
B－１１－２ ＬａｍｅＲａｄｉｏＴｅｌｅｓｃｏｂｅＰＴｏｉｅｃｔｉｎＪａｐａｎ

Ｈ・TanakaDk･AkabaneDH・Horimoto，NoXaifu★ａｎｄＨ･IBhiguro*★

ｴ、亡rod座tｉｏｎ

エ、上hisreporにUveouにlinepｴansofJapaneseLargeRadioTelesｃｏｐｅＰｒｏｊｅｃｔａｎｄ

ｉｔＢｉ”or上an上technicaldevelopements。Thep1anconBistBofconstructioｎｏｆａ

４５ｍ上eleBcopeanda5-elementBuperBynthesiste1escopewi上hlOInantennaB0

ConsLructiｏｎｗｏｒｋｃｏｍｎｅｎｃｅｄｉｎＡｐｒｉｌｌ９７８ａｎｄｗillbecompleteearlyinユ982、

The上ｅｌｅｓｃｏｐｅｓａｒｅｆｏｒｃｏｍｏｎｕｓｅｂｙＪａｐanesereBearcherBEromvariousinstitutions。

Out1ineof上ｈｅＰｒｏｌｅｃｔ

a）45-mTelescope

Ageneraエpurposeparabolicantennawi上ｈＢｐｅｃｉａエｅｎｐｈａｓｉｓｏｎｍ産waveperformanceo

Surfaceaccuracy8betにerthanO､３，ｍ（rmBdeviationfrombeBtEiにparaboloid）

ｂｅﾋﾋｅｒ上ｈａｎ０．２ｍｍｆｏｒｉｎｎｅｒ２０ｍｄｉａｍ･

Reflectorstructure8homologoｕｓ･

Optics8modiEiedcoudEandprimefocus･

lUounting：Ｅ１ノル2画ithanglereadoutusingaoomastercoｴｪdmator10･

Poinmngaccuracy8betterthanl/l000de8･

Windloading：reducedaccuracy〉7m/ｓ，ｄｒｉｖｅｔｏｓ上ｏｗ＜20m/s，suwivaエ＜60m/ｓ・
ReceiverErontends：１．１to5GHzparametricupconvertersinprimeEocuscabinJ

１０ｔｏ８０ＧＨｚｐａｒａｍｅｔｒｉｃａｍｐ１ｉＥｉｅｒｓａndcooledmixersin

coudEreceiverroom･

l0Erequencybands･

Backendanaｴｙｓｅｒｓ：ａｃｏｕＢｔｏ－ｏｐ上ｉｃｓｐｅｃにｒｏｍｅ上ｅｒｓｅ上ｃ、

ｂ） SuDer-SwhtbP亘ｉＢＴｃ１ｃ色cｏｐｅ

Fiveelementminimumredundancyｉｎ上errerometer．E1pmPntantennasaremoved

succesBiveｴｙｆｒｏｍＢ上ationB上ostationso

BaBe1ines：ＥＷａｎｄ３０ｏｆｒｏｍＮＳｅａｃｈａｂｏｕｔ６００ｍｌｏｎｇ･

Ｎｏ．ＯＥＳ上ationB：３０，ｗｉＬｈｌ征UhdiB上ribution

E1ementantennas：10-mparaboloids･

Transporta上ion8mother-daughtertransｐｏｒｔｅｒｏｎｒａｉ止oadso

ReceivingErequency822CＨｚｆｏｒｉｎｉｔｉａエｉｎＢｔａｌｌａｔｉｏｎ･ｍｎ－ｗａｖｅＢｉｎｔｈｅＥｕｔｕｒｅ０

Ｌｏｃａｌoscillators：phaBelockedoBciUatorB1ockedtopahaBecompensatedVHF

reference･

Cab1ing8Undergroundtunnel＞１．５mdeep

Correlatorbackends8”idebandanalogcorreｪａｔｏｒｓｆｏｒｃｏｎ上inuumandacousto-

opLicspectr曰エcorrelaにｏｒ８．
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c）COmPuterB

CentralcomputerformａｓｔｅｒｃｏｎｔｒｏユａｎｄＢｅｃｏｎｄａｒｙｐｒｏｃｅｓｓｉｎｇ，エocalcompu上ｅｒＢｆｏｒ

４５－ｍ上elescopeandsuper-synthesistelescopeforlocalcontroユandprimaryprocesBing．
｡）Ｓ並e

