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AHHOTAITUN

VK 550.84:543.5

Cyxanos A. A, Maxkaposa U. P, Adbacos A. M. IIpumenenne dpusndeckux
METO/0B MCCJIeJOBAHUS JIJIsI BbISIBJIEHUSI F'MPOTEPMAJBHOIO MEXaHU3Ma reHeparuu yr-
JIEBOZOPOAOB B ocano4uHbix noponax // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bem. 4. C. 4-9.

IIpencrasiensl pe3ysbraThl COBMeCTHOro npumenenusi VK-cnekTpockonum u CBETOBOH MUKPOCKOIIHH
IIPU UCCJIEIOBAHUU OPTaHMYECKOr'0 BEIIEeCTBA OCAIOYHBIX I[IOPOJL C IEJIbI0 OLIEHKHU UX HedTereHeparmoHHOrO
norerrmasa. OCHOBHBIM OTJIMYHEM METOIMYECKOrO IMOXO0Ja B MPEICTABIJISAEMOil paboTe OT TPaUIIHOHHBIX
PEOXUMUYIECKHUX MCCIIEJOBAHUI MCKOIIAEMOI0 OPTaHMIECKOrO BEIIECTBA SBJISETCS COYETaHNe aHAJIN3a OPraHu-
YEeCKOI M MUHEPAJbHOU KOMIIOHEHT HCCJeayeMoro obpasma. [IpeacraBiieHHbIil KOMILIEKC (DU3UIECKUX METO-
JIOB UCCJIEOBAaHUs IO3BOJISIET IIPOBECTH OoJiee JIETAIBHYIO, 10 CPABHEHUIO C IPUMEHSIEMBIMY HbIHE METOIAMHU,
OIIEHKY 3PEJIOCTH OPTaHUYeCKOrO BEIIECTBa IOPOJ C YIETOM €ro MCXOIHOI'O MUKPOKOMIIOHEHTHOI'O COCTaBa.
PesynbraTs! uccienosannii 06pa3noB 0Cag0UHbBIX TOPOJ, Oy YCHHbBIE 328 CIET IPUMEHEHUS yKA3aHHOTO METO-
JINYECKOrO MOIX0/a, TO3BOJININA BBISBAUTH M'UIPOTEPMAJIBHBIA MEXaHU3M O0PAa30BaHUs yIJIEBOIOPO/IOB B 3TUX
nopojiax. Bubsmmorp. 8 wazs. Ui, 7.

Kamouesvie crosa: NK-criekTpocKoIus, CBETOBasi MUKPOCKOIIHS, OCAJ0YHbBIE ITOPO/Ibl, 3PEJIOCTb UCKOIIAe-
MOI'O OPraHUYECKOI'O BEIIECTBa, (DU3NUECKHUE METOJIbI UCCJIE/IOBaHUs, PTEOXUMUYECKUEe UCCIIe/I0BaHus, HedTe-
PEHEPAIMOHHBINA [TOTEHITHA.

VK 543.42

Konmomenko . O.,, Hemen B. M., Cremenkxo K. H, Eroposa H. lI. O Bo3dmo>xk-
HOCTHU IPUMeHeHUs abCOPOIIMOHHOM CIIEKTPOCKOIINY C UCIOJIb30BAHUEM METOLa PacCIIo-
3HaBaHUs 06pa30B s naeHTuduKanumu pactTureabHbix Maceda // Becrn. C.-Ilerep6. yu-Ta.
Cep. 4. 2013. Boim. 4. C. 10-18.

CraTbs HMOCBALIEHA BOIPOCY UACHTU(DUKAINY CJIOXKHBIX CMECEH yIVIEBOZOPOLOB — PACTUTEJLHBIX Ma-
CeJl — C HCIOJIB30BAHUEM CIIEKTPOB KaK €MHBIX 00pa30B 0O0beKTOB. ITokazaHa BO3MOXKHOCTBH IOCTPOEHUST
MpoLEeAyPbl HaeHTUMDUKAIMN 00BEKTOB I'PYIIIBl PACTUTEIBHBIX MACeN C UCHOJb30BAHUEM METOJA PaCIIO3HA~
BaHus 00Pa30B, OCHOBAHHOI'O Ha IIPOCIIIPOBAHUN 00Pa30B 00BLEKTOB 00y IAIONIero Habopa MaceI Ha IIJI0OCKOCTh
MEPBBIX JBYX IVIABHBIX KOMIIOHEHT, OIl€HKE [1apaMeTPOB pacIpejejeHni IIOTHOCTEl Ge3yCIOBHON BEpOsIT-
HOCTH JJIsI KaXKJOrO U3 WICHOB OOywalomieil 6a3bl U HUCICHHOM Pa30HEHUM IIJIOCKOCTU IVIABHBIX KOMIIOHEHT
Ha 00JIaCTH, COOTBETCTBYIOIIME OTJAEIbHBIM 4jieHaM oOydaromieil 6a3bl. IIpe/yioyKeHHBI METOZ, B OTJINYHE
OT MeTOZa, OCHOBAHHOI'O Ha Teopum Baifeca, oTyimuaeTcss MPOCTOTONM M HAIVISIAHOCTBIO, UE€My CIOCOOCTBY-
€T WCIOJIb30BAHME JIBYX IVIABHBIX KOMIIOHEHT M CTaTHYECKHil XapaKTep pasOueHHs IJIOCKOCTH Ha OOJIACTH.
Bubnuorp. 6 nass. Wa. 5. Tabu. 1.

Karouesvie cao6a: paCTUTEIBLHOE MaC/IO, METO/, PACIO3HABAHUs 00pa30B, uaeHTudUKAIusI, abcoOpOInon-
Hasl CIIEKTPOCKOIIMS, METOJ| ITIAaBHBIX KOMIIOHEHT.

VIK 621.315.592

Ilypuxos /1. E. Koaddunuenrsl paccesHusi reKCaroHaJbHON KBAHTOBOU ceTH B OJI-
HoKaHaJIbHOM npubsmxkenun // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bpm. 4. C. 19-23.

TIpesncraBiena 3ajada YHCIEHHOTO MOJEIMPOBAHM:A aJUIOTPONHBIX Moaudukaimii yriepoga (rpades,
dynnepen, HanoTpy6kn). OyHKIMOHATIBHYIO MOJEIb MX KPHUCTAJUIMIECKOW PENIETKU IIPEJIOKEHO MTOCTPO-
UTh Ha OCHOBE PDACCEsIHHs JIEKTPOHA B M€KCAlOHAJIBHOW KBAHTOBON ceTH. B paMkax OfHOKaHAJIBLHOIO IPH-
Ommkenns cpOpPMyINPOBAHA [IAPAMETPU3ANUA S-MATPULl CUMMETPHIHBIX Y-y3JI0B, 00Pa3yIoMUX CeThb. DTO
IIO3BOJIMJIO OTOMTH OT KOHKPETHOH I'€OMETPHUU y3Ja, MOTEHIHAIa B HEM U SHEPIUHU 3JIEKTpoHa. 3alatia CBe-
JIeHa K aHaJIM3y PACCesiHUsI B 3aBUCHMOCTH OT OJHOTO KOMILIEKCHOI'O IIapaMeTpa, 00IacTh 3HaYeHNH KOTOPO-
ro — 3aMKHYTBIH €QUHUIHBIA KPYT. B pesynabrare, paccanranbl KOIMMUINEHTHI PACCEAHNAA TeKCATOHAIBHOM
KBaHTOBOIl CETH, COCTOSIIENl M3 IMPOM3BOJIBHBIX OJMHAKOBBIX y3JI0B. BbIfABIEHO Npeobiiajlanne OTparKeHUst
9JIEKTPOHA OT CETH, & TaK»Ke BO3MOXKHOCTDH CYIIECTBEHHOI'O IIPOXOXKIECHHS. YCTAHOBJIEHO, TITO IJIS BCEX Ce-
Tell JAHHOIO THUIIA IPOXOXKJEHUE JIEKTPOHA MMEET MUHUMAJIbHYIO BEPOSTHOCTH JJIsS BBIXOJHBIX PYKAaBOB,
HAXOJSAIIUXCH 9epe3 OJMH OT BXOJHOro. Bubnuorp. 3 nazs. M. 3.

Karouesvie crosa: S-mMaTpuiia, KBAaHTOBasl CeTh, rpadeH.
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VIK 535.324.2:678.54

Maiiopos E. E., Mamexk A. Y., [Ipokonenko B. T., Xaitgapos . [. Pedppakro-
MEeTPpUYECKNE TEXHOJIOTUU U UX MPUMEHEHUE [Jisi KOHTPOJs A PY3HO OTPA>KAIOIIUX
06bekTOB B npousBoacrBeHHoM mukie // Becrn. C.-Ilerep6. yn-ta. Cep. 4. 2013. Bom. 4.
C. 24-31.

PaccMoTpesbl KOHCTPYKTUBHBIE OCOOEHHOCTH M OCHOBHBIE TEXHUKO-IKCILIyaTAI[MOHHbIE XapaKTePUCTUKU
OITHUKO-3JIEKTPOHHBIX IIPOMBIIIJIEHHBIX PEPPAKTOMETPUIECKUX TATUNKOB JJIsT KOHTPOJIs 1 Py3HO OTparka-
OIUX 00bEKTOB B IIPOM3BOJICTBEHHOM IuKJie. [IpescraBiiensl gBa HanboJiee BOCTPEOOBAHHBIX B pPeajIbHBIX
IIPOM3BOJICTBAX BapuaHTa TaKUX pedpakTOMeTpPOB, YCJIOBHO obo3HayeHHbIX Kak [1P-1 u ITP-3. TlpuBoaurcs
KPaTKOe OIMCAHUE UX OIITUKO-3JIEKTPOHHOTO OJIOKA M IPOrpaMMHOIO obecrievueHusi, BKJtodas pabodee MEHIO
OJIBb30BATEIIs, OOCYKIAIOTCS PE3yJIbTaThl IPUMEHEHUs 3TUX PedPAKTOMETPOB B LEJIIIOJIO3HO-OyMayKHOM,
MHIEBOM U APYTUX MPOU3BOACTBAX. DKcIuryaranus npubopos [IP-1, ITP-3 u ux anagoros na mpegupusTUIX
pasnuaaoro npodwuia (Bcero mo 200 Mo3MNIUil KX TEXHOJOIMYECKOTO MOHTAXKa) B IEJIOM IIOJITBEPIUIA 3a-
SIBJICHHBIE TEXHUKO-IKCILIYATAIOHHbBIE XapaKTEPUCTUKN JTATINKOB, & TAK¥KE X COOTBETCTBHE TEXHUIECKIM
yCI0BHAM [1j1s1 OOJIBIIHMHCTBA IPOU3BOACTB. Bubmuorp. 8 mass. Ma. 6. Tabm. 1.

Kaouesvie caosa: oKasaTesb IpeoMiieHus, pedpakroMerpust, Jud@dy3HO OTParKaroIii 00bEeKT, KOH-
TPOJIb COCTaBa PaCTBOPOB.

VIIK 539.18

Aunucumosa I[. II., Topbeunko A. Il., JTonmarosa O. A. Tonkas crpykrypa
U 3eeMaHOBCKOe paciierjieHue KoHdurypanuii npn’s psajga aromos 4-ifi rpynnbl U MoHA
docdopa P II // Becru. C.-Ilerepb. yu-ra. Cep. 4. 2013. Bour. 4. C. 32-41.

