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Research of the optical couplng unit for the trangndttng term nal of
ntersatellite optical comm un ica tion sy stem

L U Hong-Zhan', L U Li-Ren’
(1 Laboratory of Potnic Infomation Technology, The South China Nomtal University, Guangzhou 510006, China; 2 Infomation
Laboratory, Shanghai Institute of Optics and Fine Mechanics, Chinese’Academy of Sciences, Shanghai 201800, China)

Abstract: The laser diode-coup ling unit is an mportant part'of*an intersatellite optical conmunication system. In teims of
the requirement of the intersatellite optical communication=system;-a new coup ling method was proposed , in which an agherical
cylindrical lens,whose front cylindrical lens is orthonomal. ‘its back cylindrical lens, was used © collmate the laser beam, and
then the beam was focused by a GR N lens and coup led © a single-mode fiber How the coup ling efficiency changingwith the fiber
position disgp lacement and fiber axial angle variationwas studied, and itwas found that the coupling efficiency was insensitive ©
both the above parameters Furthemore, the/Op tical power versus the driver current at the end of the fiber was tested, and 80mw

output powerwas obtained, which showed thé.optical unit satisfied the designed request
Key words: laser technique; sem'iconductor laser diodes; single-mode fiber; intersatellite op tical communication; optical cou-

pling
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Fig 1 Schematic illustration of couplingLD t ap/SMF though a agphercial
orthonomal cylindrical lenses and a GRINAlens
a—side view (x-z plane) b—topAiew (x;z plane) c—the cylin-
drcal lens o the front d—the’cylindrcial lens o the back
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Fig 2 a—coupling efficiency versus fiber position digplacement b—cou-
pling efficiency versus fiber axial angle variation
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Fig 3 Comparison of P-1 properties betveen fiber coupling output and LD
output

BRIV LD B ERBOE A RS T . 18 37 LD
HIRBASATS P-URpIEHIZL JirtH D042 AE 1 smCHY
BOBLFH LT AL AT HY A2 SRS FE iR Ik 2] 200mA B
JCLT LT Yt o ] LK 2] somw , Al 5 4 52
IR R 10

3L 1]

fefit 7 —FoFTRIR & 7 2 RIR AT R 2 i) AR
PRIETERDESE EROCR  FLIT i 284 0 R EE
FIOROCHR R ERME AREOLL G &35
ME HELFH TS LIAE] 80mw X /& L 2
B HAE RGO R R R o SR IR I R R
X BB AP AR A 2 728 A ) SR B BTG X O S B
BAEARITE -

o o o

[1] LLURENT ByDUCHMANN O. The silex project the first European
opticalsintersateflite link experment [A]. Free-pace Laser Communi-
cation” Techpologies 1 [C]. Washington: SPIE Press, 1991 2 ~12

[2] BASNWASA,W LLIAMS G,W LN K E Results of the STRV-2 la-
sarcom teminal evaluation tests [A]. Free-gpace Laser Communica-
tion Technologies X [C]. Washington: SPIE Press, 1998 2 ~13

[3]/ MALA ISE D, RENARD M. Silex beacon [A]. Free-pace Laser Com-
munication Technologies IV [C]. Washington: SPIE Press, 1992 337
~343

[4] LIW J, YANFA F,WANG Sh Y et al Study of space coupling tech-
nology of fiber bundle coup ling LD output beams [J]. Laser Technolo-
gy, 2006, 30 (3) : 304 ~307 (in Chinese).

[5] CAOQ S, TONGL X,JANGJ F et al The fourpass pumped cou-
pling system of the high power diode lasers stack [J]. Laser Technolo-
gy, 2005, 29 (2) : 135 ~137 (iin Chinese).

[6] WEIW L,0U P, YAN P et al Sidepumping coupler technology for
double-clad fiber [J]. Laser Technology, 2004, 28 (2) : 116 ~120 (in
Chinese).

[7] DONG Sh F,CHENG G H, YANG L zh et al Studies on the pump
coupling and laser feedback in double cladding fiber lasers [J]. Laser
Technology, 2003, 27 (6) : 523 ~525 (in Chinese).

[8] SHRAISH K, YODA H, ENDO T et al A lensed GD with a long
working distance for the coupling betveen laser diodes with elliptical
fields and single-mode fibers [J]. IEEE Phobnic Technology Letters,
2004, 16 (4) : 1104 ~1106.

[9] MALAISE D, GOLL IER J. Laser diode-fiber link for the trangnitter of
the SOUT program and for the beacon of the silex progran [A]. Free-
ace Laser Communication Technologies V. [C]. Washingon: SPIE
Press, 1993 93 ~120.

[10] MENKE B,LOFFER R. Comparative life test of 0. 8um-laser diodes
for SLEX under NRZ and QPPM modulation [A]. Free-pace Laser
Communication Technologies I [ C]. Washington: SPIE Press,
1991 316 ~327.

[11] PRESBY H M, EDWARDS C A Near 100% efficient fibre micro-
lenses [J]. Electron Lett, 1992, 28 (6) : 582 ~584.





