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Overview

Principles of Splicing Loss in Optical Cable EngineeringThe core principle of fiber optic
splicing is to achieve low-loss, high-strength junctions between.

Key Takeaways

Splicing loss in optical fibers occurs when a portion of light fails to transmit across a
splice due to intrinsic fiber differences or extrinsic misalignments, and minimizing it is
critical for reliable optical communication.Definition and Importance

Splice loss refers to the optical power lost at the junction of two fibers, measured in
decibels (dB), where the incident power exceeds the transmitted power ( ). Low splice
loss is essential for maintaining signal strength, network reliability, and meeting
stringent loss budgets in optical systems ().

Types of Splice Loss

Splice loss arises from two main categories: 1. Intrinsic Losses: These are caused by
inherent differences between the fibers, such as:

e Core diameter mismatch: Different core sizes lead to mode field diameter (MFD)
differences, reducing coupling efficiency ().

* Numerical aperture (NA) mismatch: Variations in NA affect light acceptance angles,
causing loss.
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» Refractive index profile differences: Step-index vs graded-index fibers can introduce
modal mismatch (). 2. Extrinsic Losses: These result from imperfections in the
splicing process:

* Transverse offset: Lateral misalignment of fiber cores.
* Angular misalignment (tilt): Non-parallel fiber end faces.
* End-face defects: Poor cleaving, contamination, or deformation.

* Longitudinal separation: Gaps between fiber ends reduce light coupling ().
Measurement of Splice Loss

Splice loss is commonly measured using an Optical Time Domain Reflectometer
(OTDR), which detects backscattered light to estimate loss at the splice point ( ). For
accurate results, bidirectional OTDR measurements are recommended to average out
errors caused by MFD differences or backscattering variations ( ).

Typical Loss Values
* Fusion splices: Typically
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2. The extrinsic factor affecting the fiber splicing loss is the splicing technology. (1)
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