TIponomxeno Teopernveckoe uccienoBanue Koudurypamuii npn'l 37eMeHTOB 4-if TPYNIbI, B YACTHOCTH
PaccMOTpeHbl KOHGUrypanuu npn’s aTOMOB yIyepoja, KpeMHus, repMmanust u nona ¢ocdopa P II. Ilpu
pacuére mapaMeTpOB TOHKOH CTPYKTYPBHI U APYTHX XAPAKTEPHCTUK ATOMOB HCIIOJIL30BAH IIOJIYIMIIHPHTIE-
CKHIi TIOAXOJl, I'Jie B KaYeCTBe SKCIEPHUMEHTAJbHBIX JAaHHBIX B3STHI SHEPI'HH yPOBHEH TOHKOH CTPYKTYDPBI
Kak Hambosiee TOYHO H3MepsieMble BEeJIMUUHBL. B OCHOBY IOJIySMIIMPHYIECKOIO pacuéra IapaMeTPOB TOHKOM
CTPYKTYPBHI IIOJIO’KEHa MaTPHIIa OIlepaTopa SHEPIHH, B KOTOPOil yUTEHBI CJIeyIOIIe B3aNMOAECHCTBUS: dJI€K-
TPOCTATUIECKOE, CIMH — opbuTa (CBOs W wy»Kasl), CHUH—CIUH. B3anmoneiicrBue opbura—opbura B KOHMU-
Iypanuax C S-3JIEKTPOHOM CIUTAETCS HOOABKON K JIEKTPOCTATHIECKOMY, TaK KaK IPEICTABJICHO TOJLKO 00-
MEHHBIMU MaTPUYHBIME 3JIEMEHTAMHU, MMEOIIIMI OJINHAKOBbIE YIVIOBbIe KOI(MUIHEHTHI ¢ OOMEHHOI YacThIO
9JIEKTPOCTATHYIECKOI'0 B3aMMOJEHCTBHUsA, YTO IPUBOJAUT K JIMHEHHON 3aBUCUMOCTH ypaBHEHUH Jid onpejesie-
HHs ITapaMeTPOB TOHKOW CTPYKTYpBbI. MaTpuia oneparopa HEPruu pacCMOTPEHA B JBYX HPeCTaBJICHUAX:
LSJM u HecBS3aHHBIX MOMEHTOB, I MCKJ/IIOYEHUS BO3MOXKHBIX OIIMOOK, B (DOpMaju3Me HEIPUBOIUMbBIX
TEH30PHBIX onepaTopoB. I1ogpobHO NpoaHaIM3NpPOBaHbI SHEPIEeTUYECKHE CIIEKTPBI PACCMATPHUBAEMBIX CHCTEM
u paspaborana Meromuka pacuéra. IIpemmoskena cucremMa ypaBHEHHR [JIsl YHCJIEHHOIO PAaciéTa IapaMeTpPOB
TOHKOU CTPYKTYpPBI, KOTOpas pemajach o Meroxy urepanuii Hoiorona. Ha Bcex sramax nmposonmiach gua-
TrOHAJIM3allus MaTPHIl OIepPaTopa dHEPIuU, B Pe3ysIbTaTe KOTOPOH OIpeJesIeHbl SHEPIHH yPOBHEH TOHKOM
CTPYKTYPBL, COBIAJAIOMNE C SKCIEPUMEHTAJLHBIME JAHHBIMA [0 IIOCJIeAHel 3Hadameil mudpsl, 1 K03ddu-
[MEHTHI IPOMEKYTOUHOMN ¢BaA3U (KOI(DMUIMEHTHI PA3JIOXKEHNsT BOJTHOBBIX QyHKIWA 110 LS-cBsA3HOMY Gasucy ).
Ilocenmuue ucnoab30BaHbL I8 PACI€Ta F’HPOMATHUTHBIX COOTHOIICHH, KOTOPbIE CPABHUBAIOTCH C COOTBET-
CTBYIOIIMMY SKCIIEPIMEHTAJBHBIMI JIAaHHBIMH ¥ IIOKa3bIBAIOT XOPOIIIEe COIVIache. DTO KACAETCsl aTOMa rep-
manust u uona docdopa. s aToMoB yriaepomsa U KPeMHUs 9KCIIEPUMEHTAILHLIX ¢-(PaKTOPOB OUEHb MaJlo,
nosromy koudurypanuu npn’s C I u Si I uccienoBanbl ¢ yIéTOM B3aUMOIEHCTBUS ATOMOB C MAUHUTHBIM
noneM. I'mpoMarHuTHBIE OTHOIIEHHS OIPENEEHbl A BCeX yPOBHEH pacCMaTpHUBaeMBIX CHCTEM IIO 3eeMa-
HOBCKOMY PACIICILUICHUIO B JIMHEHHON OOJACTH M IOKA3LIBAIOT XOPOIIEEe COIVIACHE C PAcCIéTOM ¢-DaKTOpOB
B OTCYTCTBHE IoJid. TimaTesbHO NMPOAHAJIM3NPOBAH XapaKTeP CBA3U B PACCMATPHBAEMBIX CHCTEMaxX M Clie-
JiaH BBIBOZ, 00 mx 6u3octu K LS-cBs3m, a TakyKe 0 IPUEMIEMOCTH ONHOKOHMUIYPAIIMOHHOIO IPUOIHXKEHUS.
Bubnuorp. 17 nazs. Wi. 2. Taba. 3.

Karouesvie caosa: MOIYyIMINPUIECKAN PACIET, MATPHUIA OIIePATOPa SHEPIUU, TOHKAA CTPYKTypa, 3eeMa-
HOBCKO€ pacIIellJIEHIe, THPOMArHUTHbIE OTHOILIEHHs!, KOI(MDMUINEHTHI CBA3H.

VIK 537.311.33:621.382

Bapat6an A I, Tagxana A. A, Imurpuesn B. A, JIposznxa B. E,
Hukudoposa U. O, Ilerpos 0. B.,, IIlpokodpren B. A., Cenusaunon A. A.
CTpyKTyphbl C YIIPaBJIsSi€MbIM COMNPOTUBJIEHNEM, (POPMUPYEMBIE METO0OM MOJIEKYJISIP-
Horo HacsauBanus // Becru. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bomr. 4. C. 42-47.

Ilokazanma BO3MOXKHOCTL CHHTE3a METOIZOM MOJICKYJIIPHOIO HACIAUBAHUS CTPYKTYD, OOJIATAIONIX
CHOCO6HOCTB}O HallpaBJIEHHO HN3MEHATH CBOE COIIPOTHUBJIEHNE B DpPeE3yJjabTaTe IIPOTEKaHUA OHpeﬂeﬂéHHOFO

207



KOJIMYECTBA JEKTPUIECTBA — MeMpucTopubiM ddderrom. [Iporecc mepexosa m3 COCTOAHUS C BBICOKHM
conporusiierreM (& 3 KOM) B cocrosiHue ¢ Hu3KuUM conporusierreM (250 Om) HaGIIOAANICA B CIOMCTBIX
CTIpyKTypax, comepzkamux ciaoit SnOo u cioit TiO,, Tommunoit ~ 20 aMm. B ciy4ae ucnonas3oBanus CTpyKTy-
pot Tunia Au—SnOo—TiOz—Au a1 peasmsanuu U3MeHEeHUs] COCTOSTHUS HEOOXOMMO U3MEHEHUe TOJISTPHOCTH
[IPUJIOXKEHHOI'O HAIPsi?)KeHUsi. YCTAHOBJIEHO, 4TO B crpykKTypax Tuna Au—TiO;—SnOs—TiO;—Au npouece
MEPEKTIOUEHUST MEXK/LYy COCTOSAHUSIMU C BBICOKMM M HU3KUM COIPOTHBJIEHHEM MOYKET OBIThH OCYIIECTBJIEH 0e3
M3MEHEHUsI TOJIIPHOCTH HaNpsiKeHusi. [Ipejnosaraercs, 4To HabJ01aeMblii MEMPUCTOPHBIA 3ddeKT CBsi-
3aH C W3MEHEHUEM 3JIEKTPOHHON CTPYKTypbl ciog TiOz; — obparuMbiM U3MEHEHMEM IUIOTHOCTH JIOKAJIU-
30BaHHBIX 3JIEKTPOHHBIX COCTOSIHUI B 3allpElEHHON 30He, 06eCIedYMBAIONINX IOBBIIIEHHYIO 3JIEKTPOHHYIO
[IPOBOJAUMOCTB — B PE3yJIbTaTe CTPYKTYPHBIX [I€PECTPOEK, CTUMYJIMPOBAHHBIX 3JIEKTPUYECKUM II0JIEM U/ HIn
IIPOTEKAHNUEM OIPEIETIEHHOrO KOJMYECTBa JIeKTpudecTBa. bubauorp. 5 Hass. Wi. 4.
Karouesvie ca06a: 3JIEMEHT MAMATH, MEMPHUCTOD, OKCUJI TUTAHA, MOJICKYJISIPHOE HACTAUBAHUE.

VIIK 538.975

IF'ypoesckoii /I. B. Baryxanue nyiasMeHHBIX BOJIH B HaHOTPYyGKax // Becrn. C.-Ilerep6.
yu-Ta. Cep. 4. 2013. Boim. 4. C. 48-52.

Uccnenyercs Biuanue 3¢@eKTOB 3ama3abIBAHUS B MEXKIJIEKTPOHHOM B3aHMOJEHCTBUN Ha CIEKTD ILIa3-
MEHHBIX BOJIH B 9JIEKTPOHHOMN CHCTEMe KBa3HOJIHOMEPHBIX HAHOTPYOOK. B npnbiimrkeHnu caMoCoriiacoBaHHO-
T'O IOJIA IIOJIyYICHO AUCIIEPCHOHHOE yPABHEHUE IS aKCHAIBHO-CHMMETPUIHBIX 3JI€MEHTAPHBIX BO30Y2K ICHHHI
9JIEKTPOHHOIO Ta3a B MUJINHIPUYIECKON HaHOTPYOKEe, OCHOBAHHOE Ha IIOJIHON cucreMe ypasBHenuii Maxcses-
sta. B npesiesibHOM citydae MaJibix (a30BBIX CKOPOCTEN IJIa3MEHHBIX BO30OYXKJIEHHI 9TO ypaBHEHUE CBOIUTCS
K 60JIee IPOCTOMY, IOJIyYIE€HHOMY paHee B INOTEHOMAIBLHOM Ipubamkenuu. llokasamo, UTo B HaHOTPYyOKax
C HEOJIHOPOJHOI ITPOBOAMMOCTBIO BO3MOYKHA TPaHC(OPMAIHs IJIA3MEHHOW BOIHBI B 9JIEKTPOMATHUTHOE H3-
sy<enue. C HCIOIBL30BAHIEM IPOCTOM MOIEIN HEOLHOPOAHOCTH IIOJIYI€HA OLEHKA BKJIAIa TAKOIO H3JIyI€HUSI
B 3aTyXaHWe IJIa3MeHHOI BOJIHBL. Bubsmorp. 5 Hass.

Karouesvie caosa: MIa3MeHHbIE BOJIHBI, HAHOTPYOKH.

VIIK 539.143.43

Poikos U. A, Ilensunuuma M. I, Jlaspos C. A., YUuxux B. U. IIporounas
penakcanus B ruapuaax ciuiaBoB Ha ocHoBe Ti—V—Cr // Becrn. C.-Iletep6. yu-ta. Cep. 4.
2013. Bomr. 4. C. 53-59.

DKCIepuMeHTAIbHBIE TEMIIEPATYPHbIE 3aBUCUMOCTHU TPOTOHHON CIMH-PENIETOYHON pPeIaKCaIlui B TH/]I-
pUJax MeTaJlJIOB 4YacTO OIMUCBIBAIOTCH Mojesabio BiiomGeprena—Ilepcena—Ilaynmga. Opaako mnpemmosioxe-
HHsSI O CYIIIECTBOBAHUU PACIIPEJIe/IEHUsI SHEPIUM aKTUBAIMK WUJIM BPEMEHHM KOPPEJSIUN He AT YAOBJIETBO-
PHUTEIBHOTIO COOTBETCTBUA TeOpI/II/I C SKCHepI/IMeHTOM‘ SKCHepI/IIVIeHTaJ'[bHO 6I)IJIO yCTaHOBJIeHO, 9TO aTOMBbIL
BOJIOPO/Ia B MCCJIEYEMBIX THJPHUIAX MOTYT CYIIECTBOBATH B JIByX HE3aBUCUMBIX COCTOSHHUSIX: IOJIBUKHbBIE
WIN CBA3AHHBIE C pemIéTKoi. B pabore paccMOTpeHa CIUH-PEHIETOYHAsI PEIAKCaIldsl IPOTOHOB B CILIABAX
TiVo,gCry,2Hs 29, Tio,5V1,0Cro,6Hs,03, Tio,5V1,0Cr0,6Hs5,03 + Zr7Nijg u Tig,33V1,27Cr1 4H1 13 Ha ocno-
B€ MOJIEJIN, IPEIIOoJaralneil oOMeH MeX/ly STUME JBYyMsl COCTOsSHUsAMH. Vcxons w3 oOMEeHHOM Mojenu,
OBbLIH IIOJIyYeHbl 3HAYEHUsI BPEMEHU KOPPEJIAUN W SHEPIHH AKTHBAIUKA BOLOPOJA B 9THX CIJIABaX. bBub-
smorp. 20 vass. M. 4. Ta6u. 1.

Karouesvie caosa: AMP, runpunpl, pejgakcamysi.

VK 539.125.17

Bogua E. O, Hepkaua O A, Kosamenko B. H, Illyakos A. M,
Deodunos I A. Onucanue pacrnpenesieHuil MHOXX€CTBEHHOCTH U (Pi) N, —Ncn KOp-
peasinuii B pp- U PP-CTOJIKHOBEHUSX B MOJEJN MYJILTHUIIOMEPOHHOro obmena // BecrH.
C.-ITerepb. yu-Ta. Cep. 4. 2013. Bwmm. 4. C. 60-73.

TpearaeTcsa HOBBIl BApUAHT MyJILTHIIOMEPOHHON MOJIENH JJIsl OIUCAHUA 3aBUCUMOCTeH (pt) N, —Neh
KOPPEJISiiil B IEHTPAJIbHOM OKHE II0 OBICTPOTE, CPEeJIHE MHOYKECTBEHHOCTU U CPEIHErO IOMEPEYHOIO MUM-
MyJibCa OT SHEPTUU /S B pp- U PP-CTOJKHOBEHUAX B Tpejenax or 17 I'sB mo 7 T»B. Ilpu ananuse sKc-
MIEPUMEHTAIBHBIX JAHHBIX ITOJIyYEHbI TaKXKe 3aBHCHMOCTH OT SHEPIUU BCEX MMapaMeTPOB MOJEJH: CPEJIHEr0
KOJIMYIEeCTBa YaCTHIl, POXKIACHHBIX OJHON CTPYHOH B emuHMIly ObicTpoThl (k), mapamerpa, OTBEYAIONEro 3a
KosutekTuBHbIE 3ddexThl (B), n HaTsKeHust crpyHbl (t). CylecTBeHHOW OCOGEHHOCTHIO HOBOIO BapHAHTA
MOJIeJIU SABJIAETCA TIaIKkuil jorapudmmaeckuii poct dynknuu k = k(4/s). [Tokazano, 9To umcio nezaBuCH-
MBIX 9D PEKTUBHBIX TAPAMETPOB MOJEJIN MOXKET OBbITH COKPAIIEHO € TPEX /10 ABYX. B paMKax MOJesH yaamoch
YCIEIIHO ONUCATH YKCIIEPUMEHTAJbHbIE JAHHBbIE [0 CPEJHENl MHOXKECTBEHHOCTH U IOJIYYUTh IIPEJICKA3aHUs
7151 €€ PacCHpeesIeHNsI, XOPOIIO COMVIACYIONIUECS C S9KCIIEPUMEHTOM. Pe3ysbrars! i CpeJHero mornepevaHoro
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HMMITLyJIbCa TaKKe HAXOIATCHA B COIVIACHU C IKCIEPUMEHTAILHLIMU JAaHHLIMU. OO6CY>KIaeTCs MHTEPIPETAIIHT
[TOJIy YEHHBIX PE3YJIbTATOB C TOYKM 3PEHHs MOJEJN CIUSHNS CTPYH ¥ BO3MOYKHOCTBH PaCIINPEHNs HACTOSIIEN
MOJIe/TH 1151 OTIMCAHUS KOPPeNANmit (pt) N, —Necp B Pa3HBIX OKHaX 110 GbicTpoTe. Bubmumorp. 43 nass. M. 11.
Tab. 1.

