Finding Neon: Measuring the Color and Light Output of Neon Tubes
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Gas-filled luminous tubes, known as “neon tubes”, are employed in art installations and commercial signs. The photographic documentation of neon is notoriously challenging due to its dramatic variance in
brightness and the color and brightness shifts that occur gradually over its lifespan. This heightens the importance of documenting color and brightness at a moment when their appearance is considered
acceptable. This study looks at practical considerations of using spectrometers to do so, and is part of a more comprehensive research project at the Getty Conservation Institute on the care of light-based artworks.

NEON LIGHTING TECHNOLOGY

Neon lights are made of four essential components: the sealed glass tube, the gas contained in the tube, the electrodes at either end, and the transformer,
which delivers high voltage. When the light is turned on, the gas is brought to a state of excitation and glows; this happens because gas charged atoms emit
photons due to the electrons’ energy absorption and release.

Colors are achieved through the following materials:

e Gas fill: noble gases, sometimes mixed together, produce characteristic colors and intensities.

e Glass body: glass can be colorless or colored by metal oxides added during its manufacturing process.

e Phosphor coating: a layer of fluorescent phosphors on the inside of the tube converts UV radiation emitted by the excited gas into a visible light.
e Paint or gels applied to the outside of the tube.
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WORKFLOW

e The object should be measured in a dark space; all light sources such as lamps,
openings, and windows should be turned off or blocked.

e Position neon unit and turn it on for 20 minutes in advance of the measurement (this
gives the gas in the unit time to reach equilibration inside the tube).

e Start the instrument and its PC software or mobile app, if necessary (see table below);

NEON LIGHT MEASUREMENT

After literature-based research and
consultation with conservation professionals
and neon art stakeholders, a variety of
spectrographic instruments were identified
to compare, based on:
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e |dentify the locations for measurement and document the spots selected by marking
them on a photo or diagram of the work.

e Block surrounding light from the unit itself, using black cloth; this is especially
important if the neon tube has different color sections, which will affect the
measurements.

e Perform the measurement placing the instrument in contact with the glass tube and
keep track of the acquired files name or time; written notes or a picture can be saved in

— Spectral Power Distribution (SPD), which
shows the energy levels at each wavelength
of the light spectrum. Each color (and gas)

N has a distinct SPD “fingerprint”.
— Chromaticity, representing light color
coordinates in the CIE 1931/76 color space
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SPDs of clear, uncoated neon+mercury gas-filled tube: the Gigahertz-Optik MSC15 diagram
(right) shows a peak under 380 nm, not visible in data from Sekonic C-800-U (left) pictures and SPDs of clear neon+mercury gas-filled tube: uncoated (left), fuchsia, green (right)
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