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Lomonosov Moscow State University (MSU)
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Scientific program
1) Fundamentals of organic electronics: charge transport, modeling, 
photophysics, etc.

2) Materials for organic electronics: organic conductors and 
semiconductors, dielectrics, substrates, etc.

3) Organic field-effect transistors: single crystal, polymer and monolayer 
OFETs, integrated circuits and related devices.

4) Organic light-emitting devices: OLEDs and OLETs, white light-emitting 
devices, TADF devices, organic lasers.

5) Organic and hybrid solar cells: small molecules and polymer 
photovoltaics, tandem cells, perovskites-based photovoltaics, etc.

6) Organic sensors: physical (pressure, temperature, photo, etc.) sensors, 
chemo- and biosensors.

7) Characterization techniques: various spectroscopy, microscopy, and x-ray 
scattering techniques, charge mobility measurements, thermal and surface 
analysis, HOMO and LUMO evaluation, biomedical applications, etc.

8) Technologies of organic electronics: printing of organic materials and 
devices, roll-to-roll techniques, ink formulations, encapsulation, etc.
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11:00 – 11:30 Coffee-break

Chair: Paul Berger

11:30 – 12:00 I-1. Pavel Troshin. Towards understanding photochemical degradation of electron 
donor and acceptor components of organic bulk heterojunction solar cells

12:00 – 12:30 I-2. Artem Bakulin. Optical vibrational control of charge transport in organic 
semiconductors

12:30 – 13:00 I-3. Dmitry Godovsky. Resistive switch Red-Ox behavior as mechanism behind the 
operation of polyaniline memristors and neural network elements

13:00 – 13:30 I-4. Albert Nasibulin. Carbon nanomaterials for flexible and transparent electronics

13:30 – 15:00 Lunch

15:00 – 19:00 Trip to New Jerusalem Monastery (optional)

19:00 – 20:00 Dinner

20:00 – 22:30 Sport activities

Friday, September 25th

8:00 – 9:00 Breakfast

Chair: Dmitry Paraschuk

9:00 – 9:30 I-5. Alexey Komolov. Electronic properties of conjugated organic films and of their 
interfaces with solid surfaces studied by electron spectroscopy techniques

9:30 – 10:00 I-6 Mikhail Vener. Toward a unified description of different intermolecular 
interactions in organic crystals. Combined X-ray Crystallographic, Infrared/Raman 
Spectroscopic and solid-state DFT study

10:00 – 10:30 I-7. Viktor Ivanov. Computer simulation of microscopic ordering and charge 
transport in thiophene-based conjugated polymer PBTTT-C14 

10:30 – 11:00 I-8. Sergey Novikov. Charge transport in amorphous organic materials: effect of 
spatial correlation of the random energy landscape

11:00 – 12:00 I-9. Dmitry Paraschuk. Organic electronics in Russia: current state and perspectives.
Closing ceremony.

13:30 – 15:00 Lunch

15:00 – 15:15 Departure to Moscow
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Carbon nanomaterials for flexible and transparent electronics

A.G. Nasibulin 1,2

1 Department of Applied Physics, Aalto University School of Science, Puumiehenkuja 2, 
00076, Espoo, Finland

2 Skolkovo Institute of Science and Technology, 100 Novaya st., Skolkovo, 
Odintsovsky district, Moscow Region, Russia 143025

*e-mail: a.nasibulin@skoltech.ru

Since the 1980s, carbon nanomaterials, such as fullerenes, nanofibers, carbon 
nanotubes, graphene, graphene nanoribbons, have attracted tremendous attention of the 
researchers due to their unique properties. In the presentation, different carbon nanomaterials, 
their properties and applications in flexible and transparent electronics will be reviewed. The 
main stress of the presentation will be on single-walled carbon nanotube films and graphene. 

Carbon nanotubes (CNTs) are a unique family of materials exhibiting diverse useful 
chemical and physical properties. The CNTs and especially single-walled CNTs (SWCNTs) 
were found to have exceptional mechanical, thermal and electronic properties. Among 
different routes to synthesize SWCNTs, an aerosol CVD method is one of the most 
promising. This method allows growing high quality and clean SWCNTs with certain 
diameters and lengths.1 CNTs can be deposited onto practically any substrate, including 
temperature nontolerant polymers, so that time-consuming steps of CNT purification from the 
catalyst and support, dispersion and deposition processes are avoided. Taking into account 
high transparency, SWCNT films are a strong candidate for the replacement of commonly 
used transparent electrodes, such as indium-tin oxide (ITO), which have several drawbacks, 
including high refractive index and haze, spectrally non-uniform optical transmission, limited 
flexibility, restricted chemical robustness and depleted raw material supply. SWCNT 
networks have been demonstrated to show potential advantages in performance and 
fabrication cost reduction in comparison with ITO as well as most of organic materials that 
have been extensively studied as low-cost alternatives2. Furthermore, high flexibility of the 
SWCNTs opens avenues beyond the ITO, i.e. creation of completely new components, 
urgently needed in the flexible, transparent and stretchable electronics.3

Graphene possesses similar properties to SWCNTs. Graphene is strictly two-
dimensional material exhibits exceptionally high crystal and electronic quality and, despite its 
short history, has already revealed a cornucopia of new physics and potential applications. It 
is tougher than diamond, but stretches like rubber. It is very transparent and conducts 
electricity and heat better than copper nanowires. The importance of graphene as a material 
for flexible optoelectronic applications is not in doubt including ITO replacement.

This work was partially supported by Ministry of Education and Science of Russian 
Federation (Project DOI: RFMEFI58114X0006).
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Electronic properties of conjugated organic films and of their interfaces with solid 
surfaces studied by electron spectroscopy techniques.

A.S. Komolov
St. Petersburg state University

Electronic properties of the surfaces of the conjugated organic materials have attracted 
scientific interest because of possible applications in organic electronics devices as well as in 
single-molecule devices. The electron spectroscopy techniques were used successfully to 
characterize the energy level alignment and the density of the electronic states at organic film 
interfaces with metal and semiconductor surfaces. Selected results on the interfacial vacuum 
level shift and on the formation of a 5-7 nm extended interface layer obtained by core-level 
and ultraviolet photoelectron spectroscopy will be reviewed. The electronic properties of the 
surface organic layers can be tuned by means of the influence of the substrate material and by 
introducing polar substituents into the molecules. That may have a pronounced effect on the 
density of valence states and on the density of the unoccupied electronic states (DOS and 
DOUS, respectively). Particularly, the substitution by electron-withdrawing groups would 
typically provide a stabilization of the energy positions of the edges of the forbidden energy 
gap and to narrowing of the bandgap. The changes of the DOS peak structure can be 
monitored by means of ultraviolet photoelectron spectroscopy, the DOUS changes can be 
monitored by means of inverse photoemission spectroscopy (IPES), by means of near edge X-
ray absorption spectroscopy (NEXAFS) and using the total current spectroscopy (TCS). The 
experimental results are supported by the results of the first-principle electron structure 
calculations. The recent results on the interface formation and on the DOUS of the ultrathin 
films of substituted fullerene and phthalocyanine films on solid surfaces are presented. 
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