Karouesvie cao6a: CUIIbHOE B3aHMMOJIENCTBIE, KOJIJIEKTHBHOCTD, KOPPEJISIAN, IIOMEPOH, MOINEPEYHBIA M-
IIyJIbC, PP-CTOJIKHOBEHU, CTPYHHASA MOJE/Db, MOAE/b CJIMAHUAA I[BETHBIX CTPYH.

VK 530.146.6

IOposa U. 0., Kyseposa B. B. DddexkTuBHbIll MOAAPU3AIMOHHBIN ITOTEHITAAJ
B TE€OpUHU JIEKTPOH-aTOMHOrO paccesinusi // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bpm. 4.
C. 74-79.

U3yuens! ycioBusi BbIOOpa aHAIUTUYECKON (DOPMBI MOJISIPU3AIMOHHO-KOPPEJISAIIMOHHOIO [TOTEHIHAIIA
9JIEKTPOH-aTOMHOT'O B3aUMOACHCTBUA, Vo1, B TEOPUU CTOJKHOBEHHIl 3JIEKTPOHOB ¢ aroMamu. Paccmarpn-
BaJINCh IATL PA3/IMIHBIX (opM mosgpusanuonHoro mnorexruata. C kaxkmoir ¢gopmoit paccuurano mudde-
PEeHIIHAIbHOE CeYeHUE YIPYTOro PacCesiHUsl SJIEKTPOHOB Ha aToMax. OnruMasbHas (opMa MOJISPU3AIHOH-
HOTIO IIOTEHIIMAJIA YCTAHOBJIEHA 10 HAWJIYYIIEMY COIVIACHUIO TEOPETHUYECKUX U IKCIIEPUMEHTAJIbHBIX [TaHHBIX.
JJ1st BBIYUCIIEHUST aMIUIATYAbI PACCEsIHUS IPUMEHSIIH METO/T ITapIUAIbHBIX BOJH C OOMEHHBIM OIEPaTOPOM.
3HadeHre MOJIAPU3AIMOHHOIO IIapaMeTpa yCTaHABIUBAJIOCH U3 COBIIAJEHUsS] TEOPETUYECKOIO M SKCIIEPUMEH-
TAJILHOI'O SHEPIETUIECKOrO IIOJIOKEHHs MUHUMyMa Pam3ayspa (aproH, KpUIITOH) HJIN U3 COBIAIEHHS SHEPIUN
CPOJICTBA K 3JIEKTPOHY OTPHIATEIHLHOTO aTOMHOrO noHa (Bogopoxn). dnddepennnanpioe ceuenne BBIMUCIEHO
JJIsi yIPYTOTrO pacCesiHusi Ha aToMax aproHa M KPUIITOHA, Pe3yJIbTaThbl PAcYeTOB COIVIACYIOTCH C MHOIOYHC-
JIEHHBIMU SKCIIEPUMEHTAJBHBIMA U TEOPETUYECKUME JaHHbIMKU. Bubsmorp. 19 nass. M. 2. Tabu. 1.

Karouesvie €a06a: JIEKTPOHBI, YIIPYroe paccesiHue, BOJIOPOJI, aproH, KPUIITOH, HOJIAPU3AIMOHHbBIA I10-
TeHIHAJ, TapaMeTp, MeTOJ HapIUAJIbHBIX BOJIH, OOMEHHOE B3aMMOJIEHCTBYE, CEUEHUE DACCESHUS, MUHIMYM
Pamzayspa.

VIIK 29.33.49, 29.33.47

Meunbmogsa 0. B.,, IOpora UN. 0. CneKTp MOJIEKYJIbl KHCJIOPOJAa B MHTEHCUBHOM
naszepuowM modsie // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bem. 4. C. 80-85.

Paccmorpena 3ajada BbIYUCIEHNs] BEPOSTHOCTH IPEIFCCOIMAIME U SJIEKTPOHHO-KOIeOaTeIbHbIX IIepe-
XOZOB B MOJIEKyse Kucyopoma B mosioce Illymanma—PymHre B mpucyTCTBUH CHIBHOIO Jia3epHOro moss. s
ONMCAHUsS JBUYKEHUS sZiep MCIOJIb30BaHO NMPUOJINKEHNE JBYX OJIEThIX COCTOsIHUII. B3auMmoneiicTBue Moseky-
JIBL U TIOJISA JIa3epa PacCMaTPHUBAJIOCh B IIPUOJIMKEHNN Bpaluaooueiics Boiaasl. Kpome Toro, Jj1s MaTpudHOro
3JIEMEHTa B3aWMOJIEHCTBHS MOJIEKYJIa—IIOJIe MCIOJIb30BaJIOCh JUIIOIbHOE npubimrkenne. Paccunraner agna-
GaTnyecKne KPUBbIE CUCTEMBI «MOJIEKYJIa + IoJie ja3epas. IlosydeHs! 1mosioykeHnst KoaebaTeIbHbIX COCTOsI-
HUN U BEPOSITHOCTH KOJIEOATEIBHBIX II€PEXOZ0B B IPUCYTCTBUU JIA3€PHOIO IOJIsA. DHEPIUH KOJebaTeIbHbIX
COCTOSIHHI B JIa3€PHOM IIOJI€ HAaXOAWJINCh U3 JUarOHAJIM3AIUH afunabaTidecKoro raMuIbTOHHaHa B Oasuce
dyuknuit rapMOHHYECKOro ocruiaaTopa. Obcyrkaanrack TpuMeHnMOCTs Mozenun Jlammay —3unepa. Onpene-
JIeHa 3aBUCUMOCTh (pakTopoB Ppanka—KOHI0HA OT YaCTOTHI 1 HHTEHCUBHOCTH 110J1s. TOYHOCTH BBIYHUCIEHUI
[IOJITBEPK Jajlach coryiacueM BeiandnH (akropoB Ppanka—KoHI0HA B OTCyTCTBUE 1O C JAHHBIMU APYIHUX
aBTopoB. Bubsmorp. 10 nass. M. 2. Tabu. 1.

Karouesvie crosa: MOIEKysa KHCIOPOJa, CUIBHOE JIA3€PHOE II0JIe, MPeINCCOIUanys, Kojlebanus, Bepo-
ATHOCTD, MozeJib Jlammay—3unepa, daxropsr Ppanka—Konmona, raMuaIbTOHIAH, JUIOJLHBIN MATPUIHBII
SJIEMEHT.

VK 577.112

Turos M. 1. JlekapcTBeHHBIE CPECTBA HA OCHOBE CHUHTETUYECKHUX nentunos // Becrn.
C.-TTerep6. yu-ta. Cep. 4. 2013. Brm. 4. C. 86-102.

Tepanesrudeckue cpeicTsBa Ha MENTUIHON OCHOBE MOI'YT HMCIOJB30BATHCS MPHU JIEYEHUN CAMBIX Pa3JInd-
HBIX 3a00JIeBaHUil, BKJIIOYasl TaKWe KaK aJIeprusi U acTMa, apTPHTBI, CEPJeYHO-COCYIUCThIe 3ab0/IeBaHN ),
IuabeTsl, FaCTPOMHTECTUHAJIBHEIE 3a00IeBaHNA, IPOOIEMBL POCTA, TE€MOCTa3, UMMy HHBIE 3a00/I€BaHUsI, IMIIO-
TeHIUsl, HeJleprKaHue, NHMEKINOHHbIe 3a60seBatus (6aKTepuabHble, BUPYCHBIE U IPUOKOBbIE), BOCHIAICHUS,
OXKHUPEHUE, PAa3/IMIHbIe BUALI 3JI0KATIECTBEHHBIX OILYyXOJIEi, HaPYIICHUs MHHEDPAJILHOIO OOMEHA, HEBPOJIOTH-
4YecKue paccTpoiicTBa, 60ib. B 0630pe mpejicraBiieHbl JaHHbIE O CHHTETHYECKHUX TEPAIeBTHYECKUX IEITH-
nax, y»Ke HpucyTcTBytomux Ha ¢papmanesrudeckoMm poiake CIITA, Esponsr n funorun wim npoxopsmux mo-
cJlelHE CTaJUN KIIMHUYECKUX WUCIBITAHUN IIPH JIedYeHnn auabeTa, THIEPTOHUH, OCTEON0po3a, IeHTPaIbHON
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HEPBHOHI CHCTEMBI, CEPAETHO-COCYIUCTDIX, OHKOJOTUIECKUX U TaCTPOIHTEPOJIOTHIECKUX 3aboseBanuii. [1pu-
BeJIEHBI CBEJIEHNUsI 00 aHTHUMHUKPOOHBIX IIpernapaTrax, NIPUMEHsEMbIX P POJax, SHype3e U JJIsi MeIUIMHCKON
guarHoctuku. bubsmmorp. 19 maszs. Tabm. 11.

Karouesvie cao6a: CHHTETUYIECKHE MENTHABI, JEKAPCTBEHHLIE IIPeraparbl, OHIOIHYeCKasl aKTHBHOCTD,
dbupMeHHbIE HA3BAHUSA.

VK 547.314

IIImuxar E. 0. HoBble ropusontsl xumun Pasopckoro // Becru. C.-ITerepb. yu-ra. Cep. 4.
2013. Bpmm. 4. C. 103-110.

O6cy>K/1al0TCsI HOBbIE DEaKIUi KETOHOB C alleTUJIeHaMM, [IPOTEeKAalolue B CyNePOCHOBHBIX Cpe/ax THUIla
ruapokens, (ATKOKCHT) MIEJIOMHOrO METAJIIA — JUMETUIICYIB(MOKCHT: cTepeocesieKTuBHOe C-BUHUINPOBAHHE
KETOHOB apuJjl- W TeTapujalleTU/IeHaM1, OJHOPEAKTOPHBIN CUHTE3 BUHUJIOBBIX 3(PUPOB TPETUYHBIX AalleTH-
JIEHOBBIX CIIMPTOB M3 KETOHOB U AIETUJIEHA, CTEPEOCEJIEKTHUBHbIE KaCKaJHble COOPKU KapOO- U IeTepOIUK-
JIMYECKUX CHCTEM C y9JaCTHEM KETOHOB M AIl€THUJIEHOB: CHHTE3 JUCIUPOIMKINIECCKUX KeTaslell M3 IHKJIOreK-
CaHOHOB U apPUJIALIETUJIEHOB, OJIHOPEAKTOPHAas COOPKa IMeKCArupOa3y/I€HOHOB U3 2-aJIKUJIIUKJIOI€KCAHOHOB
U apUJIAIeTUIIEHOB, JUaCTEePEOCEJEeKTUBHBIN CHHTE3 T-MeTHIIeH-6,8-1MoKCabuInKII0[3.2.1|OKTaHOB U3 KETOHOB
¥ aneTuieHa uin u3 1,5-IMKeTOHOB U alleTUJIEHOB, OJHOPEAKTOPHBIN CUHTE3 4-MeTujIeH-3-0Kca- 1-a3abuIuk-
s10[3.1.0]rekcaHOB U3 KETOHOB, KETOKCHMOB K aneTuieHa. Bubnuorp. 60 nass.

Karouesvie €a06a: KETOHBI, alleTUJIEHbI, CyIIEPOCHOBHBIE CPE/Ibl, KACKA/IHbIE DEAKI[UU.

VIIK 543.061

ITosapos B. I, Jlomaruuxkos A. ., T'eiitbo 1. C., Bynmarosa A. B. Uneurudu-
kanuonuble nmapamerpbl JIOC 1mpu MCOOB30BAHUU TE€PMOKATAJIUTUYECKOTO JEeTEKTOpa
B rasoBoil xpomarorpadun // Becru. C.-Ilerep6. yu-ra. Cep. 4. 2013. B 4. C. 111-118.

PaccMoTrpen HOBBIN BUJI IETEKTOPA JJIsi Ta30BOM XpoMaTorpaduu B BUJIe MACCUBA TEPMOKATATUTHIECKUAX
IUIEHOYHBIX CEHCOPOB Ha OCHOBE JMOKCHJIA OJIOBA, JOMMPOBAHHOIO OKCHIAMHU ITEPEXOIHBIX MEeTalsIoB. [IpuH-
i paboThl JIETEKTOPAa OCHOBAH HA IPOTEKAHUU I'E€TEPOrEHHBIX OKHC/IUTE/BHBIX DEAKIUil Ha [TOBEPXHOCTU
IUIEHKU. AHAJUTUYECKAM CUTHAJIOM SIBJISICTCS U3MEHEHHE 3JICKTPOIPOBOIHOCTH ILICHKHU, IIPH STOM OTKJIUK
umMmeer hopMy Xpomarorpadudeckoro muka. Besencrsue creruduyaHOCTH OKHCIUTEILHBIX peakiuit dopma
¥ BEJIMYMHA OTKJIMKA KaXKJIOIO U3 CEHCOPOB OTJIMYAETCS OT JPYIUX. XapaKTePUCTHYECKUE IapaMeTpbl I10-
JIyYEHHBIX IIHKOB MOIYT OBITH HCIIOJIL30BaHbl B Iesax uaeHtudukanun JIOC. B pabore onucans! ycioBus
SKCIUIYATALUMK JIETEKTOPA, €r0 KOHCTPYKIWS ¥ IIOJXO/bl K MACHTHMDUKAIUN JIETYINX OPraHUYECKUX COEJIV-
HeHUil 110 popMe aHAIUTUYIECKOrO curHasa. Bubauorp. 10 wass. Ua. 6. Tabm. 1.

