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AHHOTAITUN

VIK 539.18

Anucumosa I[. II., Joamarosa O. A, Iloammyx B. A. Ilapamerpbl TOH-
KOl CTpYKTypbl u MHOkmuTenau Jlamge psga xoudwurypamuit npn’p C I, Si I, P II,
Ge I // Becrn. C.-ITerep6. yu-ta. Cep. 4. 2012. Bpm. 3. C. 3-14.

TlosmyvyeHa maTpuna oneparopa 3Hepruu s KoHdurypammii npn’p. B Marpune omeparopa sHeprun
YYTEHBI B3AaUMOZEHCTBHSA: 9JIEKTPOCTATUYECKOE U CIIUMH — CBOsI OPOWUTA, CIMH — 4dy»Kasi OpOuTa, CIHMH—CIINH
u opbura—opbuTa. DTO MO3BOJIUIO CBECTH HEBA3KH (PA3HOCTH MEXKJy PACYETHBIMU U SKCIEPUMEHTAILHbI-
MU SHEPTUsAMHU) NMPAKTUIeCKH K Hyso. Oupenenenbl Ko3(pPUIMEHTH PAa3IoKeHus: BOJHOBBIX (DYHKIHH 110
LS-cBasnomy 6azucy (KoaddDHUIUEHTHI IPOMEXKYTOYHON CBSI3M) ¥ TMPOMArHUTHBIE OTHOIIECHUS JJisi KOHMU-
rypanuit 2p3p, 2pdp C I, 3pdp, 3pb5p Si I u P II, 4p5p, 4pbp Ge 1. Ilomydennsie namHbIE CPaBHUBAIOTCS
C UMEIOIINMUCH B JIMTEPATypPe aHAJOIMYHBIMU SKCIIEPHMEHTAJbHBIMU 3HadYeHusiMu. VX corstacme xopoiree.
Bubnuorp. 10 nazs. Wi. 4. Tabn. 7.

Karouesvie cA06a: MOIyIMINPUIECKUIl pACIET, MaTPHIIA OLlEPATOPA SHEPIUU, TOHKAs CTPYKTypa, 3eeMa-
HOBCKOE pacIIellJIEHIe, THPOMArHUTHbIE OTHOIIEHUs!, KOI(MDMUIINEHTHI CBA3H.

VIK 66.095.264.3

Kepbamnues P. A, Ceumpgos H. M. O dbyHKIuM pacrpeejieHnusi pa3sMepoB da-
CTHI] AJIOMUHUS [P CHUHTE3€ KAaTAJIN3aTOpa IOJIUMEPU3AlMOHHbIX IIponeccos // BecrH.
C.-ITerepb. yu-Ta. Cep. 4. 2012. Bem. 3. C. 15-20.

IIpemyioxkena MaremMaTnydeckasi MOJIEJb PACTBOPEHHS JUCIEPCHBIX YaCTUIl aJIOMUHUS B pacTBope. Mc-
II0JIb30BaHME IIOJO00HOI MOJIeJI B 33/a4aX yIPaBJIEHHUs IIO3BOJIUT MHTEHCHMUIMPOBATH Ipolecc. B uccie-
JOBAHUU PACCMATPUBAIOTCS €IMHOBDEMEHHbBIE UM B3aMMOCBS3aHHBIE $IBJIEHUs: yObIBAaHUE DPa3MEpPOB OIHOM
TBépOH dasel (amoMuHMs) A0 KPUTHYECKM MUHHMAJBLHOIO pa3Mepa, 00pa3oBaHWe, POCT YACTHIL APYTOH
TBEPOH (asbl (KaTaausaropa) Kak pe3ysbTaT B3auMOJIEHiCTBUSI ¢ PACTBOPHUTEIEM HYaCTHIL aJioOMUHusA. Bub-
guorp. 10 Hass.

Karouesvie crosa: pacTBOpeHue, JUCIIEPCHBIE 9aCTUIlbl, CTOXaCTUYEeCKHNEe METO/bI, KaTaJanu3aTop, pacTBOP.

VIK 66.095.264.3

Kepbamnues P. A., Ceumgos H. M. 'mapoanHamMuka JlaMMHAPHOTO OOTEKaHUs MOJIM-
JVCIIEPCHBIX YaCTUIL AJIOMUHUS [IPU HAJINYNY PUBUKO-XUMUUIECKUX IIPEBPAIIeHUl B pe-
aKIUU CUHTE3a KaTajau3aTopa JJis MoJuMepu3annoHHbix nponeccos // Becrn. C.-Ilerep6b.
yu-Ta. Cep. 4. 2012. Bom. 3. C. 21-27.

AHaym3upyeTcst METOMKA PEIIEHNs] yPAaBHEHIS KOHBEKTUBHON 1nuddy3un B CiIyydae 0OTEKaHUS AUCIEPC-
HOH “aCTHIBI JIAMAHAPHBIM IOTOKOM 2KHAKOCTH. PaspaboTamno ypaBHEHHE M3MEHEHHS MACChI UaCTHIIBI IIPH
Ha4unn (PU3NKO-XUMHUYECKUX IpeBpaliennii. Penrenne ypaBHeHNsI KOHBEKTHBHOIN mauddysun onpesessier
npoduiIb U3MEHeHUsI KOHIeHTpannnu. Bubmmorp. 21 mass. M. 1.

Karouesvie caosa: pacTBOPEHUE, IUCIEPCHBIE TaCTUIbI, KOHBEKTHBHAA AuMDy3Usi, KATATI3aTOD, PACTBOP.

