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AHHOTAITUN

YIK 539.18

Aunucumosa I II., Top6enko A. II., Hoamarosa O. A. BzaumonmeiicTBusi
CIIMH — 4y»Kas opbuTa, CHUH—COUH 1 opGuta—opbuTta B MaTpUIle OonepaTropa Hepruu
koudurypanuit sk, ks, k?°s // Becru. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bemr. 3. C. 3-15.

BricokoB030yxk AéHHBIE KOHMUTYPAIUMH C S- U k-3JIEKTPOHAMH Ha BHEIIHUX OOOJIOUKAX — HOBBIE O0b-
€KTbI MCCJIEIOBaHUsA, JIJIsI KOTOPBIX HET ITOYTH HUKAaKOW MH(OpMAanuu, KpOMe SKCIIEPHUMEHTAJIBHBIX SHEPIUit
Tpéx Koudwurypamuii 1snk (n = 8 + 10) aroma renus. 3BecTHO, 9TO B BBICOKOBO3OYKIEHHBIX KOHMUTY-
palusix yCHIMBAETCs POJIb MArHUTHBIX B3aMMOJENCTBUIl, KAKOBBIMHU SIBJISIIOTCS, HAPSAY C B3aUMOZIENCTBU-
€M CIIHH — CBOsI OpOHTa, B3aMMOIEHCTBHA CINH — dUyXKas opbuTa u cnuH—couH. lleas paborsr — Hambo-
Jlee TIOJIHOE MATEMAaTHYeCKOe OIMCAHNE SHEPIeTUYECKHX CIIEKTPOB, a UMEHHO Y4Y€T B MATPUIE OIepaTropa
SHEPIUU MAKCHMAJILHO BO3MOXKHOI'O UHCJIA B3aHMOIEHCTBHUI B ABYXIJIEKTPOHHOM raMUIbLTOHHAHe bBpeiira.
Kpome ykazsaHHBIX B3auMOZEHCTBUN CIMH — dYyzKasi OpOMTa U CIUH—CIMH, PACCMOTPEHO B3aMMOZEHCTBUE
opbuTa—OopbuTa, IOCKOJIBKY BCE OHH OIUCBHIBAIOTCS OJHUMH M TEMHU K€ PaJua/bHbIMU HHTErPAJIaMU CIIMHO-
BBIX B3anMomericTBuii Mapsuna. Pacuér yrioBbix KoadhdUINEHTOB NPy paanaIbHBIX HHTETPAIAX BBIIOIHEH
B (popMasm3Me HENPUBOANMBIX TEH30PHBIX OIIEPATOPOB, B OJHOKOHMUIYPAIMOHHOM NPUOJINYKEHUN U B JBYX
npeacrasiaenuax: LSJM u HecBs3aHHBIX MOMEHTOB. B mocsieimeM COCTOSIHHSI JBYXJIEKTPDOHHOIO aTOMa 3a-
BHUCAT TOJBKO OT WHIMBHIYAJbHBIX KBAHTOBBIX HYHCEJ OTJEIbHBIX JIEKTPOHOB, & BECh PACYeT CBOIUTCS
IO CyIIECTBY K BBIUUCICHHIO 3j-CHMBOIOB Burmepa. Kpome Toro, pacuér MaTpudHBIX 3JEMEHTOB B ABYX
NIPECTABICHUAX II03BOJISET HCKJIIOYUTH BO3MOXKHBIE OIIMOKH, HE TOBOPSI O TOM, UTO ALIPOUHDLIE KOHMULY-
parmu k295 (mourw samnosHenHas k-o60JIOYKA M S-3JEKTPOH Ha JPYToil 0GOJIOYKe) MOYKHO PACCMATPHBATD
TOJILKO B IIPECTABJICHUH HECBS3aHHBIX MOMEHTOB, yJIHTHIBAas M3MEHEHHBIN 3HAK OPOHTAJbLHBIX U CIIMHOBLIX
npoekiuii k-siekrpona. Marpuiia onepaTopa SHEPIUU — OCHOBA YHCJIEHHOIO pacyéTa MapaMeTpPOB TOHKOM
CTPYKTYPBL IIOTYyIMINPUIECKAM METOAOM, KOTOPBIH IJIAHUPYETCA B CAeAyomux paborax. Bubmauorp. 9 Ha3s.
Tab. 2.

Karouesvie caosa: MaTpuna onepaTopa SHEPIud, B3aUMOAEHCTBUS CHMH — dy»Kas OpOuTa, CIMH—CIIUH
u opbura—opbura, LSIM-1npencraBiienne, IpeicTaB/IeHIe HECBSI3aHHBIX MOMEHTOB.

YK 537(533.9.082.5)

I'ynesr C. A. HekoTopbie 0COGEHHOCTY 30HAOBBIX M3MEPEHUN B pacnajaionieiics mnias-
Me resmsi u Kucaopoga // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bem. 3. C. 16-26.

Pa6oTa nocssimmenna SKCIIepUMEHTATLHBIM HCCIECJOBAHUAM PACIaJAIOMIEHCs IIJIa3MbL MeJIUsI U KUCIOPOaa
¢ moMoInbio 30HA0B Jlenrmiopa. /laBiienne rasa, TOK pa3psija ¥ MOMEHT IIOCJIECBEYEHUS BBIOMPAJINCH JJIst
[IOJIyY€HUs 30HOBBIX XapPaKTEPUCTUK B APEiiPOBOM PEXKMME JBUXKEHUSI 3apsi?KEHHBIX YacTuil. Pasbupaercs
BoOIIpOC O (hopMe BOIBT-AMIIEPHBIX XaPAKTEPUCTHK NPHU HAJIWYNNA CTOJKHOBEHHUI H I[€JI€COOOPA3HOCTH IIpU-
MEHEHHsI PAa3JINYHBIX CTATHCTHUK. IIpeyiozkeHbl MOZIe/Ib B3aUMOJEHCTBHS 3apsi?KEHHBIX YaCTHUI] B CJI0€ 30HIa
¥ METOJUKA OIIPEeJICHUsT KOHIIEHTPAIIUU HOHOB II0 BOJIGT-aMIIEPHON XapaKTEPUCTUKE B PEXKHUME HECKOJIBKUX
crosikHOBeHuil B cioe. Ilpesyraraemble METOIUKE ITO3BOJISIIOT TaKXKe OIPEJENINTh CJIOH OOBEMHOIO 3apsijia
30HA, & TAKyKe BEJIHYHHY CAMOCOIVIACOBAHHOrO mojis. bubmuorp. 11 mass. M. 9. Taba. 3.

Karouesvie caosa: mia3Ma HU3KOIO JABJIEHHS, IIOCIECBEYEHNE Tefust, 30Habl JIeHrMiopa, opburaabHoe
OBUKEHIE, BOJIbT-AMIIEpHAS XapPAKTEPUCTHKA, DYHKIUA DACIPEIESICHAS SJIEKTPOHOB IIO SHEPIHUSM, TEeMIIe-
paTypa 3JI€KTPOHOB, INIOTHOCTH YACTHII, CJIOH OOBEMHOIO 3apsma.

