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Time Resolved Fluorescence Study of Photoinduced Defect States
in YBarCu.Ou*6
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We have observed long lived flourescence doublet in serniconductig

YDr2Cu3O.*, rvith a lifetime of approximately 4 ms at roorn teurperature increasing to

6 tns at 10 Ii. At lorv teml>eratures tve have also observed a tiure ck:pendc,nt energl' slrilr
rvilh a lifetinrc verl, sinrilar to the flourescencc lifetinre.

Sa.rnples tu..' ,,r,.'d in our experitlrents wcre high quality s't:ll ch:uactcrized sirr;;l,.

clvslirls nrtl ttta.trv ccrlttric satttlrlcs of cliffer'<:nt origin. \Ve iravr: lbuutl the florrresc,'rr,..

ottlv itt slttrplcs rvitlt oxvgcu couccntlation betrveeu il.pprox 6.1 aud 0.3. The sarupk's

rvcrr: lrlurt,t>r-'xcit,ctl l:1' sirolt laser 1>rrlscs. Wt: used clil'lbrr:nt l:us<-.rs to pr..r.lirlrrr

lrlrotocxcitatiou: l) Q-srvitclx'tl frc<greucy cloubled Nd:YAG (532 rrur). 2) urr:charri,-i,llr.

clropl>t:d a.r'gorr (514.5 nru) antl 3) nrccharricalll'choppr:d HcNc (633 ruu). Tlx: cxcirlri,,rr
ptrlsc lc'ngth I'a.riccl l:cts'ecu 200 ns for Q-srvitched Ncl:YAG au<l up to I rus l'or r'h.r1r1x'l

lirst:r's. Operr/clos<: dtttv cycle rvas nrore tha.u 1:1000 wherr usirrg ()-su,itclrul I.l:\''\(i
l;rscr irtttl irt L.'ast l:1G lbc chopPr:cl lasers. Thc {lourcsccucc ligLt rvas rlislx..r'sr:tl ,rrr:,
t.rilrl: tttottrx'llroluator aurlrliiietl rvith a nricrocha,nncl plate irrtt:rrsifir:r aud rc'cortL:,I u'irh

a <liotl<: arrlv cletector. Tinre resolved rneasnrements lvele done by gatirr;r th,'
;

rrriclc,chal<-'i plate irrtcrrsilier.

To maiie surc that extrenrell,' rveali fluolesceucc \rils uot arr experirn<,rrr;rl

arti{act l'e ttratk: several precautions:' 1) Sanrplcs were kr:pt irr a drl' uitrrr..l ,u

a.t,tnosl-rlu:r'c'. ?) \Ve exaruiued the lrlecursor sul>starrces as rvtil as dtrotulxlsiri,,rr
ptoclttcts (YrO", BaCOr ancl CuO), saruplt:s rvirich were. reclucecl iu Ar aturosph,..r,'

lrclotttl YBa.rCu3O.;, nrultiph:rse ceraruic sarnples and those.,rrhich l'ere kept iu op<:u air'

lbl lorrg pcriocis. We could not lind any delayccl emission near obsen'ed fluorescsrc,.'. 3)

To exclucle the posible etfects of lubricant a.ncl abrasive trsed lbl polislilng u'e polislrr:tl

tlte cet'atuic saurples clrf i.e. on a pad rvithout lubricant and abrasive. The singlc' r'r1'sral

sarnples rvere not polishecl. We dicl not fincl any conection betrreen polishiug ;rrrrl

obst:t'vccl fluorescence. a) The sanples l'ere mouuted rvith arr<l u'ithotrt glu,'. Tlr;rr

ploclucccl no efl'ect on thc sigual too. Although the above ureutiorrcd prccarrtions tkr uor
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cxchlclc the posible effCcts cluc to molecules aclsorl.red ou thc surlir.ce thc vcry cousisr.crrr

signal iute'sity i'dicates this not to be the origin of the fluorr:sccuce.

Al lorv teurl>eratures rve have observed the tirne depen<lrnt fre<1trenc1. sfiifr
(figl.) rvhich has been to big to be coutributed to tlrermal effects. In aclclition its tinl:
dependence has beeu equal rvithin the precision of the measurerueut to the lifetinrc ol
the fluorescence. This suggests that collectivc effects rnay be invol'ed.
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