VK 539.143.44, 544.353.21

Bosk M. A, ITasmosa M. C., HUuxwux B. . KBaHTOBO-XxMMHYecKue pacuEThbl
KOHCTaHT KBaJPYIOJIbHON CBsi3u aefTpoHOB st Kjaacrepa SO - 24(D30) // Becrn.
C.-TTerep6. yu-ta. Cep. 4. 2012. Bwim. 3. C. 28-33.

IIpecraBiens! pe3yabTaThl KBAHTOBO-XUMUYECKUX PACYETOB KOHCTAHTHI KBAIPYIIOJIBHOM CBSA3M JefTPO-
HOB, IIPUHAJIEXKAIINAX MOJIEKY/IaM BOIALI B THAPATHON 000JIOUKE HOHA SOi_. Paccuurannbie BeIuIuHbI cpas-
HUBAIOTCS C 9KCIIEPHUMEHTAJIBHBIMU JIAHHBIME. BbIduciiennst IpOBeJeHbI JJIsI PA3/INIHbIX ONTUMU3UPOBAHHBIX
KoHdUrypanuii Kiacrepa SOi_ - 24(D20). Bubnmorp. 8 nass. . 3. Tabn. 2.

Karouesvie caosa: SIMP-penakcaius, KBaHTOBO-xuMudeckue pacuérsl, BSLYP.
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VIK 538.915+4-538.935+538.958

Tananaen B.I., Cennuen A. B.,, Hosukos B. B.,, Tomwm 1. B, Acpsau JI. B,
Baxapos H. JI., Bepwumep II., Bypasnés A. ., Camcomenko . B,
Xpebroe A. U, Comuurkor U. II., Hepauu [ D. Pemakcanusi Bo30y>KaAeHUsT
B TYyHHEJbHO-UH>KEKIIMOHHBIX CTPYKTypax ¢ KBaHTOBbIMHU Toukamu // Becrn. C.-Ilerep6.
yu-Ta. Cep. 4. 2012. Boim. 3. C. 34-55.

VccnenoBanbl MmpOIECCHl  TYHHEJWPOBAHMS ¥ PEJaKCAlMU B THOPHIHBIX TYHHEJIHHO-UHKEKIMOH-
peix crpykrypax (TUC), mMeromumx HWHBEPCHYIO MOC/IEIOBATENIBHOCTL ca0éB: KBaHToBble Toukn (KT)
InGaAs — 6aprep GaAs — kBanroBas sama (Kf) InGaAs. Merogamu doromomunecrennun (PJI) ycranos-
JIEHO, 9TO IIPU HU3KHUX TeMIepaTypax JOMHHUDYeT SKCHUTOHHBIA MexaHu3M TyHHesjuposanus u3 K B KT.
O6GHapy?KeHHOEe COKpallleHUue BPEMEHH [IEPEHOCa [10 €JUHHUIL IIMKOCEKYH I IIPY TOJIIIUHE TYHHEJIBHOrO Gapbepa
MeHee 6 HM oObsicHsieTcst pbopmupoBaHueM HaHOMOCTHKOB InGaAs mexy BepmmmHamu KT u cimoem K4
Vcerpanenne HaHOMOCTHKOM HoTeHnuabHoro 6aprepa Mexxay K u KT npusonnr x magbapbepHOMy pe3o-
HaHCY COCTOsIHHUN M 0BecredmBaeT «MIHOBEHHYIO» mHxKekiuio Hocureseit B KT. Paccmorpena penakcarus
SKCUTOHOB Y€pe3 BO3OYKJIEHHBIE COCTOSHUSA, & TAKIKE MEXAHU3MbBI OJHOYACTUYIHOTO TyHHEJIUPOBAHUSA IIPU
BBICOKHX TeMIireparypax. OGHapy?KeHO TOPMOXKEHHUE [TEPEHOCA HOCUTEJEH BHYTPEHHUM JIEKTPUYECKUM IIO-
JIeM, HaBEIEHHBIM TYHHEJIMPOBAHUEM B YCJIOBUSIX BBICOKO IJIOTHOCTH Hakadku. llcciemoBaHbl pe30HAHCHI
cocrosinnit KT u K4 Bo BHemneMm ssiekrpudeckoMm mosie n ux Biusuue Ha PJI maccuBa KT B rubpugubix
TUC. Bubsmorp. 40 nazs. M. 19. Tabu. 2.

Karouesvie caosa: JIIOMUHECIICHIINS], KBAHTOBbIE TOYKHU, KBAHTOBAsl s$IMa, TYHHEJMPOBaHUEe, TYHHEJIbHBIN
Gapbep, pejakcarys, HAHOMOCTUKH, SKCHUTOH, PE30HAHC COCTOSHHUIA.

VK 53:51;530.145.1

Baraes A. A. Dddekrusnoe gneiicreue B dopmammusme ¢oHoBoro mossa // Becrn.
C.-ITerepb. yu-Ta. Cep. 4. 2012. Bem. 3. C. 56-65.

