety of Earthobsewning instruments.
My congratulations go out to both Jan
and Taber. It is rewarding to see smi
private space companies mag an
impact in the global space exploratio
community;

6/ 2y GAYydsSR 2

A Worldviewstrattolite prepares for launch
in October 2017 in Tucson, AZiis
PC: Worldview
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Limitless: Beyond the Skies

Making the Stratosphere Accessible
Jane Poynter, Co-founder and CEO of World View

Jane Poynter & Taber MacCallum (pictured right and left, respectively) are
founders ofArizonabased aerospace compaorld View andare both former

participants in Biosphere 2.
Jane Poynter is no stranger to big ide¢partner and World View cfounder and
World View, the Tucsehased CTO, Taber MacCallum. The scienti
stratospheric  flight and technologengineering, and ecological contributior
company, is just the latest ganehanging of Biosphere 2 remain immeasurabl
venture for Poynter, the biospheriaitoday, a whole 25 years aftePoynter

turned entrepreneur/CEO ancstepped out of Biosphere 2 and back in
humanitarian. Biosphere 1 (planet Earth) with her near
Most woul dn’Ro ydret7 billion new crewmates.

journey in life as ordinary. Quickly afte But Poynter hasn
primary school, Poynter developed al eavi ng Bi osphere
early and insatiable appetite for audaciotupon the many successes, hardships, &
projects. This gravitational force led helearnings of thatproject to bring new
on an international trek of seffxploration visions and ideas to life. Poynter ar
and education that concluded wither MacCallum have, together, embarked ol
earning a spot on the eigigerson roster many bold entrepreneurial pursuits
of Biosphere 2, a project widely regardeincluding the formation of Paragon Spau
as the first largescale, terrestrial spaceDevelopment Corporation, a |Hgupport
colonization experiment. Poynter woultechnology company which has grow
spend two full years enclosed inside ttinto one of the premier Environmenta
completely sealed 3.%dcre artificial Control and Life Support Systel
ecoswtem alongside seven othecompanies on Earth. Paragon designs &
biospherians, including her now lifelong produces critical technology needed t
sustain life in hazardous environments lil
the International Space Station an
Boei ng’ s -100e @Grew CSpdace
Transportation spacecraft. Unde
Poynter’'s |l eader s
successfully completed project StratEx,
experimental program that designec
built, and flew a system for humal
stratospheric exploration via highltitude
balloon. Project StratEx andlgi Alan
Eustace now hold the world record for th
highest human balloon flight in history
coming in at 135,908 feet.

0/ 2y GAydzsSR

[Sweet potdtoesnside

Biosphere 2PCWorld View 2

June 2018

Photocourtesy of World View.

PROGRAM DIRECTOR’S
MESSAGE ...

This month, PISCES is preparing
welcome a new team of studen
interns to work onour Applied
Research projects this summer. W
are also gearing up to launch ot
2018 STARS Program in July wh
will offer a truly unique and

inspiring experience to
participating high school women.

On a final note, the PISCE
ohana and | wish to congratulat
our former robotics interns Jacl
Andersen and Andrew Hasegaw
who just graduated with honors
from Hawaii Community College
May you both be successful in yot
future endeavors

Rodrigo Romo

PISCES Program Director

Former internglack (L) and Andrev
field with _I—I,%Lgelani.

A hui hou,
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Beyond the Skiescont i nuedé

If Biosphere 2, Paragon, anStratEx cost of those technologies. Sustaine
wer en’t enough, controlled flight in the stratosphere ha
embarked on perhaps her mosremained technically out of reach unt
audacious project yetpioneering an Ms . Poynter’' s t g

entirely new economy in the challenge. The Stratollite is alread
stratosphere. Beginning in  201:serving a myriad of applications thg
Poynter’'s focus s have been traditionally seed by

and growing World View, whichisnos at el | i tes and ag¢

wi dely regar ded apositioned to unlock unprecedente
stratospheric flight and technolog' new usecases that were never feasiblg
company. What began as a novel ai World View has gone through sever
unique approach to bman space successful financing rounds and is nq
exploration has grown into a compan backed by some of the most notabl
uniquely positioned to tap into the valut Silicon ~ Valley investnm¢  firms,
of a | ayer of thathas including early adopters in Faceboo
been widely ignored for decadeghe Dropbox, DJI, and others. Today, Wo
stratosphere. View designs, manufactures, an

As cefounder and CEO, Poynter launches its own stratospheric balloor
leading World View in the developmer and Stratollites for a variety o
of new technologies that leverage th customers (including NASA) from Wor
natural advantages of thetratosphere Vi e w’ s n esquaréfeb2gloifald
to solve critical, real world problems HQ located in Tucson, ridona—the
Principally among those technologies wo r | d’ s  f-buitt Sratosgheric
the Stratollite, a stratodperic vehicle ballooning facility.

that offers customers breakthrougt After years of  successfL

navigation, control, and statieckeeping development and growth, Poynter sti
capabilities for longluration missions. views the great progress at World Vie
In short, the Stratollite combines man as just a fruitful beginning. In her puitu
gesstationary to open the stratosphere for commerci
and higt and science alike, for Poynter, the sl
was never the limit.

of the benefits of
satellites, LEO satellites,
altitude drones, all at a fraction athe

.o 2018 Women's S.T.A.R.S. Program

PISCES A 5-day summer STEM workshop for Hawaii high school girls

£

Apply now at pisces.hawaii.gov! Sponsored by |

Planetary LEGOScont é

After adding insulation materials tc
prevent varying temperature gradient
(or temperature changes at differen
places along the brick) and adjusting tt
mold design to secure the basalt, the
found a winning technique that createl
a usable Planetary LE®®ck free from
defects.

The final step in the project will be
stressfulHfor the LEGOS. To determir
how they measure up to conventione
building materials and how they migr
withstand harsh environments, the
LEGOs will undergo flexural ar
compressive sength tests.If previous
efforts are any indication, the blocks wi
likely perform well.

During a robotic launch and landin
pad project conducted in 2016, PISC
sintered a series of basalt pavers til¢
that exceeded the strength of residentic
and speialty concrete. Planetary LEG
blocks are the latest incarnation of thi
research, and the next step in the
evolution will involve the production of
more samples to begin building variot
structures that can be tested and share
with the ISRU community.
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