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Attenuation per km of single-mode fiber

Overview
Single -mode and multi -mode fiber attenuation coefficientThe attenuation coefficient
is measured in decibels per kilometer (dB/km) and is determined What.

Key Takeaways
Single-mode fiber typically exhibits attenuation of about 0.2 dB/km at 1550 nm and
0.35–0.5 dB/km at 1310 nm.Typical Attenuation Values
• 1550 nm wavelength: Around 0.2 dB/km, which is the lowest loss region for single-
mode fiber and ideal for long-distance transmission .

• 1310 nm wavelength: Approximately 0.35–0.5 dB/km, slightly higher than at 1550
nm due to material absorption and scattering .

• Other wavelengths: Attenuation increases at shorter wavelengths (e.g., 850 nm)
and can vary depending on fiber type and quality .
Factors Affecting Attenuation
• Fiber Quality: Impurities, defects, and core uniformity can increase intrinsic losses.
High-quality fibers minimize scattering and absorption .

• Splices and Connectors: Each splice typically adds 0.05–0.2 dB, and connectors can
contribute 0.2–0.75 dB per connection .

• Bending Losses: Micro-bends or macro-bends in the fiber can cause additional
attenuation due to light leakage .
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• Environmental Conditions: Temperature fluctuations and humidity can slightly
affect attenuation by causing expansion, contraction, or water absorption in the fiber
.

• Wavelength Dependence: Longer wavelengths (1550 nm) generally experience
lower attenuation than shorter wavelengths (1310 nm) due to reduced Rayleigh
scattering .
Practical Considerations
• For long-haul networks, 1550 nm is preferred due to minimal attenuation.

• For shorter links or premises networks, 1310 nm is commonly used.

• When designing a fiber link, include attenuation from splices, connectors, and
environmental factors in the total loss budget to ensure sufficient signal strength at
the receiver . In summary, single-mode fiber offers very low attenuation, typically 0.2
dB/km at 1550 nm and 0.35–0.5 dB/km at 1310 nm, making it suitable for high-
speed, long-distance optical communication, with actual losses influenced by fiber
quality, installation, and environmental conditions .
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Expressed in decibels per kilometer (dB/km), the attenuation coefficient determines
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