Obcyxpaercsa Bapuant dopmanundma GoHoBoro moss, npegnoxennusiit JI. . Pangeesvim. /Jokazana k-
BHUBAJIEHTHOCTH OINpe/iesieHnil 3¢ PEeKTUBHOrO JeWCTBUsI KAaK CBA3HOI YaCTU IMPOU3BOJSIIETO (DYHKI[HOHATIA
S-MaTpursl u npeobpasosanus Jlexkangpa nmpoussozsmero GyHKIHOHAIA CBA3HBIX dyuknuit ['puna. Ob6bsc-
HEHO IOSIBJIEHNE KBaHTOBBIX ypaBHEHUil JBurkeHnst. [IpuBoAsTCS pe3ysbraThl BEIYUCIEHNUS TEPEHOPMUPOBOK
KOHCTaHT cBsaA3u mojieit dura—Mumiuica, momenn sin-T'oppona (omHoneriesoe npubivzKeHue) U HETMHEHHON
curMa-mMozesn (JBYXIIeTIeBoe NPHUOJINKEHNE), JEMOHCTPUPYIONHE BO3MOXKHOCTH MeTO/a (POHOBOIO IOJIS.
Habmronaercss ux cooTBeTCTBHE PE3ysIbTaTaM, MOIYIEHHBIMUA TPAJUIMOHHBIMU METOJAME KBAHTOBOH TEOPHHI
oyt (HampuMmep, Teopuel Bo3Myluenuit). Bubsmorp. 56 nass. Ui. 1.

Karouesvie caosa: mponsBogsiue DyHKIMOHAIbBI, (GopMaan3M (HPOHOBOIO IO, KBAHTOBbIE yDaBHEHUs
nBrKeHus, oy fAura—Musnica, mozens sin-l'opjona, HeJlMHEHAS CUTMa-MOJEb.

VK 539.1.01

Novozhilov V. Yu. Color solitons in the extended chiral group E, // Vestnik
St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 66-72.

An extended chiral group Ej of gauge plus chiral transformations of a quark path integral in the back-
ground gauge is considered and a present novel type of color solitons described by the effective action
resulting from bosonization as well. O(3) solitons are formed by a chiral field including parameters with
diquark quantum numbers within symplectic subgroup of Ej, as well as within complete FE,; solitons in
gluonic vacuum can be stable due to proper asymptotics induced by background vacuum, their topological
charge starts with +4/3 and does not coincide with the baryon number.

Keywords: diquark, soliton.

VK 537.311.33:621.382

Baraban A. P, Drozd V. E., Nikiforova I. O., Dmitriev V. A.,, Prokof’ev V. A,
Gadzhala A. A,, Matveeva O. P. Electronic structure of thin TazOs films on
silicon // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 73-78.

By a low-temperature atomic layer deposition method using a single-crystal silicon substrate (thermally
oxidized silicon) TapOs layers of various thicknesses (20-100 nm) possessing increased value of relative
dielectric permeability have been synthesized. On the basis of high frequency capacitive measurements the
basic electrical properties of the formed structures are studied. There are identified: a sign and magnitude
of the effective charge in Si—TagOs structures (—4,11 - 10! cm™2), magnitude of relative permeability
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(e ~ 13,5) and breakdown field (> 12 MV /cm) films of tantalum pentoxide. There are obtained spectra of
photoluminescence and photoluminescence excitation of tantalum pentoxide films which together with the
results of electro physical studies allowed to propose a model of their electronic structure.

Keywords: insulator-semiconductor structure, flat-band potential, energetic diagram, field cycling
method, photoluminescence and photoluminescence excitation spectra.

VK 547.92+542.91

Aurtumonosa O. U, Taanxkuuna O. B., Moposkuna C. H, IlTassa A. I Cre-
pouaHbie 3cTporeHsl Kak aHTuokcuaautel // Becru. C.-Ilerep6. yu-ta. Cep. 4. 2012. Bpm. 3.
C. 79-95.

O630p IUTEPATYPHI IOCBAMIEH MEXaHU3MaM 00pa30BaHus M B3aNMOIPEBPAINECHAN aKTUBHBIX (popM Kuc-
JIOpOJia B OPraHU3Me, OKHCJIUTEIHbHOMY CTPECCY, BO3SMOXKHBIM IIyTsIM €rO IIPeOJOJIEHNs, aHTHOKCHIAHTHBIM
CBOMCTBAM CTEPOUIHBLIX 3CTPOreHoB. Bbubmumorp. 105 nazs. Tabm. 2.

Karouesvie caosa: CTepOrIHbIE SCTPOreHbl, AHTHOKCH/AHTHBIE CBOWCTBA, HEflpo/iereHepaTuBHbIE GOJIE3HN.

VIIK 541.183

Ileperpyxuna 9. B.,, [TocTtHos B. H. TemmiaTHbIll CHHTE3 IIOPUCTOrO YIJIEPOIHOTO
MaTepuaJia Ha aspocuJie U MCCjeSoBaHue ero copbruonubix csoiicts // Becrn. C.-Iletepb.
yu-Ta. Cep. 4. 2012. Bem. 3. C. 96-102.

Omnucan CHHTE3 MOPUCTOrO YIVIEPOIHOIO MaTepuaja C UCIOIb30BAHUEM a3pPOCUJIA B KAYECTBE TEMILIATA.
TTopucrasi crpykrypa 6bL1a uccienoana Merojgamu BT, Kenbeuna-ToMcona, Teopun o6bEMHOIO 3amosi-
HEHHUs] MHUKDPOIIOD M METOJIOM CKAHUPYIOIIEH 3JIEKTPOHHOW MHKPOCKOIUU. YCTaHOBJIEHO, YTO ITOJIyYEHHBIN
IOPUCTBIN YTJIEPOAHBIN MaTepuas o0JajgaerT OOJIBUION YAEIbHOU IMOBEPXHOCTBIO U BBICOKMM IIPEJIETbHBIM
copbrmonHbIM 06bEMOM. ccnenoBanne xpomarorpaduIecKux CBONHCTB TEMILJIATHOIO YIJIEPOA, ITOJIYYeH-
HOTO 110 Pa3pabOTaHHON METOUKE, II0KA3aJ0 BO3MOXKHOCTb €r0 UCIOJIB30BaHUs B IIpolecce TBepaodasHon
SKCTPAKIMU OPraHWYeCKUX TOKCUKAHTOB W3 BOJHBIX pacTBOpoB. bubsmorp. 13 wazs. M. 4. Tabu. 5.

