MEMORANDUM

Date: January 24, 2017

To:  The Honorable Chair and Members From: C.H. Huckelberry
Pima County Board of Supervisors County AdminiW

Re:  BizTucson Winter 2017 Article on World View and the Emerging Space Industry
Employment Cluster in Pima County

The attached article discusses World View, as well as the recently completed Spaceport
Tucson owned by Pima County.

As the Board of Supervisors knows, the County recently completed the world
headquarters and manufacturing facility for World View. The building has been turned
over to World View; and they anticipate a more extensive opening in February and, quite
likely, the first launch from Spaceport Tucson during the same time period.

Based on continuing interest expressed by space-related companies, Tucson is becoming
a major attractor for space-related industry expansion and relocation. The University of
Arizona’s involvement with OSIRIS-Rex and other NASA-related space missions, World
View, Vector Space and Raytheon establish a new and emerging space-related
employment sector within Pima County.

The newest space-related employers, World View and Vector Space, are located on
property acquired by Pima County to buffer Raytheon from residential urban
encroachment. The County works closely with Raytheon to ensure that any employer
located within this specific area is fully compatible with Raytheon. Raytheon welcomed
both World View and Vector Space with their plans to locate in the County-acquired
Aerospace Research Campus. The County acquired 382 acres in 2012 to buffer
Raytheon, which were added to 103 acres acquired decades ago to form what now
comprises the 485-acre Aerospace Research Campus. Our economic development
agreements with World View and Vector Space indicate that of the County’s original
investment of $5.9 million, $3.1 million has been or will be recovered through lease
payments of both World View and Vector Space. However, their combined facilities
comprise only 27 acres of the County-owned property within the Aerospace Research
Campus. Therefore, the County will recover 53 percent of our investment by utilizing
only 5.5 percent of the land area acquired.
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The Board's decision to acquire this residentially-zoned property to prevent unwise urban
encroachment on Raytheon has already paid huge economic development dividends in
high-tech employment expansion of up to 3,000 new employees, substantial payback of
our original investment, and an emerging world reputation as a space employment center.

CHH/anc
Attachment

c: Dr. John Moffatt, Director, Economic Development
Patrick Cavanaugh, Deputy Director, Economic Development
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The New Frontier

Space Industry Takes Off

H\ |I iu H‘-".I'l.:l'!!ll!

What began on a forflung edge of
the University of Arizona campus a cen
lury ago has grown into one of Tucson’s
signature indusiries with a burst of fresh
momentum over the past yeaor sel 1o pro-
pel the region even further.

Space, which hos captured the hu
man imagination since the first stargaz:
ers turned their eyes lo the night sky, is
a maossive economic engine in Southern
Arizona with a rich histery of scientific
discovery that not only confinues as
sirong as ever in the 21st century, bul
has branched into a robus! and grow-
ing slate of private businesses

The dry, clear air that first aftracted
pioneering ostronomer Andrew Ellicolt
Douglass gave Arizona a natural advan-
fage al the lurn of the 20th century with
the establishment of Lowell Observalory
near Flagstalf. Then in 1916, Douglass
by then a UA professor, secured otie of
the maos! i;-.-rwr:nd-rhinking investmenis
in Tucson's histo y, O $60,000 dono-
tion trom QOracle p}-:i|!.':r|lhu'>p,'-:~,l Lavinia
Steward,

vatory

to build a worldclass aobser

'We have the best localion of any
educational institution in America, The

O

University ought to make itself tamous
with o telescope,” wrole Douglass as
part of his determined effort to establish
a campus observatory

and the
development of space and plonetary

Fastforward 100 years
science as o key economic engine has
positioned Tucson and Pima County fo
leverage the region's strengths - innc-
valion, education, entreprensurialism
and a crilical mass of existing compa-
nies — lo expand its reputation as o
global leader and accelerate growth in
the private sector

Today, tha! once lorflung corner of
campus has blossomed into one of the
nation’s most consistent academic parl-
ners for NASA missions, playing o role
in nearly every planetary exploration
mission the space agency has undertak-
en since its formation in 1958. And as
the private space indusiry has grown,
officials with the city, state and county
have collaborated with industry leaders
lo establish the Pima County Aerospoce,
Defense and Technology Business and
Research Park south of the city fo en
able expansion of curren! companies

and attract |"|-_=_=:-:!—g_:|f-.ﬁer0|inn businesses
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Expanding in 2016

