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Thebehaviorofthedelayedluminescenceobservedattemperaturesbeｌｏｗ４２Ｋｈａｓｂｅｅｎｓｔｕｄｉｅｄｆｂｒ

themixedcrystalsofbenzo[／]quinolineinbiphenyIhost・Preliminaryresultsobtainedwithahighguest

concentrationoflO-2mol/moIarepresentedinconnectionwiththespinalignment．

１．Introduction

Triplet弓tripletannihilationeventsinthelowertemperatureregioninmixedcrystal

systemshavebeenthesubjectofseveraIpublicationsfromtheselaboratories､1-8）In

theseWorks,theinvestigationswerecarriedoutattemperatureshighertha、４．２Ｋ．In

ordcrtoexaminethee舵ctSofthespinalignment9)onthedelayedluminescence(phos‐

phorescenceanddelayedfluoresce､Ｃｅ),wehaveattemptedtostudythebehaviorofthe

delayedluminescenceofbenzoU.]quinolineinbiphenylhostbelow4､２Ｋ．Theresults

obtainedthusfarshouldberegardedasyieldingastartingpointfbrfUtureworkrather

thanascomposingareportofacompletedinvestigation．

２．Experimental

ThechemicalsusedｗｅｒｅobtainedfromTokyoKaseiKogyoCo.，Ltd・Biphenylwas

recrystallizedtwicefromethanol,andwasfUrtherpurifiedbyrepeatedzonerefiningover

200passes・Benzo[刀quinolinewassubjectedtothesamechemicaltreatmentasde‐

scribedpreviously,'０）ａｎｄｗａｓfinallyzonerefinedwith250passes・Thepolycrystalline

samplesusedwerepreparedfromthemeltsbetweentwofUsed-silicaplatesmountedin

acopperblockholder､3,4）

Thetemperatureslowertha、４．２Kwereobtainedthroughreductionofthevapor

PressureoftheliquidheliuminaDewarcryostatwithavacuumrotarypumpULVAC

D-950,ａｎｄweremeasuredwithacalibratedl/８－Ｗ,s1-QAllen-BradleycarbonreSistor

whichwaSattacheddirecｔｌｙｔｏｔｈｅｓｉｌｉｃａｐｌａｔｅｗｉｔｈｔｈｅＧＥａｄhesiveof7031insulating

vamishtoensuregoodthermalcontact・Ｃａｒｅｗａｓｔａｋｅｎｔｏｋｅｅｐｔｈｅｈｅａｔｉｎｇｏｆthe

resistorasminimalaｓpossible,ｓｏ,fbrinstance,Joule，ｓｈｅａｔａｔｌ､ｌ８Ｋｗａｓｓｍａｎｅｒｔｈａｎ
ｌＯ－６Ｊ・

Theotherapparatusandtechniqueswereidenticaltothosealreadydescribed､3,4）
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３．ResultsandDiscussion

Oneofthetypicaldelayedluminescencｅｓｐｅｃｔｒａａｔ４２ＫｉｓｓｈｏｗｎｉｎＦｉ９．１fbrthe

convenienceofdiscussion，Wehavenotobservedanyappreciabletrap-delayedlumi-

nescenceatthetemperaturerangeof4､2-77Ｋ.3,4）Therefbre，theresultsobtainedin

thistemperaturerangeareallderivedfi･omtheguest(benzo[/］quinoline)ｉｎnature．

３００４００５００６００
ｎｍ

Fig.１．DelayedHuorescence(ＤＦ)andphosphorescence（P）spectraofbenzo[/・】quinoline

inbiphenylhostat4､２Ｋ．

Concn.：1.0×10-2mol/ｍｏ1．（a)Phosphorescencebandat464nm,the0,0-ban｡；

（b),(C),ａｎｄ(d)：delayedfluorescencebandsat350,368,ａｎｄ３８９ｎｍ,respectively･

Detectionsensitivitywasraisedintheobservationofdelayedfluorescence．

Weexaminedthetemperaturedependenceinthedelayedluminescenceattemperatures

below4､２Kinrespectofseveralbandsa,ｂ,ｃ,ａｎｄｄｓｈｏｗｎｉｎＦｉｇ、1．Theresultsob‐

tainedwithahighguestconcentrationoflO-2mol/molareshowninFigs､２，３，ａｎｄ４，
andsummarizedasfbllows：

