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1 Astronomy to the Early Hawaiians

Interestin the heavengjoesbackfar into the ancientfabric
of Polynesiarculture. Many of the early Polynesiangods
and demi-godsderivedfrom or dwelt in the heavensand
manyof thelegendaryexploitstook placeamongthe heav-
enly bodies.Thedemi-godMaui, especiallywasknownfor
suchastronomicableedsassnaringthe Sunto slow its pas-
sageacrossthe sky!!!, or of fashioninga magicalfishhook
(recognizedn Westernmastronomyasthestingerin Scorpio)
to fish up the Hawaiianlslandsout of the deepocean.

In a more practical vein, the early Polynesianswere
highly skilled sailorsand navigatorswho sailedthousands
of miles over openoceanbetweenthe Societylslands,the
Marquesasand Easterlslandto the east,the Hawaiianls-
landsto the north,andNew Zealandto the southwestNav-
igation wasaccomplishegrimarily, we believe,by a thor
oughknowledgeof the stars,their rising andsettingpoints
alongthe horizonandtheir meridianpassageasa function
of latitude. Of course therewereotherindicatorsin nature
that helpedguide them: the winds, the waves,the ocean

swells,cloud formations,andbirds andfish2:3!,

Figure1: imagefrom the Polynesiarvoyaging Society.

No instrumentsor chartsof any kind were usedto as-
sisttheseearly navigators. But with the arrival of Captain
Cookin 1778,andsubsequendarrivalsof foreign ships,the
Hawaiianswere introducedto spyglassessextants,cont
passesgclocks, and charts,and easily adaptedto Western
technology.Theforeignideasandtechniquesooncrowded
out the ancientand extensiveknowledgeof the sky and,
sadly, most of this ancientlore hasbeenlost and forgot-
ten. To a large extentour currentlack of knowledgeof
Hawaiian astronomycan be attributedto the early immi-
grants,mostly missionarieswho transcribedhe unwritten
languageof the Hawaiians. The Hawaiianshad namesfor
hundredsof starsand otherastronomicalobjectsandcon-
cepts. Many of the wordswererecorded put not their En-

glishequivalentsyhichwereunknownto thetranscriberé! .

2 Post-CaptainCook

Thefirst recordof scientificastronomicabbservationde-
ing madefrom Hawai'i appeardo be that of a British ex-
pedition on 8 Decemberl874. CaptainG. L. Tupmanof
the HBM Scoutobserveda transitof Venusfrom a site on
PunchbowlStreel’]. Observation®f this transitwerealso
madefrom Waimea,Kaua'i.
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Figure 2: Thetransitof Venusof 1874. The British expeditionwaiting for
contacton PunchbowIStreetin Honoluluwith DiamondHeadin the background.

David Kalakauareignedover the Kingdom of Hawai'i
from 1874to 189l. King Kalakauawasa worldly andpro-
gressivemonarch,especiallyconsideringhow recentlyhis
peoplehad beenexposedo the societyand culture of the
“civilized” Westernworld. It washis ambition,asKing of
Hawai'i, to travelfar andwide to learnthe waysof the out-
sideworld. Evenbefore his voyage,which took placein

1881, Kalakauahadshownaninterestin astronomyand
in aletterto CaptainR. S. Floyd on November22, 1880,
hadexpresseé desireto seean observatoryestablishedn

Hawai'i. His voyagebeganwith a visit to SanFrancisco,
wherehevisited Lick Observatoryin nearbySanJose.Mr.

Frenchof Lick ObservatoryevidentlywastheKing's guide
atthe observatoryln his journal Mr. Frenchnotedhow in-

terestecandenthusiasti¢the King hadbeenandhow he had
expressea desireto bring suchatelescopdo Hawai'i.
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Figure3: Letterfrom King Kalakaua.BishopMuseum,usedwith permission

It wasnotlong afterthis thatKing Kalakauaexpressed



his interestin having an observatoryin Hawai‘i. Perhaps
asaresultof the King's interesta telescopavaspurchased
from Englandin 1883for Punahouschool,a privateschool
establishedoy early missionariego Hawai‘i. In 1884the
five-inchrefractorwasinstalledin adomeconstructedbove
PauahiHall on the school'scampus.Unfortunately,it was
not a stable,solid mounting,andthe telescopevasnot use-
able. Neverthelessit wasthe first permanentelescopéan
Hawai‘i and did prove itself useful later on, as we shall
see.ln 1956thistelescopeavasinstalledin Punahou'siewly
completedMacNeil ObservatoryandScienceCenter.Some-
time sincethenit wasreplacedandhasdisappearedsadto
relate.

