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NCU instruments development team: 
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M. Sylwestrzak MSc. Ing. A. Szkulmowska PhD  M. Szkulmowski PhD P. Targowski PhD 



In permanent co-operation with:  

Institute for the Study, Restoration and Conservation of Cultural Heritage, 

Nicolaus Copernicus University  

prof. Bogumiła J. Rouba 

Magdalena Iwanicka, PhD 

Ludmiła Tymińska-Widmer, MA 

Teresa Łękawa-Wysłouch, MA 

Elżbieta Szmit-Naud, PhD 

Institute of Optoelectronics, Military University of Technology in Warsaw  

Jan Matejko Academy of Fine Arts in Cracow 

prof. Jan Marczak, Wojciech Skrzeczanowski PhD, Roman Ostrowski PhD 

Paweł Karaszkiewicz, PhD 



Characteristics of the instruments 

parameter Instrument I Instrument II 

light source D855 Broadlighter Q-870-HP Broadlighter 

spectral range 780 – 920 nm 770 – 970 nm 

power at object 600 – 1500 μW 800 μW 

axial resolution 4.5 μm (in varnish) 2.2 μm (in varnish) 

transverse resolution ~15 μm 12 μm 

sensitivity ~ 100 dB ~ 100 dB 

distance to object 65 mm 43 mm 

max. field of view 20 ᵡ 20 mm 17 x 17 mm 

General description: Spectral domain OCT utilising diffraction grating spectrometer with linear 
CDD detector (2048 px) 



The new system, built for CHARISMA 

objective LSM 04 LSM 02  

Lateral resolution  12.4 µm 6.2 µm 

Distance to object  43 mm 7.5 mm 

Scanned area  17 x 17 mm 5 x 5 mm 

DOF 250 µm 55 µm 

Q-870 HP 



Data collection modes 

OCT 

Light source 

Spectrograph 



Output data formats - default 
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Output data formats - default 

.avi .jpg 



Output data formats - default 

.avi .jpg 



Catalogue structure 

Object_name (e.g. Ghent_Altarpiece) 

2012-02-27_172254_3000x100 

2012-02-27_172254_3000x100.avi 

2012-02-27_172254_3000x100_00001.jpg 

2012-02-27_172254_3000x100_00002.jpg 

2012-02-27_172254_3000x100_00100.jpg 

…..... 

2012-02-27_172254_3000x100_klatki.nat 

2012-02-27_172254_3000x100_klatki.pow 

2012-02-27_175527_3000x100 

2012-02-27_181235_6000x1 

…..... 

Central & single frames 

2012-02-27_172254_3000x100_00050.jpg 

2012-02-27_175527_3000x100_00050.jpg 

2012-02-27_181235_3000x100_00001.jpg 
…..... 



Output data formats 

Cropped AVI 

Composed AVI 



Output data formats 

Cropped AVI 

Surface + cross-sections 
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Output data formats 



Inscription between two varnish layers 

5090 m 

90160 m 



Applications developed in NCU 

 -  structure examination: 

 absolute LIBS stratigraphy 

 monitoring of cleaninig procedures, inc. monitoring of 

laser ablation of varnish 

- real-time monitoring: 

 structure of  objects with glass support 

 destruction processes of historic glass 

 tracking of deformations under environmental stress 

 sequence and thickness of varnish and glaze layers 

 structure and surface morphology of glazed ceramics 

 volume rendering – 3D maps and profilometry 
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