Karouesvie €a06a: TEMILIATHBIN CUHTE3, YIJIEPOJ, adPOCUJI, COPOEHT.

VIIK 541.49.183:546.562." 723:547.854.5

HOduurpuesa U. B, Hyxuo A. C. D1eKTPONIOBEPXHOCTHBIE CBONCTBA OKCUI0OB HUKE-
as(II) u >kxesesa(IIl) B BogHBIX pacTBOpax 3aMeLISHHBIX a30J10B (IPOU3BOAHBIX MUMU-
nasosia u 1,2,4-rpuasounia) // Becru. C.-Ilerep6. yu-ra. Cep. 4. 2012. B 3. C. 103-110.

B cucremax BozjHbIe PACTBOPBI 3aMEIIEHHBIX a30J10B (IPOM3BOAHBIE NMUIa30a U 1,2,4-Tprasona) — aji-
copbenTbl NiO u Fep O3 uccieoBanbl BpeMEHHEIE H3MEHEHUsT SJIEKTPOKUHETHYECKOTO [TOTEHINAJIA, [TOBEPXHO-
cTeil OKCHJIOB, & TaKXKe BJIUsIHUE a30JI0B HA 3HAYEHUE U303JIEKTPUYECKON TOYKU OKCUIOB. Bubnorp. 24 Ha3B.

WNn. 5.

Karouesvie crosa: ancopbIust, N309JIEKTPUIECKast TOYKA, MUMUIA30I.

VK 543.42.062:546.881.4:43.431.6

Bamos A. 3., Bepauszanme H. A. 2-Tuapokcu-5-xs10pTrod€HOJI HOBBIN AHAJIUTHU-
YecKuil peareHT [Jisl IKCTPAKIMOHHO-(OTOMETpUYIecKoro omnpenaeseHusi Banagus(IV)
B Hedtu u nmousax // Becru. C.-Ilerep6. yu-ta. Cep. 4. 2012. Bem. 3. C. 111-118.

CrekTpodOTOMETPUIECKUM METOJIOM HCCIIE0BAHO KOMILIeKcoobpasosanne Banaaus(IV) ¢ 2-ruapoxcu-
5-X7I0pTHO(EHOTIOM B IPUCYTCTBUH aMuHOMeH010B. OIpee/enbl ONTHMAILHBIE YCIOBUS OOPAa30BaHUS U 9KC-
TPaKIUN KOMIIJIEKCA. YCTAHOBJIEHO, YTO Pa3HOJUTaHIHBbIE KOMINIEKCHI obpasdyiorca npu pH = 3,2 + 5,1.
Hanmyammmu skcTpareHTaMu sIBJIAIOTCHA XJIOPOdOpM Hu guxjopstan. OnpeneseHbl HEKOTOPbIE (PU3UKO-
XUMUIECKUE XAPAKTEPUCTUKU PA3HOJMUTAHIHLIX KOMILIEKCOB. MAaKCHMyM B CIEKTPE CBETOIOIVIOIIECHUS Ha-
Gsomaerca npu b = 625 - 635 aM. Mossapubiit koaddunnent ceronoriomenus paset (3,56 + 3,70) - 10%.
KoopaunupyroumM HOHOM fABISETCS ABYX3aPSIHBIA KATHOH VO%+. MousipHOE COOTHOIIICHNE KOMIIOHEHTOB
B KoMItekce coorBercTByer V(IV) : TXT® : A® =1:2: 1. Bubnumorp. 18 nass. Uin. 3. Tabu. 5.

Karouesvie caosa: BaHAIUR, 2-THAPOKCH-5-XJIOPTUOMEHO, PA3HOIUTAHIHbIE KOMILIEKCEI, SKCTPAKIHOH-
HO-(POTOMETPUIECKHIT METOI.
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VK 54.061:543.544.32:547.022

Razgoniaev A. O, Ukolov A. I, Zenkevich I. G. Combined Application of GC
and MS data in GC-MS determining structures of phenol alkylation products by butyl
alcohols // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 119-127.

As a result of combined application of mass spectrometry data and preliminary evaluated retention
indices (RI) the structures of phenol alkylation products by butyl alcohols are determined. On the example
of isomeric butyl phenols the possibilities of different methods of RI pre-calculation are compared.

Keywords: non-regioselective reactions, isomeric butyl phenols, gas chromatographic retention indices,
mass spectrometry, identification.

VK 547.92+542.91

Moposkuna C. H, Aartumonosa O. 1., JIposxgos A. C., Borayrauuos P. Il
IITassa A. [ CuHTEe3 M ucciegoBaHNE HEKOTOPBIX OMOJOrMYecKux cBoiicTs 17,17-nu-
Metuia-D-romo-8a-aHanoros crepongubix scrporerosB // Becrn. C.-Ilerep6. yn-ta. Cep. 4.
2012. Bpm. 3. C. 128-135.