3 Halley’'s Comet

Soonafterthe turn of the centuryan astronomicakventof
major scientific aswell as popularintereststirred the cit-
izens of Honolulu: the predictedappearancef Halley’s
Cometin 1910. By public subscriptionan observatorywas
built on OceanView Drive in Kaimuki, which wasthena
suburbof Honoluluin thevicinity of DiamondHead.

Figure4: TheuUniversity of Hawai'i ObservatoryKaimuki, 1910to 1958,as
seenin 1917by E. H. Bryan, Jr. BishopMuseum,usedby permission.

A civic groupknown asthe Kaimuki ImprovementAs-
sociationdonatedthe site, which offered an excellentview
of the sky. A six-inch refractor manufacturedoy Queen
and Companyof Philadelphiawas placedin the observa-
tory alongwith a very fine SethThomassiderealclock and
a three-inchmeridian passagedelescope. The observatory
was operatedby the fledgling College of Hawai'i, laterto
becomethe University of Hawai‘i. The public purposeof
the Kaimuki Observatorywas servedand Halley's Comet
was observed. But, unfortunately,the optics of the tele-
scopewerenot goodenoughfor seriousscientificwork.

Becauseof Hawai'i’'s longitude (157 W) andlow lat-
itude (21° N), it waswell situatedfor observingHalley's
Comet. The Comet Committeeof the Astronomicaland
AstrophysicalSocietyof Americadeterminedo sponsom@an
expeditionto Hawai'i to observeand measurethe comet.
Professot~erdinandEllermanof the Mt. Wilson Observa-
tory madeup the one-marexpedition.With assistancérom
the U.S. WeatherBureau,the College of Hawai'i, andthe
U.S. CoastGuard,he setup a temporaryobservingshelter
on the seawardslope of DiamondHead, not far from the

Figure5: Beautyandthe Beast.PhysicsstudentBarbaralayin 1958with the
Kaimuki Observatonytelescope.

CoastGuard’'s Diamond Head Light House,and obtained
anexcellentseriesof observations.

Figure 6: The Astronomicaland AstrophysicalSociety’s CometHalley Ob-
servatoryby DiamondHeadin 1910.BishopMuseum,Usedby permission.

In 1916ProfessoArnold Rombergpf theyouthful physics
departmentof the College of Hawai'i joined forceswith
FrankE. Midkiff, scienceinstructorat PunahouSchool,to
make observationof Mars at its close opposition. They
movedthe superiorPunahottelescopeao the Kaimuki Ob-
servatoryandthereit stayedfor the nextforty years.It was
usedperiodically by persondrom the Collegeof Hawai'i,
andothersaswell. During 1917to 1918thetelescopevas
usedratherregularlyby R.W. French,asergeanin theU.S.
Army Medical Corps,and E.H. Bryan, Jr., of the Bishop
Museum, both chartermembersof the American Associ-
ation of Variable Star Observersto observevariablestars.
Duringthefollowing decadesthe Kaimuki Observatoryvith
thePunahouelescopavasusedmainly for educationapur-
posesand public viewing of the skies. JohnS. Donaghho,
professorof mathematicsand astronomyat the University
of Hawai'i, andMr. Bryantook the leadingrole in attend-
ing to the observatory.



Figure 7: CometHalley as photographedy Prof. EllermannearDiamond
Headin 1910.BishopMuseum with permission.

Alas, the ravagesof time andtermiteseventuallytook
theirtoll, andin 1958thebadlydeterioratedstructureof the
Kaimuki Observatorywasdemolished.

Figure8: TheSeth Thomasidereaklock, now locatedin the UH Institutefor
Astronomylibrary. The largehandreadsminutes,upperand smallhand,hours,
andthe lower small hand,secondspf siderealtime, or time by the stars,as op-
posedto solartime. On the right is seenone of the two weightsthat drive the
clock. They mustbe woundto thetop onceaweek.

4 Radio Astronomy

Hawai'‘i playeda minor role in the early daysof radio as-
tronomy. After the discoveryof cosmicradio emissionsby
Carl Janskyin 1931,oneof thefirst to takeup the scientific
investigationof theseemissionsvasGroteReberwith ara-
dio telescopeén his backyardin Wheaton llinois. Around
1940Rebercameto Hawai'i to takeadvantagef a unique
geophysicatondition. By placinghis antennaatop10,000-
foot Haleakalaon the island of Maui, he hopedto usethe
oceanas a reflector so that the antennareceivedboth the
direct signalfrom a cosmicradio sourceandthe signalre-
flectedfrom the oceanforming a “Lloyd’s Mirror” type of

interferometer.His antennavasbuilt on a circular track so
thatit could berotatedin anydirection.

