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Pulse Compression of Chirped Pulse from a Gain-Switched Laser Diode Using

Optical Fiber Couplers
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A simple configuration of a pulse-chirp compensator for picosecond chirped pulses from a
gain-switched laser diode is proposed, which is composed of cascade-connected optical fiber
couplers. The feature of the pulse-chirp compensator was examined numerically by inputting a
typical chirped pulse simulated in the rate equations approach for the gain-switching operation of
a laser diode. As a result, when appropriate delay differences between two paths of adjacent
optical fiber couplers were provided for the cases of 2, 3 and 4 couplers, respectively, the input
pulse duration of 28 ps was successfully compressed to around 10 ps for all the cases. We found
that the system operated as not only a pulse-chirp compensator but also a band-pass filter to get
compressed pulses without accompanying distinct satellite pulse components and the
configuration of two couplers had the least effect on the compressed pulse profile under the
presence of fluctuations in the appropriate delay differences.
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Fig.1 Simulated gain-switched pulse from laser diode and
accompanying instantaneous frequency deviation.
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Fig. 2 A diagram of GT interferometer.

<, FrEICHW I ER Y —F — DR T X — 7 —fE
ZAT D@ ThH 5, f,=375 THz, =3.6, G,=9.7X107**
mé/s, Ny=1.1X10*m™3, z,=2 ps, C;=2%x10%/s, C,=2X
107 m?3/s, C;=0, =5, B=1X107%, £=0.05X10"%m
@t*#kbf,ﬁﬁ%ﬁ%ﬁkivmﬂﬁ%ﬁﬁﬁﬁ%
ZBMEBEREE i OFNZTN 1 Ve=Jn), 218 (aw=
2XJw) T—EEL, ZHFAPE fu 131 GHz IRE L 7z,
2O LTHESNIHTI SV ADOREE £, 2 hactE S
R BB DR RIZE L % Fig. 1 ica 3, MR R B8 f 1%
B OMA ORI & L TR L VKD Tz,

_ 1 dé(,_ S Im(E)
= on dt("‘_tan Re@D) (5)

"Bonl i1 v 2 OFEIE CEESE) 13 28.0ps TH
D, sOVAIBWNIZ, REEENCIEIEE D & 2 FE s
v F ¥ =7 (=70.7GHz) BHo6ND5, i, Ko
AFEEIFED F v ) ¥ —FEE ORI L > THRF
¥ )Y =77 AR MEBL, s U ChEEE O
PR RT 5 -0 HRFDEFROM U & L TR S,
Z DRGSR, TR R B 5 I b & 1R A B R 1 o
7T BZERHIELTWBEY, ZDOF v —T VR B fE
HEATTELT, GTFBEBLIUONT 7ANN—D v 7T —
PRI SOVAEMFCET 2HEY S 2 v—ya & 7o
7z.

3. GT FHst= AW/ VIV R EHE
GT F¥atE, Fig 2 1cmd L9512, KRS (~50%) B
FUEKEDO 2D 7 —%2HTICRE T 2 KEH LY 0
YO—FETHD, BRI —HnoX v E AT S
Y, 35 —MOHEKEIC L > TR 2iRIES X OMiH%z
b OV ARSI AT 5. GT Fstoli it
X, TS DSV ZAESGBTHL T, KDL I ICHRS
na,
E'()=—r-E(t)+7E(t—t) +r*E(t—24) +
== EW+3EW—(k-D4)  (6)
cty=2nd cos 8 (7)

435 (37)



2 z

g 25 w0 8
£ 204 @ N 20 20X
= : 246GHz +o 2 ©
g Bs1T T [ 20 2 g
S 10+ 9.9 ps L4 & =
5] g 2
£ 60 § 3
g 054 B S o
= 2

(-9 0 k=

=z 25 .

5 - 40 g _
s 20+ (b) -2 3 2
E - o 2 Q0
T 15 & 2
g -2 2 g
£ 1.0 F40 8 E
£ 0.5 F60 S 3
g - §7
= 17

g 0 5

= 06

5 os

s (©)

5 04

> 2

= 034

2 28.0 ps

5 02+ p

E

5 Ol

z 0

»
14
Time

Fig.3 Compressed pulses using GT interferometer
obtained under the given conditions of (a) the highest peak
intensity and (b) the narrowest pulse duration without
accompanying satellite pulses, (c) temporal arrangement
of pulse components corresponding to the case (b).