Juist m3ydeHnsi B3aMMOCBS3U MEXKJY CTPOEHHEM ¥ OHUOJIONMYECKHMHU CBOMCTBaMu D-roMo-8a-aHasioron
CTEPOUIHBIX SCTPOrEHOB CHHTE3UPOBAHBI COEIUHEHUsI, COIEPIKAIIYE J[BE METUIbHBIE IPYIIbI B MOJIOKEHIH
17. Ilokazamo, aro 17,17- numerusn-D-romo-B-nop-8a-3cTpon nposBiseT KapAuOIPOTEKTOPHOE AefCTBUE IPU
OTCYTCTBUU yTEPOTPOIHOW akTUBHOCTH. Bubsmorp. 34 nass. Tabm. 3.

Karouesvie cao6a: CTepouaHbIE SCTPOreHbl, criekrpockonus SIMP, kapauonporekTopHas aKTUBHOCTb.

VIIK 539.143:(75.8)

Yuxunxk B. lI. K Bompocy 0 TeopeTnyecKoOM ONNCAHUU sIIEPHOI MarHUTHOM peJiaKcarium
B CHCTEMe JBYX SKBUBaJIEHTHBIX crnuHOB // Becru. C.-Ilerep6. yu-ta. Cep. 4. 2012. Boi. 3.
C. 136-139.

TIposenén ananms pesynbraToB Kiaaccuiaeckoii crarbu 1. Comomona (1955). O6cy»K1aeTcst OmmbKa B OIm-
CaHWH IIPOIECCOB PEJIAKCAIINN B CUCTEME JIBYX SKBUBAJEHTHBIX CIMHOB. DTa OMIMOKa [0 HACTOSINErO0 BPEMEHHI
[IEPENUChIBAETCS BO MHOIUX CTaTbsAX, 0030pax, KHUrax u «dHuukioneaun SMPs». Bubanorp. 12 Hass.

Karouesvie caosa: siiepHasi MarHUTHAST PEJIAKCAIHS.

VIK 536.4

IMTasaxos B. A TepmoguHamudecKasi Teopusl IUIaBjieHWsi HaHodacrtuy, // Becrn.
C.-Ilerepb. yu-Ta. Cep. 4. 2012. Bem. 3. C. 140-144.

Omnucanbl OCHOBHBIE ITOJIOXKEHUsT HAHOTEPMOINHAMUKIY, U3j10KeHHble B 1962 1. B Mmonorpadun T. Xusta
«TepmommHaMuKa MaJbIx cucrems. [IpecraBiieHO pa3BUTHE TEPMOJIUMHAMUYECKON TEOPUU BJIMSHUS ITOBEPX-
HOCTHBIX CBOICTB MHKPOYACTHIBI Ha PABHOBECHYIO TEMIIEPATypy €€ (hasoBOro mepexojia KPUCTAII—KHJI-
KOCTH (IIOHMZKEHUE TeMIIEPATYPBI IIIaBIeH::). DTOT 3PdeKT It MeJIbIalIINX KOHJIEHCUPOBAHHDBIX YACTHIL
(MeHee MIOXKMHBI ATOMOB aproHa) COCTABJISAET 6OJIee MOJIyCOTHH I'PajlycoB. IIpe/yIoxKeHbl ONUCHIBAIOIINE €TI0
dopmysbl. [Ipu onpenesléHHBIX YIPOIIAIONNX IPEAIIOIOKEHUAX OCHOBHAsL (DOPMYyIia IPHOOPETAET IIPOCTYIO
SKCIIOHEHIIUAJIbHYIO (DOPMY U SABJISIETCS TOYHBIM CJIEJICTBUEM HAHOTEPMOIUHAMUKHU. Bubiauorp. 10 Has3s.

Karouesvie ca06a: HAHOTEPMOIMHAMIKA, HAHOYACTUIIBI, TEMIIEpATypa ILJIaBJIeHUs, Pa3MePHbIA 3D dEKT.

VIIK 544.526.5

Apremben IO. M., Bopucos E. H, Cuporos B. B. IlotyyeHne TUTaH-OKCHUIHOTO
HOKPBITUS HA MEAHOM METAJLJIMYECKOM 3JIEKTPOo/e, IIPEeJHAZHAYEHHOM i (POTO3JIeK-
TPOXUMHUYECKOro pasioxkeHus Boabl // Becrn. C.-Tlerep6. ym-ta. Cep. 4. 2012. Bom. 3.
C. 145-148.

Meronom sa3epHOil abIANMKA HA MEAHDLIH METAJIMYIECKUI SJIEKTPOJ HAaHECEH CyOMUKPOHHBIH THTAH-
OKCUAHBIN cioit. Passurne (ororeHepupoBaHHBIX IOTEHIHAJIOB IIOJIyYEHHOI'O SJIEKTPOJa HCCIIEL0BAJIOCH
B MOZEJILHOI (DOTOIIEKTPOXUMUTIECKOH f1uelike. Perucrpupyembre moTeHnuaIbl BOSHUKAIN IIPYU HCIOIL30Ba-
HUU KBaHTOB CBeTa Osrkuero Y®-nuamnasona. 3HA4YEHUsI TOTEHIHAIOB HE N3MEHSINCH IIPU ITEPHOIUYECKNAX
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BKJIFOYEHUSIX-BBIKJIIOYEHNAX cBeTa. Habioamack cTabuIbHOCTh 3HAYEHUN SJIEKTPOIHBIX ITOTEHIUAJIOB [IPHU
00JIy4eHNN B Te€YEHUE JeCATKOB MUHYT. bubauorp. 6 nass. M. 3.

