
YAG

1. Nd3+:YAG ,
2. Nd3+:YAG

2.1 Nd3+:YAG

Nd3+

Y3Al5O12 Nd:YAG [14, 15] 14.1 Nd:YAG
Nd3+ 4I9/2
4F5/2

2H9/2
4F7/2

4S3/2 810nm 750nm 30nm
4F3/2

4F3/2 0.23ms 4F3/2

Nd3+ 4F3/2
4I11/2

1064nm 4F3/2
4I9/2 950nm 4F3/2

4I11/2
1319nm 4F3/2

4I11/2
4I11/2

Nd:YAG 1064nm
4F3/2

4I13/2 1064nm
1319nm 4F3/2

4I9/2

0

2

4

6

8

10

12

14

16

E
n
er
gy

/(
×1

02
cm

−1
)

4I9/2

750nm

810nm

4F5/2,
2H9/2

4F7/2,
2 S2/2

950nm

1064nm

4I13/2

4I11/2

4F3/2

14.1: Nd3+:YAG Nd3+

Nd:YAG
Nd:YAG

Nd:YAG
1000W 5000 Q

Nd3+

Nd3+ Nd:YAG

70



0.6ms 250cm−1 Nd3+:YAG
1/30 1060nm 1370nm

1ps
Nd3+:YAG

Nd3+ Nd3+ 140
Nd3+ :YAlO3 Nd:YAP Nd3+ :LiYF4 Nd:YLF

Nd3+ :YVO4 Nd:P5O4 NdPP Nd:YAP
1320nm 1079nm 1320nm

Nd:YLF
Nd:YVO4

NdPP

2.2

1025 − −1026m−3

3 10−4 − −10−3s
Q

14.2

Mirror R = 1 Mirror R < 1Operation material

Laser beam
Output

+ –VXenon lamp

Optical collector

14.2:

Pp εp

P =
ν0
νp

η0η1ηpt

(
Pp

Ppt

− 1

)
(14.1)

Ppt εpt ν0 νp η0
η0 = T/2δ η1 F3 F2 ηp

ηp = ηLηcηα ηL
ηc ηα

ηα = 1− exp[−α(νp)d] (14.2)
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α(νp) d ηt

ηt =
P

Pp

=
ν0
νp

η0η1ηp(1− Ppt

Pp

)ηt =
ε

εp
=

ν0
νp

η0η1ηp(1− εpt
εp

) (14.3)

ηs =
P

Pp − Ppt

=
ν0
νp

η0η1ηp (14.4)

ηs =
ε

εp − εpt
=

ν0
νp

η0η1ηp (14.5)

1%− 3% Nd:YAG
1%− 3%

Nd:YAG 30nm 810nm 810nm
2nm 809nm

7−−20%
1w

14.3(a)
x y

x y

M2 M1 M2

14.3(b)

Semiconductor Laser

Laser Material

M2

M1

(a)

Reflector
Output mirror

Reflector

Semiconductor Laser Array
Laser material(b)

14.3: (a) ; (b)

J

J =

∫∫∫
r(x, x, z)s(x, y, z) dV (14.6)

r(x, y, z) s(x, y, z)
; dV
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14.4: Nd:YAG

Nd:YAG Nd:YVO4 Nd:YLF Tm;
Ho:YAG Cr:LiSAF

V ∼ PO Nd3+:YAG
14.4 YAG

1064nm

3.1

14.4

Nd3+:YAG

14.5

14.5:

Q

1064nm
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3.2

14.4 He-
Ne

1.

2.
3. He-Ne ( He-Ne

).
4.

5.

6.

(a)
(b)
(c)
(d)

7.
8.

1.
2.

1064nm

“ ”
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