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History of the artwork:  

materials and structure (techniques) of 

original and previous conservations. 

 

Conservation planning: 

materials to clean, to support, to colour, 

 to varnish... 

Intervention for conservation is like medical operation. 

Scientific analysis is desired  

to understand the history of artworks. 

Stefano Scarpelli at Uffizi Gallery Akiko Okimoto  at Tokyo National Museum 
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500 cm -1 =15 THz 

CT 

THz gap in NDT for cultural heritage 

THz waves  

(0.1-10 THz) 

= T-rays  

= Sub mm waves  

= Far-infrared  



Advantages of THz waves 

THz waves can reach preparation layers 
Completely non-destructive 

Sufficiently high resolution in analysing support and preparation 

Varnish is transparent 

Traditional mineral pigments have particular response (absorption 

peaks, reflection levels)  

THz pulse echo: 
Time of flight Pulse in time domain---FFT---Spectra in freq domain 
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Pigments in 
"Libro dell'Arte" 
Cennino 
Cennini,  
~1400 ca. 

Zecchi Bizzari 
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-Prof. ssa Misao 
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Specimens to establish measurement protocols 



K. Fukunaga et al., IRMMW-THz, 2007 

XRF, XRD, FTIR, EPMA, etc can do even 

better, if sampling is allowed. 

Spectroscopy: material analysis , usually in transmission 

Zallen, Lucovsky, "Lattice Vibrations in 

Trigonal HgS", Phys. Rev. B, Vol. 1, 1970.  



Example: Transmission imaging 

Å ~34% has noise floor transmission 

Å ~40% has ~10% transmission 

Å ~18% has ~20% transmission 

Å ~8% has ~30% transmission 

Transmission Through Base Between 0.4 and 1.0 THz 
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Proc. of the 36th IRMMW-THz, Houston, USA, 2011.  
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