T'|:nlrg’h closely tied 1o s predeces-
sors — aviation, defense and ACTOSPAcT

commenal space u*rh:'.r;h.n_:v it a
relotively new industry, and several
of Tucson's sirategic advantages are
aligned 10 accelerite ity expansion as
the sector grows

Caollectively, acrospace, defense and
optivy already are seriops business n
Southern Arizona. That Toundation
becomes more significant as regional
leaders work 10 both lure companiey
and nurture homegrown startups in
the emerging space technology sector,
sid Alex Rodrguer, Southern An-
zona VI of the Anzona Technology
Council

“Becayse of the actons of Pima
County and the collaboraton and in-
terest from the Clty of Tucton, Sun
Corridor and others;, Arizona hm a
Preacnce and funcoonal economic base
n the commercial space-tech market,"
Rodnguez said. "That has assured
that Artzona is now being looked at as
a strong contender for new entrants of
to attract other players that are in the
markerplace already.’

Progreas in 2016 began with the
Pima County Board of Supenison
voting in_January to establish the §14.5
million, 120000-square-foot  Space-
port Tucson, leased 1o World View En-
terprises, to anchor the Pimb County
Acrospace, Deferse and Technology
Business and Research Park. Then, in
October, Vector Space Systems made
an ﬁtH'rﬂmn-gm!rhrﬂg announecement
that its headquarters and manufaciue-
ing will be located in Tucsion

“We exponenced a historic first here
in lucson, with Vector Space Systems
taking their Vector-H rocket might
down the middle of Congress Street
downtown,” Rodriguez said. “That
sight has since become i symbolic
point of departure for what's next i
the regionnl economy. Aerospace hax
been a significant contribuwior and fac-
tar 1o our Southern Anizona economy
since the old hangars were built at the
Tuesom airpHar

Bring that forward 1o today and
we've came a long way There's no
quesmion theres a strong positive up-
side i helping land bath Worda View
and now Vector Space Sysicms here,
In effect, by taking those steps, it as.
syred thiat Arizona jomed the commer-
cial space tech marker"

v, BizTucson, com



Creating Space for Space

Planning for the county’s serspace research park be-
gan after Raytheon selecied Humwille, Ala, over Thc-
win fior an expansion plant in 2010, Giving Raytheon
and othér large-scale gh-tech manufacturers enough
room o aperate became a crucial goal, said John Mol
fatt, director of the Fima County Economic Develop-
ment Othee

With his own acnepace backgmund starting as i pro-
grammer working on the Apollo missions in the 1960,
Moffut had seen how large-scale technology programs
do wonders for regenal economic development.

“They're long-term investments,” he said, “The thing
that | learned is this is an indusiry thar i inclusive. There
are ¢ many moving parts, there are lots of subcontrac-
tors and it's a collecton of specialties.”

To mve Rayiheon room to grow and establish the

,\-_-||:n..l|'_1.,|..:r Defense and Technelogy Business and Re-
scarch Park, the county developed & master plan - with
the input of the City of Tucsen, Tumon Airpon Author-
iy, Arizona Alr Natonal Guard and athers. The Fima
Aisgcintion of Governments funded the relocation of
Hughes Access Rond to ereate a buffer zone foir Raytheon
and begin planning to widen and extend the Aerospace
Parkway, Securing the headgquarters of World View and
Vector is a direct result of those moves

“Part of this i looking forwand, having a plan and ex-
eculing Everything is a theory unil reality shows up,”
Moffart said “The concept of this being acrospace-
based was ours. We kept focusing on Anding companies
that fit that, The key w this is you have to break the ice
We're very lonunate the first two were home Tuns,”™

Over |0 years, Mofiatt antcipaies Warld View and
Vector will have a combined 35 billion econamic impaci
o Tucsan

“I've lived m Tucson my whole 1ifé and T've never seén
e mornentan and more of the community working
wgether,” he sail. “The cooperation that's goang on re-
gromally is unprecedented,”

Becoming = hothed [or the commercial space seqtor
micans extending Arizona’s reputation as a “natipnal
treasure”™ when it comes o astroncmy and optics, Rodr-
pues said. Justas dark-sky policies served 10 enable devel-
opment in the siae’s ohservatonies, creating the research
park can help push the envelope on what's to come

By design, ity a roscarch park whose vison i
built around serving the needs ol the companies tha
co-locate here. In essence, Arizona as a state is providing
a disruptive and transformative model for the companies
that are daing that themselves.” Rodnguez said. “Any of
these companies could become the next Lockheed Mar-
tin or the next Intel in a different ndustry sector. That's
what's imporant. We are helping enhance what is an
open-ended frontice. That is really o visionary paradigm
shift in Arizona’s approach (o economic development.”

