Wosk W12mW b B/ B b Vol. A25, No. 12
1998 4 12 J] CHINESE JOURNAL OF LASERS December, 1998

LTS M 51085 25 1
HOL B R I 5t
EE SR AEE wEe

(ferhE Tk TR R BRI 430074)

RE  ACEOUHIAM I Bt Y i 2 5228 AR SOT &% RO 4R R EAT T PR S ga it . Bk
43 Mt B W1, LA A W] A Jls 2 M, SO 25 IR 2R 00 R A s A s R 0 A I R S A NG R 1 e
Lo Ab e R A 20 0 S0 S T OGS MM Bt 6 nm £ 0. 8 nm (P4 . YCLF e M ob JFs B st A
3 f8 208 g Th 2 RO A8 () G e vk, i HL T 32 S WO6 28 B0 ICRE i) 4 L .

KRR OGET LML AbE B int, Dl £k

1 51 7

B Al SE B ADE LR OC 38 8 il R KA Gl E RE R AT b [ eE 281 . B
JCEFTBON A% 1R AR BKE B4 52 B3 I H i Dh 2 AR BOC a8 I AREVE s i . 2 SR SOGAS 1
PRRHBE A A0 R B0 A O A5 I R AR W 5, A e IR 19 e MBI 2% . K Th (1) 34k
WOLH— M 25 0 R 5E, tk, B th g2 0 FARBOCE T S A Z DB TAERE . FRitkz
Ak, & A ] B8 52 26 LT B % T0A ' 27 25 1 1 S 1 S 3 22 AN ZR I SOG A% 2 18] I AH BLTE
NSO 25 10 58 22 T LI (0728 4k LA B B S (1 5% 0, 111 36 o B O R K B i 5
BB O & TARFE AR 25 IR Z A5 2% S A BEOL 4%, W DBR, DFB SFH0G %, #1
e 42 B35 R IO 3 1, SR, ZE s ThaR TAE R, NN TS AR 2. F52 b, et
A [ PR 5t S0 s S S B 2 TR OB AR R AL . AR B OB Bt ) 2 T AR B A8 0 25 R
B H BN B A0 EF R 25 52 A Ko YELF e i B, S Base 2800 - SR OGRS 1Y
WA T IR & (i 4 .

A SCNERAS 4 T T A R) 5 BE (1) 7 S imt g RS 0 23 28 T AR AL M BEFL D . IF R BT
JCHIEAI I B mtoh e AR BOG A% G IS R M S ma 3E 1T T SESG ST .

P

AN I F AT R B3 RO 2 S R T BB LRIEERT T BA AT . I 1 Bk
M RS S RO BB ., rs 04 S OO B8 45 1 4 WO SA 0 E R L 36, rs D 5
SR P 52) 459G (MR R > ISP S BB 38 R 4 2 <

Wefs F I 0 1997-06-28; W EIME ks H B ¢ 1997-09-05



1074 H £ b P 25 4

oo wnam T IR SVEEI 2B 382 ki1 2 R0 T
Cor mirror) 3 JHOL 2 K2 8 i 2
} Aw/Av=(dw/dw)’ (1)
noon AR Av, Aw 235 AT S BB B TE A Ik BB
fote e, | SRR LR, w = 2mp /1, TS
fias 5 At i 35O A 1D i R, p O AL 1 =
Bl 1 Sh ik B sl 3 (06 45 It BE P 2nla/c, MO AE I N IR — W T 5 TR, o
Fig. 1 External-cavity semiconductor laser }'»j ?}&)lﬁzgi—i&lﬁ fé.’ﬂ‘)ﬁ H{J?ﬁﬁﬁ'jﬁ%ﬁ, Ls ;’\J 1{5%@?}3{)}[‘
K, w R A AR BB, SO 28 IR SE BRI 45
BT 55 BOBHIINGE L, w5 o L A0 1 2GR
wi= w+ [an[|r(w)| /r2] = arg[r(w)]}/ta (2)
U o O 28 S BRI AL, AR I AT RSO 6 re(w) AT R B

re(w) = [ra+ riexp(— iwt.) /[ 1+ rorsexp(— iwt.)] =

| re(w)| exp{iarg[ re(w)]]} (3)
¥(3) RA(2) K, 4% ra/r HERETT, BUL B 1, A1
Aw/Dve = {1+ (rste/rata)| cos( ) — osin(wte) ]}’ (4)