VK 550.837.211

Baruu C. A.,, Kosznosa A. B.,, Bapanausaun . JI. JIBymepHass "HBepCus MarHuTO-
TeJULyPUYECKUX JAaHHBIX ¢ y48TOM Bausinus pesjbeda nosepxHoctu // Becrn. C.-Ilerepb.
yu-Ta. Cep. 4. 2013. Bem. 3. C. 27-35.

IIpu npoBeseHUN MArHUTOTEIUIYPUYECKUX 30HIMPOBAHMUN B PaiiOHaX ¢ HEPOBHOH NOBEPXHOCTHIO (IOPHI,
BIIQIUHBI) UCCJIEIOBATENb CTAJIKUBAETCS C IPOBIEMOit a/IeKBATHOCTH MHTEpIpeTalii. V3BecTHBIE U JOCTYII-
Hble IIPOrpaMMbl MHBEPCUU OTHOCSITCSI K POBHOI NOBEepXHOCTH. JIByMepHasi MHBepCHUs M KBa3UJIBYyMepHasi
MHTEPIIPETAINsI, OCHOBaHHbIE HA OJJHOMEDHOI MHBEPCHU U HE YyYUTHIBAIOIINE pesibeda TOBEPXHOCTH, KaK I10-
Ka3bIBaeT MOIEIUPOBAHUE, MOTYT CHJIBHO MCKA3UTh MH(POPMAILNIO O F€OdIEKTPUTIECKOM pa3pese. B mpernma-
raemoii craTbe pa3paboTaHbl aJrOPUTM U IIPOrpaMMa JIBYMEPHOI NHBEPCUU MArHUTOTEJIYPHYECKUX JAHHBIX
¢ yuéroMm pesbeda mecTHOCTH. VIHBEpCHST OCHOBaHA HA METO/Ie MUHUMAJIbHBIX HEBSA30K C aJIAIITUBHON peryJis-
pu3sanueii. Pentenne npsiMoit JByMepHOI 331241 OCYIIECTBIISIETCSI METOJIOM KOHEYHbIX pasHocTeil. [lonpobHo
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[IPECTABJIEHHBIH AJIrOPUTM MOXKET ObITH IPUMEHEH U JJIst JPYTUX 3a4a4d. AJIropuT™M GbLI IPOTECTUPOBAH Ha
MOJENBHBIX JaHHBIX. CpaBHEHHE MOJIyYeHHBIX XapaKTEPUCTUK MOJeNIeil ¢ y4éToM peisibedpa u 6e3 ero yuéra
oKa3aJo 3(pHEKTUBHOCTL PA3pabOTAHHON METOAUKHU JJIsl IOJIyICHHS JOCTOBEPHON NH(MOPMAIHH O T€OdJIEK-
TpUYecKoM paspese. Bubsmorp. 4 nazs. Wi. 6.

Karouesvie caosa: IByMepHasl HHBEPCUS, MAarHUTOTEJJIypUYECKHe JaHHbIE, pesbed, aJalTUBHAS Pery-
JISIPU3AIVsI, MOJIEIHPOBAHUE.

VIK 538.94

Kosamesckuit /. B. TyHHeaupoBaHue UacTHIbI Yepe3 JABOMHON AebTaobpa3HbINi
Gapbep ¢ 3aBucsamM oT BpeMeHm norexmuasiom // Becrn. C.-Ilerep6. yu-Ta. Cep. 4. 2013.
Bem. 3. C. 36—46.

PaccMOTpeHO mpoxoK/1eHre 4aCTHUIbl Yepe3 CUCTEMY JBYX JI€/IbTAa00Pa3HbIX MOTEHIUAJIbHBIX 0apbepoB,
IEePBBIN U3 KOTOPBIX UMEET FrapMOHUYECKU OCIHJIIUPYIONIYIO JOOABKY K MOIIHOCTH JiejibTa-dyHKnn. B pam-
Kax Teopun PJoke mosydeHa OGECKOHEUHAsI CUCTEMa CBSI3aHHBIX YPABHEHHH Ha aMIUIUTY/IBI MOJ[ OJHOMEp-
Horo ypasHenusi llIpénunarepa. BriBeena dbopmysia 11t BEPOATHOCTU ITPOXOXKJICHUS YaCTUIBI Yepe3 JIBOii-
HOM moTeHnuaabHbIN Gapbep. OmuMCaH AJITOPUTM UHCJIEHHOIO PACYETa BEPOSTHOCTH MPOXOXKaeHus. 3mo-
2KEHMe MPOUJLIIOCTPUPOBAHO YHCJEHHBIMH IIPUMEPAMM B CJIydYae HU3KOYACTOTHON JOOABKU K ITOTEHIIMAJLY.
PazBurasi Teopusi MOKeT HANTH IPHUMEHEHHE B PACYETAX PEAJMCTHIHBIX MOJEJEH CHCTEM MOTEHIIMATIBHBIX
0apbepOB B PA3JIMYHBIX MTOJIYIIPOBOJIHUKOBBIX CTPYKTYPaX, BKJIIOYasi KBAHTOBBIE SIMbI U CBEPXPEIIETKH. Bub-
suorp. 12 nass. M. 6.

Karouesvie cA06a: TIOTYTTPOBOIHUKOBBIE T€TEPOCTPYKTYPBI, 3aBUCAIINANA OT BPEMEHU MOTEHIUAJ, TEOPUsI
DJioke.

YIK 535.341+4-539.186.3

Asucumon . U, Arumesn H. A, Kysukuu I B, Kpokos H A,
Pa6buaukos E. JI. UccienoBanme aucnepcumn cBeta Ha ocHOBe mHTepdepomerpa Poxk-
JEeCTBEHCKOI'0, COIps2KEHHOTO co crekrporpadom // Becrn. C.-Ilerep6. yu-ra. Cep. 4. 2013.
Bem. 3. C. 47-62.

Omnuncana MoOAepHU3AIUS KJIACCHYECKON CXEMbl WCCJIEIOBAHUS JIUCIIEPCHH CBETa Ha OCHOBE JIBYXJLY-
4eBOro MHTEpdEPOMETPA, COMPSI?KEHHOrO co cuekrporpadom. Paccmorpena B3ammocBszb MeTonoB [lyu-
YHAHTU U KPIOKOB POXKJIECTBEHCKOrO, HCIOJIB3YIONUX TEXHUKY CKPEIIMBAaHUs JUCIEPCUI, C BapuaHTaMU
AMILTATYIHO-(DA30BOI0 METO/A, UCIOJIB3YIONEr0 HACTPORKY HHTepdepoMeTpa Ha HYJIEBYIO PA3HOCTH XOIa
1o BceMy cBeToBoMy moto. Co3aHa SKCIepUMeHTaIbHAsL YCTAHOBKA, MTO3BOJISIONIAs paboTaTh B PA3JIMIHBIX
pexkuMax HacTpoiiku uHTepdepomerpa. Vcnopb30Bane COBPEMEHHBIX MATPUYHBIX (DOTOIPUEMHIKOB, TOJIY-
MIPOBOJIHUKOBBIX UCTOYHUKOB U3JIyU€HUsT M BOSMOYKHOCTb OOPabOTKHY JTAaHHBIX B PEAIHLHOM BPEMEHU IIO3BOJISET
IPEBPATUTh KJIACCUYECKHEe UHTEP(MEPOMETPUIECKIE METOABI B 3(pDEKTUBHOE CPEICTBO HAYYHBIX UCCIIEI0BA~
HUU 1 y9eOHOI JIEMOHCTPAIUN SIBJIEHUSI aHOMAJIbHOIN guctiepcun. bubauorp. 41 wazs. Wi 13.

