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Структура ОТИ.  Корреляции в ССДП.



Yu.M.Shukrinov, F.Mahfouzi, M.Suzuki  Phys.Rev.B 78, 134521 (2008).

Fine structure in  BPR



BPR     STRUCTURE



Time dependence

 The  "time dependence" actually consists of  time and bias current 
variation. 

 We solve the system of dynamical equations for phase differences at 
fixed value of bias current I in some time interval (0, Tm) of 
dimensionless time = t p with the time step , where t is a real time. 
This interval is used for time averaging procedure. 

 Then we change the bias current by I, and repeat the same procedure 
for the current I+ I in new time interval (Tm, 2Tm). In our simulations 
we put Tm=250, =0.05, I=0.0001 and total recorded time was 
calculated as +Tm(I0 -I)/ I, where I0 is an initial value of the bias 
current for time dependence recording.

 div ( 0 E) = Ql=Q0 (Vl+1-Vl)

Q0 = 0 V0/rD
2



Yu.M.Shukrinov, F.Mahfouzi, M.Suzuki  Phys.Rev.B 78, 134521 (2008).

CVC and time dependence of the charge in  BPR



Time dependence of the charge in  BPR



Before the BP at I/Ic=0.573 the Josephson frequency  J=0.4542*2 P   =2.8538 p

In the B-S region =0.2246*2 p=1.4112 p corresponding to the LPW frequency
=0.6738*2 p=4.2336 corresponding to sum of the Josephson and LPW frequencies J+ LPW

The S-T part  shows the additional  peak 0.4395*2 p= 2.7615 p, which value approximately equal 
to 2 LPW.

Results of FFT analysis



Superconducting current



Charge on the S-layers, N=9
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CVC and charge-time dependence in CCJJ model



Comparison with the experimental results



CCJJ+DC model
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Currents in hysteretic region 
in CCJJ model
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Averaged currents in CCJJ+DC model
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 Temperature dependence

of the breakpoint current



IVC of the stack of 11 IJJ and beta dependence of the 

BPC



Temperature dependence 1

 In the simple parallel resistance model a 
single junction resistivity J(T) at subgap
voltage region is given by

 J
-1(T)= sg

-1+ C
-1(T)

 where sg is the temperature independent 
tunnel resistivity of the junction, and

 C(T)= a exp (b/T)+cT+d is the empirical 
Heine formula of the c-axis resistivity with 
a,b,c,d as fitting parameters. 



Temperature dependence 2

 In our simulations we chose  S=2.32*10-10m for the 
area, Tc=90K for the critical temperature, 
jc(0)=9*106 A/m2 for the density of critical current at 
T=0. 

 The fitting parameters were chosen as a=6*10-4 m, 
b=273K, c=24*10-6 m/K, d=1.23*10-2 m.





Temperature dependence of the   
breakpoint current



Temperature dependence of the 
breakpoint current



Return current













Vbp - from numerical simulations, Ibp=0.576 Ic0, 
- calculated by formula





Breakpoint current Ibp

Experimental 
results: Utsunomiya 

university



Breakpoint region

X:50mV/div

Y:100 A/div 2 A

Breakpoint region

I=~0.5 A

The observation of the breakpoint region suggests the excitation of the longitudinal 

plasma wave in the mesa.
J=2 p fp=1.97 THz

Experimental results:  Utsunomiya university



Experimental results: Utsunomiya university

Experimental IVC of BSCCO-2212 
(Sample #1) K.Okanoue, 

K.Hamasaki, APL, 87,222506, 
(2005)
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