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Fig.1 On sheet is minimal fading; the hue of the   Fig.2  The bands contain two shades of 

yellow, the more realgar paint is evident in the oval sun     orange being mostly pararealgar 

[3] 

disc and the upper strip of the double band [3] 

 

Generally, arsenic can be found in more than 320 minerals [1-5], including 

orpiment (As2S3) and realgar (r-As4S4), which were used as paint pigments 

formerly [3], Fig.1,2. Nowadays there is an issue connected with difficulties 

in finding the best illumination method for artworks belonging to the cultural 

heritage [4]. In nature, the arsenic bearing sulfides are oxidized and the 

increasing concentration of the dissolved arsenic can produce serious 

environmental problems [5].It was found that general dissolution behavior 

and products for amorphous As2S3 and orpiment are comparable and differ 

only in terms of pH-dependency, reaction kinetics, and efficacy with 

generally lower activation [6,7]. There are many reasons for interest in the 

light guiding that can be used in numerous potential applications such as 

biological and chemical sensing, non-linear optics, pyrometers, and 

transmission of IR lasers [8,9]. The efficiency and the stability of in bulk, 

fiber and film forms are connected with optical aging due to the exposure to 

atmospheric conditions [1,2,4]. Unforeseen problems sometimes arise because 

of temperature changes, which may lead to the condensation of the moisture. 

The optical aging of fibers was established and associated with a dynamic 

https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=13&cad=rja&uact=8&ved=0ahUKEwjqv5a6xsjNAhUL1SwKHX7EAfQQFghhMAw&url=http%3A%2F%2Fwww.matud.iif.hu%2F03sze%2F006.html&usg=AFQjCNGT7kRjcc-SFaLsJqmA4RZP5J_8dA&sig2=tk_ICi-3DXAzO9x_U0KoTQ&bvm=bv.125596728,d.bGg
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grow of the absorption bands attributed to OH and H2O groups [9]. Similar 

processes were observed in a bulk As2S3, for which the 2–4 μm wavelength 

region was the most affected one and a gradual degradation over the corrosion 

time was detected [9]. An ambient air exposure, in general, attacks the as 

prepared surface of the As2S3 films resulting in the formation of As2O3 

crystals [2,4]. Beside internal impurities there are realgar nanophase 

inclusions in glassy matrix of g-As2S3 [1]. Illumination of g-As2S3 with 

realgar inclusions by laser beams of different energies causes polymorph 

realgar-pararealgar transition in the glassy matrix [1]. The effectiveness of 

this transformation depends mainly on the photon energy used for the 

irradiation but the tendency was observed for all applied photon energies from 

1.65 to 2.54 eV [1].  Both in case of exposure to ambient air and to light the 

realgar crystal show a polymorph transition and formation of As2O3 units [2]. 

During illumination a-As2S3 nanolayer (prepared in situ in high vacuum) by 

laser with energy above optical band gap there was discovered mass-transport 

and polymorph transition only [11]. 

So the problem of optical diagnostic of atmospheric corrosion and optical 

aging products of chalcogenide glasses is multidisciplinary.  
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