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I Why Josephson Junctions
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I What is Josepson Junctions
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We will study a system of N serial conected Josephson junctions.




I CCJJ+DC model

The system of nonlinear equations:
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Was solved numerically by using of 4-th
order Runge-Kutta method



I | - V characteristics

. Appearance of the second hysteresis zone
N — with increasing of dissipation parameter from
e || 0.2 to 0.8 for an array of 10 JJ with constant
o | | coupling parameter.
i || The reduction of McCumber zone was
i / observed.
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Charge oscilations
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Variation of charge oscilations
amplitude with increasing of current.
Charge oscilations are present in the
second hysteresis zone.

Variation of charge oscilations with
decreasing of current.

Charge oscilations are present Iin the
second hysterezis and McCumber zones.
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I Study of Plasma Wave (Up)

08

1
2
AeTr 8
4
5
0.4 |

02T

-0.

L L s

N=10, up, a=1, B=0.8, I=1.01
A L .

.8
23945

L
23950

23955

23960 23965 23970
time

23975

23980

23985

23990

Amplitude

0.04 -

N=10, up, I=1.01

o=1, =08

25

0.8

06 |

04

02

N=10, up, a=1, $=0.8, I=1.01

-0.6

-0.4

0.2

0.4

06

- : - . : - : - . : : .
o6 11— A 08 | g
2
3
o 06
0af ° i
02|
o of o
02|
04 |
el vV \ \V 06 N=10, up, a=1, B=0.8, I=1.59 1
: N=10, up, a=1, B=0.8, I=1.1
L . . . . L . L
e . . . L
50048 50950 59952 59954 59955( 50958 59960 50962 50964 59966 Ky S5i0 S0l oot 55000 ee5id
L time
0.045 - - - : - 0.07 : - - - - . .
004 - N=10, up, I=1.1 ] N=10, up, 1=1.59
0.06 |- 1
0.035 |- 1
005 |- 1
003 | | E
& 0025 | B & M il
2 2
| |
£ o0} [ 1 2 aml |
0015 |- 1
J 002 |- 1
0ot |- ‘ 1
h 0.01 - B
0.005 |- I ‘ =1, B=0.8 g I a=1,p=08
J\ )\ \ )
i e AT G I . A , i Sl ‘ ‘ ‘ : :
0 05 1 15 2 25 3 ) 05 1 15 2 25 3 35 4
oyop oj/op
06 - - r : - - . T T T
05 |- 4
il 04| 4
03} 4
i 02| 4
01 | 4
(o - (o
o 1
041 | 4
02| 4
i 03| 4
N=10, up, =1, B=0.8, I=1.1 oul N=10, up, a=1, B=0.8, I=1.59 J
56 ; . . . . o . , . L . . . . L .
06 -0.4 0.2 0 02 0.4 06 1051 AT T B g ) O | 1gigh 1oL oAl lois = e
Qi Qi




IStudy of Plasma Wave(Down)
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The osculations became more harmonically at the end of
the second hysteresis zone.

The dissipation effect is compensated by nonlinearity.
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I Future experiments

* Synthesis of high-T superconductors .

* Synthesis of topological insulators
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Cooling system

* Confirmation of theoretical predictions




I Conclusions

* Arrays of Josephson Junctions represent
Interest for science and industry

* Was studied JJ arrays with hight dissipation
and strong coupling

* Collective states in stacks of Josephson
Junctions was discovered

* The collective state occurs apparition of the
second hysteresis zone

* The collective oscillations are possible
recourse the nonlinearity is equilibrated by
the dissipation.
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