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ｍｅｄｉｕｍａｌｖａｒｉａｔｉｏｎｏｆｔｈｅｏｃＱ１ｴｴ己ncerateoEgrdmdwhist1erscbser-
にｄａｔ１仁ﾙﾄﾕatitudesta上ionsoEMcshim(gednag､1at､34.5.Ｎ;I戸1.59)，Sakushiｪｎａ
(24｡;1戸1.39）ansKagcshiJTn(Zoo;1戸1.22)，ccnsistsoEasharppeakinthe］ate
a蚤beｍｏｏｎ(wCca11thisodaytimewhistleZso）andabrcadllExiｪＩｕｎａｔｎｉｇｈｔ
(｣型ｇｂｔｔｉｎ巴whisﾋｴeｴS')．エnti1eir室oentzeviewpaqQer,l1PyE氷EwaandTajiaka
【1978）havesuggesbed,mainlybasedcmthesimultaneouS~7m色asu工已nentoEmTT+i-
staticnneゼルorkC1pyEU［aNA7aandChtsu,1973）andthein-situmeasu工己nentoEwav己
nonpaユ。i垂ctions（

st1eZ巴ａ準ユikely

ｴｗａｉｅｔａ1．．１９７４ ak副ａａｎｄＴｗＲｉ,１９７;ｌ２ｇｙ )，thatdaytm垣whi-
st1e鱈ａｴ巳ユユkelytohaveprcpagateda1ongtheEield-alignedductso蛋enhal-
cedicnizaticnlyingintheequatorialanqlにl1y・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,lessderi-
nitee】⑲e、正nta1evidenoewascbtainedtodetemunetheprcpagaticnoEnight-
tjJnewh4sUers,but且ayakEwaandTanaka(ﾕ978）ｈａｖｅｓｐｅｍ]afedtiiatthenighE-
tjmewhist1e空ａ工ＣａｌscUke1ytobeentrappedinducts・Untユェｗ己clarify
whetherthewlUstlersatm〃latitudesaｴ色attributedtotheducbedpmpa-
gaticH】ｏｒnot,fUZthertheo工色且calande】⑭eｪmentalinv巳stigaticmsaｪ己need-
ed,ｔｈｅｆＣｍｅｒｏＥｗｈﾕｃｈｉｓｔｈｅｃｂｊｅｃｔｏＥｔｈｉｓｐａｐｅｒ・冊巳firststudb/,by、由ｋｉｎｇ
ｕｓｅｏｆｔｈｅエaytracingcdpgutaticns,theCcmditicnsoEtrどqgpingwhist1e室by
ductssuchastheirstructuｴ巳supportingthetrappedprcpagationandthe
icmosphericccndﾕﾋions・IhenwestuChlwtTed婬rthEchar司孟色冠二ti唇oEncn-Ch1ct-７ edPmpagationcanbesuccessrU1ininteｪpｪ己ｔｉｎｇｔｈｅｄ〕seｪvsddata、

２．TｴPPP聖gCcnditionsatmA'1atﾕtudes

Thet1Ieo\y､｡年mpP五Tす~亜SEIEr百~intheductshasbeenprcposedbYsmith
u2里）ｔｏｅ】qglainthepuｴｅｇｌﾕｄｉｎｇｔｏｎｅｏＥｗｈﾕstle廼ｓａｎｄｔｈｅｐｒ巴ｓｅｎｃｅｏｆ
ｅｄ１←tminaJTdmu1tip1ewhist]Ｅｒｓ･エndi正ctevidenceofduc上edprcpagation
hasbeenaccln1m単tedathﾕ或andnUddleﾕa己tudes<HeｴliN"ｅＵ,1965,lg6Q),and
垂c己ntlyccnvincirUin-situduc上cbservaticmshav色ｂｅｅｎ空portedbv5mifh｡UCLcbservaticmshavcbeen空portedby5mth
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ｔ缶act:ｏｒｏＥｄｕｃｔｓ空quiZ巴。乞Ｏｒｔｈｅｔ｣Eapping
sud1thatitdecｴ巳asesrapidﾕywithgecIT巴gnepc]atitude；ＥｍｎｌＯＯｇａ上-17｡￣
ｔｏｌＯ８ａｔ４７。ａｎｄｌ８ａｔ７７ｏ,appr℃Ddmately・Ｔｈｉｓｉｓ垣su1tedn目ｐｎｔｈｅｄｅｃｍ=eas-
illgtheang]ebetweentheinitialwavencnnaldircction(ａｓｓｌｎＴＥｄｔｏｂｅｖ巴｣Etユー
ca1）andthegecHv垣gneticrieldwithincｪ巴asinglatitude．、エnhiscalCu1a-
逗onsthe室ａｓｓｍｎｅｄｔｏｂｅｎｏｖａｴﾕaﾋﾕc、○だthebackg工cundCにnsityproEile
werthewidｔｈｏＥｔｈｅｄｕｃｔ＝

