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DISCLAIMER

IES publications are developed through the consensus standards development process approved by the American
National Standards Institute. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus on lighting recommendations. While the IES administers the process and establishes policies and
procedures to promote fairness in the development of consensus, it makes no guaranty or warranty as to the accuracy
or completeness of any information published herein.

The IES disclaims liability for any injury to persons or property or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this document.

In issuing and making this document available, the IES is not undertaking to render professional or other services for or on
behalf of any person or entity. Nor is the IES undertaking to perform any duty owed by any person or entity to someone
else. Anyone using this document should rely on his or her own independent judgment or, as appropriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

The IES has no power, nor does it undertake, to police or enforce compliance with the contents of this document.
Nor does the IES list, certify, test or inspect products, designs, or installations for compliance with this document. Any
certification or statement of compliance with the requirements of this document shall not be attributable to the IES and
is solely the responsibility of the certifier or maker of the statement.

AMERICAN NATIONAL STANDARD

Approval of an American National Standard requires verification by ANSI that the requirements for due process,
consensus, and other criteria have been met by the standards developer.

Consensus is established when, in the judgment of the ANSI Board of Standards Review, substantial agreement has been
reached by directly and materially affected interests. Substantial agreement means much more than a simple majority,
but not necessarily unanimity. Consensus requires that all views and objections be considered, and that a concerted
effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether that person has approved the standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and will in no circumstances give an interpretation
to any American National Standard. Moreover, no person shall have the right or authority to issue an interpretation of an
American National Standard in the name of the American National Standards Institute. Requests for interpretations should
be addressed to the secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised at any time. The procedures of the American National
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from

the date of approval. Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.
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Please refer to the IES Bookstore for possible Errata: www.ies.org.
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Approved Method: Measuring Luminous Flux Waveforms for Use in Temporal Light Artifact (TLA) Calculations

1.1 Introduction

Cyclic variations in luminous output from a light source or lighting system are known as temporal light modulation
(TLM). TLM is known to affect visual perception, cognition, and brain activity. The variety of TLM patterns of solid-
state lighting has brought these effects to the attention of the lighting community. Research seeks to create new
metrics that predict the occurrence of visual, cognitive, and neurological effects based on measurements of the
physical stimulus, the luminous flux waveform. This Lighting Measurement (LM) standard defines the method
to reliably record, accurately measure, and reliably reproduce luminous flux waveforms and data sets from light
sources for use in TLA calculations. Informative Annex A provides known calculation definitions typically utilized
in TLA analysis.

1.2 Scope

This approved method describes the procedures to be followed and precautions to be observed in performing
reproducible luminous flux waveform measurements for use in temporal light artifact (TLA) calculations under
standard conditions. This document provides a description of the method of measurement, equipment requirements,
and formulation of luminous flux waveforms for use in the calculations of temporal light artifacts from light sources.
Luminous flux waveforms utilized in TLA calculations are for luminous flux frequencies between 1 Hz and 3,000 Hz
under various control conditions. In addition, data reporting formats are described.

Intentionally flashing or signaling lights outside the defined frequency range are not included within the scope of
this document.

2.1 CIETN 006:2016
International Commission on lllumination (CIE). CIE TN 006:2016, Visual Aspects of Time-Modulated Lighting Systems
- Definitions and Measurement Models. Vienna: CIE; 2016.

2.2 ANSI/IES LM-9-20
llluminating Engineering Society. Approved Method: Electrical and Photometric Measurement of Fluorescent Lamps.
New York: IES; 2020.

For measurements of fluorescent lamps, the laboratory shall meet the requirements stated therein.

2.3 ANSI/IES LM-45-20
[lluminating Engineering Society. Approved Method: Electrical and Photometric Measurement of General Service
Incandescent Filament Lamps. New York: IES; 2020.

For measurements of general service incandescent filament lamps, the laboratory shall meet the requirements stated
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2.4 ANSI/IES LM-51-20
llluminating Engineering Society. Approved Method: Electrical and Photometric Measurements of High Intensity
Discharge Lamps. New York: |ES; 2020.

For measurements of high intensity discharge lamps, the laboratory shall meet the requirements stated therein.

2.5 ANSI/IES LM-66-20
llluminating Engineering Society. Approved Method: Electrical and Photometric Measurements of Single-Ended
Compact Fluorescent Lamps. New York: IES; 2020.

For measurements of single-based fluorescent lamps, the laboratory shall meet the requirements stated therein.

2.6 ANSI/IES LM-78-17
[lluminating Engineering Society. Approved Method: Total Luminous Flux Measurement of Lamps Using an Integrating
Sphere Photometer. New York: IES; 2017.

For measurements using an integrating sphere system, the laboratory shall meet the requirements stated therein.

2.7 ANSI/IES LM-79-19
llluminating Engineering Society. Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products. New York: IES; 2019.

2.8 ANSI/IES LS-1-20
[lluminating Engineering Society. Nomenclature and Definitions for llluminating Engineering. New York: IES; 2020.
Online: www.ies.org/standards/definitions/. (Accessed 2019 Apr 22).

2.9 NEMA 77-2017
National Electrical Manufacturers Association. Temporal Light Artifacts: Test Methods and Guidance for Acceptance
Criteria. Arlington, Virg.: NEMA; 2017.

2.10 NEMA SSL 7A-2015
National Electrical Manufacturers Association. Phase Cut Dimming for Solid State Lighting: Basic Compatibility.
Arlington, Virg.: NEMA; 2015.

3.1 Ambient Temperature

The ambient temperature shall be maintained at 25 °C £ 5 °C, and measured at a point of not more than 1 m from the
device under test (DUT) and at the same mounting height as the DUT. The temperature sensor shall be shielded from
direct luminous radiation from the DUT and luminous or thermal radiation from any other source. Data recorded or
observations made with ambient temperatures outside of the required 25 °C + 5 °C are nonstandard conditions and
shall be noted in the test report.

3.2 Air Movement
The incidence of air movement on the surface of a device under test (DUT) may substantially alt%@mﬁ@nts
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