Karouesvie ca06a: TIIEHOUHBIA CEHCODP, UACHTU(PUKAINS, TEPMOKATAJIUTHIECKUN JETEKTOP.

VIK 541.8+541.45+532.7

ITennuu A. A, Kysuenosa 3. [ XapakTepucTnku JOKAJIbHBIX CTPYKTYP BOIHBIX
pacTBOpPOB cynbdaroB AByx3apsaHbix KaTnoHoB // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013.
Boimr. 4. C. 119-124.

XapaKTepHUCTHKA JOKAJILHBIX CTPYKTYP BOAHLIX PACTBOPOB Cy/Ib()ATOB ABYX3aPAJHLIX HOHOB IIOJIyUeHA
C IpHUBJIEICHUEM KOHIEIINN COJILBATAIINOHHDLIX N30LITKOB. [lokasamno obpa3oBamnume HOHHBIX map CyabdhaTon
JABYX3apsAHBIX HOHOB, KOTOPOE JOCTUIaeT CBOErO IIPE/IeIbHOrO 3HA4YEHHsl B PACTBOPAaX C KOHIIEHTPAI[Uel,
paBHoit MossabHOCTH nopsanka 0,7. B 6osee KOHIIEHTPUPOBAHHBIX PACTBOPAX CKA3BIBAIOTCH d(MMDEKTHI COIb-
BaTallMM MOHHBIX I1ap, KOTOPbIE MPUBOJAT K UX PErYJISPHOMY PACIpPEIeJeHUI0 10 MAaTPHUIE PACTBOPHUTEIS.
Woner Nit2, Cut?, Mnt2, Znt2, Cdt? o6pasyior KOHTAKTHBIE MOHHBIE TAPLI, IIOCKOJILKY IIOJOXKEHHS HX
SKCTPEMYMOB TTPAKTHHYECKH COBIAIAIOT. B To Bpemst Kak momnbt BeT2, MgT2, UO;r 2 06pasyIoT pasjeleHHbIE
HMOHHBIE IaPbI, 9KCTPEMYMBI I CyJIb(MATOB STUX METAJLIOB CABUHYTHI B 00IaCTh pa30aBICHHBIX PACTBOPOB.
Bubnuorp. 8 nass. Wa. 1. Tabu. 1.

Karouesvie €A06a: CONMBBATAIIMOHHBIN N30BITOK, MOHHAS Iapa, ruaparaius, Ko3ddUIeHT aKTUBHOCTH,
pacTBOP JIEKTPOJIHUTA.

VIK 547.484+-547.447

IMMTakanbuuc B. B, 3eposa U. B, Aunexkceesn B. B, dxumosumu C. I
BzaumopeiicrBue tpudTropMeruiconepKammux 1,3-ANKETOHOB C THOGEH30MJIrngpa3u-
HoMm // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bem. 4. C. 125-130.

Anmudarmyeckne TpudTopMermiconepkaiye 1,3- TMKEeTOHBI ¢ TEPMUHAJILHBIMYU AJIKUJIBHBIMUA 3aMECTHU-
TEeJISIMA HOPMAJIBHOTO U M30CTPOEHUsI pearupyror ¢ TuobeHzowaruipasuHom 1o cesasu C=O0, ymayéHHON
oT TpudTOPMETHILHON rpynnsl. [lepBoHadanbHo 06pasyomuecs 3-aJaKuil-5-THIPOKCH-2-ITNPA30JIMHBL Yepe3
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IIPOMEXKYTOIHBIE TUIPA3OHHBIE CTPYKTYPBI IPEBPAIIAOTCs B 2-ankui-1,3,4-tuaguasonunst. [locaenuue mpu
OTIIENVICHUH MOJIEKYJIbI TpudTOpareToHa oopa3yioT B KadeCTBE KOHEYHBIX NMPOAYKTOB 2-ajkui-1,3,4-Tua-
nuaszoiibl. B3anmogeiicrBue TpudTOpAlEeTUIIIINHAKOIMHA ¢ THOOEH30MITUIPA3UHOM OCYIIECTBIISETCS 110 CBS-
3u C=O0O rpudropanerniabHoii rpynnsl ¢ obpasoBanueM 1,3,4-THaIMa30IMHOBOIO MPOAYKTA KOHICHCAIIMH.
Bubauorp. 6 nass.

Karouesvie caosa: THOOEH30MITHIPA3UH, (DTOPUPOBaHHbIE 1,3-IMKETOHbI, I'MJIpa30H, nupa3osiuH, 1,3,4-
TUAIUA30JI, TayTOMEPUS.

VIK 548.736+-546.669-+54.05:542

Herpeb6a E. E. Cuares u ucciemoBanme MOJIEKYJISIDHON U KPUCTAJJINIECKON CTPYK-
Typbl GusinepHoro komiuiekca Hurpara Juorenus(III) ¢ 4,4,10,10-rerpamerni-1,3,7,9-
Terpaasacnupo|5.5|ynaekan-2,8-quonom // Becrn. C.-Ilerep6. yn-ta. Cep. 4. 2013. Bpmr. 4.
C. 131-137.

BrepBble cuHTE3MpOBaH OUSAEPHBIN I[EHTPOCHMMETPHUIHBIN KomIiuleke murpara Jorenusa(III) ¢ op-
raaudeckuM smrangom 4,4,10,10-rerpamerni-1,3,7,9-rerpaasactupo[5.5]ysekan-2,8-auonoM (cnmporap6o-
nom) — [Lu(NO3)4(C11H20N402)(H20)], (I) u onpegenena ero crpykrypa. Kpucramisr (I) Monox/iuHHbIe:
up. rp. P21 /¢, a = 6,4143(3), b = 23,2926(9), ¢ = 13,7506(6) A, p = 97,885(5)°, V = 2034,99(16) A3,
Peora. = 2,021 I‘/CM3, M = 1238,65, Z = 2. Arom JroTerusi KOOPAUHUPOBAH JIByMsl aTOMaMU KHCJIOPOA
O(1) u O(2) aByx MOJIEKyJ JIUTAHZA, CBS3aHHBIX MeXKIy coOoi omepanmeidn cummerpum [1 — z, —y, 1 — 2],
TpeMsi OHMJIEHTAHTHBIME HUTPAT-aHHOHAMHU M MOJIEKYJION BOJbL. KOODAMHAIMOHHOE YHCJIO aTOMa JIFOTEIHst
paBHO 9, KOODJAMHAIMOHHBII IIOJUSAP MIPEJCTABIIAET COOON 3HAYNTETPHO NCKAYKEHHYIO TPEXINAIOYHYIO TPH-
ronaabayio npusmMy. Paccrosmume Lu...Lu B 6usaepuom kommiexce cocrasiaser 9,30 A. BuGmuorp. 19 nass.
Nn. 2. Taba. 4.

Kmouesvie caosa: morenuii(IIl), cnupokap6on, GusiepHblii KoMiuieke, crpykrypa, PCA.

UDC 533.9.02+533.98

Astafiev A. M., Gutsev S. A,, Kudryavtsev A. A. Study of the discharge with
an electrolytic electrode (Gatchina’s discharge) // Vestnik St. Petersburg University. Ser. 4.
2013. Issue. 4. P. 138-141.

Non-thermal plasmas at gas-liquid interfaces have been recently studied for several potential applications.
When a liquid acts as one of the electrodes, the electrode is deformed and evaporates, that adds significant
complexity compared with the case of metal electrodes placed into gas-phase plasmas. The fundamental
physics and chemistry of gas plasma in contact with liquids remain largely elusive. This paper is devoted
to the experimental studies of atmospheric pressure DC glow discharges in a pin-to-plane electrode system
with a liquid electrode. The aim of our research is to investigate the structure and dynamics of the discharge
depending on the polarity of electrodes and operating conditions. Particular attention is paid to pattern
formation on the liquid anode surface. The nature of the regular anode spots observed can be explained
using the previously developed theory of the anode region of classical glow discharges with a metal anode.
Refs 6. Figs 4.

Keywords: atmospheric pressure discharge, liquid electrodes, anode spots, uniform current distribution,
breakdown movement.

VK 621.373:535

Baraes C. H, Eropos B. C., Hexouwuu . A. IcTOYHUKNA KOT€PEHTHOI'O U3JIyYe-
HUsI HAa aTOMHBIX nojasipuronax // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bom. 4. C. 142-145.

Ilpencrasien KpaTKuil UCTOPUYIECKANR 00630p pabOT IO MCTOYMHUKAM KOTE€PEHTHOI'O U3JIyUCHUS Ha ATOM-
HBIX HOJIApUTOHAX. Ha mpumepe Tak HasbIBaeMOW «KOHIEHCAIIMH CIEKTpa I'e€Hepaluu» IPU BHYTPHUPE30Ha-
TOPHOI JIa3epPHOI HaKavKe BeIIeCTBa IMOKa3aHbl XapaKTePHbIE IPOABJICHNA CUJIbHON CBA3U 3JIEKTPOMArHuTHOE
IoJie — BeIIeCTBO. B wacTHOCTH, yKa3aHO Ha CYIECTBEHHYIO POJIb B YCIOBUAX «KOHIEHCAIUN CIEKTPay dyH-
JAMEHTAJIbHBIX CBOMCTB ONTHYECKN IIJIOTHOI'O PE30HAHCHOrO BelecTBa. OHMU CBSI3aHbI C IPUHIINIIHAIBLHON BO3-
MOYKHOCTBIO TIPU OIIPEJIEIEHHBIX [TPOCTPAHCTBEHHO-BPEMEHHBIX (ME30CKOIMYECKUX) MAaCIITabax JIeMOHCTPH-
poBaTh CIHOHTaHHOE KOJIJIEKTUBHOE IOBEJIEHNE OTAEJIbHBIX aTOMHBIX Junosteil. Ilox BausHmeM ciraboro moss
HaKaYKH [IPOUCXOAUT KOTUE€PEHTHOE BO30YXKACHUE IUIIOJb-IUMIOILHBIX KOPPESIUi ¢ BO3HUKHOBEHHEM 3Ha-
YUTEIBHOIO MaKPOCKOIIMYECKOrO JHUIOJIBHOTO MoMeHTa. OOCYKIAI0TCA U IpyTHUe BasKHble OCOOEHHOCTH -
deKTa «KOHJIeHCaun», 00yCIOBIIEHHbIE BO30YK/IEHIEM OINTUYECKOIO pe30HaHCa (hasOMOIYyINPOBAHHBIM M-
IIyJIbCOM JIA3€PHON HAKAdYKM, B IACTHOCTHU, B PE3yJIbTaTe HeaaumabaTHU<IecKOro mpouecca. bubmuorp. 14 na3s.

Karouesvie ca06a: IOJSIPUTOHBI, ONTHYECKH ILUIOTHAS CPEla, CHJIbHAS CBA3L JIEKTPOMATHUTHOE IIO-
Jie — BeIlleCTBO, ITapaMeTPUYIEeCKUe PE3OHAHCHI.
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UDC 544.17, 544.18, 544.174.2, 544.174.3

Belyaev A. K., Devdariani A. Z, Rybak V. S., Zlatkin I. A. Electronic
radiative transitions in He(1s*2"?§)-Ne weakly bound molecules. Temperature de-
pendences // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 4. P. 146-147.

The metastable states He(21:3S) are the champions in terms of radiative lifetime of neutral atomic
states, 11 ~ 20 - 1073 s and 13 ~ 7 - 103 s for the single and triplet states, respectively. However, in
numerous applications one deals with a metastable atom surrounded by buffer gas atoms. In the case of
low temperatures the processes of recombination lead to the formation of clusters and dimers containing
exited He* atoms. The present calculations reveal that lifetimes of quasi-bound molecules He(2':3S)-Ne are
lowered by a factor equal to 10~°~10~7 in comparison with free metastable atoms. Temperature dependences
of lifetimes are presented as well as averaged spectral line shapes. It is shown that radiative transitions mainly
lead to the formation of free He and Ne atoms in their ground-state with the kinetic energy of relative motion
in the range of 0-0.03 eV. Refs 6. Figs 1.

Keywords: atom-atom, atom-molecule collisions, the theory of nonadiabatic transitions, lifetime, weakly
bound molecules, excimer.

UDC 539.196

Golubkov G. V., Golubkov M. G., Devdariani A. Z. Quenching of Rydberg
states in slow collisions with neutral atoms and molecules of medium // Vestnik St. Pe-
tersburg University. Ser. 4. 2013. Issue. 4. P. 148-151.

An approach to determine the probability of collisional quenching of the Rydberg atom A** is developed
for the harpoon mechanism with the formation of an intermediate ionic configuration that is based on the
method of optical potential developed earlier by the authors. This is achieved by introducing an additional
term to the background e~ —M interaction K matrix, which describes the resonant mechanism of inelastic
scattering due to transition into an intermediate ion AT —M™ configuration. It is shown that this approach
permits sequentially to take into account the nonadiabatic transitions to all possible intermediate states by
introduction the Green’s operator of non-interacting composite system A**—M. The most effective quenching
process in the upper atmosphere occurs by the interaction of Rydberg particles A** with molecules of oxygen
through the intermediate stage of the ionic A+O; complex. This is due to the negative molecular ion Oy
which has a series resonance of the vibrationally excited autoionizing levels located on the background of
the ionization continuum. Previously, this process was considered only as a direct and calculated in the
quasi-classical approximation. Refs 6. Figs 1.

Keywords: Rydberg states, slow collisions, optical potential, harpoon mechanism, collisional quenching,
intermediate complex of negative ion.