NobeyamaDNaganoPrer、１３８．２８０Ｅ３５ｏ５７０Ｎａｎｄエ350ｍａｂｏｖｅｓｅａｌｅｖｅｌ．

A1thou9hthe上elescopeBaredeBignedにｏｂｅｏＥｇｅｎｅｒａェpurposeforcomlonuse，
ｓｐｅｃｉａユｅｍｐｈａｓｉｓｉｓｐ１ａｃｅｄｏｎｐｅｒＥｏｒ噸nceinpmHuaves．observationsinとｈｅｓｅ

跡aveﾕｅｎ８上bsofsynchroにronradiaにionfromcompac上highenergyradiosources，thermal

emissionEromdenseio､izedcloudBandanumberofmolecuﾕarlineslvi11provide

importan亡informationEorunderstandings上rucmreandevoluにｉｏｎｏｆ上heCa1axyand
galaxieB，formationoftheBtarsandmassejectionfromthem，chemicalevolu上ｉｏｎｏｆ

ｔｈｅｕｎｉｖｅｒｓｅａｎｄｏｔｈｅｒｉｎｔｅresmngphenomena･

エ、仁hiscontextdesignstudieBweredirectedtoobtaina）veryhighsurEace

accuracyforbestpossibleperEormancein…蘭ave1eng上hs，ｂ）capabilities上ohandle

BpectralinformationeEEectiveﾕｙａｎｄｃ）efficien上operationoEthesyn上hesiBtelescope．

ｍ上hisBectionwedescrｪbeimportanヒヒechnicaldevelopementsdoneforにhis
projecに．

ａ） ｍｎｎＵｎ｡｡u曰Ｉ】２日

ＳｕｒｆａｃｅａｃｃｕｒａｃｙｏｆｌａｒｇｅｄｉａｍｅｔｅｒparabolｪｃｒｅｆｌｅｃにｏｒｓｏＥｃｏｎｖｅｎｔｉｏｎａ１ｄｅｓｉｇｎ

ｉslimitedmainlyby上hegravitationaldeformationdue上ｏｉにsowTuweigh上．This1imi-

tationcanbeovercomｅｉＥａｓｔｒｕｃ上ｕｒｅｄｅｆｏｒｍｓＥｒｏｍａｐａｒａｂｏｌｏｉｄｔｏａｎｏ上herparaboloid

andaproperadjustmen上ｏｆｆｏｃｕｓｉＢｍａｄｅ．Tha上suchastruc上urecanexis上hasbeen

provedmathematical1ybｙｖｏｎＨ８ｒｎｅｒ．エヒユscalledashomologoussLructure･

ＴｈｉｓｐｒｉｎｃｉｐｌｅｉｓａｄｏｐＬｅｄｔｏｔｈｅ４５－ｍにelescopedesi8m．ＰｒＯｂｌＣｍｓ上ｏｒｅｎＴ１…

ahonlologyinapracにicaユstructurewassolvedbysuccessiveapproximationR．We

starにedwithanaxi-BymetricstructureofthedishuuiにｈａｓmallrigidcenterhUband

radial上russes．Gravitaにiona1deformaにｉｏｎａｎｄｉｔｓｄｅｖｉａにionEromthebeBと－Eit

paraboloidwereca1culatedtoadjuBヒヒhestructureforthenexに曰にep．Afterseveral

trialsitwasshoTm上ｈａＬａｓｔｒｕｃｔｕｒｅｗｂＱ聖deformationcausesrmsdevia上ｉｏｎＥｒｏｍｔｈｅ

ｂｅｓｔ－ｆｉｔｐａｒａｂｏｌｏｉｄｏＥ１ｅｓＢｔｈａｎＯｏＸ５ｍｗａＢｐｏＢｓｉｂ１ｅ．

b）COudEOptics

Radiowavesareguidedtothe8roundlevel上hroughguidedbeam上ransmｴBBion

system．Ｂｙｄｏｉｎｇｔｈｉｓｉ上ｂｏｃｏｍｅｓｐｏＢｓｉｂｌｅｔｏｕｓｅａｌａｒｇｅｆｒｏｎｔ－ｅｎｄｒｏｏｍ上ｈａｔｏＥｆｅｒｓ

ｃｏｎｄｉｔｉｏｎｓｎｅａｒﾕｙｉｄｅｎｔｉｃａｌ上ｏｔｈｏｓｅｉｎｌａｂｏｒａｔｏｒｉｅｓ．Ｃｏｎｓｉｄｅｒｉｎｇにｈａヒヒｈｅ唖uuave

electronicsiBnowunderaveryrapiddeve1opement，ｔｈｉｓｉｓａｎｉｍｐｏｒ上anにadvantage･

エｎａｄｄｉｔｉｏｎｔｏ上ｈｉｓａｄｖａｎｔａｇｅ打ｅｃｏｎｓｉｄｅｒａｕｓｅｏｆＦａｂｒｉ－Ｐｅｒｏｔｔｙpechannel
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droppingfilterstomakeBimultaneousobserva上ionBatdifEerentErequenciesｐｏｓｓｉｂｌｅ･