Vector's arrival shows outside  businessed, venture
capitalists and potental startups that Tucson is actively
promoting the industry, supportive and ready 1o expand,
said Ken Sunshine, co-founder and CFO of Vetlor

"What Tucson can expet 1o ste with Vector i just the

conimued on pape 51 =>>>
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1906

Unnearaity of Arizona professar Andrew Eili
catt Douglass beginy osronamical res=arch
using an Binch telescope bomawed from
Hervard University,

1916

Dalglass persaudes philanthrapist Lavinla
Steward of Oracle 1o donote $60,000 1o
fund'a UA abssrvatory

1923

Steward Ohsarvatory is officially dedicoted
a Apnil 23, with o 3&inch Slescope the)
was moved o Kift Peak in 1963 and s still
in use today

1942

Cansolidoted Vules Aircraht builds three.
hongars of the thenrew Tucion airpatt lo
modily B-24 bombers for World War I

1951

Hughes Alrcroft Co. builds o missite plon
in Tocson, which in 1997 was aoquired by,
Roytheon Missila Syatems:

1955

Adan B. Meinal of the Yerkes Obsarvatory
at the Liniversity of Chicogo salects Kin
Peak, abaul 50 miles sovthwast of Tucson,
for o national ohservolnry, Meinel s later
nained the founding diractor of Kin Peak
Rational Cbservolory

1960

The UK recruils
famed awronamar
Gerard P Ruiper
to edoblish the Ly
nor and Planetary,
Laborefory. Ky
pers groundbreak. U
ing pholographic lunar Allas published
lalnt thal year became o crucial guide in
MASA's preporafions to send o monned
mission 46 the mean

1964

With Kuiper oy tha mission's leod schenfis!,
MNASA's Ronger 7 spacecraft becoman the
first 1:S. spocecrolt lo reach the maon, re
turning . vnprecadented. highresolution im-
ages of the linor surfocs used fo prepare
the Apollo missions Phee Eonges 7 Saocecsak
Madel « Phowograph mimber, MIEEE - jmage crad)t
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Taber MacCallum & Jane Poynfer
CTO & CEO ol World View Enterprises

Ron Garan
Chief Pilot, World View Enterprises
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tp of the iceberg It goang 1o be fnore and more attractive
for companies 10 come here,” he said. "Now ia the time
for us all 1o prove we can do what we said we can do, s a
:ﬂ'ﬂ'lt bme o I.H.' 1} Illf.' 'iFh'I(.I"' I.'I'Iiﬁ]nﬂ_ﬁs i

SpacePort Tucson

For Jane Poynigr and Taber MacCallum, CEO and
CTO of World View Enterprizes, Tucson was a natural
place 1o lsunch their new business, yer ulumately Mciors
beyvond thor already-established connections here wene
the most sgmficant,

Both original crewmembers of Biosphere 2, Poyniter
ard MacCallum knew they could leverage the region's
advantagea for their new firm, which is designed around
launching scientific instruments into the siratosphere as-
I.II_E hilﬂl]ﬂf!'!. “-'I1!I |.ﬁ.i!.!'|.§ !Hf A '|'|'.||I{;l’_' tourism lTl'I'I'IT'II'HH_'I'I[
aswell,

Warld View conducied a matiomwide search belore se-
lecting Tucson, 3o it's not by accident or out of a sense of
{amiliarity that the company's headquarters are here. For
aranalogy of Tucson's current potental in space technol-
ogy, MacCallum pmnte to Austing Texas, at the dawn of
the personal computer caze,

“It mkes a whole bunch of stars 1o align for a commu-
nity o become attractive 1o thede kands of things," Mae-
Callumn said. “Auitin was really well-positioned 1o take ad-
vantuge of that because of a strong university, state anid
local governments that were very business friendly, a sman
workloree i the ara, and a very attractive area o live in

