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この実験で用いた試料は亜硝酸ナ トリウムと二水素 リン酸カリで,まず始めに,これら2つ

の試料の固体および液体状態のラマン散乱を測定 した｡そして次に,亜硝酸ナ トリウムの結晶

相 と溶液相の界面そして結晶相 と融液相の界面,さらに,二水素 リン酸カリの結晶相と溶液相

の界面からのラマン散乱の測定をした｡

それらの結果より,すべての界面でそのラマン散乱シフ トには変化がないことがわかった0

すなわち,これは固液界面では新しい構造が出現 していないことを意味 している｡また,亜硝

酸ナ トTJウムの結晶相 と融液相の界面のみ,そのラマン散乱光強度に変化があった｡これは固

液界面で密度または振動モー ドの揺らぎに起因するものと考えられる0
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Abstract

Hirokolwasaki

1. MemoryEffectin RotationalBrownianMotion

ChikakoUchiyama

Dynamicalp｢ope｢tiesofdielect｢ics a｢e fuHy cha｢acte｢izedby

abso｢ptlonanddlspe｢slonandthusmanytheo｢etlcalmethodshavebeen
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proposed:Debyel)obta-nedanexpressionforthedie-ectricfurlCtjonorthe

form(1+tu)T)-1whereuJistheangu-arfrequencyandT-sthere-axatjon

time.IA一thoughtheDebyetheo｢ylsappljcabletova｢iousmate｢ials,the
I

theo｢ycannotexplalnseve｢alimpo｢tantaspectsoHhepola｢moleculeS;

forInstance,thebehavlo｢1ntheshorttime｢eglontく等TOf｢elaxlngdlpole

moment,because thelne｢tlalerrect,the merno｢yerTect,andthe

nteractlonsofmoleculesarethoroughlyneglected.

Seve｢alauthorstookl〔toaccounHhelne｢tlalerTecttoexplalnthe

shorttlmebehavlor.McConne12),forInstance,obtalnedthedlelectrlc

fu〔ctlonwltntheuseortheLangevln-typeequatlonWN(丸 howeVe｢,d()es

notcontaManymemoryeffect.

ontheotherhand,VanVleck-Welsskopr3)andFrohllch4)consldered
●●

ha｢monlcallyosc川atlngchargesandobtalnedthedlelect｢1cT〕nctlon,but

thememoryeffectwasneglected.

lnthlsthesls,a｢evlew orphyslcalaspectordlelectrlcsanda

summa｢yorthedamplngtheo｢yareglVenlntherlrstha一fandsubsequently

ro｢m〕laUonsa｢eglvenbytaklngIntoaccountthememoryerrectandthe

lne｢tlalerTectwMchmayaTrectthedynamlcalp｢ope｢Uesorthedlpole

moment.

Jnourtreatmentthedlelect｢1ClsassumedtobeadHutesolutlonor

dlscpola｢molecules.InabaslcLangevln-typeeq〕atlon,arandomro｢ce,

Whlcho｢1glnatesr｢omthemoleculesorthenon-pola｢solvenLtsassumed

tobeaGaussjano｢atwo-state-jumpMa｢korTp｢ocess･

InthecaseoftheGaussjan=uctuaいngforce,theFokker'-Plancktype

equatlonlsexactlyconstructedbytheTCLformulaofthedamplng

theory川;lnthe.caseofthetwo-state-jumpfluctuatlngforce,an
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app｢oxlmateequationlsobtainedwiththeUseoftheTCfo｢mula

Onthebaslsoftheaboveequatlons,the｢elaxatlonfunction,thedielect｢1c

funcいon,andthedlst｢1butlonfunctionarede｢1ved,andthefluctuatlonor

thedlpolemomentlsa一sodete｢mlned.[nthewhitenoisellmlt,McConnelts

resultisderivedinthecaseoftheGaussianfluctuatingto｢ceandVan

V1eck-Welsskopf,F｢oh=chs'｢esultls obtalned ln thecase orthe

two-state-jump‖uctuatlngfo｢ce.TheDebye'S｢esultlsfoundlnthe

na｢｢owlngljmiti｢｢eSPeCいveofthestochasticp｢ocesses. DetaHed

numerlcalcalculatlonsa｢eglVenandseve｢alnew aspectsa｢eround･

EspeciaHyfo｢thedlelect｢icfuncUon,deviaいonathighf｢equenciesrr'om

theDebye■S｢esultlsfound.Thismayco｢｢espondstoanexpe｢imentro｢

po-arltquld7),thoughourmodeHssosjmp-e.

2.A TheoryofUnifiedStochasticProcess

- Withanapplicationtolightscattering-

KishikoMaruyama

AbSt｢aCt

lnthisthesis,twonew typesofsolvablestochastlcmode一are

p｢oposedandapplledtoHghtscatte｢1ngphenome〔a･ Thetheo｢etlcal

frameworkforeachmode一lsmadebasedonatime-convolutlon-type

equationlnthedampingtheo｢y･

Eachmode一lsusedtodeve一opatheoryofllneshape,inwhichthe

lnfluenceofanenv汁onmentfora｢elevantSystemlsldeallzedsoastobe

｢ep｢esentedwithastochastlcprocess.
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