StudentattheMaui TechnicalSchool(laterMaui Com-
munity College)constructedheweldedsteelandwoodtruss
supportsystem. Reberwas disappointedwith his results.
Apparently, the unevennes®f the oceansurfacedid not
provide a sufficiently specularreflection. He was still on
Maui in 1955whenl first investigatedHaleakalaasa pos-
sible solarobservatorysite. SoonthereafterReberleft for
Tasmaniawherehe continuedhis researchesln 1957 the
antennastructurecollapsedunderthe weight of heavyice
depositedby a storm,a not-unusuatonditionon Haleakala
wheresupercooledloudsmay passoverthe mountainand
cover exposedstructuresand wires with severalinchesof
ice.

Figure 9: A portion of Grote Reber'sanetnnastructureshowingthe circu-
lar track uponwhich it rotates. In the backgroundis Red Hill, the summitof
HaleakalaandsomeremainingWW2 structures1955.

5 Amateur Astronomers

During the 1930sand 1940sa growing numberof amateur
astronomerdelt the needfor someform of organization
andthe availability of astronomicainformationtailoredto
Hawai'i. E. H. Bryan, Jr., respondedo this latter needby
preparinga bookletentitled StarsOver Hawai'‘i in 19557).
It containeda star chartfor eachmonthfor the latitude of
Hawai'i. It alsocontained,in additionto basicastronom
ical information, somematerialon Polynesianastronomy,
andan interestingdiscussionof the pathof the Sunat this
latitude. Therearetimesin Hawai'i whenthe Sunpasses
directly overheadwhich occursnowhereelsein the United
States. This book receivedwide circulation and certainly
musthavehada significantimpacton astronomicaliteracy
in Hawai'‘i. Bryanalsoinitiated the monthly publicationin
alocal newspapeof the currentstarchartandadescription
of astronomicabhenomendor the month, a tradition that
wascontinueduninterruptedy the BishopMuseumPlane-
tariumDirector GeorgeBuntonandall subsequentirectors
to the presentday. Bryan also authorednumerouspopular
articleson astronomyin Hawai‘i. Recallingalso his fre-
guenthostingof star-gazingat the Kaimuki Observatoryijt
is my opinionthatE. H. Bryan, Jr., morethanany otherin-
dividual, servedto inform and stimulatepublic interestin



astronomyduringthe early decade®f the 20th century.

The idea of an Astronomical Society beganin 1948.
Meetingsbeganin 1953at McKinley High School.In June
1954 the public was invited to view Mars through ama-
teurs’ telescopesn Kapiolani Parkin Waikiki. Public re-
sponsewasvery enthusiastic.The closeapproachof Mars
in 1956prompteda secondopenhouseand,again,thetele-
scopeswereliterally mobbed. But the societyneededdy-
namic leadership,which serendipitouslyappearedn late
1956. Dr. Earl G. Linsley, retired director of the Chabot
Observatoryof Mills Collegehadcometo spendChristmas
with his nephew,Dr. Linsley Gressitof the Bishop Mu-
seum.UnderDr. Linsley’s guidancethe societyflourished.
Numeroudistinguishedscientistsgavetalks to the society,
andhe himselfwasa frequentandpopularcontributor.

Dr. Linsley’s enthusiastigoromotionof a planetarium
and observatoryat the Bishop Museumfor the entertain-
ment, enlightenmentand educationof the public wassuc-
cessfulin raising the necessanfinancial supportfrom the
community. Constructionof a beautiful facility was com
pletedin 1962,with a Spitz A3P planetariumprojectorin a
30-footdome,anda 12.5-inchtelescopen a separatastro-
nomicaldome.

From1962until hisretirementn 1980,GeorgeW. Bun-
tondirectedtheKilolani PlanetariumDuring theseexciting
yearsof the dawningof the spaceage,Honolulu wasfortu-
nateto havea personwith the knowledge skills, creativity,
enthusiasmandability to communicatehatBuntonhadas
the voice of astronomy. Many hundredsof thousandsof
schoolchildren]ocal citizens,andvisitors from all overthe
world havehadtheir horizonsextendedy this facility.

Fi%ure 10: The BishopMuseumPlanetariurmsoonafter constructiorin 1962.
BishopMuseum with permission.

6 The lGY Period

Soonafterjoining the faculty of the University of Hawai'i

or electric power. Haleakala,though significantly lower
thanMaunaKea,wasstill quite highascomparedvith other
solarobservatoriesroundthe world. Only the High Alti-
tude Observatoryat Climax, Colorado,at 11,000feet was
slightly higher. The greatadvantageof Haleakalawasits
easeof accessvia a pavedroad and commercialpowerto
the summit. Site testingwasbegunin 1955with the assis-
tanceof graduatestudentJohnLittle.

Figure 11: GraduatestudentJohnLittle usingthe sky-brightnesphotometer
on Haleakala,1955.

