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MPOEKT NNOBBIEHUSI UHTEHCUBHOCTHU CHU JJIAA AND®PAKIIMOHHBIX DKCIIE-
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KOHOENIWA MATHUTOOIITUYECKOT'O MOAYJSITOPA PEHTTEHOBCKOI'O 13-
JYUYEHUSI HA TEPAT'EPHOBBIX YACTOTAX. B.H.3a6nyna, 5.A.Kus3es,
I'_H.Kynunanos, A.2.Cokonos, C.I'.OBunnnukoB, B.1.Tyrapunos.
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PE3YJIbTATBI AIMAPATYPHOI'O OCHAIIEHUS HA CHHXPOTPOHHOM U3JIYYE-
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B.A., 3abenun A.B., Jlanuna H.®., Aynsuenko B.M., Tosnouko B.I1, Basuna A.A.
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MASS DEFECT IN SU-8 POLYMER EXPOSED TO X-RAYS. V. Nazmov, A. Volker,
T. Fischbock, J. Rothe, E. Huttel.
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I1.A. Cenuanos, M.I'. ®enoToB.
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PA3PABOTKA BbICTPOJENCTBYIOIIEI'O TBEPJOTEJBHOI'O IETEKTOPA JIJIS
BBICOKOTOYHOM PEHTTEHOTI' PA®UH BICTPOINIPOTEKAIOIIUX ITPOIIEC-
COB. JI.W.Ilext™man, B.M.Aynsuenko, B.B.XXymanos, 3.P.Ilpyysa, B.I1.Tonouko, K.A.Ten.

15

CBEPXBbICTPASI OTHOUMITY JIbCHAS TIME-DOMAIN CHEKTPOCKOIIUS KAK
METOJA JMATHOCTHUKHU MOAYJISIHUOHHOU HEYCTOUYNBOCTH B JIASEPE
HA CBOBOJHBIX QJIEKTPOHAX. Kybapes B.B.
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MOJIA HE11 B BOJIHOBOJJHOM TTI'll JICJ. Muruuckuii C.B.
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THE MEASUREMENT AND MONITORING OF SPECTRUM AND WAVELENGTH OF
COHERENT RADIATION AT NOVOSIBIRSK FREE ELECTRON LASER.
S.S.Serednyakov, V.V.Kubarev.
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CUCTEMA JIOKAJIM3AIIMM IMIOTEPH ITYUYKA B BAKYYMHOM KAMEPE MUKPO-
TPOHA JICD HA BA3E PAIUALIMOHHOI'O JATYHUKA. T. B. CanuxoBa, H. A. Buno-
KkypoB, O. U. lettaynu, A. B. Penikos, O. A. [llesyenko, M. A. Illernos.

17

HNCIIOJIb30BAHHUE )KECTKOI'O PEHI'TEHOBCKOI'O U3JIYUYEHUS B IN®PAKIIN-
OHHBIX HCCJIEJOBAHUMAX. Anuapos A.1.
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CIIOCOBBI AJIAIITAIIMA BLICOKOM KOHIIEHTPAIIMM KUCJIOPOJHBIX BAKAH-
CHUi1 B BBICOKOTEMIIEPATYPHOM ®A3E HECTEXMOMETPUUYECKHUX ®EP-
PUTOB CTPOHIIHUS. ¥V.B. Anuaposa.
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CTPYKTYPHBIE UCCJIEJJOBAHUSI HAHO-CUCTEM NIOCTPOEHUEM ®YHKIUI
PAIUAJIBHOT'O PACITPEAEJIEHUA ATOMOB U3 JU®PAKIIMOHHBIX ITPOPU-
JIEA, MOJIYYEHHBIX METOJIOM IPOCBEUUBAIOIIEN TU®PAKTOMETPUU.
Y.B. Anuaposa, B.II. ITaxapykoBa.

19

CTPYKTYPHBIE UCCJIEJJOBAHUS ®EPPUTOBOI KEPAMUKH, ITOJTYUYEHHOM
PAAUAIIMOHHO-TEPMUYECKUM METOJAOM. Y.B. AnuapoBa, M.A. MuxaiiieHko,
B.I1. Tonmouko, M.B. Kopobetinnkos, 3.C. BUHOKYpOB.

20

HAHOJOMEHHBIE COCTOSsIHUSA NTEPOBCKUTOIIOJAOBHbBIX OKCUI0B HA OC-
HOBE HECTEXUOMETPUYECKUX ®EPPUTOB CTPOHLIUSI C BBICOKUM JIE-
OUIUTOM IO KUCJIOPOAY. Y.B. AnuapoBa
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HUCCIEJOBAHUE U3OTEPMUYECKOI'O CXKATUA TPUAMUHOTPUHUTPOBEH30-
JIA C UCIIOJIb3OBAHUEM CUHXPOTPOHHOI'O U3JIYUEHMUSI. J1.X. Banpetauno-
Ba, O.B. Koctunpn, E.b. CmuproB, A.B. Crankesny,K.A. Ten, b.I1. Tomouko.
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YEM CTPYKTYPA <« KUBOI'O» OTIMYAETCS OT CTPYKTYPBI «<HE KHUBOI' O».
A.A. Basuna
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POJIb DK30I'EHHBIX ¥ SHAOT'EHHBIX BO3JIEMCTBUIL HA CTPYKTYPY LIUTO-
CKEJIETA U MEJXKKJIETOYHOI'O MATPUKCA BUOJIOTHYECKON TKAHU HA
MHNPUMEPE TKAHHU BOJIOCA. A.A. Basuna, H.®. Jlanuna, B.H. Kopuees, A.B. 3a6enuH,
I'.H. Kynunanos.

25

HUCCJIEJIOBAHUE BJHUSHUS V,0s HA KHHETUKY U MEXAHU3M OKHUCJIEHHUSA
MMOPOLIKA ACJA-4. B.I'. lllesuenko, B.H. Kpacunsuukos, JI.A. Ecenesny, A.B. Kontokosa,
A.U. Anuapos, B.I1. Tonouxko.

25

YPABHEHUSI COCTOSIHUS M CTPYKTYPA KPUCTAJUVIMYECKHUX COEJIUHEHUN
JJISI MOAEJIMPOBAHUS I'NTYBUHHBIX ITPOIIECCOB: AIM®PAKTOMETPUSA IN
SITU ITPU BBICOKUX JABJIEHUSAX U TEMITIEPATYPAX. A .1O. Jluxauésa, C.B. Pa-
mienko, [1.H. IaBpromkun, C.B. Topsitaos, A.C. Kpsuios, K. /1. JTutacos, T.M. NuepOacs,
10.B. Cepetkun, A.Jl. Yansimes, A.}O. Manakos, A.11. AH4apoB.
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SAXS/WAXS UCCJIEJJOBAHUS TKAHU IIEPCTU MYTAHTHBIX MBIIIEMN. I'.C.ITe-

tepc,A.A.Bacuibesa, A.B.3a0emun, A.JO.I'py3unos, H.®.Jlannna, A.I' . Mansrus, A.A.BasuHa.

27

IN SITU HCCJIEJOBAHUE ABTOKOJIEBAHUM B PEAKIIUY OKUCJIEHHUSI METAHA
HA HUKEJIE METOJ10OM P®A C UCITOJb30BAHUEM CUHXPOTPOHHOI'O U3-
JYUYEHMUS. A.A. Capaes, 3.C. Bunokypos, C.I1. UBanoBa, A.H. llImakos, B.!. bByxTusipos,
B.B. Kanues.

28

HUCCJIIEJOBAHUE MUKPO-, ME30 U MAKPOCTPYKTYPbl KOHIEHCUPOBAHHBIX
TF'ETEPOI'EHHbBIX B3PBIBUATBIX BEHIECTB C UCITIOJIB30BAHUEM CUHXPO-
TPOHHOI'O U3JIYUHEHMUSA. Cmupnos E.b, Myssips A.K., Koctuieia O.B, BagperanHosa
JI1.X.,Ter K.A., Ilpyyan D.P., Tonouko b.I1., Illapadyraunos, M.P., Illmakos A.H., Kynep K.D.

29

CTPYKTYPHBIE JU®PAKIITMOHHBIE UCCJIIEJJOBAHUS TKAHU PECHUII T'JIA3A
HAIIMEHTOB OKOI'OBOI'O OTJIEJIEHUS HHCTUTYTA I'JIASHBIX BOJIE3HEM
U TKAHEBOW TEPATIMA UM. B.IL.OUJIATOBA HAMH YKPAHUHBI. 1. A. Crapo-
cenbckuid, I'.C. Iletepc, A.B. 3abenun, P.W. Yananosa, H.B. ITaceunnkoBa, A.A. BazuHa.

30

JUHAMMNYECKAS TEOPUS JIAYI-TUPPAKIINN PEMTOCEKYH/IHBIX PEHTI'E-
HOBCKHUX UMITYJIBCOB HA CJIJABOU3OI'HYTHIX KPUCTAJIJIAX. Yen T.

31

COCTOSIHUE PABOT HA CTAHIIUSAX «KAHOMAJIBHOE PACCESIHUE» U «ITPEIU-
SUOHHASA TU®PAKTOMETPUS» B CLICTH. A.H.llImaxos, 3.C.BuHOKypOB,
A.J.CemotuH.

31

KHHEMATHYECKASA WAEHTU®UKALNUSA YIJTIOBOI'O PACIIPEJAEJIEHUSA MOIILL-
HOCTH U IMHEMHOM NOJISAPU3ALIAU PEJTATUBUCTCKOIO U3JTYYEHUS
MMPONU3BOJIBHO JIBIKYIIETOCSA 3APAJA. B.I'.barpos, B.A.bopaosuusis,
A.B.Kynukosa.

32

KOHCTPYKIHUSA BAKYYMHOI'O OHAYJISITOPA HA TTIOCTOSSHHBIX MATHUTAX C
MEXIIOJIOCHBIM 3A30POM, HIOBTOPAIOIINM OI'NBAIOHIYIO 3JIEKTPOH-
HOI'O MYYKA. Bo6srii [1.]1., Konokomsaukos F0.M.

33

OHAYJISITOP HA ITOCTOSIHHBIX MATHUTAX C HEPEMEHHBIM 3A30POM J1JIS1
JIABEPA HA CBOBO/JIHbIX 3JIEKTPOHAX. Barpakos A.M., Boousiii I1.11., I'ypos .C.,
3yes B.B., Unbun U.B., Kimuvenko A.C., Konokonsaukos F0.M., OrypiioB A.B., YTkun A.B.,
Xapun H.I'.

33

CUCTEMBbI MAFHI/ITHbIXul/BMEPEHI/Iﬁ CBEPXITPOBO/JAIIINX BUTTJIEPOB HA
OCHOBE HATSHYTOMU MTPOBOJIOKH C TOKOM. 3opuH A. B., Mesennes H. A., Lly-
KaHoB B. M.

33

4,2 T CBEPXITPOBOISILIIUIA MHOTI' OITIOJIFOCHBIN BUT'TJIEP J1JISI ABCTPAJIAM-
CKOI'O CUHXPOTPOHA. 3opuH A. B., Mesenne H. A., Borkos A. A., [lIkapyda B. A.,
Xpymes C. B., llykanos B. M. u apyrue.

34

MYJbTHUIIOJBHBIE 3JIEKTPOMATHUTHI IJISI BYCTEPA BNL (CHIA) U JIUHAKA
MAX 1V LAB (LIBELIUSI). Barpakos A.M., Bo6usrii I1.J]., 'ypos /1.C., 3yes B.B., Kobert
B.B., Orypuos A.b., [1aBnenko A.B., YTkun A.B., ®unumuenko A.B.

34

CIIUPAJIBHBIE OHJYJISITOPBI JUIS1 KOJVIAUJAEPA TSKEJABIX PEJISITUBACT-
CKHUX MOHOB (RHIC) B BPYKXEMBEHCKOM HAIIMOHAJIbHOM JIABOPATO-
PHUMUN. BarpaxoB A.M., Bo6msrii I1./1., I'ypos 1.C., 3yes B.B., Unsun U.B., Knumernko A.C.,
Konokonsankos KO.M., OryprioB A.b., Y1rua A.B., Xasua H.I'.

34




OCOBEHHOCTH 3AHY.JIEH__I/I$[ HUHTEI'PAJIOB MATHHUTHOI'O ITOJISI B BUTTJIEPAX
U OHAYJISITOPAX C YETHBIM YUCJIOM MMOJIIOCOB. C.B.Xpymes, B.A.IlIkapy0a,
B.M.Ilykanos, H.A.Me3zenues, B.X.JIeB.

34

CBEPXITPOBO/IAIINM 15-ITIOJTFOCHBIMA BUTTJIEP C IOJIEM 7.5 T JIJISI LSU-CAMD.
Bonkos A.A., 3opun A.B., JIeB B.X., Me3zenneB H.A., CoipoBatun B.M., Tapacenko O.A.,
Xpyuwes C.B., llykanos B.M., lllkapy6a B.A.

35

TETEMPERATURE- AND PRESSURE-DEPENDENT HYDROGEN CONCENTRATION IN
SUPPORTED PDHX NANOPARTICLES BY PD K-EDGE X-RAY ABSORPTION
SPECTROSCOPY. Aram L. Bugaev, Alexander A. Guda, Kirill A. Lomachenko, Vasiliy V.
Srabionyan, Lusegen A. Bugaev, Alexander V. Soldatov, Carlo Lambertui, Vladimir P.
Dmitriev, Jeroen A. van Bokhoven.

35

CTPOEHUE HAHECEHHBIX Pd-Ag CTEKJIOTKAHHBIX KATAJIU3ATOPOB, CUHTE-
3UPOBAHHBIX METOJIOM CBC, 10 TAHHBIM ASS, XF, ESXA U EXAFS. A.l1. Hu-
3oBckui, A.B. Kanmunkun, J.U. Kouyb6eii, }O.C. Kotonesnu, H.E. borganuanxosa, M.1O. Cmup-
HoB, IL.T". IlpipynsaukoB, M.B. Tpenuxun, H.W. IlerpoBa, B.b. 'oHuapos.

36

XAPAKTEPUCTHUKA d u fUCOCTOHHI/Iﬁ B UHTEPMETAJIJIMAAX GdNis ,Cu, METO-
JAOM PE3OHAHCHOU ®OTOIMUCCHMU. B.U.I'pedennukos, T.B.Ky3nenosa,A.I.KyuunHn.

37

OOTOJIOMUHECHEHIHUSA U PEHTTEHOBCKASA ®JIYOPECHEHIUSA KOMIIJVIEKC-
HBIX OKCHUIOB ITPU CEJJEKTUBHOM ®OTOHHOM BO3BYKJIEHUMU. B.1O. lBa-
HOB, D.M. 3unun, B.A. IlycToBapos.

38

BJIMSITHUE BO3JAEVCTBUSI UMITYJIbCHOI'O HOHHOI'O ITYUYKA HA DJEKTPOH-
HYIO CTPYKTYPY CJIOEB OPUEHTUPOBAHHBIX MYHT. Kopycenxko I1.M., Boso-
toB B.B., Hecos C.H.

39

X-RAY ABSORPTION NEAR-EDGE STRUCTURE SPECTROSCOPY FOR DIAGNOSTICS
OF ATOMIC AND ELECTRONIC STRUCTURE OF GEOLOGICAL MATERIALS.
A.N. Kravtsova, I.S. Rodina, A.V. Soldatov, A. Walker, A. Berry.

40

XPS U XANES UCCJIEJJOBAHMS QJIEKTPOHHOM CTPYKTYPbI KOMIIO3UTOB
SNOX/MYHT. C.H.Hecos, B.B.bonoros, I1.M.KopyceHko.

41

HIYMOBAS COCTABJISAIOIIAS EXAFS CIIEKTPOB IIPU YCTAHOBJIEHUU 3APS-
JOBOI'O COCTOSIHMUS 30J10TA B CYJIb®UIHBIX PYJIAX. [TanskoB A.B., Kana-
xesckuii B.B., Kouy6eii [I.1.

42

®OPMHPOBAHUE UKOCADJIPUYECKOM ®A3bI B KBASUKPUCTAJIJIE CUCTEMBI
AL-CU-FE. O.E. [Tonoxenues, M.A. bpeuiea, A.H. Kpasuosa, B.K. Koukuna, 51.B. 3y0aBu-
yyc, A.B. ConpaTos.

43

UCCJIEJOBAHUE MOJIEKYJISIPHOM U DJIEKTPOHHOM CTPYKTYPbI KOOPIUHA-
IIMOHHBIX COEJJMHEHWUH IJIATUHBI 1O JAHHBIM CIIEKTPOCKOIIUA
PEHTI'EHOBCKOI'O IIOI'JIOIMEHUS 1 DFT PACUYETOB. O.E. IlonoxeHIies,

B.K. Koukuna, B.JI. Mazanosa, A.JI. byraes, A.B. Connatos.

44

OIITUHYECKASA U IIOMUHECHEHTHASA CIHEKTPOCKOIIUA CHUMHTHJVIAIIMOH-
HBIX KPUCTAJIJIOB HOBOI'O ITIOKOJIEHMSI. B.A. IlycroBapos.

44

HNCCIEJOBAHUE TPAHC®OPMALINU CTPYKTYPbI CoMo u CoMoNi IMTPATHBIX
KOMIIJIEKCOB B ITPOLHECCE NPUTOTOBJIEHUSA KATAJIN3ATOPOB I'MAPO-
NEPEPABOTKU HE®TU METO/JIOM EXAFS. B.C. Cemetikuna, B.B. Kanaxesckuii,
E.B. ITapxomuyk.

45

HNCCJIEJOBAHHUE Pd/CUBYHUT U Pd-Ga/CUBYHUT KATAJIU3ATOPOB KUJIKO-
®A3ZHOI'O 'MIPUPOBAHUA AIIETUJIEHA METO/IOM EXAFS. H. C. CmupHoBa,
J.A. Unsanun, E.A. Anomkuna, H. b. I1lutosa, 1. Y. Kouyo6eit, I1. I'. IpipyibHUKOB.

47

THE X-RAY INVESTIGATION OF NEW NANOSTROCTURED MATERIALS FOR
RENEWABLE ELECTRIC CURRENT SOURCES. G.B. Sukharina, O.E. Polozhentsev,
A.A. Guda, A.L. Bugaev, V.V. Shapovalov, A. Pohl, A.V. Soldatov.

48

NPUMEHEHUE CUHXPOTPOHHOI'O U3JIYYEHUA K UCCJIEJOBAHUIO
CTPYKTYPbI OFbEMA U TIOBEPXHOCTHA MATHUTHBIX HATIOJTHATEJIENA
CBY-KOMITO3UTOB, NIOJYYEHHbIX MEXAHOU3MEJIBYEHUEM B
OPITAHNMYECKUX CPEJAX. Mapatkanosa A.H., Crorae A.B., Jlomaesa C.D.

49

HNCCJIEJOBAHHE IVIEHOK MIOBEPXHOCTHO-AKTUBHBIX BEHIECTB HA
MEXAHOU3MEJIBYEHHBIX ITIOPOIIKAX KEJIE3A METOJIOM NEXAFS
CIHEKTPOCKOIIHNMN. Croraes A.B., MapatkanoBa A.H.

49




EXAFS-UCCJIEJOBAHUE COEIMHEHUSI K-BI-UUTPAT (IE-HOJI) B TBEPJOM
®OPME U BOJHBIX PACTBOPAX PA3JIMYHOU KOHIEHTPAIIMU. Tpy6una C.B.,
Opendypr C.b., FOxun 0.M.

50

NCCIEIOBAHUE KATUOHHOI'O PACIIPEJIEJIEHUSI B CJIOJKHBIX OKCUJAX CU-CO-
MN-NI-O CO CTPYKTYPOU HHNMUHEJIN. ®ponos .., DEnoposa A.A.,Mopo3os 1.B.

51

HCCJIIEJOBAHUE CTPYKTYPbI KOMIIJIEKCA Bi(III) C MEPKAIITOITPOITMOHO-
BOM KUCJIOTOM (H,MPA) B PACTBOPE HCIO, M TBEPJIOI'O KOMILJIEKCA,
COAEPXALIEI'O (MPA). C.b. Dpenodypr, C.B. Tpyouna, A.U. ITerpos, M. . lepraues,
H.H. I'onosHeB.

52

CTPYKTYPA U PABMEPBI MAJIBIX KJIACTEPOB 30JIOTA B OBPA3IAX, COIEP-
KAIUX MOJIEKYJbI KYKYPBUT[n]YPUJIA (n=6, 7, 8). C.b. Openbypr, C.B. Tpyou-
Ha, E.A. KoBanenko, O.A. I'epacbko, B.M.3alikoBckuii, B.®. ITunntopun, K.O. KBamnuHa.

53

HEITPEB3OMIEHHBIE BO3MOKHOCTH IJIYBOKOM PEHTTEHOJIUTOT PAOUU:
MHUKPOCTPYKTYPbI BBICOTOU 7 MM UM BOJIEE. B.Ha3smoB, E.Pe3HukoBa.

55

BO3MOXXHOCTHU NMEPCINEKTUBHOI'O HCTOYHUKA CH UsI® B TEHEBOM PEHT-
IT'EHOI'PA®UU JETOHAIIMOHHBIX IMTPOHECCOB. M.T". ®enoToB.

56

HOBBIE PE3YJIbTATbI HA PABOUEN CTAHLIMY CIMH HOBOCUBUPCKOI'O
TEPATEPIIOBOI'O JICD. Knyazev B. A.

57

HUCCIEJOBAHUE HECTAIIMOHAPHBIX BOJIH TOPEHUA U JIETOHAITMOHHBIX
BOJIH BOJIOPO10O-KUCJOPOJHOM CMECH B OITUYECKOM U TEPAT'EPI[O-
BOM JINAITA30OHAX. BacunseB A.A., [lanpunkos E.1., Ky6apes B.B., Yecnokos E.H.,
Konmskos I1.B., loarux A.B., Kpacaukos 1.1O.

57

PACITPOCTPAHEHUME TEPATI'EPHOBBIX IOBEPXHOCTHBIX IIJIASMOH-ITIOJISIPU-
TOHOB 11O NPSAMBIM U U3OT'HYTBIM METAJUJI-IU3JIEKTPUUECKUM
HOBEPXHOCTSAM C BO3AYIIHBIMU TPOMEKYTKAMM. B. B. I'epacumos, B. O.
T'opoBoii, b. A. Kusizes, A. K. Hukutun, I'. H. XKwxkun, M. I'. Bnacenko, Y. A. KorenpHUKOB.

58

PA3PABOTKA U U3I'OTOBJIEHUE BJIM)XHEITIOJIBHOI'O TEPATEPIIOBOT'O
CKAHMPYIOHIETO OIITHYECKOI'O MUKPOCKOIIA C BJIOKOM
HAPYHIEHHOI'O ITOJIHOI'O BHYTPEHHEI'O OTPAKEHUSI. B. I1. bapcykos, A. T
Bepxormsin, B. B. 'epacumos, U. C. I'nebyc, M. A. 3aBpsnosa, b. A. Kuszes, C. H. Maxkapos,
M. ®. Crynak, B. K. Ouap, . I'. Pognonoga, 0. FO. Yonopoga, B. IO. IlITatHOB.

58

U3MEHEHHUE MOP®OJIOI'MU SPUTPOLIUTOB 3/I0POBOM KPOBHM YEJIOBEKA IO/
BO3JAENCTBHUEM TEPAIEPIIOBOI'O JIASBEPHOI'O U3JITYUEHMUSI. E.JI. 3enennos,
A.D. Myn3saposa, A.C. Kosnos, A.K. Ilerpos.

59

MOP®OJIOTMTYECKHUE U3MEHEHUSI CKEJIETHOM MbILILBI MJIEKOITATAIOILIIUX
MO/ BO3JEMCTBUEM MOIIIHOI'O TEPATEPIIOBOI'O JIA3EPHOI'O U3JIYYE-
HMSA. EJL 3enennos, T.B. Caxuna, A.C. Ko3nos, A.®. Mynsaposa, A.K. Iletpos.

60

PHASE MODULATED TERAHERTZ POLARIMETER ON THE NOVOSIBIRSK FREE
ELECTRON LASER. M. S. Mitkov, Yu. Yu. Choporova, B. A. Knyazev.

61

MOJEJUPOBAHUE COBCTBEHHBIX YACTOT ATEHO3UH TPU-, IU-, MOHO®OC-
®OPHOU KHCJIOT B TEPAI'EPHOBOM JIMAITA3OHE. Hemora E.®., Huxonaes H.A.

61

KPEMHUEBAS TU®PAKIIMOHHAS OIITUKA JIUIS1 YITIPABJIEHUS JIASEPHBIM U3-
JIYYEHUEM CYBMUWJIJIMMETPOBOI'O JIMATIA3OHA. ITaBenses B.C., Aradonos
A.H.,Bononkun b.0.,Kaseer A K., Kauanos /[.I'., KaszeB b.A., Kpomoros I'.11., Tykmakos
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ITPOEKT IMOBBIINEHUA UHTEHCUBHOCTH CHA JUIA INDPPAKIU-
OHHBIX S9KCIHEPUMEHTOB ITPU BBICOKOM JABJIEHUU C UC-
HOJb30BAHUEM PEHTI'EHOBCKHUX HPEJTOMJIAIOIINUX JIMH3.

VY.B. AanDOBal, B.I1. Ha3sMo0B".
! Hucmumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupck.
? Unemumym sdepnoii pusuxu um. I'H. Byokepa CO PAH, Hosocubupck.

[Tpo6nema MoBBILIEHUSI TOTOKA PEHTTEHOBCKOI'O CMHXPOTPOHHOT'O M3JIyU€HHs ISl SKCIie-
PYMEHTOB Ha BBICOKOM JIaBJICHUU CTOMUT AaBHO [1, 2]. ['maBHBIM 00pa3oM OHA CBsS3aHA C MAJBIMHU
pasmepamu o0Opasla B s4eiKe alMa3HbIX HAKOBAJIEH U OTHOCUTENIBHO CIAObIM CHEKTPabHBIM
MOTOKOM Ha BbIOpaHHOi mmuHe Bonub (0.3685A). TIpu Tekymeil KoHQUrypamuu >KceprUMeH-
TasbHBIX cTaHIMi B OyHkepe CU BOIIII-3 nmeroTcst orpaHudeHus: B BBIOOpE PEHTI€HOONTHYE-
CKOM CX€MBI JUIsl TOBBIILIEHUS] MHTEHCUBHOCTH M3JIy4Y€HHUs, IOMAJAI0UIEr0 Ha 00pasell.

IIpennokeHHble paHee CXEMBbI INOBBIIIEHUS MOTOKAa PEHTTEHOBCKOTO M3IIY4YEHMs] HMEIOT
CBOM HEJOCTaTKH, CBS3aHHBIE C TEXHUYECKUMHU TPYIHOCTAMU B UX peannzanuu. CerMeHTupo-
BaHHbIHN Jlay3-MoHOXpOMAaTOp, NpeasioKeHHbIH B [1], TpeOyeT HeTOCTHXKUMO BBICOKOH TOYHOCTH
UCTIOJTHEHUS], YTOOBI cOOpaTh MOHOXPOMATHU3UPOBAHHBIE JIyYH B (POKYCHOE ISATHO HA PacCTOs-
HuM ~10M OT MOHOXpOMATOpa, YTO J€JacT COMHUTENIBHBIM BBIUIPHILI B TOTOKE. Co3gaHue Hax-
CTPOMKHU B BUJE MapajuIebHON SKCIIEPUMEHTAIBLHON CTaHIIMM TaXKOM BBILIE Ha 00Jee MATKYIO
9HEPTUI0, ONMCAHHOM B [2], CONPSKEHO CO CINIIKOM 3HAYUTEIbHBIMU pa3pyLIECHUSIMU NEPEKPHI-
TUN OyHKepa U IIPU 3TOM HE JOCTATOYHO CHUJILHO MOBBIIIAET MOTOK (*X6), 4TOOBI Takasi MOJIEPHU-
3a1us cTaja Lenecooopa3Hou.

Hcnonp3oBanue a1000i CXeMbl Ha OTPaKEHHE YMEHBIIMUT NMOTOK B ~10 pa3, IOCKOJIbKY B
Tekyueil cxeme no Jlays pabotaetr aBTOOKyCHUpOBKa ITydKa 10 BepTUKaIu. BapuaHT ¢ U30rHy-
TBIM KPUCTAIUIOM 110 Jlay?, cpe3aHHBIM MEepHEHAUKYISAPHO padodnm tutockocTsM Si(111) He ga-
eT (OKYCHUPOBKU B TOPU3OHTAJIBHOHN IUIOCKOCTH, a CPE3aHHBIA MO KOChIM IutockocTsM Si(110)
TpeOyeT CIUIIKOM OONBIIOTO paamyca u3ruda [3] U Tak kK€ TEXHHYECKU CIIOKHO PeaTr3yeM.
PenTreHoBckue 3epkania sl yKa3aHHOM BBILIE JJIMHBI BOJHBI OyIyT UMETh CIMIIKOM OOJbIINE
pa3Mepsbl, HE NMpUHUMAs B BHUMaHHE TOT (PAKT, YTO B TEKylleW KOH(UTYypallH SKCIIEPUMEH-
TaJIBbHBIX CTAHIMHA MX OyaeT mpoOieMaTHYHO ycTaHOBUTh. [loaTomy Hambonee 3(pQeKTHBHBIM
CHOCOOOM TIOBBIIICHHS TOTOKAa PEHTTEHOBCKOTO H3JIY4YECHHs Ha 00pasle MPEACTaBISETCS HC-
I10JIb30BaHUE NPEIOMIISAIONIEN PEHTT€HOBCKON ONTHKH.

B nanHO# paboTe ¢ 1eibp0 MOBBHIMIEHHUS MOTOKA PEHTTEHOBCKOTO M3IYyYeHHs Ha oOpaszer
IIPEUIaraeTcsl UCIOJIb30BaTh KOMIIAKTHBIE PEHTTEHOBCKUE MTPEIOMIIIOIINE JIMH3EI [4] ¢ anepTy-
poit 10 55 MM 11l TOPU3OHTANBHON (DOKYCHPOBKM PEHTIEHOBCKOTO M3inyueHus. [Ipenmaraercs
JM3aiH Takoil JIMH3bI ¢ y4eTOM MHUHUMAJIBHOIO yXYAUIEHUS YIJIOBOTO pa3pelieHus TudpakTo-
MeTpa U ONTUMH3ALUU €€ anepTypshl. JINH3y npeanonaraercs pa3sMecTUTh B BAKyyMHOH Kamepe
MOHOXPOMAaTOpPa, MOJ0KEHUE KOTOPOTO ONTUMAIBHO B CMBICIIE YBEIMUYEHUS KAK NHTETPAIIBHOTO
MIOTOKA, TaK ¥ IUIOTHOCTH MTOTOKA M3ITyYeHHs Ha 00pase.

Paboma sevinonnena npu ucnonvzosanuu obopyoosanus LIKII CLICTU (¢punancosyro noo-
oepotcKy komopozo ocywecmensiem Munoopnayku Poccuu). Paboma 6binonnsemcs 6 pamkax
npoexmos PH® u DI][I1 UP.
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W3IOTOBJIEHHUE PEHTI EHOIIABJIOHOB
TP TIOMOIIIN KOHTAKTHOU ®OTOJIMTOI'PA®UN.

A.H.Tennenes, b.I'. l'onsaen6epr, B.1. Kouaparees, A.T'. JIem3sK0B.

Huemumym soepnoii gpusuxu um. I"1. Byokepa CO PAH, Hogocubupck.

OnHUM U3 KIIOYEBBIX TEXHOJIOTMYECKMX MOMEHTOB M3TOTOBJIEHUS PEHTI€HOIIA0IOHOB
(Brimrouast JIMI'A-11aGionsl) sBisieTcst GOPMHUPOBAHUE PE3UCTHBHON MACKH, WCTIOIB3YyEMOU IS
CO3JIaHMsI Ha IMOBEPXHOCTHM Hecylmed MeMmOpaHbl (MM IUIACTUHKH) MACKHUPYIOLIETOo
TOMOJOTMYECKOr0 PEHTICHOMOIJIOUIAOIET0 PUCYHKA, IOJy4YaeMoro, Kak IpaBWio, IIyTEM
rajlbBaHMUYECKOTO OCaXJAeHUs Tsokenoro (tTuma Re, Au M T.m.) Meramia yepe3 Pe3HCTUBHYIO
Macky. TpeOyemass BemWYMHA KOHTPACTHOCTH PEHTTeHONIa0JoHa B paboyeM CIEKTPaTbHOM
JUarna3oHe OINpENesseT TOJIIIMHY MAaCKHUPYIOIIEro CJIosl, KOTOpas B CBOK OYEpeb 3a1aeT
TOJIIIUHY PE3UCTUBHON MaCKHU.

Peanuzanus nutorpaduueckoro crnoco6a, MO3BOJIAIONIETO ¢ MHKPOHHBIM pa3pelieHHeM
(opMHpOBATh BBICOKOACTIEKTHBIC PE3UCTUBHBIE MACKH IMPH HM3TOTOBJICHWH PEHTTEHONIa0JIOHOB
SBIISICTCS JOCTaTOYHO CIIOKHOM TEXHOJOTHMYECKOM 3ajaueil, mmess B BUAY, YTO IIIyOOKas
peHTreHonuTorpagusi 1Mo PE3UCTUBHBIM CJIOSAM TONIMMHOM ~ 1 MM TOpOU3BOAUTCS C
HCIOJIb30BAHUEM CPABHUTENBHO «KecTkoro» CH (B crmekTpalbHOM JAMana3oHe JUIMH BOJH A =
0,5+2 A) ¢ mpuMeHeHHeM BBICOKOKOHTPACTHBIX MIA0IOHOB ¢ MACKUPYIOLIMM CJI0EM TOJIMHOM >
20 MKM.

B mpencraBneHHoit paboTe onmucaHbl cXeMa M COCTaB CPABHUTEIBHO MPOCTON KOMIIAKTHON
HAaCTOJIBHOM (He TpeOyroel HU BOISHOI0, HU BO3AYLIHOTO OXJIAXK/I€HHsI) YCTAHOBKM KOHTaKTHOM
¢doronuTorpadur, UCTOYHUKOM AKTUHHUYHOTO W3TY4YEHHs KOTOPOH SBJISIETCS CBETOAMOJ MapKH
H44TV1CO-LFVY (anuHa BosHbI u3nydeHus — 365+370 HM, MOIITHOCTD M3Ty4aeMoro moroka W
~ 0,5 Br obecnieunBaer B obnactu paboueld 30HBI AuaMeTpoM ~ 90 MM TpeOyemblil ypoBeHb
AKCTIO3UITMOHHOM JTO3bI B TEUCHHE ~ 7 MUH).

[TpuBenens cxembl U (QoTorpaduu YCTAaHOBKH, €€ CPaBHUTENBHBIA aHAINW3 C JAPYTUMH
AQHAJIOTUYHBIMU YCTAaHOBKaMHU (C KauyeCTBEHHO WHBIMHU HMCTOUYHUKAMH H3IYUYEHHS), a TaK XKe
ONMCaHHE OCHOBHBIX OCOOEHHOCTEH peasn3yeMOl KOHTAKTHOW (OToIuTOrpaguu Mo CIIOsM
pe3ucToB pasznuyHor TommuHbl (0T 5 1o 30 MiM), ¢ wumoctparuein COM-dororpadusmu
00pa31oB Pe3UCTUBHBIX MACOK, MOJYYEHHBIX KaK C UCIIOJIb30BAHMEM UMMEPCHOHHBIX KUKOCTEH,
TaK 1 0e3 HUX.

Anexcanap Hukonaesnu ['enuenes,
630090, HoBocubupck, mpocnekT ak. JlaBpenTrhena, 11
E-mail: ang1209@mail.ru; Temn.: (383) 329-41-38

10



TUTAHOBBIE PEHTT'EHOIIIABJIOHBI.

A.H. FeHueneBl), AT. 3eJ11/1HCI<I/H712), B.1. KOH,Z[paTBeBl), A.T. Jlemssikos".

D Unemumym soepnoii pusuxu um. I'H. Byokepa CO PAH, Hosocubupck.
) Hncmumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupck.

Peanuzanust TeHEBOM CKaHUPYIOIIEH PEHTI€HOTUTOrpaduy B CHEKTPAILHOM JHANa30He
2,5+7 A npennonaraeT HanMuMe peHTreHOmAONOHA C PEHTTEHOMPO3pAuHON HecyIeit
MeMOpaHOii, Ha MOBEPXHOCTH KOTOPOH chopMUpOBaH M3 MeTalIa ¢ OOJNBUIMM aTOMHBIM BECOM
MaCKHUPYIOIMUNA CIIOM (TOMOJOTHYECKUN PEHTICHOIOTIIOMIAOIINN PUCYHOK) COOTBETCTBYIOMIEH
TOJIIIMHBI, oOecreunBaronieil TpedyeMblii ypoBEeHb KOHTpPAacTHOCTH mabioHa. M3BecTHO, uTO
TUTAaHOBbIE MEeMOpaHbl TONIIMHOM ~ 3 MKM JOCTaTOYHO PEHTTEHONpPO3payHbl (B yKa3aHHOM
CIEKTpPE), NMPOUYHBl M PEHTTEHOCTOMKHU, TUTAH TAKXE XapaKTEPU3yETCsl CUIIBHOM XUMHYECKOU
MHEPTHOCTHIO, YTO 3HAUUTEIBHO YMPOIIAET MPOBEACHHUE CEIEKTUBHBIX XUMUYECKUX 00paboTOK
IpY U3TOTOBJICHUU PEHTTeHOoIIa0I0Ha.

