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Stochastic Coupling Equation

Stochastic coupling equation:
thj(t) = —Yj(t)dt + MYj(t)dt + Ude(t)

where

M&(t) = ¢y m(i — j)§(t),

2 2
m(x):blexp[ (;l) } bzexp{ (;;) }, by > by, dr > di.
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Stochastic Coupling Equation
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Stochastic Reaction-coupling Equations

Stochastic reaction equation:

thj(t) = AYj(t)dt + de(t)

Stochastic coupling equation:

dyYj(t) = =Y;(t)dt + MY;(t)dt + dW;(t)
Stochastic reaction-coupling equation:

dyY;(t) = AY;(t)dt + MY;(t)dt + dW;(t)

Yl(t) = (:ZE:;), 9_, = arctan(vj/uj), Z_[ = (uj2 + \/12)1/2
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Stochastic Reaction-coupling Equations

Stochastic equations for phase and amplitude:
N
)

) ZEEMJ/ sin(85(2) — 61(1))

= 4

db(t
de + 220,

dGJ- :wjdt—i— Zj(t)

1 N
2= (5709 400 e | S MZeos(t(0) 10 -+ o)
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Stochastic Reaction-coupling Equations

4 4 4
3 3 3
2 2 2
1 1 1
8 8 8
so so so
T [ T
-1 -1 -1
2 2 2
3 3 3
-4 -4 -4
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Space Space Space
T=100 T=1000 T=10000
b,=1.3, d,=1.5, c=1.0
4
3
2
1
3
g0
o
-1
2
-3
-4
0 20 40 60 80 100 120
Space
=1

Priscilla E. Greenwood, Lawrence M. Ward (I Quasi-patterns of phase synchronization



Stochastic Reaction-coupling Equations

07 1
065 09
08
06
07
8 5]
Soss Sos
a g,
£ o0s 2os.
< <
04
045
03
04 02
1
0% 20 40 e s 10 120 *o 20
Space

b,=1.3, d,=1.5, c=1.0

06
059
058
0s7 5

goss

2055 0

Eosa
053
052
051

%% 20 40

Amplitude
o

60 80 100 120
Space

T=1

Priscilla E. Greenwood, Lawrence M. Ward (1

Spatial PSD
°
s
2

- ©
3

40 80 100 120

60
Space

Quasi-patterns of phase synchronization



Stochastic Reaction-coupling Equations

b1:4,d2:5,C:0.4
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Stochastic Reaction-coupling Equations

b1 = 1.3, db = 1.5, c=3.9
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Stochastic Reaction-coupling Equations
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Stochastic Reaction-coupling Equations
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Approximate Factorization of Stochastic Reaction-coupling

Process

deY(t) = AY(t)dt + dW(t)
Theorem of Baxendale and Greenwood (2011): If A/w is small

Y(t) ~ ¥(t) = %R_WJU(M),
~ [cos(s) —sin(s)
Rs = (sin (s) cos(s) )

U(t) is a pair of independent Ornstein-Uhlenbeck processes

where

dU(t) = —U(t)dt + dW/(t)
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Approximate Factorization of Stochastic Reaction-coupling

Process

The phase and amplitude processes of

g

Y(t) = TAR,MU(M)
0 = —wt + ¢(At)
where ¢ satisfies
0 st db(t)
do(t) = 1y
and o -
Z(t) = \T/\Z()\t)

where Z satisfies
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Approximate Factorization of Stochastic Reaction-coupling

Process

Stochastic reaction-coupling with balanced terms:

d:Y;(t) = AY;(t)dt + gMYj(t)dt + dW;(t).

New approximate factorization:

g

V() ~ (1) = -

R,th}‘(At),
where Uj satisfies

d:Us(t) = —U3(t)dt + MU (t)dt + dW;(t),

ie., UJ’-* is a field of coupled O.U. processes.
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Approximate Factorization of Stochastic Reaction-coupling

Process

The phase and amplitude processes of

i(t) = \%R_mij),

0i(t) = —wt + ¢j(At),

are

where ¢(t) satisfies

N
de;(t) = ZZE:;Mj/sm(@(t) i) | dt + CZ((:))
I=1
Zi(1) = 520)

and where Z(t) satisfies

- 1 u
dZ; = <2ZJ(t) — Zj(t)> dt + [;Mj/chos(qﬁj(t) — ¢/(t))} dt + dW(t).

Priscilla E. Greenwood, Lawrence M. Ward (I Quasi-patterns of phase synchronization




Approximate Factorization of Stochastic Reaction-coupling

Process

(]
10
: 2 /
© =
& 10000 £ ° .
< 10 v g 2.0 10000
150
100 5000
50 i
Space 00 Time
2
2
el 0
o
2
0 50 100
Space
25
a 2
[d
215
[}
w s 1
Q
® 0.5
0
80 a0 60 5Time

20 o 40 20
Offset (x) Spatial Frequency

Priscilla E. Greenwood, Lawrence M. Ward (I Quasi-patterns of phase synchronization



Thank you!
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