Kaouesvie ca06a: HOTOINIEKTPOXUMUIECKOE PA3JIOXKEHUE BOJBI, TUTAH-OKCH/IHOE IOKDPBLITUE, JIa3epHAs
abAIus.

VIIK 537.525

ITactop A. A, Tumodeen H. A., Illesxkyunos U. A, Xonmopkosckuiit M. A,
Mypamos C. B. UccimenoBanue paspsiia B CMeCU aproHa ¢ napamMu BOJbI B IIPUCYT-

crBuM Karanusaropa asyokucu turtasa // Becrn. C.-Ilerep6. yu-rta. Cep. 4. 2012. Bpm. 3.
C. 149-152.

N3y4aena Bo3MOXKHOCTD yBeandeHusI 3DPEKTUBHOCTH I€HEPALNN YILTPAMDHOIECTOBOIO H3JLy I€HUS MOJIC-
KyJIaMU THUJPOKCHUIIA IIJIA3MON pas3psijia HU3KOI'O JABJIEHHsS B CMECH IIapOB BOZBI C AprOHOM B IPHCYTCTBUU
KaTaJu3aToPa, YCKOPSIOIIETro Pa3pyIIeHne MOJIEKY/I BOALI Ha aTOMAPHBIA BOJOPOM, U MOJIEKYJIbI T'HIPOKCHIIA.
B kauecTBe KaTasmmsaTopa HCIOIb3yeTcs nByokuch turana 1i0z. McciaemoBamme IpOBOAMIOCH Ha OCHOBE
CHCTeMbl ypPaBHEHHil, ONMCHIBAIOIINX IIa3My pasdpsja. ITokazaHo, 9TO yBeJIHMYeHHe CKOPOCTH pa3pylIeHUst
MOJIEKYJI BOABI IIPUBOAUT K POCTY KOHIICHTPAIIUN MOJIEKYJI THAPOKCHUIA B OCHOBHOM U BO30YKAEHHOM COCTO-
SAHUSX ¥, KaK CJIEJCTBHE, K yBeJndeHnio sdexkTuBHOCTH reHeparyn Y O-u3iydeHns: MOJIEKYJI THIPOKCUIIA.
Bubauorp. 7 nass.

Karouesvie caosa: paspsiji, ICTOYHIK CBeTa, JByOKHCh TUTAHA.
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ABSTRACTS

Anisimova G. P., Dolmatova O. A, Polishchuk V. A. Fine-structure parameters and g-factors for con-
figurations npn’p of C I, Si I, P II, Ge I // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3.
P. 3-14.

The matrix of the energy operator is constructed for the mpn/p configurations. The electrostatic,
spin — own-orbit, spin — other-orbit, spin—spin and orbit—orbit interactions are taken into account.
Parameters of thin structure, energy of level excitation, decomposition coefficients of wavefunctions of the
pure-basis coupling LS and g-values of configurations 2p3p, 2p4p C 1, 3pdp, 3p5p Sil and P 11, 4p5p, 4p6p Ge 1
are calculated by a semi-empirical method. Discrepancies between the calculated and experimental energy
are virtually zero. The results obtained are compared with the experimental ones.

Keywords: semi-empirical computation, matrix of the energy operator, fine-structure parameters, gyro-
magnetic values, coupling coefficients.

Kerbaliev R. A., Seidov N. M. Determination of distribution of aluminium particle sizes under syn-
thesis of polymerization process catalyst // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3.
P. 15-20.

The purpose of this investigation is creating the model of aluminium dispersed particle solution in
solvent. Using the similar model for the purpose of control allows to intensify the process. The distinctive
particularity characteristic for the conducted investigation is the similarity of such interrelated phenomena
as both decrease of sizes of one solid phase down to critically minimum and formation and growth of particles
of another solid phase (catalyst) as a result of interaction of the solvent with particles of aluminium.

Keywords: dissolution, disperse particles, stochastic methods, catalyst, solution.

KerbalievR. A., Seidov N. M. Hydrodynamics of laminar flow round polydispersed aluminum par-
ticles in the presence of physicochemical transformation of catalyst synthesis for polymerization
processes // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 21-27.

Hydrodynamics of laminar flow round polydispersed aluminum particles in the presence of physicochemi-
cal transformation of catalyst synthesis for polymerization processes. Solving a convective diffusion equation
in case of stream line flow round a dispersed particles of laminar is analyzed. The equation of particle mass
change in the presence of physicochemical transformation is developed. Solution of a convective diffusion
equation determines the profile of concentration change.

Keywords: dissolution, disperse particles, convective diffusion, catalyst, solution.

Vovk M. A., Pavlova M. S., Chizhik V. I. Quantum-chemical calculations of quadrupole coupling con-
stants of deuterons for SO3™ - 24 (D20) cluster // Vestnik St.Petersburg University. Ser. 4. 2012.
Iss. 3. P. 28-33.

Quantum-chemical calculations of quadrupole coupling constants of deuterons from water molecules
belonging to SO?{-ion hydration shell are presented. Calculations are performed for different optimized
structures of SOi_ -24 (D20) cluster. Results of the calculations are compared with experimental data.

Keywords: NMR-relaxation, quantum-chemical calculations, B3LYP.

Talalaev V. G., Senichev A. V., Novikov B. V., Tomm J. W., Asryan L. V., Zakharov N. D.,
Werner P., Bouravleuv A. D., Samsonenko Yu. B., Khrebtov A. I., Soshnikov I. P., Cirlin G. E. Re-
laxation pathways of excitation in the tunnel-injection structures with quantum dots // Vestnik
St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 34-55.