B npencraBnenHoil pabore omnricaHa cpaBHUTENIBHO MPOCTasi TEXHOJIOTHUS MPOU3BOJICTBA
PEHTTEHOIIA0IOHOB, COJIEPXKAIMX THUTAHOBBIE HECyIIMEe MEMOpaHbl TOJIIMHOM ~ 3 MKM C
30JI0THIM TaJIbBAaHUUYECKU OCAXIEHHBIM MACKUPYIOUIMM NOKpbITHEM. Ero Tonmuna o0ycioBieHa
TONIIMHON (opMHUpyeMON IS STOW MENU PE3UCTHUBHOM MACKH, KOTOpas MOXET ObITh CO3/1aHa
KaK MpU TOMOIIH 3JEKTPOHHO-TY4YeBOM TUTOrpaduu (TOMONOrHH ¢ CyOMUKPOHHBIMU pa3MepaMu
3JIEMEHTOB B PE3UCTE TOJIIIUHON 710 2 MKM), TaKk U (oTonurorpadguu (MUKpOHHBIE TOTIOJIOTUH B
pe3ucTe TOMMMHON 10 5 MKM). Takoil moaxoa mo3BoyisieT (OPMHUPOBATH IIA0JOHBI C 30JI0THIM
MAaCKHUPYIOIIKUM TOKPBITUEM TOJIIUHON > 1,8 MKM ¢ KOHTpPacTHOCTBbIO > 85 (paccuMTaHa Ijs
pabouero crniekTpa yctaHoBKH peHTreHosmrorpadguu Ha BOIII-4M npu E=2 I'3B).

JlaHHbIE 1I1a0JIOHBI MO3BOJIIOT (OPMHUPOBATH B PEHTTCHOUYBCTBHUTEIBHBIX MaTepHajax
MOCPEJICTBOM PEHTTeHONMUTOrpaduu MuKpopenbed BboicoTor 10 100 MKM B MOTYT IPUMEHSITHCS
st usrotosnenus JIMI'A-mabnonos, mukporpecc-popm u T.11.

[TpuBenens! QoTtorpaduu mepBbIX 00pa3MOB TAKUX MAOJIOHOB, PACUETHBIC TPAPHUKU U
TaOJUIbI, WTIOCTPUPYIOIINE UX OCHOBHBIE PEHTICHOIUTOrpaduIecKue mapaMeTpsl.

Anekcannp Hukonaesuu I'eHuenes,
630090, HoBocubupck, mpocnekT ak. JlaBpeHTheBa, 11
E-mail: ang1209@mail.ru; Ten.: (383) 329-41-38

SKCHEPUMEHTAJIbHAS CTAHIIUSA « IETOHAIIUSI» HA ITYYKE CH
U3 7-MHU MOJIOCHOM 3MEWKHU BOIIII-4.

B.I1. Ton0q1<01, A.B.KOCOBZ, K.A.T6H3, 9.P.pry3n3, B.M.AYJ'IB‘IGHKOZ, .H.I/I.HleXTMaHZ,
O.B.EBI[OKOBI, I/I..H.}KOFI/IHI, M.P. LHapad)yT;[HHOBl, B.H.Ha3LM0B2, K.B.30n0TapeBz,
H.A.MezeHueBz, M.A.LHGPOMOBz, B.E.[TanueHko’.

! Buemumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupck.

? Unemumym sioepnoii pusuxu um. Byokepa CO PAH, Hosocubupck.
 Unemumym eudpoounamuru um. JTaspenmoesa CO PAH, Hosocubupck.

Crannus «Jleronamus» Ha 8-M kaHaie CU HakommTenbHOro xoibna BOIIII-4, rae wmc-
MOJIB3YETCS U3JTyUYCHUE 7-MH TIOJIOCHOTO BHUTTIIEpa (TISATh OCHOBHBIX MOJIOCOB ¢ mosieMm 1.4 T u
IBa OOKOBBIX, C TIOJIOBHHHBIM TI0JIEM ), HaIleJIeHA Ha H3y4eHUe ObICTPOIPOTEKAIOIINX MPOIECCOB,
MPOXOJAIIMX B JETOHAIIMOHHON BOJIHE, HA ()POHTE yAapHOU BOJIHBI, M TOMYy noaoOHoe. HoBas
CTaHIIMsI UMEEeT 3HAYUTETIHLHO 0oJiee BBICOKHE, MO0 CpaBHEHHIO co cranuued Ha BOIIII-3, 3Haue-
HUSI OCHOBHBIX ITAPAMETPOB HKCIIEPUMEHTA, TAKMX KaK MHTEHCHUBHOCTb M JKECTKOCTh CIEKTpa
CH, o0beM B3pBIBHOM KaMepbl U JOMYCTUMBIN BEC B3pPBIBAEMBIX 00pa3lioB. ITO MO3BOJISIET 3HA-
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YUTEIHHO TMOHU3UThH BIHMSIHAE MEIAOMUX (PaKTOpOB, XapaKTePHBIX LIS B3PHIBUATHIX 00pa3IoB
HEeOOJIBLIOro pa3Mepa U CBS3aHHBIX C BIMSHHUEM OJM3KOM MOBEpXHOCTH, KPUBU3HOHN (PpOHTA, U
Tak ganee. OCHOBHBIM JE€TEKTOPOM Ha HOBOM CTAHILIUU SIBISIETCS OJHOKOOPAMHATHBIN JIE€TEKTOP
DIMEX-3, ncnonp3oBaHue KOTOoporo Ha craHuuu «BspsiB» Hakonumrens BOIIII-3 noxazano
00JIbI1IME BO3MOYKHOCTU METOIOB, CBSI3aHHBIX C PUMEHEHUEM CUHXPOTPOHHOIO M3JIyYEHUS AJIS
U3y4eHus ObICTPONPOTEKAIONINX POLIECCOB.

KOHIEIIIUA MATHUTOOIITHYECKOI'O MOAYJIATOPA
PEHTTEHOBCKOI'O U3JIYYEHUS HA TEPAI'EPIHHOBBIX YACTOTAX.

B.H.3a6nyna, b.A Kusszes, I'.H.Kynunanos, A.9.Cokonos, C.I'.Opunnnankos, B.1.TyrapuHos.

B kauecTBe ycTpoiicTBa, MO3BOJSIOLIETO OCYIIECTBIATh MOIYJSLUIO PEHTTEHOBCKOTO
U3IYYeHHUs, MPEUIaraeTcsi MCIHOIb30BaTh MHOTOCIOWHOE PEHTIC€HOBCKOE 3€pKajio, B KOTOPOM
KaXJIbI BTOPOW CJIOM BBIMOJHEH W3 MAarHUTOYMOpsigoueHHOTo Marepuana (Hampumep FeBO3
i Y3Fe5012). Ilpu HanmokeHMH MarHuTHOIO MOJISI HA TaKoe 3epKajlo MarHUTHBIM MOMEHT
BelIecTBa OyJeT clieIoBaTh 3a HaNpaBJIeHWeM BHeNIHero moust. [Ipu atom, BenencTeue s dexra
3eeMaHa, BO3HMKAET H3MEHEHHE KaK BEJIUYMHBI IOIJIOUICHUS IOJSIPU30BAHHOW IO Kpyry
AJIEKTPOMAarHUTHOW BOJIHBI (MarHUTHBIA KpyroBoi numxpousm — MKJI), Tak u mokaszaTelb
npenomiienuss — d3hdext Dapanes (kpyroBoe ABympenomieHue). BOmu3m pasperieHHbIX
MEepexo/I0B Takash pa3HHUIla MOXKET JocTuraTh BenuuuHbl mnopsaka 0.2-0.5 or ucxomaHo#
BEJIMYMHBI KaK JUIl TOIJIOLIEHMs, Tak W JuIsl mnpeiaomieHus. Ho u3MeHeHWe mokaszaresns
MPETOMJIEHUS O3HAYaET U3MEHEHUE yCI0BUA bparra st oTpakeHHOM BOJIHBIL. B cityuae nmajgenus
MOHOXPOMAaTHYECKOW BOJIHBI 3TO TMpHUBENET K H3MEHEHHI0 KO3((UIMEHTa OTpaKeHHs
(ammuTynHas moaynsuus). Ecnu nagaromas BojHa HEMOHOXPOMATUYHA, TO OTPAXKaThCS CTAHET
BOJIHA, JUIMHA BOJIHBI KOTOpPOW YAOBJIETBOpsET yciaoBUIO bparra (yacToTHas MOAyJsLuUs).
Hcnonb30BaHrne MarHUTHOTO JIMHEWHOTO TUXPOM3Ma MO3BOJISET OCYLIECTBIIATh Takke (Ha30BYyIO
Monysuio. [lepexosl kK TeparepoBbIM 4acTOTaM MOJIYJISILIMA MOKET ObITh OCYLIECTBJIEH INPH
WCTIOJIb30BAaHUU MaTEPUAIOB C aHTH(QEPPOMArHUTHBIM pe3oHaHCOM (ADPM), 4acTOTBI KOTOPOTO
MOTYT AOCTUraTh HECKOJIBKUX Teparepil.

PE3YJIbTATBI ATITAPATYPHOI'O OCHAIIEHUSI HA
CUHXPOTPOHHOM M3JIYUYEHHUU B 3AJTAYAX CTPYKTYPHOU
BUOJIOTUU TKAHE.

Kopueen B.H.l, [Inexrapes B.A.Z, 3aGenun A.B.} , JlanuHa H.d).z, AYyJIBYEHKO B.M.4,
Tonouko E.H.S, Basuna A.A.°
! HUnemumym 6uoghusuxu knemxu PAH, Ilywuno, Poccus.
? Huemumym meopemuueckou u sxcnepumenmanvrou ouogusuxu PAH, ITywuno, Poccus.
’ HUI] «Kypuamosckuii uncmumymy, Mocxkea, Poccus.
! Unemumym sdeproii pusuxu um. I.U.Byoxepa CO PAH, Hosocubupck, Poccus.
’ Hucmumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupck, Poccus.

PaccmarpuBaroTcst Ba acriekTa MCIONIB30BaHUS CUHXpOTpoHHOTO m3nydeHus (CU) u3
HakonuTenbHbIX Konel, Cubupn-2 u BOIIII-3 B MockoBckom U CHOUPCKOM IIEHTpax KOJUICK-
TUBHOTO TOJIH30BaHU JUIsl pEIICHUs 3a[a4 CTPYKTYpPHOM OMOJIOTUU TKaHEeH: BO-TIEPBBIX, pa3pa-
00TKa ¥ OMTUMHU3AIMS UHCTPYMEHTAILHOTO 00€CIIeYeHHSI TIPU CO3/IaHUU PEHTTEHOTPaPUIECKIX
CTaHIMI Ha paboyux KaHamax UCTOYHHKOB CU U, BO-BTOPBIX, pa3BUTHE METOJOB PEHTICHOB-
ckoil nudpakuuu non 6onpmmMu (WAXS) u maneivu (SAXS) yrnmamu aist UCCIIeZIOBaHUS Me-
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XaHU3MOB ()YHKIIMOHHPOBAHHSI OMOJIOTHUECKUX TOJUMEPOB B MOJICKYJIIPHOW M HAaHOMACIITA0-
HOW MIKAaJIE.

Ha pucynke n3o0pakeHa 000OIICHHAs CXeMa CTAHIUNA. PEHTTeHOONTHYECKHE DIIEMEHTBI
MPEJICTaBJICHBI TJIaBHBIMU TJIOCKOCTSIMU U MOKa3aH XOJl JIy4ei depe3 CUCTEMY B MEPUAMOHAIIb-
HOM U CaruTTaJbHOM CEUSHHSIX ISl MPOCKTHPOBAHUS HWCTOYHMKA M3nmydeHus (1) B IIIOCKOCTH
€ro M300paxeHHsI Ha BXOJE CHCTEMBI peructpanuu — aerekropa (2). JudpakunoHHble TOTOKA
0T o0Opa3na 3 npH pa3HbIX yCIOBUAX IKCIEPHUMEHTA PETUCTPUPYIOTCS B IIMPOKOM YIJIOBOM JHa-
Ma30HEe 3a CUET M3MEHEHUS PACCTOSHUN o0paszer-AeTeKTop. [ BBIMOTHEHUS YCIOBHM COMpS-
KEHHBIX TOYEK OCYIIECTBICHO MEPEMEHHOE IJIaBHOE MACIITA0MpPOBAHUE HM300paKEHUS HUCTOY-
HuKa u3nydenus (1). YBenuueHne MHTEHCUBHOCTH M YMEHBIICHHE Pa3MEpoOB MydKa oOecredu-
BAeTCs IBYMs PEHTIC€HOONTHYECKUMHU TpaHC(POKATOPaAMHU: MOHOXPOMATHUECKUM (4) U 3epKab-
HBIM (5).

CraHIMM OCHAIAINCH Pa3HBIMU CUCTEMaMHU PETUCTPALMH: OBICTPOJCHCTBYIOIIUMHU OJI-
HOKOOPJIMHATHBIMU JETEKTOpaMH; 3allOMHHAIOIIMMU SKpaHamu Image Plate ¢ coorBercTByIO-
MM aHAIM3aTOPOM; ABYXKOOPJMHATHBIMHU JETEKTOpaMu ¢ oxjaxaaeMbiMu CCD-marpunamu u
¢iryopecuupyoIuMI SKpaHaMu.

[IpencraBneHbl HEKOTOPBIE PE3yJIBTAThI: MPU PEIICHUH 337a4 OMOJIOTUYECKON MOJBHK-
HOCTH Ha IpPUMEPE HCCIEIOBaHUS MBIIIEYHOIO COKpAIIEHHsS C BPEMEHHBIM pa3pelieHHEM; B
CTPYKTYPHBIX HCCIIECOBAHMIX SMUTEIUATBHBIX TKAHEH B HOpPME W MATOJOTHH; MPU U3YYCHUU
MPUPOJIHBIX U MHXKEHEPHBIX KOHCTPYKLMU IIENKa, a TaKKe BIUSHHUS BBICOKOUYACTOTHOM 3JIEK-
TPOXHUPYPTrUUECKOM CBapKH Ha OMOJIOTHYECKUE TKaHH.

Kopnees Bnanumup Huxonaesuu,
142290 r. [Tymmao MockoBckoit 001. yi. MHcTUTYyTCKAS, 3;
E-mail: korneev@icb.psn.ru, Temn.: (4967) 739422.

MASS DEFECT IN SU-8 POLYMER EXPOSED TO X-RAYS

V. Nazmov', A. Vélker?, T. Fischbock?, J. Rothe®, E. Huttel*.
! Budker Institute of Nuclear Physics SB RAS, Novosibirsk, Russia,
? Institute for Synchrotron Radiation, Karlsruhe Institute of Technology, Karlsruhe, Germany;
I Institute for Nuclear Waste Disposal, Karlsruhe Institute of Technology, Karlsruhe, Germany.

SU-8 photoresist, based on cured diglycidyl ether of bisphenol-A (DGEBA), has been
widely used for basic research and industrial production. Its cross linked structure, exhibiting a
three-dimensional molecular network allows SU-8 application as a thermosetting resin with fa-
vourable material properties, such as low shrinkage, high strength, good chemical resistance, and
good electrical insulation [1,2]. Due to its excellent stability under ionizing radiation [3], in
particular X-rays, SU-8 photoresist has been applied to manufacturing of X-ray masks [4], X-ray
lenses [5], and X-ray Talbot interferometers [6]. Nevertheless, when SU-8 - products exposing to
X-rays, volatile fragments leave the polymer and thus cause slow degradation of the material.
This degradation results in geometrical distortions of patterned microstructures and changes in
their physical properties.

Mass spectrometry is often used for identification of volatile degradation products for
provision of molecular information about epoxy resins. In earlier studies, the main characteris-
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tics and products of photo-degradation of epoxy resin, namely bisphenol-A diglycidyl ether,
were studied in vacuum. It was found that exposure to UV light with a wavelength of 254 nm
leads to an extremely inhomogeneous dose deposition into the depth of a specimen, which results
in different degradation states of the resin molecules.

In contrast to UV photons, X-rays interact with the inner shells of atoms and initiate a
broad spectrum of photo-chemical reactions. In the present study, the degradation conditions of
SU-8 during employment of abovementioned X-ray optics have been reproduced, namely air at-
mosphere, high X-ray power and high X-ray absorbed dose in the polymer.

We have studied main volatile products forming during in-air degradation of SU-8 poly-
mer under influence of synchrotron radiation in the wavelength range of 2.5-0.25 A. The mate-
rial degradation products were identified, such as hydrogen molecules, acrolein, acetone, allyl
alcohol, benzene, and methyl formate, as well as atmospheric products. Some short-lived frag-
ments formed in the gas phase were observed, e.g. dibenzene. But, water molecules give the
main mass loss of the polymer. Additionally, post-exposure appearance of fragments was re-
vealed.
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Vladimir Petrovich Nazmov,
Prospect Lavrentiev, 11, Novosibirsk, Russia, 630090
E-mail: vovochkaprim@mail.ru, tel.: (383) 329-41-05.

PABPABOTKA CUCTEMBI 2D CTABMJIM3AIIUUA ITYYKOB CH HA-
KOIIMTEJIA BOIIII-3.

A.H. AnemaeBl, C.H. MI/IH_IHGBI, C.M. HI/II_HGHIOKI, A.D. POBGHCKI/IXI, A H. CeJ'II/IBaHOBl, I1.A.
CGJII/IBaHOBl, M.I. ®enoros'~.

! Unemumym adepnoii pusuxu um. I' U, Byokepa CO PAH, Hosocubupck.
2H0600u6up01<m7 20CY0apCmeeHHblll YHUBEePCUmMen.

TounocTb, obecrieunBaeMasi SKCIUTyaTHpYIOLIelcs ceiiyac cucteMoi cradmnu3anuu [1]
My4YKOB cHHXpoTpoHHOTO M3nydeHust (CH1) nakormmrens BOIIII-3, noctatouna ijist G0JbITHHCTBA
9KCIIEPUMEHTAIbHBIX cTaHUUI. OHaKo AanbHEHIIasl HKCIUTyaTalusl CUCTEMBbl B HEU3MEHHOM
BUJIE OKA3bIBAETCS 3aTPyIHUTEIBHOMN U3-3a psiia IpoOIeM.

Bo-nepBbix, cuctema crabunuzanuu pazpaboran Oosee 15 et Hazaa, ee ANEKTPOHHBIC
OJIOKM CHJIBHO YCTapelu U B PsJie CIyyaeB HE UMEIOT TOPSUYEro pe3epna.
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Bo-BTOpBIX, cucTeMa obecnieunBaeT cradmim3anuio nmyukoB CU mo yriy u koopauHaTe
TOJIbKO B BEPTHKAJIbHOW MIIOCKOCTH. [IpakTHKa e mokasana, 4To B HEKOTOPBIX IKCIEPUMEHTAX
HeoOXouMa MOJIHAas IByMEpHas cTaOUIu3alus myyKa.

Jlis perieHust JaHHBIX 337a4 B CUCTEMY YCTAHOBJICHO YCTPOWCTBO PerucTpaluu u3o0pa-
KEHUI Ha ocHOBe nudpoBoi Tenekamepsl ¢ Ethernet-matepdetiicom [2]. Kamepa compsbkeHa ¢
JIOTIOJTHUTEIBHBIM (KOHTPOJIBHBIM) ONTHYECKUM OKHOM BaKyyMHOI'0 00beMa CUCTEMBI U Iepe/ia-
eT B OBM nBymepHble M300pakeHUsl IMy4YKOB BUITJIEpa U MOBOPOTHOI'O MAarHuTa (He Hapylas
IpHU 3TOM (PYHKIIMOHUPOBAHKE AEHCTBYIOLIEH CUCTEMBI).

Kak u B geiicTBytomeit cucreme, cTabminM3anus B BEPTUKATHHOM TIJIOCKOCTH JOJIKHA
o0ecreunBaTbcs U3MEpEeHHEM (M MOAJIEPKaHUEM 3a CUET KOPPEKTOPOB HAKOMUTENS CTa0MIIbHO-
IO IMOJIOKEHUS) HEHTPOB TSHKECTH BEPTHKAIBHBIX PAaCHpEeI€HU HHTEHCUBHOCTH B 000MX pe-
TUCTPUPYEMBIX IyyKax [1].

Jlig ctabunu3anuy MOJ0KEHUS My4yKa BUITJIEpa B TOPU30HTAIBHON IIOCKOCTH MPEIO-
JaraeTcs UCIOJIb30BaTh MOJIOKEHUS KpaeB Iy4KOB (BUITJIEpa M MOBOPOTHOI'O MAarHUTa), 3aJlaH-
HBIX (hopMupoBaTeneM, pacroio>KeHHBIM Ha BXoze kKaHainoB CU.

IIpoBeneHHbIE HA MyYKaX U3MEPEHUs U BBIOJHEHHbIE PACUEThI MTOKAa3aJId, YTO B BEPTH-
KaJbHOH TUIOCKOCTH HOBAsi CHCTEMa CIIOCOOHA 00ECTIEYNTh HEOOXOUMYIO TOYHOCTH (rms Iryma
MeHee | MKM Ul OTMHOYHOTO U3MEPEHMS IIPU HEBO3MYILIEHHOM ITyUKe).

[Iym onpeneneHus MONOKEHHUsI KpaeB My4KOB (KakK [IEHTPOB TSHKECTU MPOU3BOIHOM) CO-
JePKUT HECKOJIBKO KOMIIOHEHT U MOXET BapbUpoBaTh OT 1 10 npumepHo 300 MKM.

Taxke ObUTa MPOAEMOHCTPHPOBAHA BO3MOXKHOCTH PETHCTPALMU M300paKEHUH IMTyYKOB
npu MajibiX (~ 1 Mc) BpeMeHax 3KCMO3UIMH, YTO M03BOJIIET B CTPOOOCKOMMYECKOM PEXUME OT-
CJIE’)KMBATh BO3MYILIEHUS ITyYyKa HA TApMOHUKaX CHJIOBOM CETH.

Kpome Toro, pazpaborana nojkirouaemasi kK 1udpoBoit kamepe 12-kaHajabHas cUCTeMa
cOopa JaHHBIX. JTa cucTeMa 00eCeUYUT U3MEPEHUE TEMIIEPATYPhl KaK 3JIEMEHTOB CUCTEMBI CTa-
OuIM3aKy, Tak U HanOoJiee KPUTHUHBIX SKCIIEPUMEHTAIbHBIX CTAHIIUH.

Jluteparypa.
1. Aleshaev S.A. at al. // Nuclear instruments and methods in physics research, 2001, V. 470,
p-p-94-100.

2. M.G. Fedotov at al. // Proceedings of RuPAC 2006 International Conference,
http://accelconf.web.cern.ch/accelconf/r06/PAPERS/MODPO03.PDF

dengoroB Muxann I'eHHapeBUY,
630090, HoBocubupck, mpocnekT ak. JlaBpeHTheBa, 11;
E-mail: mihailru@mail.ru, Temn.: (383) 329-45-43.

PA3PABOTKA BI)ICTPOI[EfICTBYIQH.[EFO TBEPAOTEJBHOI'O
JAETEKTOPA IJI51 BBICOKOTOYHOU PEHTTEHOT'PA®UU BbIC-
TPOITPOTEKAIOIIUX ITPOIECCOB.

JL.N.1lexTt™man, B.M.Aynbuenko, B.B.)Kynanos, O.P.Ilpyyan, b.I1.Tonouko, K.A.TeH.

MeTtoauku HcClieoBaHUs OBICTPONPOTEKAIONINX MPOIECCOB in situ Ha MyYKE CHHXPO-
tpoHHoro uznyuenus (CU) passusatorcs B Mactutyte sinepHoit pusuku CO PAH 6osnee 10 net.
Onnoit u3 Hanbosee BOCTPEOOBAHHBIX METOAMK SIBJISICTCS TOJIyYeHHE MPOCKIIMOHHOTO U300pa-
JKEHHS HBOJIIOIMK B3phIBarolierocs odpasna Bo Bpemenu. CymectBytomuii nerektop DIMEX,
KOTOpBIA B HACTOAILIEE BPEMs MPUMEHSETCS JUIsl TaKMX AKCIEPUMEHTOB, OCHOBAaH Ha Ia30BOM
TEXHOJOTHH U 00NafaeT pPSIOM CYIIECTBEHHBIX OrpaHWYEeHHUU. B 4yacTHOCTH, AMHAMHYECKUN
JIMATa30H perucTpupyemMoro curHajiga He npesbimaeT 100 U TOUHOCTH U3MEPEHUS CUTHAIA HE
MOXeT ObITh Jyulie 1%; BpeMEeHHOe pa3pelieHre He MoKeT ObITh caenaHo jyume 100 He, a
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MIPOCTPAHCTBEHHOE pa3peuieHue jgyunie 200 MKM (IIMpUHA Ha MOJIyBBICOTE anmnapaTHOW (QyHK-
1un). Jas cyIecTBeHHOro yJIydllleHHs: XapaKTepUCTUK U JajdbHEUIIEro pa3BUTHS METOoAa Mpsi-
Moil peHTreHorpaduu B3peiBa Ha nmyuke CU paspabaTbiBaeTcs 1€TEKTOpP, OCHOBAHHBINM HAa KpeM-
HUEBOWH MHUKPOIOJIOCKOBON TEXHOJOIMU. Takoi AEeTEeKTOp MO3BOJIUT YBEIMYUTh TUHAMUYECKUNA
nuana3oH 10 BenuuuHbl 6osee 1000, ynydmuTs TOUHOCTh U3MepeHust curiaios a0 0.1%, yiyd-
LIMTh BPEMEHHOE pa3pellieHue 10 BeauyuH MeHee 10 HC, a mpoCTpaHCTBEHHOE pa3pelleHue 10
~50 MKM (IIMpuHaA Ha TMOJYBBICOTE ammapaTHoW (yHkuuu). B nokmage OynyT mpeacraBieHbI
NIEpBbI€ PEe3yJIbTaThl MCMBITAHUI MPOTOTUIIOB KPEMHHUEBBIX MHKPOIOJIOCKOBBIX CEHCOPOB [UIs
HOBOTI'O JIETEKTOPA.

CBEPXBBICTPASI OJHOMMNYJLCHAS TIME-DOMAIN CIIEKTPO-
CKOIUS KAK METO/J JMATHOCTUKHU MOJIYJISIHUOHHON HEYC-
TOMUYMBOCTH B JIAZEPE HA CBOBOJHBIX DJIEKTPOHAX.

Ky6apes B.B.

Merona cBepXOBICTpOH OJHOMMIYJILCHOM time-domain CIIEKTPOCKONUU MPUMEHEH K JIH-
arHOCTHKE MOIYJISIIMOHHOW HEyCTOHYHMBOCTH HOBOCHOMPCKOTO TepareplioBoro ja3epa Ha CBO-
001HBIX 3NeKTpoHax. [IpoaeMOHCTpUPOBAaHbI YHUKAIbHBIE BO3MOKHOCTH METOJa B CHEKTpallb-
HO-BPEMEHHOM aHaJIN3€ HEMOBTOPSAIOIINXCS MPOIECCOB.

MOJA HE11 B BOJIHOBOJJHOM TT'LT JIC3.

Murnuckuii C.B.

HoBelil na3ep Ha cBoOOHBIX 3nekTpoHax (JICD) TeparepuoBoro auamnazoHa pa3padarsl-
BaeTcs B Hacrosee BpeMs B Kopelickom uncturyte atoMHoil sneprun (KAERI) B pamkax npo-
exta MHcTuTyT MupoBoro kiacca (WCI). OTo BechbMa KOMIAakTHas MallliHa, IPUYEM HUCTOYHM-
KOM Iy4ka siBiisieTcs MUKpOTpoH. CoOctBenHo JICD mpencrtaBisier coOOM IMWIMHAPUYECKUN
BOJIHOBOJIHBIM pPE30HATOp, NOMELIEHHBIA B CIMPAJbHBIN OHIyJATOp. Takas cxema IO3BOJIIET
MOJTYYUTh 3HAYUTEIBHBIN KOX((OUIMEHT YCUICHUS TIPU YMEPEHHOM TOKE ITydYKa, HO 3aTyXaHHe
BOJIHBI B BOJIHOBOJIE IIPH 3TOM CJIMILKOM BEJIUKO. J{7151 yMEHbBIIEHUS 3aTyXaHUs NPEAJIOKEHO T10-
KpBITh BHYTPEHHIOIO MIOBEPXHOCTH BOJIHOBO/Ia TUAIEKTPUUECKON IJIEHKOM, TaK YTO BMECTO BOJI-
el TE11 Oyzaer ucnonb3oBathest TuOpuanas BoaHa HE11. B pabGore npoBeneH YuClIeHHBIH aHa-
JM3 CBOMCTB TAaKOI'O BOJHOBOJA, PACCMOTPEHBI PA3IMYHbIE BELIECTBA JJISl MOKPBITUS CTEHOK U
C/IeTIaHbl BBIBOJIBI O L[EJI€CO00Pa3HOCTH MOA0OHOTO0 MOAX0/A.

THE MEASUREMENT AND MONITORING OF SPECTRUM AND
WAVELENGTH OF COHERENT RADIATION AT NOVOSIBIRSK FREE
ELECTRON LASER.

S.S.Serednyakov, V.V.Kubarev.

The architecture and capabilities of free electron laser radiation spectrum measurement
system described in details in this paper. For execution of the measurements the monochromator
and step-motor with radiation power sensor are used. As the result of the measurements, the
curve of spectrum of radiation is transmitted to control computer. As this subsystem is fully inte-
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grated to common FEL control system, the results of measurements — spectrum graph, average
wavelength, calculated radiation power, are able to transmit to any another computer on FEL
control local area network and also on user stations computers.

CUCTEMA JIOKAJIU3AIIMU ITOTEPH ITYUKA B BAKYYMHOM KA-
MEPE MUKPOTPOHA JICDO HA BA3E PAIMAIIUOHHOI'O JATUYHUKA.

T. B. CanukoBa, H. A. Bunokypos, O. U. Jleiiuynu, A. B. Penikos, O. A. llleBuenko, M.
A. llernos.

Ha ycranoske Jlazep nHa CBo6oanbix OnextpoHax (JICD) ans MOHUTOpHHIra paauanuu
HCITIOJIB3YIOTCA ABa KylaCCa Ira30HAIIOJIHCHHBIX OATYHUKOB. BI)ICOKOLIYBCTBI/ITGJ'IBHI)IG AaTYHUKHU YC-
TaHOBJIEHbI B KOHTPOJIBHBIX TOUKaX JUIsl 0OecreYeHus paJuallioHHON 0e30acHOCTH NepcoHaa.
A B YCKOPHUTCIBbHOM 3aJIC YCTAHOBJICHBI JATUUKH, PECTHCTPUPYIOIIHNEC BBICOKHE 03BbI. OTH XKe
JATYUKHU UCTIOJIB3YIOTCS M JUIsl MOHUTOPHUHIA YPOBHS paJMallii B YCKOPUTEIBHOM 3alie, U JUIs
KOHTPOJIA 3a MMOTCPSAMU ITyUKa B BaKYYMHOﬁ KamMepe. OcHOBHBIE npeuMyneCcTBa paanalilioOHHOT'O
JlaTYMKa - MUHUMAJIbHOE BPEMsl PEAaKLIMU U BBICOKAsl YyBCTBUTEIBHOCTh K MUHUMAJIBHBIM TOTE-
psAM Toka nmyuka. Ecnu vcnonb3oBaTh 1aTYMK U1 CKAHUPOBAHUS BEIOPAHHBIX YYACTKOB BaKyyM-
HOW KaMepbl, TOTJa MOXKHO OBICTPO OTCJIEXKHMBATh MOTEPH U KOPPEKTHPOBATH OPOMUTY ITydKa.
Pa3paboranbl cucreMa KOTOpasi MO3BOJISIET BBINOJIHATH 3TH onepanvu. B cBUHIIOBBIN 010K, OC-
70Ol ypOBEHb paJivalliy B ThICAYY pa3, MOMEIIECH AaTYMK U BUJeokamepa. B crene Oioka
IIPOpE3aH U3MEPUTENbHBIA KaHall, 4Yepe3 KOTOPBIA M3IIy4eHHE MPSIMO MPOXOAUT HA JATUHUK, a
n300pakeHne yepe3 3epKayio 1moj yrioM 45 rpaaycoB Ha BuJeokaMmepy. Ha Gioke ycTaHOBJIEH
(doHapuk — LeneyKa3aTeb, KOTOPBIN MO3BOJISET HABECTH KaHAJI U3MEPEHUS HAa BBIOPAHHBIN yua-
CTOK BaKyyMHOH KaMmepbl. BiIok ycTaHOBIIEH Ha Iutatgopme, KOTopasi MO3BOJSET MEHATh yroil
0030pa 1o BepTuKaiau U ropu3oHtanu Ha 20 rpagycoB. Her xecTkux TpeOoBaHUI Ha TUHAMUYE-
CKUH JMana3oH paJualliOHHOrO AaTYMKa M TOYHOCTh U3MepeHus A03bl. Llens - perucTpupoBath
BPCMCHHYIO 3aBHUCHMOCTb M3MCHCHHA YPOBHA pagualiluid B JIOKaTbHOM TOYKH, U TIPOBOAUTCA
KOPPEKIHs OpOMTHI M OTCIEKUBACTCS YPOBEHb pajuallid B BHIOPAHHOM Y4YacTKE BaKyyMHOMU
KaMephl.

HNCHHOJBb30BAHUME )KXECTKOI'O PEHI'EHOBCKOI'O U3JIYUEHUA B
AN PPAKIIMOHHBIX HCCJIEJOBAHUAX.

Amnuapos A.U. L2

1
Hucmumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupck
2 . .
Hoeocubupckuii 2ocyoapcmeennviii yHugepcumem

[Ipy yMeHBLIEHUH AJUHBI BOJIHBI UCIIOJIB3YEMOTO PEHTTEHOBCKOTO U3IIyUYEHMsI, IPOUCXO-
JIUT YMEHBIICHUE YTIIOB TU(PPAKINH, U BCe TUPPAKINOHHBIE MAKCHMYMBI CMEIIAIOTCS B 00JIaCTh
MasibIx yrioB. Kak u3BecTHO, qudparupoBaHHOE OT 00paslia M3JIyudeHHE paclpoCTpaHseTcs B
BUC IU(PPAKIIMOHHBIX KOHYCOB. [Ipu 3TOM, TpajuIIMOHHBIE AU(PPAKTOMETPHI PETHCTPUPYIOT
TOJIbKO MaJIyI0 YacTh JU(PArupOBAHHOTO M3JIyUYEHUs B TEIIECHOM YIJie ONPEAEAIONIEM yTI0BOe
paspemenne audpaxromerpa. s momydeHus mosHoro Habopa AUQPaAKIMOHHBIX TaHHBIX Tpe-
OyeTcsl CKaHUpOBaHME MO HEOOXOAMMOMY JTMaNa3oHy yrioB audpaxuuu. IlmockuM ABYXKOOp-
JTMHATHBIM JICTEKTOPOM PETUCTPUPYETCS BCE M3NyUeHHE paccessHHoe o0pasmom. Vcrons3oBaHue
JIBYXKOOPJIMHATHOT'O JETEKTOpa JAaeT BO3MOXKHOCTb MOJIy4aTh HH(POPMAILUIO HE TOJIBKO O IMOJIO-
KCHUW W WHTCHCHUBHOCTH AU(PPAKIIMOHHBIX KOJIEI, HO U O PacIpeAe]ICHUH WHTCHCUBHOCTH TIO
kouiblty. [Ipu HenmoaABMXXKHOM 00paslie, MO BUAY JU(PPAKLIUOHHBIX KOJIEL] MOXHO CYIUTh O pa3Me-
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pe KpUCTAJUIMTOB U TekcType. Ilpu Bpamenun obpasua peduieKchl OT MEIKHX KPUCTAJIUTOB
CIIMBAIOTCS B KOJIbLIA, & €CJIM B 00pa3iie MPUCYTCTBYIOT KPUCTAJUIUTHI C pa3MepaMu COM3MEpPHU-
MBbIE C pa3MEpPOM IIydKa KUCIIOJIb3YEMOT0 M3JIy4eHUs WM OOJBIIMMHU, TO MOCIEA0BATENBHO MPO-
XOJIsl uepe3 OTpaKarollee MoNoKeHUsT TUPPAKIIMOHHBIE TIIOCKOCTH JaAyT Ha0Op BHICOKOMHTEH-
CHBHBIX TU(PPAKIHOHHBIX PeQIIEKCOB 00pa3yIONINX CUMMETPHYHYIO KapTHUHY, TO €CTh OyAET 3a-
peructpupoBaHa audpakTorpaMma BpalleHUsi MOHOKPHCTAIA.