Avie AN 5SS RGO 812k T8 AR WLAR, (4) TUANIE I AM I s e WO C a9 TS e (ra/ra > 1),
FAVN R RSN s SO R B, BOas B EREAFEH ro, e Bral e, iy it e, rs BB T 301
P 00, I R e B O OGRS e I P ORI, DR, AR A RO R R
A
re'(w) = [rs+ reexp(ioe) /[ 1+ rarsexp(— iw.)] =
| r'(w)| expliargl () 1) (5)
IRT I I NPRE
rdw] = ()] "
arglr.(©)] + w. = arglr. ()]
SR, AN Bt B, AR R A WA AL, TALAH 2 ar. YRR SOE BRI, 7555 J
BN OL T, S2AMEE rs ROGTIEOCIHA wr. BT LR M fE o RGO B, SZIEN ra Y
BOCHAT w. AHALGE AT AETE r2 S, KIEBHOCEIZIE N w = 2mp /(ta+ 1), 0 Hw
WL KGR

w= w+ {oln[|r (W] /r3] = arg[r.(w) ]}/ (ta + 1) (7)
)R, 764 RO R, KO 8 i nT &on
Aw'/Av, = (da}/dw}g (8)

5 AL rofrs JETF, 133

Aw'/Dvi= {1 = rate/r2(ta + t)]cos(wt.) + osin(ar)])’ (9)
M(4), (9) U] LA th, il A s B 1t pl A0 48 6% 2& 98 10 28 4k, ASOIR)EOE 4% St i T
00 S 2R B A s Y B BE) 11 SO R B Ok, it HAAME S NIAAN A G MR I B e A
AT 0 2% 1R 2 08 T 4, T HAR AT AE OGS IR OG i e e 95 . 3k (4), (9) Ak — Lot
A1, A BOABEIE J PR IR0 2% D' 1% 2 0 1R A2 A 52 A s s S 2% B s e U AR EE 51N AR ) 5



12 10 PR SR 25 SRS I B BT i A ok AR EOE 28 6 R WA 1075

Wi 2 R AHC, AL BRI, SZAM SO A8 i 5 i 5 D R

3 SERRHET

FGEFEME S B~ AR BOG 28 26 98 A (S 30 3¢ E a1 2 Fros. KSR 1470 nm 1145
FCLTFWOGER o WO B35 30 T 1R SRR A 70% o JEET ML 58 A0l BE SR AH 7 HE AR Tl
VET . FHYCET YoMt 6 21 R A5 4 2 R 1 Ol B, 045 D6 B 6) S 46 it FH A 2 3 R B0 38 ( 1470
nm) ZE ) SO 38 209 ZoAq o 2 SAREOGE DG ARG B SRS 3 m. T
Th = RO 200 S G 23 B B R AR AR Ak, B 3 o 2 4 ORISR, h
i, FATT— 5 1O Bk AT e, A T AR AR R TR g — i, IO 2 6 4

fiber coupler splice

1 —

* - -

1D \ fibor grating, /
optical powur/

—_— _ monitor and
spectrum analvzer

P2 JGEFIGHI BIB0S 1 5 A SOGB4 £ 98 5 W 1) 12 36
Fig.2 Experimental setup for examing the effect of fiber grating feedback on the spectral linewidth

of the lazer diodes
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Fig.3 Optical spectra of a 1470 nm laser diode under a bias current of 150 mA

(a) freerunning laser without a fhier grating; (&) with a fiber grating
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Fig. 4 Optical spectra of the 1470 nm laser diode under a bias current of 200 mA
() freerunning laser without a fiber gratings: (b) with a fiber gratings:

(¢) with a fiber grating and under a high temperature of 80°C
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Study of Spectral Characteristics of a High Power Laser Diode with
External Fiber Grating Feedback

Sun Junqiang Huang Zhijijan Liu Deming Huang Dexiu
( Dep artment of Op toelectronic Engineering, H uazhong University of Seience and Technology, Wuhan 430074)

Abstract Spectral characteristics of a high power laser diode with
external fiber grating feedback are investigated both theoreti-
cally and experimentally. The theoretical results show that the
spectral linewidth can be narrowed or broadened according to
different external cavity parameters. The change of spectral
linewidth is more sensitive to the effect of external reflection
coefficient than the external cavity length. The reduction of
spectral linewidth from 6 nm to 0. 8 nm is achieved in our ex-
periments. The external cavity with fiber grating feedback not
only improves the spectral characteristics but also increases the
repression ratio of dominant modes to subordinate modes.

Key words fiber grating. external cavity feedback, spectral
linewidth