Karouesvie caosa: narepdepomerp PoxknecrBenckoro, meron IlyudnanTu, MeTos KPIOKOB, KpOKu Poxk-
JIeCTBEHCKOT0, CHJIa OCIIMJIJISITOPA, AUCIEPCUsI CBETA, AaHOMAJIbHAsI JUCIIEPCUsI, aMIUIUTYIHO-(Pa30BBI METOI,
CKPEIIUBaHUE JTUCIIEPCUIL.

YK 666.112.1:544.076.32+544.354.34-546.161

Kunpuanos A. A, TTomnomapés . A. O6 ycCTOMYMBOCTH CTEKJISTHHOI'O 3JIEKTPO-
na K geificteuio dropuaconepkamux pacrsopos // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013.
Bpmr. 3. C. 63-71.

B pamkax paboThl UCCIEI0BAJIOCH MTOBE/IEHNE CTEKJISTHHOIO 3JIEKTPO/Ia BO (DTOPUJICOAEPIKAIIUX PACTBO-
pax. BrbisiBeHa CBsi3b MeXKJy NPOTSI?KEHHOCTBIO BBIIIEJIOYEHHOIO CJIOsi Ha IIOBEPXHOCTH CTEKJIA U IIOTEH-
IIOMETPUIECKON YCTONYMBOCTBIO CTEKJIA K JeiicTBuio dpropuaa. Cresiad BBIBOJ O IOTEHITUAJIONPE/IEIISIONIEH
POJIM BBIIIEJIOYEHHOTO CJIOsi, KOTOPBIi He nporuBopednT Teopusim b. I1. Hukonsckoro u @. Bayke. Ompe-
JIeJIEHO HAIIPABJIEHVE H3MEHEHUs COCTABOB CTEKOJI JJjisi O0DeCledeHus OTEHIIMOMETPUYIECKOM yCTONINBOCTH
K BTOpHY: MHOTOIIEIOYHBIE JINTHEBO-CUIIMKATHBIE CTEKIIA C Jo6aBKaMu KOMIOHEHTOB (6opa, TaHTaJa), Ho-
BBIMIAIONINX yCTORINBOCTL. Bbubmmorp. 10 naszs. Ma. 6. Taba. 1.

Kaoueswie caosa: pH-Merpusi, CTEKIISHHBIN 2J1€KTPO, (DTOPHIOYCTORINBOCT.
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VJIK 54.165

Komakos B. I, Kypamosa O. . Tony6es C. H, Comosréra E. H,
Ymakos B. M. Tepmuueckasi 3Bosonusi, (pa3ood0pazoBaHne M JUCIIEPCHOCTb HAHO-
Pa3MepHbIX IIPEKYPCOPOB HA OCHOBE CTAGMJIM3MPOBAHHOIO AMOKCHUAA [IUPKOHUS, MOJIY-

YEeHHBIX JINOMUIBHON CYIIKOM ¢ mo6aBkaMu KpuonporekTopos // Becru. C.-Ilerep6. yH-Ta.
Cep. 4. 2013. Bpm. 3. C. 72-84.

B pa6ore meromamu CTA, PDA, PSD-ananusza 6bLI NMPOBEAEH KOMILJIEKCHBINA B3aMMOIOTIOJIHSAIONUN
aHAJIN3 MTPEKYPCOPOB, MOJYYEHHBIX JUOMUILHON CyIIKOH B pa3jMYHBIX BapuaHTax. [lokazano, aTo mobas-
Ka KPHUOIPOTEKTOpA BJIMAET HA MexaHu3M (Ha3000pasoBaHUsl, TEPMOIBOIONUIO U IUCIEPCHOCTDL UCCIEIY-
eMBIX NPeKypcopoB. [Ipumenenne mnoduUILHON CyITKU rejiei, MOy9IeHHBIX 30Jb-Telb CHHTE30M, C J100aB-
koit 10 mac. % rmnepuna crocoberByer crabuinsanuu (bJIIOOPUTONONOGHOIO TBEPIOTO PACTBOPa Ha OCHOBE
ZrO2 B 6ojee MUPOKUX ODJIACTSX «TEMIIEPATYPa—COCTaB», Y€M ITO CJIeAyeT u3 (pa30BOii JuarpaMMbl CUCTE-
Mbl CaO—ZrOs. Iy npeKypcopoB, MOJIyYeHHBbIX JUOMUIBbHON cymKoil ¢ qobaskoit 10 mac. % rmnepuna,
HabJIIO/IaeTCsl YMEHBIIIEHNE CPEJIHErO pa3Mepa arjiOMepaToB C POCTOM TeMIeparypsl BIIoTh xo 1000 °C.
Bubawnorp. 23 na3s. Un. 6. Tabx. 7.

Karouesvie cao6a: IPeKypcop OKCUIHON KEpaMUKH, CTaOUIN3UPOBAHHBIN JUOKCH], IUPKOHUS, 30JIb-Tejlb
CHHTE3, KPUOXMMUYECKas 06paboTKa, JUOMUIbHAS CYIIKa, KPUOIPOTEKTOP.

VK 541.183

Meumbmukos N. H, Emenbsuos I. A, Haigen C. B, Kypaasag C. K,
NMeaubkosa E. M., FOxguu B. E., Cyxomomnos H. I, 2Kykos A. H. Bzau-
MoaelicTBue mondTOPUPOBAHHOIO AUCYJIbMUIA C YACTUILIAMY >KeJie3a U UCCJIeJOBaHue
MPOIYKTOB METOIaMHU 3JIeKTPOoHHO# MuKpockonuu n °F SIMP-cnexrpockonuu // Becrh.
C.-ITerepb. yu-Ta. Cep. 4. 2013. Bwm. 3. C. 85-97.