[ToBpIIeHHas] POHHUKAIOIIAS CIIOCOOHOCTH JKECTKOTO PEHTICHOBCKOTO H3IYYEHHUS I10-
3BOJISIET IPOBOAUTDH UCCIIEIOBAHUS B XO/I€ PA3TUYHBIX (PU3UKO-XUMUYECKUX MPOIIECCOB MPH BbI-
COKHX M HM3KHX TEMIIepaTypax /Wi BBICOKHX AaBlieHHsIX. OCOOEHHO 3TO KacaeTcsi HCCIIe0Ba-
HUH NP BBICOKHX JIABJICHUIX, B X0 KOTOPBIX W3IyUYEHUIO HEOOXOAUMO MPOWUTH CIIOH alMa3oB
B anmapaTax BbICOKOI'O JIaBJICHHS U Y KOTOPHIX Maias YIJoBas arnepTypa JUlsl BbIXoAa Audparu-
POBAHHOTO M3Iy4YeHUs. Vcronbp30BaHHEe KOPOTKOBOIHOBOIO M3IYYSHHS UCCIIE0BATh CTPYKTYPY
oOpasma B o0bemMe 00pasiia, a He TOJILKO MOBEPXHOCTHBIE CJIOW, KaK MPOUCXOIUT B Clydae ¢
JUTMHOBOJTHOBBIM H3ITy4€HHEM, CHIDKaloTca TpeboBaHus kK hopme u Mopdonorun obpasua. Ilo-
SIBJIIETCS BO3MOYKHOCTh INPOBOJUTH HEPA3PYIIAIOIINE HCCIEIOBAHUS CTPYKTYpPbl YHMKAJIbHBIX
00BEKTOB (T€OJIOTHUECKUX, apXEOIOTUYECKUX ), a TaKkKe HCCIEN0BaTh CTPYKTYpy U nedopma-
LUIO JIeTajiel MalluH B IIpoliecce padoThl, HAIPUMED JIOTIATKH TypOUH.

Kak u3BecTHO, Mpu MOBBIIIEHUU SHEPTUU PEHTTEHOBCKUX COOTHOIIIEHHE MHTEHCHUBHOCTH
Mexay nud¢y3asiM U bBperroBckuM paccesHueMm ypenuuuBaetcsa. [uddys3Hoe paccessHue oT
MOHOKPHCTAJIJIOB 3aBUCHUT OT TEIUIOBBIX KOJIEOaHHI aTOMOB, CTPYKTYPBI paclipe/ieJieHHs] BaKaH-
CHI, @ TaK)Ke OT YIOPSAOYEHHOCTH CTPYKTYPBI HA MHKPOYPOBHE M MOP(OJIOTHH KPUCTAJUIUTOB B
oOpa3ziie(cnoncToie U yroipyarbie KpuctamuTsl). Juddy3Hoe paccessHre xKeCcTKOTO PeHTTEHOB-
CKOTO JHMAara3oHa MO3BOJISIET MOIYyYaTh CTPYKTYPHYIO WH(POPMAIMIO OT HEYMOPSI0UYEHHBIX CHC-
TEM B IIMPOKOM JHAara3oHe BOJHOBBIX BEKTOpoB. Dyphe mpeoOpa3oBaHue MPOBEAECHHOE U3 TO-
JTYYECHHBIX CTPYKTYPHBIX TAHHBIX OTIMYAETCS OTCYTCTBUEM JIOKHBIX MAKCUMYMOB M CMEIIEHUEM
MUKOB Ha (PYHKIIMH PAAUAIBLHOTO PACIPEEICHNs aTOMOB.

Bo Bpems OynyT npuBeneHbl IPUMEPHI UCIOIB30BAHUS KECTKOTO PEHTI€HOBCKOTO H3ITY-
yenus nosyyeHuble B CLICTHU u B Benymux MUPOBBIX IIEHTPaX.

AnuapoB Anekceit Uropesuy,
630128, HoBocubupck, yin.Kyrarenanse, 18;
E-mail: ancharov@mail.ru, Ten.: (383) 329-41-45.

CIIOCOBBI AJIATITAIIMA BEICOKOW KOHIIEHTPALIMH
KHCJOPOIHBIX BAKAHCHI B BBICOKOTEMITEPATYPHOI ®A3E
HECTEXWOMETPUYECKUX ®EPPUTOB CTPOHIINUS.

¥Y.B. AnuapoBa
Hncmumym xumuu meepooco mena u mexanoxumuu CO PAH, Hosocubupck

C nomouibl0 METOJOB pacCestHUsl PEHTI€HOBCKOIO CHHXPOTPOHHOTO M3JIy4YEHMs JUIsl He-
CTEXHOMETPUYECKUX ACPHUIMTHBIX MO Kucaopoxy okcunoB ABO;. s Ha ocHOBE (heppUTOB CTPOH-
1S TIPU HArPEBaHWHU Ha BO3JyXe OOHApYKEHO, YTO HAHOCTPYKTypupoBaHHbIN SrCogsFe) 20764
[1] ocTaeTcs HaHOTETEPOreHHBIM IIPU HarpeBaHUMU Ha Bo3ayxe A0 Temmeparypsl 1000°C, ogHako
npu temneparype ~700°C, mpereprieBaeT JOMEHHYIO IEPECTPOHKY B CBSI3U ¢ (pa30BbIM Iepexo-
oM "TIOPSAT0K-0eCTIOPSIOK" OCHOBHOW KOMIIOHEHTHI HU3KOTEMITEpaTypHON HaHOJOMEHHOU CHC-
TeMbI ((pa3bl OpayHMIIIIIEPUTA), YTO COMPOBOKIACTCS NCYC3HOBEHHEM CBEPXCTPYKTYPHBIX ped-
JekcoB. Bo3pacrtanue KOHIEHTpaluu NMpuMecHO HaHo-(a3bl BO mpu BOCCTAaHOBJICHHH 3TOTO
COCTaBa CBUJETEILCTBYET O TOM, YTO OH BO BCEM JMAIA30HE TEMIIEPATyp COACPKHUT AePEKTHI 110
TUITY HEYNOPSIOYCHHBIX CTPYKTYP CpacTaHUs MEPOBCKUTONOA00HBIX TakeToB AB0s unu ABO; s
¢ 6nokamu AO. Takue CTpYKTypbl ObUTH HAOMIOEHBI HKCIIEPUMEHTAIBHO sl peppuTa CTPOH-
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musi SrFeOs.; meronamu HRTEM B pabore [2]. MoaenupoBaHue TakuxX pasynopsiIOY€HHBIX
CTPYKTYp MOKa3allo, 4TO MPH MaJioil BEpOATHOCTH (110 5%) MOSBIEHUS aTOMa CTPOHIIHS B CIOSIX
AO, HanMuue TaKuX CIOEB B CTPYKTypeE C1ab0 BIUSET HA TU(PAKTOTPAMMBI IMOJTYUYEHHBIX CTPYK-
Typ. Takue HeymopsI0UeHHbIE CTPYKTYpPbI CpacTaHUs ONM3KH MO TUITY CTPYKTYPHI C YIOPSIO-
yeHHbIMU (azamu Pannnecnena-Ilomnmepa, SBASIOMMMUCS WCTUHHO HECTEXMOMETPUYECKUMHU
dazamu [3] ¥ UMEIOIIUMHU BBICOKYIO KHCIOPOAHYIO MOABMXXHOCTH. [l0o Bcell BHAMMOCTH, 3TH
CTPYKTYpPHBIE OCOOEHHOCTH HY>KHO pacCMaTpUBaTh KaK OJIHY W3 MPUYMUH BBICOKOW KHUCIOPOIHON
npoBoauMocTH [4] coctaBa SrCoggFe 20264 IO cpaBHEHUIO C OPYrUMH (EeppUTaMU CTPOHIIUA.
CrtpykTypa GeppuTOB CTPOHIIHS, HMEIOIMUX Je(PeKThl cpacTanus Ooyiee THOKA C TOYKU 3PEHUS
pa3MmernieHust 010koB 4O B MaTpuile MAaKETOB MEPOBCKHUTA U MOJBMKHOCTh aHHOHOB B TaKHX
CTPYKTYpax BBIIIIE 110 CPABHEHUIO C BaKaHCHOHHO-YTIOPSI0YCHHBIMU (azamu [5, 6]. BaxxHo oT-
METHUTh, YTO Takue ¢a3bl yCTOWYMBBI /10 OoJiee BBICOKHX TeMIIepaTyp, YeM BaKaHCHOHHO-
YHOPSAOYCHHBIE TIEPOBCKUTONOI00HKBIE a3kl Tiia 4B03.s, TO €CTh MPOJIOIDKAIOT MPUCYTCTBO-
BaTh B CHCTEME IIPH TeMIlepaTypax padouero quama3oHa KaTaJuTHYECKUX PeaKTOPOB.

Paboma sevinonnena npu ucnonvzosanuu obopyoosanus LIKII CLICTU (¢punancosyro noo-
oepotcKy komopozo ocywecmensiem Munoopnayku Poccuu). Paboma 6vinonnsemcs 6 pamkax
npoexmos PH® u DI]I1 UP.

Jlureparypa
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2. C. Solis et al. // Solid State Ionics. - 2008. - 179. - P.1996.
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AnuapoBa YibsiHa BanepreBHa,
630128, HoBocubupck, yin. Kyrarenamze, 18;
E-mail: ancharova@gmail.com, Ten.: (383) 329-41-45.

CTPYKTYPHBIE HCCJIEJOBAHUA HAHO-CUCTEM ITOCTPOEHHU-
EM ®YHKIIUHA PATUAJIBHOTI'O PACIIPEJEJIEHHAS ATOMOB U3
JTADGPAKIIAOHHBIX TPO®UIEHN, IOJYUYEHHBIX METOJOM ITPO-
CBEUMBAIOIIEN TU®PAKTOMETPHUMN.

Y.B. Anuapoga', B.IL HaxapyKOBaz.
! Hucmumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupck.
? Unemumym kamanuza um. I K. Bopeckosa CO PAH, Hosocubupck.

B Hacrosiiiee Bpemst cozaHue BBICOKOI(PPEKTUBHBIX (HYHKIIMOHATBHBIX MAaTepUAIOB Tpe-
OyeT nepexojia B HAHO-Pa3MEPHYIO 00J1aCTh UX CTPYKTYPHBIX 3JIEMEHTOB [1].

[Ipsimble nudpakiroOHHBIE CTPYKTYPHBIE METOIBI MCCIIEOBAHNS HAHOMATEPHATIOB 3aTPy/I-
HEHBI [2, 3], TOCKOJIbKY B CIIy4asiX, KOTJla Mbl HMEEM JIEJIO C BHICOKOIUCIIEPCHBIMU U HU3KOYTIO-
PSAIOYCHHBIMU CHCTEMaMU, BO-TIEPBBIX, TUMPAKIIMOHHBIE MUKU YIIUPSIOTCS U MEPEKPhIBAIOTCS
BILIOTH JIO CIVSIHHSI ¢ JOHOM, a BO-BTOPBIX, YaCTO 3HAYUTEIIBHBIN BKJIa] BHOCAT d(heKTsl mud-
¢by3HOTO paccesHUS BCIeACTBUE UHTEP(EPEHIIUN pacCcesHUs OT KOMIIOHEHT HAHOCHUCTEMBI U BbI-
COKOI JTe(DeKTHOCTH HAHOMATEPHAJIOB, MCKAXAIOMICH JIOKATBHYIO CTPYKTYpPy KPHUCTAJLIUTOB.
Crnyyail KpUCTANTMYECKUX BEIIECTB C OOJNBIION CTENEHBI0 Pa3yMOpsIOUYEHUsI B CTPYKTYype 3a-
HUMAaET MPOMEKYTOUHOE TMOJIOKEHUE MEXIY YCTOSBIIUMHUCS METOJAMH WCCICAOBAHUS IOJTHO-
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CThIO0 OKPUCTAJJIN30BAHHBIX M MOJHOCTBIO Pa3yMoOpPAJ0UYEHHBIX CUCTEM U TpedyeT 0COObIX MOJ-
XOZIOB JJIsl aHAJIM3a CTPYKTYPBHI.

Ecny OTKIOHEHUS aTOMHBIX MO3MLMH OT MACANBHBIX MOJIOXKEHUH PEAKU U PACIONIOKEHBI
JIaJIeKo JAPYT OTHOCUTENIBHO JIpyra, UX MOXKHO ONHUcaTh Kak JAedekTsl pemeTkd. OnHaKo, eciu
IJIOTHOCTD /1€(DEKTOB BEJIMKA U OHU NEPEKPHIBAIOTCS MEXIAY COOOH, Liernecoo0pa3Ho paccMeTpH-
BaTh CUCTEMY KakK JIOKaJIbHO HEKPUCTAJUIMYECKYIO, 1aXKe €CIIM B CPEAHEM MOKET HaboJaThCs
nanpHuM nopsiaok. [loatomy 3apyOexHbIe HccienoBaTeau [3] akTUBHO MPUMEHSIIOT ISl TaKUX
1eneil Meromonoruto aHanuza GyHkuui paguansHoro pacnpenenenus (OPPA, PPOII [2] unu
PDF [3]) He TonbKO sl HU3KOYIIOPSIOYEHHBIX WM aMOP(HBIX, HO U KPUCTAIIMYECKUX MaTe-
puanoB. Metoa HaOpan 0co0yro MOMyJISIPHOCTh 3a pyOekoM MOcie MOSIBICHHs CleUaTn3upo-
BaHHBIX beamline’oB M 3HAYMUTENLHOTO TPOTpecca B KOMIBIOTEPHOH 00paboTKe (yIydIieHHs
[IpOrpamMM KOMIBIOTEPHOI'O aHalu3a). DTO MO3BOJMIO M30aBUTHCS OT CTEPEOTHUIIOB, YTO METOA
CIIMIIKOM CJIOKEH B MCTOJHEHUH U 4T0 Dyphe-mpeodpa3oBanne MUPPaKIUOHHBIX TaHHBIX HE
HeceT HUKakoi HoBOH mH(popmanmu. HanpoTus, 3a cuer BKIOUYEHUsS B aHAIN3 AU(Py3HOH uH-
TeHCUBHOCTH, MeTog OPPA naetr mHpOpMAIUIO O JIOKATBLHOW CTPYKTYypEe U pa3eisieT ee OT ycC-
PEIHEHHOH, B OTJIMYUE OT OOBIYHBIX METOJIOB.

Jannas paboTta HampaBjieHa Ha pa3BUTHE METOJA MOJyYeHUs (PYHKIUN paauaibHOTO pac-
IpeJesieHus] TP CheMKe 0Opa3IOB Ha MPOCBET B JKECTKOM PEHTT€HOBCKOM H3IIyYEHUH, YEro
emle He ObLIO peann3oBaHo Ha 0asze poccuiickux neHtoB CHU. [IpeumyniecTBamMu MeTo1a ChEMKU
Ha IPOCBET JBYXKOOPAUHATHBIM JIETEKTOPOM IO CPABHEHHUIO C TPATULIMOHHBIM CIIOCOOOM MOJTY-
yenus: qudpakrorpamm it DPPA B reomerpun no Bperry-bpentano sBisieTcst BO3SMOXXHOCTD
IIPOM3BOJIUTH HEpa3pyllalollee U3ydyeHne CTPYKTyphbl B 00beMe MaTepuaia, Majible TpeOOBaHUs
K 00BEMy HCCIIEAyeMOoro obpasua (10 1MM’), XOpourast CTaTHCTHKA AH(GPAKTOrPaMM H OTHOCH-
TEJIbHO MaJjlble BpEMEHa ChEeMKHU. Bce 3TH KauecTBa B MEPCIEKTUBE IO3BOJIAT HCCIENI0BAThH
CTPYKTYPY TaKHX CIOXKHBIX OOBEKTOB, KaK KOJJIOWIHBIE PACTBOPHI MM CTAOMIN3UPOBAaHHBIE B
MOJIMMEPHON MaTpHIle HAHOYACTHUIIbI, YETO HE TO3BOJISIIa KOHCTPYKIUS TPAJAULIMOHHBIX TU(paK-
TOMETPOB.

Paboma evinonnena npu ucnonvzosanuu obopyoosanus LIKII CL{CTH (¢unancosyro noo-
0eparcKy komopoeo ocywecmensiem Munobpnayku Poccuu). Paboma evinonnsemcs 6 pamkax
npoexmos PH® u DL[I] HP.
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HccnenoBanusi BIUSHUS OOJYYCHHUS WHTCHCHBHBIMU ITYyYKaMHU PESITHBHCTCKUX JJIEKTPO-
HOB Ha KMHETHKY BBICOKOTEMIEPATYPHOTO CHHTE3a MOKa3aiu [1-4], 4To mpu oOIydeHHH SJIeK-
TPOHAMH HAOJIFOIAETCS CYIIECTBEHHOE YCKOPEHUE CHHTE3a MIPH OTHOCHTEIHLHO HU3KUX TeMITepa-
Typax uist psiaa pa3nuyHbix okcugHbix cucteM (NaFeO,, BaTiOs;, NiFe,0., LiFesOg, MnFe,O4,
ZnFe,04 m MHOTHX OpyTHX). OKa3aJI0Ch, YTO JICKTPOHHBINA MTyYOK SBIISETCS MOITHBIM (DAKTOPOM
YCKOpEeHHUs TBepIO(a3HbIX PEaKiluii, M0 KpaiHeH Mepe B TeX CIIydasx, KOrjia CKOPOCTh PEaKIHH
onpexaensercs qudy3ueit peareHToB.

JlanHasi paboTa MOCBsIIEHA MCCICIOBAHUSAM IPOIECCa PaJIUAIMOHHO-TEPMUYECKON peak-
IIUU B TIpoIeccax CHHTe3a (EPPUTOBBIX KEPAMHUYECKUX MATCPUAIOB B XOJI¢ OOTYUYCHHS] HHTCH-
CHUBHBIMH IyYKaMH 3JICKTPOHOB C 3Heprueit 2.4M»aB. PeakiimoHHbIe cMecH ObUTHA MTPUTOTOBIICHBI
COBMECTHOM MEXaHMYECKON aKTUBAIIMEN PEAr€HTOB B IUIAHETAPHON MEJILHHUIIE.

Metonamu audpakiuy peHTTEHOBCKOTO CHHXPOTPOHHOTO M3JIyYCHHSI CPAaBHUBACTCS KHHE-
TUKA PA3INIHBIX XUMHUYCCKUX PEaKIU: paJrialliOHHO-TEPMHUCCKUE PEAKIIMA B PEXKUME ex Situ
U TEPMHYCCKHI i1 Sifu-CUHTE3 TeX )K€ KePAMUICCKHX MAaTEPHUAIOB 0e3 00IyUYCHHUS.

[Tosry4eHHBIE TTOPOIIKH KePaMUYECKHX MaTepUAIOB MCCIEAOBAHBI Ha MpeaMeT (ha30BOTo
coCTaBa, XUMHUECKOW OJHOPOJHOCTH U JNePEKTOB B CTPyKType. IIpoBeneH aHamu3 pa3indHbIX
yCIIOBUH OOJy4eHHs Ha (a30BBIA COCTAaB, HAHO- M MHUKPOCTPYKTYPY ITOJIYYCHHBIX OKCHJIOB.
[TpoBeeHO CpaBHEHUE PEAKIMOHHOW CHOCOOHOCTH Pa3jMYHBIX CMECEH M TMOKa3aHo, YTO IS
3¢ (HEKTUBHOTO IPOTEKAHUS PEAKITMH HEOOX0IUMO (POPMUPOBAHNE MEXaHOKOMITO3HTA.

Paboma evinonnena npu ucnonvzosanuu obopyoosanus L{KII CL{CTU (¢punarncosyro noo-
oepaicKy komopozo ocywecmensiem Munoopnayku Poccuu). Paboma 6vinonnsiemcs 6 pamkax
npoexmos PH® u DIL]I1 UP.
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HAHOJOMEHHBIE COCTOSAHUSA NIEPOBCKUTONNOAOBHBIX OK-
CUA0B HA OCHOBE HECTEXUOMETPUYECKUX ®EPPUTOB
CTPOHIIUA C BBICOKUM JEOUIIUTOM 11O KHUCJIOPOLY.

¥.B. Anuaposa
Huemumym xumuu meepooeo mena u mexanoxumuu CO PAH, Hosocubupck

MHorre HeCTeXHOMETPUUYECKHE TEePOBCKUTONON00HbIE OKCcHabl ABO3;s WMEIOT HaHO-
JIOMEHHYIO CTPYKTYpPY TPH 3HAYCHUSAX KUCIOPOTHOW CTEXHMOMETPHH 3-0 OJIM3KUMHU K BaKaHCH-
OHHO-yTOpsiioYeHHOU (aze Opaynmmneputra ABO, s [1-5]. HaHo-nqoMeHHast CTpyKTypa BO3HH-
KaeT B pe3ysbrare (ha30BOTO pPacCclOCHHUS HA BaKAHCMOHHO-YHOPSIOUYeHHBIC (Da3bl U MpecTaB-
JsIeT cO00M TpeXMEpHBIE CTPYKTYPBI CpaCTaHUs HAaHO-PAa3MEPHBIX OpayHMUJUIEPUTHBIX JOMEHOB
(mepneHAUKYISIPHO OPUEHTUPOBAHHBIX APYT OTHOCHUTEIBHO JIpyra) B MAaTpHIE XO3sIMHA CO
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CTPYKTYypoil mepoBckuTa. OIHAKO, B CJIEICTBHE KOTEPEHTHON COCTHIKOBKH 90° TOMEHOB C POM-
OMUYecKOl CUMMETpHE U COXpaHEHUS NMEePUOJUYHOCTH KaTHOHHOM MOJIpElIeTKH B CUCTEME, Ha-
HO-JIOMEHHAsI CTPYKTYpa NpOosBISETCS Ha AudpakrorpaMmax B BUAE Y3KUX HHTEHCUBHBIX MTHKOB
BBICOKOCHMMETPUYHOM MEPOBCKUTHON CTPYKTYpPBI CO CIa0BIMU YIIUPEHHBIMH CBEPXCTPYKTYP-
HBIMU pedIieKcaMu.

Jannas  paGora  mocBAlIeHa  CTPYKTYpHBIM  HMCCIEIOBAHUAM  CEpUH  HaAHO-
CTPYKTYpPHPOBAaHHBIX OKCHIOB Ha ocHOBe ¢epputoB crponuus SrFe;,M,0;35 (M=V;Mo;
0<y<0.2) ¢ BBICOKOH CTETNEHBIO KHCJIOPOIHON HecTexuoMeTpuu (2.5<3-0<2.7). C moMoribio
KOMOMHAIIMM METOJIOB PEHTI€HOBCKOM IU(PPAKIUU CHHXPOTPOHHOTO H3IIyYEHUs, MPOCBEYH-
BAOMICH AJIEKTPOHHONH MHUKPOCKOIIMH BBICOKOTO pa3pemieHusi U MEccOaydpOBCKOM CIIEKTPOCKO-
MY, IPOBEJEH CUCTEMATHUUYECKUN aHAJIU3 BIMSAHUA COAEpX aHUs M-KaTHOHOB M KHUCIOpOJa Ha
HAaHOCTPYKTYPY M THUIBI 1e(EeKTOB CTPYKTYpbl. MeTo1aMi KOMITbIOTEPHOTO MOJICITUPOBAHUS Jie-
(eKTHBIX CTPYKTYp [5] M pEHTTEHOBCKOW AMQpaKIuK Ha HUX [6] MOKa3aHO, YTO B 3aBUCUMOCTHU
0T crocoba opraHu3aluy HaHO-AOMEHOB M TUIA MPOTSHKEHHBIX AEPEKTOB, MPUCYTCTBYIOMIUX B
cucTeMe, moiyvaromuecs: TudpakuroHHble dPPEKTh UMEIOT pa3indHble 0coOeHHOCTH. B pe-
3yJbTaTe MOJAEIUPOBAHUS MPOBEIECH CUCTEMATHUYECKUN aHAIM3 BIMSHUS Pa3IMYHBIX THUIIOB pa-
3yHOPSII0OUEHHS] B CUIIBHO HECTEXUOMETPUUYECKUX OKCUAAX Ha AU(PPaKIIMOHHBIEC KAPTHUHBI.

CpaBHEHHE pacueTHBIX M SKCIIEPUMEHTAIBHO MOJyUYEHHBIX MOPOIIKOBBIX AU(paKTOrpamMm
1 3(pPeKTOB HAHOCTPYKTYPHUPOBAHUS HAa HUX TOKA3aJI0, YTO C YBEJIMUCHHEM CTETICHU 3aMeICHHS
¥V BBICOKO3apsIIHUMHU KaTHOHAMU M M ¢ yBeJIMYEHUEM KHCIOPOJHON CTEXMOMETpUU 3-0 HaHO-
JIOMEHHasl CTPYKTypa TpaHC(HOPMHUPYETCS B CTOPOHY YMEHBIICHHS pa3Mepa TOMEHOB U YCIIOXK-
HEHUS ee BHYTPEHHEH OpraHu3aluu.

Paboma evinonnena npu ucnonvzosanuu obopyoosanus LIKII CLJCTH (¢unancosyro noo-
0eparcKy komopozo ocywecmensiem Munobpnayku Poccuu). Paboma evinonnsemcs 6 pamkax
npoexmos PH® u DL[I] HP.
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NCCIEAOBAHUE N30TEPMHUYECKOI'O C’KATUA TPUAMUHOT-
PUHUTPOBEH30JIA C UCITIOJIB3OBAHUEM CUHXPOTPOHHOI'O
N3JIYYEHUSL.

JL.X. EaﬂpeTIII/IHOBal, O.B. KOCTI/ILU:IHz, E.b. CMI/IpHOBz, A.B. CTaHKeBI/I‘-Iz,K.A. TGH3,
B.I1. Tomouko”.
'Kasanckuii nayuonansviii uccnedosamenscekuii mexnono2uyeckuii yHugepcumem, Kazanw.

? Poccutickuii Gedepanvuwiii 10epHblll yeHmp - Bcepoccutickuii Hay4Ho- UCCIe008ameNbCKULL UH-
cmumym mexuuyeckou guzuxu um. akadem. E.U. 3ababaxuna, Cuesxcunck, Poccus.
SHHcmumym euopoounamuxu um. M.A. Jlaspenmveea CO PAH, Hoéocubupck, Poccus.

! Unemumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupcxk, Poccus.

TepmoauHaMuveckne QyHKLIUHU, PEATUCTUYHO ONUCHIBAIOLINE XaPAKTEPUCTUKU BEILECTB
B IIMPOKOM JIMANa30HE M3MEHEHMs TEPMOJMHAMUYECKHUX NapaMeTpoB, SIBIAIOTCS (DyHIaMEH-
TAJIBHBIMU XapakTepuCTHKaMu cpelibl. [ToTpeOHOCTh B MOJOOHBIX (PYHKLMSAX COCTOSHHS Belle-
CTBa Bcerja Oblga aKkTyaJdbHOH M MOCTOSHHO YBEIMYHMBAETCS B CBA3M C BO3PACTAIOIIMMU BO3-
MO>KHOCTSIMM Pac4eTHOI'0 MOJEIUPOBaHUs. [0 HACTOAIIETO BPEMEHU MAJIOU3YYEHHOM OCTaeTCs
00JacTh BBICOKOMOJIEKYJIIPHBIX OPraHMYECKUX COEIMHEHUH U OCOOEHHO METayCTONYMBBIX XHU-
MHUYECKUX COCTUHEHUH, KAKOBBIMHU SIBJISIOTCS B3pbIBUaThie BemecTa (BB).

[Ipennoxkena mpocTas Kajopuyeckas MOJEIb YpPaBHEHUS COCTOSIHMS B Qopme Mu-
['proHaii3eHa i onucaHus TEPMOJAMHAMMUYECKUX CBOMCTB B3pBIBUATHIX MaTepHalioB 0e3 yuera
¢da3oBbIX nepexo10B. [Ipu mocTpoeHnn ypaBHEHUS! COCTOSIHUSI MCXOJIWIN U3 OIPENEIeHHs CBO-
6onuoi sHepruu ['enmpmronsiia F(V,T), koTopas Hanbosiee mpocTbIM 00pa3oM CBs3aHa C MOJE-
JbIO CTPOEHUS BEUIECTBA B MPEAINOIOKEHUH, YTO JaBJIEHUE M SHEPTUsl MOTYT OBITh MpEACTaBIIe-
Hbl B BUJE TEIUIOBOM W MOTCHIMAIBHOU (YHpyroi) cocTaBisionux. Buj moTeHmmanbHOW co-
CTaBJISIIOIIEH 3aBUCUT OT TUIIA TBEPAOro Tena. Kpucrainnueckue B3pbIBUaThIE BELIECTBA O Xa-
pakTepy MEKaTOMHBIX CHJI B3aUMOJEHCTBUS OTHOCATCS K KIIACCY MOJIEKYJIAPHBIX KPUCTAJLIOB.
Cunamu NpuUTSKEHUS B KpHCTaUIax JAaHHOIO THIIA SABIIAIOTCA CWibl BaH-nep-Baanbca, a cuibl
OTTAJIKUBAHUS, KaK M B MOHHBIX KPHUCTAIIaX, 00YCIOBJICHBI TIEPEKPHIBAHIEM SJIEKTPOHHBIX 000-
no4yek. Takol xapakrep CUJI B3aUMOJEUCTBUS ONMCHIBAETCA NoTeHManoM bopHa-Maiiepa. Ten-
JIOBasi COCTABIIAIONIAS OIPEEIISIETCS KOJeOaTEIbHBIM JBI)KEHUEM MOJIEKYJI, BXOJSIINX B COCTAB
KpHCTaia, U OnuchiBaeTcs npubmmkenueM Jlebas. Beuay toro, uto 061acTh CTaTUUECKUX KC-
NEPUMEHTOB HE BBIXOJUT 3a 00JacTH HU3KUX U yMepeHHbIX Temnepatyp (xo 1000 K), B nanHoi
paboTe OrpaHHYHUBAINCH PACCMOTPEHUEM (DOHOHHOM COCTABIISIONICH TETJIOBOW DHEPTHU U JaB-
neHusi. 3aBUCUMOCTh kKoddduimenta ['pronaitzena ['(V) oT ynmenpbHOro o0bema, SBISIOMIASCS
CBA3YIOIIEH MEKIYy TEIUIOBOM M NMOTEHIMAIbHOW COCTABIAIOIIUMHU YPaBHEHHS COCTOSHHUS, OIH-
ceiBaeTcs B npubmmkenun Jlannay-Crelitepa.

[TonyyeHo mMoONy>MOMPUYECKOE YpaBHEHUE COCTOSHUS B3pbIBUATOro Bemectsa 1,3,5-
TpuamMuHo-2,4,6-rpunutpoden3on (TATD), npeacrasisionero HHTEpec U3-3a YHUKAJIbHO HM3-
KO Y4yBCTBHUTEJIBHOCTH K BHEIIHUM TEIUIOBBIM U MEXaHWYECKUM BO3JIEHCTBUAM. BbICOKast CTOM-
KOCTb 10 CPAaBHEHMIO C OOJIBIIMHCTBOM HM3BECTHBIX B3PBIBUATHIX MaTEpHAIOB MO3BOJISET PACIIM-
PUTH 1MaIa30H U3MEHEHUS! TEPMOJAMHAMUYECKUX MapaMeTpPOB (JIaBICHUS, TEMIIEpaTypsl U T.1.)
IPU MPOBEJICHUH HKCIIEPUMEHTAIBHBIX MCCIEI0BAHUIN, HEOOXOAUMBIX Ul NOCTPOEHUS ypaBHE-
Hus cocrosiHus. Bmecte ¢ TeM BB TATD upe3BbluaiiHO NpUBIEKATENbHO AJI1 HAYYHBIX UCCIIE-
JIOBAaHUM Oyraromapsi CBOCH CIIOKHOW KpUCTAJUTMYECKOW cTpykType. Obnanas TpPUKIMHHOW CHH-
ronuel, kpuctaiasl TATD xapakTepusyroTcsi BBICOKOM aHU30TPONMEN M HU3KOW CHUMMETPHEH,
IIPECTaBIISIOIIEH 3HAYNTEIIBHBIE TPYIHOCTH Ul PEHTTEHOCTPYKTYPHOTO aHAIM3a.

[TapameTpel ypaBHEHUSI COCTOSIHUS ONPEACIISINCh HA OCHOBAHUM PEHTIC€HOCTPYKTYPHBIX
uccinenoBannii TATH B u3orepmuueckux ycioBusix. KpuBas HM30TEpMHUUYECKOTO CKaTUS MpU
temneparype Tp=293 K Obuta nosnyuena Ha yckoputenbHoM koMmiuiekce MAD CO PAH c wuc-
MOJIb30BAHNEM METOJIa MOPOIIKOBOW nudpakimu npu cxatud TATE B anmMa3HBIX HAaKOBAJBHSIX
no masieuui 6 ['Tla.
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YEM CTPYKTYPA «’KUBOT'O» OTJIMYAETCSA OT CTPYKTYPbBI
«HEKHNBOI' O».

A.A. Ba3una

Hnemumym meopemuueckou u sxcnepumenmanvrou ouogusuxu PAH, ITywuno.

vazina@mail.ru

Jlokman mocesimieH ABoiHOMY tobuiero: 110 net co qus poxnenus I'neba Muxaitnosuua
®paHkKa — HHALMATOPA UCMOJIb30BAHUS CUHXPOTPOHHOTO M3IYyYEHHUs ISl UCCIIEIOBAHUS KUBOU
Matepuu; ¥ 60 JeT ¢ MOMEHTA 3aIUThl MHOIO TUTUIOMHOM pa0oThl B UHCTUTYTE XUMUM CUIIHKA-
ToB AH CCCP Ha Temy «MccrnenmoBanue CTPYKTYPhI HEIUTIOI03bI METOJIOM MaJIOYTJIOBOTO H(]-
(Gy3HOTO paccesHUs», BBINOJHEHHON MOJ pyKoBoACTBOM Mmuxamna Anekcanaposuya Ilopaii-
Kommuna. B 3T0 e Bpems B maboparopun J>xona bepnana B Jlongone mogo0HO# TeMoit o py-
KoBOJCTBOM [lopoTn XOMKKUH 3aHMManachk CcTyaeHTka Mapraper Tatuep. Ilocne 3ammursr [Jo-
potu X0DKKHH pekoMeHaoBasia Maprapet TaTdep 3aHUMAaThCs fajnee npodcoro3Hoit padboToid. A
XKe ToJlyursia pexomeHaatenbHoe nmucbMo oT ML.A. Ilopait-Kommna B acnupantypy k [.M.
®panky B Uactutyt ouopuzuku AH CCCP.

K I'meby MuxaiuioBuuy s npunuia ¢ «6araxxom» - kauroit 3.1Ipeaunrepa «Uro Takoe
KU3Hb? OU3NYECKHE aCTIEKThI KUBOU KIIETKH.

K cepenune mpouuioro Beka OypHbIe yCIeXH pa3BUTHA B (pU3MKE PEHTIeHIUPPAKIINOH-
HBIX METOJIOB MCCIJIEIOBaHMS COBMAJU C Pa3BUTHUEM MOJIEKYJISIPHOM OMONOrMHM — TEPMHH Mpe-
JIOKEH KPYMHBIM OpPUTaHCKUM YYEHBIM YHUIbIMOM AcCTOEpH, McClieoBaTeieM OMOIOTHYECKIX
00BEKTOB METOJIOM PEHTI€HOBCKON audpakiuu. JIuMutupyonmm (HakTropoM B 3TUX HCCIIE0-
BaHUAX OBUT BpEMEHHOU MmapameTp. JHTY3UaCTOM Pa3BUTHUS AUPPAKIIMOHHBIX METOI0B B Poccun
ob11 ['1e6 Muxaiinosuu dpaHkK, KOTOPBIM BO TJIaBY MCCIEIOBAHUS CTABHJI NMPHIKU3HCHHBIC HC-
CJIEZIOBaHUsS CTPYKTYpBI B Ipoliecce peanu3auuu Ouosnoruueckoi ¢yHkuuu. Mcnomb3zoBaHue
CTPOOOCKONMUYECKUX METOJOB Ha OCHOBE HMMITYJBCHBIX TPYOOK, OCTPO(OKYCHBIX, C Bpallaro-
LIUMCS aHOJOM — Ka3aJloCh, YK€ UCUEPHAIN PE3EPB YBEINUEHNS HHTEHCUBHOCTH PEHTT€HOBCKO-
ro u3iydeHus. PemieHue 3Toro Bompoca oka3ajioch Uil BCEX aOCOIIOTHO HEOXKHUJIAHHBIM U He-
MpEeACKa3yeMbIM: HHTEHCUBHOE TOPMO3HOE PEHTTEHOBCKOE M3JIyUYEHHE Iy4Ka 3JIEKTPOHOB MpPHU
JBUKEHHUHU T10 KOJIbIYy YCKOPUTEISL.

