Mesoscopic  conductance  fluctuations in  grain boundary  YBCO Josephson Junctions:  coherent  quasiparticle  transport
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Biepitaxial YBCO  grain  boundary  Josephson   Junctions fabricated  at  Naples  University  show  an S/N/S   current/voltage 
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   characteristics, in  the  strong  diffusive  limit.   The  conduction  appears  to  be   dominated  by   narrow  constrictions   at   points  of  the  grain  boundary.  Such  microbridges have  been  imaged  at TEM  and  can  be  viewed  as  strongly disordered   normal  metal nanoscopic  links(of  about  100 nm  size),  embedded  into  an otherwise  insulating  area. We  report  on measurements  of  one of such samples.  Two  features  characterize  this  sample: a) a  neat  Fraunhofer  interference pattern  of  
[image: image2.wmf]c

I

versus  magnetic  field 
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,  which is typical  of  an  extended    junction, b)  rather  reproducible  conductance  fluctuations  at relatively high  voltages and  low  temperature[1]. 
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Figure:  Autocorrelation  of  the  conductance  vs voltage  shift  at various  temperatures  averaged  over  applied  magnetic  field  in  the  range of         (-200,200 ) gauss.  Here
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 is   the  Thouless  energy. The  theoretical  fit is  shown  in the inset. 
We  believe  that  conductance involves  just  one  single  microbridge in  this  case.  The    amplitude of  the  fluctuations increases  sizeably   at  temperatures  below  500mK   and  is  a fraction  of  the  conductance  quantum  
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To  our  knowledge,  this  is  the  first  time  that  mesoscopic  conductance  fluctuations  have  been  measured  in  HTS  devices. As  compared  with  Al /Al-oxide  mesoscopic constrictions,  which  were  studied  in  the late  ‘90ties[2], we  have  here  occasion  to  monitor HTS quasiparticles driven out  of  equilibrium  by  the  bias
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.Their  study  can  provide  important  clues  to  understanding  coherent  transport   of quasiparticles  in  HTS  and  the  dissipation  mechanisms. By  plotting  the  autocorrelation of  the  conductance  fluctuations (  see  fig.), an  energy  scale  arises  naturally, that  we   identify  with  the  Thouless energy (
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). This is  proportional  to  the inverse  time  that an  electron  spends  in  moving  coherently  across  the  mesoscopic  sample. It  is  quite  surprising  that  quasiparticles  seem  to  travel  coherently  across the  junction  even  if  
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.  In  the inset we  report  the  fit  obtained  by calculating  the  contribution to  the  autocorrelation  due to  diffusons[3]  in  the  limit 
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 is  the  phase coherence  time).  
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