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Bismuth ferrite (BFO) is a promising material for the photovoltaic applications due
to its abnormal photovoltaic effect and large values of photocurrent [1]. Recently the
possibility to control the photoconductivity by the controllable arrangement of domain
structure was demonstrated in BFO thin films [2]. In the same time, there is a lack of
microscopic studies of domain kinetics, which has a great interest for the domain en-
gineering.

Here we focus on the studying of the domain structure and local polarization rever-
sal under the action of electric field in BFO thin film grown by sol-gel process. The
vector piezoreponse force microscopy (VPFM) measurements allowing to visualize
domain structure was supplemented by the photocurrent conductive atomic force mi-
croscopy data giving a possibility to identify charged domain walls. We demonstrated
that sol-gel BFO thin films possesses self-polarization effect in vertical direction. Thin
films consisted of the areas with preliminary unidirectional spontaneous polarization
vector. These areas were separated by the charged grain boundaries (which was also
the charged domain walls). We showed that domain structure evolution was confined
in these “islands”™ regions which we link to the peculiarities of thin film sintering (is-
land-like growth). The increased voltage amplitude was necessary to initialize domain
wall propagation through the charged grain boundaries. These local studies give a new
insight in BFO thin films macroscopic properties — domain structure relation.

Fig. 1. Domain structure in BFO thin films:
a) Topography, b) differential topography, c) vertical PFM phase, d) photocurrent.
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The equipment of the Ural Center for Shared Use “Modern nanotechnology” UrFU
was used.
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A computer program calculating the kinetic coefficients by the Monte Carlo method for
subsequent description of runaway electrons beam dynamics is developed. The calculated
coefficients have been compared with corresponding experimental values.

B Uncturyte snexrpodusuxu ¢ cepearnnl 2000-x To0B BEAYTCS UCCIEAOBAHUS
yOeraroiux 3JeKTPOHOB, YCKOPSIEMBIX B IIPEIBAPUTEIHHO pa3peskeHHOM Bo3nyxe. Co-
3/1a€TCs yCTPONCTBO, KOTOPOE Oy/IeT UCTIOIB30BaTh ATO SBJICHUE JIJISl TIOTYyYEHUS MOIII-
HOTO CHJIBHOTOYHOTO 3JIEKTPOHHOTO Tyuka. UTOOBI omucaTh AMHAMUKY YCKOPSEMBIX
AIIEKTPOHOB MOCTPOCHA TEOPETUUECKAsE MOJICIb, CBOSIIASICS B OTHOMEPHOM MPUOITHU-
KCHUH K PEIICHUIO CUCTEMbI TU(depeHITNANTBHBIX YPaBHEHUMN, PECTaBICHHOM B [1].
Jliist ee petienus TpeOyeTcsi 3HaTh 3HAYCHHS YaCTOThI MOHU3AIHNH, IPeiOoBOI CKOpO-
CTH DJICKTPOHOB M YaCTOTHI Mepexo/ia JIEKTPOHOB B pexkuM yoeranus. Llennio HacTos-
et paboThI SBUJIOCH HAITUCAHKUE KOMITBIOTEPHOM MPOTPAMMBI JJIsi OIICHKH dTUX KUHE-
TUYECKUX KOA(D(PUITMEHTOB B PA3IMUHBIX YCIOBUSIX IKCIIEPUMEHTA.

AJTOpUTM MporpaMMmbl OCHOBaH Ha mMeToae MonTe-Kapno: Monenupyercs: 6071b-
III0€ YHUCJIO CTOJKHOBEHUH AJIEKTPOHA C MOJICKYJIaMU a30Ta MPHU €T0 JIBUKEHUU B HJICK-
TpuueckoM nojie. OnpenenseTcss TUM B3aUMOACHCTBUS AJIEKTPOHA C MOJIEKYJION (BO3-
OyXJleHHue, MOHU3AIMs, YIIPYTroe paccesHrue) u yroa paccesHus. KonmnuecTBeHHbIMU
MepaMHu BEPOSITHOCTEH MPOIIECCOB B3aUMOCHCTBUS CIIy)XaT JaHHBIC TO APHEKTUB-
HBIM CEUEHUSIM ATUX MPOLEeccoB [2]. YIIbl paccesiHus ONPEAEIISIIOTCS, UCXOAS U3 3aBU-
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