Hcnonb30BaHne CHHXPOTPOHHOTO U3IIy4YEHUS B AUPPAKIIMOHHBIX UCCIIECTOBAHUIX HE ObI-
10 3amtanuposano! [lepBoe B Mupe qudpaknuoHHoe KuHO Ha ocHoBe CU OBUIO CO3/1aHO HAMU —
00JBIIUM KOJUIEKTUBOM yueHbIX u3 [lymmno, HoBocubupcka, Jlenunrpaaa, Ha MHOTO JIET Ofie-
pexast Apyrue rpymnisl uccienonareneit mupa. M 3To coBceM mo-IpyroMy 3acTaBUIIO B3IJISIHYTh
Ha OMOJIOTHYECKYIO (DYHKITHUIO.

[IpuBosATCS SKCIIEpUMEHTANIbHBIE JAHHBIE 110 UCCIIEIOBAHUIO MPOLIECCA MBIIIIEYHOTO CO-
KpalleHHs ¢ UCTOIb30BaHUEM METOAUKH «IU(PPAaKIIMOHHOTO KHHO», B pe3yJbTaTe 4ero 3aperu-
CTPUPOBAHO CYIIECTBOBAaHUE KOPOTKOXHBYIIETO HAHOCTPYKTYPHOTO COCTOSIHUS, C(HOPMHUPOBAH-
HOT'O MOCTUKaMH TP€X MUO3UHOBBIX HUTEH OKOJIO aKTUHOBOM. BBIIBUHYTa OpUTHHAJIbHAS THUIIO-
T€3a MEXaHW3Ma I'eHepaluy CUJIbl Ha OCHOBE MPUHIUIA JUHAMUYECKOTO CONPSKEHUS! CUMMET-
puii MHO3UHOBBIX M aKTUHOBBIX HUTeH. Mcnonb3oBanne SAXS/WAXS TexHuku ans uccieno-
BaHUS MYJIBTUJOMEHHOTO MBILIIEYHOTO O€jika TaWTHHA MO3BOJMIO MOKa3aThb HAJIUYHME IeTepo-
(ha3HBIX COCTOSIHMI, 00€CTEeYMBAIONINX MOTH(PYHKIIMOHAIBHBI MEXaHU3M MYIbTUAOMEHHBIX
OCJIKOB, U OMPEACIUTh TOUCYHYIO TPYIITYy MOJICKYJIBI TaWTHHA Kak SM ¢ TpaHCIsUen 100 BAOb
ocu. TakuM 006pazoM, OKa3aHO, YTO HCUBAA NPUPOOA «OM2OPANHCUBACHCAY OM KpUcmaiiuye-
CK020 muna ynopaoo4eHus ¢ mpexmepHom 36Kau0060M NPOCMPAHCHIGE NEPEX00OM OM UH-
6APUAHMHOCIMU OMHOCUMENbHO 0ECKOHEUHOU MPAHCIAAYUOHHOU peuiemKu K JOKAIAbHOU
YROPAOOUEHHOCIU, ORUCHIBAEMOI MAMEMAMUUECKUMU KOHCMPYKUUAMU a12edpauiecKoil
2eomempuu.

OO6cyxmaTcs MOJCKYJISpPHBIE U HAHOCTPYKTYPHBIE aCMEeKThl (yHKIIMOHAJIBHBIX MeXa-
HU3MOB JIOKQJIbHO YIOPSAIOYEHHBIX OMOCHCTEM.
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POJIb DK30TEHHBIX M DHIOTEHHBIX BO3JIEMCTBU HA CTPYK-
TYPY HUTOCKEJIETA U MEKKJIETOYHOI'O MATPUKCA BHOJIO-
T'MYECKOM TKAHU HA IPUMEPE TKAHHU BOJIOCA.

AA. Ba31/1Ha1, H.®. .HaHI/IHal, B.H. KopHeeBz, A.B. 3366HHH3, I' H. KYJII/IHaHOB4.
1 Uncmumym meopemuueckotl u sxcnepumenmanvuou ouoguzuxu PAH, Iywuno.
2 Unemumym ouogusuxu knemrxu PAH, Iywumno.

3 HHAI] «Kypuamosckuii uncmumympy, Mockea.

4 Uncmumym soepnoui puzuxu um. I 1. Byoxepa PAH, Hosocubupck.

B noknazne OyayT mpencTaBieHbl pe3ybTaThl SKCIEPUMEHTAIBHBIX UCCIEA0BAHUN METO-
noMm SAXS/WAXS nudpakiuu CTpyKTypbl TKAaHU BOJIOCA JKUBOTHBIX M YEIIOBEKA, HAYaThIe HAMU
no uHuIMaruse akagemuka ['.H. Kynunanosa u npoBoauMbie CHCTEMaTHYeCKH Ha MPOTSHKEHUN
15 ner xonnexktuBoM coTpyaHUKOB U3 Ilymmno, Mocksel 1 HoBocubupcka.

[TokazaHo, 4TO peHTreHOrpaMMa BOJIOCA SIBISIETCS PEHTTCHOrpaMMOil (GUOPUILIAPHOTO
TUTIA U 00YCJIOBJIEHA KEPATUHOBBIMHU (DHIIaMEHTaMH ITUTOCKENeTa KISTKH W MPOTECOTIIMKAHAMU
MEXKJIeTOUHOro Matpukca [1,2]. bnarogaps Hamemy cucTeMaTHUYECKOMY HCCIEAOBAHUIO MPOTE-
OTJIMKAHOBBIX CHCTEM CIIM3CH KEITyJOYHO-KUIICYHOTO TpPaKTa, HaMU OBUIO TOKa3aHO, YTO 3Ta
CUCTEeMa TMpEeJICTaBIeHa B TKaHH BOJIOCA U OTBETCTBEHHA 3a LENbIN P MPOsSBICHUN (AeiicTBUIA)
MOIM(DUKAIIMOHHON aanTanuy B opranusme [3].

Tkanp BoJOCa BBIMOJIHAET pa3HOOOpa3Hble (PU3NOIOTHUYECKUE (PYHKIIMU Y JKUBOTHBIX U
YeJioBeKa, 00J1a/1aeT YHUKAIBHONH OJTHOOCHOM MOJISIPHOCTHIO KEPATHHOITUTOB KJICTKH; JIBYXKOM-
MOHEHTHOCTh PEHTTEHOBCKOW MUGPAKIIMOHHON KapTUHBI BOJIOC YeJIOBEKa MO3BOJISET UCIONIB30-
BaTh UX KaK WICATHHYIO 3KCTICPUMEHTAIBHYIO MOJICITh SIMUTEINATLHON TKAHH TSI HCCIICTOBAHUS
MEXaHHU3MOB CTPYKTYPHO-()YHKIIMOHATEHOM YCTOMYUBOCTH MOJIEKYJISIPHBIX M HAHOCTPYKTYPHBIX
KOMIIOHCHTOB KJICTKH M MEXKKJICTOYHOT'O MaTPHUKCa TKaHH.

BrlisiBneHBI 3HAUUTENBHBIE PA3NIUYUS B YCTOWYUBOCTH (PUOPHIUISPHBIX CTPYKTYp HpOTe-
OTJIMKAHOB MEXKJICTOYHOTO MAaTPUKCa M OCITKOBOTO IUTOCKENIeTa SMUTSIIHATBHBIX TKAHSH K Me-
XaHUYECKUM M TeMIlepaTypHbIM BozneicTBusiM [4]. HccrnemoBaHo BIUSHUE CaHUTApPHO-
TUTUEHUYICCKUX U JICKAPCTBCHHBIX CPEACTB, IMUPOKO UCTIOIB3YEMBIX TIPH YXOC 3a BOJIOCAMHU, Ha
TpaHcQOpMaIIHIO CTPYKTYPHI U DIIEMEHTHOTO COCTaBa TKaHH Bojoca [1].

[Iporeornukanel cIeAyeT paccMaTpUBATh KaK YHUBEPCAIBHBIM KOMIIOHEHT Kapkaca,
o0ecrneunBaroInii CTPYKTYPHBIA TOMEOCTa3UC OMOIOTMUYECKUX TKaHEH MPH HIOTEHHBIX U 9K30-
TeHHBIX BO3JCUCTBHUSX. TKaHb BOJOCA SBISETCS MEPCICKTHBHBIM OMOJOTHYCCKUM MaTepUaIioM
JUTSL pelIeHHs] IPUKIIATHBIX 33/1a4 B KaUeCTBE JUArHOCTHUYECKOTO MaTepHana Juisi MacCOBOTO MO-
HUTOPHUHTA B EJISIX YKOJIOTHYECKOTO M CAHUTAPHO-TUTHCHHYECKOTO PHUCKA.

Jlureparypa

1. A.M. Aksirov et. al. // Nuclear Instruments and Methods. 2001. V. A470. P. 380-387.
2. A.A. Vazina et al. // Nuclear Instruments and Methods. 2005. V. A543. P. 153-157.
3. A.A. Vazina et. al. // J. Glass Physics and Chemistry. 2006. V. 33. Iss. 3. P. 294-301.
4. A.A. Vazina et. al. // Nuclear Instruments and Methods. 2009. V. A603. P. 90-94.

Ba3una AnbBrHa AHIpeeBHa,
142290, Ilymwuno, ya. MactutyTekas, 3.
E-mail: vazina@mail.ru, Ten.: (4967) 73-91-61.

NCCIIEJOBAHUE BJIUAHUA V,0s HA KUHETUKY U MEXAHU3M
OKHUCJIEHUA ITOPOLIKA AC/I-4.

B.I. ]_UqueHKol, B.H. KpaCI/IJ'ILHI/IKOBl, JI.A. Ecenenuu’,
A.B. Kontokosa', A 1. AanpOBZ’3, B.IL. Tonouko’
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! Hncmumym xumuu meepoozo mena ¥YpO PAH, 620990 Examepunbype.
? Hnemumym xumuu meepooco mena u mexanoxumuu CO PAH, 630128 Hosocubupck.
I Hoeocubupckuii I'ocyoapcmeennwiti Yuusepcumem, 630090 Hosocubupck.
shevchenko@ihim.uran.ru

[Topomrku anroMuHus 0071a1aI0T BHICOKUM YPOBHEM SHEPTOEMKOCTH U HAXOMAT IIUPOKOE
MPUMEHEHNE B 00JACTH MHUPO- U B3PHIBOTEXHHUKH, MOPOUIKOBOM METaNTypriuu, B MPOU3BOJICTBE
BBICOKOPHEPTETUYECKUX TOPIOUMX CMECEH U TBEPABIX TOILIUB /ISl PAKETHBIX JBUTATEIICH.

B pabote mpencraBieHbl pe3ybTaThl HCCIEIOBAHUS MTPOLIECCa OKUCICHUS MOAU(PHUIIMPO-
BaHHoro nopoiika ACJ[-4 1 MexaHU3MOB BJIMSHUS IEHTOKCH/Ia BAaHAJAUS HA KUHETHKY €ro OKHC-
JeHus1. Y ienbpHas MOBEpXHOCTh mopornka Al cocrasmsiia 0.4 M>/I'; aKTHBHOTO MeTamia — 98.7%;
conepxanue Banaaus — 0.5-0.8%.

Meromamu TI' u JICK B ycrnoBusx Harpesa Ha Bosayxe 10 1250°C co ckopocthio 10
rpaji/MUH U PEHTTCHOAN(PPAKIIMOHHBIM METOJIOM B QHAJIOTUYHBIX yCIIOBUSX, C UCIOIB30BAHUEM
HMCTOYHUKA CHUHXPOTPOHHOI'O M3JIy4YE€HHUS, U3Yy4YeH Mpoliecc OKHcIeHus u (a3o000pa3oBaHUs MO-
muduuupoBanHoro nopouika AC/(-4. B pe3ynbpTrare BBISBICHO, YTO MPOLIECC OKUCICHUS TOPOLI-
ka ACJI-4, MoauUIIMPOBAHHOIO BaHAAUEBLIM IejieM, HauuHaeTcs npu temmneparype 500°C. Dk-
3otepmuueckuii 3¢pdexr Ha kpusoit JICK mposiBisiercst npu Temmneparype 797°C, crenens mpe-
spamenus Al npu temneparype 1250°C okono 90%. VcTaHOBIEHO, YTO TEPEXO OKUCIIEHHS B
TOpEHUE cpasy XKe MOcie IaBIeHus oopasua nporcxoaut npu 660°C. CienoBaTeabHO, IPOIHT-
Ka mukpopasmepHoro mnopomka ACJ-4 BaHaguiicoaepx aluuM TIejeM YCKOPSAET IMPOLECC €ro
OKHUCJICHUS MIPU HAarpeBaHUM B BO3JYIIHOW Cpeie M CMEIIAET MPOIECC B HU3KOTEMIIEPATypPHYIO
o0JacTb.

YPABHEHUSA COCTOAHUA U CTPYKTYPA KPUCTAVIMYECKUX
COEJUHEHUWMH )11 MOJAEJIMPOBAHUSA I''TYBUHHBIX MPOIIEC-
COB: IUDPPAKTOMETPUA IN SITU ITPU BBICOKUX JABJIEHUAX U
TEMIIEPATYPAX.

A.1O. anaqéBal, C.B. PameHKol’z, ILH. FaBpI-OI_HKI/IHl’z, C.B. FOpHﬁHOBl, A.C. KpLIJ'IOB3,
K.JI. JTutacos'?, T.M. Unepbacs®, FO.B. Ceperxun'?, A.Jl. Yanbimes', A.JO. Manaxos’, A.J1.
AanpOB6.

IHHcmumym eeonoauu u munepanoeuu um. B.C. Cobonesa CO PAH, Hosocubupck.
2H0600u6up61<ub7 eocyoapcmeennwlil yHueepcumem, Hosocubupck.
3HHcmumym Guzuxu um. JI.B. Kupenckoeo CO PAH, KpacHnospck.

?Eepasutickuii nayuonansnoi ynusepcumem um. JI.H. I'vmunesa, Acmana, Kazaxcman.
5HHcmumym Heopeanuueckou xumuu um. A.B. Huxonaesa CO PAH.
6HHcmumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupck.

Ha npoTspkeHun mocnegHero IecsATWiIeTUss Ha craHuuu «Jludpakromerpus B KECTKOM
pertrenoBckoM m3mydeHun» CLICTU npoBoasTcst nccienoBaHusi CTPYKTYPHOTO TIOBEACHUS MU-
HEpaJIOB MPHU BBHICOKUX JABICHUSAX U TeMIlepaTypax B aIMa3HbIX SUYEeMKaX BHICOKOTO JIaBICHUS C
pe3ucTuBHBIM HarpeBoM. JlocTymubiid ipu 3ToM PT-muanaszon (25-800°C, 0-200 x6ap) mo3Bo-
JSIeT MOJAEMPOBAThH YCIOBHS 3¢MHOM KOPBI U BEPXHEH MaHTHUU.

OCHOBHBIM HampaBJICHUEM SIBJISIETCS] UCCIIEJOBAHUE BXOXKICHUS BOJBI B CTPYKTYpY CHIIU-
KaToB mpu BeICOKNX PT-mapamerpax B cBs3U ¢ po0IeMoil ee TpaHCTIOpTa B ITyOHMHHBIE Teocde-
pbl. B pamkax m3yudeHus peaxiuii 00pa3oBaHUsI BHICOKOOAPHUUECKUX BOAOCOIEpKALINX (a3 Mo-
ayudeH naBcoHUT CaAl[Si,07](OH),-H,O B x0ne paznoxxenun neonurta Jomontuta npu 400°C u
25 x6ap. [Ipu nanubix P-T ycnoBHUAX ONpEAENCHBI MapaMeTphbl PEIICTKH JaBCOHUTA U (pa30BbIii
coctaB cucteMbl CaO—Al,03;—S10,—H,0[1]. I[IpenBapurensHbie pe3yabTaThl U3YYCHHUS PEAKITUN
oOpa3zoBanus BeicokoOapuueckoid passl TAP (Ten Angstrom Phase) Mgs[Si401](OH),-H,O npu
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500°C u 80 x0ap MOKAa3LIBAIOT HEOOPATHMOE M3MEHEHUE COCTOSHUA MexcaoeBoit HoO B 3aka-
JO4YHOH (ha3e MO CpaBHEHHIO C PAaBHOBECHOM [2]. DTO MMeeT NpUHIMNHAIbHOE 3HAaYEHHE JUIS
MOJIEJMPOBAHUS TIOBEIEHUS BOJIOCOJAEPKAIIMX CHIIMKATOB B YCIOBUAX CYOTyKIIUH.

Jlpyroe HampaBJIeHUE - U3yYE€HUE YPABHEHUM COCTOSIHMS U CTPYKTYPHOTO MOBEAEHUS IO-
JUIUKIMYECKUX apOMaTHUECKUX YTJIEBOJOPOJIOB B CBA3HM C MOJEIMPOBAHUEM COCTaBa IIyOUH-
Horo C-O-H ¢umronpa. ITomydeHsl KpuBbIe CKMMAEMOCTH U TEMIIEpATypHbIE 3aBUCUMOCTH yIIpY-
rux napamerpos it Hadrammua CioHg mpu 25-500°C u 0-130 x6ap. DKcriepuMeHTaIbHBIE JaH-
HbIE YJIOBJICTBOPUTENIBHO COIJIACYIOTCS C PAacyeTOM W3 MEPBBIX NPUHIMIIOB, BBHIIOJIHEHHBIM B
paMKax Teopuu (pyHKIIMOHAIIA 3JEKTPOHHOU TUIOTHOCTH. [lapaMeTpbl cxkuMaeMoCTH HadTamTuHa
IIPU UCTIOB30BAaHUM ypaBHEHUs cocTosiHus Bune mig uzorepmel 298 K: Vy = 361 A’ Kn=384
(3) I'lla u K7” = 7,2(3). Koapdunuent repmudeckoro pacmupenus npu P > 30 kbap upe3Bbl-
qaitno Hm30k (~107 K), uto oTpaxaer crerum@uKy BHICOKOGAPHUECKOrO MOBEACHHS TIOTHIINK-
JIMYECKUX YITIEBOJOPOIOB, CBA3aHHYIO C HU3KOM SHEPruel MEXMOJIEKYJIIPHBIX B3aUMOJACHCTBUN
[3.4].

Pabota BeimosnHeHa npu ucnonszoBanuu obopynoBanus LIKIT CLICTU u ¢unancoBoii
noanepxke Munoopuayku Poccun, a Takke rpanToB PODU Ne 13-05-00185 u Ne 12-05-00841.

Hurupyemasi 1ureparypa

[1] Pamenko C.B., Jluxadera A.}O., HansimieB A.Jl., AauapoB A.1. (2012) Mcnons30BaHNE pEHTTCHOBCKOM JTH-
(pakuuu in situ A1 N3yYeHUs] MUHEPAJIbHBIX ITpeBpalleHnii: oopasoBanue naBconnta npu 400 °C u 25 xbap //
Kypnan crpykrypHoi xumun 53, S46-S49.

[2] Rashchenko S.V., Likhacheva A.Yu., Krylov A.S., Mikhno A.O. (2013) Diamond anvil cell in high-pressure pe-
trology: studying the metamorphic reactions in situ // 10th International Eclogite Conference (Courmayeur, Italy,
September 2-10, 2013): Abstract Volume, 104.

[3] A.Y. Likhacheva, S.V. Rashchenko, A.D. Chanyshev, T.M. Inerbaev, K.D. Litasov, D.S. Kilin (2014) Thermal
Equation of State of Solid Naphthalene to 13 GPa and 773 K: In Situ X-ray Diffraction Study and First Principles
Calculations // Journal of Chemical Physics 140 (in press).

[4] A.Y. Likhacheva, S.V. Rashchenko, K.D. Litasov (2014) High-pressure structural properties of naphthalene up
to 6 GPa // Journal of Applied Crystallography 47, doi: 10.1107/S1600576714005937.

SAXS/WAXS UCCJIEJJOBAHUS TKAHU INEPCTU MYTAHTHBIX
MBIIIE.

I.C. HeTep_cl, A.A. BacnnLeBaz, A.B. 3a6eJ‘II/IH1, A.1O. pr3I/IHOB1, H.®. .HaHI/IHaz,
AT. MaJ'IHFI/IH3, A.A. Bazuna'
! HAL] « Kypuamosckuii uncmumymy, Mocksa.
? Hncmumym meopemuueckoti u sxcnepumenmanvrou ouogusuxu PAH, [lywuno.
I Huemumym 6uoxumuu um. A.H. Baxa PAH, Mocksa.

[TpoBeneHbl CpaBHUTEIbHBIE PEHTICHIU(PPAKLIMOHHBIE MCCIEIOBAHUS TKAaHEH MLIEpCTH
HOpMAaJIbHBIX U MyTaHTHBIX MbllIel u3 koyiekuuu Uuctutyra Onoxumun uM. baxa PAH. B pa-
00Te HUCIOIB30BAIM TOTOMKOB MBIIIEH, MOJYYEHHBIX OT CKpEIIMBaHUs HOPMAJbHOM CaMKHU re-
TEPOTCHHOH J1a00PaTOPHON MOIYJISIIIAK ¢ TIPUMECKIo THHUU Swiss Webster pumnana “Anapees-
ka” nutoMHuka ['YHIIBMT PAMH u camua ¢ npusHakoM 3anepxku pocrta. Hacnemyemocts
IpU3HAaKa MO3BOJISIET CYUTATh €r0 Pe3yJbTaTOM MyTaluu. MbIel copepkalu B CTaHIAPTHBIX
ycioBusAX BuBapus. Mccnenosanach HepcTh HOPMAJIBHBIX M MyTaHTHBIX MBILIEH U3 OIHOM KOJI-
JIEKIIMH, BO3PACT MbllIei cocTasisii 1-2 roaa.

DKCcIepUMEHTANBHOM 0a30¥ Al UCClieJOBaHM ciyKuina MaioyrioBas cranuus JMKCHU
Hakonurens «Cubups-2» (HUL «KypuaToBckuii nHcTUTYT», MOCckBa). Pabouunii pexxum cran-
uu: Tok B Hakonurene - 70-100 MA npu Hanpspkenuu 2,5 5B, nnuna Bonssl A = 0,162 M. Jle-
TEKTOPOM U3IyUYeHHs citykuia noiaynpoogHukosas CCD-matpuna (MAR CCD), oxnaxnaemas
1o -80°C, npu 3TOM COOCTBEHHBIE LITyMbl MAaTPHUIbl CHUKAIOTCA Ha 3 MOpsiika. TUIUYHOE BpeMs
AKCMO3UIMH cocTaBisio 1-5 muH. MccnenoBanus npoBoawiIu B OOJBIIMX U MaJblX yrjax Jau-
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¢dpakuu: BenmuumHa O coctaBisuia 10 30 U 10 5 TpaaycoB COOTBETCTBEHHO. [[iisi kKammOpoBKu
Kbl YTI0B AU(pakiuu ObUTH CHATHI PEHTIC€HOTPAMMBI CTaHJAPTHBIX 0OBEKTOB: MOPOIIKa Oe-
xeHaTa cepelpa (B MasbIX yriax) U 00pa3ioB BJIaKHOTO KOJUTAr€Ha CyXOXKHUIIUS XBOCTA KPBICHI, a
TaKKe UTJIbl AuKoOpa3a (B OONBIINX yriax).

Ha npumepe cpaBHEHUS PEHTI€HOTPaMM TKaHU IIEPCTH HOPMAJIBHBIX M MYTaHTHBIX MbI-
el paccMaTpUBaIOTCS MEXaHU3MBI aJlafTallii TKaHEeH )KUBOTHBIX K U3MEHEHUSIM KaK BHEIIHUX,
TaK U BHYTPEHHUX BO3JECHCTBHM.

[Terepc I'eopruii CepreeBuy,
123182, Mockaa, mi. ak. KypuaToBa, 1;
E-mail: dprojl@yandex.ru, Tem.: (499) 196-71-00 (3516).

IN SITU UCCJIEJOBAHUE ABTOKOJIEBAHUI B PEAKIIMA OKUC-
JIEHUSA METAHA HA HUKEJIE METOJIOM P®A C UCITOJIb30BA-
HUEM CUHXPOTPOHHOI'O U3J1YYEHUA

A.A. Capaes, 3.C. Bunokypos, C.I1. UBanosa, A.H. llImakos, B.W. byxTtuspos, B.B. Kanues.

Hncmumym xamanuza um. I'.K. bopeckosa CO PAH, Hosocubupck.

B pabote npeacraBieHbl pe3ynbTaThl in Situ WCCIENOBAHUS PEAKIMU KaTaJIUTUYECKOTO
OKHWCJICHUSI METaHa Ha HUKEJIEBOU (oJIbre, MPOTEKAIOIIEH B pekuMe aBTOKojeOanuii. [lokazano,
4To B AuanazoHe temneparyp 650-900°C B ycrnoBusx nepuira KUciopoaa B JaHHOH cUCTeMe
BO3HUKAIOT YCTONYMBBIE aBTOKOJEOAHUS C MEPUOJIOM, IIUTEIBHOCTh KOTOPOIO MOXET H3Me-
HATBCS OT AECATKOB CEKYHJ 10 HECKOJIBKUX MUHYT. IIpy 3TOM OCHMIUISIIMM CKOPOCTH pEaKLUU
CONPOBOXKAAIOTCS OCUWIIALIMSAMHA TEMIIEpATyphbl KaTajauzaTopa ¢ amrmutyaou nopsaka 100°C.
J1714 BBISIBTICHUS IPUYMH BOSHUKHOBEHHSI aBTOKOJIeOaHUH B JaHHON paboTe OBbLIN HCIOIb30BaHbI
METOIbl PEHTTEHOBCKOH TU(PAKIINN M MACC-CIIEKTPOMETPHH B PEIKUME in Situ.

DKCTIepUMEHTHI MTPOBOAMINCEH Ha cTaHImK «[Iperu3uonnas nudpakToMeTpus» HAKOIMU-
tenpHOTO Koblla BOIII-3 «Cubupckoro Llentpa CunxporponHoro u TeparepuoBoro Usmyde-
Hus» (USAD CO PAH). Karamuzatop mnpenctaBisii coOoil HHKeNneByro (osbry pasmepom
5%20%0.125 mm (uuctora 99.99%, Advent). Jlnisa nmpoBeneHusI SKCIIEPUMEHTOB B PEXXHUME in Situ
mudpakToMeTp ObLT OCHAIEH CHCTEMOM Hamycka ra3oB, BBICOKOTEMIIEpATYpHOU KaMepoii-
peaktopom Anton Paar XRK-

900 m macc-CneKTpoOMETPOM * o - NiO
SRS UGA-100 mis ananuza L *-Ni
cocTaBa ra3oBoi (hasbl. F bl

[Ipumenenne Mmerona

PEHTTEHOBCKOM Au(paKkuuu B
pexume in situ I03BOJIMIO
MOKa3aTh, YTO B XOJE€ aBTO-
KoJiebanuit mensiercs (aso-
BBIH (a TaK)Ke U XUMHUYCCKUMN )
COCTaB MOBEPXHOCTHOIO CIIOSI 0
KaTajau3aTopa. Tunuuneie
TU(paKTOrpaMMbl  IIpUBEE-
HbI HA pucyHke. OOHAPYKEHO, YTO B COCTOSTHUM BBHICOKOW aKTUBHOCTU HUKEJIh B MPUIIOBEPXHO-
CTHOM CJIO€ HaXOAUTCS B METANINYECKOM COCTOSIHUU, IIEPEX0/] B COCTOSIHME HU3KOM aKTUBHOCTHU
COTPOBOXKAAaeTCA 0Opa3oBaHrneM Ha moBepxHocTU ciosg NiO. B akTuBHBIN MOIyneproa OCHOB-
HBIM MapUIpyTOM peakliiu ABJIETCS napiuaibHoe okucieHue metana 10 CO u Hy, nobounsiMu
nponykrami ssisrorest CO, u HyO.

WHTEHCHBHOCTL, OTH. €.
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Takum oOpa3zoM, IPOBEACHHOE MCCIIEIOBAHUE MO3BOJUIO OJHO3HAYHO YCTAaHOBUTD, UTO
BO3HUKHOBEHHUE aBTOKOJIEOAHUI B PEAKIMH KaTaTUTHYECKOTO OKUCIICHHS METaHa OMpeesaeTcs
MEPHOAMYECKUM OKHCICHUEM/BOCCTAHOBICHHEM HUKesl. PaHee ObUIO MOKa3aHo, YTO MOA00HBIN
MEXaHHU3M BO3HHUKHOBEHHs aBTOKOJIEOaHUN peann3yeTcs MpH OKUCICHHUM IMPOIaHa Ha HHUKENe B
YCIIOBUSAX eHUIIMTa KUCIOpoa Mpy aaBieHusx ~1 moap [1].

Pabota BeImonHeHa B paMkax MexXIUCHUIITUHAPHOTO HHTerpauuonHoro npoekta CO PAH Ne 81
«HenuHelHple SBIEHUS B T€TEPOTCHHBIX KATAIUTHYECKHX CHUCTEMax: MPOCTPAHCTBEHHAs M BpeMEHHas
OpraHU3aLusD».

Jluteparypa:
V. V. Kaichev, A. Yu. Gladky, 1. P. Prosvirin, A. A. Saraev, M. Havecker, A. Knop-Gericke, R. Schlogl,
V. 1. Bukhtiyarov, Surf. Sci. 2013, 609, 113.

CapaeB Anapeit Anexcannposud, 630090, HoBocubupck, npocmnekt ak. JIaBpeHTbeBa, 5;
E-mail: asaraev(@catalysis.ru, Temn.: (383) 326-97-74.

NCCIEAJOBAHUE MUKPO-, ME30 U MAKPOCTPYKTYPBI KOH-
JEHCUPOBAHHBIX 'ETEPOI'EHHBIX B3PBIBYATBIX BEIHHIECTB C
NCITOJIB3OBAHUEM CUHXPOTPOHHOI'O N3JIYYEHUA.

Cmupuos' E.b, A.H., My3sips' A K., Koctumpa' O.B, BaI[peT,Z[I/IHOBaz JLX.,Ter’ K.A., Tpyysn’
3.P., Tonouko® B.IL, [Hapa@yTz[HHOB4M.P., IlImakos® A.H., Kynep6 K.D.
'@IVIT Poccutickuii pedepansrviii sdeprwiii yenmp - Beepoccuiickuii Hayuro- ucciedosameis-
CKUU uHCmumym mexuuyeckou guzuku um. akadem. E.W. 3ababaxuna, Cuescunck, Poccus.
’@I'BOY BITO Kasanckuii HayuoHaIbHblli UCCIEO08AMENbCKULl MEXHON02UYECKUI YHUBEPClU-
mem, Kasanw, Poccus.

' OIBYH Hnemumym audpodunamuxu um. M.A. Jlaspenmvesa CO PAH, Hosocubupck, Poccus.
* ®I'BVH Hucmumym xumuu meepooeo mena u mexanoxumuu CO PAH, Hosocubupck, Poccus.
> OIFYH Hnemumym xamanuza um. I K.bopeckosa CO PAH, Hosocubupck, Poccus.

S ®I'BYH Hucmumym soepnoii usuxu umn. I.1. ByokepaCO PAH, Hosocubupck, Poccus.

CornacHO COBpPEMEHHBIM IPEACTABICHUAM, IIPEBPALICHUE NE€TEPOT€HHOIO B3PHIBYATOIO
BemlecTBa (BB) B mpoayKThl B3pbIBa, HAUMHAETCS 110 TOMOI'€HHOMY MEXaHU3MY BO (PpOHTE MHH-
UUPYIOLIEH ylapHOI BOJIHBI U NMPOJOJIKACTCS 32 (POHTOM IO JOKAIbHO-TEIUIOBOMY MEXAHU3-
my. IIpu aTOM 3aKk0OHOMEpHOCTH paznoxeHus BB Bo (poHTe BOIHBI ONpeAensioTCsl €ro MOJIeKy-
JSIPHOM CTPYKTYpOH, C XapaKTEpHbBIMU pa3MepaMM Ha YpoBHE aHrcTpeM. C yMEHbLIEHHUEM HUH-
TEHCUBHOCTH BHEILIHETo Bo3/eHCTBUs A0 BB pasznoxusiuerocs Bo ¢ppoHTe yMeHbIIAeTCs, O/-
HAaKO pOJIb JIOKAJIbHO-TEIUIOBOI'O MEXaHMU3Ma B MPOLECCEe NHULIMUPOBaHUA Bo3pacraer. [Ipu atom
IO IEMCTBUEM YJApHOHM BOJIHBI HA HEOJHOPOJHOCTAX MUKPO-, ME30- U MAKPOCTPYKTYPbI, BHYT-
pu BB, 3a cuer quccumnanuy SHEPIUM CO3JAOTCS JOKAIbHBIEC IOBBILICHUS TEMIIEpATyp — rops-
yre TOUYKH. [1oBbIIEHHBIE TeMIEepaTypbl CIOCOOCTBYIOT BO3HUKHOBEHHIO XMMHUYECKON peaKIiu
B 00J1aCTSIX pa3orpeBOB M MOCIEAYIONIEMY PACIPOCTPAHEHUIO €€ Ha OKpY’Karollee BemecTBo. B
Ka4eCcTBE BO3MOKHBIX NPUYMH JIOKAJTU3ALMM TEIUIa, B JIMTEpaType OOCYKIAIOTCsS pa3IUyuHbIe
MexaHu3Mbl. OJTHAKO MHOTOTPAaHHOCTH SIBIICHUSI BO30YIKICHUS B3PHIBYATOTO IMPEBpAIICHUS HE
HO3BOJISIET OTJATh MPEANOYTEHUE KaKOMY-TO OJHOMY M3 HHUX, TeM OoJjiee, YTO IMpU W3MEHEHHU
YCJIOBUM Harpy>KeHHs, BO3MOKHO, ITPOMCXOAUT CMEHA MEXaHU3MOB, ONPEIEISAIOIINX IIPOLECC
WHULMMPOBAHUS CBOUM COBMECTHBIM JCHCTBHEM.

Ha mpaktuke, He paccMaTpuBas TOAPOOHO CAMU MEXAaHU3MBI, JIETAeTCs MPEIOI0KCHHIE
0 B3aUMOCBSI3U pa3Mepa HEOJHOPOJHOCTH, B YACTHOCTH BO3AYIIHOM NOPBI U BEJIMYNHBI SHEPTUU
KOTOPYIO OHa aKKyMYJIHPYET B ceOe Ipu CKaTUH. YUHUTHIBACTCS TAKKE, YTO OTTOK Teruia Ipo-
NOPLMOHAJIEH IUIOIIAIN [TOBEPXHOCTU pa3orpeToi nopel. IlocTpoeHHas B 3TUX NPEANOI0KEHUS
MaTeMaTHYecKasi MOJIeNIb KHHETHKH pa3ioxeHuss BB upesBwryaiino TpeboBarenbHa K (pakTuye-
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CKHM JaHHBIM O paclpeaeseHur HeoaHopoaHocTel BHYTpH BB. Ilpu sToM HeoOxoauma sMmu-
puueckas MHGopMaIus Kak 0 MOJIEKYJIApHOM cTpykType BB, Tak u 0 rereporeHHoil cTpykType
3apsga BB. [locnennsis, B CBOIO o4epeib, ONPEACIISIETCS MPOLIECCOM MPOU3BOACTBA U U3MEHSIET-
Csl IPU MEXaHUYECKUX U TEIUIOBBIX BO3JEHCTBUAX Ha BB. BCIo COBOKYNTIHOCTh HEOAHOPOAHOCTEN
CTPYKTYpHbI 3apsia BB M0OXHO ycllOBHO pa3zfenuTh Ha TpU MOJbL: BHYTpUKpUCTaunueckue (1-
100 um), BuyTtpurpanyiasusie (0,1-100 mxm) u mexrpanynsabie (0,1-10 mm). Takum obpazom
JUISL TIOCTPOEHUST (PU3NYECKON MOJENIM KMHETUKU pasiokeHuss BB Heob6xoauma uHpopmanus o
CTPYKTYpPE OXBaTbIBarOIasi 00JacTb OT MOJIEKYJIIPHOIM CTPYKTYpPBI C XapaKTEPHbIMU pa3MepaMu
Ha yposre 107 M, 10 MakpocTpykTypsl BB ¢ XapakTepHBIMH pasMepaMi JOCTHrAommmu 107
M.