VJIK 537(533.9.082.5)

Tynes C. A, Kocwix H B, Kyapasmes A. A. V48T cTONKHOBEHU 3apsi>KE€HHBIX
gacTur npu o6paborke 30H40BbIX KpuBbix // Becrn. C.-Ilerep6. yn-Ta. Cep. 4. 2013. Bo. 4.
C. 152-154.

Pabora mocssiliieHa COBEPIIEHCTBOBAHUIO 30HJIOBBIX METOJMK B YCJIOBUSIX MPOMEXKYTOYHBIX JABJIEHUN.
IIpuBonurcs 0ObsICHEHNE SKCIIEPUMEHTAILHBIX (DAKTOB 3aBBLIIICHHS 3HAYEHUN TEMIEpaTypPbl 3apsrKEHHBIX
YaCTHUI[ U UX IJIOTHOCTEH Ipu UX 0O0pabOTKe TPaLUIMOHHBIME MeToZamu. llokazamno, uTo mpenebpekeHue
Y4ETOM CTOJIKHOBEHWII 3apsi?KEHHBIX YACTHUI[ B CJIO€ 30HJA IPUBOJUT K 3aBBIIIEHUIO IJIOTHOCTU HMOHOB 6O-
Jlee ¥eM B TPU pasa, a TEMIEPATYPbl YacTUI] — B JIEBATH pa3. JljIs KOppeKIUN BEJUYUHBI TEMIIEPATyPbI
IPeJIozKeHa MeTOJAUKa rpadUdecKoro BblYUTaHUs. JIJIs yTOYHEHUS IIOTHOCTH YACTHUI[ B CTOJKHOBUTEIb-
HOM peKMMe IpeJlaracTcs IPOBOJUTL PacuéTsl B obsactu Masbix norenuanos 0 < eU/(kT) < 10 BAX.
JIJ1st KODPEKTHOTrO OIpeie/IeHus] [TapaMeTPOB IJIa3Mbl HEOOXOIUMO IIPOBEPATH CTEIEHb BIUSIHUS CTOJIKHOBE-
HU 3apSKEHHBIX YaCTHUI] B IPU30HI0BOM cJioe. [IpuBeIeHbl METOMMKI, TO3BOJIAIONNE C IOMOIIBIO ITPOCTHIX
MIPOLIELYP YCIEIIHO IPUMEHSITh OPOUTAILHYIO Teopuio JIeHrMoopa Jjisi CTOJIKHOBUTEILHOIO JBUXKEHUS 3apsi-
JKEHHBIX JacTull Ha 30H7. Bubsworp. 4 vass. Wi. 2.

Karouesvie caosa: 1mia3Ma HIU3KOIO JABJIEHUs, [TOCJIECBEYEHNE KUCJIOPO/Ia, PACIaAioNasics I11a3Ma re-
smst, 30HABI JleHrMiopa, opbuTasbHOE JBHUYKEHHE, BOJIbT-aMIIEpHAs XapaKTEPHUCTHKA, (MYHKIHS pacIpee-
JIEHUSI DJIEKTPOHOB 110 SHEPIUsIM, TEMIIEpATypa JIEKTPOHOB, TeMIIEpaTypa MOHOB, IJIOTHOCTb YACTHIL, CJIOM
06BLEMHOrO 3apsa.
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UDC 53.043

Dadonova A. V., Devdariani A. Z. H® + H Collision induced radiative transi-
tions // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 4. P. 155-156.

Exchange interaction leads to the formation of gerade and ungerade states of temporary molecules
(quasimolecules) formed during the H™ + H slow collisions. The work deals with the radiation produced
by optical transitions between those states. The main characteristics involved in the description of optical
transitions in quasimolecules, i.e., energy terms, an optical dipole transition moments, have been calculated
in the frame of zero-range potentials model. The main feature of calculations is that the results can be
expressed analytically in closed forms via the Lambert W function. The maximum of intensity at frequencies
approximately 0.01 a. u. is formed by transitions in the region of 7-10 a. u. Refs 3. Figs 1.

Keywords: intensity radiation, energy term, zero-range potential model, Lambert W function.

UDC 53.01

Efimov D. K., Bruvelis M., Bezuglov N. N., Miculis K., Ekers A. Formation
and control of dark states in hyperfine levels of Na atoms // Vestnik St. Petersburg
University. Ser. 4. 2013. Issue. 4. P. 157-160.

We study formation of dark states and their manifestation in the excitation spectra as a function of a
coupling laser Rabi frequency for three-level systems with hyperfine structure. By numerical simulations we
predict and demonstrate essential peculiarities of an optical pumping type of experiments (a strong pump
field in the first excitation step and a weak probe in the second step). Due to the population dynamics in
the process of optical pumping within dressed (adiabatic) states, the formation of the dark states can be
visualized in the probe excitation spectra since some initially populated bare states are transformed into
the dark states: the “immature” dark states or “grey” states are observed in the excitation spectra as central
peaks which do not change their positions as the Rabi frequency of the pump laser is essentially increased.
Variations in the pump laser detuning as well as in its spatial profile and values of intensity allow one to
control the dark states evolution that results in change of central peaks positions and altitudes. Refs 9.
Figs 1.

Keywords: dark states, hyperfine structure, states control.

UDC 661.939-128+539.19

Ivanov V. A, Petrovskaya A. S., Skoblo Yu. E. Dissociative recombination of

heteronuclear HeNet ions with electrons into 5s and 4d levels of the neon atom // Vest-
nik St. Petersburg University. Ser. 4. 2013. Issue. 4. P. 161-165.

Rate constants for dissociative recombination of the HeNet ions with electrons into 4d,, and 5s; states are
obtained from spectroscopic study of competition of the excitation transfer and dissociative recombination

processes in Ne* population in the afterglow stage of the He-Ne plasma at electron temperature close to room

. . . . HeNe™T HeNe™T .
temperature. The method of measurement of partial recombination rate coefficient o~ and a,, is
i n

based on comparison of relative and absolute values of spectral line intensities of neon atom. Densities of
metastable helium atoms are obtained from optical absorption measurements. Temporal dependence of the
electron density is found from plasma conductivity measured with the help of pulsed electron heating by
weak longitudinal electric field in the afterglow. Refs 6. Figs 1. Tables 2.

Keywords: dissociative recombination, energy transfer , excited levels, afterglow plasma, spectral line
intensities, electron heating.

UDC 535.4

Lebedev M. K., Tolmachev Yu. A. Reincarnation of Thomas Young’s ideas as a
didactic basis for teaching the diffraction of ultrashort pulses // Vestnik St. Petersburg
University. Ser. 4. 2013. Issue. 4. P. 166—169.

Using the 6-wave approach, the results of computation are given that confirms the general qualitative
Young’s idea of the boundary of aperture as the source of the diffracted wave formation. The results of the
theory based on Kirchhoff—Fresnel integral for the plane d-wave diffraction from the slit, circular aperture
and the converging spherical wave from the circle are briefly described. The detailed comparison of the
Fourier transformation of the Gaussian aperture pulse response is given that confirms the validity of d-wave
approach both in the Fraunhofer and Fresnel zones. This method also provides better agreement with the
exact solution even at smaller distances from the aperture for the monochrome wave. Refs 6. Figs 1.

Keywords: diffraction, linear systems, Kirchhoff approximation, boundary wave.
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VIK 537.523.3

Camycenko A. B, Cepuyrsrko A. M., Crumkos I. K. Komnborepuoe moie-
JIIpoBaHue 04aroBoil ¢popMsbl kopoHHoro paspsga // Becru. C.-Ilerep6. yu-rta. Cep. 4. 2013.
Bem. 4. C. 170-171.

Koponnslii paspsii BO3HHKAeT IPH IOCTOSHHOM WJIM MEJJIEHHO MEHSIIOIIEMCS HANPSIKEHUH B HEO[I-
HOPOJHBIX JIEKTPUYECKUX II0JIAX, HAOIONAETCH B JUAIA30HE PAa3MEPOB MEXKIJIEKTPOIHOIO IIPOMEXKYTKA
1073-10° M u gmanasone mampsikenmit 102-10° B. IlpakTudeckuii MHTepeC K JaHHOMY SIBJIEHHIO CBSI3aH
C TeM, 4TO KOPOHHBIN pa3psi mpeasapsieT Ipo0oil BBICOKOBOJIBTHBIX YCTPOWCTB: TPaHC(HOPMATOPOB, KOM-
MYTHPYIOIINUX 3JIEMEHTOB, JIMHUI 3jieKTpornepenad. KOpoHHBIH pa3psi MPpUMEHSIeTCsT JJIs OYHCTKU BO3/LyXa;
COIPOBOXK/IAIONIEE KOPOHHBII pa3ps/l TeUeHne Bo3ayXa (T. H. 3JEKTPUYECKUI BETEp) UCIOJL3YeTCA B HPO-
MBIIIJIEHHBIX dIeKTpodunsrpax. bubmuorp. 3 mass. WUi. 1.

Karouesvie caoea: KOPOHHBIH pa3psf, gpeiidoBo-auddy3nonnoe IpubInzKeHne, BO3LyX.

VK 546.28-121.54.057

SBemmnosa E. I, Mopozos II. E;, Baacosa M. B, Cmupuos B. M. Iloay-
YeHVe HAHOYACTHIL >Kejle3a BOCCTaHOBJIeHMeM okcuruapokcuna xesesa(IIl) Bomopo-
oM // Becrn. C.-ITerep6. yu-ta. Cep. 4. 2013. Bem. 4. C. 172-175.

U3yyena BO3MOXKHOCTB IIOJIyY€HUs] HAHOYACTUI] ¥KeJjie3a IIPU BOCCTAHOBJICHUU HAHOYACTHUIL OKCUTHIPOK-
cuna xenesa(I1l) Bomopomom, a Takrke Bausnue ycaosuii Boccranosienus o-FeOOH raszooGpasubiv Bogopo-
oM Ha (Has30BbBIil COCTaB, CTPYKTYPY U JAUCIEPCHOCTH IIOPOIIKA METAJINIECKOTO Keje3a. PenTrenoda3oBbrit
aHaJIN3 METAIMIECKHUX [IOPOIIKOB KeJjle3a IIocje BoccTanosrenus B Tedenne 90 mun npu remmeparype 450 °C
U [1OCJIe BOCCTAHOBJIeHUsI B Teyenne 60 MuH B TeMnieparypHoMm Jauanaszone 500—-1000 °C, nokazasi, 4To 06pasiibl
cozlepKaT TOJLKO 0-Fe. Ananms pasmepa HAHOYACTHIL 2KeJ1e3a OOHAPY KU, UTO JJis1 OOPA3IOB, BOCCTAHOBJICH-
HBIX IIPHU Pa3/INYHBIX TeMIlepaTypax B TedeHne 60 MUH, yBeJIMYeHNe TeMIIEPATyPbl BOCCTAHOBJIEHUST IIPUBOUT
K YKPYIIHEHUIO JacTHUll. Y BeJINYeHNe BPEMEHU BOCCTAHOBJIEHUS IIPU OIPEJIEIEHHON TeMIiepaType Tak>Ke IIPH-
BOJIUT K YKpYyIHeHuto yactuil. [Ipu Temneparypax BoccraHoBjeHusi Boime 450-500 °C npoucxomuT peskoe
yBeJIMY€eHre pa3Mepa HAHOYACTHUI[ METAJIJINYECKOTO »KeJjle3a C UX IIePEeXOJIOM B MHKPOHHYIO 00J1acTh. Bbisas-
JIEHO, 9TO IIPU BOCCTaHOBJIeHUM B TemieparypHoMm uana3one 400450 °C ucxoIHBIX KeJIe30r U IPOKCUIHBIX
BEIECTB MOXKHO ITOJIy YU Th HAHOIIOPOIIKH »KeJle3a CO CPeJJHUM pasMepoM dacTul] 60-80 HM, IIpeICTaBIISIONINX
coboit pazy o-Fe. Bubsnmorp. 7 nass. Wi 2. Tabm. 2.

Kmoueswie caosa: okeurnaporen, xkenesa(Ill), manouactunpl, Boccranosienne, Bogopos, o-Fe.

VK 541.124.127:66.081

Jdyunkuit . C.;, Jlursuunosa T. E., JJobauésa O. JI., Jlynkasa B. A. U3orep-
Mol skcrpakimu sanTasa(III), nepus(III), camapus(IIT) onennoBoi KucaoToii // Becrn.
C.-ITerepb. yu-ta. Cep. 4. 2013. Bem. 4. C. 176-179.