*Tueson is that extact same formula now, It's an amazing
university for space, we have some of the best optics folks
in thie world here, and there’sy a prest workorce that has
its baze with Rayilieon and other aerospace Arma in the
area”

Advancing technology and o decreasing emphasis fior
the federal space program have combined to apen the
door for private companies to launch mckets, putting sit-
ellites, and potentially people, inw space

"We're weeing now a huge growth in this marker. Thir-
ty years Ago, it was government diing major projects in
space,” Poynter said. "Nov only has wechnology improved
1 the point it doesn’t 1ake huge programs 10 do these
things. there's an incredible marker sunge with people ad- 19

L

fod W

dressing markets in completely different ways." =
Poynter desenbes World View as a "flight services com- &
pany,” offering its high-altitude balloons - or “Strataliies™ £
w carty a pavicad into the strmtosphere. That payload, 7]
which can be swnsors, telescopes, communicatons ar- :
rays or other scientific msirumems, can be posinoned for =

months on end over a targeted area. Weather monitoning,
storm detection, remole communications and emergency

assessment are but a few of the applicaions World View =
anticipates. Jus as thie internet haa permeated daily Life, .i_T
Pointer sees the Stratolites as having such a myriad of ap- =
plications as 1o be ublquitous. ]

“Every day we scem 10 see new used for this that we &
hadn't thought of, which is very exciting,” Povnter said. i3

Operating out of SpacePort Tucson, World View san =
early entrant into an emerging mdustry that may come to T

continued m fiage 53 >o>
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1964
Meinel becomes founding ditedlor of the
UA Opiieal Sciences Canler, loier 1o ba
come he College of Opficol Sciences

1972
The Planetary Scienca lngline iy feunded.
The private, nonpealit resadech. instifute |s
dadictted toolar gystem axploralion, and
PSl scientists hove besn mvohed with nis
murcus MASA and infernational migzions

1976
Leatiet opans o manufacturing plant af Tue
son Intermational Aliport. When Bomban
dint Abrespoce putchases leanel i 1990,
the Monirealbosed compony begins ex-
panding the local fociliy

1979
Meinsts breakihrough Mulliple Mirror Tale
scopn Bagink making obsetvalions from
tadal Hopking south of Tudson

1985
Tha Seward Cib-
servetory | Mirroe
loboratery begins
wirk | undar  the
eayt wing ol -Anp
zano ‘Stodium on
the UA compus
The lob continues' the picnesring wark of
Roger Angel, whose bockyord biln sxper).
manh with botosilicote glass esablished o
new method of bullding large, lightweight
mirrars,

1991
Bicuphera 2 launches it Hest misslon, In-
tended as o profetype lor ot Eaith colonies,
tha 3 I5acre Mrrarium noar Cracle cop
lutes e wortld's aftantion wheén o drew of
elgnl iss=aled inside:

52 BirTicon < << Winter 207
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define the region for years 1o come

“For every state that really doves into this mdustry, it's
been a huge boom. It's a field thit ks truly untapped. The
shy is mot the linit, We can grow very mpidly in Adzone,”
“It tikes a long time (o really nurture the
kind of ecosystem that's trving here, | have great expec-

Poynter said

ttiong for the space ndustry. 1t's hit an nflecton point
and you'll see it take off in 4 big way in Tucean.”

Paragen Helped Set the Stage

When Parngon Space Development Corpliralion began
in Tucsan in 1993, the International Space Stanon was atill
five: yemrs mway from bwnching it e phase. Buy the Para-
gon founders anticipated thar life-support sysiems would
be a crucial component of the sext generation of space
eaploration

"We recomired that there are biologist and chemisis
and there ate acrospace engineers and they don’t necessar-

v il ik the ssme language. The con et was 1o biridge
that gap,” sud Grant Andenan, Paragon CEQ), president
and co-founder. “Theres no capsule thaty over been de-
ggned for humans that dida't include a life-support sys-
e, We Telt like the inelisstry would move 10wird longes
and longer diaraton missons and the selutions would be
way Apoflo, When you start lalking months
mngtend of days, 1t's a diferent problem,”

