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A wavelength measuring method, which uses a laser diode (LD) attached on a flying slider and
a mirror (semi-transparent optical disk) for an extremely short-external-cavity, is proposed. Not
only the wavelength but also the side-mode suppression ratio, the spectrum line width and the
mode interval are experimentally investigated, with the external-cavity length, the reflectivity of
the LD facet, and the drive current as parameters. As a result, a strong light feedback (short
external-cavity length, low LD facet reflectivity facing a mirror and high mirror reflectivity) is
necessary for obtaining a wide range wavelength tuning. We achieved a range of 23nm by
changing the external-cavity length for a 1.3 um wavelength multi-quantum-well (MQW) laser
diode with antireflection coating on the facet facing the external mirror.
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Fig. 1. (a) Proposed setup for measurement of the wavelength tuning based on extremely short-external-cavity length. A laser
diode (LD) attached to an air-bearing slider flies by air resistance due to disk rotation. (b) Detailed representation of the short

external cavity LD.
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Fig. 2. A method of flying height measurement for the
short external-cavity laser LD. (a) Light output as a
function of optical disk revolution, (b) external-cavity
length as a function of V.
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Fig. 3. IL characteristics with an external mirror (optical
disk) at the light-output maxima (A), (B), (C) as parame-
ters, where R, = 0.32 and R,=0.01.
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Fig. 4. Dependence of wavelength on external-cavity
length as a parameter, where drive current //L,=1.4,
reflectivity R, =0.32, R,=0.01, and R;=0.26.
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xr F



BRONRILIRBEEEECTH 2. BEIBERIX [/L,=1.4
ThH5, PRIZ, SHBERBRICHL T 1/2 DFHTELL
T 5. AERIRERVRL 22 LR BT 27208
REMEEAL T3,

Mo (a), (), ©BF3HIEA~Y b L% Fig. 5
RS, AT PIVIEDR0.1~0.2nm & K35 T30
&, LD D7 — (74 R 7) {lHE I KB IEB 25 L
T2DTHE-—FHEIRELTWE-HLEbNLS,

3.3 BRECENREERKE S

BB [/ L &t BROEIGBOER % Fig. 6 1277,
ZALIE ISR IR R I & 2 WRE L OBAE & /IMED
ETHb. NIA— RV NBET, SEFLERS S
—DRHIEN R;=0.26 £ 0.04 D& EDEESHIEHR D
BAME (EA0) it % (A), (B), (C) O&ETOHE
RELEEZRL T3,

A% & WRELEL, BFEERIC L EmT 251/
La=1 4 fHECREMMEMICH 2 2 L B8bn s, Lizdo T,
BRAZLL —Y— & UTEES ¥ 2 B4 OBEERIL, [/
12 >1.4 35 0ERH 5,

4. LD FHHEOR) HREKREFM

BHIRY —F—DBEI, INFIREE Lex, 4M5F 3
7—DRHER, OFREER(2) TRTEMREE R,
EEATLZIELED, BHOV—¥— LT TE
%12,

Re'=R,[1+ (1—R,)*Ryn/R,] (2)

2Ty BREEHRE WM 9 —CRE S h, LD HEt
ONJRET 2HOEE) ThY, MFHERECHL T,
Fig. 712 d & 5 i HEBEBEB A3 2, Z 2 TR LD
HISRE COBAXE —L0EL2 2N ZH 2.54 yum, 1.38

16(

14 + . A)

Wavelength tuning range [nm]

g

Fig. 6. Dependence of wavelength tuning range for R,=
0.26 and 0.04 at light-output maxima (A), (B), and (C) on
drive current //k, as a parameter.

27% 8% (1998)

um (7 7 =7 4 —)V FCOBEA 10°, 25 12xtit) £ LT
HELTWw3,

BT, R (2) i & - TEEREHOmA (B D AN
M RO RIRIBRICB T 2 R 2EH L, gkt
2 LD ORBERECIC DOV THEET 2, 486, R=0.26 &
0.04 DFE R T b Liclz®, SEIOEHTERIZ 0.02<
R,*"<0.1 £ %257z, Fig. 8 BKRBED A2 b LD
BIT, TEOYA FE— FHELRARY b VIE, E—F
MREZERL T3,

4.1 FREALEEE

Fig.9(a) &, 1/2 AHITEAT 2EEDOEIE (F 2 —
=¥ 7V ) LEPREEROBFRTH S, HEEIER
ERREER Ro et U CIRIZHF L Twa 2 bh
LD, Lichio> TEREUEZEREE 570121 R
BRELT S, D) OHPHERRELZELI LTy 2K
&< 9%, QLD O/ IRBEMGHE O KE % R, 2%
X¥2%, QLI 7 —DRERR, 2KEL T2 LNEH
BICThsd I EHHEEAL -,

1.0

0.8 N

0.4 ~

0.2

Coupling coefficient n

~—

0 1 2 3 4 5
External-cavity length Lex [ x m]

Fig. 7. Dependence of coupling coefficient 7 on external-
cavity length Lex.

18n e e -

2
1-2ve

1-’2?8 = - 1-‘28
Wavelength [ m]

Fig. 8. A definition of side-mode suppression ratio (10 log

[a/b]), spectrum line width (full width half-maximum c)

and mode interval (average of d, e, £, and g).

445 (35)



14
12

10

Wavelength tuning range [nm]

(=] [\ > o ™
T T

0 0.02 0.04 0.06 0.08 0.1

Effective reflectivity Ry
(a)

0.18 1

e
—
-3

0.16
0.15

0.14 r

0.13

0.12

Spectrum line width [nm]

0.11

0.1 1 1 1 1 —
0 0.02 0.04 0.06 0.08 0.1
Effective reflectivity Rzeff

(c)

Side-mode suppression ratio [dB]

0 1 1 1 1 ]
0 0.02 0.04 0.06 0.08 0.1

Effective reflectivity Ro"%
(b)

0.78
0.77
0.76

0.75

Mode interval [nm]

0.74

0.73 | . \ . ;
0 0.02 0.04 0.06 0.08 0.1

Effective reflectivity R,T

(d)

Fig. 9. Dependence of LD characteristics at light-output maxima on the effective reflectivity R,*". (a) Wavelength tuning
range, (b) side-mode suppression ratio, (c) spectrum line width, (d) mode interval.
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