DKCTPAKIMOHHBIE IIPOIECCHI SBJISIOTCS OCHOBHBIMH B CXEMaX pa3JleJIeHUsI PEJKO3EMEJIbHBIX METAJIJIOB.
B npombImienHoi TpakTHKe [AJIsi PA3e/ICHHUs JIAHTAHOUIOB IPEHMYIIECTBEHHO UCIOJIbL3YIOT TpubyTHidoc-
dar, 29T PK, kapboHOBbIe KHCIOTHI (HadTEHOBbIE, BEPCATOBbIE), COM aMMOHHUEBBIX OCHOBaHHN. B kadue-
CTBE IEPCIEKTUBHOIO SKCTPAreHTa IIPEJIOYKEH PACTBOP OJIEMHOBON KHCJIOTLI B HHEPTHOM pasbasurese. [Ipu
€ro UCIOJIb30BAHUN 3KCTPAKIIMOHHAsI CIIOCOOHOCTH CHHMXKaeTcss B psaay Eu — Sm — Nb — Ce — Yb —
— Er — Y — Ho — La. Queprun ['u66ca obpasosBanus osearoB P3M u3 HOHOB 3aKOHOMEPHO YMEHDLIIAIOTCSI
or La x Lu, 94T0 00BbACHSET POCT CTEIEeHN U3BJICUCHUS JIAHTAHOUIOB KapOOHOBBIME KucaoTamu. llpemenn-
Hble EMKOCTH OJIEMHOBOM KUCJIOTHI JJIsi pa3iuydHbix P3M cHUZKAIOTCS B aHAJIOTMYHON IOCIIe/I0BaATETbHOCTH:
Coo(Sm) =~ 0,155 mousb /i1, Coo(Ce) & 0,140 moub /i1, Coo(La) ~ 0,100 mosb/m1. Jljis pasiesienns u u3Bjie-
YeHHs] METAJUIOB M3 PAacTBOPOB, IUPKYJIMPYIOUUX IIPH I'UAPOMETAJIyPIUYECKON epepaboTKe ChIPbs, OBLI
BBIOpAH METOJ, MHOTOCTYIIEHIATON IIPOTHBOTOYMHON SKCTPAKIUU. JI/I5 IOTHOIEHHOrO U3BJICICHHS JTAHTAHA U3
HCXOJIHOTO BOZHOI'O PacTBOpa ¢ KoHIleHTparweil santana 0,01 Mouib/s1 HEOOXOMUMO 3 CTYIIEHH SKCTPAKIUU
npu cooTHOmeEHUH Vaq/Vorg = 6,5, pH = 5,0. Llepuit MOXKHO M3BJIEUb U3 IUTAIOMIETO PACTBOPA C KOHIIEH-
rpanueii mo nepuro 0,01 Moub/i1 3a 4 CTyIEeHH SKCTPAKIUY IPU ONTHMAIBHOM COOTHOWIEHUU Vag/Vorg = 12.
TlokazaHo, YTO NPH YKCTOTE U3BJIEUCHUS PEJIKO3EMEIbHBIX METAJIIOB IiepreBoii noarpynnst 99,9% reoperu-
EeCKO€ KOJIHYIECTBO CTYIICHEH SKCTPAKIUU He MPEBBIIIaeT IeTeIpéx. Bbubmauorp. 11 mass. M. 2.

Karouesvie cao6a: TEpMOAMHAMUKA IIPOLECCOB IKCTPAKINY, U30TEPMBbI SKCTPAKIINY, JIAHTAHOUIBI, OJICH-
HOBasl KUCJIOTA.
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VK 547.314

Bacunesckuit C. ., Crenmanos A. A. Hayuynoe naciaenmue rmpogeccopa U. JI. Kor-
aspesckoro // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bom. 4. C. 180-194.

B 2013 r ormewaerca 95 user co gua poxaenuns spamna JIbBoBumuwa Korispesckoro
(07.09.1918-02.04.2005) — JOKTOpa XUMHYECKUX HAyK, HPOdeccopa, 3acilyKEeHHOIO JedaTeisi HAyKH U TeX-
auku CCCP, omHOoro ms apkux mpejcraBuTesieil mkosbl akagemuka A. E. ®apopckoro, asropa 6osee 400
HayYHLIX PA0OT, BKJIIOUAs AECATKH aBTOPCKUX M300PETEHHI U IATEHTOB. B 0630pe mpeacTaBIeHbl OCHOBHLIE
nocruzkenus V. JI. KomisipeBckoro, ero oprams3aTopckasi U HaydHasl AEATEJILHOCTb B (DYHIaMEHTAIBHON
1 npukIaaHoil xuMun. OUUCAaHO Pa3BUTHE METOOB IOYYEHUs] UCXOJTHBIX MOHOMEDPOB — COOTBETCTBYIOIIUX
JUDTUHUIAPEHOB — U UX IOCJEYIOMEN MOJNMEPU3AIAN. SHAYUTEIBHOE MECTO YIEJIEHO JIeTaIbHOMY HU3Yde-
"o obparHoit peakiun Pasopckoro. I[IpeicraBiensl Tak:Ke HEKOTOPbIE HHTEPECHBIE PE3YJIBTATHI IO IIOUCKY
OHOJIOTMYeCKN aKTUBHBIX coefauHenuiil. JlocTuzkeHns B 00J1aCTH MPUKJIAIHON XUMHUH JEMOHCTPUPYIOTCS PO~
MBINIJIEHHBIM CHHTE30M II-IUTUHIWIOEH30/I1a U BBICOKOBAKYyMHOrO Macia «Ajkapen». Bubmmorp. 47 mass.
Wi 4. Tabu. 4.

Karouesvie caosa: aneTUIIEHBI, IPONAPIUIAMIHBI, All€TUJIEHOBBIE CIIUPTHI, obpaTHas peakuus Pasop-
CKOT'O, OPraHUY€eCKHe IOJIYIIPOBOIHUKN, TOHKUI OPraHUYeCKUil CUHTE3, XMMUYECKast ITPOMBIIIJIEHHOCTD.

VIK 547.067.3

Counon O. B, Anexcees B. B. A.IIl. Bopoaus — u3BecTHBINA 1 Hem3BecTHBII // Becrh.
C.-TITerep6. yu-ta. Cep. 4. 2013. Bem. 4. C. 195-203.

Jluanocrs Asexcangpa Ilopdupsesnya Boponnna, 61arogapst cBoeil HEOPAMHAPHOCTH, BbI3bIBAET HEM3-
MEHHBI HHTEpeC Ha IPOTSXKEHUU BOT y2Ke IOIyTopa BeKoB. Kazasocs 6b1, Bopoaun B Poccun obirenssectem.
Oj1HaKo B TOIl 7Ke Mepe, ecyin He B Gouibineil, on u HezooleHeH. Ero 6uorpadmust o6pociia MHOXKECTBOM IIITAM-
II0B, KOTOPBIE [TIOCTEIIEHHO CTAHOBSATCS B 00IIeCTBEeHHOM co3Hauuu (daxkTamu. [lIupokoe Hay4dHOE COOBIIECTBO
3HaeT BopojanHa He CTOJBKO KaK XHMHKa-HCCJIEJI0BATEIsSI, COBEPIINBIIErO OTKPBITUSI MUPOBOIO 3HAYEHUS,
CKOJIbKO B KatecTBe Ipodeccopa Menuko-xupyprutdeckoil axkagemun. Cpenn €ro OCHOBHBIX JOCTUYKEHUI
B 00JIaCTH My3BIKH OTMEYAIOT BKJIIOYEHWE B KJIACCUYECKHE IPOM3BEJEHNs HAI[MOHAJIBHBIX MOTHBOB, XOTS,
no ciaoBam D. Jlucra, rimaBHoe mocrouHcTBo Bopomuma-koMmo3uTopa — He HAIlMOHAIbHASA IPUHAIICAKHOCTD
My3bIKAJIbHBIX WJEH, a HOBU3HA U OPUIHHAIBLHOCTL MYy3BIKAJIbHOM Mblcan. ObmecTBeHHas OesTEILHOCTD
Bopoauna 0OBIYHO OrpaHHYMBAETCS €r0 POJIBI0 B OPraHU3ald »KEHCKNX BpadeOHbIX KypcoB n Pycckoro
XUMUYIECKOIO OOIIeCTBa, B TO BpeMs KaK 00 U3JATENILCKOM U IPOCBETUTEIHLCKON JEATEIBbHOCTH HU3BECTHO
masto. CraThst Npu3BaHa BOCIIOJHUTH IIPOOEJIbI, a TaKKe paccesTh Hanbosiee yCTONYHBBIE N3 3a0JIy KIEHNI,
KaCaIOIIUXCA JIMIHOCTH BopoauHa BO BCeX IPOSIBIIEHUSX €r0 MHOIOIDAHHOHM HATypbl. Bubsmauorp. 22 mass.
Nn. 5.

Kaoueswie caosa: A. T1. Bopomun, Memuko-xupyprudeckas akajaeMusi, obpa3oBanue, peakius bBopomm-
Ha—XyHCAuKepa, Pycckoe xuMmmdeckoe oOIIecTBo.
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Soukhanov A. A, Makarova l. R., Yafyasov A. M. Physical methods to reveal
hydrothermal mechanism in hydrocarbon production by sedimentary rocks // Vestnik
St. Petersburg University. Ser. 4. 2013. Issue. 4. P. 4-9.
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Irina Ralfovna Makarova — Senior Researcher, All Russia Petroleum Research Institute (VNIGRI);
e-mail: makarova@mail.ru

Adil Malikovich Yafyasov — Professor, Saint Petersburg State University; e-mail: yafyasov@bk.ru

This work represents the results of the combined application of the IR-spectroscopy and light
microscopy to the geochemical study of the sedimentary rock organic matter, aimed to estimate
their petroleogenetic capacity. What distinguishes the basic methodical approach of this study from
the conventional caustobiolith geochemistry studies is the simultaneous analysis of both organic and
mineral components of the investigated sedimentary rock samples. The application of the combina-
tion of two above mentioned physical methods to analyse caustobiolith geochemistry studies allows
to perform more detailed evaluation of the fossil organic matter thermal maturity subject to its
initial microcomponent composition in comparison with the methods which is largely used now.
The results of the sedimentary rock sample investigation, obtained by this methodical approach
allowed to reveal a hydrothermal mechanism of the hydrocarbon production by the studied rocks.
Refs 8. Figs 7.

Keywords: IR-spectroscopy, light microscopy, sedimentary rocks, fossil organic matter maturity,
caustobiolith geochemistry study, physical methods of analyses, petroleogenetic capacity.
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Konyushenko I. O, Nemetz V. M., Steshenko K. N.,, Egorova N. I. Abil-
ities of absorption spectroscopy and pattern recognition for identification of edible
oils // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 4. P. 10-18.
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N. 1. Egorova — Candidate of Physics and Mathematics, Military Academy of communications named after
S. M. Budyonny.

The article attempts to identify such complex hydrocarbon mixtures, as edible vegetable oils.
The spectra of oils are used as indivisible patterns of objects. It reveals the possibility to construct a
procedure for identification of objects from group of edible oils. Absorption spectra in visible region
are used as patterns of oils. The pattern recognition method includes calculation of the principal
components for learning samples, reflection of the samples on the two principal components plane,
estimation of probability density distributions parameters for each member of learning base, and
partitioning of principal component plane on regions, corresponding to the members of learning
base. Refs 6. Figs 5. Tables 1.

Keywords: principal component analysis, edible oils, absorption spectroscopy, identification.
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Tsurikov D. E. Scattering coefficients of a hexagonal quantum network in one-chan-
nel approximation // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 4. P. 19-23.

Davyd Evgenyevich Tsurikov — Junior Researcher, Saint Petersburg State University;
e-mail: davydtsurikov@mail.ru

The article focuses on numerical modeling for allotropic modifications of carbon (graphene,
fullerene, nanotubes). It offers to construct functional model of their crystal lattice on the basis
of an electron scattering in a hexagonal quantum network. Within one-channel approximation
the parameterization for S-matrices of symmetric Y-junctions forming a network is formulated. It
allows to depart from concrete geometry of junction, its potential and energy of an electron. The
problem is reduced to the analysis of scattering depending on one complex parameter, which actual
range is a closed unit disk. As a result, scattering coefficients of the hexagonal quantum network
consisting of arbitrary identical junctions are calculated, with dominance of an electron reflection
from a network and possibility of essential transmission being revealed. It is established that for
all networks of the given type transmission of an electron has the minimal probability for outlet
branches being through one from the entrance one. Refs 3. Figs 3.

Keywords: S-matrix, quantum network, graphene.
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Mayorov E. E.,, Mashek A. C., Prokopenko V. T., Khaydarov G. G. Refrac-
tometric technologies and their application for control of diffusely reflecting objects in
manufacturing cycle // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 4. P. 24-31.

E. E. Mayorov — Candidate of Engineering sciences, Northwest state medical university named after
I. 1. Mechnikov.

A. C. Mashek — Senior Lecturer, Military Academy of communications named after S. M. Budyonny;
e-mail: galusinka@mail.ru

V. T. Prokopenko — Doctor of Engineering sciences, Saint Petersburg National Research University of
Information Technologies, Mechanics and Optics; e-mail: prokopenko@mail.ifmo.ru

G. G. Khaydarov — Candidate of Engineering sciences, Saint Petersburg State Institute of Technology
(Technical University); e-mail: haidarovg@mail.ru

The article focuses on design features, basic specifications and operating characteristics of opto-
electronic industrial refractometric sensors to control diffusely reflecting objects in manufacturing
cycle. Two most prevalent in real manufacturings modifications of such refractometers, conventional
signified as PR-1 and PR-3, are represented. A brief description of their optoelectronic block and
software support, including user menu is given; the results of refractometers’ application in pulp-
paper, alimentary and other manufacturings are discussed. Operation of the devices PR-1, PR-3
and their analogues in the enterprises of different types (total of 200 items of their technological
installation) generally confirmed the overall technical and operational characteristics of sensors as
well as their compliance with the technical conditions for the majority of industries. Refs 8. Figs 6.
Tables 1.

