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Abstract: The illumination of displayed museum objects must fulfil basic requirements such as 

the established conservation rules, aesthetic values and the visitors’ viewing expectations. 

Therefore, choosing the right intensity and spectral colours of those objects’ illumination is 

most frequently a very demanding task to curators, light designers and engineers. For a correct 

decision, the basic principles of white light composition, light interaction with the materials, 

measurements of the intensity and colours, and human visual perception must necessarily be 

considered. 

 

The spectral analysis and synthesis of white light are particularly relevant to understand the 

objects’ physical colours. The use of a particular spectral composition may be constrained by 

conservation restrictions and the public aesthetic and visual expectations. Alternative choices 

must, therefore, be considered to overcome possible incompatibilities. 

  

Radiometric and colorimetric measurements must be considered to characterize the 

illumination conditions and establish the best set-up. The physical observation conditions must 

be evaluated through the knowledge of the reflection, transmittance, absorption and 

scattering phenomena, affecting colours and intensities. Finally, the physiological effects of a 

particular illumination on the human vision have to be evaluated, under the principles of 

photometry and human vision physiology. 

 

All these ideas and concepts will be presented and discussed considering the particular 

restrictions imposed by the museum objects and the public viewing expectations. In this 

context, the importance of the light spectral composition and the radiometric and photometric 

characterization of the illumination will be particularly stressed. 
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Luís Miguel Bernardo graduated in Electrical Engineering from the Faculty of 

Engineering of Porto University and he got his MSc and PhD degrees in Physics at 

Virginia Tech in U. S. A.. He was a faculty member of the Physics and Astronomy 

Department, Faculty of Science of Porto University (FCUP), where he taught 

Physics and Optics until his retirement as full professor in 2012. 

 

During 40 years, his research activities have covered the areas of optical and 

imaging processing, holography, non-linear and ultra-fast optics. The history and 

dissemination of science and museological research are among his recent 

interests. He is author or co-author of about 150 scientific communications and 

papers in Optics and History of Science. He has written several didactic texts and 

he is co-author of two patents. He is the author of two books, “Histórias da Luz e 

das Cores” (Stories on Light and Colors) in 3 volumes (2005-2010) and “Cultura 

Científica em Portugal — Uma Perspectiva Histórica” (2013) (Scientific Culture in 

Portugal — An Historical Overview), published by the University of Porto Press.  

 

He was a reviewer of scientific journals: Optics Communications, Optical 

Engineering, IEEE Trans. Signal Processing and Optics & Laser Technology as well 

as the journals of the Optical Society of America, Journal of the Optical Society of 

America, Optics Letters and Applied Optics. He was a member of the following 

professional associations: The International Society for Optical Engineering 

(SPIE), American Physical Society (APS), Optical Society of America (OSA), 

“Ordem dos Engenheiros” (Portuguese Association of Engineers), New York 

Academy of Sciences, “Sociedade Portuguesa de Física” (Portuguese Physics 

Society), British Society of the History of Science (BSHS) and History of Science 

Society (HSS). 

 

He held several administrative and academic positions. He was chairman of the 

Department of Physics of the FCUP (2000-2001) and director of the Science 

Museum of FCUP (2004-2015). 

 

 

 

 

 

 

 


