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P E :

P = ε0[χ
(1) ·E+ χ(2) : EE+ χ(3)

...EEE+ · · · ] (12.1)

ε0 χ(j) j = 1, 2, 3, . . . j χ(j) j+1
χ(1) P χ(2)

χ(2) SiO2

χ(2) = 0

χ(3)

(< 10−7)

SPM

WDM

XPM
XPM

SRS
SBS

SRS SBS
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SRS SBS
SBS SRS

SRS SBS
SRS Pth L SRS 50%

α L gR Aeff

:
Pth = 16αAeff/gR

gR 30THz
1μm 13THz gR ∼ 1@10−13m/W πω2 = 50μm2,

α = 0.2dB/km 1.55μm Pth ∼ 570mW 10mW
SRS SBS SBS SRS

:
Pth = 21αAeff/gB

gB 10GHz gB =
10−11m/W gR Pth 1mW 1.55μm

< 100MHz 10mW

SRS SBS

SRS
SBS

κ(3)

1GHz

2.2

20 70 40THz
13THz

SRS
FRA SRS

FRA

12.1 FRA ωp ωS

SRS
12.2
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12.1:

λp = 1μm
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12.2:

FRA
FRA

3.1

12.3

Sig in

1550nm FP-LD

1550nm

1480/1550 WDM

1480nm

1550nm

1480/1550

1480/1550 WDM

1480/1550 1480nm

1550nm

OPM
Sensor

OPM DDM

Sig in

1550nm SLED

1550nm Sig in

1480nm
DFB-LD

1480nm

LD1.Out G.652 Fiber

LD2.Out

12.3:
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3.2

1.
12.3

COM1
2. FRA

(a) LD2 MOD ACC Ic 0mA
(b) LD1 MOD ACC 1550nm FRA

0.1mW
(c) LD2 Ic 400mA
(d) OPM FRA

3. FRA

(a) 1550nm SLED LD1.OUT LD1 MOD ACC
Ic 100mA

(b) 1550nm SLED

(c) 1550nm SLED 2mm 1mm
(d) OPM.IN OPM RTO 10nW

1550nm SLED 1500∼1700nm 0.1nm

(e) 1550nm SLED FRA FRA 2mm
1mm OPM RTO 10nW

(f) LD2 MOD ACC Ic 400mA
(g) FRA 1500 ∼ 1700nm 0.1nm
(h) FRA

1. EDFA
2.

1.
2.

3. 30mm
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