Keywords: refraction index, refractometry, diffusely reflecting objects, control of solutions’ com-
position.
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Galina Pavlovna Anisimova — Candidate of Physics and Mathematics, Saint Petersburg State University;
e-mail: olgadolmatova@gmail.com
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Anna Petrovna Gorbenko — Candidate of Physics and Mathematics, Saint Petersburg State University;
e-mail: spbgor@mail.ru

Olga Aleksandrovna Dolmatova — Candidate of Physics and Mathematics, Saint Petersburg State Univer-
sity; e-mail: olgadolmatova@gmail.com

The article focuses on theoretical investigation of npn’l configurations for the 4th group ele-
ments. Neutral carbon (C I), silicon (Si I), germanium (Ge I) atoms and phosphorus ion (P II)
were presented. Fine structure calculation has been done by using the semi-empirical parameter-
ization. It means that the experimental energies with satisfactory accuracy were included in the
effective parameters. Semi-empirical method of the fine structure parameters calculation was based
on the energy matrix calculation. The matrix components comprise such types of interactions as
electrostatic, spin — self orbit, spin — other orbit and spin—spin. In case of the s electron, elec-
trostatic interaction includes an orbit—orbit interaction, the last one being represented only by the
exchange matrix elements. This type of elements has the same angular coefficients as the exchange
Coulomb matrix elements. This leads to the linear equations to determine the fine structure param-
eters. The calculation of angular coefficients of radial integrals is performed using the formalism
of irreducible tensor operators in the single-configuration approximation in two representations:
LSJM and uncoupled momenta. Two representations approach is necessary to verify the results.
Electronic states and energy level structure of atoms C I, Si I, Ge I and phosphorus ion (P II)
were analyzed in detail, with developed calculation method being presented. The authors presented
system of equations for the fine structure parameters calculation. Newton’s iteration method was
used to solve this system. Diagonalization of all used energy matrix was made, energies of the fine
structure levels were numerically calculated. The results correspond to the experimental data (in
the least significant digit). Intermediate coupling coefficients (coefficients of expansion of the wave
functions in LS-coupling basis) were presented. These coefficients were used for g-values calcula-
tion. In case of neutral germanium atom (Ge I) and phosphorus ion (P II), calculated g-factors
correspond to the experiment data. For C I and Si I there are no experimental g-factors for all
states of npn’s configurations. This complicates the validation of the theoretical calculations. For
this reason, npn’s configurations of C I and Si I were investigated in magnetic field. For all sys-
tems g-factors calculation was carried out by two methods: Zeeman splitting method (the range of
values of H was chosen, so that the Zeeman sublevels are a linear function of the magnetic field)
and LS-coupling basis method. The properties of interactions were analyzed in detail, that allows
to conclude that this type of system can be quite well described by LS-coupling approximation.
One-electron approximation is also considered acceptable for presented elements. Refs 17. Figs 2.
Tables 3.

Keywords: semi-empirical computation, matrix of the energy operator, fine structure parame-
ters, Zeeman splitting, gyromagnetic values, coupling coefficients.
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The present paper discusses the possibility of synthesis of structures formed by molecular lay-
ering technique and having the ability to directionally change its resistance as a result of flowing
determined quantity of electricity — the memristive effect. The process of transition from high
resistance state (= 3 kOhm) to low resistance state (250 Ohm) was observed in layered structures
containing SnO3 layer and TiO, layer of approximately 20 nm width. In case of using Au—SnOs—
TiO,—Au type structure to obtain the change of state it is necessary to change applied voltage
polarity. It argues that in the Au—TiO;—SnO2—TiO,—Au type structures the process of switch-
ing between states with high and low resistance might be performed without change of voltage
polarity. In addition, it claims that observable memristive effect is due to change of electronic
structure of TiO, layer — reversible change of localized electronic states density in the band gap,
that provides increased electronic conductivity — as a result of structural adjustments, stimulated
by electric field and/or flowing determined quantity of electricity. Refs 5. Figs 4.

Keywords: memory cell, memristor, titan oxide, molecular layering.
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Denis Valerevich Gurevskoi — student, Saint Petersburg State University; e-mail: gurevskoi@gmail.com

The article discusses the influence of the retardation effects in the electron-electron interaction
on the spectrum of plasma waves in the electronic system of the quasi-one-dimensional nanotubules.
The dispersion equation for the axially symmetric elementary excitations of an electron gas in a
cylindrical tubule, based on the full set of the Maxwell’s equations, is obtained within the self-
consistent field approximation. In the limiting case of small phase velocities of plasma excitations
this equation is reduced to a more simple one which was obtained earlier in potential approximation.
It is shown that in nanotubules with inhomogeneous conductivity the transformation of the plasma
wave into the electromagnetic radiation is possible. Damping rate of plasma wave due to such
radiation is estimated within the simple model of inhomogeneity. Refs 5.

Keywords: plasma waves, nanotubules.

UDC 539.143.43

Rykov I. A, Shelyapina M. G., Lavrov S. A.,, Chizhik V. I. Proton relaxation
in Ti—V—Cr-based hydride alloys // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 4.
P. 53-59.
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Marina Germanovna Shelyapina — Associate Professor, Saint Petersburg State University.

Sergey Anatol’evich Lavrov — Candidate of Physics and Mathematics, Saint Petersburg State University.
Viadimir Ivanovich Chizhik — Professor, Saint Petersburg State University.

Experimental temperature dependences of proton spin-lattice relaxation in metal hydrides are
often described by the Bloembergen—Purcell—Pound model. However, the assumption of the ex-
istence of activation energy or correlation times distribution fail to fit both theory and experiment.
It was experimentally established that the hydrogen in the studied hydrides can exist in two in-
dependent states: mobile or bounded with the lattice. In this paper, we consider the spin-lattice
relaxation of protons in alloys TiV.g8Cri.2Hs.29, Tio.5 Vi.9Cro.6Hs.03, Tio.5 V1.9Cro.6Hs.03 + Zr7Niig
and Tip.33V1.27Cr1.4H1.13 on the basis of the exchange model, involving the exchange between the
two states. Based on the exchange model there were derived correlation times and the activation
energy of hydrogen in these alloys. Refs 20. Figs 4. Tables 1.

Keywords: NMR, hydrides, relaxation.
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Description of multiplicity distributions and (p:)n~_.,—Necn correlations in pp and pp
collisions in multi-pomeron exchange model // Vestnik St. Petersburg University. Ser. 4.
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The article proposes a new variant of multi-pomeron model to describe the correlations between
mean transverse momentum and charged multiplicity in central rapidity window in pp and pp
collisions at +/s from 17 Gev to 7 TeV. We analyzed experimental data and obtained the following
model parameters depend on the energy: mean rapidity density of charged particles from one string
(k), parameter, responsible for the collective properties (f3), and string tension (¢). The crucial
feature of new model is the smooth logarithmic growth of k with energy. We show that the number
of parameters can be reduced from three to two. The model is able to describe successfully the
experimental data on the average multiplicity and obtained predictions for its distribution are in
good agreement with experiment. The results for the average transverse momentum are also in
agreement with experimental data. Possibility of the description of (p;)n_,—Nen correlations in
different rapidity windows is discussed. Refs 43. Figs 11. Tables 1.

Keywords: strong interaction, collectivity, correlations, pomeron, transverse momentum, pp-col-
lisions, string picture, string fusion.
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The choice of the analytical form of the polarization-correlation potential of electron-atom in-
teraction, Vo1, in the theory of electron-atom collision is considered, with the five different forms of
polarization potential being discussed. The differential cross section of electron-atom elastic scat-
tering was calculated for every form. The optimal form of polarization potential was established
from the best agreement of calculated and experimental values for electron scattering on atomic
hydrogen. We applied the partial wave method with exact exchange operator for scattering am-
plitude calculation. The value of polarization parameter was established from the coincidence of
calculated and experimental energy position of Ramzauer minimum (argon, krypton), or from the
bound energy of negative atomic ion (hydrogen). Calculations of electron elastic differential cross
section were made for Argon and Krypton target atoms in low collision energy interval, the results
correspond to numerical experimental and theoretical data. Refs 19. Figs 2. Tables. 1.

Keywords: electrons, elastic scattering, hydrogen, argon, krypton, polarization potential, pa-
rameter, partial wave method, exchange interaction, cross section, Ramzauer minimum.
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The calculation of predissociation and electron-vibration transition probabilities in the Schu-
mann—Runge band interval of oxygen molecule imbedded in strong laser field is considered. We
used the two dressed states approximation to consider nuclear motion. The molecule—field inter-
action was considered in the rotating wave approximation with the averaging over the time of laser
pulse. Also, we applied the dipole approximation for the matrix element of molecule—field inter-
action. We calculated adiabatic potential curves for molecule—field system. Positions of vibration
states and probabilities of vibration transitions in the presence of laser field were obtained. Vibra-
tion energies have been calculated from the diagonalization of the molecule — laser field two-state
Hamiltonian in harmonic oscillator basis set. We applied the Landau—Zener model to the adiabatic
molecular curves quasi-crossing for the predissociation probability and thresholds determination.
The validity of Landau—Zener model has been discussed. The dependence of Franck—Condon
factors on the frequency and the intensity of laser field have been determined. The accuracy of our
calculations was confirmed by the agreement of Franck—Condon factors values in the absence of
field with the results obtained by other authors. Refs 10. Figs 2. Tables. 1.

Keywords: oxygen molecule, strong laser field, predissociation, vibrations, transition probability,
Landau—~Zener model, Frank—Condon factors, Hamiltonian, dipole matrix element.
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University. Ser. 4. 2013. Issue. 4. P. 86-102.

Mikhail I. Titov — Professor, Saint Petersburg State University; e-mail: vv.titov@gmail.com

Peptide therapeutic preparations can be used for treating different diseases, including allergy
and asthma, cardiovascular diseases, diabetes, gastrointestinal disorders, violations of growth, home-
ostasis, immune diseases, impotency, different kinds of infections (bacterial, viral, and candidic),
inflammations, obesity, varieties of tumor, violations of mineral circulations, neurological disor-
ders, ache, etc. Synthetic peptides (including those used for medical diagnostics) presented on the
pharmaceutical markets of USA, Europe and Japan or passing the latest clinical tests are listed.
There are preparations for treating diabetes, hypertension, cardiovascular diseases, oncology, osteo-
porosis, gastrointestinal, and central nervous system diseases. The information about anti-microbial
drugs, preparations used for childbirth therapy, enuresis and for aims of diagnostics is also included.
Refs 19. Tables 11.

Keywords: synthetic peptides, drugs, market names, biological activity.
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Novel reactions of ketones with acetylenes proceeding in superbase systems of alkaline metal
hydroxide (alkoxide) / dimethylsulfoxide type are discussed. In particular, the paper focuses on
the stereoselective C-vinylation of ketones with aryl- and hetarylacetylenes, one-pot synthesis of
vinyl ethers of tertiary acetylenic alcohols from ketones and acetylene, diastereoselective cascade
assemblies of carbo- and heterocyclic systems involving ketones and acetylenes, synthesis of dispiro-
cyclic ketals from cyclohexanones and arylacetylenes, one-pot assembly of hexahydroazulenones
from 2-alkylcyclohexanones and arylacetylenes, diastereoselective synthesis of 7-methylene-6,8-di-
oxabicyclo[3.2.1]octanes from ketones and acetylene or from 1,5-diketones and acetylenes, one-pot
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synthesis of 4-methylene-3-oxa-1-azabicyclo[3.1.0lhexanes from ketones, ketoximes and acetylene.
Refs 60.
Keywords: ketones, acetylenes, superbase systems, cascade reactions.
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A new type of detector for gas chromatography in the form of an array of thermocatalytic film
sensors based on tin dioxide doped by transition metal oxides is described. The operating principle
of the detector is based on the phenomenon of heterogeneous oxidizing reactions on the film surface.
Analytical signal is a change in electric conductivity of the film, wherein the response has the shape
of a chromatographic peak. Because of the oxidation reactions specificity, shape and magnitude
of the response of each sensor is different. The characteristic parameters of the peaks obtained
can be used for VOCs identification purposes. The paper describes the operating conditions of the
detector, its construction and approaches for the identification of volatile organic compounds based
on the form of an analytical signal. Refs 10. Figs 6. Tables 1.

Keywords: film sensor, identification, thermocatalytic detector.
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Characteristics of local structures of doubly charged sulphate ions in aqueous solutions are
obtained by introducing the concept of solvation excesses. It focuses on the formation of ion pairs
of sulfates doubly charged ions, which reaches its limit in solutions with a concentration equal to
the molality of the order of 0.7. In more concentrated solutions it is due to the effect of solvation
of ion pairs, that leads to their regular distribution in the matrix solvent. Tons Nit2, Cut?, Mn*2,
Zn*?2, Cd*? form contact ion pairs, since the position of their extremes are practically the same.
While the ions Bet2, Mg ™2, UOZ!'2 form separated ion pairs and extremes of sulfates of these metals
are shifted to dilute solutions. Refs 8. Figs 1. Tables 1.
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1,1,1-Trifluoromethyl-2,4-pentanediones terminally substituted with alkyl groups react with
thiobenzoylhydrazine by carbonyl group in position 4 with formation of 3-alkyl-5-hydroxy-2-pyrazo-
lines, which undergo rearrangement to 2-alkyl-1,3,4-thiadiazolines through intermediate hydrazonic
structures. Elimination of trifluoroacetone finally leads to 2-alkyl-1,3,4-thiadiazoles. Reaction of
thiobenzoylhydrazine with trifluoroacetylpinacoline starts with addition to trifluoroacetylated car-
bonyl group forming a condensation product of 1,3,4-thiadiazoline structure. Refs 6.

Keywords: thiobenzoylhydrazine, fluorinated 1,3-diketones, hydrazone, pyrazoline, 1,3,4-thia-
diazole, tautomerism.
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The structure of first synthesized binuclear centrosymmetric complex
[Lu(NO3)3(C11H20N4O2)(H20)], was determined by X-Ray diffraction study. Crystals are mon-
oclinic: sp. gr. P2i/c, a = 6.4143(3), b = 23.2926(9), ¢ = 13.7506(6) A, p = 97.885(5)°,
V = 2034.99(16) A3, peae = 2.021 g/em®, M = 1238.65, Z = 2. Each of lutetium atoms are
coordinated by two oxygen atoms of two symmetry related organic ligand molecules, three biden-
tate nitrate anions and water molecules. Coordination number of lutetium is 9, its coordination
polyhedron is a distorted three capped trigonal prism. The Lu...LLu distance in binuclear complex
is 9.30 A. Refs 19. Figs 2. Tables 4.

