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Fiber Raman Amplifier’s Gain Coefficient and Noise Figure

CHEN Jian ZHANG Jin PENG Jiang-de
LIU Xiao-ming FAN Cheng-cheng ZHOU Bing-kun
( Department of Electronic Engineering, Tsinghua University, Beijing 100084)

Abstract  The Raman grin coefficients of TrueWave™, DCF and DSF fibers, which are pumped by 1480 nm LD are
Measured and compared. Because these distributed fiber Raman smplifiers are usually wanted as the pre-amplifiers of
optical receiver, the noise figures of the fiber Raman amplifier are roeasured and calculated.

Key words fiber Raman amplifier, gain coefficient, noise figure

1 531 |

o 1t & HABRFI B RIEA R RN IERIEN
RN —ZERREENEESHTEENK
*, ERELA FBANGHRE RN R HFHBH
XBRHEBRAH 1) EHLAERERETHEX
B, lm, HEE 1450 om BYHIEEEEAJEE, B
A7 1550 nm WAL LM B, BOR A AR B KA
RSP AT Y EF M B L REHK. 2)
B R RE IS Y T 7 4 2 S A RO,
BEEAHES A RFTRER AR, BMA 68
HERBE PRI A R L Y B A, 3) R AT
HORHRHESE o i 1o W10 B 5 T R RS EE B R K
T, A P Ay AR S RHE R
MEXBEER. BFEBRABHTLRERE
BB NS K3 (EDFA) BT ik LAY, EX R
N — R R Sl (R R 5 P A LR RO 28 .

We s H #5:2000-09-11; WoB4EScH A #5.2000-11-10

ST A H RHHEY R BE R4
EDFA B BN SS, R XEME TR RSO S
3 YT R R W R RO FE N, HAHET
MABERERBHREREEST T TRNEGE
paag Niild

2 AHANEHARE

R PSR AETRENRAE RHERE
KR — TR RS RSRANMETH
TR

G = exp{gaP,LalAd) (1)
B, gp IRAGHBMAZY, EhXFEHH
HR A . P, N NIHE, L HFEEERFE
BREANEASEKE, A, IRANFHRE
'R,

RERAHREEEREFIE: ~REAN
BHST RS 5HS—REN K (ASE) IR
MK E SN TF; ~R ASE 5NN ESRIR




1022 ¢

% 28 %

e RAES, B M ASE SR ABM K
RHEART KBNS, SAIHLFHRE
WERAH KW ASE SFHEXEFRLAEL, £
XEENEFTEF ASE HWMFE REHTR.

HTFAHFRSRARE—HoAaEA, EAN
EHFREBTAREHTX, BAWFSXESERX
FIF S E R TT R, Mt AR SR
ABHBERYE, TEI NIRRT RERKBSK
A— BT IO R AR A R — R
EABmFEMTLEE AR AT ARTEEXRA
BB REESH AN BN AR RE R,
EEE LA BB ASE AT AR TEAL TR
*ﬁ.ﬁm

NF = 10log -é( 513_—*‘%— + 1) 2
(1]

Hb G A S HCRA I8 35 (1580, B, IXEEM

PR, Poe HWE B, I ASETHE K1, Ppge

A piliad F AR

At Bo gRP (0) .
A}

Pl L) = B

exp{— a,L) _[ exp(a, — ,)€ -

[——‘—(O—)Iexp( a,&) — exp(- a,L)]}dE (3)

Kb, L BN E, o, a, AR R EFSFHAOME N
XS TR R Y.

Mg, & ERSIORERITT LS B ROk
HRA RN QA R, BREH RAFRETRA K
BeyRm. X, IRINSAARREHREE
B A E .

3 EHRSREREERNE

B F IE W#E (HE X 5 E 5 X ) H sk
BESRNEMTEIEIAESX D, BLIER
BEgRHE, Hit, SRR AHRCBAKRE
REHET R

TRFBWHE 1 FR. RE 1480 nm $ 2 H#

1553nm ()} 1480/1550

signal 1801 wDM 1802
—_— A - O8A
‘-—.—.j-—” e~ = 04|
1480nm

E1 %ﬁﬁ!ﬁt#%&ﬁim
Fig.1 Fiber Raman amplification setup
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Fig.2 Forward (2} and backward () Raman ASE spectrum

= True Wave fiber

5.0

1.5 * DSF .

4 + DCF
% 3. a . - 8
B 3. a . *
5o R

2.0 -

Lsl- [

1.0 : :

0. I

0. 0 L . N

O I i %0 @0 100 T 40
Pump power/mW

B3 REESHRTLESMEREELARR
Fig.3 Gain curves versus pump power at different
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Table 1 Gnin characteristics of TrueWawe™ , DSF, DCF

TrueWave™ DSF DCF
Gair G /dB 3.88 3.46 4.86
Ay fpm? 55 50 30
Ly Jkm 13.1 10.12 7.06

2: (107" m W™ 2.67 2.81 3.39
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Fig.4 ASE power curves versus pump power
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Fig.5 Noise figure curves versus pump power
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