TIpoBesena nosepxHOCTHAS MOAU(DUKAINS TACTHULL 2KEJIE3a PA3JINTHOTO IPOUCXOXK/ICHUS (JIBE TTAPTHHU HTa-
crur; KapOOHMIIBHOTO JKeJle3a U YaCTUIIbI, ITOJIyYeHHbIe HCIIAPEHHEM JKeJle3a B 9JIEKTPOJYTOBOM ILIA3MEHHOM
paspsie ¢ BBICOKOCKOPOCTHBIM OXJIaXK/JCHUEM HapOB) MOJU(TOPUPOBAHHBIM JucyIbdumom (6uc(3-okca-2-
xj10priepdTopOyTIIT) UuCyIbhUI) B pACTBOPaX Ha OCHOBE NMepdTOPMETHIIIUKIIONEKCAHA UK TOJIyosta pu 20
u 60 °C, a TaksKe IIpU CTyHeHYaToM HoabéMe TemuepaTypbl or 20 wiau 60 °C no 100 uau 120 °C. Kpome Toro,
poBesieHo npsaMoe B3aumogeiicteue pearentos npu 110 °C. IToxyvensr nzorepmbl ancopbuun 6uc(3-okca-2-
xs10p11epdTOPOY THIT) [UCYIbMDUAA, BHJL KOTOPLIX CBHIETEILCTBYET 06 06pa30BaHUK MOHOCION MOubHUKaTOpa
Ha ToBepXHOCTH YacTull. C MOBBIIIEHUEM TEMIIEPATYPhI B CPOACTBA PACTBOPUTEIS K MOAUMUKATOPY IPEIEIb-
HO€e KOJINYECTBO PEareHTa, IPOB3aNMO/EICTBOBABIIETO C YACTHUIIAMHE KeJle3a, BO3PACTAET, YTO yKa3bIBAeT HA
XeMOCOPOIMOHHBII XapakTep mporecca. MeTomoM CKaHUPYIOIIeil IeKTPOHHON MUKPOCKOIINU U3y4eHa MOP-
costorust moBepXHOCTH WACTHIL JIO U TIocye MomuduKaimu, a MerogoM OF STMP-cIleKTPOCKOTIHE TPOBEISH
aHaJIN3 IPOJ/LyKTOB B3aMMOJAENCTBUS B KUIKON (ase, MOATBEPK A0 00pa30BaHNE THOJISITOB XKeJle3a, KO-
TOpBIE YAaCTUYIHO JEeCOPOUPYIOTCs € IOBEPXHOCTH dacTull. IlosydeHHBbIE PE3ysIbTAThl IOKA3BIBAIOT XOPOIILYIO
BOCIIPOM3BOJIMMOCTb U I'MOKOCTH METO/a MOBEPXHOCTHON MOMMDHUKAINN YaCTHIL XKeJle3a IO TOPUPOBAH-
HBIM JUACYILMUIOM, KOTOPLIA MOXKET OBITH HCIOJIbL30BAH IS YACTHUIL YK€JIe3a PA3IUTHOIO IPOUCXOXKICHUS.
Bubnuorp. 18 nazs. Ui. 4. Tabmn. 2.

Kmouesvie caosa: YacTHIBI Kejle3a, IIOBEPXHOCTHas Moauduraims, ouc(3-okca-2-xaoprnepdroply-
) ECy T bU T, MOPMOJIOrHs TTOBEPXHOCTHOTO CJIOS, CKAHUPYIOMIAs 3/eKTPoHHas Mukpockornus, 1°F sIMP-
CIIEKTPOCKOIIHSI.

VIK 543.423.1

Casuunos C. C., Jpob6boimesn A. /1. Bo3MO>XHOCT ATOMHO-3MUCCUOHHON Hudpo-
Bo#i cnekTporpaduu C AYroBbIM BO30Yy>KIEHHEM CIEKTPa B aHAIN3€ >XUJIKUX ODbek-
ToB // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bem. 3. C. 98-102.

B pabore npuBeneHb! Pe3y/IbTATHI UCCIICIOBAHNS AHAJIUTHICCKAX BO3MOXKHOCTEH aTOMHO-IMHUCCHOHHOMN
undpoBoii criekTporpadun ¢ LyroBbIM BO30YKIEHUEM CIIEKTPa CyXOr0 OCTATKa KHUJIKUX IIPOO C HU3KUM CO-
Jlep>KaHUEM OIIPEJIeJIsIEMbBIX JIEMEHTOB, BBIIIOJIHEHHOI Ha ycraHoBke M®PC-8, MonnduiimpoBaHHO# MHOIOKa-
HaJIbHBIM aHAJIN3aTOPOM SMUCCUOHHBIX criiekTpoB MADC. Meronnyeckasi peau3anysi aTOMHO-3MUCCHOHHOTO
1@ pOBOro CIEKTPAJIBHOIO aHAIN3a B OIITUMU3UPOBAHHBIX YCJIOBUSX BO30OYK/IEHUS U PETHCTPALUN CIIEKTPA
[IO3BOJIMJIA CO3JATH yHUBEPCAJILHYIO METOAUKY AHAIU3A YKUAKAX O0BEKTOB, OTIUYAIONINXCS APYT OT Apyra
6GHOOPraHNYECKUMI MATPUIAMU. AIEKBATHOCTH IIOJIyYaEMBIX PE3YIbTAaTOB MPOJEMOHCTPUPOBaHa Ha IpUMe-
pe aHajIm3a CJIOHBI U€JIOBEKa IIyTEM pa30aBieHHs MPOOLI U BBEAEHUS NOOABOK OIPENE/IAEMOrO 3JIEMEHTA.
MeToiKa MO3BOJISET OIPEIeTATh KOHIEHTPAIME DA 3JIEeMEHTOB HaumHasd ¢ ypoBHa n = 1077 v/mn us
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npober 06bémom 10 M. BocupousBomumocTs pesysbraToB anamusa cocrasiger 10-15 orn. %. duanason
JINHEHOCTH I'PaJLyMPOBOYHOrO rpaduka COCTaBISET OOjlee TPEX MOPSIKOB BETHYUHBI KOHIIEHTPAIUH OIpe-
JeJIfeMbIX 3JIeMeHTOB. bubmmorp. 15 mass. 1. 3.

Karouesvie caosa: ADCA, nudposast cekrporpadusi, METOJ, CyXOr0 OCTATKA, CIIIOHA.

YIK 539.216.2+541.183.022

Cyxomosnos H. I, daknosuua M. A. YccimeqoBanusi cocraBa MOHOCJIOEB YKUPHBIX
KHCJIOT Ha BoaHoil cyGdase (wacrs II) // Becrn. C.-Ilerep6. yn-ta. Cep. 4. 2013. Bem. 3.
C. 103-112.

Ha npumepax u3 psga paboT 1o udydenuio cocraBa MOHOCHOEB (MC) KUPHBIX KHCJIOT Ha BOJHOM Cy0-
daze (B ToM unciie u paboT, BBINOJIHEHHLIX IPH yYaCTHUH OJHOIO M3 aBTODPOB) IIOKA3aHA HEOOXOIUMOCTH
y4éra BO3MOXKHOCTH busndeckoil azcopbiun Mertaina MC u npoaHaJ n3smpoBaHbl Pa3JIMYHbBIE CIOCOOBI €€
onenku. [IpoBenén kpuTuaeckuil anaaus paboT, HCIOIB3YIOMUX CIHOCoO pacuéra coctaBa MC >KUpPHBIX KuC-
JIOT Ha BOAHOI cybdase, coleprkalileil MOHBI METAJIJIOB, IO JAaHHBIM, [OJy4YEeHHBIM P H3y9YEHHU H30TEPM
cxkatust Takux MC. ITo obcyzkmaeMoit MeTOUKeE C/IeJIaHbl PACYETHI C UCIHOJIB30BAHINEM COOCTBEHHBIX JAHHBIX
aBTOPOB U IOKa3aHa OTPAaHUYEHHAs IIPUMEHHMOCTH IONO0HBIX MeToioB. Ha 6ase nurupyeMbIx MaTepua-
JIOB COCTaBJIeHA U OOCy2KJeHa Tab/InIa BeJIMYUH UCTUHHBIX KOHCTAHT AUCCOLUAINY CTEAPHHOBON KHUCIOTHI
B MC (pKfHSt)' O6Hapy’KeHO, YTO METAJII-UOHBI, PACIIOJIOXKEHHBIE B ITOPSIIKE YOBIBAHIS BEJININHbI pKfHSt’
JOBOJILHO TOYHO IIOBTOPSAIOT JMOTPOIHBINA Psifl, KOTOPBIM COCTABJIEH II0 BO3PACTAHUIO HUX aJCOPOIMOHHBIX
MIOTEHI[NAJIOB U XapPaKTEPU3yeT KOATryIHPYIOUlee NEHCTBHUE JIEKTPOIMTOB, UTO IO3BOJSET OObACHUTH BIIHSA-
HUe CyIIeCTBYIOIIero Ha rpanuie paszaeina MC — Bognasi cybdasa yo-IoTeHIaga Ha U3MEHEHNEe BEJTHYUH
ngHSt‘ Bubsuorp. 24 nazs. Un. 6. Taba. 2.

