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UV-Vis spectroscopy of  ancient paper 
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Theoretical simulations of  cellulose UV-Vis absorption 
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Temperature effect on spectral line shapes  

of  chromophores in solid  

Thermal 

 broadening 

Disorder-induced broadening of  the absorption 

line shape of  a chromophore in a solid matrix  
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Experimental set-up for low-temperature UV-Vis 

spectroscopy of  paper   
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Decreasing the scattering of  paper  

Refractive index of  cellulose nc⋍1.5 → refractive index matching material must be  

cryogenic, UV transparent,  low viscosity → enamel of  acrylate polymers (nc⋍1.46) 
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Experimental results 

→ tiny differences vs temperature 
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contributions of  a paper sample 
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Chromophores localized in the disordered regions 

 of  cellulose fibers 

X-ray diffraction 

Cellulose fibers are composed of  ordered and disordered regions 

Crystalline regions are unaffected by oxidative degradation 
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Conclusions 
 

The absorption spectra of  paper show negligible modifications as 
function of  temperature (14-300K). 

 

These results can be explained according the following hypothesis: 

 

 dynamic effects due to temperature are negligible with respect to 
those due to structural disorder; 

 

 chromophores that are relevant for UV-Vis absorption (responsible 
for yellowing of  ancient paper) are localized in the disordered 
regions of  cellulose fibers. 
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