The crucial parameterfor solar coronal studiesis the
brightnesof the skyimmediatelyadjacento thesolardisk.
The resultsof a year's measurementwith an Evans-type
sky brightnessphotometershowedthat Haleakalawas in-
deedan outstandingsite, not only in termsof sky trans-
parencybutalsoin thenumberof cleardaysperyeafs!. But
fundsfor planningandconstructinganobservatoryerenot
readilyavailable.

In the meantime,the forthcoming International Geo-
physicalYear1957-58placedHawai'‘i in acrucial position,
bothin termsof latitudeandlongitude,for anumberof geo-
physicalobservationdgn a worldwide network. Thus, the
IGY providedtheimpetusandsomemodestfundsto begin
variousprojects. A solarobservatoryin Hawai'‘i was cru-
cial to the work of the IGY but therewasneithertime nor

Departmenof Physicsin 1953,1 beganto think aboutthe fundsto developoneon Haleakala.lf coronalstudieswere
unique potentialof Hawai‘i's high mountainsfor observa- forgone, a sea-levelsite could be suitable,and thus a site
tions of the Sun,andit becameny goalto establisha solar on the Island of Oahuat Makapu‘u Point, about 300 feet
observatoryon thetop of oneof themountains.Therewere abovesealevel, wasfound and developed. Fortunately,a
three possiblesites: Maunaloa (13,680ft.), and Mauna small concretebuilding abandonedy the telephonecom
Kea(13,784ft.), bothontheislandof Hawai'i, andHaleakalapanywasavailable,and severalexperimentsvereinstalled
(10,025ft.) ontheislandof Maui. MaunaLoawasanac- andoperatingby the official beginningof the IGY, July 1,
tive volcanowith very difficult accesandwasdeemedin- 1957.

suitable. MaunaKea, thoughvolcanicin origin, asis all A solarflare patrol telescopewas setup on an optical
of Hawai‘i, was considereddormantor extinct. But like benchinsidethe building with a heliostatoutsidethe build-
Maunaloa, it wasvery remoteandwithoutvehicularaccess ing directinga solarbeaminto the telescopehroughahole



Figure 12: [a] The University of Hawai'i Solar Observatoryat Makapu'u
Point, Oahu,1967. The solarradio noise10-ft dishis at the left. The heliostat
mirror is at the left end of the building. On the roof, coveredby a tarp, is the
old Kaimuki Observatorytelescope.[b] The solartelescopenountedon a rigid

optical benchinsidethe building. On theleft is a prism directingthe solarbeam
from outsidedown the optical bench.Nearthe centeris the shutter,andto thefar

right is the 35-mmcameradirectly in front of whichis the0.5A H- filter.

in thewall. Thetelescopeemployeda Halle 0.58H- filter
androutinely took photographf the Suneverytwo min-
uteson 35-mmfilm. Thesefilms were processediaily at
the university campusand scannedn a microfilm viewer.
Flaresand prominenceswere measuredand the datare-
portedeveryeveningvia a military communicationgink to
the World DataCenterin Boulder,Colorado.

An indirect flare detector(IFD) provided very useful
datato complementhe optical dataor provideindications
of flare activity whenthe telescopewas cloudedout. The
IFD wasanexperimenbf the High Altitude Observatoryn
Boulder,Colorado designedandbuilt by Robertleeof that
institution. It consistedf two radioreceiverspnetunedto
18 kHz with along wire antennaandthe othertunedto 18
MHz with a very directional antennapointed towardsthe
zenith. Thelow frequencyreceiverpickedup naturalradio
noisegeneratedn the Earth’'satmospherdy lightning and
propagatedyreatdistancesby reflectionsfrom the baseof
the ionosphere.During the onsetof a flare on the Sunthe
increasedn ultra-violetandx-radiationreachingthe Earth’s
atmosphereausesnincreasan thedegreeof ionizationin
theionosphereandhenceanincreasdn its ability to reflect
theatmosphericadionoise resultingin anenhancemerf
the atmospheriaadio noisereceived. The high frequency
receiverdetectedadionoisefrom outsidethe Earth’satmo
sphere,referredto as cosmicradio noisé’. In the event
of a solarflare, the enhancedonizationin the ionosphere
resultedin a greaterabsorptionof the cosmicradio noise
arriving attheantenna.

The Sunis itself a generatornf radio noiseanda study
of this radio energyis a usefultool for understandingoar
activity. Professotwao Miyake of theUniversity of Hawai'i

Figure 13: The heliostatmirror, which tracksthe Sunand directsthe solar
beaminto the holein the sideof the building, andinto thetelescope.

Figure 14: imageof the Suntakenat the Makapu'u Point SolarObservatory
on 29 Februaryl958,at 2110UT, in hydrogenlight (H- ).