Karoueswvie caosa: JISHI'MIOPOBCKUE l'IJ'IéHKI/I7 cocTaB MOHOCJIOA, MOHOCJION CTeapHHOBOﬁ KHUCJIOTHI.

VIIK 533.6

Kenobamnues I U, I'yceitmosa JI. B.,, Pacynos C. P, Cyneiimanos I[. 3,
Mypanxaunos P. M. KoanecrieHiinsa u oca>kieHue KameJjb U My3bIpeil B N30TPOIIHOM
TypbysienTHOM noroke // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bpm. 3. C. 113-120.

PaccmarpuBarorcsi BOIpOCHI, CBsI3aHHBIE C KOAJIECIIEHIMEH M OCaXKJIEHUEM KalleJlb U IIy3bIpeil B HU30-
TPOIHOM TYypOyJeHTHOM IMOoTOKe. Ha OCHOBe IMapoauHAMUYECKOl aHAJIOTMH BBIBEIEHO yPABHEHHE OCAXK/]Ie-
HUSI MEJIKOJVCIIEPCHBIX KalleJib, OIpPeJeJIeHa YacTOTa CTOJKHOBEHMIl Kalejb B TypOyJI€EHTHOM IIOTOKe. Bub-
suorp. 12 nass. M. 4.

Karoueswvie caosa: KoaJIeCIIEHII A, OCazKJACHNEe, N30TPOITHaA Typ6yJIeHTHOCTB, KaIlJIl U ITy3bIPpU.

VK 532.74:661.105

KouyposaH. H, A6aynuun H. I, Kapaes P. A,, Tepmamesa U U Uccaenosa-
HUE AUHAMUYECKOro MOBEPXHOCTHOI'O HATSXKEHUsI BOAHBIX PACTBOPOB AJIKWJICYJIb(aTOB
"arpus // Becru. C.-Ilerep6. yu-ta. Cep. 4. 2013. Boin. 3. C. 121-125.

J1st moHMMaHUsT TUHAMUYECKUX CBOMCTB IOBEPXHOCTH HEOOXOIMMO PACIIMPEHNE ODJIACTU UCCIIeJOBAHMI
TIAB ¢ pa3nu4HO§ IJIMHON yIJIEBOJAOPOIHON IENN U KOHIIEHTPAIUsSIMHU pacTBopa. B pabore uccienoBanuch
BOJIHBIE PACTBOPBI OKTH/ICY bdara marpus (OCH) xonmenrpamuu 1-1073, 21073, 2,5 - 1073, 5. 1073,
12,7 - 10~2 monb/n u pacTBOphl GyTHICyIBbaTA HATPHS (BCH) xonuenrpanuu 2 - 10—3 moub /1 mpu 20
u 25 °C. V3mepeHusi TUHAMIYECKOrO IIOBEPXHOCTHOI'O HATSIXKEHHS] PACTBOPOB IIPOBOJIUJIMCH METOIOM MaK-
CHMaJIbHOTO JAaBJIEHUsI B Ta30BOM Iy3bIpbKe. OcoOblil mHTEpeC BBI3BIBAET 3(M@PEKT MOSIBICHUST MaKCUMyMa
Ha M30TE€pMe IOBEPXHOCTHOrO HaTsKeHus. Comocrasifas ero ¢ addexrom xomncona—Pes nis pactBopos
HEOPraHUYECKUX COJIeH, MOXKHO CEJIaThb BBIBOJ, O BJIMSIHUU 3JIEKTPHU3ALMK IIOBEPXHOCTH HA IIOBEPXHOCTHOE
HaTsKeHue. B cayyae pacrsopos ITAB, no-sugumomy, aucconmainus mosekyil [TAB moxker GbITh He Tak BeJu-
Ka, KaK y COJIEd, ¥ TOr/1a HEOOXOAUMO YUUTHIBATH IIPUCYTCTBHE MOHOB BOJBI. B 9TOM cily4yae mpu yBe/ImYeHun
rounenrparuu [TAB moxer nposiBuThCs 9¢pdEKT MOomaBIeHUs] TUCCONMAIIMN MOJIEKYIT BOJAbI Ha TOBEPXHOCTH
nonamu ITAB (xak 6oslee CHJIBHBIM JIEKTPOJIATOM, 4eM Boza). OLEHKH MOKA3bIBAIOT, UTO TO BIOJIHE CO-
OTBETCTBYET BKJIQ/ly B IOBEPXHOCTHOE HATS?KEHUE, KOTOPOE MOXKET JaBaTb WwieH qdy. Bubmmorp. 11 nass.
Wi 7.

Karoueswvie caosa: ANHAMUYIECKOE IMOBEPXHOCTHOE HATA?KEHHNE, IIOBEPXHOCTHO-aKTUBHBIE BeIeCTBa, JJICK-
TpHu3alud IIOBEPXHOCTH.
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YIK 546.882°883

Apremben 0. M., Koxwuna U. U, [Tamnuauyxk B. B.,, Ceménos B. I. Cunres
tanTanara >xesae3a(IIl) soas-reas merogom // Becrn. C.-Ilerep6. yu-ra. Cep. 4. 2013. Bpur. 3.
C. 126-130.

B 305b-ress nporecce mosydensl obpasipl Tantangara kenesa(Ill), xapakrepusyeMble TEeMH XK€ CTPYK-
TYPHBIMH ITapaMeTpaMi, IO JAHHBIM PEHTIEHOBCKOM JudpakKIiyy U MECCOaypPOBCKON CIIEKTPOCKOIIMH, YTO
u 00pa3ubl, CHHTE3NPOBAHHBIE TBepAOda3HbIMU MeTomaMmu Ipu Ttemmneparypax seime 1000 °C. Cumres ocy-
[IECTBJISIA UCXOJIsl U3 GE3BOZHOIO 3TAHOJILHOIO pacTBOpa xJsopuaa TaHTaua(V) ¥ KOJJIOWIHO-AUCIEPCHOMN
cucremsr, copepxkammeit Fe(IIT). Orxur o6pasnos nposoguu npu 200, 500 u 800 °C. ITocse orzkura mpu 200
u 500 °C obpa3sipl He JaBaju pedJieKcoB B audpakTorpamMmax. [IoBbIIIIEHNE TEMIIEPATYPhI OT?KHUTa, COTJIACHO
MEccOayIPOBCKHUM CIIEKTPAM, [MPUBOIMIIO K yHUMDUKAIMKI COCTOSHUS Kejle3a B 00pa3lax M YIOPSI0YeHUIO
crpykrypbl. B SAT'P-cnekrpe obpasma nocie orxkura npu 800 °C mabiromaercst oauH ay0JeT, XapakTepu-
3yemblii m3omepubiM capurom 0,40 £ 0,01 mm/c m kBagpynoasabIM pacmernsenunem 0,57 + 0,02 mm/c npu
KOMHATHOH Temmeparype. Bubmuorp. 10 mazs. Un. 2. Taba. 2.