（１）Ｗｅｈａｖｅｏｂｓｅｒｖｅｄｎｏｔｒap-delayedluminescenceatthetemperaturesbelow
4.2Ｋ．

（２）Thedelayedfluorescenceobservedbelow4.2Kisbutthetailendofthecompara‐
tivelyintensedelayedHuorescencewhosemaximumoccursaroundlOK（seeFig.４ｉｎ
Ｒｅｆ３),ineverybandshowninFig,２．

（３）Thephosphorescenceintensityremainsconstantattemperaturesbeloｗ４．２Ｋ
(Fig.２)andhencethisisalsothetailendofthatshowninFi9.4ｉｎRef,３．
（４）Furthermore,atthetemperaturesbelow4,２Ｋ,thedecaybehaviorofthephos‐

phorescenceisexponentialandindependentoftemperature（Fig.３)，whilethe
phosphorescencemeanlifｂｔｉｍｅｓｗｅｒｅｆｂｕｎｄｔｏｂｅ２､０７ｓａｎｄａｒｅａｌｓｏｖｅｒｙｃｌｏｓｅｔｏｔｈｅ
ｖａｌｕｅofthetemperature-independentdecayobservedattemperaturesabove４．２Ｋ，
』.e･’２．０９ｓ．

（５）AsFig4shows,thephosphorescencedecayisexponentialevenat1.18Ｋ．
Ａｓｃａｎｂｅｓｅｅｎｆｒｏｍｔｈｅａｂｏｖｅｒｅｓｕｌｔｓ,ｗecouldnotobservethespinalignmenteven

at１．１８Kfbrthebenzo[./・]quinoline-biphenylmixedcrystalsystemwiththeconcentration
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ｏｆ1.2×10-2mol/ｍｏ1．Accordingly,itmaybesuggestedthatthebenzomquinoline‐

biphenylsystemisasystemwithdominantspin-latticerelaxation・Incidentally，fbr

phenanthreneinabiphenylorafluorenecrystal,Antheunis11）hasobservedaspin-lattice

relaxationthatisoftheorderoflOOOtimesfasterthanthedecayfromthelowesttriplet

statetothegroundstate・Inotherwords,thespinalignmentinphenanthreneａｔ１．２K

couldnotbeobservedinbiphenylorfluorenemixedcrystalsystem・Itisnotclearat

presentwhytherelaxationrateinthesekindsofthethree-ringaromaticsdopedinbiphenyl

hostcrystalsismuchfastｅｒｔｈａｎｔｈｅｄｅｃａｙｒａｔｅｔｏｔｈｅｇｒｏｕｎｄstate・

Asthetriplet-tripletannihilationeventsattemperatureswherethespinalignmenttakes

placeareveryinterestingsubjectsinrelationtotheinteractionbetweentripletsUblevels

oftheguests，afilrtherstudyonthemixedcrystalsystemscontainingtheguestswhere

thespinalignmenthasbeenobserved,ｅ､9.,naphthalene,ｉｓnecessary．

Ｔ，Ｋ

Fig.２

遍廻ﾀ四

Temperaturedependenceofthedelayedluminescenceofbenzomquinolinein
biphenylhostattemperaturesbelow４．２Ｋ．Concn.：1.2×10-2mol/ｍCl．

（a)：Phospho配scenceintensityobservedattheO,o-bandshowninFig、１；（b)，

（c),ａｎｄ(d)：delayedfluorescenceintensitiesobservedatthecorrespondingbandｓ
ｓｈｏｗｎｉｎＦｉｇ、１．MagnificationofthedelayedHuorescenceintensitytothephos-

phorescenceintensity：×５８．
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