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By Crépin Heuteu, Lucien Mandeng Mandeng and Clément Tchawoua

NUMERICAL CODES FOR THE SIMULATIONS OF THE MANUSCRIPT

1. First model of Fig. 1 : Fixed chirp and alternation of GVD only (results of Fig. 4)

clc;

clear all;

T0=50;

s2=-1;

A=1;

L=4.1;

b=0;

C=-0.5;

N=2000;

dt=T0/ (N) ;

t=(-N/2: (N/2)-1) *dt;
w=(2*pi/ (T0))* (-N/2:N/2-1);
a=0.05;

u=A*exp (a*t).*airy(t) .*exp(-0.51.*C.*t."2);
ul=u;

dz=dt ;

tabz=[1];

tabu=1[1]1;

JJ=1;

z0=0;

for n=1:21

for z=z0:dz:z0+L-dz
um (1, JJ)=max (abs (u) ."2);

tabu=[tabu;abs (u) .”21;

u=exp (b*dz*i*abs (u) .*abs (u)) .*u;

c=fftshift (fft(u));

c=exp (dz*s2*i* (w."2)/2) .*c;

u=ifft (fftshift(c));

tabz=[tabz;z]; recording the current propagation distance
fprintf ('$05.1f %% complete\n', z0*100/(L*N));

JJ=JJ+1;
end
z0=z+dz;
if n==5
uf=u;
end
s2=-382;
end
figure (1);
pcolor (t,tabz, tabu) ;shading interp;
xlabel ("\tau');
ylabel ("\xi'");
figure(2);
plot (tabz,um);
xlabel ("\xi');
ylabel ('max\midU\mid"2") ;

2. Second model of Fig. 2 : Fixed GVD and alternation of chirp only (results of Fig.

clc;

clear all;
T0=50;
s2=1;

A=1;
L=4.1;

1 SSFM : Split-Step Fourier Method
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b=0;
C=-0.5;
N=2000;
dt=T0/ (N) ;
t=(-N/2:(N/2)-1) *dt;
w=(2*pi/ (T0))* (-N/2:N/2-1);
a=0.05;
u=A*exp (a*t) .*airy(t) .*exp(-0.51i.*C.*t."2);
ul=u;
dz=dt;
tabz=[];
tabu=[];
JJ=1;
z0=0;
for n=1:21
for z=z0:dz:z0+L-dz
um (1, JJ)=max (abs (u) ."2);
tabu=[tabu;abs (u) ."21;
u=exp (b*dz*i*abs (u) .*abs (u)) .*u;
c=fftshift (fft(u));
c=exp (dz*s2*i* (w."2)/2) .*c;
u=ifft(fftshift(c));
tabz=[tabz;z];
fprintf ('$05.1f %% complete\n', z0*100/ (L*N));
JJ=JJ+1;
end
z0=z+dz;
if n==
uf=u;
end
C=-C;
u=u.*exp (-0.51i.*C.*t."2);
end
figure (1)
pcolor (t,tabz, tabu);shading interp;
xlabel ("\tau');
ylabel ("\x1i'");
figure(2);
plot (tabz,um) ;
xlabel ("\xi'");
ylabel ('max\midU\mid"2") ;

3. Third model of Fig. 3 : Alternation of both the GVD and the chirp (results of Fig. 6)

clc;

clear all;

T0=50;

s2=-1;

A=1;

L=4.1;

b=0;

C=-0.5;

N=2000;

dt=T0/ (N) ;

t=(-N/2: (N/2)-1) *dt;
w=(2*pi/ (T0))* (-N/2:N/2-1);
a=0.05;

u=A*exp (a*t) .*airy(t) .*exp(-0.51.*C.*t."2);
ul=u;

dz=dt ;

tabz=[1]1;

tabu=1[1]1;

JJ=1;

z0=0;
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for n=1:21

for z=z0:dz:z0+L-dz
um (1, JJ)=max (abs (u) ."2);
tabu=[tabu;abs (u) ."2];
u=exp (b*dz*i*abs (u) .*abs (u))
c=fftshift (fft(u));
c=exp (dz*s2*i* (w."2)/2) .*c;
u=ifft (fftshift(c));
tabz=[tabz;z];
fprintf ('$05.1f %%
JJ=JJ+1;

end

z0=z+dz;

if n==5
uf=u;

end

s2=-82;

C=-C;

u=u.*exp (-0.5i.*C.*t."2);

complete\n',

end
figure (1)
pcolor (t, tabz, tabu)
xlabel ('\tau');
ylabel ("\xi'");
figure(2);
plot (tabz,um) ;
xlabel ("\xi'") ;
ylabel ('max\midU\mid"2") ;

