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Article Overview

Optical power meters exhibit nonlinearity when their output response deviates from a perfectly proportional
relationship with incident optical power, and this can be quantified and corrected using calibration methods
such as the triplet superposition method.

Understanding Nonlinearity

Nonlinearity in optical power meters occurs when the meter's reading does not scale linearly with the actual
optical power. This effect is particularly significant at high optical powers or across wide dynamic ranges,
where detector saturation, thermal effects, or electronic limitations can distort measurements. Nonlinearity can
lead to systematic errors in optical power measurements, affecting applications such as fiber-optic
communications, laser calibration, and high-precision metrology.

Measurement Techniques

A widely used method for characterizing nonlinearity is the triplet superposition method, which involves
measuring the response of the power meter at multiple known power levels and calculating correction factors
for each level. This method has been applied to optical fiber power meters (OFPMs) over power ranges from
0.2 mW to 2 W and wavelengths such as 1480 nm in the S-band, achieving measurement uncertainties
typically better than 0.2% (k = 2) for high-power systems . Automated systems have been developed to
measure nonlinearity over dynamic ranges exceeding 60 dB, incorporating algorithms to account for range
discontinuities between different scale settings of the meter. These systems can produce results with standard
deviations as low as 0.02%, providing highly accurate calibration for both absolute power and attenuation
measurements .

Factors Affecting Nonlinearity

Several factors contribute to nonlinearity in optical power meters:

o Detector saturation at high optical powers

o Thermal effects in photodetectors

o Electronic response limitations of the meter circuitry

o Chromatic dispersion in fiber-optic systems, which can affect apparent power readings if not properly

accounted for

Correction and Calibration
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Once nonlinearity is characterized, correction factors can be applied to the meter readings to improve
accuracy. This ensures that optical power measurements remain reliable across the full operating range of the
meter. High-precision calibration is essential for applications such as telecommunications, laser power
monitoring, and optical fiber characterization.

Summary
Nonlinearity in optical power meters is a critical factor in high-accuracy optical measurements. By using
methods like the triplet superposition method and automated calibration systems, it is possible to quantify and

correct for nonlinearity, achieving uncertainties as low as 0.2% or better. Understanding and compensating for
nonlinearity ensures reliable measurements in both laboratory and field applications .

We derived a set of unified equations for five methods to evaluate nonlinearity of power meters and detectors.
We performed

We describe a calibration system that measures the nonlinearity of optical fiber power meters (OFPMs) at a
maximum power of 0.6

We briefly explain the fundamentals of detector nonlinearity applicable to both electrical and optical
nonlinearity measurements. We

For these reasons, nonlinear effects due to fiber nonlinearities often have substantial effects. This is
particularly the case if fibers are

An effective nonlinear coefficient is a parameter used to quantify the strength of an optical nonlinearity. Its
value depends on both the

These measurement services consist primarily of absolute laser power calibrations using either coUimated
beam or optical

Nonlinearity effects arose as optical fiber data rates, transmission lengths, number of wavelengths, and optical
power levelsincreased.

To augment the absolute power measurements NIST provides nonlinearity, spectral responsivity, and
uniformity

optical power meter from a characterized optical power transfer standard is often performed at one power. To
extend the calibration
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The nonlinearity of an OFPM is defined as the relative difference between the responsivity at an arbitrary
power and the responsivity

NIST has established measurement services for the calibration of optical fiber power meters at the three
nominal wavelengths of 850,

We have developed a system for measuring the nonlinearity of optical fiber power meters at a maximum
power of 2 W. This system

An optical power meter is a device used to measure the power of an optical signal. It is a valuable tool for
fiber optic technicians, asit

This application note demystifies how EXFO"s |QS-12002 Optical Calibration System can guide you through
the calibration of power

We have developed a system for measuring the nonlinearity of optical power meters or detectors over a
dynamic range of more than

The basic assumption for accurate optical power measurement is that the meter output reading is directly
proportional to the optical

Web: https://morwarreconst.co.za
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