E: BEFEFOLER, 4 BERAEMOERE, » @ ASMH
7 — DO ERE (R=[r?] : ASHHI S 7 — D RKEE), 5 :
BEM OB, 6 JErA, o v ARG E O
FEAEFRAE, ¢ @R (=3.0X10°m/s), m @ RRETEEL &
NI RA—F —fHIZRD & D WEFE L. R=05, cosf=
1, n=1 (ZK), m=30. cty DMEIZDOWTIE, FHIREE
Lo EDFINEVART Y TS L0 D %5,
FHREE O 2 2 ) —ROHERF O G £, LIT Ol % i
L7z, ZFE I ns i U THE L XY —#0% 21
Thdic, KRRV AT Y 7i3#13051s &% 3%, 2h

FHEBEICHE T 5 L 92,um TH YD, FULIEEKE 800 nm
DFI 115 WRSITHY T 5. ZOED cfy, 2L 545
BOEBIRDV ATy FAd, ks b, ZDEFETIE, BE
VIR OAAAZEE £ TR Z 2\ 720, ol ICHUNERE Aosin
Yv(—z=¢=x) 2L, 1 HELANOMEZ % TE
HETE2L5175. 20, FEEL Ty & of &
SO A sin g WHBEL TS, BRI, &5y
ARG % Adds ODFEBEE2 TS L TR E Bl L,
27O EOWT, F OV A RRSCHIE DA
H (explin ¢), n: THHHNOREEL %ZhZhic
FL, ThodXRTzRELEDY S, ZOHA, KR
DOIRIEIT—ED % £ T, it ¢ 2T M b33
LW bie®, FICREEEDZ OV ARG LT
FIEEELCTUZ I, N OV X SRR DORRZAb XA
Fr ) ¥ —DZNICHXTTHRESCLTHLDT (R
800 nm D&, SV ATE 28.0 ps WIZIX 10500 I EE& £ h
%), ZOEPIIFELETHL b,
ZDEIBEMEDY ETITo 2518 B 2 Fig. 3 127,
HIRSNWVZADE =7 lHPRRICZD L5 ch BEU ¢
DOEZEREL R, cbhb=110-4d, (51.01mm), ¢=
7+30/180rad 2 B W T Fig. 3 (a) O 2B/, 20Dk
512, GT FHEHC L 2 EME TIEER D v ARG 03564
L, ZOIRENZNZTNICEZ S0, GRINIZHT
VAT IA4 MV A BB T W, 22T, Y77
A MV A (2 E—7) BFAERTT, FHEENTE S
DL 225400 &£ CTRIROHEZ1T > 12 /R, =
79-4dd; (=0.72mm), ¢¥==30/180rad ® & % I Fig. 3
(b) DWW =iz, ZD%E, K v AKX Fig. 3 (c)
R XD Wl L, HI1o%r R ORERIIE I3 A SR 28.0
»5 125ps ECEMS Iz, 7212, »SVRIBRIIZY Y
YF =70 462GHZ IZEFERE L, OV AKBEITIFA X

5 06 0.6 0.6
) (a-1) (b-1) (c-1)
2z 041 0.4 0.4 1
1]
5
E 024 0.2 0.2 1
Q
12
£ o0 0 - 0
E 16 1.0 ~
£ 124 (a-2) 7 (0-2) 024 (¢2)
£ 1
= 16.5 ps 20.5 ps 23.9 ps
§ 0.8+ —> <« 0.5 0.1 1 —> \—
z .
= 0.4+
3
E 0 0 0
Time - Time " Time g
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3 (c). Corresponding compressed pulses are shown in (a-2), (b-2) and (c-2), respectively.
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optical fiber couplers.
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and output-pulse (solid): The dashed line shows the energy transmission property of the two coupler compensator.
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Fig. 11 Configurations of pulse-chirp compensators using
(a) three and (b) four optical fiber couplers.
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Fig. 12 Temporal arrangements of pulse components suitable for pulse compression when using (a) three and (c)
four optical fiber couplers. Corresponding compressed pulses are shown in (b) and (d), respectively.
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