
YAG Q

1. Q
2. Q

2.1 Q

Δn
Δn Δnt Δn

Δnt

Q [23, 24]
Q Q

δH

Q

16.1 Q t < 0 δH H

Δn
′
t =

δH
σ21l

(16.1)

t < 0 t = 0 Δn Δn <
Δn′

t Ni t = 0
δ R Δnt

Δnt =
δ

σ21l
(16.2)

ni nt N
t = tp Δn = Δnt N Nm t > tp Δn < Δnt

N N Ni Δn = Δnf

2.2 Q

β =
β0

1 + I/I ′s
β0 I I ′S

I ′s =
hν

2σ12τ2
(16.3)
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O t

Δn N
Δn′

t

Δnt

Δn

Δnf

Δni

Ni

N

tp

16.1: Q

σ12 τ2 16.3
16.2

10−2
0.6

10−1

0.7

100

0.8

101

0.9

102

1

I/I0

T

16.2:

Q YAG
BDN

D

Q

1060nm Cr4+:YAG
Cr4+:GSGG Cr4+:GSAG Cr4+:Mg2SiO4 LiF:F−

2 ( ) GaAs Cr4+ Nd3+

Q

I ′s

Q

1.
2. I ′s

I ′S IS I ′S Q Q
I ′S
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2.3 Q

n E

η = η0 + aE + bE2 + . . . (16.4)

a b η0 E = 0 η E ,Δη
16.4 aE

Pockels bE2 Kerr
Q

32
11 21

16.2 X ′ Y ′ Z ′ Z ′ Z
X ′OZ ′ Y ′OZ ′

2.4 Q

Q
16.3 YAG ( —
) KD*P , Z γ63 Q

Uπ/4 λ/4
π/2 45◦

90◦

– –

Reflector
R < 1

Reflector
R = 1

YAG

Glan-Foucault prism

KDP

V

16.3: Q

Q Q ns
Q Nd3+:YAG Q

10 ∼ 20nm
KDP KD*P LiNbO3 BSO

KD*P Q KD*P KDP 42m
γ41 γ63

x2

η2o
+

y2

η2o
+

z2

η2e
+ 2γ41Eyxz + 2γ63Ezxy = 1

γ41 γ63
γ63 > γ41 KDP Q

(Z- )

KDP γ63
Q 16.4 x,y,z z
E x′,y′,z′ z x
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M1

Operation
Material

Polarizer

Electro-optic
Crystal

d

V

M2

x

y

x′

Y ′

16.4: Q

x′ y′ x y
d :

δ =
2πνd

c
(η

′
y − η

′
x) =

2πνη30γ63
c

Ed =
2πνη30γ63

c
V (16.5)

η0 γ63 V
16.5 KDP γ63
V d δ = π/2 Vλ/4 16.2

Vλ/4 x
′

y
′

π/2 π/2
Q

Q
γ63

KDP

L

d

Li
gh
t

y

x

x′

y′

z, z′

16.5: γ63

E

Incident
Light

y′

z

x′

E

y′

x′

z

16.6:

γ63
45◦-Z 16.5 x y 45◦

110 d L Z
X ′ Y ′ Y ′

δ =
2πL

λ
(no − ne)− πd

λl
n3
oγ63V (16.6)

16.6
(L/d) (Ld) ( Vλ/4 )
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16.6 X ′ Z Z X ′

o e e o

γ63 Q
(LiNbO3) LN

(Z ) x y KDP
Z

Z X y
Q

X ( y )
X ′ Y ′ 45◦

Q Q

3.1 Q

Nd3+:YAG , Cr4+:YAG PIN

16.7 Nd3+:YAG
Q Cr4+:YAG Q

16.7: Q Nd3+:YAG

1. Nd3+:YAG Cr4+:YAG

2. Nd:YAG
3. Nd3+:YAG
4.
5.

1.064μm
6. Nd3+:YAG

7. Q
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8. Cr4+:YAG

9. Cr4+:YAG

10.

11. Cr4+:YAG

3.2 Q

Nd3+:YAG , KD*P Q Q PIN
.

16.8: Q Nd3+:YAG

1. Q
Q

2. λ/4
3. KD*P

4. KD*P

5. Q

1. Q Q Q
2. Q Q
3.

1064nm
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