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Damage
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MAKE EVERY PHOTON COUNT!




1) Light Sensitivity of Material.

2) Intensity of light, IR & UV.

3) Duration of exposure to light.

4) Spectrum of lighting source (SPD)
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200 Lux

Low sensitivity objects to light

< DURABLE
OIL AND
ACRYLIC
PAINTINGS

Just Noticeable Fade = 75 — 1,500 years

Total Fade = 2000 - 50,000 years
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Just Noticeable Fade = 1.5 -20 years

Total Fade = 50-600 years




Assessing Light, UV and IR
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SPECTRAL DAMAGE FUNCTIONS (SDF)
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CIE:157:2004 “Control of Damage to Museum Objects by Optical Radiation”




SPECTRAL DAMAGE FUNCTIONS (SDF)
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SPECTRAL DAMAGE FUNCTIONS (SDF)
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ACTION SPECTRA

Brasilwood Lake (red) Weld Lake (yellow)
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ACTION SPECTRA

Litmus (blue)

ABSORBTANCE

RELATIVE MATERIAL DAMAGE POTENTIAL

— — = = ACTION SPECTRA

------------ DAMAGE FUNCTION




Brasilwood Lake (red) Weld Lake (yellow)
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Luminosity Function
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200 Lux 50 Lux

Low sensitivity objects to light Very and _moderatel%/
light sensitive objects

DURABLE e TEXTILES

OIL AND « WATERCOLORS
ACRYLIC - WOOD
PAINTINGS

« COLOR
PHOTOGRAPHY

Just Noticeable Fade = 75 - 1,500 years Just Noticeable Fade = 1.5 -20 years

Total Fade = 2000 - 50,000 years Total Fade = 50-60,000 years




SDF 400-/80nm

e General

« Useful for assessing a lighting
sources’ damage potential to a
group of objects (not used to
predict damage to specific
objects).

« Quaternary in importance after
reducing illuminance, reducing
duration of exposure and
eliminating IR & UV

 Most useful for reducing damage
potential of durable colors.

ACTION SPECTRUM

Specific

Useful for predicting fading of
specific objects.

Requires spectroscopy to
determine precisely what pigments
and dyes are present.

Not commonly used



SDF SPREADSHEET BY MASAHIRO TOIYA, CCS LIGHTING
AND SCOTT ROSENFELD, SMITHSONIAN INSTITUTION

http://tinyurl.com/museumlighting

| Chart 3 - £
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1 SPDO'(A) Filter T(A) Sa(h) Sb(d) Sc(A) sd(A) Se(h) V(A) Eadm Ebdm Ecdm Eddm Eedm  SPD*V*683
2 7207 1 g 1 100000 -7.2807 -7.28-07 -T.2E-07 -7.2E-07 -7.26-07 0
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5 23607 1 0.892256 . -2.26-07 ]
5 53807 1 0858988 000002 ! -5E-07 0
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0 - T u 0

21| -3.86-07 104857 0 00 s s00  7eo 00 800 -3.1E-07 0 2700KBLK  [3200K BLKJCCS &
22 26607 1 0467666 Wavelength (nm) -21E-07 0
23| -216-07 1 0450229 -1.76-07 ] Ea dm per lux= 8.006-06| 199€-03| €
24 -L9E-07 1 0433447 h: -156-07 0 Ebdm per lux= 1.796-04| 235604 2
14 4 b | Instructions | Damage Table ./ SPD Normalizer /N, 5PD 7 SPDInfo 7 #1. SORRA 3000KMR 15 #2,MSI 3000KPARZ0 #3 CREE3000KPARZS . =4 GEoOKWINM 0 ] ]
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Joseph Padfield’s website at the National Gallery UK

http.//research.nglondon.org.uk/scientific/spd/?page=home
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RELATIVE SPECTRAL DAMAGE FUNCTION
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Relative Material Damage Potential
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Royer, Michael P. 2014. “TRUE COLORS: LEDS AND THE RELATIONSHIP BETWEEN CCT, CRI, OPTICAL SAFETY, MATERIAL
DEGRADATION, AND PHOTOBIOLOGICAL STIMULATION.” Pacific Northwest National Laboratory (PNNL),



RELATIVE SPECTRAL DAMAGE FUNCTION
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_IE Spectral Damage Paotential
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Royer, Michael P. 2014. “TRUE COLORS: LEDS AND THE RELATIONSHIP BETWEEN CCT, CRI, OPTICAL SAFETY, MATERIAL
DEGRADATION, AND PHOTOBIOLOGICAL STIMULATION.” Pacific Northwest National Laboratory (PNNL),
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