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Optical performance evaluation of multi-core fiber connectors
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Abstract: In this study, a technique for the synthesis of multi-core optical fiber connectors used in optical
network systems is developed. In addition, systems that can measure the insertion and return losses of
multi-core optical fiber movable connectors are constructed using an optical continuous wave reflectometer
and optical low-coherence reflectometer, respectively, to evaluate the connection effect. Three quality
control requirements-accurate core alignment, physical contact, and non-relative rotation-that must be sat-
isfied during the preparation and docking of multi-core optical fiber connectors are proposed after a detailed
analysis of the effects of external factors and end-face quality on the insertion and return losses of multi-
core optical fiber connectors. A multi-core optical fiber connection with a typical LC-type interface is pre-
pared. A three-dimensional (3D) profiler is used to record the 3D characteristics (vertex offset, curvature
radius, optical fiber concavity, and convexity) of the multi-core optical fiber connector, as well as the
roughness of its end face. Using the constructed measurement systems, an average low insertion loss of

0. 089 dB and average high return loss of 52. 31 dB are achieved for all fiber core channels in the prepared
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four-core fiber connector. Thus, the proposed synthesis method and performance evaluation scheme may

facilitate the practical applications of multi-core fiber-optic movable connectors.

Key words: multi-core fiber; optical fiber connector; insertion loss; return loss
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Tab.1 Physical parameters of four-core optical fiber

a/pm b/pm c¢/pm  n n, E/Pa v
38 62.5 32 1.463 1.460 7.15X10" 0.14
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Tab.3 Results of environmental and mechanical test of the four-core fiber connectors at A of 1 550 nm

A *’”‘;E/f]f P s /an
W WIS Bk RN R R ORA RN L B
T I 17 VAl AR Vo AR T SN 17 o0 A 1
iR AL 85°C,96 h 0.39 47.5 0.14 4.77
IR Ak A —45°C,96 h 0.36 48.3 0.11 4.53
T 17 A —40~85°C,8 h/#E¥F,96 h 0.42 47.4 0.23 4.82
i E Ak 85°C, 85%, 96 h 0.31 49.6 0.05 4.05
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Tab.4 Insertion loss and return loss of seven-core fiber connectors (dB)
AR 1 2 3 4 5 6 7
1 0.11 0.08 0.05 0.01 0.09 0.06 0.12
Il 0.09 0.07 0.10 0.01 0.03 0.11 0.04
1 0.05 0.11 0.03 0.02 0.09 0.07 0.12
v 0.12 0.08 0.04 0.02 0.10 0.03 0.08
v 0.18 0.05 0.07 0.01 0.09 0.12 0.14
Ina] % 454 #E 1 2 3 4 5 6 7
1 52.04 52.34 52.83 52.01 52.74 52.30 52.26
I 52.19 52.32 52.21 53.12 52.11 52.08 52.27
I 52.09 52.09 52.34 52.17 52.33 52.18 52.69
I\ 52.05 52.36 52.65 52.23 52.39 52.23 52.19
V 52.84 52.69 53.37 52.31 53.33 53.13 52.47
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