ＷｅｂｅﾕﾕｅｖＣｔｈａｔｔｈｅｅ正ecLoranygradientoEthebackgmmddensity
Pｴc丘ﾕｅｃｎｔｈｅｄｕｃｔ辻appingapgea工已ｔｏｂｅｍｏ室sericusat］ｎN〃1atitudes
密亜r・thanathigtlLatitudestｴ己atedbyA1eo<aJnder(197]J・Thegecmagnetic
fieldisvezyinc1inedtotnevertﾕｃａｌａｔｌｄ〃1aptudes,ｈｅⅢ】Ｃｅ垂sul己nｇｉｎ
ｔｈｅｌＹｂ垂inr1uentialmleoEthebad<grdmdCUSnsi回rproEﾕｌｅｃｎｔｈｅｔｍｐｐｉｎｇ・
Seccnd1ytheccmsiderableporticｎｏＥｔｈｅｒａＶｐａｔｈｓｏＥ１ｄｍ－１atjLtuC上whis上lers
1iesintheエ巳giculbe1mtl迫transiticnlevel(~l000lml）whe工已歴ｅ刃Pecta
veｴｙｓｈａ工pdensitygradient･ｓｏ,theQmesticnamseswhetherthelTUniJTum
emhancementfactcrdeducedbySmithonｔｈｅｂａｓｉｓｏＥｔｈｅａｓｓｍｍｔﾕcH1oEnc
vaZiationoEthebackgrcmdde鱈i可ｍｎｅｒｔｈｅｗｉｄｔｈｏＥｔｈｅｄｕｃｔｃａｎｂｅａＰｐｴﾕｰ
ｅｄｔｏｔｈｅ］｡"－１atﾕﾋudepmblem巴．
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-435-



ｓｉｔｙｐｍＥｎｅｏｎｔｈｅｄｕｃｔ
ﾋｴapPing．■Ｔｅｄｕｃｔｉｓａｓｓｍ炉
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Unepassingthmu軌】the
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Inagnetic］ａｔｉｔｕｄｅｏＥ２０ｏ,amd
thefiguｴ己indicateStne
cmsssecticnsoEtheproEi-
]esa1cngtheradiaユ。i車ct-
iCnWhid1jnfPTTseC上Ｓｔｈｅ
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Ｗhe室Ｃｉｓｔｈｅ塵]ativ巳inc=ａｓｅｏＥｔｈｅｄｅｎｓｉｔｙａｔｔｈｅｏｅｍｔ工ｃｏｆｔｌｍｅＣｏ１ｍｍ
(b=bo）ｏｖ巳ｒｔｈｅｂａｄ《gmmddensity，ａｎｄｏｉｓｔｈｅｓｔａｍｄａｪddeviaticnoEthe
cc1mm．、efigu垂ｓｕｇｇｅｓｔｓｕｓａｎｉｪmortantfact,thatｉｓ,ｔｈｅｄｕｃｔｗｉｄｔｈｉｓ
ａｌｓｏａｆａｃｂｏｒｓｅricuslyccntmllingthetｪaPPing,beingQmiteinconsisbent
withShnithos垂sultinwhichthet工appingcanbesPeciriedleytheEractionaエ
densityermancementa]pne，Thimle工d1ctshavix1gtlfewidthoE1eｓｓｔｈａｎェO】ｍｌ
ａｪ巴appaｪごnt1yIYp垂eEfecti刃已ｆｏｒｔｈｅｔｒａｐｐｉｎｇｔｈｍｔｎｏｓｅｗｉｔｈｔｈｅwidthoE
Z50km･

pmvidedthatthed1ctsextenddowｎｔｏｔｈｅＦェ巳gｉｃｎｏＥｔｈｅｉｃncsPl1eｪ巳’
ｗ己haN】ｅｆｏｕｎｄｃｕｔｔｈｅェ已垣tionshipbetweenthenUni｣Yuminitiaェｗａｖｅｎｏｪma1
angle，６i,andtheCvalue、Figs､２(a）ａｎｄ（b）垂Ｅｅｒｔｏｔｈｅｃａｓｅｓｏｆｔｈｅｗｉｄｔｈ
ｏＥ１ｄｍｌａｎｄ５Ｏｋｍ,車spec上iveﾕＹ・Ａ上ｔｈｅユatitudeoE35o,ＣＣＺｴ巳sPcndingtoMcshi-
ristation，ｔｈｅｄｕｃ上ＳｗｉｔｈｔｌＨｅＣｖａｌｕｅｃＥＺ２０８ｗｉｌ１ｂｅａｂ１ｅｔｃｔ工EPwas/己ｓｉｎ
ｔｈｅｐｪ巳ｓｅｍｏｅｏＥｓｄｎｅｍｅｄ１ａｎｉａｎｂｏｂｅｎｄｔｈｅｉｎｉｔｉａ１ｗａｖＣｍｍ己１．１垂cticnto＝
ｗａ工dthemagnet1cEieldbyaIDout20｡、TWoInechanﾕｮｍｓｓｅ臼ntobeprcbableF（１）
tlleicmcsrherichcuEizontaユgradi｣ent，ａｎｄ（２）thescatteringbqrdensi可irz己￣

