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• Introduction

• Materials for organic solar cells and photodetectors

• Organosilicon nanostructured luminophores (ONL)

• Plastic scintillators with ONL

• Organosilicon wavelength shifters (Si-WLS) 
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New materials for polymer BHJ solar cells and photodetectorsNew materials for polymer BHJ solar cells and photodetectors
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Diffusion 
length  10 nm

Organic Photovoltaic CellsOrganic Photovoltaic Cells
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Organic Photovoltaic CellsOrganic Photovoltaic Cells

Control:

• Absorption of the solar light

• Charge transport

• Solubility

• Morphology

• HOMO and LUMO energy levels of 

donor and acceptor
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Typical electrical characteristics of photovoltaic cells
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• Light weight

• Flexibility

• Large area

• Transparent

• Low-Cost

– No vacuum processing 

– No lithography (printing)

– Low-cost substrates (plastic, paper, even cloth…)

– Direct integration on package (lower insertion costs)

Advantages of organic electronics
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UV- Vis absorption spectra
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Organosilicon  derivatives of α,α’-dialkyloligothiophenesOrganosilicon  derivatives of α,α’-dialkyloligothiophenes
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I-V characteristics and IPCE spectra of photovoltaic cells 
based on oligothiophenesilanes

I-V characteristics and IPCE spectra of photovoltaic cells 
based on oligothiophenesilanes
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RC constant: 0.3 μs
Load resistance: 60 Ω
Device area: 0.12 cm2
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Detection of light pulses modulated 
at 5kHz with organic photodetector.

Transient response of organic 
photodetector to 10 ns light pulse from 

nitrogen laser (337 nm).
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Solar light spectra and absorption spectra of the mostly used materialsSolar light spectra and absorption spectra of the mostly used materials
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Photodetectors based on P11/[60]PCBM blend Photodetectors based on P11/[60]PCBM blend 
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Radiation control at the boarders

Plastic scintillators and their applicationsPlastic scintillators and their applications

X-ray tomography

Radiation control on nuclear power stationsIn medicine
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Plastic scintillators with the efficiency exceeding  those of anthracene crystals! 31
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Novel organosilicon wavelength shiftersNovel organosilicon wavelength shifters
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Efficient yellow and red wavelength shifters have been created 33



VUV Wavelength sifters for noble gas detectorsVUV Wavelength sifters for noble gas detectors

1
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3

4

Fig 1. Emission spectrum of LXe (1), absorption spectrum of p-terphenyl (2), absorption spectrum of 
new WLS (3), emission spectrum of p-terphenyl (4), emission spectrum of new WLS (5), photon 
detection efficiency (PDE) of the CPTA “blue-sensitive” photodiode (6), right axis. 

5

6

Nuclear Instruments and Methods in Physics Research A (in press), 
doi:10.1016/j.nima.2011.12.036. 34



ConclusionsConclusions

• Silicon atoms brake the conjugation between the adjacent luminophores that 
allows creation of organosilicon nanostuctured luminophores, which can be used in 
highly efficient and fast plastic scintillators and wavelength shifters. 

• Soluble oligothiophenesilane multipods are promising materials for organic 
BHJ solar cells and photodetectors with the response time of 20 - 30 ns . 
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• Light output of the “plastic nanoscintillators” can exceed those of the standard 
BC408 more then 1,6 times and even exceed the efficiency of anthracene crystals. 
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