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Abstract:

The theoretical fundamentals of fiber-based optical parametric amplifiers(OPA) are reviewed, and

their applications are discussed in this paper. In the end the future research aspects are expected.

Key words:

1 351 &

AETES, B ¥k W (parametric amplifica-
tion) BAEF XV FELPET A M —FhIE R MR
R. HE, EXLFHETLGET x® ELWRHEE
ZBEMK. XFEERETFHREEDERFERERNGE
LRI (HNLF) R P, L RKABIEER
XA B BIFKES (optical parametric amplifier,
OPA) K.

S BB PLE B MY IR (four-wave mix-
ing, FWM), BIR|BNASTAHE 448
fIRP=HEMERTEAESE B | 2B R
WM BA S BN RB[RNFEE, FiiHeTH
IR & E. BB THE T R BB AR
—HN . BREESRRSMNX—HRFRGETR
HIT T RE,

2 ®E B
REMAIEN wp, FIHEH w,, HEBEH wi,
T 185 9 e TR AT R A B 40 T & A
AB = Blws) + Blwi) ~ 2B(wp) = 0 1)
2wp = ws + w; (2)

WK B 3. 2003-09-24

optical communication; optical parametric amplifier; four-wave mixing

XE AL HEOLERR, Bpsi = nps;i/c HHIREMH
BREBER o YEEFHLE.
MBTH2HMEE, SREKREFHNREW
HF (wp) FER—MEFTHTF (ws) M—MREETF
(w) KR, SHERTHEEERFEXR B (2
A MBFHZHATFIHRETEXR B (1) &)
FR=TRUBHAAEER, EAREL N
wp .« ws ., wi, BB RERIBDFIH Ap(2) . As(2) |
Ai(z), BB RROLA PRI IRTTE K

E(:L‘, Y, Z) = f(z’ y)A(z) = f(:L‘, y)
-;-[Ap(z) exp(ifoz — iwpt)
+A4As(2) exp(if1z — iwnt)
+Ai(2) exp(ifz2z — iwgt) +cc]  (3)
EH co RREIE, TR P EER 2. f(z,9)

HEGREEE, TR EAEEER. R
FARHER B R U, LS THIEA R B

dA .
S8 = inl(14pl? + 2014 +14)4,

+2A,Ai A exp(iABz)] 4)



http://www.cqvip.com

¥ ® F+ # R 5 f§ B Optoelectronic Technology & Information

0O O00 http://www.cqvip.d

2004 Aug; 17(4) 9

d(iis = (A + 204 +451°) 4s
+A? A2 exp(—iAfz)] (5)
‘_i(%i = iy[(|4il* +2(|4s[* + |Ap[*)) As

+2A; A% exp(—iAf2)] (6)

RENAFRECH B, v = 2mny/Mex HIELHE
Y, ny ANFWBE, Aa IXRFHHEEEE
B XEEBE SRR ¢ EARA, n b
LW Raman BETH T BEEARIT.  (4)~(6)
KIS DR BARCL I H (SPM) F03 AR AL A
(XPM) B3l i e KA, mRE—FUELE
REAER TSRS,

KOTUR KW IR P, AL 6 RKEBHB
(4)~(6) . X&8 j € {p,5,i}, P = |4;(2))*, 4(2) =
VPBiAi(z) = /P explig;) . #f1F ©

dP,

— P2Ps \1/2 o
= = ~4(PFRR)Csind (7)
P
%f = 2y(P2P.R,)/?sin¢ (8)
dh _ 2y(P2P,P,)/?sin@ (9)
dz

CW high power
pump laser

SBS
Input signal suppression

t

Pump Amplified

% = AB++(2P,— P, —P)
A2{(PER/PYVE 4 (PR PV
—4(RP) ) cos (10)
FHorf 6(2) VA8 B4R R i S B 22 8] 6 AR 3L 2 B
8(2) = ABz + 2¢p(2) — ¢s(2) — ¢i(2) (11)
XE ¢i(2) BIETE 2 = 0 RWFRMELMEE
B BRP RGN IELEMES. (10) XABE -

HERME, BW. =T AIEREAER.

M (7)~(10) FTRAE S, BEAERIAEAL 6, #iT
BT AR R R A EAE P RE B BRI R M. &
0=n/2 0, BEERMNEWER RESHEMAEOE, X
BIAZEBOK; 6= —n/2 0, BENFSIHMR
BOGRmERY, BIKZASEFER (parametric
attenuation) . #AIEEIR, WATKESE. WEOLH
FHERE T AR T 112 BA AR
A, BATLARE —RKE R TERIE S ). 75 CPA h,
$5 O] M A K R 4 o P 4R AR A6 T2 R A AR R
FAL, BMARALICAL. B 1 R A S EMABRHRE
H. ZE—EERE w, I—1BESw . B
ETE z = 0 RBOENE, XATURBIELG
{3 — B R /DA BE B ik & 7= 4 IR BOE.

Optical fiber signal

1 HEEANBRRKBERER

Fig.1 General scheme of phase-insensitive fiber-based optical parametric amplifier
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