Departmenof Physicsbuilt andoperatedor theIGY a200
MHz radio receiveradjacentto the Makapu‘u Point Solar
ObservatoryStartingwith a surplusNavy radardish about
10feetin diameterhemountedt in anequatoriadrive sys-
temsothatit couldbemadeto trackthe Sun.Burstsof radio
noisein the frequencyrangeusedherearegeneratedby the
rapid expulsionof materialfrom the surfaceof the Sunup
throughthe Sun’shighly ionized atmosphereandthusare
anindication of violent disturbance®n the surfaceof the
Sun.

In cooperatiorwith Dr. RobertBrodeandDr. Edward
Chuppof the Departmentof Physics,University of Cali-
fornia at Berkeley,the Makapu‘u Point Solar Observatory
alsooperatedcosmicray neutronand mu-mesormonitors.
Thesewere telescopesn a sensebecauseheir sensitivity
was directional and they were designedto detectchanges
in the particle flux associatedvith solaractivity. Only in
the caseof the neutronflux wasany changeevernoted- a
so-calledForbushdecrease- relatedto solaractivity. Since
thesechangesarerelatedto the Earth’'smagneticfield, it is
thelow latitudeof Hawai'‘i thatmadeit very unlikely to find



suchdecreases.

Figure 15: The solarradio noisereceiver. The equatoriallymounteddish
tracksthe Sunandreceivesradio noiseat 200 MHz generatedy stormson the
Sun.

ThelGY elicitedagreatdealof publicinterestwhich,to
alargeextent,wasdueto the plannedaunchingfor thefirst
time in humanhistory of an artificial Earth satellite. The
plannersof thelGY werevery concernedbouttheir ability
to locateandtrackthesatelliteonceit waslaunched.To ac-
complishthe acquisitionof the satellite,a volunteercitizen
corpswasestablishedatalledoperationMOONWATCH. For
the precisetrackingof the satellite,a worldwide networkof
twelve Super-Schmidtrackingcamerasvasenvisioned.ln
both of theseoperationsHawai‘i wasin a positionto fill a
crucialgapin thevastPacific.

In early 19571 organizeda MOONWATCH teammade
up of interestedvolunteersfrom the community. The base
of operationwas madeat the MakapuuPoint Observatory
becauseof its relative remotenes$rom city lights andac-
cesdo electricpowerandtelephoneandotherconveniences
of the observatory. MOONWATCH telescopesverefabri-
catedin the Physicsshopand the MOONWATCH volun-
teerssetup a row of sturdy pedestalson which to mount
them. After numeroustraining sessionsand many delays
of satellitelaunchings,a satellitedid finally appearin our
skies,albeit, designatedasa “sputnik” And sothe volun-
teerswerefinally rewarded |t is quitelikely thatthegreatest
payoff of the operationwasthe opportunityfor citizensto
participatein anactiverole in this exciting new era, rather
thanbe passivebystanders.

7 The HaleakalaPeriod

With regardto thetelescopidrackingnetwork:in 1956Dr.
Fred Whipple of the SmithsonianAstrophysicalObserva-
tory (SAO) CambridgeMassachusettsyrotealetterto Dr.
C. E. KennethMeesin Hawai'i. Dr Meeswasthe retired
vice presidenfor researchof the EastmarKodak Company
andthe developerof the color film Kodachrome.He was
especiallywell known amongastronomerdecauseof his

interestin developingspecialphotographicemulsionssuit-
ablefor astrophotographyandhis insistencethatthe com
panyprovidethesematerialsto the astronomersit cost.Dr.
Whipple askedhis old friend if he knew of someway a
satellite tracking station could be establishedn Hawai'i.
Dr. Meesin turn contactedme atthe University of Hawai'i
and he madean offer: if | would undertakethe projecthe
would donatesomeof his Kodak stock to underwritethe
cost.| acceptedhe offer not only becausdt wasanimpor
tantproject,but becausé could seethat Haleakalavasthe
right placefor sucha tracking station,andthis wasan op-
portunity for the University to acquireland andestablisha
baseof operationson Haleakalan preparatiorfor the solar
observatory.

Figurel6: [a] Thesatellitetracking facility completed irearly 1957consisted
of acamerabuilding with sliding roof anda smalloffice building. [b] Themeteor
tracking cameraservedinitially as the satellite tracking camera. Dr. Richard
McCroskyof the Harvard-Smithsonia®bservatoryis ontheleft. [c] The Baker-
Nunnsatellite TrackingCamerawvasdedicatecbn August2, 1958.

TheUniversitysoldtheKodakstockandwith the$15,000
proceedsve managedo build on Haleakalaa smallcinder-
block building with a sliding roof to housethe anticipated
Baker-NunnSuper-Schmidtracking camera,and a small
wood-framebuilding for living accommodationor the ob-
servers.Theinformality of the projectwould be unheardof
today—noenvironmentalmpactstatementsndno building
permits. It wasjust a matterof finding a contractorwilling



=)

to do ajob at a very remotesite on top of the mountain,50 B
milesfrom the baseyard, in the bitter cold, on a shoestring |
budget. ContractorEd Ige of Kahului, Maui, was sucha
one. Of course the university did takeall the properlegal
stepsto obtaina usepermitfrom the Stateof Hawai'‘i and,
in duecourse 18 acresweresetasidefor the universityasa
sciencepreserve.

