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Modulation instability? 

Optical solitons? 
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ẑ

1E


yx EyExEyExE ,1,1111
ˆˆ

2

1
ˆ

2

1
ˆ 



xˆ

ŷ

zˆ

1E


4


 

)(
22

1

4

3

)(
4

3

)3()3()3()3(

)3()3()3()3(

1

2

10

,1

2

,1,1

2

,1,1

2

,1,1

2

,10,

xyyxxyxyxxyyxxxx

xyxyyxxyxyxyxyxxyyxxxxxxxNL

EE

EEEEEEEEP










NLP


)(
22

1

4

3

)(
4

3

)3()3()3()3(

)3()3()3()3(

1

2

10

,1

2

,1,1

2

,1,1

2

,1,1

2

,10,

xyyxxyxyxxyyxxxx

yxyxxyyxyxyxyxyyxxyyyyyyyNL

EE

EEEEEEEEP










)(
2

1

4

3
2

ˆˆ

)3()3()3()3(

1

2

10,

,,

xyyxxyxyxxyyxxxxxNLNL

yNLxNLNL

EEPP

PyPxP

 











xyyxxyxyxxyyxxxx  

 



1 2 3 4



 


cctizkiPx
j

jjjNL .)](exp[ˆ
2

1 4

1

)3(

0  EEEP

],)exp(2)exp(2

)(2[
4

3

*

321321

4

2

3

2

2

2

14

2

4

)3(

0
4





 



iEEEiEEE

EEEEEEP xxxx

4

..)](exp[ˆ
2

1
),(

4

1

cctzkiExtr
j

jjj  


E

tzkkkk

tzkkkk

)()(

)()(

43214321

43214321


















02143  

21143 02  

0/)( 22114433

2143





cnnnn

kkkkk





21114433

143

0/)2(

2

 



cnnn

kkkk

),3,2,1(

,)(
2

1
)()()(

0

2

02010





















m
d

d
where

c
n

m

m

m














kzi

j

j

kzi

j

j

kzi

j

j

kzi

j

j

eAAAfAAAf
c

ni

dz

dA

eAAAfAAAf
c

ni

dz

dA

eAAAfAAAf
c

ni

dz

dA

eAAAfAAAf
c

ni

dz

dA













































*

32143124

4

22

444

424

*

42134123

3

22

333

323

43

*

121342

2

22

222

222

43

*

212341

1

22

111

121

2)2[(

2)2[(

2)2[(

2)2[(









),(),()( zAyxFE jjj r

2/12222

**

22

22

][ 









lkji

lkji

ijkl

kj

kj

jk

FFFF

FFFF
f

FF

FF
f

02 0  Pk 

Effective phase-matching condition: 
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Pump fields 

Signal & idler 

 NDPA 
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Secondary cores: 

430 nm in diameter 
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