;shading interp;

. *u;

z0*100/ (L*N) ) ;

4. Effect of the initial chirp (results of Fig. 7)

5. Effect of the temporal gap zz on the regeneration of SFEAP in the linear system

(results of Figs. 8 and 9)

clc;

clear all;

T0=50;

tb=1 ;

s2=-1;

A=1;

L=4.1;

b=0;

C=-0.5;

N=2000;

dt=T0/ (N) ;

t=(-N/2: (N/2)-1) *dt;
w=(2*pi/ (T0))* (-N/2:N/2-1);
a=0.05;

u=A.* (exp(a.* (tb+t)) .*airy(tb+t) +exp (a

ul=u;

dz=dt;
tabz=[1]1;
tabu=1[1]1;
M=L/10;JJ=1;
z0=0;

for n=1:21

for z=z0:dz:z0+L-dz
um (1, JJ)=max (abs (u) ."2);
tabu=[tabu;abs (u) .”2];
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u=exp (b*dz*i*abs (u) .*abs (u)) .*u;
c=fftshift (fft(u)):;

c=exp (dz*s2*i* (w."2)/2) .*c;
u=ifft (fftshift(c));
tabz=[tabz;z];

JJ=JJ+1;

fprintf ('$05.1f %% complete\n', z0*100/ (L*N));

end
z0=z+dz;
if n==
uf=u;
end
s2=-382;
end
figure (1)
pcolor (t,tabz, tabu) ;shading interp;
xlabel ('\tau');
ylabel ("\xi'");
figure(2);
plot (tabz,um) ;
xlabel ("\x1")
ylabel ('max\midU\mid"2") ;

6. Effect of the nonlinearity on the regeneration of a chirped FEAP (results of Fig. 10)

clc;

clear all;

T0=50;

s2=-1;

A=1;

L=4.1;

C=-1;

b=1;

N=2000;

dt=T0/ (N) ;

t=(-N/2: (N/2)-1) *dt;
w=(2*pi/ (T0))* (-N/2:N/2-1);
a=0.05;
u=A.*exp(a.*t).*airy(t) .*exp(-0.51*C.*t."2);
ul=u;

dz=dt;

tabz=[];

tabu=[];

JJ=1;

z0=0;

for n=1:21

for z=z0:dz:z0+L-dz
um (1, JJ)=max (abs (u) ."2);
tabu=[tabu;abs (u) ."2];
u=exp (b*dz*i*abs (u) . *abs (u)) . *u;
c=fftshift (fft(u));
c=exp (dz*s2*i* (w."2)/2) .*c;
u=ifft(fftshift(c));
tabz=[tabz;z];
JJ=JJ+1;

fprintf ('$05.1f %% complete\n', z0*100/(L*N));

end
z0=z+dz;
if n==
uf=u;
end
s2=-82;
end
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figure (1)
pcolor (t,tabz, tabu) ;shading interp;
xlabel ("\tau');

ylabel ("\xi'");

figure(2);

plot (tabz,um) ;

xlabel ("\xi") ;

ylabel ('max\midU\mid"2") ;

7. Effect of the nonlinearity on the regeneration of strongly chirped SFEAP (results of
Fig. 11)

clc;

clear all;

T0=50;

tb=1;

s2=-1;

A=1;

L=4.1;

C=-0.5;

b=1;

N=2000;

dt=T0/ (N) ;

t=(-N/2: (N/2)-1) *dt;
w=(2*pi/ (T0))* (-N/2:N/2-1);
a=0.05;

u=A.* (exp(a.* (tb+t)) .*airy(tb+t)+exp(a.* (tb-t)) .*airy(tb-t)) .*exp(-0.51i*C.*t."2);

ul=u;
dz=dt;
tabz=[1];
tabu=1[1];
JJ=1;
z0=0;

for n=1:21

for z=z0:dz:z0+L-dz
um (1, JJ)=max (abs (u) ."2);
tabu=[tabu;abs (u) .”21;
u=exp (b*dz*i*abs (u) .*abs (u)) .*u;
c=fftshift (fft(u));
c=exp (dz*s2*i* (w."2)/2) .*c;
u=ifft(fftshift(c));
tabz=[tabz;z];
JJ=JJ+1;
fprintf ('$05.1f %% complete\n', z0*100/ (L*N)) ;
end
z0=z+dz;
if n==5
uf=u;
end
s2=-382;
end
figure (1)
pcolor (t,tabz, tabu) ;shading interp;
xlabel ("\tau');
ylabel ("\xi'");
figure(2);
plot (tabz,um) ;
xlabel ("\xi'") ;
ylabel ('max\midU\mid"2") ;
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