B pabote npuBeaeH 0030p METOA0B HEpa3pyIIAIOIIEro KOHTPOs cTpykTypsl BB. U3no-
JKEHBI OCHOBHBIE PE3YyJIbTAThl, MOJyYEHHBIE K HACTOsAIIEMY BpeMeHM. MccienoBaHus MOJEKY-
JSIPHOM CTPYKTYphl MHAMBUAYaIbHBIX BB ¢ xapakrepusiMu pasmepamu 0,1-1 HM npoBoausioch
mudpakiuonHeiMu  MeTogaMu (XRD), B ToM yucie npu Bapualui TEMIEpaTypbl U MPHIOKEH-
HOTO CTaTMYECKOTO JABJICHUS, METOJIOM CXKaTus B aIMa3HbIX HaKoBaJbHAX. [lonmyueHHble naH-
HbI€ MO3BOJISIOT MOCTPOUTH M300apy M HM30TepMy uccienyemoro BB, HeoOxomumble [uist mo-
CTPOCHUS ypaBHEHHS COCTOSHHS. BMmecTe ¢ TeM 3T McCeIoBaHus JAl0T ICHHYI0 HHPOPMAIIUIO
0 M3MEHEHUM MOJIEKYJISIPHON CTPYKTYpbl IPU BHEIIHUX BO3JEHCTBUAX (TeMmepaTypa M JlaBje-
HUE), B TOM YHUCIIE [IPH NPUOINKEHUH YPOBHS BO3ACHCTBUI K KPUTUUECKUM.

HccnenoBanust CTpyKTyphl 3apsioB reTeporeHHblx BB mpoBoaniaock MeTonoM Manoyr-
JIOBOTO PEHTIeHOBCKOTO paccesHust (SAXS). B o0mmx deprax MeToA aHaJOTUYEH PEHTICHOB-
ckoil mudpakiuu (XRD), ¢ Tem oTnnynem, 4To AUQPPAKIKS HA MaJbIE YIIIbI COAECPKUT UHEPOP-
Maluoo o 0ojiee KPYMHBIX CTPYKTYPHBIX HEOJHOPOAHOCTSAX. BMecTo paccesHuS OT aTOMHBIX
IUTOCKOCTEH B 3TOM METO/I€ PETUCTPUPYETCS paccesHue s ciiydailHbIM 00pa3oM pacnpeenéH-
HBIX IycTOT B BB. Pa3meps! cTpyKkTyp 3aperucTpupoBaHHbIE B HAIIUX SKCIIEPUMEHTAX HaXOMST-
cs B auamnazone ot 1 M a0 10 amM. O6nacts ctpykTyp oT 10 HM 10 10 MKM HccnenoBanach Me-
TOJIOM JIEKTPOHHON MUKpOCKOnHuH. CTpyKTypbl B 1Manio30He pa3mepoB oT 1 MkM 10 10 MM uc-
CJIEZIOBAIUCh METOJIOM PEHTTEHOBCKOM KOMIBIOTEPHON MHUKPOTOMOrpaduu ¢ MCIOIb30BaHUEM
cunxporponHoro usnydeHus: (XRCT). CyuiecTBeHHOTO porpecca B UCCIEIOBaHUSX, 110 Hallle-
My MHEHHUIO, YAACTCS JOOUTHCS BHEIPEHUEM METOJA CBEPXMAJIOYTIOBOrO PEHTI€HOBCKOIO pac-
cestaus (USAXS), paGoTsl 10 cO37aHNIO0 KOTOPOTO BEAYTCS B HacTosIIee BpeMs. JJaHHbII MeTo
MO3BOJIUT UCCIIEN0BATh CTPYKTYPHBIE HEOJTHOPOJAHOCTH C pazMmepamu oT 10 HM 10 10 MKM.

B xone uccnenoBaHuil mojlydeHa KOJIMYECTBEHHAs XapaKTEPUCTUKA HEOIHOPOIHOCTEHN
BHYTpH Hccaenyemoro rereporeHHoro BB. TlonydyeHnsle naHHble IpeIHAa3HAYEHBI IS TIOCTPOE-
HUS MaTEMaTUYECKUX MOJEJIEH KNHETUKU Pa3JI0KEHHsI KOHIEHCUPOBAaHHBIX reTeporeHHbIx BB.

CTPYKTYPHBIE IU®PAKIIMOHHBIE UCCJIEJOBAHUA TKAHAU
PECHUI I'/TA3A TAIIMEHTOB OKOI'OBOI'O OTAEJIEHUA UHCTHU-
TYTA I'JIA3HBIX BOJIE3HE U TKAHEBOUM TEPATINU UM.
B.II.ONJIATOBA HAMH YKPAUHbI

U.A. Crapocensckuii', I'.C. HeTepcl, A.B. 3a6enun’, P.1. anaHOBaz, H.B. HaceqHHKOBaz,
A.A. Basuua®
"HHIy «Kypuamoeckuu uncmumymy, Mockea.
ZHHcmumym 2nasHulx bonesnel u mxanegou mepanuu um. B.I1.@unamosa HAMH Ykpaunuwi,
Ooecca.

3 . .
Hnemumym meopemuueckou u sxcnepumenmanvrot ouogusuxu PAH, Ihywuno.

MerogamMu pPEHTIE€HOBCKON MU(paKIy MPOBEACHBI HCCIIEIOBAHHUS HAHOCTPYKTYPHOM
TpaHchopMaluy NPUAATKOB SMUTEINAIBHON TKaHU BeKa (PECHUI] YeJIOBEeKa) MOCe [UIUTEILHOTO
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Kypca JICYeHHUS] pa3IMUHBIX 0XKOTOB TJa3a. PenTrenandpaknuoHHble MCCIeTOBaHUS TPOBOIUIN
Ha cranuuu JJMKCHU nakonurens «Cubups-2» (HUL] «KypuaroBckuii uacturyt», Mocksa). B
X0JIe IKCIIEPUMEHTa ObUIN MOJy4YeHbl JTUPPAKIUOHHBIE KaPTHHBI PECHMI] MAllMEHTOB, KOTOPHIE
HOCTPaJaiy OT TPaBMbI M 05KOT'OB IJ1a3 Pa3IMYHON CTENEHH TSHKECTH.

OO6pa3siel pecHUI] ObUTH B3STHI Yy TanueHToB OTnena MmocaeoK0roBoi MaToJOTUH Tiiasza
WNuctuTyTa riasHeix Oose3Heid u TkaHeBoil Tepamuu uM. B.Il.®dunatoBa HAMH VYkpaunsi.
Tonmua obpasma BapsupoBanack ot 0.1 1o 0.25 MM, 4TO B HECKOJIBKO pa3 OOJbIIIE TOIIIUHBI
BOJIOC, UCHOJIB30BABIIUXCS B NPEABLAYIINX SKCIEpUMEHTaX. B kauecTBe KOHTPOJBHBIX 00pa3-
LIOB MCIIOJIb30BAJIMCh PECHULIBI, MTOJIyYEHHbIE OT 3A0POBBIX MY’KUMH Bo3pacta oT 17 mo 22 ner,
ABJSIOIIMXCS KypcanTamu Oznecckoit BoenHolt Akanemun.

Bo Bpemsi cpaBHHUTEIBHBIX HCCIEAOBAHUN CTPYKTYpPbl PECHHULI, BBIPOCIIHUX MOCJIE JJIH-
TEJIBHOTO Kypca JIEYeHHUsI, 0OHAPYKEHO OTCYTCTBHE TPATULMOHHOTO IU(PAKIIMOHHOTO pediekca
4.5£0.15 HM, OOYCIIOBICHHOTO B3aUMOICHCTBUSIMH MEKKJIETOUYHBIX MPOTEOTITUKAHOBHIX (Hro-
PWUT M KATHOHOB KaJIbLIUS ¢ KAPOOKCHIIBHBIMU U CYJIb()aTHBIMU I'pYyNIIaMH MOJUCAXapUAOB, KO-
TOPBIM  BCerJa perucTpupyercss Ha BOJOCaX JOHOPOB, HCIIOJIB3YIOIIUX CaHUTApHO-
TMTUEHUYECKHE CPEJICTBA.

[lonyueHHblE AaHHBIE W METOAMKA MOTYT OBITh HCIOJB30BaHbI JJIsi OLEHKU KauyecTBa
Pas3IMYHBIX MpoLenyp U (papMaleBTHUECKUX MPENapaToB, UCIOIb3yEeMbIX B JUIMTENBHBIX Kypcax
nedeHus. CTpyKTypa TKaHHM BOJIOCA MOXET OBbITh HCIIOJIb30BaHAa KAaK MapKep TpaHchopMaluu
OMOJIOTUYECKON CTPYKTYpBI IMOJ BIUSHHEM 3K30T'€HHBIX U SHIOT€HHBIX (DPU3UKO-XUMHUYECKUX
BO3JICUCTBUM.

Crapocenbckuil IBan Annpeesud,
123182, Mockaa, 1. ak. Kypuarosa, 1;
E-mail: staroselskij@physics.msu.ru, Tem.: (499) 196-71-00 (3516).

JNHAMHNYECKASA TEOPUA JIAYI-IUPPAKIIUN PEMTOCEKYH/-
HBIX PEHTTEHOBCKHUX UMITYJIbCOB HA CJIABOU3OI'HYTbIX
KPUCTAJIJIAX.

Yen T.

PasBura Teopusi nuHamMuuecKor Audpakuu HEeMTOCEKYHIHBIX PEHTT€HOBCKUX UMITYJIb-
COB IIPU HX JIAYyIBCKOM OTPAXKEHMM OT CIA0OM30THYTBIX KPHCTAJIOB. PaccMOTpeHsl ciydau
JIeNbTa-uMITyJIbCca, TayccoBa UMITyJIbCa C KBaJpaTHUHOW Monyssiuen no ¢ase. [Ipoananusupo-
BaHa IIPOCTPAHCTBEHHO-BPEMEHHAs KOMIIpeccus (cxaTnue) peMTOCEKyHIHBIX UMITYJIbCOB.

COCTOSAHUE PABOT HA CTAHIUAX «xAHOMAJIBHOE PACCESI-
HUE» U «(ITPEHU3NOHHASA JTUO®PAKTOMETPHUS» B CHCTH

A.H.IlImaxoB'?, 3.C.BI/IHOKypOB1’2, AT .Cemorun'?

1
Hnemumym xamanuza um. I.K.bopeckosa CO PAH, Hogocubupck.
2 .
Hayuno-obpazosamenvhwiii yenmp snep2odghghexmusnozo kamanuza Hosocubupcrkoeo na-
YUOHATILHO20 UCCTIE008AMENLCKO20 20CYOAPCMBEHHO20 YHUGEpCUmema.

Crannus «AHomanbHoe PaccessHue» cMoHTHpoBaHa Ha kKaHaie BbiBojga CU Ne2 nakonu-
tess anekTpoHoB BOIIII-3 u npennazHaueHa Juis MPOBENEHUS PEHTTCHOAM(PPAKIIMOHHBIX IKC-
NIEPUMEHTOB C BBICOKHM YTJIOBBIM pa3pelieHHeM, ¢ MPUMEHEHHEM PE30HAHCHBIX 3((eKToB, B
Te€OMETPHUH CKOJIB3SAIIEr0 MaJeHUS U B YCIOBUAX MaJbIX YIJIoB nu¢pakuuu. Ha craniuu BeIno-
HAIOTCSA paboThl no nporpammaM MucrutyTa katanuza CO PAH, MHcTtuTyTa XMMUU TBEPAOTO
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tena u mexaHoxumuu CO PAH, Uucturyra Heopranunueckoir xumun CO PAH, UHcTuTyTa BBI-
cokoreMueparypHoii anexkrpoxumun YpO PAH, ToMCKOro noamrexHu4eckoro yHUBEpCUTETa U
zp.

Cranuus «lIpenusuonnas Judpaxromerpus» yctaHoBieHa Ha kaHaie BeiBoga CH Ne6
HakonuTens anekTpoHoB BOIIII-3. Cranuusa obopynoBaHa MO3ULHMOHHO-4YBCTBUTEIbHBIM J€-
tekropoM O/[-3M-350 mpoussoactea MAD CO PAH u BricOKOTEMIIEpATYpHBIMH PEHTICHOB-
CKMMHU KaMepamH JUIsl IPOBEIEHUSI IKCIEPUMEHTOB B BaKyyMe€ M B Pa3IMYHbIX PEAKIIMOHHBIX
cpenax. B pabore craHIMM MPUHUMAIOT y4yacTHE COTPYIHUKH MHCTUTYTOB CHOMPCKOro oTxene-
uust PAH.

B noknane npexacraBieHa Kpatkas MHPOpMaLUs 00 OCHOBHBIX HAIIPAaBICHUSAX MPOBOAU-
MBIX MCCJIEZIOBAHUN U MPHUBEACHBI PUMEPHI BBINOJIHEHHBIX padoT. Tak, corpynHukamu MHCTH-
TyTa Heopranudeckoi xumun CO PAH BbINIOJIHEHBI 3KCIIEPUMEHTBI 110 UCCIIEJOBAHUIO CTPYKTY-
pBI 1 (ha30BOrO COCTaBa TOHKMX METATMUECKUX M OKCHIHBIX IJICHOK, MPEICTABIISIONINX HHTE-
pec B KauecTBe MEPCHEKTUBHBIX MaTEpPHANIOB JJIi MUKpO3IeKTpoHuku. CoTpyaHuku MHcTuTyTa
karanmuza CO PAH ocymecTBIISIIOT SKCIIEPUMEHTHI IO MCCIIEIOBAHNI0 00beMHON TU(PYy3un Ku-
CJIOpOJIa B OKCHJHBIX CHCTEMaxX Ha OCHOBE HHUKEJIATOB PEAKO3EMEIbHBIX 3JIEMEHTOB — MaTepHa-
JIOB KaTOJIOB TOIUTUBHBIX 3JIEMEHTOB; IO HCCIEIOBAaHUIO (ha30BBIX MPEBpAIICHUI B Ipolecce
copOLMY aMMHaKa B TaJIOr€HUAaX IIET0YHO3EMENbHBIX METAJIOB, BHEJPEHHBIX B IIOPHI Pa3/Iny-
HBIX HOCHUTEJIeH, — MEPCIEKTUBHBIX MaTEepHaNOB JUIsl CO3AaHUA 3(PPEKTUBHBIX XOJIOAMIBHBIX
MalIlliH; [0 MCCIeI0BaHNI0 (POPMUPOBAHUS U CBOMCTB KOMIIO3UTHBIX HMOJIMMEP-YIIEPOIHBIX Ma-
TEPUAJIOB; MO0 UCCIIEJOBAaHUIO aBTOKOJIEOaHHUH B MPOLIECcCe KaTATUTUUYECKOIO OKUCIEHUS YTIIEBO-
J0pOOB Ha HUKelne U Jp. [loka3aHbl Takke MEPCIEKTUBbI Pa3BUTHUA AU(PAKIIMOHHBIX HCCIIEN0-
Banuii B CLICTU, cBsi3aHHbBIE ¢ BBOJAOM B JIEHCTBHE HOBOM IKCIIEPUMEHTAILHOM CTAHIIMU HA Ka-
Hase BeiBojia CU N3 nakonutens anektponoB BOIIII-4.

Pabora BemonHeHa npu nogaepxkke @ouna «CkonkoBo» (Cornamenne o mpeaocTaBie-
HUM IpaHTa poccuiickoil oopazoBaTenbHoOl opranuzanuu ot 28.11.2013 roxa Ne 1)

[[ImakoB Anekcanap Hukomaesuy,
630090, HoBocubOupck, mpocrekT ak. JIaBpeHTheBa, 5;
E-mail: A.N.Shmakov@inp.nsk.su, Ten.: (383) 3269547.

KHHEMATHYECKAA UWAEHTUOPUKALIMA YTJIOBOI'O PACHPE/IE-
JIEHUA MOIIIHOCTHU 1 IMHENHOMU NNOJIAPU3ALNU PEJIATUBU-
CTCKOTI'O U3JIYYEHUA ITPOU3BOJIBHO IBNXKYIIETI'OCA 3APALA.

B.I'.barpos, B.A.bopnoBuupbis, A.B.Kynukosa.

ITocTpoeHbl MHIMKATPUCH YIVIOBOTO PACHpPENEICHHUs MOIIHOCTH MIHOBEHHOI'O M3Iyde-
HUS IPOU3BOJIBHO JABMKYILETOCS PEISATUBUACTCKOrO 3apsna. lIpenmnonaraercs, 4To B MOMEHT U3-
JTy4eHUsl TPAeKTOpHs 3apsijia pacroyaraeTcs MPOU3BOJIbHBIM 00pa3oM OTHOCUTENBHO Hauana
cepuueckoil cuctemsl koopauHar. Iloka3aHo, 4To HECMOTPS Ha HanU4yue OOJBIIOTO Pa3HOOO-
pa3us B MaTeMaTHYECKOM IPEACTABICHUN WHIUKATPUC YIVIOBOTO DPACIPEACICHUS H3IIy4YEHHUs
JUISL pa3HOTO POJia TPAEKTOPHBIX KOHPUIypaluii BCE OHU B CIy4yae KMHEMaTUYECKH a/IeKBaTHOTO
ONMCAHUsS BWKEHUS M3Iydarollell 4acTULbl IPUHUMAIOT COBEPIIEHHO OJMHAKOBBIM BUI JaKe
IIPY PA3JIMYHOM PACIOJIOKEHUM OTHOCHUTEIBHO OCEW KoopAuHaT. Ta ke TEeXHUKa OIUCAHUs
MIHOBEHHOT'O YIJIOBOTO PacCIpeneIeHHs] MOIHOCTH U3JIy4YeHMs UCIIOIb3YETCS U UIsl UCCIIE0Ba-
HUS JTUHEHHOMN MOJIIpU3aLMU U3TyUYEHUs [TPOU3BOJIBLHO IBWKYILENCS 3apsykeHHOW yacTuibl. Of-
HAKO Ha 3TOT pa3 [Ulsl MOJHOW MOIIHOCTH MOJSAPU3ALMOHHBIX KOMIIOHEHT U3IyYEHUsS B OTINYHE
OT MpeAbIAYLIETO CiyYasl CKJIaJbIBaeTCsl COBCEM MHas cuTyauus. OKa3anock, YTO UHTErpaibHbIE
KOMIIOHEHTHI JTMHEHHON MONIIpU3allMl MTHOBEHHOT'O M3JIy4YEHHUs CYIIECTBEHHBIM 00pa3oM 3aBH-
CAT OT IPOCTPAHCTBEHHON OPUEHTALMH TPACKTOPHUM YaCTHUIBI OTHOCUTEIBHO OCEW KOOPAHMHAT B
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MOMEHT u3ilydeHus. [loydeHHble 31€Ch pe3ynbTaTbl MOKHO MCIOJB30BaTh I aHAJIA3A YTIIO-
BOT'O pacrpeeseHus U MOJApU3alMyd U3IyueHHs B 3ajaudax, Ui KOTOPBIX OONbLIOE 3HAYCHHE
MMEET OPUEHTALUs TPACKTOPHH M3IIy4YarOLIEro 3apsiia OTHOCUTEIIBHO HMCIIONIBb3YEMOIO SKCIEPH-
MEHTaJIbHOTO 000pyoBaHusA. boinbloe 3HaueHne 3TH MCCIEOBAHUS UMEIOT TaKke B MpoOliie-
MaX KOCMHYECKOTO PaHOU3ITy4YCHUs, HAIPUMED, ISl TIOCTPOCHUS Mpoduield U3ITydeHus myib-
Capos.

KOHCTPYKIHUA BAKYYMHOI'O OHAYJATOPA HA TIOCTOAHHBIX
MATHUTAX C MEXKITIOJIFOCHBIM 3A30POM, IIOBTOPAIOIIIUM
OI'MBAIOIYIO 3JIEKTPOHHOT O ITYYKA.

Bo6asrii I1./1., Konokoasaukos FO.M.

B crarbe onuceiBaeTcsl KOHCTPYKILUS OHAYJISATOpPA HA MOCTOSHHBIX MarHUTax, KOTOPBIN
COCTOMUT M3 HECKOJIBKUX CEIMEHTOB, KaXIbIi U3 KOTOPBIX UMEET BEINYMHY MEKIIOIIOCHOIO 3a-
30pa, 3aBUCSALIETO OT BEJIMYMHBI BEPTUKAIBHOIO pa3Mepa 3JIeKTpOHHOro nyuka. [lepuon u Benu-
YMHBI aMIUIUTY/bl MArHUTHOTO TOJIS B Ka)KAOM CEIrMEHTE OHIYJATOpA MOA0OpaHbl TAKUM 00pa-
30M, 4TO 3HEprusi (OTOHOB MEPBOW FapMOHMKH OyJET UMETh OJMHAKOBYIO BEJIMYHHY BO BCEX
CErMEHTax OHAYJNATOpA. biaronaps ToMy, 4TO MEXIIOIIOCHON 3a30p OHIYJIATOPA BIIMCAH B BEP-
TUKAJIBbHYIO OTHOAIONIYIO 3JIEKTPOHHOTO MyYKa, CHEKTPAIbHbIE XapaKTEPUCTUKU CUHXPOTPOHHO-
IO U3Iy4EHHUs U3 TAaKOro OHAYJIATOpa OyayT CyIIECTBEHHO JIy4llle, YeM U3Ty4EeHUE U3 OHIYIISTO-
pa C MIOCTOSHHBIM MEKITOJIFOCHBIM 3330POM.

OHAYJIATOP HA ITIOCTOAHHBIX MATHUTAX C HEPEMEHHBIM
3A30POM JJIAA JIABEPA HA CBOBO/IHbIX 3JIEKTPOHAX.

Barpako A.M., Bo6msrii [1.11., Cypos JI.C., 3yes B.B., Unpun U.B., Knumenko A.C., Komo-
koJibHUKOB FO.M., OrypuoB A.b., YTkun A.B., Xasun H.T'.

OHayAsSTOp Ha MOCTOSIHHBIX MarHuTax ¢ MEPEMEHHBIM 3a30pOM MpeJHA3HAUEH IS TIOJTY-
YCHUA KOTCPCHTHOI'O0 PCHTICHOBCKOI'O U3JTYUCHUS. I[JII/IHHEI MArHUTHOM CUCTEMBI OHIOYJIATOpA
5M, epuoa A=32MM, aMIUTUTyla MarHuTHOTO ToJsis B=0.75Tn npu MUHMMaIBHOM MEXITOIOC-
HOM 3a30ope h=9MmM. B cTartbe onmuchIBacTCa MarHUTHasi CTPYKTypa OHAYJIATOpPA, OPUTMHAIIBHBIN
Croco0 yCTaHOBKH MOABM)KHBIX THPJEPOB C MOCTOSHHBIMU MarHUTaMU, MPEACTABIECHBI PE3yJib-
TaTbl MATHUTHBIX U3MEPEHUN OHIYJIATOPA.

CUCTEMbI MAT'HUTHBIX U3MEPEHUI CBEPXIIPOBOJSIIUX
BUITJEPOB HA OCHOBE HATSIHYTOH MPOBOJIOKH C TOKOM.

3opuH A. B., Mesennes H. A., Ilykanos B. M. u apyrue.

Paccka3zpiBaeTcst 0 cucTeMax MarHUTHBIX U3MEPEHUI Ha OCHOBE HATSIHYTOM MPOBOJIOKH C
TOKOM, MPUMEHSIEMBIX MPHU MPOU3BOJCTBE CBepxmpoBoAsaumx Burriepos B UAD CO PAH. Ta-
KM€ CHCTEMbI, B OTJIMYUE OT CUCTEM HA OCHOBE JaTyMKa XOJia, MO3BOJISIOT U3MEPSTh MHTE-
rpajbHble XapaKTEpPUCTUKU MArHUTHOTO MOJIs (B YaCTHOCTH, MEPBBIM W BTOPOW MHTErpalibl) B
peaJbHOM BPEMEHH IIPU MOABEME U ONMYCKAHUU MOJis. B MHCTUTYTE y’Ke MHOTO JIET IPUMEHSIET-
Cs METOJ| C MOCTOSIHHBIM TOKOM, a B IOCJIEIHEE BpEMs BHEAPSETCS METOJ C PE30HAHCHOM pac-
KAuKOW MPOBOJIOKM TAPMOHUYECKUM TOKOM, YTO BIIOCJIEJCTBUHU MO3BOJUT MPOU3BOAUTH CBEPX-
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MIPOBOJISIIIAE OHAYISITOPHI, KOTOPbIE TPEOYIOT TOpa3 o 0oyiee TOYHBIX M3MEPEHHIA, YeM BHTITIIC-
pbl. Taxoke paccka3plBaeTcsi O BapuaHTax MeToJia ¢ emé AByMs (popMaMu TOKOB, KOTOpbIE B Ha-
CTOsIIIIEE BPEMSI HE IPUMEHSIOTCSA B HHCTUTYTE.

4,2 T CBEPXITPOBO/ISILLIUIT MHOTONOJKOCHBI BUTTJIEP JJISI
ABCTPAJIUIICKOIO CUHXPOTPOHA

3opun A. B., Mesenues H. A., Bonkos A. A., lllkapy6a B. A., Xpymies C. B., Llykanos B. M.

Otuér 0 4,2 T cBepXIIPOBOASAIIEM MHOTOIOIOCHOM BUITIED A1 ABCTPAIUICKOTO CHH-
xpoTpoHa B MensOypHe, cozganaom B MSAD CO PAH B 2011-2012 rogax. Burriep ucnosnbsy-
ercst B 2013 roga u co3maér caMplil IIUPOKUN B MHUpE IIyUYOK PEHTTEHOBCKOro M3inydeHus. Mc-
MOJTB3YETCS JIJIs1 OMOMEAUITMHCKUX MCCIICIOBAHUHN M JieueHHs. MakcuManbHoe padouee moje 4,2
T. Ilepuon 52 mm. Yucno nap nontocoB 63 (Ha nonHoe noje 59). Bpems noxbéMa u omyckaHus
nojst MeHee 5 MuHyT. BeptukanbeHas aneptypa 10 MM, ropuzoHTanbHas 60 M.

MYJbTAUNOJBLHBIE DJIEKTPOMATHUTHI JUISI BYCTEPA BNL
(CIIIA) M TUHAKA MAX IV LAB (ILIBELIM).

barpakos A.M., Bo6msiii I1.11., I'ypos J1.C., 3yeB B.B., Kob6en B.B., OryproB A.b., [TaBnenko
A.B., Ytkun A.B., Gununuenko A.B.

B cratbhe onuchIBaloTCS KBaAPYIOIBHBIE U CEKCTYIIOJIBHBIC 3JIEKTPOMArHUTHI ISl OycTe-
pa cuaxporporHoro Hakonutenass BNL (CIILIA) u kBaapymnosibHbIC JIUH3BI 711 TUHAKA CHHXPO-
tpoHHOro Hakonurent MAX IV Lab (IlIsenus). B pabore mpencTaBieHsl 1Ba METOa U3TOTOB-
JICHHSI JKEJIE3HOT0 SipMa MarHWTOB M ONMHUCAHHE U3MEPUTENbHON CHUCTEMbI MYJIbTHUIOIBHBIX Tap-
MOHMK MarHUTHOTO TI0JIsI IMH3 C KOMIIEHCALlUel OCHOBHOM rapMOHUKHU.

CIIUPAJIBHBIE OHAYJSITOPHI JJISI KOJLJIAMJIEPA TSI)KEJIBIX PE-
JSATUBUCTCKHUX NOHOB (RHIC) B BPYKXEMBEHCKOM HAIINO-
HAJBHOM JTABOPATOPUMN.

barpakos A.M., BoGasrii [1.[1., I'ypos .C., 3yes B.B., Unbun U.B., Knumenko A.C., Komo-
koiapHUKOB FO.M., Orypuos A.b., YTkun A.B., Xapun H.I'.

CrniupanbHble OHAYJISATOPBI Ha MOCTOSIHHBIX MarHUTaX MpeJHa3HauyeHbl JUIsl YCTAaHOBKU Ha
kotaiigepe (RHIC). OHu sSBISIFOTCS 4acThi0 KOHTPOJIBHO-IIPOBEPOYHOIO SKCIEPHUMEHTA 10 KO-
TepEHTHOMY 3JIEKTPOHHOMY OXJIaKIEHUIO, KOTOphli Oyaer npoBoauthes Ha RHIC. C ux nmomo-
IbI0 OyZIeT 00ecreYnBaThCS B3aMMOICHCTBIE MyUYKa JIEKTPOHOB C ITyYKOM TSIKEIBIX MOHOB. B
CTaThe OMMCHIBACTCS KOHCTPYKLUS CIUPAIBHBIX OHIYJIATOPOB HA MOCTOSHHBIX MarHUTax W pe-
3yJbTAThl UX MAarHUTHBIX H3MEPEHHA.

OCOBEHHOCTH 3AHYJIEHUS HHTEI'PAJIOB MAI'HUTHOTI'O IOJIA
B BUITJIEPAX U OHAYJISATOPAX C YETHBIM YU CJIOM IT1OJIFOCOB.

C.B.Xpymes, B.A.Illkapy6a, B.M.Ilykanos, H.A.Mesenues, B.X.JIes.

B cratpe paccMaTpHuBarOTCs OTIMYUSA PACIOIOKEHHUS TPAEKTOPHUU HJIEKTPOHHOIO ITydKa,
MIPOXOALIETO YEPE3 BUTTIIEP UM OHAYJIATOP, B CIIy4ae HUCIIOJIb30BAHMS YETHOIO YHUCIIA IOJIO-

34



COB BMECTO HEYETHOTO M CBS3aHHBIE C STUM OCOOEHHOCTH pacyera OOKOBBIX montocoB (1/4 u
3/4).

CBEPXITPOBOJAIINMI 15-TOJIOCHBIA BUTTJIEP C IIOJIEM 7.5 T
JJISA LSU-CAMD.

BonkoB A.A., 3opun A.B., JleB B.X., Me3zenneB H.A., CeipoBatun B.M., Tapacenko O.A.,
Xpymes C.B., Ilykanos B.M., lIkapy6a B.A.

CaepxnpoBosauiuil 15-nomouHblil BUTTIIEp ¢ MarHUTHBIM nosem 7.5 T u nepuonom 200
MM ObLT pa3pabotan u u3rorosieH B UAD CO PAH u ycranosnen Ha Hakonurenas LSU-CAMD
¢ sHepruen snekTponHoro nyuka 1.5 ['B (Jlyuzuana, CIIA) B 2013. CUHXpOTPOHHOE U3ITy4Ye-
HUE, TEHEPUPYEMOE BUITIIEPOM, MTO3BOJIMIIO PACIIMPUTH AUANA30H IPOBOJUMBIX YKCIIEPHUMEHTOB
BIUIOTH A0 dHepruu (poToHOB ~ 60 KB onHOBpeMEeHHO Ha Tpex HE3aBUCHMBIX KaHallaX BBIBOJA
U3Iy4deHus. B 1aHHOH cTaThbe OMMCHIBAETCS OCHOBHBIE XAPAKTEPUCTUKH U OCOOEHHOCTH KOHCT-
PYKLIMM MAarHUTHON ¥ KPUOTE€HHOM CUCTEMBI BUTTIIEPA.

TETEMPERATURE- AND PRESSURE-DEPENDENT HYDROGEN
CONCENTRATION IN SUPPORTED PDHX NANOPARTICLES BY PD K-
EDGE X-RAY ABSORPTION SPECTROSCOPY

Aram L. Bugaev', Alexander A. Guda', Kirill A. Lomachenko'?, Vasiliy V. Srabionyan',
Lusegen A. Bugaevl, Alexander V. Soldatov1, Carlo Lambertml’z, Vladimir P. Dmitriev3, Jeroen
A. van Bokhoven*”

ISouthern Federal University, Zorge street 5, 344090, Rostov-on-Don, Russia.
’Department of Chemistry, NIS and CrisDI Centers, Turin University and INSTM Reference
Center, Via P. Giuria 7, 10125 Turin, Italy.
SSNBL at ESRF, Polygone Scientifique Louis Néel, 6 rue Jules Horowitz, 38000 Grenoble,
France.
YETH Zurich, Institute for Chemical and Bioengineering, HCI E127 8093 Zurich, Switzerland.
’Laboratory for Catalysis and Sustainable Chemistry (LSK) Swiss Light Source, Paul Scherrer
Institute, Villigen, Switzerland.

Hydride formation in palladium nanoparticles was stud-
ied by Pd K-edge X-ray absorption spectroscopy in both
the near-edge (XANES) and the extended (EXAFS) re- AP
gions and by X-ray diffraction (XRD) both in situ as a
function of temperature and hydrogen pressure. In con-
trast to EXAFS and XRD, which probe Pd-Pd intera-
tomic distance changes, the direct effect of hydrogen
concentration on the electronic palladium structure is
observed in the intensities and the peak positions in the
XANES region. By using theoretical simulations, we
propose a simple analysis of hydrogen concentration :
based on the changes of relative peak amplitudes in the =y g
XANES region, which correlate with interatomic dis-

tance changes determined by both EXAFS and XRD. By the quantitative analysis of XANES
difference spectra we have developed a scheme to determine the hydrogen concentration in pal-

Hydride Formation
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ladium nanoparticles without applying any additional calibration procedures with alternative ex-
perimental techniques.

Reference:

1. Aram L. Bugaev, Vasiliy V. Srabionyan, Alexander V. Soldatov, Lusegen A. Bugaev, and
Jeroen A. van Bokhoven. The Role of Hydrogen in Formation of Pd XANES in Pd-
Nanoparticles. Journal of Physics: Conference Series, 430 (1), 012028.
DOI: 10.1088/1742-6596/430/1/012028

2. Aram L. Bugaev, Alexander A. Guda, Kirill A. Lomachenko, Vasiliy V. Srabionyan,
Lusegen A. Bugaev, Alexander V. Soldatov, Carlo Lamberti, Vladimir P. Dmitriev,
Jeroen Anton van Bokhoven. Temperature-and Pressure-Dependent Hydrogen Concentra-
tion in Supported PdHx Nanoparticles by Pd K-edge X-ray Absorption Spectroscopy. The

Journal of Physical Chemistry C (2014) DOI: 10.1021/;p500734p

Aram L. Bugaev

Department of Physics,

Southern Federal University

344090, Rostov-on-Don, Zorge Street, 5

E-mail: arambugaev(@gmail.com, Ten.: (863) 219-87-75.

CTPOEHME HAHECEHHBIX Pd-Ag CTEKJIOTKAHHBIX KATAJIU3ATOPOB,
CUHTE3UPOBAHHBIX METOJOM CBC, I1IO JAHHBIM ASS, XF, ESXA U EXAFS.