The satellitetracking facility wasreadyfor the camera
onJuly 1. 1957, but the camerawas not ready. Because
of the importanceof the Hawai'i station, SAO decidedto
sendoneof its meteor-trackingschmidtcamerasandwith
it cameDr. RichardMcCroskyanda crewto installandop-
eratethe camera.lt wasthis team,then,thatinitiated satel-
lite tracking from Haleakala. Somesix monthslater, the . . .
Baker-Nunncameraarrivedandwasinstalled. Walter Lang (s maciaos s e i remodeled
becamehefirst full-time observeratop Haleakala.ln sub-
sequenyearsthe SAO investeda greatdealmoremoneyin
thefacility. It enlargedandimprovedtheoriginal structures site. Haleakalaappearedo be anideal site for suchstudies
andbuilt aspaciouscomfortabledormitory. becaus®f theatmospheritcransparencegstablisheearlier,

Astrackingtechnologygraduallyimprovedovertheyearsthe dark skiesuncontaminatedy artificial light, the large
the usefulnessof the Baker-Nunncamerasgradually de- numberof clearnights,andthelow latitude(20°N). As with
clined, andthe trackingassignmentandstaff at Haleakala theargumenfor asolarobservatorythe easeof accessind
graduallydecreasedintil 1976, whenthe facility wasshut availability of commercialpowerweresimply icing on the
down. cake!

| collaboratedwith Roachin establishingthe airglow
photometryprogramon Haleakala.We decidedto usethe
old blockhousein which Grote Reberhadoncehousedhis
equipment.Scanningandfixed photometersvereplacedon
theroof of theblockhousewith theelectronicsandrecorders
in theroombelow. Thephotometerscannedheskythrough
narrowbandnterferencdilters centeredcbn importantemis-
sion lines of the night airglow. Absolute photometriccal-
ibration was accomplishedwith the useof a standardra-
Figure 17: Dedicationof the MaunaLoa Observatoryof the U.S. Weather d|oact|vephosphorperlodlc'al_ly place(jm front Of.the pho-
Bureau— National Bureauof Standardon June28, 1956. MaunaKeais in the tometer. The programwasinitiated with the assistancef
background. Mack Mann, borrowedfrom the Boulderlaboratory. Mack

did everythingfrom enlargingthe building and facing lit

Also associateavith thelGY andhavinglong-termim-  with lavarock to installing the equipmentgettingit work-
plicationswastheestablishmenn 19560f theU.S.Weather ing, andtakingthedata.

Bureau/NationaBureauof StandarddMaunalLoa Observa-
tory!!?] . Thisfacility, intendedprimarily for long-termatmo
sphericstudies,suchasozoneand CO, contentanddistri-
bution, wasbuilt on the northernslopeof MaunalLoa at an
elevationof 11,134feet, in anareathatwasbelievedto be
relatively safein termsof future volcanic activity. Among
the first usersof the facility were NBS researcher<. C.
KiessandC. H. Corlisswho, atthetime of thededicationon
June28, 1956, were making high-resolutionspectroscopic
observation®f Marson its closeapproacho Earth.

Someyearslater, in 1965, the High Altitude Observa-
tory of theNationalCenterfor AtmosphericResearchbuilt
a small solar observatorynearthe MLO facility in which Figure 19: The airglow and zodiacallight photometerson the roof of the
to p|acea coronal patrol instrument. RichardHansenand Plockhouse.The clusterof telescopesotatesin azimuthwhile scanningthe sky

. . . . at variousaltitudes. Checkingthe instrumentsis Site ManagerAlex Kowalski
CharlesGarciaestablishedhe program. Garciacontinued (1962).
to operatehefacility until his retirementin 1991.

In 1962,Dr. Franklin E. Roachof the NationalBureau Oncethe programwasestablishedyve lookedfor local
of Standardsn Boulder,Colorado,who for manyyearshad talentto operateand maintainthe station. The first Uni-
conductedphotometricstudiesof aurorasairglow, zodiacal versity of Hawai‘i employeeto be stationedfull-time on
light, andthe diffuse galacticlight, becamentriguedby the HaleakalawasAlexanderKowalski, recruitedfrom a civil-
possibility of studyingthesephenomenaat a low latitude janelectronicgob with theU.S.Army on Oahu.Like Mack




Mann, Alex was a jack-of-all-tradesand, as site manager,
provedto bethe perfectmanfor thedevelopmentaheadon
Haleakala.

