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Six Calibration Methods for Optical Power
Meters

Overview

Yokogawa hopes that its Power meters contribute to a world with cleaner and more
efficient energy use. The below tutorial intends to help with power measurement.

Key Takeaways

Optical power meters can be calibrated using six primary methods, including absolute
laser power calibration, transfer standard calibration, connectorized fiber calibration,
collimated beam calibration, monochromator-based spectral calibration, and factory
special calibration. 1.

Absolute Laser Power Calibration

This method uses a primary standard, such as a calorimeter or an electrically
calibrated pyroelectric radiometer (ECPR), to measure the absolute optical power of a
laser source. The optical power meter under test is then compared directly to this
standard to establish traceability to national standards like NIST, PTB, or NPL. This
method ensures high accuracy and is often used for reference-grade instruments.

2.

Transfer Standard Calibration

A transfer standard is a highly accurate, calibrated device that bridges the gap

between the primary standard and the device under test (DUT). The optical power
meter is calibrated by comparing its readings to the transfer standard under
controlled conditions, ensuring traceability without requiring direct access to the
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Connectorized Fiber Calibration

In this method, the optical power meter is calibrated using fiber-optic connectors that
match the intended field use. Since reflections and coupling losses can affect
readings, calibrating with the same fiber and connector type as in actual
measurements minimizes errors caused by back-reflections and wavelength-
dependent responses. 4.

Collimated Beam Calibration

Here, the optical power meter is exposed to a collimated laser beam. This method is
particularly useful for free-space measurements or when the meter will be used with
collimated sources. It allows precise alignment and uniform illumination of the
detector, reducing spatial non-uniformity errors.

5.

Monochromator-
Based Spectral Calibration

This method uses a monochromator system with a stabilized light source to calibrate
the spectral responsivity of the optical power meter across its operating wavelength

range. The meter is sequentially exposed to narrowband light, and correction factors
are stored in the meter's memory to ensure accurate readings at each wavelength. 6.

Factory Special Calibration

Manufacturers like Keysight offer special calibration services in their optical
metrology laboratories. These calibrations combine high-precision detectors,
monochromator systems, and feedback-controlled light sources to achieve metrology-
grade accuracy. Special calibrations may include zero adjustment, linearity
correction, and wavelength-specific responsivity calibration.

Additional Considerations

Traceability: All calibration methods maintain traceability to national standards,
ensuring international recognition and equivalence. Detector Types: Calibration
procedures vary depending on the sensor material (Si, Ge, InGaAs) and wavelength
sensitivity. Standards Compliance: ISO/IEC 17025 and IEC 61315 define the technical
requirements and procedures for calibration laboratories.

These six methods provide a comprehensive framework for ensuring that optical
power meters deliver accurate and reliable measurements across different
applications and wavelength ranges.
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Article Content
application note 015 Calibration of optical power meters

This application note demystifies how EXFO'"s 1QS-12002 Optical Calibration System
can guide you through the calibration of power meters, covering issues such as
traceability and technical

Optical Power Meter Calibration: When and How

This guide covers when to calibrate, what calibration actually involves, what a
legitimate certificate looks like, and how to verify your meter''s accuracy between

Optical Fiber Power Meter Calibrations at NIST

NIST has established measurement services for the calibration of optical fiber power
meters at the three nominal wavelengths of 850, 1300, and 1550 nm using either
collimated beam or optical

How to calibrate your optical fiber power meter?

This transfer standard is used with a system composed of laser diodes, fibers,
connectors, fiber splitters, monitor detectors, and lenses to calibrate optical

Power Meter Tutorials

Yokogawa hopes that its Power meters contribute to a world with cleaner and more
efficient energy use. The below tutorial intends to help with power measurement.

Calibrating Power Meters and Sensors for Ultimate Accuracy

When precision matters most in your measurements, proper calibration techniques
for power meters and sensors can make a difference between success and failure.

OPTICAL FIBER POWER MEASUREMENTS

We explain the measurement standards, systems, methods, and uncertainties related
to the NIST calibration services for optical fiber power meter. Fiber connector issues
are briefly described.

How to Calibrate an Optical Power Meter

Learn what is the best way to calibrate an optical power meter for accurate and
reliable measurements of optical signals in optical engineering applications.

How to calibrate optical power meter?

Using the common methods and tools mentioned in the step-by-step guide, you can
keep your optical power meter accurate and reliable. Calibrating your equipment
regularly is key
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Features of the Calibration of Optical Power Meters

Optic power meter (OPM) is used for optical power measurements of the signals,
determine the attenuation at the operating wavelength complete with the source of
optical radiation.

Optical Fiber Power Meter Nonlinearity Calibrations at NIST

Abstract We describe a system for measuring the response nonlinearity of optical
fiber power meters and detectors over a wide power dynamic range at
telecommunication wavelengths.

Power Meter Calibration | Springer Nature Link

Stock K. D. (1989) “Calibration of Fibre Optical Power Meters at PTB”. New
Developments and Applications in Optical Radiometry. 157-165. London. Google
Scholar Campos J., Corredera P.,

How to calibrate optical power meter?

Calibration: Tools and Methods A few common methods and tools that are used by
people on calibrating optical power meters. Here are some that are used the most:
Calibration

Optical Power Meter Head Special Calibration | Keysight

Optical power meters are designed to measure optical power in a specified
wavelength range as accurately as possible. Due to the fact that this capability
largely depends on the quality of the

Calibrating Fiber-Optic Power Meters In-House

Many companies find it advantageous to have an in-house calibration verification
system for fiber-optic power meters, light sources, and variable attenuators.

Optical Power Meter Basics

An optical power meter measures the photon energy in the form of current or voltage
from an optical detector such as a semiconductor, a thermopile, or a pyroelectric
detector.

Calibration of Optical Power Meters

EXFO can help save both time and costs with an automated calibration test system
that is designed for the verification of power meters, attenuators, sources and optical
time-domain reflectometers (OTDRs).

Optical Fiber Power Meter Calibrations at NIST

© 2026 METRA FIBER MARKET - All rights reserved



Page 5/5

1. Introduction There are several methods currently used for the measurement of
optical fiber power meter (OFPM) or detector nonlinearity: differential, attenuation,
and superposition. These methods

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://metramarket.es
Technical inquiry: https://metramarket.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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