Fagt forward to 2016, and the company's long-devel-
oped cxpertise pasd off with a new NASA contract for the
fullscale deselopinent of Maragon’s patented lonomer-
membrane Water Processor Svstem o be demonstrated
on the International Space Siaton. The contract is purt of
the continmng refimement and development of Paragon's

different than

lomg=duration water recovery techoology,

Paragon's IWT system is designed 1o improve water re-
cevery from the astronaut’s wime up 1o 98 percent, from
the current Jevel of 65 1o 75 percent. Launching water imo
about 510,000 for every laleieram
o Parsgon's system can ulomarely save NASA one launch
per vear The IWE will be deployed 1o the IS5 in the third
or fourth quarter of 2017,

NASA wanted w close the loop more,” Anderson said

I hete’s W better way to proces water thats more efficient
and simpler.”

Having anti

Ypace i CXPEsnT

rpratied the growth of povate space wehnol-
cary compames, Faragon began working with Elon Musk
even before he founded SpaceX. "We saw that the com
mereial compames weore eventually going 1o became more

self-ustaining and not just rely on government wark. The
evolution has been decades in the making,” Anderson said.
“We are consistently providieg hardware to the commer.
ciad as well a5 the govermment side of 1.

With close tes to others i Tocson's space iechnology
community = World View 15 a Paragon spin-off company
nid Vector CEQ) Jim Cantrell is a former Paragon board
member = Paragon o an example of how cornersione
COmpanies can create an ewironment [or greiter expan:
sion i the indusory,

“It’s excitmg 1o see comcentration of space companics
“It's a good
melding of the university and the industry here and the lo-

happeming heve tn Tucson,” Andéemson gakd,

comtinmed on puge 55 =>>
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cotilintand fiam png- €9
1993

Porogon Spoce- Dnvelapment proruhnn
foundad by o group of &mphfmwrud
:pmnwn!rﬂn i dulgnmid‘l:mlﬂ lifier sup:
' foc exitame ahd hozordous.

The UA's Contralled Environmen! Agricul
ture Canter begini hporﬂ'rk':g ity tumpﬂnr
controlled greenhouss: Tha eanler opsralos
a profolype lunar Gresnhouse in collaboro
tion, with MASA and the South Pole Food
Grawth Chambar to pronds cops for re
searchrs statianad on the Antarctic Pia-
[

2005

le Large Binceulor Telescape on Meunt
im begins operation using the first of
Uity two 8 d.metes atitrors. The LBT Etmhq
the  worldy most odvanced optical tele

copes.

Abocid the Mars
‘Recannnissance
"Ehhihr H‘uH.‘R.IEE
coplues |
its hﬂl Iﬂﬂﬁﬂﬁm Mg IFWﬂlﬂﬂﬂ._ﬂ
Morfian orhit, led REeS
by the LA Allrad
McEwen, HIRISE s the largest and mosl ad-
vanced cameta Used on any dup pace
eririsian 1o dala.

i3 the first NASA mission Hhﬂ.ﬂﬂbﬁt
university, with the UA's Peter Smith serving
& principol investigator,

Al fhres by
poises,  MASAL
MESSENGER
probe  betomay
the Hral 1o arbil
Mercury. It was o
longowaied e
henho tha planst for tha UA's Robert Sirom,
the only scienist fo serve on both, MASA
missions fo Meccury,

“onnduwe on peige Sof =2
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2014

With o danation of $20 million from the
Foundes and chairman of Imaroce e,
fhe LA’ mirrer lab s renamed the Rich
ard F Caris Mirror Llab

2014

The LA sstablishes the intesdisciplingry
Delense and Security. Ressarch Institute
bo expand parinerhips and colleboro
hons between the university and indusiny.

2015

Confruction of the Lorge Synoptic Sur
vy Telescope beging on Cerro Pochén
ridge in narfh<entral Chilé: The LS5T will
be o widelield survey telescope, with
an B d-mater mirror byllt by (he UA ond
o 3200 megopikel comern deigned
bo map the enlire visible sky every faw
righty.