A.. HI/I3OBCKI/I1711, A.B. KaJ'II/IHKI/IHl, J.. Koqy6el711, 10.C. KOToneBHq2’4, H.E. BOFI[aH‘{I/IKOBa4,
M.IO. Cmupros', TLT. Lsipyasankos®, M.B. Tpenuxun®, H.U. ITetposa’, B.5. Conuapos'.
1) Hucmumym kamanuza um. I'.K. Bopeckosa CO PAH, Hosocubupck
GVB@catalysis.ru
2) Hncmumym npobaem nepepabomxu yeneeooopooos CO PAH, Omck
3) HUucmumym neopeanuuecxou xumuu CO PAH, Hosocubupck
4) Centro de Nanociencias y Nanotecnologia (CNN), Universidad Nacional Autonoma de
Meéxico (UNAM), 22860 Ensenada, México

B Hacrosiee BpeMsi IPOBOJAUTCS MHTEHCUBHBIN TOMCK HOBBIX METOJIOB NPUTOTOBJICHUS
KaTaJn3aTopoB, BKIIOYAIOIINX, KaK HOBBIE CIOCOOBI (hOPMUPOBAHMS aKTUBHOTO KOMIIOHEHTA,
TaK M MCIOJIb30BAaHUE HOBBIX COBPEMEHHBIX HOcuTeNel. HaHeceHHble MasuiagueBble KaTajln3a-
TOPBI IIMPOKO UCHONB3YIOTCS B XMMUYECKON MPOMBIIIJIEHHOCTU Il THIPUPOBAHUS YTJIEBOJIO-
ponoB. CeneKkTUBHOE THJIPHUPOBAHUE AlLETHIIEHA CHIPBIX KPEKEPHBIX I'a30B SIBJSETCS Ba)KHBIM
MIPOMBIIIICHHBIM MPOLECCOM JJIsl OUYUCTKH 3TUJICHA. ALIETUIICH TaKXKe SIBJSIETCS sIOM JJIsl KaTa-
JU3aTOPOB MPOU3BOACTBA MOJMATUIEHA. CEeNeKTUBHOCTh TOrO Mpoliecca OYeHb BaxkHa. Jlaxke
HeOoJIbIII0e YBETUUYEHUE CEJIEKTUBHOCTH CYIECTBEHHO YJIy4IaeT 3KOHOMUKY Ipoliecca. JKCIe-
pUMEHTaAILHO O0Hapy>keHo, uyTo Pd- katanmuzaropbl mpoMoTHpOBaHHbBIE MeTauiaMu B rpymnmsl,
MOKa3bIBAIOT YBEJINUEHHUE CEIEKTUBHOCTU THAPUPOBAHMS alleTHICHa B 3THIIeH. B nanHoi paboTte
MpeANpPUHATA MONBbITKa cuHTe3a Pd-Ag kaTann3aTopoB pa3HOro cocTaBa METOJI0OM TBEPIO(a3HO-
IO FOPEHUs, UCTIONIb3Ys CTEKJIOTKaHb B KauecTBe HocuTens. KaTanuzaTopsl TOTOBUIIMCH MPOIUT-
Koi crexiioTkanu pactBopoM AgNO; u PA(NOs), , CyIIKoid, OCIEAYIONIEH MPOUTKONH PacTBO-
POM TOIUIMBHOM 706aBKHu (D-Tiaroko3sl), CymIKoi U KpaTKOBPEMEHHOM TEIUIOBOM BO3/EHCTBHH
Ha HOCUTEIb C HAHECEHHBIMH TIPEIICCTBEHHUKAMH aKTUBHBIX KOMIIOHEHTOB TIPU TIepEMEIICHIH
o0pasiua uepe3 y3Kyl BBICOKOTEMIIEpaTypHyo o0iacTe. Temneparypa cuHTe3a cocrasisuia 470
— 510 °C. DneMeHTHBI OOBEMHBIN COCTaB KAaTaau3aTOPOB OBLI MCCIENOBAaHbl PEHTTEHOCIIEK-
TPajbHBIM (ITyOPECLIEHTHBIM METOJIOM, a TaKXke, aTOMHO a0COpOLIMOHHOM creKTpocKonue. 3a-
PSIOBOE COCTOSTHHE M DJIEMEHTHBIM COCTaB MOBEPXHOCTHU MPOBOAMICS Ha PEHTTEHOBCKOM (hoTO-
anekTpoHHOM criektpomerpe SPECS, ucnonb30Banyu HEMOHOXpOMATHYECKOE PEHTIE€HOBCKOE M3-
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nydenne nuaun amromuaus AlKa (hv=1486.6 3B). DneMeHTHBII 00beMHBIN M MOBEPXHOCTHBIN
aHanmu3bl MOKa3bIBaloT oboramienue nosepxHoctu vactul] Ag. EXAFS-cnextpel K-kpaeB mo-
riomenus Pd nu Ag peructpuposanu Ha EXAFS-cnexktpomerpe CuOHUpPCKOro LEHTpa CUHXPO-
tpoHHoro uzny4yenus (CLICH, HoBocubupck, Poccus) mo Meronuke Ha MpOMYyCKaHUE U BBIXOIY
(1roOpeceHIIMY [IPU SHEPTUU JIEKTPOHOB 2 ['9B U cpeJHEM TOKE B HAKOMMTEJE BO BpEMS M3-
mepenus 70 mA. ITo ganasim EXAFS, nms BoccTaHOBIIEHHBIX B BOAOPOJE 00pa3lioB UMEET Me-
cTo oOpa3oBanue cruiaBa Pd-Ag. YcTaHOBIIEHO, YTO CENEKTUBHOCTh B PEAKIIMH THAPHPOBAHUS
alleTUICH-3TUICHOBBIX CMECEil BbIIIE JJIs1 HAaHECEHHBIX Ha CTeKIoTKaHb Pd-Ag cnnaBoB, uem
U1t MoHOMeTaimaeckoro Pd o6pasma. M3 manaeix EXAFS 1 POOC npemioxkeHa CTpykTypa
YyacTul| CIUIaBa, olleHeH cocTaB. I[Ipenmnonoxeno, uto Oosiee BbICOKAsk CEIEKTHBHOCTDH CIIJIABOB
Pd-Ag cBsizaHa ¢ yMeHbIIIEHUEM YHUCIIa aICOPOLMOHHBIX MECT, JOCTYIHBIX IJIs1 MYJIbTUILJICTHON
a7IcopOLMHU ATUJICHA.

Pabora Bemonnena Ha obopynosanun CLICH, HoBocubupck, Poccusi, mpuodpereHHOM
npu puUHAHCOBOM MoAnepkke MHUHHCTEPCTBO MPOCBeleHUs U Hayku Poccuiickoit denepanuu, a
Takke npu nojaepxke Poccuiickoro ®onna @ynnamentanbubix MccnenoBanuii, rpant Ne 10-
03-00451-a.

XAPAKTEPUCTHKA d u f COCTOSIHUM B UHTEPMETAJVIMJAX
GdNis,Cuy METOAOM PESOHAHCHOHU ®OTOMHUCCHMN.

B.W. I'pe6ennnkos', T.B. Ky3Heu0Ba1, AlT. KyLII/IHl

IHHcmumym Quzuxu memannos YpO PAH, Examepunbype.
2Ypaﬂbczcm? geodepanvuwiil ynusepcumem, Examepunoype.

I'ekcaronanbnble coennHeHuss RNiS 00s1aga0T cocOOHOCTBIO MOIIIOMATh M XPaHUTh
aToMBbl Bojopona . OHM 0OHApYKUBAIOT pa3HOOOpa3re AMEKTPOHHBIX U MarHUTHBIX CBOKMCTB. B
JIOKJIa/1e IPUBOJATCS PE3yIbTaThl UCCIIEOBAHUS B3aUMOAEHCTBYS f U d 3JIEMEHTOB M €r0 BIIHs-
HUSI Ha (POPMHUPOBAHUE DIEKTPOHHOU CTPYKTYpbl mHTepMeTaunaoB GdNisCuy (x=0,1,2). Do-
TOSMHUCCHOHHBIE 3KCIIEPUMEHTBHl C PE30HAHCHBIM BO30YKIIEHHEM BBIIOJIHEHBl B POCCHHCKO-
HeMelKoil 1aboparopun Ha cuaxporpone BESSY-II.

Ha pucyHke moka3aHo U3MeHeHUe (HOPMbI PEHTTEHOBCKUX (DOTOAMHCCHOHHBIX CIIEKTPOB
(XPS), nonyuyeHHBIX ¢ 3HEPTUAMU (POTOHOB HUXKE U BbIIIE NOpOra BO30YK/IEHUS BHYTPEHHHUX
ypoBHel komrnoHeHTOB: Gd 4d (B coenunennn GdNiyCu c sneprusmu ¢otonos Af 148 u 180
3B), Ni 2p (B GdNis) u Cu 2p (B GdNizCuy). [Ipu noctmkeHnu mopora Bo30y X I€HUSI BHYTPECH-
HEro ypOBHsS OTKpPbIBAE€TCS JONOJIHMUTENbHBIM KaHa 3JIEKTPOHHON 3MUCCHM, CBSI3aHHBIM C 3a-
MIOJTHEHHEM 00pa30BaBILEHCS TBIPKU BAJICHTHBIM 3JIEKTPOHOM U BBIOPOCOM BTOPOTO 3JIEKTPOHA
u3 oOpasua. CkiaapiBasch ¢ IpsAMoil poTosamuccrelt U3 BaJIGHTHOH MOJIOCHI, 3TO KaHaj yBEIUYH-
BAET BBIXOJ (POTOAIEKTPOHOB M3 BO30YKICHHOTO aTOMa, SIBHO YKa3bIBasi Ha SHEPTrEeTHYECKOE T10-
noxenue ero cocrosHuil. Ha pucynke GdNisCu BuaHo, yTo Ha mopore Bo30yxaeHus Gd 4d
ypoBHs 148 5B B crniekTpe BaJICHTHOM MOJIOCH YCUIIMBAETCA MUK C YHEPTUEn CBsi3H 8 3B, 3HAUUT
OH chopMupoBaH cocTosHusAMU ragonunus. [Tuk 1 3B mpoucxoaut ot Hukens, a nuk 3 3B o0y-
CJIOBJICH BKJIAJIOM MeIH (OH OTCYTCTBYET Ha Hepe3oHaHCHBIX criekTpax B GdNis u ycunmBaercs
B coenuHeHuu GdNizCu,. Eme 6ombiie (B 70 pa3, HET pUCyHKa) BO3pAaCcTaeT MHTEHCUBHOCTh &
5B nuka Ha Gd 3d nmopore Bo3Oyxxaenus (hf=1184 3B). Takum oOpa3om, Ha P3 arome He3amon-
HeHHble 4f coCcTOsHUS 00pa3yroT JOBYIIKY Ul BO30YKJIEHHOTO 3JEKTPOHA, KOTOPYIO OH IOKH-
JIaeT MOCPEICTBOM OOpPAaTHOTO MEpexoja Ha WCXOAHBIH YPOBEHb C OJHOBPEMEHHBI BBEIOPOCOM
BAJICHTHOTO 3JeKTpoHa u3 P3 aTtoma, KOTOpBIN (pUKCHpyeTCsl JeTEKTOpOM Kak (POTOIIEKTPOH.
CoBceM mHaue BemyT ceOst BO30YKIECHHBIE COCTOSHUSI MEPEXOJHBIX aTOMOB. 3/1€Ch HET JIOBYII-
K1, BO30Y>KJAECHHBIN 3JIEKTPOH MOKHJIAET POAUTEIbCKUIA aTOM, U OCTOBHAs JIbIpKa 3BOJIIOLIMOHU-
pyer mytem oxke pacmana. Ha aromax mukens (GdNis) u meau (GdNizCu,) BHIHBI 0Ke JTHHHH,
HO (hopMa UX pa3Hasi, Ha UTO UMEIOTCS ONpE/IeICHHbIE TPUYNHBI.
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Htak, pe3oHaHCHAs (OTOAIMUCCHSA AT JETANBHYI0 HH()OpMALNIO 00 IEKTPOHHON
CTPYKTYpPE U MEXaHHU3Max ee (POPMHUPOBAHUS B TPEXKOMIIOHEHTHBIX CO€AMHEHUSIX.
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Pa6ota nonnepxxana PODU (14-02-00080, 13-02-96046-ypan) u YpO PAH 12-V-2-1002.

I'pebennnkoB Bnagumup Nocndosuy,
620990, Exatepun0Oypr, KoBanesckoii, 18;
E-mail: greben@imp.uran.ru, Ten.: (343) 378-37-99.

OOTOIIOMHUHECHEHIHWA U PEHTTEHOBCKASA ®JIYOPECHEH-
A KOMIVIEKCHBIX OKCHU OB ITPU CEJIEKTUBHOM ®OTOH-
HOM BO3BYXJAEHHUMU.

B.IO. VBanos', D.1. 3unun’, B.A. HyCTOBapOB1

b Ypanvckuii pedepanvnwiii ynusepcumem umenu nepsozo Ilpezuoenma Poccuu b.H. Envyuna,
ya. Mupa 19, 620002, Examepunodype, Poccus.
) usgd Co PAH, npocnexm Jlaspenmuwesa 11, 630090, Hosocubupck, Poccus.

[Mornomenue GpoTOHOB BBHICOKOW YHEPTHH B KOHJCHCHPOBAHHBIX Cpeax COMPOBOXKIAACTCS
JTUCCHUITALIUEN MX SHEPTUU MO HECKOJIBKUM KOHKYpPUPYIOIIUM KaHanaMm. CpaBHUTEIbHBIC DKCIIe-
PUMEHTAJIbHBIE MCCIEAOBAaHUS TAKUX KAHAJIOB IO3BOJISIOT IMOJYYUTh HOBOE CHHEPIETUUYECKOE
MOHMMaHUe (PYHAAMEHTATIbHBIX MPOIIECCOB ABOJIOLNUN BTOPUYHBIX IEKTPOHHBIX BO30YKICHHI
(OB). B HacTosmieii pabore mpupoaa BTOpUYHbIX OB B MHOTOKOMITOHEHTHBIX OKcuaax Al,BeOs,
Be,Si04, Al3BesSisOis uccnenyercs myTeM CpaBHUTEIBHOTO aHalW3a JABYX KaHAlOB TUCCHUIMA-
LIUU SHEPTHH (POTOHOB YJIBTPAMSITKOTO peHTreHOBCKoro nuamnaszona (50-150 sB) - dboTtomomu-
HECIEHITMH BUIUMOTO 1/unu Y O-1uana3oHoB U peHTT€HOBCKON (IIyOpeCcIeHITHH.

[MomoOHBIN TOAX0M OBUT BIIEpBhIE TPUMEHEH K aHAJM3y BTOPUYHBIX OB B okcuae Oepuii-
nusi. B cekTpax «ropsidei» peHTreHOBckol (rmyopecueHnuu mpu Bo30OyxaeHuu B obiactu K-
Kpas moryomeHuss Be Obut 3apeructpupoBan 3ddekt Heynpyroro paccessHuss BO30YKIAIOMINX
¢dotonoB [1]. DddexT OblT UHTEPIPETUPOBAH KAK pellaKcalusi KATHOHHBIX YKCUTOHOB BCIIECT-
BHE COMOCTABUMOM 1O BpEeMEHU OBICTPON peslakcalliu penieTku. bbulo yCTaHOBIIEHO, YTO MOTe-
pU DHEPTUM TPU pellaKcallii KaTHOHHBIX SKCUTOHOB B PEHTTEHOBCKOM OONACTH MPaKTUYECKU
COBMAJAIOT C MOTEPSMU SHEPTUU NPU pellaKcalluy NMepBUYHbIX OB, co3maHHbIX BOIM3U Kpas
(yHIaMEHTaNbHOTO MOTJIOIIEHUS - aHUOHHBIX SKCUTOHOB [2]. [To3:xe B [3] ObUTO MOKa3aHO, YTO
JUIsL MHOTOKOMITOHEHTHBIX KPUCTAJJIOB pPellaKcallis KaTUOHHBIX U aHWOHHBIX 3KCUTOHOB OCYIIIe-
CTBIISIETCA B OJHHX M TeX K€ JIOKATbHBIX (hparMeHTax pemeTkd. TakuM o0pa3oM, METOJ MOXKET
OBITh TPUMEHEH IS BBISIBIICHUS TAKUX CTPYKTYPHBIX (DParMeHTOB peIaKcaluy peleTKH.

DKcIepUMEHTHI BBIMONHEHbl Ha craHiMu Supelumi u xanane BW3 (HASYLAB, DESY,
Hamburg), a takxe Ha kanane [1511-3 (MAX Lab, Lund, Sweden) u, wactmuno, Ha kaHane Ne6
Hakonutens BOIIII-3 B CubupckoM 1eHTpe CUHXPOTPOHHOTO M T€PareprioBOro U3myyeHus.

PaGora BbInOIHEHA YaCTUYHO B paMKax 0a30BoOM yacTu roczajganust MunoopHayku PO.
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BJIMSTHUE BO3JEUCTBUSA UMIIYJIbCHOI'O HMOHHOI'O ITYUKA HA
JJIEKTPOHHYIO CTPYKTYPY CJIOEB OPUEHTUPOBAHHBIX
MYHT.

Kopycenxko I1.M. ', Bonoros B.B.", Hecos C.H'
" Omcxui nayunviti yenmp CO PAH, Omck.

CoueraHue YyHHKAIbHBIX (PU3UKO-XUMUYECKHUX CBOWCTB YTJIEPOJHBIX HAHOTPYOOK
(OompIasi yaenbHAss TOBEPXHOCTh, HHU3KAas IUIOTHOCTh, BBICOKAs CTAOMIIBHOCTH, MPOYHOCTH,
COpOIIIOHHBIE ~ XapaKTEPUCTUKU, JUANA30H HM3MEHEHHUS  DIIGKTPOHHBIX  CBOWCTB) U
NEePCIEKTHBHOCTh ISl TPAKTHUYECKOTO MPUMEHEHHS OIPEIEeNWIO BBICOKHHA HMHTEpPEC K HHUM
uccnenosareneil. [Ipu 3ToM HaxomAT mpUMeHeHHe Kak uHauBuAyaibHble YHT, Tak u MaccuBbl
VYHT na paznuussix nomioxkax. Cpeau pacnpocTpaHEHHBIX CIIOCOOOB MacCOBOTO IMOJTYYEHUS
mHorocteHHbix YHT (MYHT) ocobGoe 5
BHUMaHue  yzaensercs  Merony CVD A W
(Chemical  Vapor  Deposition) u3-3a |' Q_,_E_ F
IPOCTOTBI CUHTE3a, BBICOKOH | |'

\ &/

HPOU3BOIUTENBLHOCTH npoiiecca u I\ 1/ oot
nemeBu3Hbl. OnHako (opMHUpyeMble CIIOH T
YHT 3avactyto He o0nagaroT TpeOyeMbIM
Ha0OpOM (HM3UKO-XUMHUYECKUX CBOWCTB U B
OoNbIIMHCTBE  clyyaeB  TpeOyercs  MX
MOIU(PHUIIIPOBATH ISt IPUTAHAS H
HEOOXOIMMBIX XapakTepucTuK. OIHUM H3 5 »_JH \
NEPCHEKTHBHBIX ~ METOAOB  (M3UYECKOTO ~
monupunupoBanus cioeB MYHT sBasercs B
NPUMEHEHNE WMITYJIbCHBIX HOHHBIX ITyYKOB.
JlaHHOEe BO3AEHCTBUE CHOCOOHO 3a CYET
HEPAaBHOBECHBIX TEPMOMEXaHWYECKHX IPO-
IIECCOB, MPOTEKAIONIMX 3a KopoTkuii nmpome-  Puc. 1. XANES K-kpaii noriomenus yriepo-
KYTOK BPEMEHH, BBICOKHX TPAJMCHTOB TeM-  Ja JUId UCCIIETyEeMbIX 00pa31oB:
Heparypbl U JABICHUsA, U3MEHATH Mopdomo- 1) ucxoansiit cnoit MYHT; 2) oOmyuennsiii 1
THIO, DIIEKTPOHHYIO CTPYKTYpy, a TaKkke MMITYJIbCOM;
dbopMupoBath HOBbIe (a30BbIC COCTOSHHS B 3) 00aydyeHHBIH 10 umimyabcamu
marepuaine [1].

OO0nyyeHue ci10eB OpUEHTUPOBAHHBIX
MVHT npoBoauinochk UMITyJIbCHBIM HOHHBIM IIydKOM B ToMckoMm IlonmurexHnyeckoM YHUBEp-
CUTETE CO CIEAYIOUIMMU NapameTrpamu: cocraB nmyuka H+— 15%, C+ — 85%, sneprusa 300 3B,
JUTUTENIBHOCTU uMItyJibca 80 HC, MIOTHOCTh TOka ~20 A/CMZ, KOJIMYECTBO UMITYJIbcOB OT 1 110 10.
HccnenoBanue TpaHchopMaluu 3JIEKTPOHHOM CTPYKTYphl aHAU3UPYEMbIX 00pa3loB OCYIIECT-

Intensity, arb.units
/

¥ I -4 I v I 4 T o ]
270 280 290 300 310 320
Photon energy, eV
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BJISUIOCH C NPUMEHEHHEM IOBEPXHOCTHO 4UyBCTBUTENbHBIX MeToJ0B XPS n XANES peanuso-
BaHHBIX Ha craHuu RGL Poccuiicko-I'epMaHCKOro kaHajla CHHXPOTPOHHOI'O M3JIY4YEHHS DJIEK-
tponnoro Hakonutenss BESSY II (r. bepnun, I'epmanus).

AmHanu3 BaneHTHOU 30HbI MeToioM XPS, a Taxxe nannsle, nonydeHHsle u3 XANES cnekrpa
K-kpast moryomeHust yriepoja, CBHICTEIBCTBYET O pPsiieé M3MEHEHHH TOcCie OONydeHHs UM-
IIyJIbCHBIM MOHHBIM IIydyKOM. XPS CIEKTpOCKONHMs Bal€HTHBIX COCTOSHUM IOKa3aua, 4To MpHU
OJTHOKpaTHOM o0srydeHuHu ucxonHoro ciosi MYHT, 2ps U 2pgir COCTOSIHUSA, OTBETCTBEHHBIC 32
XapakTep ruOpHan3alui aTOMOB YIJIepoja ocTatoTcs 0e3 u3meHeHuid. OgHako B 00JIaCTH SHEp-
ruil cBsi3u ot ypoBHs Pepmu 10 4 3B pukcupyercs yBelndeHHE UHTEHCUBHOCTU 2Py JIEKTPO-
HOB. JlaHHOE yBeJIMUYEHHUE CBSI3aHO C YACTMYHBIM YJAJICHUEM CIIOSl TypOOCTpaTHOrO u aMmopHO-
ro yriiepoja, 1 BO3pacTaHUEM BCIIEACTBHE 3TOI0 OTKPBITHIX rpadeHoBbIX noBepxHocred MYHT
C BBICOKOM MJIOTHOCTBIO J€TOKATU30BAHHBIX 2Py, JIEKTPOHOB OT aTOMOB yIiiepoa. 3apuKcupo-
BaHHOe yBenuueHue oOuieil nateHcuBHOCTH XANES cnekTpa yriepoja Takke MOATBEPKAAET
HalOto1aeMoe M3MEHEeHHe B BalleHTHOW 30He cinos MYHT mocne ogHOKpaTHOTO BO3IEHCTBUS
UMIYJIbCHBIM Iy4koM. Hanbomnee cymiecTBeHHbIE H3MEHEHHUST HAOIIOMAal0TCS 32 KpaeM TOTJIONIe-
Hus yraepoaa, ocooeHHoctu E u F (puc.1) o0beAMHAIOTCS, YTO XapaKTepHO 71l aTOMOB yTJepo-
114, HAXO/SAIIAXCS B SP° COCTOSHIH.

JecsaTukpatHoe BO3AEHCTBUE UMITYJIbCHBIM HOHHBIM MyYKOM HPUBOJUT K CHH)KEHUIO ILJIOT-
HOCTHU 3JIEKTPOHHBIX C2p,; COCTOSHUN OTHOCUTEIBHO OJJHOKPATHO 00JyueHHOro o0Opa3sla B Jua-
na3one oT 4 10 0 3B 1 yBeIMYEHHIO TJIOTHOCTH 3JIEKTPOHOB B C2ps;. DTO OYEBUIIHO CBS3AHO C
nanpHewmen Tpanchopmanuei moBepxHocTHBIX ciioeB MYHT. IIpu sTom npoucxoaut ¢popmu-
pOBaHME HOBBIX CTPYKTYpPHBIX OOpa30BaHH yTIepoa, yBEIUYUBAIOUIUX OO sp3 ruOpUAN3H-
POBaHHBIX aTOMOB yriiepoja. /laHHble 00pa30BaHUs NPEACTABISAIOT COOOM MIOTHO CBEPHYTHIE B
pynonsl TpadeHoBbie ciiou (onion-like cTpyKTyphl) ¢ XapaKTepHBIM pa3MepoM ~5 HM U TOHKHE
HaHOTPYOKH ¢ nmuamerpoM <10 HM. BHyTpm onion-like oOpa3zoBanuii B psiae ciydaeB ObuH 00-
Hapy»XeHbI yIOPAIOYEHHBIE CTPYKTYPbl HAaHOAIMAa3a. 3apOKIEHUE U POCT KPUCTAIIIOB IPOUCXO-
JUT B IIEHTpe c(hepuyecKoro OHMOHA, KOTOPBIN SIBISETCS, MO-BUAUMOMY, IPOMEXYTOUHBIM CO-
crostHueM npu nepexone ot YHT k HanoanmMmazy. B psine cimydae nporiece popMUpOBaHUs HAHO-
alMas3a B OHMOHHBIX CTPYKTypax HE Hayajcd, U OHM COXPaHSIOT CBOIO CTPYKTYypy. MokHO
MIPENIOJIOKHUTD, YTO JTYKOBUYHO-IIOI00HBIE CTPYKTYphl (OPMHUPYIOTCS BCIEACTBHE TEPMOMEXa-
HUYECKUX HANPSHKEHUH, OOYCIIOBIEHHBIX BBICOKHMHU TpaJUCHTAMHU TEMIEpaTypbl U JaBIICHUS,
COMPOBOXKAAIOIINX UMITYJIbCHOE MOHHOE BO3ACHCTBUE, MyTEM CBOPAYMBAHUS HAPYXKHBIX CIIOEB
MVYHT npezactaBieHHBIX MPEUMYIIECTBEHHO TYPOOCTPATHBIM YTJIEPOAOM.

Jlutepartypa:
1. B.B. bonoros, I1.M. Kopycenko, C.H. Heco, C.H. IloBopo3zutok // ®TT. 2014. Ne4. C.
802-805.
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X-RAY ABSORPTION NEAR-EDGE STRUCTURE SPECTROSCOPY
FOR DIAGNOSTICS OF ATOMIC AND ELECTRONIC STRUCTURE OF
GEOLOGICAL MATERIALS

A.N. Kravtsova', LS. Rodinal, A.V. Soldatovl, A. Walkerz, A. Berry3

! Physics Faculty, Southern Federal University, Rostov-on-Don, Russia
? School of Earth and Environment, University of Leeds, Leeds, UK
3 Research School of Earth Sciences, Australian National University, Canberra, Australia
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X-ray absorption near-edge structure (XANES) spectroscopy is an effective modern
technique providing unique information on the 3D local atomic structure (bond lengths and bond
angles) and the distribution of unoccupied electronic states near the bottom of the conduction
band of different classes of compounds under study including geological materials. To obtain
this information from XANES spectra, experimental XANES must be interpreted using
theoretical analysis.

The investigation of atomic and electronic structure of some geological materials has been
performed by the instrumentality of synchrotron-based XANES spectroscopy and computer
modeling.

The theoretical analysis of the sulfur K- and L, ;-XANES spectra of sulfides with NaCl-
type structure (MgS, CaS, MnS) and NiAs-type structure (FeS, NiS, CoS) has been done. The
local atomic structure of Mg, <FeS solid solution has been investigated.

The local environment of such Ti-containing minerals as Ti-bearing forsterite and Ti-
bearing zircon has been analyzed [1,2].

Ti-bearing hibonite is the mineral found in some calcium-aluminum-rich inclusions in
chondritic meteorites [3]. XANES spectroscopy and computer modeling have been applied to
study the local atomic geometry around titanium atoms in Ti-bearing hibonite. Several structural
models of Ti environment in hibonite have been obtained using density functional theory. Theo-
retical Ti K-edge XANES spectra for structural models of Ti-bearing hibonite have been simu-
lated on the basis of both full multiple scattering theory within the muffin-tin approximation for
potential shape and full-potential finite difference method using FEFF9 and FDMNES program
codes. The comparison of the theoretical spectra with the experimental XANES has been done
and the probability of structural models has been discussed.

The work is supported by the grant of the Russian Foundation for Basic Research
(RFBR 14-05-00580).
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XPS U XANES UCCJIEJOBAHUS DJIEKTPOHHOM CTPYKTYPhI
KOMIIO3UTOB SNOX/MYHT.

C.H.Hecos, B.B.bonotos, I1.M.Kopyceuxko.

B nacrosmeit pabore meronamu HRTEM, XPS u XANES uccienosano B3aumoaeincT-
BUE €J10s1 OKcuza onoBa ¢ nosepxHocTbio MYHT B komnosure SnOx/MVYHT, nosnydyeHHOM Me-
TOAOM MAarHeTpOHHOrO HambuleHUs. [IpoBenaeH aHanu3 W3MEHEHHs CTPYKTYphl M XapakTepa
B3aMMOJECHCTBHS MEKIY KOMIIOHEHTaMH KOMIIO3UTA B YCJIOBHAX BaKyyMHOI'O OTXKUIA IIPHU pa3-
JUYHBIX TEMIEpPaTypHBIX pexumax. OcoOEHHOCTH 3JIEKTPOHHOM CTPYKTYphl MOBEPXHOCTHBIX
CI0EB KOMIIO3MTa HcciaenoBaauch MeronoM XANES, ¢ ucnonp3oBaHHEM  pPOCCHMCKO-
T€pPMaHCKOI0 KaHaja BbIBOJA U MOHOXPOMATHU3aLUN CUHXPOTPOHHOT'O U3JIy4EHMS HIEKTPOHHOIO
Hakonutens BESSY II (bepsiun) u nusmepurenshoit cranuuun RGL. ITokazaHo, uro npu ¢popmu-
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poBanuu kommosuta SnNOx/MWCNT MeTronoM MarHETpOHHOTO HAIBUICHHS MPOUCXOAHUT KOBa-
JeHTHas (PYHKIIMOHAIHM3AIMS MOBEPXHOCTH TPYOOK ¢ (hOpMHUpPOBaHHEM XHMHUYECKUX CBSI3eH Ha
Mex(]a3Hoil rpaHuile “okcuaHas IieHka — noBepxHocTh MYHT”. B3zaumoneiicTBue OKCUAHOM
MmIeHKH ¢ noBepxHocThio MYHT peanusyercst ¢ yyacTheMm pemeToqyHoro KUcaopoia MaTpHUIbI
okcuaa oyioBa yepe3 (opmupoBanue Sn-O-C komrmekcoB. Kak mokaszan aHaim3 yriaepoaHBIX
cnexktpoB XANES, a taxke XPS crekTpoB BaJ€HTHBIX 3JIEKTPOHOB OTOKKEHHOI'O B BaKyyMe
KOMIIO3UTa, YBEJIMUEHHE JI0JIM HEHACBIILIEHHBIX CBA3EHM B OKCUE OJI0Ba IPU YIaJIEHUU KUCIOPO-
Jla U3 MJICHKU, MOKPBIBAIOLIEH TPyOKH, HE MPUBOIUT K (POPMHUPOBAHUIO XUMHUYECKHUX CBsI3EH B
Mex(a3HO# 001aCTH KOMITO3UTA, YTO MOATBEPKAAET yUacTHE KHCIOPOa B KOBAICHTHON (yHK-
nuoHanu3anuu nosepxHoctd MYHT mpu B3aumoeicTBUM ¢ okcuaamu ojioBa. PabGora BeImos-
HEeHa Npu yacTuyHoU nojaepxke rpanta PODU Nel4-02-31649 mon_a.

LLIYMOBASI COCTABJISIIOILIASI EXAFS CIIEKTPOB ITPU YCTAHOB-
JEHUU 3APSITIOBOIO COCTOSIHUSA 30JI0TA B CYJIb®UIHBIX PY-
TAX.

[1a"HBEKOB A.B.l’z, Kanaxesckuit B.B.z, Kouy6eii I[.I/I.2
i o .
Hosocubupckuii 2ocyoapcmeennwiii ynusepcumem, Hosocubupck, Poccus.
Hnemumym xamanuza CO PAH, Hosocubupck, Poccus.

HccnenoBanne maTepralioB ¢ HU3KOW KOHIICHTpAIMEH TpeOyeT MpOBEACHUSI CUCTEMATH-
YecKHX padoT MO yBEJIWYECHUIO YyBCTBUTEIBHOCTHU CrieKTpomeTpa. OHON U3 TaKuX 3a/1a4 sBJIs-
€Tcs UCCIIeI0BAaHHE BAJICHTHOIO COCTOSIHMSA 30J10Ta B cyb(GUAHBIX pyaax. Takyro nHpopmMaruio
MOJKHO TMOJy4uTh TONbKO MeTogoM EXAFS, Ho mis sTtoro tpeGyercsi MOBBICUTh UyBCTBHUTEIb-
HOCTb cnekTpomerpa. HeoOxoaumo nmoay4ars JOCTOBEpHBIE JaHHBIE O MOJOXKEHUH Ly kpas 1mo-
TJIOLEHUS 30J10Ta JUIsl 00pa3LioB ¢ COEPKaHUEM HCCIEIyeMOro BellecTBa B IeCATKH ppm. s
OTIpeIeNICHUS Iy TeH yIy4IIeHUs] YyBCTBUTEIILHOCTH CIIEKTPOMETpa OBUTH MPOBEICHBI HCCIIEI0-
BaHMs BKJaJa UryMoB B noJie3Hblid curiain EXAFS oT cucteMbl 351eKTpOnUTaHus U OT BHEIIHUX
HABOJIOK 3JIEKTPOMAarHUTHBIX TTOJICH.

C ucnonb3oBaHUEM HU3MepuUTENs Moka3aTeneil kauecTBa 3nekTpo3Heprun UF2M Obuia
oOHapy’keHa KOppENsLus MEKAY OTKJIOHEHHSMH OT HOPM XapaKTEPUCTHK SJICKTPONUTAHHS U
mymamu EXAFS cnektpoB. s n30aBieHuss OT 3TUX LIYMOB Oblja YCTaHOBJIEHa CHCTEMa
JBOMHOrO npeoOpa3oBaHMs NMuUTaroniero HanpsokeHus. [lo pesynpraTam cratucTHdyeckoil oOpa-
OOTKH CIIEKTPOB MOJYUYEHHBIX J0 U MOCJIE MOJCPHU3AIMH CUCTEMbI 3JEKTPONUTAHHS ObLIO yc-
TaHOBJICHO, YTO CPEIHEKBAAPATHYHOE OTKIIOHEHNE PEHTI€HOBCKOTO MOTJIOMICHUS! YMEHBIIUIIHCh
B cpeaHeM Ha 29%.

Beuto mccnenoBaHo BIMSHHUE 3JIEKTPOMArHUTHBIX HABOJOK BOJIM3M CHEKTPOMETpa Ha
cnektpel EXAFS. Ucnons3yst uameputens nekrpoMarauTHeIX noneit [13-70/1, Obln ycTaHOB-
JICHBI 30HBI C TOBBIIICHHON MHTEHCHBHOCTHIO MArHUTHBIX MMOJIEH B paboyeM 0O0beMe CTAaHIUH.
UyBCTBUTEbHbBIE K BHEIIIHUM 3JIEKTPOMArHUTHBIM IOJISIM 3JIEMEHTHI YCTAaHOBKM OB JIOTOJIHU-
TeNbHO 3KpaHupoBaHbl. OOV, peructpupyrouii peHTTeHOBCKYIO (DI0OpecUeHI0 00pasia,
ObUI MOMeEIIEeH B KOXKyX U3 nepmaimios. ALIT Obu1 nepemMeltieH B 3alIUTHBIA TOJICTOCTEHHBIH Me-
TaITMYecKuil 6okc. CtatucTuueckas o0paboTKa CIIEKTPOB JI0 U MOCIIE BBEICHUS JOMOTHUTEIh-
HOW SKPaHMPOBKU IMOKAa3aJId YMEHBIIEHUE CPEAHEKBAIPATUYHOTO OTKIOHEHHS PEHTI€HOBCKOTO
TIOTJIONICHUS B cpeaHeM Ha 27%.

beut 3anucan psaa cnektpoB EXAFS 00pa3noB cynbpuaHbIX pya Ha OCHOBE MUpPUTA C
pasznuuHbIM conepkaHueM 3onota — 50, 160, 390 u 20 000 ppm. bbuio oOHapykeHO, 4TO ¢
YMEHBIICHHEM KOHIIEHTPALMHU 30JI0Ta CYIIECTBEHHBIH BKJIaL B 0bmacTu Lyj-Kpast morioumeHus
30J10Ta BHOCHUT npeiexainii K-kpaii nmoriouieHust Mbllbsika, coaepikaiierocsi B oopasuax. Ec-
JM TIpH KOHUEeHTpauu 160 ppm kpail 30710Ta pa3nnyuM Ha (OHE Kpasi MbIIIbsSKA, TO HA CIIEKTPE
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obpasiia ¢ 50 ppm kpaii MbIIbska mpeoOianaet. BegyTces moucku oOpasmoB 0e3 mpumecei
MBIIIbSIKA JUTSI TATbHEHIIETO UCCIIeIOBAHUS CBSI3aHHBIX (DOPM 30J10Ta B CYJIb(DUIHBIX pydax.

Kouy6eit JImutpuit UBanoBuy,
630090, HoBocubOupck, mpocrekT ak. JIaBpeHTheBa, 5;
E-mail: Kochubey@catalysis.ru, Temn.: (383) 330 97 69.

®OPMUPOBAHUE UKOCADJIPUYECKON ®A3bI B KBASUKPU-
CTAJUVIE CUCTEMBI AL-CU-FE.

O.E. IMonoxenues', M.A. BmeeBal, A.H. KpaBI_[OBal, B.K. Koukuna', 5I.B. 3y6aBquc2,
A.B. Commaros'.

1 . .
FOorcnwiii gpedepanvuviti ynusepcumem, Pocmog-na-/[ony.
2 .
PHI] «Kypuamosckuti uncmumympy, Mockaa.

