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S Experimental features of the stacked array

[0 Nb electrodes, Al,O3 barriers, Si0O in-
sulation

[0 The middle electrode is < Ar, (=~ 100nm)
O L = 600um, w = 20pum, d = 20 um,
< Ay ~ (60 pum)

O > w < A

e Magnetic field perpendicular to the long dimension
1. Two families of Fiske Steps

2. Whichever the polarity of the bias of each array, they can be locked to the same
voltage (absolute value) on FS's belonging to the ¢~ family

3. Locking range is quite large

4. Voltage locking is also observed on FS’s belonging to the ¢t family

e Magnetic field parallel to the long dimension

1. Nonevenly spaced current steps in one array (using the bias in the other to
generate the field)

e Zero external magnetic field

1. Zero Field Steps in one array (the other is at V=0 or in the McCumber state)

2. Phase-locking of both the arrays on ZFS's (¢7)

3. The asymptotic voltage of ZFS's in the single array sometimes is > ¢~




L Experimental features of the stacked array ;2

From top to the bottom:

ZFS's recorded from the top array of a two-
stack while the bottom array is biased with
a negative constant current

voltage of the bottom array while the bias
current of the top array is swept on the ZFS's

voltage of the bottom array as a function of
the voltage of the top array.
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For the internal junctions:

. 1 5
Pntt — Pnege — SINYp — XPnt — Ewnww + = (Son—l—l — 290n + Son—l) - = ("ybn—{—l - 2wn + 'an—l)

B &
1
wntt — "ybnww — sin "ybn - awnt — EPnzx + E (wn—l—l — 2"7bn + wn—l) - % (Son—l—l - 290n + Son—l)

For the first (1) and the last (p) junctions:

P(1,p)tt = P(1,p)ze — SIMP(1,p) — AP(1,p)t — EV(1,p)za
2 2e 2 N
+E (90(2,;;—1) - 90(1,p)) - g (¢(2,p—1) - ¢(1,p)) + ﬁ (1 —€ ) n +(®@—1)(va FvB)
Y(1,p)tt = P(1,p)ee — SINY(1,p) — AP(1,p)t — EP(1,p)az
2 2e 2 N
+E (¢(2,p—1) - ¢(1,p)) - F ((10(2,p—1) - 90(1,p)) + ﬁ (1 —€ ) n +®@—1)(vB Fva)

Boundary conditions:
One(0) = @ne(l) = (1 + E)nE

Pz (0) = Yrz(l) = (14 &)n”

=~ (@

(b)
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“ Nonlinear wave analysis

To investigate the stability of the solitonic states we shall go through the
following steps:

Consider the unperturbed system in the limit of infinite-length junctions

Take the basic solitonic solution ¢ = 4 tan™" {exp [fy (\/1308) \;"’1__“;6} }

Build up the ansatz for F-F and for F-A pairs (misaligned ) in the V plane
Build up F-F or F-A strings, misaligned

Write the Hamiltonian density of the system ...

. and the interaction energy between pairs (nearest-neighbours)
Calculate numerically the energy ...

. or get analytical approximation for small misalignment

N I Oy O

To calculate the I-V characteristic:

[1 Assume a stable state
[1 Apply power balance

The stable fluxon states:

strings (rows) of fluxons in the H planes... [
...bound to strings of antifluxons (fluxons ) in
the V planes... [ ...oscillating with velocity v

(u' ).




¥ Nonlinear wave analysis /2

F A interaction in the V-plane

(A¢)

EE (5) = —SAGEM

oc==1

F A (F) interaction in the H-plane

4
Er(&,n) ~ —08Ae + §A30'€£2

8 7
+EA(1 —oe)n? — £0€A5§4

4 o€ 2 A3
_4_3_2 2 = 1— 4
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