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High optical decay at pigtail splicing

Overview
Optical fiber cables and high-precision connectors are integral and necessary
components of these systems.

Key Takeaways
High optical decay at pigtail splicing is typically caused by poor fiber alignment, end-
face defects, or mismatched fiber properties, and can be minimized through proper
preparation, fusion splicing, and high-quality pigtails. Causes of High Optical Decay1.

Fiber End-

Face Quality: The cleave quality of the fiber end is critical. Imperfect cleaves,
scratches, or contamination on the fiber end-face can cause scattering and reflection,
increasing optical loss at the splice point. 2.

Misalignment: Even slight misalignment of the fiber cores during fusion or mechanical
splicing can result in significant insertion loss. Core concentricity and mode field
diameter mismatches between the pigtail and the incoming fiber exacerbate this
issue. 3.

Fiber Type Mismatch: Splicing fibers with different specifications, such as single-mode
to single-mode with different mode field diameters, or single-mode to multimode, can
lead to high optical decay due to inefficient light coupling. 4. Connector and Pigtail
Quality: Factory-terminated pigtails with poor polish or substandard connectors can
introduce additional loss.

Using high-quality SC/APC, FC/APC, or MU/UPC pigtails with proper polishing reduces
insertion loss. 5. Environmental Factors: Dust, humidity, or improper handling during
splicing can contaminate the splice, increasing attenuation.
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Minimizing Optical Decay1. Proper Fiber Preparation: Strip, clean, and cleave fibers
carefully to ensure smooth, perpendicular end-faces. Use high-precision cleavers to
reduce micro-cracks and angled surfaces.

2. Fusion Splicing: Fusion splicing is preferred over mechanical splicing for pigtails
because it provides a permanent, low-loss joint. Ensure the splicer is calibrated, and
arc power and duration are optimized for the fiber type.

3. Matching Fiber Properties: Use pigtails that match the core size, mode field
diameter, and fiber type of the incoming cable to minimize mode mismatch loss. 4.

Clean Environment: Perform splicing in a clean environment and handle fibers with
gloves or tweezers to prevent contamination. 5. Testing and Verification: Measure
splice loss using an OTDR or a power meter to verify that the splice meets acceptable
loss thresholds, typically
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Nonetheless, as this paper demonstrates, an OTDR of sufficiently high resolution and
dynamic range, and depending somewhat on the pigtail lengths, can accurately
measure the connector loss and

Optical Fibre Splice Loss

To build a network with optical fibres, one may eventually join two fibre ends with a
connector or fusion splicer. The amount of optical power lost at these connections is a
concern for many system designers.
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What is a Fiber Optic Pigtail, and What Is It Used For?

Fiber splicing is stronger than mechanical fusion splicing, producing less loss and
back reflection because the resulting splice point is virtually seamless. However, this
method requires an
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Learn what fiber optic pigtails are, their crucial role in network connections, and how
to choose the right one for your needs.
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Fiber optic pigtails are a cornerstone in the architecture of modern communication
systems. Their role, although often understated, is critical in
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Similarly, 4, 6, 8, 12, 24, 48 and more than 48 fibers fiber optic pigtails have their
corresponding feature. Fiber Optic Pigtail Splicing: Easy and
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