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ХVІI Міжнародна Фреїківська конференція з фізики і технології 

тонких плівок та наносистем. Збірник тез. / За заг. ред. 
проф. В.В. Прокопіва. Івано-Франківськ : Видавництво Прикарпатського 
національного університету імені Василя Стефаника, 2019. 376 с. 

 
Представлено сучасні результати теоретичних і експериментальних 

досліджень з питань фізики і технології тонких плівок та наносистем: 
метали, напівпровідники, діелектрики, провідні полімери; методи 
отримання та дослідження; фізико-хімічні властивості; нанотехнології і 
наноматеріали, квантово-розмірні структури, наноелектроніка, тощо. 
Матеріали підготовлено до друку Програмним комітетом конференції і 
подано в авторській редакції.  

Для наукових та інженерних працівників, що займаються проблемами 
тонкоплівкового матеріалознавства, мікро- та наноелектроніки. 

Рекомендовано до друку науково-технічною радою Фізико-хімічного 
інституту ДВНЗ «Прикарпатський національний університет імені Василя 
Стефаника» 

 
XVII International Freik Conference Physics and Technology of Thin 

Films and Nanosystems. Abstract book. / Ed. by Prof. V.V. Prokopiv.  Ivano-
Frankivsk : Publisher Vasyl Stefanyk Precarpathian National University, 2019. 
376 с. 

 
The results of theoretical and experimental researches in directions of the 

physics and technology of thin films and nanosystems: metals, semiconductors, 
dielectrics, and polymers; and methods of their investigation; physic-chemical 
properties of thin films; nanotechnology and nanomaterials, quantum-size 
structures; thin-film devices of electronics, are presented. The materials 
preformed for printing by Conference’s Organizational Committee and Editorial 
Board, are conveyed in authoring edition.  

For scientists and reserchers on the field of thin-film material sciences, 
micro- and nanoelectronics. 

 
 

©ДВНЗ «Прикарпатський національний 
університет імені Василя Стефаника», 
2019 
© Vasyl Stefanyk Precarpathian National 
University, 2019 

  



 POSTER REPORTS Session 1 

  147 

Dielectric Relaxation in Polystyrene Thin Films Doped with DR1 
Guest Molecules 

Fedosov S.N.1, Giacometti J.A.2, and Sergeeva A. E.1 
1Odessa National Academy of Food Technologies, Odessa, Ukraine, snfedosov@ukr.net 

2Instituto de Física de São Carlos, Universidade de São Paulo, Brazil 

The information on the chromophore dynamic and stability of the poled 
order in nonlinear optical polymers can be obtained by studying dielectric 
relaxation processes. In this work, the dielectric properties of the guest-host 
PS/DR1 system has been studied by the AC dielectric spectroscopy method at 
frequencies from 1 Hz to 0.5 MHz and by the thermally stimulated 
depolarization (TSD) current method in the range from -160 to 0oC.  

There were four peaks on TSD curves at -15, -30, -61 and -129 oC. The 
peak at the lowest temperature was attributed to the γ-relaxation, while the peak 
at -15 oC was probably caused by the space charge accumulated due to 
interfacial and/or electrode processes. The origin of other two peaks was not 
clear, but they were probably related to β-processes. Real and imaginary parts of 
the dielectric constant ε in the frequency domain have been measured at constant 
temperatures from 30 to 130 oC. The α-relaxation was seen as well defined loss 
peaks at T higher than glass transition temperature Tg. Increase of the ε with 
decreasing frequency at sub-Tg temperatures can be attributed either to the 
conductivity effect, or be considered as the high frequency part of the α-peaks 
positioned out of the employed frequency range.  

The empirical Havriliak-Negami’s model has been applied for fitting the 
experimental data. It has been found that the experimental curve approached the 
Debye curve (with increase of temperature) only from the low frequency side. 
The dielectric strength in doped PS appeared to be much higher than that in pure 
polymer indicating that the high dipole moment of the chromophore molecules 
affects the dielectric constant of the system only at low frequencies. 

We performed Hamon’s transformation of the isothermal (absorption) 
currents at different temperatures from 20 to 125 oC in order to obtain the 
frequency dependence of the dielectric constant in this range. It has been found 
that the temperature dependence of the characteristic peak frequencies at sub-Tg 
temperatures was close to the Arrenius formula with the activation energy of 
0.52 eV, while the Williams–Landel–Ferry model was more suitable above Tg.  

Our results were in good agreement with the reported data on the same 
system obtained by the more complicated measurements of the second harmonic 
generation signal. Thus, the combination of three methods allowed us to study 
dielectric properties of the system in wide range of temperatures and 
frequencies. 
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