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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'｢esultlsobtalnedln thecaseorthe

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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Next,eachmode一lsusedtofo｢m〕lateallghtscatteringtheory,

especlallyfocuslngontheproblemof''Ramanve｢S〕sLumlnescence■■,o｢On

acorrelationamongIncidentandscatteredphotons･ Forqualltatlve

unde｢standlngofaprob一emHkethellghtscatte｢1ng,astochastlcapproach

suchasemployedhereisreallypowerful･

Recently,acco｢dlngtothedeve一opmentlnexpe｢jmentaltechniques

ofgene｢atlnganult｢a-shortpu一seexcltatlon,va｢1ous里ndsoflnfo｢matlon

upon｢elaxaUonphenomenahavebecomeobtalnablelnthe｢ealtime

domain.Themode一sconsjde｢edheremaybeofgooduseforphenomenajn

theult｢a-shorttimedomain.

Twotyplcalstochastlcmode一saref｢equentlyused;OnelsthetwO-

state-jumpMa｢koffprocessandtheother15theGausslanp｢ocess･They

a｢etheoppositeextremeswitheachother,whereasmany｢ealprocesses

assumelnte｢medlatecha｢acte｢betweenthetwo.ThuslnpartIamode一

(thefirstmode一)whlchbridgessmooth一ybetweenthesetwoextremesls

nt｢oducedasasupe｢posltlonofNtwo-state~jumpMa｢koffprocess.es･For

aslngletwo-state-jumpMa｢koffprocess,the■一pa｢tlalcum〕1ants一一of

hlghe｢thanthesecondo｢de｢vanlshldenUcaHy,sothaLItspower

spectrumcanbeexpressedbythefl｢sto｢de｢continuedf｢actlon･Because

ofthisslmpleproperty,thegeneralst｢uct〕｢eofthepa｢Ualcumulantsjn

caseofan'･arbitrarynumberNcanbefound･ Thus,summlngup

COntrlbutlonswiththealdofadlag｢ammaUctechnique,thepower

spectrumoftheproposedmode一lsdete｢mlnedinaformoftheN-step

contlnuedf｢action. Foraclea｢川ust｢ationofthismodel,aslmple

exampleoftherandom frequencymodulatjonjsconsjde｢ed,andthen
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nume｢1calcalculatlonsforItspowerspectraandIts｢elaxatlonfunctions

a｢eglven.

Thismode一lsfu｢the｢adoptedtoana一yzethestatlona｢yllght

scatte｢1ng,･a｢1gorousexp｢esslonofthescatteringlntensltylsobtalned･

This｢esultgene｢allzesthatofthestochastjcmode一proposedby

Takagaha｢a,Hanamu｢aandKubo.Accordingtoanapproachbasedona

generalizedmaster(tl'me-COnVOIutlon-type)equatlon,1tlsroundthatthe

lnhomogeneoustermp一aysanessentlalro一e,whereasthistermp一aysno

lmpo｢tantro一elnexlstlngtreatmentsofthe｢elaxaいon･Thlslsduetothe

｢elaxatjonmechanismofthellghtscatte｢1ngphenomenalBehavlo｢ofthe

llghtscatte｢1ngspectrumlssystematlcallylnvestlgatedbythepresent

theorywiththealdofnume｢icalcalculatlons･ Itlsshownhowthe

spect｢Um changesfrom the◆一Raman"totheHLumlnescenceH〕nde｢the

lnfluenceofenvlronment.Themult卜peakst｢uctu｢eoftheluminescence-

1lkespectrumg｢aduaHydlsappea｢stobecomeasmoothcurvewhenthe

processlschangedfromthetwo-state-jumptotheGausslan.

Thet｢anslentresponseforapu一seexcltatlonlsa一soconsidered

wl'ththeuseofthisnewmode一.Fromtheabove一mentloned｢esultofthe

staUona｢yllghtscatte｢ing,theexp｢essjonforthetjme-｢esolvedspectrum

ls｢eadHyobtained.Thisexp｢essjoncanbecalculatednume｢icaHyanda

p｢oblemorthecoherencelsdlscussed.

tnpa｢t帖 afu｢the｢gene｢aHzedmode一(thesecqndmode一)1s

proposed.Whlletheusua一two-state-jumpMa｢kofrp｢QCeSSassumeseqUal

weightpopulatlonforthetwostates,thenew一ylnt｢oducedtwO -

state-JumpMa｢korfprocesslncludesanasymmet｢1cpopulatlon･Asa

supe｢poslUonofsuchconstituentprocesseswithasymmet｢jcp｢ope｢ty,
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thenewmode一becomesmoreflexjblethanthep｢evlous(rl｢st)mode一.ln

Otherwords,themodellscomposedofhoppingprocessesamong

(N'1)-stateswiththeblnomlaldlst｢1b〕tlonlnequ川b｢1um.Name一y,the

dlstrlbutlonorthen-thstatelnequ川b｢1umlsglvenby

p(n)=NCnx N-n(卜 ×)n , (0くXil).

Thismode一lsapplledtova｢1ousp｢oblems;therandom frequency

modulatlon,thestatlona｢yllghtscatte｢1ngandthet｢anslentHght

scatte｢hg.Thespect｢〕mofthlsmode一lsqulteana一ogoustotheonedue

tothephononsidebands,thoughthedlrectcompa｢isonmustbedone

ca｢efully.

Ou｢secondmode一maybepowe｢fullnt｢eatlngva｢ioussystems

excepttheo｢dlnary llghtscatte｢ng,for1nstance,γ-rayorX-ray

scatteringlnsollds.rloreovertheformulationdevelopedheremayhave

wlderangeofappllcabllltytovarlousotherphenomena.Theseremainto

beso一vedlnf〕tu｢e.

3.PhaseTransitionPhenomenaofDilutedAntiferromagnets

inaMagneticFieldandRandom-FieldEffTects

ErikoSan°

Abらt㍗aot

Ourpresent york giv esan unified in terprc Lation for the phasetrans ition

behaviらrsinthree-dimentionaldilutelsingantiferromagnctsunderauniform
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