Kmouesvie caosa: tanranar xenesa(Ill), 3omab-resb Meros, MéccbaypoBCKasi CIIEKTPOCKOIHSI.

VIIK 547.314

Tpodbumos B. A. Urenus namaru akanemuka A.E. ®aBopckoro B UpkyTrckom wnH-
cruryte xumuu uMm. A. E. ®asopckoro CO PAH // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013.
Bpmr. 3. C. 131-135.

B Upkyrckom uncturyte xumun uMm. A. E. @asopckoro CO PAH c¢ 18 o 20 deppans cocrostuch Hre-
HUsl, OCBSIIEHHBIE MaMATH akajeMuka Ajekcest Esrpadosuua @asopckoro. Takasi kondepeHnus B 3TOM
WHCTHUTYTE [IPOBEJICHA BIIEPBBIE U OblIa MIPUypPOUYEHa KO JHIO poxKaeHus akaneMmuka Pasopckoro. ITogsemenst
WTOTHU TOCJIEIHUX JOCTUKEHUN B XuMuu anerusiena. V. 2.

Karoueswie caosa: aleTUIeH, eperpynnupoBKa u peaknus PaBopckoro, KOHMEPEHIUS.
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ABSTRACTS

UDC 539.18

Anisimova G. P, Gorbenko A. P, Dolmatova O. A. Spin — other orbit,
spin—spin and orbit—orbit interactions in the matrix of energy operator for sk, ks,
k?9s configurations // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 3. P. 3-15.

Galina Pavlovna Anisimova — Candidate of Physical-Mathematical Sciences, Saint-Petersburg State Uni-
versity; e-mail: olgadolmatova@gmail.com
Anna Petrovna Gorbenko — Candidate of Physical-Mathematical Sciences, Saint-Petersburg State Univer-
sity; e-mail: spbgor@mail.ru
Olga Aleksandrovna Dolmatova — Candidate of Physical-Mathematical Sciences, Saint-Petersburg State
University; e-mail: olgadolmatova@gmail.com

Highly excited configurations with s and k electrons in outer shells are of scientific interest due
to the fact that they have so far been poorly studied. There are no experimental data except for fine
structure levels energies of 1snk (n = 8 + 10) configurations of the helium atom. It is known that
magnetic interactions make a valuable contribution to highly excited configurations. It is important
to consider such small magnetic interactions as the spin — other orbit and orbit—orbit interactions
because of their significant influence on highly excited configurations. The major purpose of this
paper is to provide the most detailed mathematical description of energy spectra. Therefore, it is
necessary to consider maximum number of interactions of the two-electron Breit Hamiltonian. Be-
sides of noted spin — other orbit and spin—spin interactions the paper consideres the orbit—orbit
interaction. Each of these interactions is represented by radial Marvin spin interaction integrals.
The calculation of angular coefficients of radial integrals is performed using the formalism of irre-
ducible tensor operators in the single-configuration approximation in two representations: LSJM
and uncoupled momenta. In the latter case all calculation of angular coefficients of radial integrals
is mostly reduced to the calculation of the Wigner 3j-symbols. This is much easier although more
cumbersome if to compare with calculation of 9j-symbols in the LSJM representation. Besides,
two representations approach is necessary to verify the results. In regard to the k%°s configurations
corresponding results for these configurations can only be obtained in the representation of uncou-
pled momenta by changing the sign of orbital and spin projections of the hole (missing & electron).
This matrix forms the basis for nonlinear equations systems for the numerical determination of fine
structure parameters and other characteristics of atoms related to them planned in further papers.
Refs. 9. Tables 2.

Keywords: matrix of the energy operator, spin — other orbit, spin—spin and orbit—orbit
interactions, LSJM representation, uncoupled momenta representation.

UDC 537(533.9.082.5)

Gutsev S. A. On the probe measurements in helium and oxygen plasma after-
glow // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 3. P. 16-26.

Sergei Anatolievich Gutsev — Researcher, Saint-Petersburg State University; e-mail: gsa_ges@mail.ru

The paper presents experimental Langmuir probe measurements in helium and oxygen plasma
afterglow. The research is carried out in three different cases: under classical Langmuir condition,
under moderate pressure and under diffusion drift of charged particles to the probe. With pictures
and estimate calculations it was shown that formula of orbital motion correctly describes only the
collisionless case in electric field of the probe. Sources of concentration and electron temperature
errors are given in detail. A correct logarithmic method of finding electron temperature is presented.
A calculation of sheath of spatial charge near the probe was performed. A change of shape of volt-
ampere characteristic from classical to diffusion condition is shown. Refs. 11. Figs. 9. Tables 3.

Keywords: helium, oxygen, plasma afterglow, ion temperature, ion density, probe sheath.
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UDC 550.837.211

Vagin S. A, Kozlova A. V., Vardaniants I. L. Two-dimensional inversion of
magnetotelluric data including topography // Vestnik St. Petersburg University. Ser. 4.
2013. Issue. 3. P. 27-35.

Stanislav Aleksandrovich Vagin — Professor, Saint-Petersburg State University; e-mail: stvagin@gmail.com
Alezandra V. Kozlova — Saint-Petersburg State University; e-mail: fev83@rambler.ru

Izabella Levonovna Vardaniants — Researcher, Saint-Petersburg State University;

e-mail: izabella-spb@mail.ru

During the magnetotelluric sounding in areas with uneven surface (mountains, depressions),
researchers are faced with a problem of adequate interpretation in these situations. Nowadays
there are some available programs of inversion employed to examine the surface with a smooth to-
pography. Quasi-two-dimensional inversion and interpretation which are based on one-dimensional
inversion and do not take into account the surface relief, as the simulation shows, can distort the
information about the geo-electric section. The article develops the algorithm and program of two-
dimensional inversion of the magnetotelluric data considering the profile relief. The inversion is
based on the minimal residual method with the adaptive regularization. The solution of a direct
two-dimensional problem is carried out by a finite difference method. Detailed presentation of the
algorithm can also be used for other tasks. Algorithm was tested on model data. Comparison of
the received characteristics of models taking into account a relief and without it showed efficiency
of the technique. Refs. 4. Figs. 6.

Keywords: 2D inversion, magnetotelluric data, relief, adaptive regularization, modeling.

UDC 538.94

Kovalevsky D. V. Particle tunnelling through double §-function barrier with time-
dependent potential // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 3. P. 36-46.

