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What evidence do we have concerning the 
scribal process from manuscript images?



Optics can help us learn more because electromagnetic waves 
carry information about the materials they encounter



Why do things have color?

➢ Temperature – blackbody radiation

➢ Physical structure – constructive and 
destructive interference from films, grooves, or 
holes in the object structure

➢ Selective absorption – atoms, molecules, and 
crystal structures absorb some energy from 
some wavelengths than others



“White” objects reflect all visible wavelengths.  

If monochromatic light is used, the “white” object will now 
match the color of the incident light. 

http://www.webexhibits.org/pigments/intro/visible.html

http://www.webexhibits.org/pigments/intro/visible.html


“Colored” objects appear black if the incident light does not 
include the wavelengths they reflect.

http://www.webexhibits.org/pigments/intro/visible.html

http://www.webexhibits.org/pigments/intro/visible.html




Imaging an object using different light sources gives information 
about the materials present. 



IR imaging can 
reveal what lies 
beneath the 
paint layers. 

http://www.williamstownart.org/techbulletins/images/WACC%20Imaging%20of%20Paintings.pdf

http://www.williamstownart.org/techbulletins/images/WACC%20Imaging%20of%20Paintings.pdf


Raman spectroscopy looks for the frequencies of the molecular 
vibrations.



When the light frequency matches the material vibrations, light 
is absorbed.  Others are reflected or transmitted.
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When the light frequency matches the material vibrations, light 
is absorbed.  Others are reflected or transmitted.



When the light frequency matches the material vibrations, light 
is absorbed.  Others are reflected or transmitted.

http://www.webexhibits.org/pigments/intro/visible.html
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http://colourlex.com/project/raman-spectroscopy/

http://colourlex.com/project/raman-spectroscopy/


https://www.masterorganicchemistry.com/2016/11/11/bond-vibrations-ir-spectroscopy/

https://www.masterorganicchemistry.com/2016/11/11/bond-vibrations-ir-spectroscopy/


Results from Various Studies



https://onlinelibrary.wiley.com/doi/epdf/10.1002/jrs.1110

https://onlinelibrary.wiley.com/doi/epdf/10.1002/jrs.1110


https://onlinelibrary.wiley.com/doi/epdf/10.1002/jrs.1110
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https://onlinelibrary.wiley.com/doi/epdf/10.1002/jrs.1110

https://onlinelibrary.wiley.com/doi/epdf/10.1002/jrs.1110


https://pubs.acs.org/doi/pdfplus/10.1021/ac951097o

https://www.dia.org/art/collection/object/dreams-men-63568

Realgar & Pararealgar

http://marinmineral.com/mixed289.html

Orpiment

https://www.dakotamatrix.com/mineralpedia/7020/orpiment

https://pubs.acs.org/doi/pdfplus/10.1021/ac951097o
https://www.dia.org/art/collection/object/dreams-men-63568
http://marinmineral.com/mixed289.html
https://www.dakotamatrix.com/mineralpedia/7020/orpiment


https://pubs.acs.org/doi/pdfplus/10.1021/ac951097o

https://pubs.acs.org/doi/pdfplus/10.1021/ac951097o


http://www.pnas.org/content/pnas/107/13/5726.full.pdf

http://www.pnas.org/content/pnas/107/13/5726.full.pdf
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https://www.researchgate.net/publication/242015258_Mapping_of_egg_yolk_and_animal_skin_glue_paint_binders_in_Early
_Renaissance_paintings_using_near_infrared_reflectance_imaging_spectroscopy
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https://www.researchgate.net/publication/273889670_Spectroscopic_analysis_of_pigments_and_inks_in_manu
scripts_III_Old-Slavonic_manuscripts_with_multicolored_rubication
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https://www.sciencedirect.com/science/article/pii/S1296207416301881

https://www.sciencedirect.com/science/article/pii/S1296207416301881
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