Keywords: lutetium(III), spirocarbon, binuclear complex, structure, X-ray diffraction.
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Non-thermal plasmas at gas-liquid interfaces have been recently studied for several potential
applications. When a liquid acts as one of the electrodes, the electrode is deformed and evaporates,
that adds significant complexity compared with the case of metal electrodes placed into gas-phase
plasmas. The fundamental physics and chemistry of gas plasma in contact with liquids remain
largely elusive. This paper is devoted to the experimental studies of atmospheric pressure DC glow
discharges in a pin-to-plane electrode system with a liquid electrode. The aim of our research is to
investigate the structure and dynamics of the discharge depending on the polarity of electrodes and
operating conditions. Particular attention is paid to pattern formation on the liquid anode surface.
The nature of the regular anode spots observed can be explained using the previously developed
theory of the anode region of classical glow discharges with a metal anode. Refs 6. Figs 4.

Keywords: atmospheric pressure discharge, liquid electrodes, anode spots, uniform current dis-
tribution, breakdown movement.
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It is reasonable to present a short survey of the papers on coherent radiation sources based on
the atomic polaritons, because of great interest to the systems with strong coupling between field
and matter. So called “spectrum condensation” with intracavity pumping was considered on the
example of typical features of field and matter strong coupling. In particular, it was noted the
significant impact of fundamental properties of optically dense resonant media. They are concerned
with principal opportunity of collective behavior of separate atomic dipoles on a certain spatial and
temporal (mesoscopic) scale. The weak pumping field leads to a coherent excitation of dipole-dipole
correlations and establishing of a considerable macroscopic dipole moment. The other mean prop-
erties of “condensation” effect induced by optical resonance excitation with phasemodulated pulse
of laser pumping are discussed, in particular, those introduced by nonadiabatic process. Refs 14.

Keywords: polaritons, optical dense medium, strong light-matter coupling, parametric reso-
nances.
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The metastable states He(2'2S) are the champions in terms of radiative lifetime of neutral
atomic states, 11 ~ 20-107% s and 13 ~ 7 - 10% s for the single and triplet states, respectively.
However, in numerous applications one deals with a metastable atom surrounded by buffer gas
atoms. In the case of low temperatures the processes of recombination lead to the formation of
clusters and dimers containing exited He™ atoms. The present calculations reveal that lifetimes
of quasi-bound molecules He(2'%S)-Ne are lowered by a factor equal to 107°-10~7 in comparison
with free metastable atoms. Temperature dependences of lifetimes are presented as well as averaged
spectral line shapes. It is shown that radiative transitions mainly lead to the formation of free He
and Ne atoms in their ground-state with the kinetic energy of relative motion in the range of
0-0.03 eV. Refs 6. Figs 1.

Keywords: atom-atom, atom-molecule collisions, the theory of nonadiabatic transitions, live-
time, weakly bound molecules, excimer.
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An approach to determine the probability of collisional quenching of the Rydberg atom A**
is developed for the harpoon mechanism with the formation of an intermediate ionic configura-
tion that is based on the method of optical potential developed earlier by the authors. This is
achieved by introducing an additional term to the background e™—M interaction K matrix, which
describes the resonant mechanism of inelastic scattering due to transition into an intermediate ion
AT—M"™ configuration. It is shown that this approach permits sequentially to take into account
the nonadiabatic transitions to all possible intermediate states by introduction the Green’s operator
of non-interacting composite system A**—M. The most effective quenching process in the upper
atmosphere occurs by the interaction of Rydberg particles A** with molecules of oxygen through the
intermediate stage of the ionic ATO; complex. This is due to the negative molecular ion O; which
has a series resonance of the vibrationally excited autoionizing levels located on the background of
the ionization continuum. Previously, this process was considered only as a direct and calculated
in the quasi-classical approximation. Refs 6. Figs 1.

Keywords: Rydberg states, slow collisions, optical potential, harpoon mechanism, collisional
quenching, intermediate complex of negative ion.
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The paper focuses on the experimental study of decaying plasma in helium and oxygen using
Langmuir probes. The main goal of the work is improvement of probe measurement techniques at
intermediate pressures. It is shown that neglecting charged particle collisions in the probe sheath
leads to overestimation of ion concentration in more than 3 times, and ion temperature — in 9 times.
In order to obtain correct temperature values a technique of graphic substraction is suggested.
More accurate particle density values are obtained by carrying out calculations in the low-potential
(0 < eU/(kT) < 10) region of the CVC. The described techniques allow applying Langmuir’s orbital
theory for particle diffusive motion to the probe. Refs. 4. Figs. 2.

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

UDC 53.043

Dadonova A. V., Devdariani A. Z. H- 4+ H Collision induced radiative transi-
tions // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 4. P. 155-156.

Alla Vasilievna Dadonoa — PhD student, Herzen University, St. Petersburg; e-mail: alladadonova@mail.ru
Alezander Zurabovich Devdariani — Dr. Sci. in physics and mathematics, Herzen University, St. Petersburg;
Saint Petersburg State University; e-mail: snbrn2@yandex.ru

Exchange interaction leads to the formation of gerade and ungerade states of temporary
molecules (quasimolecules) formed during the H™ + H slow collisions. The work deals with the
radiation produced by optical transitions between those states. The main characteristics involved
in the description of optical transitions in quasimolecules, i. e., energy terms, an optical dipole
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transition moments, have been calculated in the frame of zero-range potentials model. The main
feature of calculations is that the results can be expressed analytically in closed forms via the Lam-
bert W function. The maximum of intensity at frequencies approximately 0.01 a. u. is formed by
transitions in the region of 7-10 a. u. Refs 3. Figs 1.

Keywords: intensity radiation, energy term, zero-range potential model, Lambert W function.
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We study formation of dark states and their manifestation in the excitation spectra as a function
of a coupling laser Rabi frequency for three-level systems with hyperfine structure. By numerical
simulations we predict and demonstrate essential peculiarities of an optical pumping type of exper-
iments (a strong pump field in the first excitation step and a weak probe in the second step). Due
to the population dynamics in the process of optical pumping within dressed (adiabatic) states, the
formation of the dark states can be visualized in the probe excitation spectra since some initially
populated bare states are transformed into the dark states: the “immature” dark states or “grey”
states are observed in the excitation spectra as central peaks which do not change their positions as
the Rabi frequency of the pump laser is essentially increased. Variations in the pump laser detuning
as well as in its spatial profile and values of intensity allow one to control the dark states evolution
that results in change of central peaks positions and altitudes. Refs 9. Figs 1.

Keywords: dark states, hyperfine structure, states control.
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Rate constants for dissociative recombination of the HeNem ions with electrons into 4d,, and
5s; states are obtained from spectroscopic study of competition of the excitation transfer and dis-
sociative recombination processes in Ne™ population in the afterglow stage of the He-Ne plasma at
electron temperature close to room temperature. The method of measurement of partial recombi-

nation rate coefficient aSH;NJ and (xff; Ne¥ s based on comparison of relative and absolute values of
spectral line intensities of neon atom. Densities of metastable helium atoms are obtained from op-
tical absorption measurements. Temporal dependence of the electron density is found from plasma
conductivity measured with the help of pulsed electron heating by weak longitudinal electric field
in the afterglow. Refs 6. Figs 1. Tables 2.

Keywords: dissociative recombination, energy transfer , excited levels, afterglow plasma, spec-
tral line intensities, electron heating.
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Using the o-wave approach, the results of computation are given that confirms the general
qualitative Young’s idea of the boundary of aperture as the source of the diffracted wave formation.
The results of the theory based on Kirchhoff—Fresnel integral for the plane 8-wave diffraction from
the slit, circular aperture and the converging spherical wave from the circle are briefly described.
The detailed comparison of the Fourier transformation of the Gaussian aperture pulse response is
given that confirms the validity of d-wave approach both in the Fraunhofer and Fresnel zones. This
method also provides better agreement with the exact solution even at smaller distances from the
aperture for the monochrome wave. Refs 6. Figs 1.

Keywords: diffraction, linear systems, Kirchhoff approximation, boundary wave.
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A corona discharge occurs by a constant or slowly varying voltage in non-uniform electric fields.
Corona discharge is observed in the range of interelectrode gap sizes 1073-10° m and the voltage
range 10-10° V. Corona discharge is practically interesting due to the fact that it precedes break-
down of high voltage devices: transformers, switching elements, power lines. Also corona discharge
is used in air purification; air flow induced by corona discharge (“ionic wind”) is used in industrial
electric filters. A two-dimensional axisymmetric model for negative point-to-plane corona discharge
in the air in the software package Comsol is formulated allowing for the quantitative description of
the mechanism of the quench form corona discharge formation. Comparison with experiment for
a short-gap demonstrates reasonable agreement with current-voltage characteristics and areas of
luminosity. Refs 3. Figs 1.

Keywords: corona discharge, drift-diffusion approximation, air.
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In this work we studied the possibility to obtain nanoparticles of iron by reduction of nanoparti-
cles of iron(III) oxyhydroxide by hydrogen. The expediency of the use of amorphous iron hydroxide
(a-FeOOH). Influence of conditions for the restoration of a-FeOOH with gaseous hydrogen on the
phase composition, structure and dispersion of the powder metal iron. X-ray phase analysis of
metal powders of iron recovery after 90 minutes at a temperature of 450 °C and after 60 minutes
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in a temperature range of 500-1000 °C showed that samples contain only a-Fe. Analysis of the
size of nanoparticles of iron shows that for the samples, recovered at different temperatures within
60 minutes, the temperature increase leads to enlargement of the particles. Increase of recovery time
at a certain temperature also leads to enlargement of the particles. At reduction temperatures is
observed above 450-500 °C sharp increase in the size of nanoparticles of iron to the micron region is
observed. It is revealed that by reduction in temperature range of 400-450 °C source ironhydroxide
substances can be obtained powders of iron particles with an average size of 60-80 nm, representing
a phase a-Fe. Refs 7. Figs 2. Tables 2.
Keywords: oxyhydroxide iron(III), nanoparticles, reduction, hydrogen, a-Fe.
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Currently extraction processes are one of the main processes in schemes of the division of REM.
To separate lanthanides the industry mostly uses tributyl, D2EGFK, carboxylic acids (naphthenic),
salt of ammonium bases. As a promising extractant the article proposes a solution of oleic acid in
inert diluent. When used as extractant its extraction capacity decreases in the order of Eu — Sm —
— Nb — Ce — Yb — Er — Y — Ho — La. Gibbs energy of formation of oleates of rare-earth
ion naturally decrease from La to Lu that accounts for the growth of the degree of extraction
of lanthanides by carbonic acids. Marginal capacity of oleic acid for different REM reduces in
the same sequence: Coo(Sm) =~ 0.155 mol/l, Ce(Ce) = 0.140 mol/l, Cx(La) ~ 0.100 mol/L
At the moment in modern industry, there is a dramatic increase in need for rare-earth metals
(hereinafter REM), which, with its unique physical and chemical properties, are used in metallurgy,
mechanical engineering, avionics, medical, petrochemical and glass industries, in the production of
laser materials. To separate and recover metals from solutions circulating in the hydrometallurgical
processing of raw materials the article offers the method of multi-stage countercurrent extraction.
For full extraction of lanthanum from the source of water solution with concentration of lanthanum
0.01 mol/1 it is necessary to carry out a 3-extraction at a ratio Vaq/Vorg = 6.5, pH = 5.0. Cerium
can be drawn from the supply solution with a concentration on cerium 0.01 mol/] for 4-extraction
at an optimal Viq/Vorg = 12. The degree of extraction of Sm™ from water solutions reaches 99 %
for a 3-extraction at a ratio Vaq/Vorg = 13. Thus, for the application of oleic acid as a solvent
when removing REM Ce alloys subgroups, and for the required purity of the extract of 99.9 % the
theoretical number of stages of extraction does not exceed four. Refs 11. Figs 2.

Keywords: isotherm of the extraction, thermodynamic, solvent extraction, lanthanides, oleic
acid.
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In 2013 we celebrate 95" birth anniversary of I. L. Kotlyarevsky (07.09.1918-02.04.2005) — Do-
ctor of Chemistry, Professor, Honoured Scientist of USSR, one of the most brilliant representative
of the Academician A.E. Favorsky School, author of more than 400 publications, including dozens
of the Author‘s Certificates and Patents. The review presents some principal achievements of
I. L. Kotlyarevsky, his organizing and scientific activities in pure and applied chemistry. Attention
is devoted to pioneer investigations in field of organic semiconductors. Developing of the preparing
methods of starting monomers — corresponding diethynylarenes — and their following polymeriza-
tion is described. Significant place is given to detailed study of the reverse Favorsky reaction. Also,
some interesting results in searching of biological active compounds are presented. Achievements in
field of applied chemistry are demonstrated by industrial synthesis of p-diethynylbenzene and high
vacuum oil — “Alkaren”. Refs 47. Figs 4. Tables 4.

Keywords: acetylenes, propargylamines, acetylenic alcohols, reverse Favorsky reaction, organic
semiconductors, thin organic synthesis, chemical industry.
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Alexander Porfir’evich Borodin has attracted a constant interest during already one and a half
century, as he is a renowned person. Borodin is supposed to be well-known. Nevertheless, he is
greatly underestimated. His biography has gained a lot of stamps, gradually being transformed in
the conscious into the facts. Borodin is known within a broad scientific mainly not as a research
chemist who made world’s important discoveries but as a professor of Academy of Medical Surgery.
The inclusion of national melodies into classical compositions is noted among his main achievements
although according to F. Liszt the main virtue of Borodin as composer is not the national belonging
of his music, but the novelty and the originality of musical ideas. The social activity of Borodin is
usually limited to his role in the organization of female medical courses and the Russian chemical
society. In the same time his publishing and enlightening activity is poorly known. The current
article is intended to fill the gap and also to disperse the most stable delusions concerning Borodin’s
personality in all manifestations of his miscellaneous personality. Refs 22. Figs 5.

Keywords: Borodin, Academy of medical surgery, education, Borodin—Hunsdiecker reaction,
Russian chemical society.
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