2016

The - OSIRIS-REx
mission lourch-
et an  Sepl
8. led by the
UA, the $800
_.milflﬂl'l MASA
sponsored  mis
pion oims to maturh o sample of the can
banaeecis, averoid Benm to Earth by
2023,

L 2018
Scheduled
aunch ol 1he
James Webkh
Spoace Tole
‘scope which
inchedess.  the
Mear  Infrared
Comero o3 ils primory imoger Deves
opad by a UA tsam led by Marcia Rieke,

NIRCam will secrch in the infrared for
golowies that were omong the earliest
fatmed inthe unnerse

‘2025
Anticipated
‘cofmplation dals
Tor the Gianl
Mnogallan. Tele
iscope,  which
il faatuie
— shvan B &matee
mirrged cast by tha UA Staward Obsarv-
toey's Richard Fi.Coris Mirror Lob, To be
bwilt el the las Companas Observalary
in Chile, the GMT will have o resahing
pawer 10 hime: greater than the Hubble
Spoce Telsscope: EJ
17

Raytheon Missile Systems

Small Satellite

Raytheon Missile Systems

Rabatic Arm Maoving
Small Satellita
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cal govermments have been coajperative,
It's all come together.”

Raytheon Blends Defense and
Space

Even though i mudn buminess in
lugson existe in the deferae sooor
Raytheon's work reaches i the dpace
technology fealm. Currently the plant
in undler contract with the Defense Ad-
vanged Research Projects Agency in the
LLS, Depurtment of Defense 1w procuce
small satellites while also purming op-
poriutiities 10 polentially manuficiure
the compuny's own designs or produce
“hutld mw pont” of other companies” des
SIETIA

“Rayvthean i applying the expen-
enoe and discipline with missile produc-
LETIE !:I:l"l.'i'-ir!]l. SEC, MaAs |JIl+l'|.LiL'tiUIl
ant aflordability - 10 the developmient
and production of small satellites,” said
Buck Larkm, buniness development lead
for Raytheom's small satellite business
“"We see multiple wses for this technol-
oy both in the government and com-
nerrial sectors

In 2015, Raytheon completed a
4 600square foot, $9.2 million expan-
sn of 1 Space Sysems Operanons
factory, where the company designs and
manufactures its musile defense systems
that are the first line against potential
ballistic misile attacks, The. company i
the world leader in dedgning and buiid-
mg kill vehicles thay travel inin space 1o
|I'|'|[TI'.1"F“ cnemy I'II..':E."‘JLI:"'\.

Raytheon s working amulmneously
on four kdll vehicles, Guarding sgainst
imtercontinental  ballistic  missles, the
Exoatrmosphenc Kill Vehicle i the
intereept component of the Ground-
Based Interceptor, while the Standard
Misgle-3 15 a defenmwe weapon used by
the LLS, Navy 10 destroy short- 1o inter-
medigie-range ballistie moaile threats

Also in the design pliase at Raytheon
are two nextsgeneration kil vehicles
with mmproved reliability and grearey
cost eflecovenesy. The Redesigned Kill
Vehicle wall leverage Raytheon's exper-
tise with the EKY to deliver a simpler
replacement at a reduced cost, while the
Muld-Object Kill Vehicle, as part of a
2015 eontract, will use Raytheon's ad.
vances in sensor, guidance, propulson
and communication iechnologios 1o be
able to destroy several objects in space.

Fomnitied o paze LS mm
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Private “Old” Foothills Location
with J'-.-Irrf-ni.lf}'rrnt Views

le, han mafh&lmq:gfsmsqh 2600 sqf of
! 1+Amlutwtdidruﬂﬁnlem

ﬂ.buﬂht ﬂﬂﬂ- Hd‘lﬂl &
citrus surround a spacious
lawn, over- sized pool/spa,
& a covered kitchen/wet bar/
poal house/1/2 bath.
Cherry wood floors & doors
in all public areas lead to

a large split Master Suite,

a second en-suite split
bedroom, & two additional
bedrooms, one currently
used as an office.

An entertainer’s delight

... formal Living Room,
casual Family Room, Dining
Room & a fantastic must see
gourmet kitchen for the true
kitchen lover.

6220 N. Camino Escalante * Tucson, AIHE?]B
Offered at $1,495,000 3
View this classic home tm'iﬁy; M s

For a private appointment, please contact:

Peter Ware, CRB, CRS
Senior Associate Hmker

szo.m.sm
PWam@LnngRealty.mm
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Kitt Peak Remains Vital

One lesson thar Southern Anizona's astronomy legacy can
offer for the expansion of industry s thar erocial infrasiruciure,
once establithed, can enable cutting-edee work for decades to
COATIE.

