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TwoTwo--Wave Coupling in a Fixed Grating (I)Wave Coupling in a Fixed Grating (I)

( ) ( ) ( ) c.c
2
1

2
1

21
21 +⎥⎦

⎤
⎢⎣
⎡ += ⋅−⋅− tiii eerer ωrkrk AArE

( ) ( )φ+⋅+= rKr cos10 nnn

c.c2
2
1c.c2

2
1

21
2

2
2

2
21

2
1

1
1 +⎟

⎠
⎞

⎜
⎝
⎛ −−++⎟

⎠
⎞

⎜
⎝
⎛ −− ⋅−⋅− rkrk ii eAk

dz
dAikeAk

dz
dAik

( )[ ] 0
22

.c.c 21 21
10

2
0

2 =⎥⎦
⎤

⎢⎣
⎡ ++++ ⋅−⋅−⋅−− rkrk iiii

o eAeAeennn rKφμεω

Kkk =− 12 Bragg condition



Seoul Nat’l Univ. NRL HoloTech

TwoTwo--Wave Coupling in a Fixed Grating (II)Wave Coupling in a Fixed Grating (II)
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TwoTwo--Wave Coupling in a Fixed Grating (III)Wave Coupling in a Fixed Grating (III)
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Photorefractive EffectPhotorefractive Effect
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TwoTwo--Beam Coupling (I)Beam Coupling (I)

( ) ( )( ) ++
+

−−⎟
⎠
⎞

⎜
⎝
⎛=

∂
∂

DeDDD
DD NnNNxI

hvt
txN γα,

x
nTkEen

x
neDEenJ e

Bxe
e

xex ∂
∂

+=
∂
∂

+= μμμ

( )eD
x nN

t
e

x
J

−
∂
∂

−=
∂
∂ +

( )
ε

ερ AeDx NnNe
x

E −−
==

∂
∂ +

/



Seoul Nat’l Univ. NRL HoloTech

TwoTwo--Beam Coupling (II)Beam Coupling (II)
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TwoTwo--Beam Coupling (III)Beam Coupling (III)
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TwoTwo--Beam Coupling (IV)Beam Coupling (IV)
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TwoTwo--Beam Coupling (V)Beam Coupling (V)
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TwoTwo--Beam Coupling (VI)Beam Coupling (VI)

A theoretical plot of the amplitude        of the spatially periodic internal electric field in 
photorefractive crystals with  Ω = 0, t →∞ as a function of the externally applied field E0. The 
characteristic fields are: ED = 103V/cm and (a) EN = 5 × 102V/ cm , (b) EN = 2 × 103V/cm .
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TwoTwo--Beam Coupling (VII)Beam Coupling (VII)

Photorefractive response time of the BaTiO3 crystal 
versus intensity for λ=0.605μm, λ g=1.4 μm .

Two-beam coupling coefficient versus grating 
wavelength for E0 =0. The coupling coefficient 
Γ is proportional to the internal field        .scE1
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Grating FormationGrating Formation
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Refractive TwoRefractive Two--Beam CouplingBeam Coupling
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TwoTwo--Beam Coupling Beam Coupling -- Symmetric GeometrySymmetric Geometry
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Photorefractive SelfPhotorefractive Self--Pumped Phase ConjugationPumped Phase Conjugation
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Application Application -- Rotating SensingRotating Sensing
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Application Application -- Logic Operations (I)Logic Operations (I)
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