B  pabore mpencTaBieHBl  Pe3yJIbTATHI
MOJICJIMPOBAHUS ~ HMKOCAdIPUUYECKOTO  OKPYKECHUS 2.631&
kBasukpuctauia cucreMbl Al-Cu-Fe, wuccrenoBan
CTPYKTYPHBIM Tepexo] KpUCTAI — KBa3HUKPHUCTAJLI:
u3 KpucTaia-npadasbl Al;oCuyoFeqg B
KBa3UKPUCTAILIT AlgsCuxFeqs. Uccnenosanue
MPOBOJAMIIOCH HA OCHOBE aHaln3a OJMKHEH TOHKOM
CTPYKTYpPbl PEHTI€HOBCKHX CIIEKTPOB IOIJIOIICHUS _
(XANES) wu kommbroTepHoro  mozenupoBanus 2 .04
CTPYKTYpbl KBa3UKpHUCTaJlZla U pacuera CIEKTPOB
nornomierns. O0pasnpl cucrembl Al-Cu-Fe Opun
MOJy4YE€Hbl METOJIOM MOPOIIKOBOM Metayumyprun. Ha
pUCYHKE  TpEICTaBICHAa  MOJENb  OJMKalIero
OKpy»XEHHEe  aTOMOB MeOd M  Keilesa B
kBasukpuctamie AlegsCupxpFejs. Ha ocHoBe ananmza
XANES 6p11a n3y4eHa BO3MOXHOCTb (POPMUPOBAHUS
MKOCa’PUUECKOTO  OKPYXKEHHUSI BOKPYT aTOMOB
JKenesza, COCTOsIee TOJIBKO W3 aTOMOB aJlOMUHUS,
IIPU 3TOM aTOMbI MEJIU COXPAHSUIA CBOIO T€OMETPHIO, 2.61 'i
TAaKyl0 Kak B Kpucramie-mpadassl. OmnpeneneHsl
JUTMHBI ¥ YTJIBI CBS3M B KBa3UKPUCTAIIIE CHCTEMBI Al-
Cu-Fe. HccnemoBana  »JEKTpOHHAs  CTPYKTypa
KBa3UKpPHUCTAILJIA, MPEACTABICHBl PacyeThl MOJHBIX U
MapUUAIBHBIX TJIOTHOCTEH 3JIEKTPOHHBIX COCTOSHHUM

HUDKE U Bblle ypoBHA DepMmu 111 MOJEIM KBa3HK- O ‘ c .

pucranna. UccnenoBanue BBIIIOJIHEHO npu _ _

o Mozegua Fe Honmus Cu {lozmnga Al TTosnigra AF
Q)HHaHCOBOI/I HOHHGP)KKG rpaHTa Pq)q)I/I Ng 14_02_ o KPICIMATTE 8 KREn e meaaTe
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WCCJEJIOBAHUE MOJIEKYJIIPHOM U QJIEKTPOHHOM CTPYK-
TYPbI KOOPAUHAIIMOHHBIX COEJUHEHUN IVIATUHBI 11O JAH-
HBIM CIIEKTPOCKOIINU PEHTTEHOBCKOI'O IIOTJVIOIEHUSA "
DFT PACYETOB.

O.E. onoxenues', B.K. KO‘{KI/IHal, B.JL Ma3an013a1, AL ByraeBl, A.B. Conparos'

1 . .
FOoicnwiii hedepanvuwiii ynusepcumem, Pocmos-ua-/{ony.

JlanHas paboTa MOCBALICHA UCCIIEOBAHUIO JTOKAJILHOW aTOMHOU M AJIEKTPOHHOM CTPYKTYpbI
OMOJIOrMYECKH aKTHBHBIX MPOTHBOOMYX0JeBbIX mpenapatoB miaTuHbI(1]): mucnnatun - PtCl(NHj3),,
kapoorutatus - PtCqH oN,O4, okcamumnatun - PtCgH 4N,O4 B iporiecce ruparaiiuy U CBS3bIBAHUU
¢ azotucteiMu ocHoBaHuAMU JIHK. IlpoTuBoomyxoseBslil a3 GekT npenapaToB IIIATHHBI OCHOBBHIBA-
€TCsl Ha MX B3aMMOJIEWCTBUHU C a30TUCThIMU ocHoBaHmsiMu JIHK moBpexneHHOW KIeTkH, oOpa3ys
BHYTPH- U MEXCIIUpaJIbHbIe CIIMBKH, 610kupys cunte3 JJHK u ee mocnemyromtyio permkanuro.

Ha ocnoBe Teopun dynkumonana miotHoctd (DFT) umccnemoBana momnekyispHas M 3JCK-
TPOHHAs CTPYKTypa COCIUHEHHMH IMJIATHHbI, IPOBEACHO MOJCIUPOBAHUE B3aUMOJCHCTBUS COEAMHE-
HUH IJIaTUHBI C OPTraHUYECKUMH MTPOU3BOJHBIMUA aMHHOIPYIIIBI U a30TUCTHIMU ocHOBaHusMH JIHK.
OmnpeneneHbl TeOMETPUYECKHE MTapaMeTphbl BOJU3U aKTUBHOTO LIEHTPA COSAMHEHHH - JIJTMHBI CBsI3eH,
BaJIeHTHbIE yTIibl. IIpencTaBieHo CTpOEHHE 3JIEKTPOHHBIX YPOBHEH, HEPreTHUECKOe I0JIOKEHHE
YpOBHEH 3aHATBHIX U CBOOOJHBIX MOJEKYJSApHBIX opOuTaneit (MO), pacnpenenaeHue MOJHbIX U Hap-
[IUATBHBIX TUIOTHOCTEH 37eKTpoHHBIX cocTossHui (DOS) B obnmacTu sHEpruil BEpXHUX 3aHATHIX U
HIDKHUX cBOOOJIHBIX MO, paccunTaHbl KojieOaTeNbHble CIIEKTPBl COEMHEHUH. Pe3ynbraTsl TeOopeTH-
YECKUX PacdyeTOB MOATBEPKIAEHBI IKCIIEPUMEHTAIbHBIMU UCCIIEJOBAHUAMU HAa OCHOBE CIIEKTPOCKO-
MU PEHTTeHOBCKOTO moriomeHus 3a Pt Li-kpaem (KMC-2, BESSY II HZB, bepmun, ['epmanns),
nHppakpacuoit (;1a6. UK dypre cnexkrpomerp ®CM 1202) u yapTpaduoneroBoit (1ab. criekrpodo-
tomeTp UV-2600, Shimadzu) cnekrpockonuid.

NccnenoBanre MexaHW3MOB CBSA3bIBaHUS IUIaTUHOBBIX mpenapaTtoB ¢ JJHK nmoBpexaenHoi
KJIETKU SIBJIIETCS BaKHBIM JJIs1 IOHUMaHMsI UX IPOTHBOOIYXOJIEBOr0 ACUCTBUS U AAJbHEHILIEro pas-
BUTHUSI HOBBIX POTUBOOITYXOJIEBBIX CUCTEM.

ITonoxenues Oner EBrenneBuy,
344090, Pocros-Ha-/lony, ynuua P. 3opre, 5;
Ousndeckuii paxynpreT, FOkHOTO (heepanbHOr0 YHUBEPCUTETA,

E-mail: olegpolozhentsev@mail.ru, Ten.: (863) 297-51-26.

OIITUYECKASA U JJIOMUHECIHEHTHAS CIIEKTPOCKOIINA CIIMH-
THJVIAHIUOHHBIX KPUCTAJIJIOB HOBOI'O ITOKOJIEHUA

B.A. ITycTroBapoB
Ypanvcruii pedepanvrulii ynusepcumem umenu nepsozo Ilpesudenma Poccuu b.H. Envyuna
620002, Examepunbype, y1. Mupa, 19.

Ananu3 o0Iero TpeHja B NPUMEHEHUU CLUUHTHWUIALIMOHHBIX MaTEpHUaoB MOKA3bIBAeT,
yro nocie 2005-2008 rogoB UX OCHOBHOE NOTPEOICHNE TPUXOAUTCS HA MEAULIMHCKYIO IUArHO-
CTHKY U, IPEUMYILIECTBEHHO, HAa CUCTEMBI Oe3omacHocTH. [l cucTeM paJuallMOHHOTO KOHTPO-
51, paAMallMOHHONW M SA€PHON 0e30MacHOCTH aKTYaJbHBIM SIBISIETCS NMPUMEHEHHE CIIMHTHILISA-
LUOHHBIX JIE€TEKTOPOB, PabOTAIONIMX B CHEKTPOMETPUUECKOM PEXUME C BBICOKMM JHEpreTHye-
CKUM paspelieHueM. Takue OEeTeKTOpbl OCHOBaHbl Ha IpuMeHeHuu KpuctauioB LaBr;:Ce,
Srl:Eu, La;Be;Os:Ce. OTu KpuCTAIIBI XapaKTEPHU3YIOTCS BBICOKMM CBETOBBIXOJOM, MAaJIbIM
BPEMEHEM 3aTyXaHUs CUUHTWUISILIMOHHOTO UMITYJIbCa, BBICOKUM YHEPreTHUECKUM pa3pelIeHueM
(1a yposHe < 3% npu snepruu 0.661 M»B), cTaOuIBHOCTBIO MAPAMETPOB B IMIMPOKOM AHAIA30-
He Temnepartyp [1,2].
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B nacrosmieit paboTte ucciemoBaHbl yKa3aHHBIE BBIIIE MOHOKPHCTAILIBI ONMTUYECKOTO Ka-
YecTBa POCCUICKOro Mpou3BocTBa, BelpameHHble B OO0 «Crapk» (O6HMHCK) [3,4] 1 B MHCTH-
TyTe reojorun u Munepainoruu CO PAH [5,6].

Bpewmsi-paspemiennsie crnektpsl dotomomuHecuennuu (OJI) B obmactu 250-800 HM,
BpeMsi-pa3pelieHHble crekTpsl Bo30yxaenus ®JI B UV-VUV oGnactu (3.4-32 3B) u ynprpa-
MSTKOM peHTreHoBckon obnactu (50-280 u 500-620 5B), a takke kuHetuka 3aryxanus OJI 6b1-
mu uccnenosansl npu T=295 u 7.5 K npu cenekruBHOM Bo30yxaeHnn CH. DkcnepuMeHThI BbI-
nonHeHsl Ha ctaHiuu SUPERLUMI (UV-VUV o6nacts) u Ha xaHane BW3 (XUV obnacts) B
naboparopurn HASYLAB (DESY, Hamburg). O6napyskeHa 3HauMTeIbHAs HEMPONOPIHMOHAIb-
HocTh BeIxoga ®JI ¢ poctom sHepruu Bo30OYKACHUS U U3MEHEHHE KMHETHKH 3aryxaHus @JI B
obyacTu MOPOTroB (POTOMOHU3ANMH KPUCTALIO00PA3YIONINX aTOMOB M, OCOOCHHO B 00JIaCTH TH-
rantckoro pezoHanca (110-150 3B).

Pa6ora nognepxana HASYLAB (DESY, mpoekr [-20110843) u MunucrepctBoM oOpa-
30BaHMs U Hayku Poccuiickoit ¢enepannu (6a3oBast yacTh TOCYJapCTBEHHOTO 3a/1aHUS).

Jluteparypa:
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[2] E.V.D. van Loef, P. Dorenbos, C.W.E van Ejik et al., Appl. Phys. Lett. 79 (2001) 1573.

[3] A.W. Bempusnnes, [latent PO Ne 2426694, npuoputet ot 15.02.2010.

[4] B.A. IlycroBapos, A.H. Pazymos, JI.1. Bempunnes, ®TT 56, 2 (2014) 343-348.

[5] V.A. Pustovarov, [.N. Ogorodnikov, A.A. Goloshumova, L.I. Isaenko, A.P. Yelisseyev, Op-
tical materials 34, 5 (2012) 926-930.

[6] E.G. Tsvetkov, G.M. Rylov, V.N. Matrosov, Materials Res. Bulletin 41 (2006) 307-318.

ITycroBapoB Binagumup AnekceeBud,
620002, ExatepunOypr, Yp®@VY, kadenpa skcriepuMeHTaTbHON HUUKH.
E-mail: vpustovarov@bk.ru, Ten. +7(343)375-47-11.

NCCIEAOBAHUE TPAHC®OPMALIMU CTPYKTYPBI CoMo u Co-
MoNi IUTPATHBIX KOMIIVIEKCOB B IPOLHECCE ITPUI'OTOBJIE-
HUSA KATAJIM3ATOPOB I'MAPOITIEPEPABOTKN HE®THU METOJ1O0OM
EXAFS

B.C. Cemeiikuna'?, B.B. Kanaxesckuii'~, E.B. HapXOquKI’2

"Hosocubupckuii Focyoapemeennwiii Yuusepcumenm.
2HHcmumym kamanuza um. I K. bopecxosa CO PAH, Hosocubupck.

Hcnonb3oBanne KOMIUIEKCHBIX IpeamecTBeHHUKOB Mo, Co u Ni B IpUroTOBJIEHUH Ka-
TAIUTUYECKH aKTUBHOTO KOMIIOHEHTAa KaTallM3aTOpOB THIporepepadoTku HedTH B MOCIEAHEE
BpeMs MoJIydaeT Bce Oouibliiee pa3BUTHE OJaroaaps MOBBIIIEHHON KaTaJTUTHYECKONM aKTUBHOCTU
no100HbBIX cucTteM. CUnTaeTCsl, UTO BBECHHE OPraHUYECKUX KOMILIeKcooOpa3oBaTene (1uTpa-
Thl, anetathl, DJITA) NpUBOAUT K MEHbILIEMY B3aUMOJECHCTBUIO COCAMHEHUI BBIIICYTIOMSHYThIX
METAJIJIOB C MOBEPXHOCTHIO HOCUTENS U, B KOHEUHOM UTOTE, CIIOCOOCTBYET (POPMHUPOBAHUIO JKE-
JaeMOi CTPYKTYphl aKTHBHOTO KOMIIOHEHTa — AMCIEpcHOW (azbl MoS;, mpoMOTHpOBaHHOM
cynmbduaamu Co u/mmm Ni.

Opnako uccneaoBaHue NMPEBPALLEHUI KOMIUIEKCHBIX COEIUHEHHH B IIPOLIECCE TPUTOTOB-
JICHUS KaTaJIM3aTopa, a UMEHHO: HAHECEHH Ha HOCUTENb (4arie Bcero Ha Al,O3), mpokaauBaHus
U Cynb(UANPOBAHUS, - 10 CHX IOp MPEJICTABISAETCS CIOKHOU 3anaueil. B nanHoi pabote meTo-
nom EXAFS cnekrpockoruu Ha 6a3e EXAFS-cranmmmn CuOupckoro meHTpa CHHXPOTPOHHOTO H
TEpareproBoro M3nydeHus Obuid u3yudeHsl npespauienus CoMo u CoMoNi nuTpaTHBIX KOM-
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IIJIEKCOB B MPOIIECCE MPUTOTOBIICHUS U UCTIBITAHUS KaTalU3aTOPOB THAPOINEPEPAOOTKU TSKEION
HedTH. B KauecTBe HOcHUTENEH KaTalW3aTOPOB MCIIOJIB30BAIM OKCHJI QIIOMUHUS M MPUPOIHBIN
MaTepuaj CEMUOJUT, COCTOSIIINUN U3 OKCUAOB U cuinkaroB Ca u Mg. MIHTepec B MCIBITaHUAX
KaTaJn3aTopoB TUAPONEpepaboTKH HEPTHU C MCIIOIb30BAaHUEM IIOCIEIHEr0 HOCUTENs 00yClOB-
JIEH OCHOBHBIMHM CBOMCTBAaMH €T0 MOBEPXHOCTHU, MPEMATCTBYIOIIUMH KOKCOBAaHUIO U JI€3aKTHBA-
LIUM KaTaau3aropa.

Crnektpel EXAFS K-kpaeB norsomieHuss MoaubieHa, HUKeNIS U KobaibTa ObUIM 3amuca-
HbI 10 CTaHJAapTHOW Metoauke [1] B pexxume Ha mpomyckaHue ¢ maroM 2.0 3B u Benuuune
ckauka Ha K-kpae moriomenust uccieayeMoro XuMu4Ieckoro aeMenTa Ap=0.8. Ocuuminpyto-
mast gacth y(k) ciextpa EXAFS 6bima nmpoananmsuposana kak k>x(k) s kpaes mormomenns Ni
1 Co B mpejenax BOTHOBBIX uncen k = 3-12 A, mst Mo — B pezenax k = 3-14 A™. Kpussie pa-
nuanbHOro pacnpeaeneHus atomos (PPA) noctpoens! 6e3 npumenenust @ypre-puiabTpanuu.

[lonydyeHHbIe pe3ynbTaThl COINIACYIOTCS C JIMTEPAaTypHbIMM J@HHBIMMU [2] KacaTeiabHO
opMUpOBAHHUS BHYTPEHHEi KOOPIMHALMOHHOM chepsl coctasa [(MoO,);03(HCit),], rae HCit™
— 3alPpOTOHUPOBAHHBIN LUTpaT-uOH. JloOaBiieHue coeit Co”" HeCKOJIbKO MEHSIET kaptuny PPA
Mo, 4TO MOXXET CBHUJETENILCTBOBATH B MOJb3y 0Opa3oBaHus coBMmecTHOro CoMo komriekca,
OJTHAKO BBEJICHUE M30BITKA KOMILIEKcooOpa3oBartenel (arerar-uonoB) B ciaydyae CoMoNi KOM-
IUIeKCca, O-BUAUMOMY IPUBOIUT K 00pa30BaHUIO B PacTBOpE OTAEIbHBIX coenuHeHuit Mo, Co u
Ni, a Takke MEHSET XapaKTep CBS3bIBAHUS UTPATHBIX JIMTAHJIOB 33 CUET CMEIIEHHs KHCIOTHO-
OCHOBHOTI'O paBHOBECHS pacTBopa B cTopoHy 6oibmux pH (PucyHok 1, a).

HaneceHne KOMIUIEKCOB Ha OKCH/JI aJllOMUHUS BEJIET K MosBiIeHUI0 Ha kpuBblX PPA Co u
Ni cuUrHaIOB, OTHOCAIIMXCS K CBSI3(M C pelIeTOUYHbIMU Kucnopoaamu Al,Os, OTHOCUTEIbHAS UH-
TEHCHUBHOCTh KOTOPBIX YBEIMYUBAETCA B IIpoliecce Mpokayiku karanuzatopa mnpu 200 °C. Xapak-
TepHO, 4TO B ciyyae CoMo KoMIUIeKca JaHHas TeHICHLUs HaOironaeTcst B OOJbIIEH CTENeHH,
YTO, BO3MO’XHO, TOBOPUT O HEKOTOPOM Pa3pyIIEHUN OMMETAIIMYECKOI0 KOMILJIEKCA B YCIOBHSIX
HE/0CTaTKa OpraHMYecKuX JUranaoB 1 BxoxaeHuio Co B pemetky Al,Os. Okpyskenue Mo mpu
HAaHECEHUH TpeTepreBaeT HEOOBIION CABUT B CTOPOHY MEHBIINX JIUH cBsa3ei 1t CoMo u B
cTopony Oonbmux cBszei ;s CoMoNi komiiekca. [IpumedaTenbHo, 9TO B MOCISAHEM Cliydae
HaOI0AaeTCsl CYIIECTBEHHOE M3MEHEHHE CTPYKTYpPbl BTOPOH KOOPAMHAIIMOHHON c(epbl, KOTO-
poe, OJTHAKO, HUBEJIUPYETCS NP JJIUTEITLHON TepMOOOpaboTKe.

Ha xpuBsix PPA Mo nns oOpasua katanuzaTtopa, cyibhuaupoanHoro B Toke HoS/He
npu 350°C, MOMHMO OCHOBHOTO MHTEHCHBHOTO nuka mpu 2,3 A (cBsa3p Mo-S B MoS;) npucyT-
CTBYET HEOOJIBIIIOE IJICUO, OTHOCSILEECS K CBSA3U C KUCIOPOJAOM HOCHUTENS, KOTOPOE MOCie KaTa-
JUTUYECKHUX UCIBITAHUN Ha PEaIbHOM ChIpbe TPAaHCHOPMUPYETCSA B OTJCIBHBIN MUK U HECKOJIb-
KO Bo3pactaeT B MHTeHcHBHOCTH (Pucynoxk 1, 6). [1o Bceii BepoATHOCTH, O BO3/ICHCTBHEM BbI-
cokux temmeparyp (350-450 °C) Hekotopas 4acTb aKTUBHOTO KOMIIOHEHTa HEM30€KHO Mepexo-
JUT B PEUIETKY HOCUTENS C 0Opa30BaHMEM KaTAJUTUYECKH HEAKTHBHBIX (a3 — MpennooxKH-
teabHO CoM0Q04, CoAl,O4 u NiAl,O4, 0THAKO BBEICHUE OPTAHUUECKUX KOMILIEKCOOOpazoBare-

'&a) CoNiMo 18 (6) CoMoNiS/AIZOa [0 peakyum
_ 64 o= - ] Mo-S CoMoNiS/Al O, nocne peakuuu
z Mo-0-Mo CoMo 3 16 2
S =
z lM 0-0 0-Mo T 141
8: 4 4 (nurauna) Mo-Co g 124 Mo-Mo
2 Mo-Ni © 10] Mo-Co
T ) Mo-Ni
2 I 8-
£ Z Mo-kpan
£ 24 - Y o 64 -
5 Mo-kpan g1 oo Mo.S
E Q (2 xoopa. chepa)
) 2 24
=
0 T T T T T T " O 0 T T T . : A
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 78910
r, A r, A

Pucynok 1. Kpussie PPA Mo (a) pactBopoB CoMo u CoMoNi koMIuiekcoB u (0) cyabpuanpoBan-
HbIX CoMONIiS/Al,O; kaTanu3aTopoB 110 U mociie nepepadoTku HedTu.

46



JIeW MO3BOJISIET B 3HAYUTEIBHOW MEPE MPEAOTBPATUTH 3TOT MPOIIECC.

Cpasnenue kpuBbix PPA Mo nns cynbsduaupoBannbix katanuzaTopoB CoMoNiS/AlLOs
u CoMoNiS/Cenuoynt 10 peakiuu OJHO3HAYHO CBHJCTCILCTBYIOT B TOJB3Yy HU3KOW CTEIICHU
cyabpuaupoBanus nocienHero oopasua (Pucynok 2). CHUMKM IpOCBEUMBAIOILEH JIEKTPOHHON
MHUKPOCKOIIAU MOJITBEPKAAIOT HaHHyo rurnore3y: 1t CoMoNiS/Al,Os akTHBHBIA KOMIOHEHT —
POKUIKH Cyibhua0B Mo,Co 1 Ni ¢ MEKIIIOCKOCTHBIM paccTosinueM 6,2 A - paBHOMepHO pac-
MpE/ICNICH MO0 TMOBEPXHOCTH HOCHUTENS U MMEET BBICOKYIO CTENEHb YKIaaku (3-8 cloeB), B TO
BpeMs Kak Ha oopasie CoMoNiS/Cennonut kapTUHA pacnpeaeaeHus HEOAHOPOIHAs U CTENEHb
YVKJIQJIKU CJIOEB HEBBICOKA (1-4 ci10s1), 4TO TOBOPUT O OOJiee CUIILHOM B3aUMOJICUCTBIUM aKTUBHO-
ro KOMIIOHEHTa C HEKOTOPhIMH (ha3aMu JTaHHOT'O HOCUTEJIS.
Pucynok 1. Caumox [T9M CoMoNiS/Al,Os (cripaBa) u CoMoNiS/Cenmonut (cieBa) mocie pe-
aKIUK rupornepepaboTKU TSHKEIOoN TaTapckoit HedTu.

Jlureparypa:

1. Kouy6eii /.. EXAFS criekrpockomnus karamu3atopoB. // HoBocubupck. Hayka. 1992. C.94-
116.

2. Alcock N. et al. Complexation between molybdenum(VI) and citrate: structural characterisa-

tion of a tetrameric complex, K4[(M00;)40s(cit)2]*6H,0 // J. Chem. Soc. 1990. P. 707-711.
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Cewmeliknna Bukropus CepreesHa,
E-mail: viktoriyasemeykina@ngs.ru.

NCCIUIEJOBAHHUE Pd/CUBYHHUT U Pd-Ga/CUBYHUT KATAJIU3A-
TOPOB KNAKOPAZHOI'O T'MIPUPOBAHUSA AHETUJEHA METO-
JAOM EXAFS

H. C. CmupnoBa’, JLA. H_InsmHHl, E.A. AHOH_IKI/IHal, H. b. ]_HI/ITOBal,
. 1. Koqueﬁz, ILT. L[BIpynBHI/IKOBl.

L ®eoepanvroe 2ocydapemeentioe Grodacemnoe yupescdenue nayku Uncmumym npobnem nepe-
pabomxu yeneeodopooos Cubupckoeo omoenenus Poccutickoti akademuu Hayk, e. OMck,
’@edepanvroe cocydapemeentoe Giodicemnoe yupesicoenue nayku Muemumym kamanusa um.
I'. K. bopeckosa Cubupcrozo omoenenus Poccuiickoti akademuu nayx, 2.Hosocubupck.

KuakodaszHoe KaTaTUTHYSCKOES THIPHUPOBAHUE AICTHIICHA, MOJYYEHHOTO OKHUCIIATEh-
HBIM MMHUPOJIU30M METaHa, B 3TUJIEH - OCHOBHAs CTaJus TEXHOJOTHH MepepaboTKu MPUPOIHOTO
rasza, pa3pabarsiBaeMoii pupmoii Synfuels Int. Inc. [1]. B kadecTBe kaTamm3aTopoB UCHOIB3YIOT
HAHECEHHBIN Nannaauii, MoauduurpoBaHHbIi TaueM uinn uHaueM [2]. [lpupona B3aumopeii-
CTBUS AJIIAHUS ¥ MOIU(HUKATOPA B JAHHBIX CHCTEMAaX MCCIIE0BaHA HEJOCTATOYHO.

enpro qaHHOW PabOTHI SABIISIOCH UCCIICIOBAHNE CTPYKTYPHI M KATAIMTUYECKUX CBOMCTB
HaHeCeHHBIX Ha CHOYHUT MOAM(PHUIIMPOBAHHBIX TalIMEM MAJIAHEBBIX KAaTAU3aTOPOB KHUIKO-
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(ha3HOTO THIPUPOBAHUS AICTHIICHA, MPUTOTOBJICHHBIX IMPOIUTKONW CHUPTOBBIMH PACTBOPAMHU
MpeanecTBeHHUKOB. Bribop rpaduTononobHoro yriaepoanoro Hocutenst CuOyHuTa B KauecTBe
HOCHTENST OBbUT OOYCJIOBIICH MPAKTHUYECKH IOJIHBIM OTCYTCTBHEM IO CPAaBHEHHUIO C OKCHIOM
QIIOMHUHHUS CUJIBHBIX JIBFOMCOBCKMX KHCIOTHBIX IIEHTPOB, CIIOCOOCTBYIOIIUX yBEIMUYEHUIO CKO-
pocTH 00pa30BaHUs OJIUTOMEPOB.

Cepus kaTanu3aTopoB ¢ MOJIbHBIM cooTHomeHueM Pd-Ga 1: 0.1; 1: 0.25; 1:0.5; 1:1; 1: 2;
1:4 ObuTa UCTIBITaHA B PEAKIMK KUIKO(A3HOTO THAPUPOBaAHUS arleTwieHa. B kauectBe oOpasiia
CpaBHEHMS UCHONb30Bainu Karanu3atop Pd/CulOynut, He coaepkamuii ramnus. Dusnko-
XUMUYECKHUE UCCIICIOBAHMS YaCTUYHO BBITIOJIHEHBI Ha MPUOOpHOH 6a3ze OMCKOTro peruoHaibHO-
ro LIKIT CO PAH (Omck). EXAFS-cnektpbl K-kpast morsjomieHus nauiagus CHUMald Ha CTaH-
uun EXAFS-cnextpockonuu Cubupckoro nenrpa CU (MAD CO PAH, r. HoBocubupck).

CornacHo gansabiM crnekTpockonuu EXAFS, B MoauduurpoBaHHbIX TalliMeM KaTalu3a-
TOpax AaKTUBHBIH KOMIIOHEHT TIPUCYTCTBYE€T B BHJIE HECTEXHOMETPHUYECKOTO MaJjiauii-
TaJIJIIeBOTO TBEPJOTO PacTBOPA, YTO oOecmeuynBaeT 0ojiee BHICOKHE 3HAUCHHUS aKTUBHOCTHU KaTa-
JIU3aTOPOB M MX CEJIEKTUBHOCTH MO ATUJeHY. ONpenemnsonyto pojb OKa3bIBA€T COOTHOIIICHUE
KOJIMYECTB HAHOCUMBIX KOMIIOHEHTOB. BBenenue 6onpmux konudectB Ga (MOJIbHOE OTHOIIICHUE
Pd:Ga > 1:0.5) npuBOANT K CHIDKEHHIO aKTHBHOCTH 00PA3II0B 32 CYET OJIOKMPOBAHHUS TOBEPXHO-
CTH OMMETANIMYECKUX YaCTHUIl H30BITKOM OKCHIA TaJlIus.

Jluteparypa:
1. M. Johnson, E. Peterson, S. Gattis. U.S. Patent Ne 20070021638 A1, 2007.
2. M. Johnson, E. Peterson, S. Gattis. U.S. Patent No US2011/0217781A1, 2011.

Cmupaosa Hanexna CepreeBHa,
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THE X-RAY INVESTIGATION OF NEW NANOSTROCTURED
MATERIALS FOR RENEWABLE ELECTRIC CURRENT SOURCES.

G.B. Sukharina', O.E. Polozhentsevl, A.A. Gudal, A.L. Bugaevl, V.V. Shapovalovl, A. Pohlz,
A.V. Soldatov'.

! Southern Federal University, Rostov-on-Don, Russia.
’Insitute of nanotechnology, Karlsruhe, Germany.

Nowadays the investigation of the structure of new nanostructured materials is very
important task necessary for creation of modern electronic devices. In this work we studied
dynamics of parameters of local atomic structure of materials based on V205/Fe nanocomposite
for lithium ion batteries in the process of charge-discharge cycles. Lithium ion batteries have
better capacity and power characteristics in comparison with other analogs but they have
drawbacks such as possibility degradation of materials and spontaneous combustion at high
loads [1].

The study of this novel nanocomposite was carried out using effective experimental and
theoretical methods: X-ray spectroscopy near edge structure (XANES), X-ray diffraction (XRD)
and multiscale computing modeling on supercomputers.

The theoretical analyses of experimental date was made on the basis of both full multiple
scattering theory and finite difference methods realized in advanced computer codes for “ab
initio” simulations [2,3,4].

By means of comprehensive theoretical analysis of experimental data fundamental
relationships between local atomic and electronic structures of this materials were determined.
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We found that in result of first charge-discharge cycle, fluoride iron(II) is formed. Lithium ion
intercalate in V205 compound with formation of LiVO2 compound.

The research is supported by Russian Federal Programme "Human capital" 2012-2013.
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MPUMEHEHUE CHHXPOTPOHHOT'O M3JIVUEHMS K
UCCJIEJOBAHUIO CTPYKTYPBI OFBEMA M MTOBEPXHOCTH
MATHUTHBIX HATIOJTHATEJENA CBY-KOMITO3UTOB,
MOJYYEHHBIX MEXAHOU3MEJBLYEHMEM B OPTAHUYECKHX
CPEJIAX.

MaparkanoBa A.H., Croraes A.B., Jlomaepa C.D.

MarautoausaeKTpUYecKue  KOMIIO3UTHI, MpEACTaBIAOIIME CO0OWM  JUCHEepCHBIE
METAIJIMYECKUE YaCTUIBl B JUAIEKTPUUYECKOW MaTpulle, HCHOIB3YyIOT B KauectBe CBY-
maTepuanoB. OgHUM K3 HauboJee yCHelHbIX ClIOCO00B MOTYYEHHUs] MATHUTHBIX HAMOJHUTENIEH
SIBIISIETCS. MEXaHUYECKOE M3METbYCHHE METAINTMYECKOTO TIOPOIIKAa B OPraHMYECKUX CPEAax, uyTo
MO3BOJIIET XUMHUYECKH MOAU(PUIMPOBATH MOBEPXHOCTh YacTUll. Jl00aBKM MOBEPXHOCTHO-
aKTUBHBIX BEIIECTB CIIOCOOCTBYIOT (DOPMUPOBAHHIO 4YACTHUI[ IJIACTUHYATOW (HOPMBI, YTO
noyioxuTenbHO Biusger Ha CBY-cpoiictBa. Ilockonbky MeXxaHOXHMMHYECKas 00paboTKa
COMPOBOXKAACTCS WHTCHCHUBHBIM PA3JI0KCHHEM OpPraHMYECKOH CpeIbl, MEHSIOTCS TaKkke U
CTPYKTYypHO-(a30Bble XapakTEpUCTUKU TMOJy4yaeMbIXx dyacTull. B pabore wuccienoBaHbl
OCOOCHHOCTH CTPYKTYphl 00beMa U TOBEPXHOCTH YacThll, (HOPMHUPYIOIIUXCS TIpHU
MEXaHOXUMHUYECKOM 00paboTke jkele3a B OpraHWyYecKux cpenax (mapaduH, MOTUITHIICH,
MOJUCTUPOJ, KAydyKH) C J00aBKaMH pa3IUYHBIX IMOBEPXHOCTHO-aKTUBHBIX  BEIIECTB
(cTreapuHOBasi KHUCIOTa, MEPPTOPHOHAHOBAS KHUCIIOTA, OKTAICUMUJIAMUH, a TaKXE WX CMECH).
UccnenoBanust BeimonHensl Metogamu NEXAFS (Fe K, C K, F K kpas) u EXAFS
criektpockonuu 3a Fe K kpaem B pexxnMax Ha npomnyckaHue (00beM) U MOJTHOTO AJIEKTPOHHOTO
BbIXOJla (MOBEpXHOCTh). CHeKkTpsl MojiydeHbl Ha Poccuiicko-HEMEKOM KaHalle CHHXPOTPOHA
BESSY 11, HZB (bepmun) u Al xanane cuaxporporna DESY (I'am0Oypr). Pabora mogneprkana
rpantamu POOU Ne 13-03-96096p ypain, 13-08-00103.

NCCIEAOBAHUE IIVIEHOK NIOBEPXHOCTHO-AKTUBHBIX
BEIHIECTB HA MEXAHOU3MEJBYEHHbBIX [IOPOIIIKAX 7KEJIE3A
METOAOM NEXAFS CIIEKTPOCKOIIMNU.

Croraes A.B., MapatkanoBa A.H.

MCTOI[ MCXaHUYCCKOro HM3MCJIBYCHHA HCIIOJIB3YIOT [JIA IIOJYUCHUA MArHUTHBIX
HaIlOJTHUTEICH AL MAarHuTOAUIJICKTPUYICCKUX CBY-xoMmo3uTOB. HpI/I HU3MCJIBYCHHUN B
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MPUCYTCTBUU TIOBEPXHOCTHO-AKTHBHBIX BEIIECTB (OPMHUPYIOTCS YACTHIBI IJIACTUHYATON
¢dopmbl, oOecneumBatomue  Bbicokne CBUY-xapakrepuctuku. B pabore  momyuyeHbl
nonspusanuonHele  3aBucuMoctTH  NEXAFS CIIEKTPOB ~ HA  4YacTULAX  JKejesa,
MOJUGUIMPOBAHHBIX MOJEKYJaMH IOBEPXHOCTHO-AaKTUBHBIX BEILIECTB — CTEAPUHOBOM H
nepdTopHOHAHOBOH KHcinoTamu. M3MeHeHHss MHTEHCHUBHOCTEH o* pe3oHaHcoB oT C-C cBszei
(yrneponnas uens) 1 C-H u C-F (3amecturenn) B C K NEXAFS cnekTpax cBUAETENBCTBYIOT O
TOM, 4YTO JUIMHHOILICTIOYEYHBIC MOJICKYJIBI CTEApUHOBOM M Tep()TOPHOHAHOBOH KHUCIIOT
PacIoyioKeHbl MPEUMYIIECTBEHHO MEPHEHIUKYIIIPHO IMOBEPXHOCTH METANTMYECKUX YaCTHII.
AHanornunele u3MeHeHHs: HaOmomanuch W B crnektpax F K kpas. Takoe pacmosnoskeHue
MOJIEKYJl XapaKTepHO JJIs CJIOEB JJIMHHOLEMOYEUYHBIX KHUCIOT M peaau3yercsi B OOJBIIMHCTBE
Clly4aeB, B YacCTHOCTU IpH (OPMHUPOBAHMU IUIEHOK B PABHOBECHBIX YCIOBHsX. YacTuyHOe
negropupoBaHUe WIM JETUIPUPOBAHME MOJEKYJ, NpPOTEKallee Ha CBeXeoOpa3oBaHHOU
MOBEPXHOCTU Kejie3a MpPU MEXaHMYECKOM HU3MEIbYEHHWU, HE NPUBOJUT K CYIIECTBEHHOMY
U3MEHEHMIO PpaCMOJIOKEHUSI MOJIEKyJ Ha IIOBEPXHOCTH IO CPAaBHEHUIO C PaBHOBECHBIMU
YCIIOBUSIMHU, a TakXe K pasynopsaodeHuio (opMupyromuxcs cioeB. PaboTa BbINOIHEHa MHpU
¢unancopoit mnomnepxkke PODPU (rpant Ne 13-03-96096p ypan) u Poccuiicko-Hemenxoi
naboparopun cuaxporpona BESSY 11, HZB Berlin.

