
 
  

Taras Shevchenko National University of Kyiv 
Institute of Physics NAS of Ukraine 

Minor Academy of Sciences of Ukraine 
Ukrainian Physical Society  

under the auspices of  
Representative Office of Polish Academy of Sciences in Kyiv 

 

 

Dedicated to the 100th anniversary  
of the National Academy of Sciences of Ukraine 

 
 

SPECTROSCOPY OF 
MOLECULES AND CRYSTALS 

 

 

 

 

 

 

Kyiv - 2017  
 

Book of Аbstracts 
of XXIII Galyna Puchkovska International School-Seminar 

(Kyiv, Ukraine, September 20–25, 2017) 



 

 
УДК 531:535 (063) 
         S78 
 

The Book of Abstracts was approved for publication by the Scientific Council 
of the Institute of Physics of the National Academy of Sciences of Ukraine 

(Protocol No. 6 of 13.07.2017) 
 

 

 

Spectroscopy of Molecules and Crystals: the Book of Abstracts 
of XXIII Galyna Puchkovska International School-Seminar, Kyiv, 
Ukraine, September 20–25, 2017. – K. : Talkom, 2017. – 258 p. 

ISBN 978-617-7397-44-0 
The Book contains abstracts of reports presented at XXIII Galyna 

Puchkovska International School-Seminar “Spectroscopy of Molecules and 
Crystals” dedicated to the 100th anniversary of the National Academy of 
Sciences of Ukraine (20-25 September, 2017, Kyiv, Ukraine). The abstracts 
cover recent advances in theoretical and experimental spectroscopy of 
crystalline and amorphous solids, liquid crystals, biological objects and 
polymers, nanosystems, thin films, surface and intermolecular interactions. 
Non-linear optical phenomena, computer simulation, as well as up-to-date 
spectroscopic methods and instrumentation are included.   

               УДК 531:535 (063) 
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The results of numerous studies show that many properties of NA 

bases,adenine (A), guanine (G), cytosine (C), thymine (T) and 

uracil(U),depend on relative positions of their frontier molecular levels. The 

MO energies can be estimated experimentally [1] or quantum-chemically [2]. 

It was earlier  proposed todefine the donor/acceptor properties of the 

conjugated molecules by the parameter 0 connecting with relative positions 

of the frontier levels: 0 =([LUMO]-)/([LUMO]-[HOMO]), where  is 

an energy gap middle of reference molecule, for example, polyene with 

balanced donor and acceptor abilities. Similar approach was used for 

theoretical estimation of the donor/acceptor properties of NA-bases, when 

0= 0.5. The calculations gives 0< 0.5 for high acceptor pyrimidine bases 

and 0> 0.5 for purines with their prevalent donor property (Fig.a). The 

donor/acceptor parameter is shown to be experimentally estimated by 

electron affinities [2], [LUMO], and electron transition energy, ([LUMO] - 

[HOMO], (Fig.b). 

 

Fig. 1.The donor/acceptor parameter  for purine and pyrimidine bases (a) 

and phosphorescence spectrum ribonucleotides (b):the aqueous solution; 

excitation wavelength  ex=260 nm, СrAMP,rCMP,rGMP,rUMP=0.34 mM. 

[1]. V.A. Ovchinnikov, D. Sundholm. Coupled-cluster andden sity function 

altheorystudiesoftheelectronic 0–0 transitionsofthe DNA bases. 

//Phys.Chem.Chem.Phys.– 2014. –Vol. 16. – p. 6931 – 6941. 

[2]. D. Svozil1, P. Jungwirth, Zdeněk Havlas. Electron binding to nucleic acid bases. 

Experimental and theoretical studies. //Review. Collect. Czech. Chem. Commun. – 
2004. – Vol. 69.–p. 1395-1428.  
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