features which are absent in spectra of titanium butoxide deposited on Si and are at-
tributed to appearance of Ti’" valence states in ITO/TiO,. This conclusion is con-
firmed by density functional theory electronic structure calculations of stoichiometric
Ti0, and oxygen deficient TiO,.;5. XPS C 1s measurements show the formation of C-
O and O-C=0 bonds which evidence the presence of residual carbon which can draw
oxygen from the film network and induce the formation of fraction of Ti’" states in
TiO, films. The formation of Ti’* surface states in the band gaps can induce a reduc-
tion in the rate of recombination between electrons and holes, increase a photocatalyt-
ic activity and improve the photovoltaic properties.

To conclude, we have studied Ti oxidation states in ITO/TiO, thin films prepared
from titanium butoxide (Ti*") diluted in isopropanol. The appearance of Ti’" states in
ITO/TiO, is proved by the measurements of XPS Ti 2p and XPS VB spectra and DFT
calculations of stoichiometric and oxygen deficient TiO,. The measurements of XPS
C Is and O 1s spectra have shown the formation of C—-O and O—C=0 bonds which
can draw of oxygen from the film network. By such way, the oxygen deficiency in
TiO, is created and as a result, Ti>" surface states can induce a reduction in the rate of
recombination between electrons and holes and improve the photovoltaic properties.

This work was supported by RFBR grant 14-08-31088.
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X-ray photoelectron spectroscopy (XPS) is used to study the effect of implantation of
phosphorus and calcium ions on the structure and electronic structure of the surface of the
titanium samples. After ion implantation of P" and / or Ca" the structures are formed on the
surface of the samples which has favorable effect on the biocompatibility.
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MeTtogoM peHTreHoBckoi (orosnekrpoHHoi criekrpockonuu (POIC) uccneno-
BaHO BJIMSIHUE UMIUIAHTAIIMM HOHAMH (ocdopa U KalbIUs HA COCTaB U AJIEKTPOHHYIO
CTPYKTYpY OBEPXHOCTH TUTAHOBBIX 00pa3IIOB.

OObeKkTaMu HCCIENOBaHUS SIBIISLTUCH MUKPOKpPHUCTANIMYECKU TuTaH (cg-Ti) —
KOMMEpPYECKHU YHUCThIN TUTaH, cooTBeTCTBYOmM Kiaccy 4 («Grade 4») mo amepu-
kaHckoit (ASTM) u mexaynapoanoit (ISO) cucreme crangapros. KonuyectBo npu-
Mecel, comtacHo 3TuM crangapram, cienytomee: C —0,052%; O, — 0,34%; Fe —
0,3%, N — 0,015%. M3yuanuch Takke HAaHOCTYKTYpUPOBaHHBIE 0OOpaslibl TUTaHA
(cpennuii pazmep 3epHa 150 HM), TOJTy4EeHHBIE METOIOM UHTEHCUBHOM IJIACTUYECKOM
aedopMaIiy ¢ TOMOIIBI0 PABHOKAHAIBHOTO YITIOBOTO MIPECCOBAHUS C MOCIEAYIOIeH
TepMOMeXaHHUYeCKoi 006paboTKoif. OOpa3Ibl MMITAHTHPOBANICH HOHAMH P n/umu
Ca’ ¢ sneprueii 30 x3B. IIpogomKUTENLHOCT, OONTYUEHHSI COCTABHIA 38 MUH, TIPH
KOTOPOM ILIOTHOCTB [0TOKa gocTrrana 1:107 em™.,

Ananu3 PODC criekTpoB OCTOBHBIX YPOBHEH M BaJIGHTHBIX IOJIOC 00pa3IloB IO-
Ka3aju, 4YTo 3apsI0Boe cOCTOosiHME MOHOB Ti U (ha30BbIN COCTAaB MOBEPXHOCTH HAHO-
CTPYKTYPHUPOBAHHOIO TUTAHA OCTAIOTCSI HEU3MEHHBIMU, IO CPABHEHUIO C UX MHUKPO-
KPUCTAJUTMYECKUMHU aHajioraMu. OTIMYUTEIbHOM 0COOCHHOCThIO HAHOCTPYKTYpPHUPO-
aHHBIX 00pa3IIOB ABIAETCS HAIMYUE OOJIEE TOJCTOTO 3aLIUTHOTO CIOSI TMOKCUIA TH-
TaHa Ha TOBEPXHOCTH.

I[Tocne ummnanTanuy noHamu P n/umin Ca’ Ha MOBEPXHOCTAX TUTAHOBBIX 00pa3-
0B popmupytorcs Ca’’, Ti — P u [PO4]” cTpyKTYphI, KOTOpbIE GIArONPUATHO BIIHs-
10T Ha OMOCOBMECTUMOCTh U MHAYIIUPYIOT OMOAKTUBHBIC YUACTKU JJIsSI TTOCTIEAYIOIIe-
ro (opMHpPOBaHUS TUAPOKHANATUTA (OCHOBA MUHEPAIBHON COCTABJISIONIEH KOCTEN).
Onupasch Ha MOTYYEHHbIC JaHHbBIE, MOXKHO MPOBOAUTH JaJIbHEHIIIEEe COBEPIIICHCTBO-
BaHHUE MAaTEPUAJIOB ISl MEIUIIUHBI, YTOOBI, B KOHEYHOM MTOTE, TTOJYYUTh ONTHUMATh-
HYIO TIOBEPXHOCTh TUTAHOBBIX CIIABOB, HEOOXOIUMYIO JUIsi O€30MAaCHOTO BHEAPECHMUS
YCTPOWCTB U3 3TUX MAaTEPUAJIOB B )KUBOM OPTaHU3M.

Paboma evinonnena npu nooodepowcke epanma PODU-Ypan Ne 13-08-96007.

PROTOTYPE CALIBRATION OF RADON CONCENTRATION
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Radon (***Rn) and its progeny (*'°Po, *'*Pb, *'*Po and *'*Bi) are the most im-
portant contributors to human exposure from natural radiation sources. In the last
years, there are many experiences conducted to primary and secondary standard
source of radon in different laboratories in all over the world. Radon standard source
mainly based on type of measurement techniques and nature of calibrated devices. In
order to calibrate measurement devices for monitoring of activity concentration of
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