As Kirt Peak National Observatory nears is 60th year, it res
maing ane of the world’s premier sites for astronemy with 25
iclescopes in operation, more than any other single site in the
contmental United States, Dogens of universities and research
consortia around the world use the ielescopes for research and
eclucation, while Kit Peak's robuwit public outreach program i
respondible {or creatng a sieady “astro-tourism”™ presence in
the state

“This is an investment in a very special kind of infrastructure
that's devoted to the anainment of knowledge and understand-
ing ol our place m the yniverse," sid Kint Peak Director Lon
Allen. "It's an extremely valuable resource for the sate”

The two largest optical telescopes at Kin Peak ave being re-
configured with new instruments for new profects to research
dark encrgy and exoplanets.

The 4-meter Mayall Telescope, completed in 1973, wall em-
bark an a new Depanment-of-Energy-funded project to study
dark energy, using an mstrument called the dark energy spec-
iriscopic instrument, Known as DESL the instrument will ere-
ate the mowt detadled three-dimentional map of the universe
thath cver been made, conducting a live-vear survey of the
night sky 1o measure the red-shift of 30 mitlion galaxies and
guasars, vielding new information on the hisiory and eX]HAn-
gon of the universe and the role that dark energy plays

lelescopes are just big light buckets” Allen said. “The
characteristics of ll'h‘zl'n[."." themselves don't change much

éwver the vears. The basic function remains the same and what

kecps them relevant is the modern instrinmentation that's buil
1o attach 10 these ielescopes,”

The 3.5-meter WIYN Telescope, completed in 1994, will
add 2 npew mstrument commisgoned by NASA 10 capture
ground-hased measurements of the velocities of stars that are
hosting planetary systermns. Thit data will join with NASA'
Transiting Exoplanet Survey Satellite o study newly discov-
ered exoplanets

“"We're very excited that we have these two cutting-edge in-
struments being built now for our welescopes to work on the two
most exciting problems m astrophyacs ioday, the role of dark
ciergy and the existence of Earth-lke planets orbiting other
stars,” Allen sasd
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Symbiotic Partners

Though questions surmounding the origins of the universic
will remain on the minds of next-generation astrondmers,
LA has expanded its reach 1o industry aver time 10 ensure a
srong connection that has mutaal benefis, Steward Ohserva-
wry Director Buell T Jannuz sid a long-sanding refusal to
bie pigeonholed into existing bourndanes gives LA scientists an
nnavative edge,

“Now we're in a new emm where we're alio dising applied
astronomy, whire same of the techniques have broader ap-
plicatons, o we're collaboraung with industry, Jannuxi waid
“There are tmes when industry wants to have access to the
newest idey, the newest innovation, 5o they work with our fac-
wlty here. There are times when we'te going 1o want the ex-
pertise of o major engineering firm, when we want (o drivw
i their experience dealing with large construction prrojects, of
mamifacturing or engmeermg and denegn challengpes,”

Major NASA space exploration grants 1o the LA have not
only brought millions upon millions of doliars o the local
economy, but hive also grven students the opportamty W join
in cutting-edge research even as undergraduates. That in mwrm
has led to the UA attrachng more top siudents to programd
across the scienice, technology, engmecring and math — STEM

lields

“I'm just ecstanic for futere university graduates”™ i
Rodrigues of the Arizona Technology Council. "They Il have
a huge sandbox of opportunies. That helps put our region on
the global map and can lead to stronger attracton for othes
companies 1o locate here”

A well-educared, high-tech workforce then enables more in-
novation and exploration in the private sector, he said. " That
onigaing ability to connect engmeers it the university with eng-
neers at private businesses has the same positive effect thar the
ecomystem isell lends i strnct éven more projects.”

As longe as there's Suprport for cutting-cdge research and tak-
it saime naks, the LA will conoie tackling the most intiereste-
g and difficuly seiendific challenges, Jannuei said

“The detatls arc unpredictable, but we have every reasem 1o
expect exciting and wonderful things based on past and presemt
activity,” he said. “The reason groups like World View choose
o come here, | hope, Is because they see potential panners
with other industry and with the university by being located
in Tucson

“When you've part of an exciting, innovatve community like
lucson is for space science, it attracts the hest people. We're
very excited by the companies wanting to come here 1t's pan
of the bigper picture of Arzona inBuencing the nest century
of space exploradon.”
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