Processes of tunneling and relaxation have been studied in hybrid tunnel-injection structures (TIS) which
have an inverted sequence of layers: InGaAs quantum dots (QD) — GaAs barrier — InGaAs quantum well
(QW). The photoluminescence (PL) studies have demonstrated that the exciton mechanism of tunneling
between QW and QD dominates at low temperatures. Observed transfer time reduction to picoseconds for
the tunnel barrier thickness below 6 nm is explained by InGaAs nanobridge formation between QD apexes
and QW layer. The elimination of a potential barrier between QW and QD by the nanobridge causes the
above-barrier state resonance and provides a “momentary” injection of carriers into the QD. Novel models
for the exciton relaxation through the excited states and the single-particle tunneling at high temperatures
are proposed. The inhibition of carrier transfer by the tunneling-induced internal electric field is found
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under high pump density. The state resonance between QD and QW in the external electric field and their
influence on the PL of QD array are studied for the hybrid TIS.

Keywords: luminescence, quantum dot, quantum well, tunneling, tunnel barrier, relaxation, nanobridge,
exciton, state resonance.

Bagaev A. A. An effective action in the background field formalism // Vestnik St.Petersburg Uni-
versity. Ser. 4. 2012. Iss. 3. P. 56-65.

The L. D. Faddeev’s version of the background field formalism is discussed. An equivalence of two defi-
nitions of effective action: from proper generating functional of S-matrix and from Legendre transformation
of a generating functional of proper Green functions is proved. Emergence of quantum equations of motion
is explained. We compared our results with those by other authors and other methods (e. g. perturbation
theory) for Yang—Mills fields, sin-Gordon model (one loop approach) and a non linear sigma-model (two
loops). Coincidence observed is very good.

Keywords: generating functionals, background field formalism, quantum equations of motion,
Yang—Mills fields, sin-Gordon model, non linear sigma-model.

Novozhilov V. Yu. Color solitons in the extended chiral group E, // Vestnik St.Petersburg Univer-
sity. Ser. 4. 2012. Iss. 3. P. 66-72.

An extended chiral group Ey of gauge plus chiral transformations of a quark path integral in the back-
ground gauge is considered and a present novel type of color solitons described by the effective action
resulting from bosonization as well. O(3) solitons are formed by a chiral field including parameters with
diquark quantum numbers within symplectic subgroup of E,, as well as within complete FE,; solitons in
gluonic vacuum can be stable due to proper asymptotics induced by background vacuum, their topological
charge starts with +4/3 and does not coincide with the baryon number.

Keywords: diquark, soliton.

Baraban A. P., Drozd V. E., Nikiforova I. O., Dmitriev V. A., Prokof’ev V. A., Gadzhala A. A.,
Matveeva O. P. Electronic structure of thin TazOs films on silicon // Vestnik St.Petersburg Univer-
sity. Ser. 4. 2012. Iss. 3. P. 73-78.

By a low-temperature atomic layer deposition method using a single-crystal silicon substrate (thermally
oxidized silicon) TapOs layers of various thicknesses (20-100 nm) possessing increased value of relative
dielectric permeability have been synthesized. On the basis of high frequency capacitive measurements the
basic electrical properties of the formed structures are studied. There are identified: a sign and magnitude
of the effective charge in Si—TagOs structures (—4,11 - 10'1 cm~2), magnitude of relative permeability
(e ~ 13,5) and breakdown field (> 12 MV /cm) films of tantalum pentoxide. There are obtained spectra of
photoluminescence and photoluminescence excitation of tantalum pentoxide films which together with the
results of electro physical studies allowed to propose a model of their electronic structure.

Keywords: insulator-semiconductor structure, flat-band potential, energetic diagram, field cycling
method, photoluminescence and photoluminescence excitation spectra.

Antimonova O. 1., Galkina O. V., Morozkina S. N., Shavva A. G. Steroid estrogens as antioxi-
dants // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 79-95.

Literature review is devoted to the mechanisms of formation and transformations of active forms of
oxygen in the body, oxidative stress, possible ways of its overcoming, antioxidant properties of steroid
estrogens.

Keywords: steroid estrogens, antioxidant properties, neurodegenerative diseases.

Peretrukhina Ya. V., Postnov V. N. Template synthesis of porous carbon material based on aerosil
and investigation of its sorption properties // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3.
P. 96-102.

The synthesis of porous carbon material using aerosil as a templat, is discussed. The porous structure
has been studied by BET method, by Kelvin-Thomson method, by the micropore volume filling theory and
by scanning electron microscopy. It has been established that the derived porous carbon material has a large
specific surface area and a high sorption capacity. The research of chromatographic properties of template
carbon, obtained by our method, has shown the possibility of its use in the process of solid-phase extraction
of organic pollutants from aqueous solutions.

Keywords: template synthesis, carbon, aerosol, adsorbent.
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Dmiitrieva I. B., Chukhno A. S. Electro-surface properties of nickel(II) and ferric(III) oxides in water
solutions of substituted azoles (imidazole and 1,2,4-triazole derivatives) // Vestnik St.Petersburg
University. Ser. 4. 2012. Iss. 3. P. 103-110.

Within the systems of water solutions of substituted azoles (imidazole and 1,2,4-triazole deriva-
tives) — NiO and Fe2O3z adsorbents changes of electrokinetic potential of oxides surfaces for a time, as
well as the influence of azoles on the value of an oxide isoelectric point have been studied.