■正？■ZDF日■Ｓ､玲「

｣噸,霞’
■129●）

●

9０ ■ｒ〒炉一粒２Ｆ￣世

一
》
（
．
…
刊
…
燗

虹
坦
巡
燧
．

尋⑩

０
０

３
２

■
Ⅱ
■
山
居
甘
凶
曰
ｚ
Ｑ
ｚ
■
ロ
ロ

叱凸“■Ｅｕ＝し ■釣● ●

●
Ｇ

エ
巧

●

●

0.80.20.5ユロロ．.Ｏ

Ｃ▼■Um-
０．１，．２０.ヨ１．，を､Ｄ

Ｃ凹凸■･－

E､９．２(b）
Fig.２(a）

－４３６－

1１．□

～

／
５ｍ ぐ

￣ろ宜一=＝￣凸｢￣~~－－－

￣



gu1a工ities･ＴＩ垣rcdCetmeasuｴ画ＥｎｔｏＥｗａｖ巳nopnaユ。i＝cticmshasyie]上陸d
thatthescatte正ingｉｓｎｏｔＵｋｅｌｙｔｃｂｅｓｏｏｐｅＪＥａｔｉｖ己ａｔ１ａｖ]atitudes(璽竺

莞急鑑，謡霊誤器鶚７:ぱ濡鋳９畳l:.::翻霊磯離護斗
ＷｈｅｎｔｈｅＣｖａ１ｕｅｉｓｉｎｃ工已asedtoZ508,tl猩ITUnimm6iva1uedecｴ巴asesto色10．
血｡n.卿?PldPe手auy牢sen雇わ]eLy-thesateuibes(型ｴy,ﾕ967;｡罰ESﾗﾕ,河忌
Especia11ytheCmcthaxJingtｈｅＣｖａｌｕｅｏＥェＯＯ８ｉｓｆＣｕｎｄｔｃ亡ａＰｗごv巳ｓｗｉｔｈ
ｏｎ１ｙａｖ巳ｴysmauhorizcntaェicnosFhericgradient．

WhileatJTnﾕｃｌｌｌｐ月已ｒエａｔｉｔｕｄｅｓｏＥ２５ｏａｎｄ２０ｏ,ccとrespcndcmgtcSakushima
andKagoshimacbsewatcmes,thehcuBizcnta1icnosphemcgradientoE＞Z0ois
neoessaｴｙｆＯｒｔｈｅヒエ這ｐｐｉｎｇｉｎｄ｣ｃｔｓｗｉｔｈｔｈｅＣｖａ]ｕｅ］ｅｓｓｔｈａｎ５０８･ＨｍｅＭｅｒ，
ｉｎｔｈｅｃａｓｅｏＥＣ=ｴ.Ｏ(or1OO8）ｔｎｅｍｉｎｉｍｍ６ｉｖａ]ｕｅｗｉエエｂｅどわcut15.,possi｣テ
エｙエ己aﾕﾕzed】OythejOintinEｪuenceoEtheicmcsphericgradialtａｎｄｔｌ迄
scatteZing・Ｏｎｅｍｏ室ｉﾕmortantpointtcnotioeisthatt1垣desirableducts
shou1dbeadditicnaUyoovcｪｙｔｈｉｎｏＥｔｈｅｏＺａｅｒｏＥ１ｅｓｓｔｈａｎェOlqnoo･Ｗｅｅ麺ect
ａｎ毬ﾋｴ已正ｌｙ亘naユユimosphe。ｃgradientsfOrtheCva1ues1aｪgerthanlOO8・