Dmatry Valerievich Kovalevsky — Candidate of Physical-Mathematical Sciences, Saint-Petersburg State
University; Scientific Foundation “Nansen International Environmental and Remote Sensing Centre”; Nansen
Environmental and Remote Sensing Center (Bergen, Norway); e-mail: d_v_kovalevsky@list.ru

The article considers transmission of a particle through the system of two d-function barriers, the
first of which having an oscillating component of the amplitude of the d-function. In the framework
of Floquet theory an infinite system of coupled equations for amplitudes of modes of one-dimensional
Schrédinger equation is obtained. A formula for probability of transmission of the particle through
the double potential barrier is derived. An algorithm for numeric computation of probability of
transmission is described. Numeric examples for the case of low-frequency oscillating component
of the potential are provided as illustrations. The theory developed can be applied to perform
computations within realistic models of systems of potential barriers in different semiconductor
structures, including quantum wells and superlattices. Refs. 12. Figs. 6.

Keywords: semiconductor heterostructures, time-dependent potential, Floquet theory.

UDC 535.341+539.186.3

Anisimov Yu. I, Agishev N. A, Zhuvikin G. V., Kryukov N. A,
Ryabchikov E. L. Study of the light dispersion by Rozhdestvenskii’s interferom-
eter coupled with spectrograph // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 3.
P. 47-62.

Yurii Ivanovich Anisimov — Candidate of Physical-Mathematical Sciences, Saint-Petersburg State Univer-
sity; e-mail: yuanis@mail.ru

Nikolai Aleksandrovich Agishev — student, Saint-Petersburg State University; e-mail: kolyan_a-ev@mail.ru
Georgii Viktorovich Zhuvikin — Candidate of Physical-Mathematical Sciences, Saint-Petersburg State Uni-
versity; e-mail: george.zhuvikin@pobox.spbu.ru
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Nikolai Aleksandrovich Kryukov — Candidate of Physical-Mathematical Sciences, Saint-Petersburg State
University; e-mail: nkryukov@yandex.ru

Egor Lvovich Ryabchikov — Head of tutorial laboratory, Saint-Petersburg State University; e-mail: yua-
nis@mail.ru

The classical methods by Puccianti and by Rozhdestvenskii (the hook method) are based on the
technique of the crossed dispersions. These methods are considered in the context of coupling of two
optically dispersive devices. The close connection between classical methods and new phase methods
using zero mode adjustment of the interferometer is analysed. The variants of the experimental
realizations of 2D- and 1D-spectrointerferometry are described. The use of the matrix digital
photodetectors and broad band light emitting diodes together with the online data computing
makes it possible to convert classical interferometric methods into effective instruments applicable
to the research laboratory as well as in the classroom activity. Refs. 41. Figs. 13.

Keywords: light dispersion, anomalous dispersion, Puccianti method, Rozhdestvenskii method,
hook method, amplitude-phase method, oscillator strength.

UDC 666.112.1:544.076.32+544.354.34+-546.161

Kiprianov A. A, Ponomarev I. A. On durability of glass electrode to an action
of fluorine-containing solutions // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 3.
P. 63-71.

A. A. Kiprianov — Candidate of Chemical Sciences, Saint-Petersburg State University;
e-mail: aakiprianov@yandex.ru
1. A. Ponomarev — post-graduate student, Saint-Petersburg State University; e-mail: ponom.ilia@gmail.com

Glass electrode is a well-known instrument, but there are still some problems in theory and
practice. The article considers glass electrode behavour in fluorine-containing solutions. Corre-
lation between leached layer length and potentiometrical durability of glass electrode is found.
A conclusion on the potential-forming role of leached layer is drawn. The conclusion doesn’t con-
tradict the most wide-spread theories of glass electrode by B. Nikolsky and F. Baucke. High-alkaline
lithium-silicate glasses with additions of boron or tantalum have been found to be the most durable.
Refs. 10. Figs. 6. Tables 1.

Keywords: measurement, glass electrode, fluorine-resistance.

UDC 54.165

Konakov V.G, Kurapova O. Yu, Golubev S.N,, Solovieva E. N,
Ushakov V. M. The effect of the cryoprotectant on thermal evolution, phase for-
mation and dispersity of freeze-dried stabilized zirconia nanosized powders // Vestnik
St. Petersburg University. Ser. 4. 2013. Issue. 3. P. 72-84.

V. G. Konakov — Doctor of Chemical Sciences, Professor, Saint-Petersburg State University;

e-mail: glasscer@mail.ru

O. Y. Kurapova — post-graduate student, Saint-Petersburg State University; e-mail: plyshka@gmail.com
S. N. Golubev — Candidate of Chemical Sciences; e-mail: glasscer@mail.ru

E. N. Solovieva — Candidate of Chemical Sciences; e-mail: glasscer@mail.ru

V. M. Ushakov — Candidate of Chemical Sciences; e-mail: glasscer@mail.ru

An in-depth analysis of freeze-dried precursor nanopowders was performed via STA, X-ray
and PSD-analysis. It was shown that physical and chemical properties of final powders (such as
mechanisms of phase formation, agglomeration degree, etc.) as well as the kinetics of its crystalliza-
tion strongly depend on the nature and amount of cryoprotectant addition. In case of precursor,
freeze-dried with 10 wt. % glycerol addition, the stabilization of cubic zirconia solid solution was
observed in wider “temperature—composition” region than it was expected from phase diagram
of CaO—ZrO2 system. The tendency of the average precursor agglomerate size of the precursors
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manufactured by freeze-drying with 10 wt. % of glycerol to decrease with the calcination tempera-
ture (T¢) increase up to 1000 °C was observed. Refs. 23. Figs. 6. Tables 7.

Keywords: precursor, cubic zirconia solid solution, sol-gel synthesis, cryochemical treatment,
freeze-drying, cryoprotectant.

UDC 541.183

Menshikov . N, Emelianov G. A, Nayden S.V.,, Kurlyand S. K,
Ivankova E. M., Yudin V. E.;, Sukhodolov N. G., Zhukov A. N. Modifica-
tion of iron particles with polyfluorinated disulfide and their investigation by electron
microscopy and °F NMR spectroscopy // Vestnik St. Petersburg University. Ser. 4. 2013.
Issue. 3. P. 85-97.