Overtheyearsanumberof dedicatedndividualsworked
as observersat the airglow observatory: Barry Cartmell,
Leon OffenhauserHenry HeesemanRkRoy Graham Ronald
Furukawaand TomeoKametani.

Prior to the start of the airglow program, a graduate
studentat the University of Coloradowasinterestedn do-
ing his thesisresearclon the zodiacallight, which is sun-
light scatteredy dustparticlesconcentratedh the planeof
Earth’sorbit. SinceFranklin Roachwason his thesiscom-
mittee, there was no questionthat Jerry Weinbergwould
haveto cometo Halea-kalato makehis observations.He
camewith greatenthusiasnanddrive, andwith aphotome-
terthatnotonly recordedhebrightnesf thezodiacallight
but alsoits polarization,a parametethatis crucial to un-
derstandinghe natureof the particlesthat scatterthe sun-
light. After completinghis observationsyVeinbergreturned
to Boulderto analyzehis dataandto completethewriting of
histhesis.HewasawardedhePh.D.degredor thiswork in
1963from theUniversityof Colorado.After completingthe
work for the doctorate Weinbergreturnedto the University
of Hawaii as a postdoctoralresearcheand continuedhis
studiesof the zodiacallight['!].

Duringthesameperiodagraduatestudentrom theUni-
versity of Tokyo, Hiroyoshi Tanabe spenta year with the
programon work that contributedto his doctoratefrom his
university.

Thenight-skyphotometryprogramreacheda high point
in 1963/4,whenRoachspentthe full yearwith usandwe
were joined by airglow scientistsDr. MasaakiHuruhata,
from the Tokyo AstronomicalObservatoryand Dr. P. V.
Kulkarni, from thePhysicaResearcl.aboratoryin Ahmed-
abad,India. Huruhatawassupportechereasan East-West
Centerscholar. It was a very stimulating and productive

year'?,

Figure 20: visiting researcherin the airglow and zodiacallight program,

1963.L to R: ProfMasaakiHuruhataDr. P.V. Kulkarni, Dr. Huruhata'sdaughter,
Kuniko, W. Steiger,andDr. FranklinRoach.

In 1964 a graduatestudentin physicsat the University

Hawai'i Departmenif Electrical Engineering. Brown set
up an airglow photometerat Haleakalato look at that por-

tion of theionospherghroughwhich the radio waveswere
propagated .Brown completedhis thesisandwasawarded

thePh.D.degreen January1 969"

8 Finally, A Solar Observatory

In themeantime, the searchor supportfor a solarobserva-
tory on Haleakalacontinued.The IGY programprovideda
greatimpetusto geophysicsn Hawai'‘i, to the pointthatthe
Universityfelt the needfor establishinganInstituteof Geo-
physics. It was decidedto combinethe two projectsand
include in the proposalfor the Hawai‘i Institute of Geo-
physics(HIG) the constructionof a solar observatoryon

Haleakala. In 1961 the National ScienceFoundationap-

provedthe proposaland provided funds for the construc-
tion of the observatoryPlanswerepreparedaconstruction
contractawardedandgroundbreakingook placeon Febru-
ary 10, 1962. Fortunately,weatherconditionswere very

favorableduring the following monthsand the basiccon-

structionwascompletedn Novemberl962. In additionto

the 30-footdome,the observatornshouseddormitory space,
adayroomwith kitchenfacilities, awell-equippednachine
shop,officesandlaboratories.

Figure 21:

[a] Haleakala solar observatory groundbreaking, February

10,1962. 1. tor.: RobertHughes,Board of Regentsof the Univ. of Hawai'i;
GregSinclair, PresidenEmeritusof UH; LaurenceSnyder,Presidenpf UH; Lt.

of Hawai'i, Walter Brown, choseto do his thesisresearch GovernoramesealohaMaui CountyMayor EddieTam;andRobertHiatt, Vice

on the relationshipbetweenthe airglow and the dynami
cal behaviorof the ionosphere.Total electroncontentdata
was obtainedfrom an analysisof radio wavespropagated
from a geostationarysatellite (ATS-1) througha program
conductedy the RadioScienceGroupof the University of

PresidenaindDirector of Research[b] UH Haleakalasolarobservatoryuponini-
tial completion,Nov. 1962.

During the following year, the furnishings,machinery,

andthe Boller and Chivens10-foot, equatoriallymounted,
octagonalspar gradually arrived and were installed. The



octagonalspar providedthe new observatorywith a great
dealof flexibility, for it was,in effectaneight-sidedoptical
benchthat would automaticallyand continuouslytrack the
Sunwith greatprecision. On it could be mounteda vari-
ety of opticaltelescopesilnitially, theflare patroltelescope
from the Makapu‘u Point Solar Observatorywas moved
to the new observatory. This was soonfollowed by a k-
coronameteifrom the High Altitude Observatoryin Col-
orado.Along with thek-coronametecameRichardHansen

andCharlesGarcia,wholatermovedtheinstrumento Mauna

Loa, asalludedto earlier.
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Figure 22: Dedication ceremonyof the Haleakasolar observatorynaming
it the MeesSolarLaboratory,in recognitionof the contributionsto astronomical
photographyby Dr. C. E. KennethMees,Januaryl964.