ShaｴPﾕydefilledhﾕghemlancBmentss叩p◎rtimgthe⑪ctPmPagationoE
1pM-ｴatitudewhist1eｴ宮prcdicbedbythepresentpapｅｒｈａｖｅｓｃｍｅｓ唾ｐｏｒｔｆｒｏｎ
壁.higdnFes91酢ipml華s4tUdensity唾ashｴ臼nentsTDfC1uｴeetal・'19労】1．
McC1u工Ｓｅｔａﾕ．hav色fbund］且ｴｇｅａ噸litud已亘､aエユscaﾕｅｉ工zBgu1amtiesat
nidltintheequatc[ｉａｌａｎｄエーlatitu6胞s,whcseicnccncentrationd垣Ｊｂｇｅｓｂｙ
Ｕｐｔｏｎｅａ]E1yaractcroE2overalatitudina1rangSoEユessthanヨロn．mli1e，
theequatcriaユancma]ｙｉｓｋｎｃｗｎｔｏｂｅｗごuestabｴﾕshedaｴcumdsunset,having
theemancememtfactorinexｃｅｓｓｏＥ１０(10008）andthe1atitudinaエextentoE
moｴethanlO゜(空ﾆｭｰﾆｰﾆｭｭｰ型､９，｣２回2)，ａｎｄｈｅｎｃｅｉｔｉｓ卯1ｂｅ室ascmableto
speculabethatthe室egqsts,intheequatoｴia1anmにLﾕｙ,ｓｕｃｈユaｪｇｅａ口gUtude
豆nal1scalsiｴｴ巳gularitiesaspｪ巴ｄｉｃｔｅｄｂｖｔｈｅｐ車sentstuCbl．

〃

_且些些竺藝pEpP目qaticn
エｔｉｓｌｍａｍｔｈａｔｔｈｅｪcexiststhe

equatcusialancma]ywithahighdensity
modulationａｎｄｗｉｔｈａ］且エロｅ］atitudina1
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ｐａｓｓｍｇｔｈｍｕｇｈｔｎｅｈeightoE300lqnat
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IYbdnationfactorfacboristごUにeｎａｓ
5.0(5008）ａｎｄｔｈｅｗｉｄｔｈｓｏＥｔｈｅｉｎｒ噂Ｔ
ａｎｄｏｕｔｅｒｅｄｇｅｓｏＥｔｈｅａｎｃⅢロユｙａｪ巳
ａｓｓｍｍｅｄｔｏｂｅユ500and400mqn,＝specﾋﾕv已一

諮纈,躯鰹'欝鑓溌駕二選’日。。
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withhei或t・ｍＵｓｉｓＵｋｅｌｙｔｏｂｅａｖｅｴｙ（婆
satisEactc[ymodeユＥｏｒｔｈｅａｃ士ual1ycb-－
semedequatouごiaエancHnaﾕｙ・Ｗｅｈａｖｅｍご回ｅ 』

b1
thecdmutaticnsOfnon-auctedlAmipf1er 目
ｴ圏ロノpathsinthemagnetcsphemcp1asmn
inc1udingtheeEfectoEｔｈｅａｎｐｍａ１ｙａｎｄ－５O
theinitiaユｗａｖｅｎｏｍ巴１．i踵岳ｉｍｉｓ

ｔごU[enasverticaユ．or迄ｏＥｔｈｅＪｎｏｓｔｉｎｐｏエー
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ｔｈｅｄﾖﾉﾋﾕ矼已whist1eｴ己．Ｆｉｇ．３ｉｴｴustratestheK庖工ｉａｔｉｃｎｓｏＥｔｈｅＬｖａｌｕｅａｎｄ
ｔｈｅｗａｖｅｎ．】ma1di垂cticnoEtl逗軍Q’ｓｔａｒｔｊｎｇａｔ２２ｏ･エヒｉｓｓｅｅｎＥｒｐｎｔｈｃ
ｆｉｏｕｴ己ｔｈａｔｔｈｅｒａｙｐａｔｈｉｓ垂stzictedwithina臼naユエｒａｎｇｅｉｎＬｖａｍｅ，
ａｎｄａﾕｓｏｔｈｅａｎｇｌｅｂｅ■ueentl垣ｗａｕｅｎｏｍｎ１ｄｉ垂cticnandthegecmagnetic
fielddecｴ巳aseswithdec正己asingユatitudeinｔｈｅｉｎｐｕｔｈｅｍｓ[』Te室,ａｎｄｉｔ
ｉｓＪ垣aｴﾕｙｚｅｍａエロmdtheequator,fO11mHsdb〃ｔｎｅｉｎｃ正ａｓｅｏＥｔｎｅｉｌｗａｴｄ
ｄｉ工己ctedwav巴ncnna1anglewithincrcasing1atitude･Ｔｈｅ這ina1wav巳ｒｐｍ巴エ
ｉｓｆＣｌｍｄｔｏｂｅｎｅａｒ１ｙｄｃｗＴＸｗａｪｄｄｉ工已cted,enab1ingthewav巴ｔｏｂｅｔｪan曰nitted
cntothegrdmd･Ｔｈｉｓｐｴ℃pagationmodEisidentiaedtobepcssibﾕｅｏﾘeｒ
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