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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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magneticfield. Untilnow,thcoreticalandcxperimcnt.llStudiesofphase

transitioninrandommagneticfieldshavebeenextensivelyperformed. Theissue

oftheloucrcriticaldimenヒiond oflsingsysteminrandomfieldshas
l

attractedmuchtheoreticalandcXPer.imentalinterest. WhilelmryandMa

originallysuggestedthatd=2byasimpledomain-val上argument,and
l

calculatj.ons.valid fordimensions d)4 suggest d =3, thcrc ha"s beens Li lla
l

controversy.

ドishmanandAharonyfirstpointedoutth,ltmndomfie.LdscanbcfT,CnCr.･ltCd

inuniaxiaLrandomantiferromagnctsbyapplyinE;anCXtCrnalfield. Usinga

randombondmodel,theyshovedthataHamiltonianofatwo-sublat･ticc

antifcrromagnctinauniformfieldisequiva.Lenttothatofaferromtlt:netin

random Eiclds. Rilndomfields (･ユrC gCnCratCd ind i rectly by therarldommolecular

fieldsandI.heirmgnctudcisliれ(つarlyproportjonaltoHIClocalm.･)E:nCtizar.ion.

Thcrcaftcr,nodif.icationofrandomficldsiscarriedoutbyusingarandomsite

model,andtheyarcalsogcncrateddirectlybytheappliedfield.

Ithasbeendemonstratedbyvariousexperimenヒalresultsthatinatwo-

dinlenSionalsystem,randommagneticfieldsdestroythelonFrrangC-Orderatlow

temper･atureandthephasetransition. Ontheouterhand,inthree-dimensionill

systems,aninterpretationforvariousexpcrimcntalresultsonneutron

sc.lttCrillg,SPCCil'ic-heatandmagnetizationmeasurcmentshasbeenstill

conr,rovcrsial;some.quggcstthatthephaser,ransitionistlfirstorder,some

assertthatd=2,andotherssuggestthatd≧:i.
1 1

ĉcordinf;1y,vch.lVePerformedcompr･ehcnsivestudiesofmtT,nCtic

susccpr.ibilityandspecific-heatofathree-dimensionaldiluteantiferromagnet
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Mn Zn ド inauniformfield.
0.82 0.18 2

UegetanewconceptfromthepresenヒexperimentthatヒVokindsof

magneticfie ldsaregenerated inadilu teant.iferromagnctinauniformfield.

Oneis,ofcourse,arandomfieldandtheotherisastagfT,eredfield. A

staggcrcdfielddestroysthephasetransitionandamrldomfic1.ddocsnot.

Adivcrgcntmagneticsusceptibilityatextl･cmely-vcakfjclda【ldaroundingOf

thepeakathigherfieldsdirectlysuggdststhat{7St.･〕gtT,Credmagneticfieldis

inducedby,lUniformfield. Ourobservationoftheficlddcpcndcnccofthe

specific-heat isas.fo l lows; in smaller fie ldsspecific-heat rcvcals a

symmc LricdivergenceWith peakheight larger thaninzerofic ldandupon fu r ther

increasingafieldapeakrounds.ThephenomenoninsmilLlfjcldisattributed

to the cffcctof arandomfie ld.llut the hah.･1Vio rs I,ha t I.hcpeaks ft･lH al1d

roulldvi.thincreasingfictds.lrC.ltヒributc(ItothtltOf,lSr.aE;FT,CrCdfic】d.

Fromtheseconsiderations,vccansaythatintherealmafT,neticsystems

twocompc.ltingficldsindiluteanLifcrromagnctsinauniformfieldhavemadean

intcrprctationfortheexpcrimcntalresultstobcdifficujLandthaLmndom

m.lgIICr.icfielddosenotdestroythephasetransitioninthree-dimentiorlallsing

systems.
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