mconjRmctionwi上hacousto-opticspectrometersdeBcribedbeｴowsimu1taneous

observa上ionsofanumberoEBpectrallineswillbecomeposBible．

c） Acousとｏ－ｏＤｔｉｃＲ２ｄｉｏＳｐｅｃｔｒｏｍｃｔｅｒ

ForspectrallineobseWationsfilterbankordigitalcorrelatortypeanalyBers

arecomonlyused．Ｅａｃｈｔｙｐｅｈａｓｉｔｓｏｗｎにechnicalユユmitations;ａｓｔｈｅｆｏｒｍｅｒｕｓｅｓ
●

separa上ｅｆｉﾕﾋersforeachfrequencychannelthesyB上emtendstobeveryconp1exwhile

averyhighc1ockErequencyisｎｅｃｅｓｓａｒｙｆｏｒｔｈｅｌａｔｔｅｒにｏｏｂにａｉｎａｗｉｄｅｂａｎｄｗｉｄとｈ･

ＴｈｕｓｔｈｅｉｒｐｅｒｆｏｒｍａｎｃｅｉＢｉｎｓｕｆｆｉＣｉｅ、亡ｆｏｒｕｓｅｉｎｍＨＪａｖｅｓｐｅｃ亡rｏｓｃｏｐｙ、Ｗｅｄｅｖｅェｏｐｅｄ

ａｎｅＷにｙＰｅＯＥａｎａｌｙＳｅｒｏｏａＣｏＵＳｔＯ－ｏＰｔｉＣｏｏＳＰｅＣｔｒＯＵｎｅｔｅｒｆＯｒｔｈｉＳＰＵｒＰＯＳｅ･

エＦｓｉｇｎａｌｉＢｃｏｎｖｅｒｔｅｄｔｏｕｌ上ｒａｓｏｎｉｃｗａｖｅｓｉｎａＴｅＯ２ｃｒｙＢｔａｌｉＵｕｍｉｎａｔｅｄｂｙａ
ｐａｒａｌｌｅｌｒａｙｏｆｌａＢｅｒｌｉｇｈと．SpectralinformationcontainｅｄｉｎにｈｅｕｴﾋraBonicwaves