Keywords: adsorption, isoelectric point, imidazole.

Zalov A. Z., Verdizade N. A. 2-Hydroxy-5-chlorothiophenol new analytical reagent for photometric
determination of vanadium(IV) in oil and soils // Vestnik St.Petersburg University. Ser. 4. 2012.
Iss. 3. P. 111-118.

Vanadium(IV) complexing with 2-hydroxy-5-chlorothiophenol in the presence of aminophenols is spec-
trophotometrically investigated. Optimum conditions for formation and extraction of the complex are de-
termined. It is found that mixed ligand complexes are formed at pH 3.2-5.1. The best extractants are
chloroform and dichloroethane. Some physical and chemical characteristics of mixed-ligand complexes ate
identified. The maximum in the absorption spectrum is observed at A = 625--635 nm. The molar absorption
coefficient is equal to (3,56 + 3,70) - 10%. Coordinating ion is a doubly charged cation VO%"'. The molar
ratio of components in the complex corresponds to V(IV) : GHTF : AF =1:2:1.

Keywords:  vanadium, 2-hydroxy-5-chlorothiophenol, ternary complexes, extractional-photometric
method, analysis.

Razgoniaev A. O., Ukolov A. I, Zenkevich I. G. Application of combined GC and MS data in GC-
MS determining the structures of products of phenol alkylation by butyl alcohols // Vestnik
St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 119-127.

As a result of combined application of mass spectrometry data and preliminary evaluated retention
indices (RI) the structures of phenol alkylation products by butyl alcohols are determined. On the example
of isomeric butyl phenols the possibilities of different methods of RI pre-calculation are compared.

Keywords: non-regioselective reactions, isomeric butyl phenols, gas chromatographic retention indices,
mass spectrometry, identification.

Morozkina S. N., Antimonova O. I., Drozdov A. S., Bogautdinov A. S., Shavva A. G. Synthesis and
investigation of some biological properties of 17,17-dimethyl-D-homo-8a-analogues of steroid estro-
gens // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 128-135.

For investigation of the relationship between the structure and biological properties of D-homo-8a-
analogues of steroid estrogens the compounds with two methyl groups at position 17 have been synthe-
sized. We found that 17,17-dimethyl-D-homo-B-nor-8a-estrone possesses cardioprotective action and has
not uterotropic activity.

Keywords: steroid estrogens, NMR spectroscopy, cardioprotective activity.

Chizhik V. I. On the problem of theoretical description of nuclear magnetic relaxation in the system
of two identical spins // Vestnik St.Petersburg University. Ser. 4. 2012. Iss. 3. P. 136-139.

The analysis of the results of the classical paper by I. Solomon (1955) has been carried out. The error
in the description of relaxation processes in the system of two equivalent spins is discussed. That error is
still rewritten in many papers, reviews, books, and “Encyclopedia of NMR”.

Keywords: NMR-relaxation.

Pavlov V. A. Thermodynamic theory of melting nanoparticles // Vestnik St.Petersburg University.
Ser. 4. 2012. Iss. 3. P. 140-144.

Basic principles of nanothermodynamics stated in the monograph by T. Hill “Thermodynamics of Small
Systems” in 1963 are described. The termodynamic theory of influence of microparticle surface charac-
teristics on equilibrium temperature of its phase transition crystal—liquid (melting point depression) is
developed. This effect for the smallest condensed particles (less than a dozen argon atoms) is over fifty
degrees. Formulae describing this size effect are suggested. The fact that (in the first approximation) this
effect is inversely proportional to the particle diameter has been known for more than 100 years. Under
certain simplifying assumptions the main formula gets a simple exponential form. This resulting formula is
the exact consequence of nanothermodynamics.

Keywords: nanothermodynamics, nanoparticles, melting temperature, melting point depression, size
effect.
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Artem’ev Yu. M., Borisov E. N., Sirotov V. V. Production of titanium-oxide coating on the metal
copper electrode for the photoelectrochemical water decomposition // Vestnik St.Petersburg Uni-
versity. Ser. 4. 2012. Iss. 3. P. 145-148.

Metallic copper electrode was covered by a titanium-oxide submicron layer with the use of a laser ablation
technique. Photogenerated potentials of the electrode obtained were followed up in a test photoelectrochem-
ical cell. The potentials observed were generated by light quanta of near UV range. The potential values
were invariable on light “on-off” cycling. Electrode potentials were stable under light irradiation for tens of
minutes.

Keywords: photoelectrochemical water decomposition, titanium-oxide coating, laser ablation.

Pastor A. A, Timofeev N. A., Shevkunov I. A., Khodorkovskii M. A., Murashov S. V. Discharge inves-
tigation of the (Ar + H2O) mix with catalytic agent TiO2 // Vestnik St.Petersburg University.
Ser. 4. 2012. Iss. 3. P. 149-152.

The possibility to increase the efficiency of the hydroxyl molecule UV emission of a low pressure (water
vapor + argon) discharge plasma by using a catalyst that increases the rate of water molecule destruction
in a hydrogen atom and a hydroxyl molecule is investigated. Titanium dioxide TiO2 is used as a catalyst.
The study is carried out with the help of the system of equations that describe the plasma in question. It
is shown that the increase of the rate of water molecule destruction leads to the rise of the concentration
of hydroxyl molecules in the ground and excited states and, in turn, to the increase of the efficiency of the
hydroxyl molecule UV emission.

Keywords: discharge, light source, titanium dioxide.
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