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Research on coupling efficiencies of ball lenses
LU Hao, LIU Ai-mei
(Department of Physics, Xiaogan University , Xiaogan 432000, China)

Abstract: The coupling efficiencies of the ball lenses used in coupling of the laser diode(LLD) and single
mode fiber(SMF) were calculated and researched by a energy integration method. Research results in-
dicate that when the single ball lens is used in the LD-ball lens-SMF system, the axial alignment toler-
ance is =30 pm,the lateral alignment tolerance is ==1. 0 pym and the tilting on the X-Y plane pivoting
at the fiber tip is ==1. 2°. When the double ball lenses are used in the LD-ball lenses-SMF system, the
coupling loss of the tilting tolerance is maximum,the coupling loss of the lateral alignment tolerance is
smaller than that of the tilting tolerance and the coupling loss of the axial alignment tolerance is mini-
mum.
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Fig. 1 Coupling efficiency computation of ball lenses
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Tab.1 Physical constants and parameters in measuring ball lens ) ) N
20-15-10 =5 0 5 10 1520
Physical constants Parameters X/Y axis/pm
Ball lens nominal diameter 1.5 mm b)
Laser diode to ball lens nominal distance 1.13 mm
Nominal maximum output power 5 mW 10 7
Emission center wavelength 1 550 nm gk
m
Far field beam divergence half angle a- 5 3
0, =30 g 6f
long X 2
Far field beam divergence half angle a- 3 £ 4
(9L =30 %
long Y S 2t
Nominal distance of the SMF from ball L 86
. mm 0 1 L 1 1 1
lens for maximum coupling 10 20 30 40 50 6
Lateral offset/um
diameter of SMF 10 pm
(b"
0.20 B4 AERE I X-Y J5 1] 18 A 0%

Fig. 4 Coupling efficiency of lateral X- and Y-posi-
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