istransferred上ｏ上herirstorderdirEracted1ighとａｎｄａｎａｌｙｚｅｄｂｙｍｅａｎｓｏＥｐｈｏ上ｏｄｉｏｄｅ

array．Ｍｏｒｅ上hanlOOOsimulとaneousspectralchannelsispossibleforasingle

analyserandassuchanalyserhassimp1econstructioxLsimultaneousoperatiｏｎｏｆｌＯ

ａｎａｌｙｓｅｒｓｉｓｎｏにｉｎｐｒａｃ上ｉｃａｌ．Ｔｈｉｓｍｅａｎｓｍｏｒｅ上ｈａｎとenfoldincreaseinanalyser

capability（bandwid上h/reso1uにion）．

｡）凶.Ｒ､Ａ・Design

Hinimumredundancyconfigura上ｉｏｎｏｆａｒｒａｙＢｈａｓｂｅｅｎｄｉｓｃｕｓｓｅｄｆｏｒonlysmall

numberofelemen上antennas．Inthepresen上casenulnberofindependen上baseline

samplesislarge（morethan75）andanalyticalsoluにｉｏｎｉｓｎｏ上possible．We

employedrandomproceBs上ofind1eas上redundantdisにｒｉｂｕｔｉｏｎｏｆａｎ亡ennaBta上ｉｏｎｓｏｎ

ｔｈｅｂａ…１，Ｇｓ．

ＣｏｎｃｌｕｓｉｏｎｓａｎｄＦｕｔｕｒｅＤｅｖｅｌｏＦＰｍｅｎとｓ

ouuingto上ｈｏｓｅにechnica1developemen上ｓｔｈｅｆｉｒｓにＥｕｌ１ｓｃａ１ｅｍ鈩百ａｖｅｏｂｓｅｒｖｉｎｇ

ｆａｃｉｌｉｔｙｈａｓｂｅｃｏｍｅｐｏｓｓｉｂｌｅ．Ｔｈｅｒｅａｒｅｈｏ苗ｅｖｅｒａｎｕｍｂｅｒｏｆにechnicalproblems

にｏｂｅｓｏｌｖｅｄｆｏｒ上ｈｅｆｕｔｕｒｅｉｍｐｒｏｖｅｍｅｎｔｓｏｆにhetelescopeperrormanceespeciaｌ１ｙｉｎ

上ｂｅｓｈｏｒ上ｅｒｗａｖｅｌｅｎｇ上ｈｓ･

Ｅｆｆｅｃｔｓｏｆ上ｅｍｐｅｒａｔｕｒｅｖａｒｉａｔｉｏｎａｎｄｗｉｎｄｌｏａｄｉｎｇｏｎにｈｅ上ｅｌｅｓｃｏｐｅｓｔｒｕｃｔｕｒｅ

ｗｉェｌＰｏｓｅｍｏｓｔｄｏｍｉｎａｎヒエimi上ａ上iｏｎｓｏｎｔｈｅｓｕｒＥａｃｅａｃｃｕｒａｃｙａｎｄ上ｅｌｅｓｃｏｐｅｐｏｉｎｔｉｎｇ・

Eveｎａｔｐｒｅｓｅｎｔｔｈｅｆｕｌｌａｃｃｕｒａｃｙｉｓｅｘｐｅｃｔｅｄｏｎ１ｙｉｎｗｉｎｄｌｅｓｓｎｉｇｈｔｓ｡Ａｕｓｅｏｒ

ａｒａｄｏｍｅｉｓｂｅｉｎｇｃｏｎｓｉｄｅｒｅｄｏ

正ｉｔｉｓｓｏｌｖｅｄ，ｔｈｅｎｅｘ上１imi上ａｔｉｏｎｗｉｌｌｂｅｔｈｏｓｅｐｏｓｅｄｂｙｔｈｅｓｕｒｆａｃｅｍｅａｓｕｒｅ－

ｍｅｎ上ａｎｄｐａｎｅｌａｃｃｕｒａｃｉｅｓ．Ｔｈｅｓｅｐｒｏｂｌｅｍｓａｒｅｂｅｉｎｇｌｏｏｋｅｄｉｎｔ◎ｓｅｒｉｏｕｓｌｙ．Ａ

ｄｅｓｉｇｎｓｔｕｄｙｏＥ１ａｓｅｒｒａｎｇｉｎｇａｎｄａｎｇｌｅｍｅａｓｕｒｅｍｅｎｔｅｑｕｉｐｍｅｎｔａｎｄｒｅａｓｉｂｉｌｉｔｙｔｅｓｔｓ

ｏｆｐｌａｓ上ichoneycombpanelsareinprogress・

エｎＬｈｅｒｅｃｅｉｖｅｒｓｉｄｅＤｒｅｄｕｃにｉｏｎＤｆｎｏｉＢｅｉｎｔｈｅｍＨｖａｖｅｆｒｏｎｔｅｎｄＳｉｓｕｒ８ｅｄ・

ＴｅｓｔｓｏｎｃｏｏｌｅｄＳｃｈｏヒヒkymixersanddevelopementworks。、ＪｏｓｅｐｈｓｏｎｄｅｖｉｃｅＢａｒｅｂｅｉｎｇ

ｄｏｎｅ．
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エmageproceBBingisa1soエmporとan上especiaｴﾕｙＥｏｒａｎａｒｒａｙｏＥｓｕｃｈａｃｏｍｐｴｴcated

arrangementsユユｋｅとhepresen上ｃａｓｅ。Ｓ上udｴeSEoreEEicien上baseﾕｴnearrangementsand

i1nagereStoraI:ionEor1owdec1inaCionsourcesareinprogreBs．
▲｡

useEuユdiscussions画eredone画ithmanyscienms上ｓａｎｄDuringthedesignstudyDuseEuユｄｉｓ
■

engeneersEromvariousestabﾕishments．

。ｴscussionsaregrate2uﾕﾕyacknowﾕedged．

ｴmportantcon上ribu上ioTnsdue上。とhese
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