Dedicationceremoniesf thenewobservatoryook place
took placeon a cold but sunnywinter dayin Januaryl964.
Thefacility wasnamedhe C.E.KennethMeesSolarLabo-
ratoryin honorof the now deceaseghotographicscientist
who did so much for astronomyin generaland helpedus
get startedon Haleakala. As part of the Hawai'i Institute
of Geophysicsthe facility wasinformally called the HIG
HaleakalaObservatoryor HIGHO, a ratherneatacronym
for ahigh altitude observatory| thought!

An observatoryithoutastronomerss butapile of brick
and cement. But before there was an observatoryno as-
tronomerwaswilling to cometo Hawaii. Now, at last, we
hadsomethingo offer andweresuccessfuin recruiting,for
anewprogramin solarastronomytheeminentastronomers
John Jefferies,Frank Orrall, and Jack Zirker. Marie Mc-
Cabesoonjoined themundertheir researchgrants. At this
point I bowedout of leadershipof the programandinvited
JohnJefferiesto providetheleadershipanddirectionof the
future solar physicsprogram. It was, then, underhis able

Figure 23: Recognitionof the HIGHO staff by W. Steiger:L to R: Richard
Hansen,ChesterDilley, Roy Graham,Alex Kowalski, Jerry Weinberg,Charles
Garcia,andRonaldFurukawa.

directionthatlaterthe Institutefor Astronomywasformed,
separatdrom the Hawaii Institute of Geophysicsandthat
thespectaculadevelopment®n MaunaKeabegan-devel-
opmentghatin the 1950sl would not havedreamedof.

I
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9 Epilog

Shortly after the dedicationof the Haleakalasolar obser
vatory, a distinguishedvisitor appearecand askedpermis-
sionto makesomestudiesof the quality of theastronomical
seeingat this site. His namewas GerardKuiper, world-
renownedastronomerand director of the Lunar and Plan-
etary Laboratorybasedin Tucson,Arizona. He wasinter
estedin finding a superiorsite for a new telescopeor his
laboratory.With hisassistantAlika HerringandAlika's su-
perb12-inchtelescopetheyfoundthe seeingon Haleakala
to be quite extraordinary. But on somenightstherewasa
tendencyfor fog to climb overthe summitandspoil observ-
ing. This is becauseHaleakalaat 10,000feet is not suf-
ficiently higher than the normal inversionlayer at around
8,000feet to be alwaysabovethe clouds. Looking across
the channelto the Big Island (Hawai'i), Kuiper could see
the summitof MaunaKea high abovethe cloudsandwon-
deredif thatpeakmight not be a bettersite.
Havingalsoreceivedaninvitation from theHawaii Chan:
ber of Commerceto considerMaunaKea for an observa-
tory site, Dr. Kuiper visited the Big Island and expressed



a desireto conducta site evaluation, as he had done at

Haleakala.Very soonthe Governorof Hawaii, JohnBurns,
releasedundsfor the bulldozing of an accessoadto the

summitof MaunaKea. A smalldometo houseAlika’s tele-

scopewassetup on Pu‘u Poliahuandthe site studybegan.
Whencompletedthestudy,to Dr. Kuiper's delight,showed
that MaunaKea was a truly superbsite, the finest he had
everseen.With this establishedhe submitteda proposalo

NASA for a newtelescopdo be placedon MaunaKea.

At this point, NASA decidedto openthe competitionto
other proposalsandinvited both the University of Hawalii
andHarvardUniversity to do so. The University of Hawaii
hadno astronomerexperiencedn telescopalevelopment,
only the newteamof solarastronomers.To Dr. JohnJef-
feries,now in chargeof the solarprogram,fell the respon-
sibility of organizinganobservatorydevelopmenplanand
submittinga proposalto NASA. The plan calledfor an 88-
inch telescopelt wasawell-conceivedplanthatultimately
won NASA's approvalfor support! This outcomewas, un-
derstandablya terrible blow to Dr. Kuiper, who felt “his
mountain”was “stolen” from him. Regardles®f the out-
come,Dr. GerardKuiper mustbeacknowledgedisthe dis-
covererof MaunaKeaasa superbastronomicakite.

So, MaunaKea's incredible astronomicalstory begins
with theconstructionof the University of Hawai'i’'s 88-inch
(2.2 meter)telescopelt is a storythathasbeentold in var

iousformsandplaces$'*15].
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