Ivan N. Menshikov — Researcher, Federal State Unitary Enterprise S.Y.Lebedev Research Institute for
synthetic rubber; e-mail: ivanmensh@gmail.com

G. A. Emelianov — Head of section, Federal State Unitary Enterprise S.Y.Lebedev Research Institute for
synthetic rubber; e-mail: emelianovgennadiy@yandex.ru

S. V. Nayden — post-graduate student, Saint-Petersburg State University; e-mail: sv.nayden@gmail.com

S. K. Kurlyand — Head of laboratory, Federal State Unitary Enterprise S.Y. Lebedev Research Institute
for synthetic rubber; e-mail: s.kurlyand@yandex.ru

E. M. Ivankova — Senior Researcher, Institute of macromolecular compounds of Russian Academy of
Sciences; e-mail: ivelen@mail.ru

V. E. Yudin — Head of laboratory, Institute of macromolecular compounds of Russian Academy of Sciences;
e-mail: yudin@hqg.macro.ru

N. G. Sukhodolov — Associate Professor, Saint-Petersburg State University; e-mail: sng196505Q@Qmail.ru
A. N. Zhukov — Professor, Saint-Petersburg State University; e-mail: zhuk@az1038.spb.edu

Surface modification of iron particles of various origin (two lots of carbonyl iron particles and
ones prepared by evaporation of iron in the electric arc plasma discharge with a rapid vapor cooling)
with polyfluorinated disulfide (bis(3-oxy-2-chloro-perfluorobuthyl)disulfide) was carried out in so-
lutions based on perfluoromethylcyclohexane or toluene at 20 and 60 °C, as well as using a stepwise
increase of temperature from 20 or 60 °C to 100 or 120 °C. Besides, the direct interaction of reagents
at 110 °C was carried out. Bis(3-oxy-2-chloro-perfluorobuthyl)disulfide adsorption isotherms were
obtained; their shape gives evidence in favor of modifier monolayer formation on the particle sur-
face. Ultimate modifier quantity interacted with iron particles enhanced under an increase of both
temperature and affinity between solvent and modifier, which indicates chemisorpton nature of the
process. Surface layer morphology of iron particles before and after modification was investigated
by scanning electron microscopy. NMR, °F spectroscopy was applied for the analysis of interacting
products in liquid phase, supporting formation of iron tiolates partially desorbed from the iron
surface. The results show good reproducibility and flexibility of the method of surface modification
of iron particles by polyfluorinated disulfide, which can be used for iron particles of various origin.
Refs. 18. Figs. 4. Tables 2.

Keywords: iron particles, surface modification, bis(3-oxy-2-chloro-perfluorobuthyl)disulfide, sur-
face layer morphology, scanning electron microscopy.
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Development and upgrading of methods of liquid sample element analysis are one of significant
directions of recent analytical chemistry progress, which is of current interest in ecology, control of
foods quality, and analysis of biological fluids. The paper presents the results of the investigation
of analytical resources of atomic emission digital spectrography with arc excitation of spectrum of
dried residue of sample with low content of detected elements. The investigation was performed
with MFS-8, updated with the multichannel analyzer of emission spectra MAES. The results show
that maximum intensity of spectral lines of detected elements excited in arc plasma was reached
when the current was 20 A. Experimentally chosen addition of 0.15 mg of sodium chloride allowed to
create a universal technique to analyse liquid samples with different bioorganic matrixes. Adequacy
of the results was proved on the example of human saliva analysis by sample dilution and injection
of an additive. Developed technique allows to detect concentrations of a number of elements starting
from n = 107" g/l in n = 10 pl of a sample. Linear range of calibration curve is more than three
degrees of concentration of the elements. Refs. 15. Figs. 3.
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The studies on the structure of monolayers (MLs) of fatty acids on the aqueous subphase
(including the works performed with the participation of one of the authors) prove the necessity
of considering the possibility of physical adsorption of metal on the monolayer, with different ways
to assess it being analysed. A critical analysis of the works using the method of calculation of the
composition of monolayers of fatty acids on the water subphase containing metal ions based on
the data obtained from the pressure-area isotherms of MLs was performed. The article discusses
in detail how to calculate the composition of monolayers (MLs) of fatty acids on the aqueous
subphase containing metal ions, according to data from the pressure-area isotherms of MLs. In
accordance to this method, the calculations were made using the authors’ own data to show the
limited applicability of such type of methods. Based on the cited articles, the article compiles
and discusses a table of values of the true dissociation constants of stearic acid in ML (pKfHSt).
It was found that the metal ions are arranged in descending order of magnitude of pKZygs, and
repeat a lyotropic series quite precisely, which follows an order of increasing adsorption potential
and characterizes the coagulating action of electrolytes, which can explain the influence of the yo-
potential on the interface ML—water subphase on the change in the magnitude of pKZs,. Refs. 24.
Figs. 6. Tables 2.

Keywords: Langmuir films, composition of the monolayer, monolayer of stearic acid, dissociation
constants of stearic acid in monolayer.
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The article examines the coalescence and deposition of drops and bubbles in an isotropic tur-
bulent flow. On the basis of the solution of the mass transfer, an expression for the frequency of
collisions of particles depending on the specific energy dissipation in a turbulent flow and particle
sizes was derived. It is noted that an increase in the intensity of turbulence and, consequently, the
frequency of collision and coalescence and aggregation of drops increases the rate of sedimentation
and phase separation. The article derives an equation for the rate of deposition of particles in an
isotropic turbulent flow and an empirical equation to calculate the rate of deposition of drops and
the rise of gas bubbles. The proposed equations are compared with experimental data from the
literature, and the results are satisfactory. Refs. 12. Figs. 4.

Keywords: coalescence, sedimentation, drop, bubble, isotropic turbulence, rising velocity.
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To understand the dynamic properties of the surface it is necessary to expand a research area
of the surfactants with a various length of the hydrocarbon chain and concentration of the solution.
Aqueous sodium octylsulfate solution (OSNa) with concentration 1-107%,2-1072,2.5-107%, 5-107%,
12.7-1072 mol/1 and sodium butylsulfate solution (BuSNa) with concentration 2-10~% mol/l at 20
and 25 °C are investigated in this work. Measurements of dynamic surface tension were carried out
by the method of the maximum pressure in a gas bubble. The effect of emergence of a maximum
on an isotherm of a surface tension is of particular interest, which, as the Jones—Ray effect, is the
result of influence of electrization of solution surface. Dissociation of the surfactant molecules is
not considerable as of salts and, thus, the influence of water will be notably larger. In this case
a decrease of the water molecular dissociation is possible. Estimation of this effect shows that it
corresponds to the contribution which can be given by the term gdy to the surface tension. Refs. 11.
Figs. 7.
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Ferric tantalate samples were produced in sol-gel process. According to XRD and Mdssbauer
data, their structural parameters were the same as for the samples obtained by solid phase techniques
at temperatures above 1000 °C. Anhydrous ethanol solution of tantalum(V) chloride and Fe(III)
containing colloid dispersion were used as the starting reagents for the synthesis. The samples were
annealed at 200, 500, and 800 °C. There were no reflexes in diffraction patterns of the samples
annealed at 200 and 500 °C. According to Mdssbauer spectra, iron atoms became in uniform states
and sample structure turned ordered with an annealing temperature increase. One doublet was seen
in Mossbauer spectrum of the sample annealed at 800 °C. Isomer shift was 0.40 £ 0.01 mm/s and
quadrupole splitting was 0.57 £ 0.02 mm/s for room temperature measurements. Refs. 10. Figs. 2.
Tables 2.

Keywords: ferric tantalate, sol-gel process, Mossbauer spectroscopy.
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A.E. Favorsky Irkutsk Institute of Chemistry of the Siberian Branch of the Russian Academy
of Science held Conference devoted to the academician A.E. Favorsky in February, 18-20, 2013. It
summed up last achievements in acetylene chemistry. Figs. 2.

Keywords: acetylene, Favorsky rearrangement and reactions, conference.
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