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We have observed long lived flourescence doublet m semiconductig 
YDa,Cu3 0 6 +6 with a lifetime of approximately 4 ms at room temperature increa:;ing to
G ms a.t 10 K. At low temperatures we have also observed a time d,•pendcnt energy sliifr 
wit.Ii a lifetime very similar to the flourescence lifetime. 

Samples we used in our experiments were high quality well cliar.actcrized si11gl,· 
q·ysLds and 111<1ny ceramic sampks of different origi11. \Ve have found the f1011resc,·11n· 
011h· in samples with oxygen concentration between approx G.l and G.3. The s;1111pl"s 
wn,: phot.ocxcitcd by short laser pulses. \Ve uscll different. l.tscrs to p<'rfun11 
pll()t.ocxcit.,i:tion: 1) Q-switch<"d frequency doubled Nd:YAG (532 nm). 2) mecha11i.-«lh· 
cl1opp,.·d a.rgon (514.5 nm) and 3) mccha.nirnlly chopped He?\e (GJ:J nm). Tlu• cxcit;iti"u 
p1dse length varied between 200 us for Q-switchcd Nd:\' AG awl up to l ms for d1<>1't>•·d 
l.isc-rs. Opt'n/dose duty c:ycl,, was more than 1:1000 when usiug Q-switclwd :\d:Y.-\C
!;ion ;,11,l ;it ka�t l:lG fur chopped litsers. The !1ourescence light w,1s dispers,:d u11 ;,
tripk 111011ochro11wtor an1plified with a microchanncl plate intensifier and reconk,l wit 11
,1 diodC' array detector. Time resolved measurements wer<' done by gating tlw
111icrudwn,;1 plate intensifier.

To make sure that extremely weak fluorescence was not an experinwnt «I 
mtifoct. we made several preca,1tions:· 1) Samples were k<.·pt. in a dry nitro�c·11 
atnl<lspherc'. 2) \Ve examined the precursor substances as well as decomposiri .. 11 
products ('i:'�03 , BaC0:1 and CuO), samples which were reduced in Ar atmospll<'r<' 
beyond YBa�Cu/\, rnultiphase ceramic samples and those ·which ,vere kept in 01w11 ;,ir 
for long periods. \Ve could not find any del11ycd emission near obsen·cd fluorescence. 3) 
To exclude the posible effects of lubricant and abrasive used for polishing we polislwd 
the ceramic samples dry i.e. on a pad without lubricant and abrnsive. The single ny;•;il 
samples were not polished. \Ve did not find any conection between polishiu� .iml 
observed fluorescence. 4) The samples were mounted with aml without ghw. Tli;ir 
produced no effect on the signal too. Although the above mentioned precaution:: du 11<>1 
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exclude the posible effects clue to molecules adsorbed 011 the surface the very cousist.eut. 

signal intensity indicates this not to be the origin of the fluorescence. 

At low temperatures we have observed the time dqwn<lent frequency shift 

(figl.) which has been to big to be contributed to thermal effects. In addition its tilll<' 

dependence has been equal within the precision of the measurement to the lifetime of 

the fluorescence. This suggests that collective effects may be invoh·ed. 
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Figurt' 1. Energy shift of the exciton fluorescence as a fnll<:tion of tinw ar lilh 

No frequency shift. can be obscn·ed on thl' s;1m<· t.inll'Scal,· at rnom t<·1rq><T,it11r,· 

(insert). 