EXAFS-UCCIIEAOBAHUE COEAUHEHUA K-BI-IUTPAT (AE-HOJI) B
TBEPJIOH ®OPME U BOJHBIX PACTBOPAX PA3JIMYHON KOH-
HEHTPAIIUN

Tpy6una C.B.", DpenGypr C.B.!, 1Oxun 10.M.%.
"WHX CO PAH, Hoeocubupck, Poccus.
UXTTM CO PAH, Hosocubupck, Poccus.

bonpuioil Hay4HBIM UHTEPEC K UCCIEAOBAHUIO COSAMHEHUI BUCMYTa BBI3BAH UX BBICOKOM
TEepaneBTUYECKON aKTHBHOCThIO. Hampumep, KOJIIOMIHBIN CyOruTpar

Bi (colloidal bismuth subcitrate — CBS) siBisiercst papmaxogoruuecku _o o 7
aKTUBHOM 4acThio Tipenapara Jle-Hom u oTHOCHTCS K unciy Haubosee °<|3’

3¢ GEKTUBHBIX NMPOTUBOA3BEHHBIX mHpernaparoB. CoeanHEHHs] LUTpaTa {H, 0
BHUCMYTa MOIYT HMETh pAa3JW4HbIi COCTaB B 3aBUCHMOCTHU OT e
KOHKPETHBIX YCJIOBHI CH, 0
peakiuu, MpU 3TOM Ja)xe HeOOJbIINe HW3MEHEHUS B TUIPATHOM 0*%o

COCTaB€ MOTyT TPUBOAMTH K CYLIECTBEHHBIM II€pECTpOMKaM - — 2

ctpyktypel [1, 2].Meronom EXAFS-cnexkrpockonuu mnpoBeaeHoO Puc.l. Tpuxanuessuii ouyumpam
cpaBHHTENTBHOE HecnenoBanue ctpykrypst CBS (Jle-Hom) (puc. 1) B cucwma (fe-Hon)

BOJHBIX PacTBOpax pa3jIMYHOM KOHLIEHTPALMU U TBEPABIX (opMax Colloidal E‘S'"”‘“S““"';a‘e
concentr.

(1 - cunre3 mposenen B UXTTM CO PAH, HoBocubupck; 2 — ; ey

(hapMakoIoTHIeCcKuii npemnapar De-Nol, IIPOHM3BOJICTBO il

; o Tl ity g

Hunepnanast). CriekTpbl nonydeHs! ¢ ucrnonb3oBanuem CU BOIII3 J52
i y L

HsI® CO PAH (puc. 2). Ha OCHOBaHMHU IMTEPATYPHBIX JAHHBIX 10 = YA . 1:’ﬂg"o-§

WCCIIEIOBAaHUIO  CTPYKTyp coenuHeHud  Bi-nmtpar [1-4] B = A IH‘MHP%H a

OnmmxaillieM OKpykeHMHM artoMa Bi paccmMaTpuBaguCh aTOMBI Wiag

KHUCIOpPOAa. YCTaHOBJIEHO, YTO B  BOJHBIX pacTBOpax B \/\/_\/\..}'-'Tdh

KOOPAMHAIIMOHHYIO Cdepy aToMa BHCMYTa BXOMST JEBATH aTOMOB il i |

4 (] 8 10

Kk, A1

KHCJIOPO/Ia C HEPaBHOIIEHHBIMH paccTosHusME Bi-O (2.12 A (N1=2); Puc.2. BiLy EXAFS cnexmpei
L. 3

2.53 A (N2=1); 2.73 A (N3=3); 2.92 A (N4=3)). IIpu pasz6apieHuu
pactBopa B 5 u 10 pa3 mexaromubsle pacctossHus B-O Heckonbko ymenbiiarotes (2.11; 2.48;
2.67; 2.89 A cootsercTBeHH0). U3BecTHO [1-4], uT0 B coenunenusx CBS 0CHOBHBIM CTPYKTYp-
HBIM 3JIEMEHTOM SIBIISIeTCSI AUMEpHBIA PparMeHT Biy(Cit),, B KOTOPOM MEKaTOMHOE PacCTOSTHHE
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Bi-Bi moxer coctaBnats 4.6 — 6.1 A. ITo nanueiM EXAFS He ynanoch ¢ 10CTaTOYHOH TOYHO-
CTbIO YCTAaHOBUTb HAJIMUUE COCEAHEro aroma Bucmyta. CTpykTypa TBepabx ¢popm CBS otinua-
€TCsl OT COOTBETCTBYIOIIUX CTPYKTYp B pacTBopax. B okpykeHunn aroma BUCMyTa Haxoaarcs ~3
aToMa KHCJIOpoJa Ha pa3IMuHbIX paccTosHusx (2.1 — 2.9 A). Kpucrannsl kommnekcos Bi-uurpat
HEYyCTOMYMBHI Ha BO3JyXe M3-3a notepu Boubl [1]. Teepabie hopmbr CBS sBisitoTCs BeposiTHEE
Bcero amopdHeIMH [3, 4].
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NCCIEJOBAHUE KATUOHHOI'O PACIIPEAEJIEHHUSA B CJI0OKHBIX
OKCHJIAX CU-CO-MN-NI-O CO CTPYKTYPOH LIIIUHEJIN.

®ponos .., Dénoposa A.A., Mopozos 1.B.

UccnenoBanusi 3J€KTPOHHOW CTPYKTYpPbl BEIIECTB NPEICTABIAIOT BAXKHYIO 3ajady,
MOCKOJIBKY CBOMCTBAa COCIMHEHWA M MATEpPHAJIOB Ha HMX OCHOBE B 3HAYUTEIBLHOHM MeEpe
OTIPECISAIOTCS WMEHHO DJIIEKTPOHHBIM CTPOCHHEM. SIpKUM NpUMEpOM MOAOOHBIX CBOHCTB
ABIJISIETCS,, HAPUMEpP, JJIEKTPOIPOBOJHOCTh, M3YyUYEHHAas Ha CHCTEME CIIOKHBIX OKCHUIOB CO
crpykrypoil mmuHenun Co-Mn-O. bBpino mnoka3aHO, 4YTO 3JIEKTPONPOBOJHOCTH HANpsSMYIO
ompenensieTcss cooTHomeHueM katuoHoB Co2+/Mnd+ [1]. HccrmemoBanuss MarepuaioB ¢
MOMOIIIBIO0 PEHTTEHOBCKOW a0COPOIMOHHOM crieKTpockonuu (XAS) kak Helb3s JTy4IlIe MOAXO0 ST
JUISL pelIeHUs MMOA00HBIX 33/1a4, UTO CBSI3aHO C TAKUMU OCOOEHHOCTSAMHU METO/1a, KaK AJIE€MEHTHAas
CEJIEKTUBHOCTh M HEIMOCPEJACTBEHHAs KOPPEJALUs C AJIEKTPOHHBIM CTPOEHUEM. DJIEKTPOHHOE
CTPOCHHE MOXKET ONpPEAeNATh W JAPYrHMe CBOWCTBA, HAIpPUMEpP, IMOJABHKHOCTh PELIETOYHOIO
KHUCIIOPOJIa B OKCHJAX, YTO MOXKET OBITh HCIOJB30BAHO ISl MPEICKAa3aHMs KaTaTuTHUECKON
aKTUBHOCTH. B maHHO#l paboTe wuccienoBanach 3aBUCUMOCTb JJIEKTPOHHOTO CTPOEHUS U
KHCJIOPOJIHOM IMOJBMYKHOCTH JAJISL CJIOKHBIX OKCHIOB CcO CTpyKTypoi mmuuenu Co-Mn-O, Cu-
Co-Mn-O u Co-Ni-Mn-O B panHo# paboTe OBLIM HCIIONB30BAaHBI J1Ba PA3IMYHBIX TMOAXOJA.
Crauvana ¢ nmomompbio EXAFS-crniekrpockonuu ObLIO MPOBEAEHO HCCIEIOBAHUE 3JIEMEHTHOTO
pacrpeaeseHus o TETPAIPUIECKOMY U OKTa3IPUUYECKOMY OKPYKEHUSM B CII0O)KHOM OKCHUJE CO
ctpykrypoit mmuHenu Cu0.6Col.2Mnl.204. [Ins 3Toro ObT TpOBEAEH aHAIM3 BTOPBIX
KOOPJIMHAIIMOHHBIX c(ep KakIoro Merajia, aHaJOTUYHBIM OMUCAaHHOMY B cTaThe [2], ¢
MOCJIETYIOIUM YTOYHEHUEM pe3yJibTaToB. Takoil MoAXoj MO3BOJUI YCTAaHOBUTH HTOTOBYIO
dbopmyny coeaureHus: B Bujge Co0.6Cu0.4[Co0.6Cu0.2Mn1.2]04, rie B KBaJpaTHBIX CKOOKax
yKa3aH COCTaB OKTadApUYECKOr0 OKpykeHus. J[[ns aHamm3a 3apsioBbIX COCTOSHUN ObLI
npuMeHéH Metol XANES-cnekTpockonmuu ¢ HCHOJIB30BAHMEM CTAaHAAPTOB, HWMEIOIIUX
uzBectHoe crpoenue. [lomydyennele L2,3-ciekTpbl OBLTM 3aT€M OMKCAHBI  JTUHEHHOMN
KOMOHMHALIMEeH CIEKTPOB CTaHAApPTOB, YTO TIO3BOJWJIO CHENaTh BBIBOABI O CTPYKType
MONyYEeHHBIX COEAMHEHHWU. bBIIO TOKa3aHO, 4YTO BO BCEX HCCIEAOBAHHBIX O0pasmax
TETPa’IpUUYECKOE OKpYXKeHUe 3aHATO KatnoHamu Co2+ M, B OTHEIBHBIX CIIy4asx, YaCTUYHO
Cu2+. B okTasapuieckoM OKpyKeHUHU ObUIH 0OHapyskeHbl kaTnoHbl Ni2+, Co3+, Cu2+, Mn3+,
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Mné4+. [ToaBHKHOCTh PEMIETOYHOTO KHCIOPOJA B JAHHBIX CIIOKHBIX OKCHAAX HCCIE0BaIach
METOJIOM M30TOTOIHOr0 oOMeHa KUCIopoja. bbulo ycTaHOBIEHO, YTO MOABUKHOCTH KUCIOPOAA
BO3pAcTaeT C YCEJIMUYEHUEM COJAEP)KAaHHUA B OKTadApHUecKux mno3uuusax Mn4+. Pabora
BeIMosiHEeHa mpu  noxpjepxkke PODU, npoext Ne HK 14-03-32056\14. Jlureparypa 1.
Bordeneuve, H., et al., Structural variations and cation distributions in Mn3—xCox04 (0<x<3)
dense ceramics using neutron diffraction data. // Solid State Sciences, 2010. 12(3): p. 379-386. 2.
Kukuruznyak, D.A., et al., Relationship between electronic and crystal structure in Cu—Ni—Co—
Mn—O spinels. // Journal of Electron Spectroscopy and Related Phenomena, 2006. 150(2-3): p.
275-281.

O®ponoB mutpuii Jmutpuesuu 119991, Mocksa, Jlenunckue ropsr, 1. 1/3

E-mail: msu.dfrolov@gmail.com

HCCJIEJTOBAHUE CTPYKTYPbI KOMILJIEKCA Bi(IIT) C MEPKAIITO-
MMPOIMMOHOBOM KHCJIOTOM (H,MPA) B PACTBOPE HCIO, 1 TBEP-
JIOT'O KOMILJIEKCA, COJEPXKAIIETO (MPA).

C.B. Dpenbypr', C.B. Tpy6una', A.W. ITerpos®, U.JI. Jlepraues’, H.H. FonoBues’.

1 .
Hucmumym Heopeanuuecxou Xumuu um. A.B. Huxonaesa CO PAH, Hosocubupck, Poccus.
2
Hncmumym [{eemnvix Memannoe u Mamepuanogeoenuss Cubupckozo @edepanvroco Ynusep-
cumema, Kpacnospck, Poccus.

Kak u MHoOrme npyrue KuCIOTHI, COAEpKALME MEPKANTOrPYIIIbL,

MepkanronponuonoBast kucinotra HoMPA  sBasercs Ouojoruuecku
akTuBHbIM peareHToM [1]. [Ipu nccnenoBaHum OMOIOTMYECKUX CBOMCTB
KOMIITCKCOB, COZCPXKAIIMX TaKHe TPYIIBI, BECEMa CYIIECTBCHHBIMH — HG OH
OKa3bIBAIOTCS  CTPYKTYPHBIE  XapaKTEPUCTUKH, CBSI3aHHbIE C UX
CYLIECTBOBAaHMEM B PA3JIMUHBIX TBEPAbIX (popmax u B pacTBopax. C HCIOIB30BAaHUEM METO/A
EXAFS- cnexkTpockonuu, MO3BOJISIOIIEIO XapaKTepU30BaTh OOBEKTHI, HE UMEIOIINE JaJIbHETO
nopsika ynopsirouenus [2, 3], mpoBeZeHO CpaBHUTEIBHOE UCCIIEIOBaHUE
cTpykTypbl kommiekca Bi (III) ¢ 3-mepkanTonponuoHOBON KHCIOTOM 0 0
(HMPA) B 1.5M pactBope HCIO4 u tBepaoro komriuiekca Bi, cogepxka- Y
miero (MPA). CriekTpel OJTyueHbl B CTAaHJAPTHOM PEXHUME «HA MPOCBET H O'SWSH
obpasuay ¢ ucnons3zoBanuem CU BIIII3 USAD CO PAH. MonenupoBa-
Hue npoBoauiock B mporpamme EXCURV. Ha ocHoBaHumM Hamumx mpeaplIyInX UCCIIEIOBAHUM
[3] B Gumxaiiiem okpyskeHHH aTtoma Bi paccmarpuBanucek atoMmbel S u O. beutn nmpotectupoBa-
HBI JIBE€ MOJIETM pacueTa: 1) ¢ 0IMHAKOBO PacloIOKEHHBIMU aTOMaMH
KHUCJIOpOoAa U 2) AByMs TUIIAMHM aTOMOB KHCJIOPOAA Ha Pa3JIMYHbIX
PacCTOSHUSAX.

VY CcTaHOBIIEHO, YTO B TBEPJOM KOMIUIEKCE JIMTaHbl KOOPAUHU-
pOBaHbl K BUCMYTY ABYMS aTOMAaMHM CEpPbI, a TAKXKE€ YEThIPbMsI aTOMa-
MU KHCJIOpOJIa Ha JBYX pa3IMyHbIX paccTosiHUsAX. [Ipeanonoxeno, yto
nBa nurasga (MPA) koopaMHUPYIOTCSI K aTOMy BUCMYTa aTOMaMu ce-
pel 1 kuciopoza (¢ paccrosausamu 2.50 A u 2.36 A, cooTBeTcTBEHHO) gyl
AQHAJIOTMYHO HAIIMM HPEIBIIyIIUM pacyeTaMm Uil KOMIUIEKCOB C 3- I T R 8
MepkanTorpomnancyibdonooir kucinoroit HoMPS [3], npuuem pac- BV
crosiuue Bi-O Mmensbiie yeMm paccrosnue Bi-S B oTnmume oT Hammx
IpebIAy X pacdeToB. IIpu 3TOM B OKpyKEHUU aTOMa BUCMYTa HaXoJATCs €llle JABa aToMa Ku-
cnopona Ha pacctosauu 2.74 A. CripaBefmMBOCTb TakoM MOJENN MOATBEPKAAETCS TAKKE YBe-
JUYeHHEeM MHTeHCcHBHOCTH «Oemnoit» muaun B XANES cnektpe obpasma ¢ nurangom MPA mo
CPaBHEHHUIO CO CIIEKTPOM TBEpAOro Komiuiekca ¢ jurangoMm MPS (cMm. Puc.), uto cBuaeTenbCT-

H,MPA O

L LT

— BilMPS)
~-Bi(MPA)
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BYET O JIOTIOJHUTEIIFHOM MEPEHOCE 3JIEKTPOHHOTO 3apsAaa ¢ aToMa BUCMYTa Ha aTOMBI KHUCIIOPO-
Jla Ipu yMeHblleHUH pacctosiHui Bi-O. B pacTBope k aToMy BHUCMyTa KOOPAMHUPOBAHBI TPH
maragzga (MPA) ¢ MexaTtoMHbIME paccTosauamu Bi-S 2.51 A u Bi-O 2.70 A anmanoruuno kom-
wiekcy BucmyTa ¢ (HoMPS) B pactBope ¢ 6mu3kumu Bi-S u Bi-O MexaToOMHBIMH pacCTOSIHUSAMU

[3].

Jluteparypa:
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CTPYKTYPA 1 PASMEPBI MAJIBIX KJIACTEPOB 30JI0TA B OBPA3-
AX, COJIEP/KAIIIMX MOJEKYJIBI KYKYPBUT[n]YPHJIA (1=6, 7, 8).

C.B. Dpentypr', C.B. pr6I/IHal, E.A. Kosanenko', O.A. Fepacm(ol,
B./.3aiikoBcKkHuii-, B.®. HI/IHI[IOpI/IH3, K.O. Kpamnnma®,

IHHcmumym Heopeanuyeckoti Xumuu um. A.B. Huxonaesa CO PAH, Hosocubupck,
2HHcmumym Kamanuza um. I''K. bopeckosa COP AH, Hosocubupck,
S Unemumym Hoeproi @usuxu um. I'U. Byoxepa CO PAH, Hosocubupck,
‘ID26, ESRF, I'penobns, @panyus.

Bonee 20 net Hazan oOHAPYKEHO, UTO MPH YMEHBIIEHUU Pa3MEPOB METATMYECKHUX Yac-
THI] 10 SHM U MEHEE 30JI0TO MPOSIBIIAET BHICOKYIO KaTaIUTUYECKYI0 aKTUBHOCTH [1]. [Ipu aTOM
JI0 CHX TIOp HE CYIIECTBYET €AMHOTO MHEHUS O MPUPOJE ITOTO SBJICHHUS, TaK XK, BIIPOUYEM, KaK U
0 (U3NYECKON U XUMUYECKOW MPUPOJE IPYTHX SIBICHUHN, CBSI3aHHBIX C KBAHTOBBIMU pa3MEpHBI-
mu dpdexramu s meramwioB. [Ipu ucciaenoBaHUM MOTOOHBIX
SBJICHUN BeChbMa Ba)XHbIM CTAHOBHUTCS
MOJTy4eHUE MAaCCHUBOB OJHOPOJHBIX TIO
pasMepaMm U (popMmMe MEeTaUIMYeCcKuX Ha-
Houactull [2, 3]. [lns peuieHusi Takou 3a-
Jlaul YHUKAJIbHYI0 BO3MOXXHOCTH IPeaocC- 4
TaBJSIET CEMEHCTBO OPTaHUYECKUX MOJie-
kyn cocraBa: Ceg,HgN4,yO2,(CB[n],n=5—
10), wuMmeroHMX  MaKpOUUKIMYECKYIO
CTPYKTYPY W OTKPBITBIE THUIPOQOOHEIE
BHYTpPU-MOJIEKYJISIpHBIE  ITOJIOCTH  [3]
(PHCI) 0-1 2 3 4 5 6 7 .8

IIpoBeneH CuHTE3 COEOUHEHMI
Puc.1.Monexyna Au@CB[7] ¢ BKIHOYCHHS HaHOYACTHUIL 30510Ta Puc.2. Au Ly EXAFS- cnexmput
K1acmepom 30J10ma 6Hympu B MOJIEKYJIBI KYKYpOuT[n]ypuna (a)u | F(R) | onst Hux (b)

(n =6, 7, 8), B TOM HHCIe,

44 a

=] N
1 1

(kK (arb. units)
&

— T T T T T T
4 6 8 10 12 14 16 18 20 22
84 k, A1

|F(R)| (arb. units)
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BIIepBBIC - coequHeHNs Au@CB[6] B BogHOM pactBope ¢ nodasieanem MgCl,. TIpoBenen mo-
STANHBIA CUHTE3 Yepe3 BOCCTAHOBJICHUE KOMIUIEKCOB 30JI0Ta, CHHTE3UPOBAHHBIX BHYTPH MOJIOC-
teit CB[8], u arperamuio B HUX KJIACTEPOB 30JI0TA.

JUia cuHTe3upoBaHHbIX coequHeHuM usmepeHsl cnekTpsl EXAFS-, XANES- u HERFD
XAS (pentreHoBckasi aOCOpOLIMOHHASI CIIEKTPOCKONHMSI BBICOKOTO Pa3pelIeHUs C (IyOopecleHT-
HBIM JIETEKTUPOBAHUEM) B pailoHe peHTreHOBCKuX Aul-kpaes nornomenus (Puc.2.). Onpene-
JIEHBI TTapaMEeTPhl JTOKAJIBHOU CTPYKTYPBbI, @ TAKKE OLCHEHbI 3JIEKTPOHHBIE XapaKTEPUCTUKU IS
UCCIIeyeMO CHUCTEMBI, BKITIOUYAIOIIEH HAHOYACTHIIBI 30J10Ta KAIMOPOBAHHOTO pa3Mepa.

MeTtogoM NIpPOCBEUYMBAIOLIEH 3JIEKTPOHHOM MHKPOCKONHMM BBICOKOI'O pa3pelieHus
(HRTEM) mpoBeneH BH3yalbHBI KOHTPOJIb TOMOJOTHH HCCIEIYEMBIX CHCTEM, OIpeaeieHbI
pacripeiesieHus 1Mo pazMepam, i BKItoueHHbIX B mojoctu CB[7], CB[6] CB[8] uacTtur 3070T4a.

W3 ananu3a sKCIepUMEHTAIbHOIO MaTepuala Uil UCCIIEIOBaHHBIX BBICOKOUCIIEPCHBIX
00pas3IoB YCTaHOBJIEHO, YTO BO BCEX 00pa3liax 30J0TO HAXOIUTCA B OUIMCIIEpCHOM BUe: 1) BbI-
COKOJMCIIEPCHAs YacTh 30J10Ta BHYTPH MOJIOCTEH MOJEKYJ KyKypOUTypuia ¢ y3KUM pacrpene-
JICHUEM TI0 pa3Mepam U 2) 6oJiee KpyMHBIC YaCTUIIBI 3010Ta. JIJis KJIacTEpPOB 30J10Ta BHYTPH TIO-
noctei kykypoutypuios: 1) CB[7] - koopauHanoHHble ynucia Nay-a, ~6, CpeHHI pa3mep Kia-
ctepoB 3o0i0Ta d ~0.8 uM; 2) CB[6] - Nay.au ~5, CpeiHHil pa3Mep KJIacTepOB TaKKe HECKOJIBKO
MenblIe - d ~0.7 aM. OOHapy’KEHO, YTO KJIACTEPhI 30J10Ta B MOJIOCTAX KyKypouTypunos CB[7],
CBJ[6] u CB[8] xapakrepusyroTcsi 3aMeTHO MeHbIUMHU (Ha ~0.03 A) MeKaTOMHBIMH PaccTosi-
HUSMHU U 3aMeTHO OosbimuMu (B Tpu pasa nipu 12 K) 3nauenusmu dakropa [lebas-Bamnepa no
CPaBHEHUIO C MACCUBHBIM 30JI0TOM.

HeranpHoe cpaBHeHHE 3KkcniepuMeHTaNbHbIX XANES- 1 HERFD- cniektpoB BeICOKOAMC-
MIEPCHBIX 00PA3IoB, CO CIIEKTpaMu 00pa3IoB, COAEpKAIUX OoJiee KPYITHbIE HAHECEHHBIE YaCTH-
16l 30JI0TA, U CIIEKTPaMU MAaCCUBHOI'O 30JI0Ta MOKa3aJl0, YTO C TOYHOCThIO HAIIMX SKCHEPUMEH-
ToB (<10%) B HayampHOW OOJIACTH CHEKTPHI HEOTIMYMMBI. CpaBHEHHE SKCIIEPUMEHTAIBHBIX
cnexktpoB XANES n HERFD c BemonnenssiMu B mporpamMme FEFF 9.0 monensHbIMU pacyera-
MU II03BOJISIET YTBEPKJIAaTh TAKXKE, YTO C HAIIEW TOYHOCTBIO 3JIEKTPOHHOE COCTOSIHUE (B YaCTHO-
CTH, 3apsAJ0BOE) BBICOKOJUCIIEPCHOTO 30J10Ta HEOTIMYUMO OT MeTajuinueckoro. IIpu aToM oco-
Oble CBOICTBA aTOMOB Ha MOBepXHOCTH Manbix (<10 A) wacTui Au He ONpenenArOTCS UX MOJIO-
KEHHEM Ha BepIlIMHAaX U pedpax MajbIX KJIaCTEpOB, a, MO-BUAUMOMY, CBSI3aHbI C CYIIECTBECHHbI-
MU JIJIsl HUX CTPYKTYPHBIM pa3ynopsaoueHueM U aedopMalusiMu.

Paborta BemonHeHa npu QuHAHCOBOW mojaepkke MwunHoOpHayku Poccum u PODU
(rpant 12-02-00262a).

Jlutepartypa:

[1] M. Haruta, T. Kobayashi, H. Sano et al. Novel Gold Catalysts for the Oxidation of Carbon
Monoxide at a Temperature far Below 0 °C. Chem Lett., 2, 405 (1987).

[2] S. Erenburg, S. Trubina, N. Bausk, B. Moroz, A. Kalinkin, V. Bukhtiyarov, S. Nikitenko.
Structure of catalytically active gold nanoparticles by XAFS spectroscopy. Journal of Physics:
Conference Series, 190, (2009) 012121, doi:10.1088/1742-6596/190/1/012121.

[3] Opendypr C.b., Tpyouna C.B., KoBanenko E.A., I'epackko O.A., 3aiikoBckuii B.W., KBami-
nuHa K., Hukurenko C.I'. OcoO€HHOCTH MHKPOCTPYKTYpPbl HAHO30JI0TAa BHYTPHU TOJOCTEH Ky-
Kypout[7]ypuna no XAFS cnekrpam. ITucema B XKOTD, 2013, Tom 97, BeII. 5, c. 326 — 330.

Opendypr Cumon bopucosud,
630090, HoBocubupck, mpocnekT ak. JlaBpeHTheBa, 3
E-mail: simon@niic.nsc.ru, Tem.: (383) 3304447

54



HENIPEB3OUIEHHBIE BO3SMOXKHOCTH I''TYBOKOM PEHTTEHO-
JUTOTPA®UUN: MUKPOCTPYKTYPBI BBICOTOM 7 MM U BOJIEE

B.HazemoB, E.Pe3nukosa.
Hnucmumym adepnou ¢huzuxu um. I M.byoxepa CO PAH, Hosocubupck.

Meron riry0oKo#t peHTreHoIuTorpaguu npu GOPMUPOBAHIHE MUKPOCTPYKTYP C BHICOKUM ac-
HEKTHBIM OTHOIIICHUEM 0Oa3upyeTcs Ha MCIOJIb30BAHUHM BBICOKO KOJUIMMHPOBAHHOTO ITyYKa CHHXPO-
TPOHHOT'O PEHTTCHOBCKOTO HM3Iy4eHUs. BhICOTa TaKuX CTPYKTYp MPAKTHYECCKH 33Ha&Tcs TIIyOHHOM
NPOHUKHOBEHUsI n3nydeHus B marepuan [1]. Takum oOpa3om, yBenuuuBas IUana3oH aKTHHUYIHOU
sHepruu (POTOHOB, IIyOMHA MEYATHOTO PHCYHKA MOTJIA OBl JOCTUTaTh HECKOJIBKUX MUJLTHMETPOB.
OpnHako, B Cllydyae HCIOJIb30BaHUS TMOJMMETHIMETAKpHIaTa Kak Marepuaiia JUisi MUKPOCTPYKTYpPH-
pOBaHUs, BTOPUUHBIE 3(QPEKTHI, BHI3bIBAIOT KaK MCKaXeHHEe (OPMBI M CYIIECTBEHHBIH yXOJ pa3Me-
poB [2], Tak ¥ MPUBOJAT MOBBIIEHHON MIEPOXOBATOCTH OOKOBBIX cTeHOK [3]. C nmpyroit cTopoHsl,
cralbIii Tepernas 036l MOTJIOMEHHOTO M3IYyYeHUs B TIyOHHY CIIOS 33/1a€T HENPHEMIIEMO BBICOKYIO
JUTUTEBHOCTH 00myueHus. OJHaKo, UCIIOTb30BaHIE HETAaTUBHOTO (poTope3ucTa Ha 0asze AMOKCHUIHON
CMOJIBI, TaKOTo Kak aurmunuaniouc-penomdupanerar DGBEA [4] ¢ pacTBopéHHBIM B HEM (hoTO-
TeHEPaTOPOM, pelIaeT BBIMICYIIOMSIHYTYIO TIpoOiiemMy. biarogaps BBICOKOW KOHTPACTHOCTH JQHHOTO
pe3ucTa, BIUsHEE BTOPUYHBIX 3P ()EeKTOB B HEM 3HAYUTEIHHO MOJABICHO.

Onnako, popMHpOBaHHE TOJCTBHIX CIOEB PE3UCTA OCYLICCTBISICTCS IyTEM yJajeHHs 3HAa4YH-
TENBHOM JIOJIM PACTBOPUTEIISL TIOCPEICTBOM CYIIKH MEPBOHAYAIBLHON KA, MPUYEM JIUTEILHOCTD
CYIIKH MOKET JIOCTUTaTh HECKOJbKUX JHEH JJIsl TOJIIMHBI ciios cBbiiie 1 MM [S]. Bo-BTOpBIX, KOH-
HECHTPALMSI OCTABILETOCS PACTBOPUTENS paclpelelsieTcss HEOJHOPOAHO BIIIYOb CJIOSl BCIICICTBHE
TG Py3MOHHOr0 MeXaHu3Ma TpaHCIopTa pacTBoputels [6]. B xauecTBe pemeHus 3Toil mpoOiIeMsl
HaMH pa3paboTaH METO]] OBICTPOTo (OPMUPOBAHUS TOJCTHIX CIIOEB 0€3 OTPAHUYCHHS X TOJIIIHHEI C
eTbI0 MICTIOIB30BAHMS B OMEpalusaX ITyOOKOi peHTreHOIUTOrpaduy ¢ MCIOIB30BAHUEM CHHXPO-
TPOHHOTO M3Ty4eHHs. B Moknane Takke 00CyKAaeTcs Ka4eCTBO MOIYYCHHBIX MUKPOCTPYKTYP C ac-
IMEKTHBIM OTHOIIEHHEM 110 390.
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BO3MOKHOCTH NEPCHEKTUBHOI'O HCTOYHUKA CH UA®D B TE-
HEBOU PEHTTEHOI'PA®UU JETOHAIMOHHBIX ITPOLIECCOB.

M.I. CDGI[OTOBl’z

! Unemumym sioepnoii pusurxu um. I' M. Byoxepa CO PAH, Hogocubupck.
2Hoeocu6upc1<uz§ 20Cy0apCmeeHHblll YHUBEPCUmMen.

B Hacrosiiiee Bpemst 1715 MCCleIOBaHUS yAaPHO-BOHOBBIX U JI€TOHAIIMOHHBIX IIPOIIECCOB
B HeOompx (20-30r) oOpasmax aKTHBHO HCIOJB3YETCS MCTOYHUK CHHXPOTPOHHOTO H3ITyde-
Hus (CH) nakonmrens BOIIII-3. Kpome Toro, BexyTcst paboThl, 00€CIeunBarONIe MPOBEICHNE
skcniepuMeHToB Ha myuke CU 7-nomtocHoro Burriaepa Hakonutenst BOIII-4M, uto no3Bonut Ha
MOPSAZIOK YBEJTMYUTh MaCChl TECTOBBIX 00pPa3IIoB.

Opnaxo n Hakonutens BOIIII-3, u Hakonutens BOIIII-4M cTpomnnch Kak yCTaHOBKU
(U3MKN BBICOKUX SHEpruil, u mapameTpbl myukoB CH WX HCTOYHHKOB NEpecTald yCTpauBaTh
MHOTHUX norpedureneil. Kak Bo3aMoxkHOE perieHue ceifuac 00CyKaaeTcsi Co3JaHue B TYHHEINE Ha-
konutenst BOIIII-4M cneunann3npoBaHHOrO HakonuTemsi-uctouHuka CU ¢ sHepruei 3iaekTpo-
HOB 5B u nonueim Tokom 300-500MA B
~200 6angax. COOTBETCTBEHHO, MIPEACTAB-
JSIET UHTEPEC BO3MOKHOCTD UCCIIEN0BAHUS
OBICTPONPOTEKAIOLIUX TMPOIECCOB Ha IO-
noOHo¥ MmammHe. PaHee aHanmoruyHbIe
pacdeTbl ObUIM BBIMOJIHEHBI JUISI UCTOYHH-
ko CHU BOIIII-3 u BOIII-4M mns pas-
HBIX YCIIOBHI SKCIIEPUMEHTA.

OOcyxmaeMblii HCTOYHHK, HUMeEs
BBICOKYIO0 "acToTy Bcmbimek CH, oGecre-
YMBAET CYIIECTBEHHO Jy4YIlee pealbHOe
BPEMEHHOE pa3pellleHne, YeM HCIIONb3ye- S ——— e — =
Mble ceiiyac. OHaKO OKa3aJloch, YTO IO
Ka4eCTBY PETUCTPUPYEMOT0 HM300paKeHHS 0 - . 4 '
pu OOBIYHBIX METOJAX PETUCTPAIUU OH
MIPEBOCXOJIUT CYIIECTBYIOUINE HUCTOYHUKU
TOJILKO TIPH MCIIOJIB30BAaHUU BUTTIIEpa ¢ yrcioM noitocoB 100 u Gonee. B wactHocTH, Ha pUCyH-
K€ MPUBEJCHBI 3aBUCIMOCTU OTHOCUTENIbHOM OIMOKN M3MEPEHHsI OT KOJIMUYECTBA MOTJIO0LIatoIIe-
ro BemectBa (THT) nns ucrounnkos BIIIII-3 (mmdtep ¢ monem 2T) (kpusast 1), BOII-4M (7-
norocHbIN Burriep 1.3T) (2), o6cykmaeMblii HaKOUTEh ¢ 7-moFocHBIM BurTiiepom 1.3T (3) u
co 100-nomrocHbiM BurraepoM 4T (4) nns sueiiku peructpanuu 100mrmx 100MKMm.

Kak anprepHaTHBa UCHOIB30BAHUIO BUITJIEpPA CO CTOJIb 3HAUUTEIBHBIM YHCIIOM IOJIFOCOB
MpenajaraeTcss TOCTPOEHUE JAeTeKTopa Ha ocHoBe Metoga B3U (BpeMeHHOW 3alepiKKH-
MHTETPUPOBAHUS), TIOCKOJIbKY MPHU HCCIIETOBAaHUM CTAllMOHAPHBIX JIE€TOHALIMOHHBIX MPOLIECCOB
TaKoO! AEeTeKTOp o0ecrnedyuT HeoOXOAUMOe KadyecTBO M300paKEHUS U MPHU MAJIOM YHCIE IMOJI0-
coB. Kpome Toro, B ciiyuae MHOTOIOJIOCHOTO BUITJIEPAa M HCIIOJB30BAHUU COOTBETCTBYIOILEH
CUHXPOHU3AIMH JaHHBIA METO]] TIO3BOJIUT JIOBECTH MPOCTPAHCTBEHHOE pa3perieHue 10 10Mkm.

8
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HOBBIE PE3YJIbTATBI HA PABOYEN CTAHIIUM CIIUH
HOBOCHUBUPCKOI'O TEPAT'EPIHOBOTI'O JICD.

Knyazev B. A.

3a 1Ba roja, MpoILIEANINX CO BpEMEHHU NpeblayIiel KoHpepeHIny, Ha pabodel CTaHIuU
CIIMH OBt BBITIOJIHEH IMUPOKWN CIEKTP SKCHEPHUMEHTOB, B KOTOPBIX Y4YacCTBOBAIU
COTPYIHUKH BOCBMH HAy4YHO-HCCIEI0BAaTEIbCKUX MHCTUTYTOB U TPEX YHUBEPCUTETOB U3
HoBocubupcka, MockBel, Camapel u KpacHospcka, a Takke KOMMEPYECKOH KOMIAHUHU
TUJEKC u3 Cankr-IlerepOypra. ITo-npexuneMy OoJblioe BHUMaHUE YAENSIOCh pa3paboTKaM,
CBSI3aHHBIM C CO3JaHHEM W MOJWU(UKAIMEH JIIEMEHTHOW Oa3bl Ui PabOTBI C MOIIHBIM
TepareploBbIM H3JIydeHHeM. B dyacTHocTH, ObUIM CO34aH M MCIBITAaH psJl  OMHAPHBIX
BBICOKOO()(DEKTUBHBIX KPEMHHUEBBIX JTU(PPAKIMOHHBIX D3JEMEHTOB C aHTHOTPAKAIOUIMMU
HOKPBITUSIMH, MO3BOJISIOIIMMHU (DOKYCHPOBaTh M PACILEIUIATh MyYKH, a Takxke (OpMHpPOBATH
3a/laHHble TpeXMEpHbIe pacmpeneneHus. JocTurHyt mnporpecc B 00pabOTKE JaHHBIX B
aOCOJIIOTHOM M3MeEpuUTeNle paclpesieieHnss IUIOTHOCTH MOIIMHOCTH M3JIy4eHUs] Ha OCHOBE
uHTeppepomerpa Pu3o. BEHIMONHEHBI SKCHEPUMEHTHI 1O TEparepuoBOl Toiorpapuu, B TOM
YHCJIE BIEPBBIE B CUCTEME C HAPYLIEHHBIM IIOJHBIM BHYTPEHHUM OTPa)K€HUEM. BhINonHsmMCch
UCCJIEIOBAHMSI IO ONTOAKYCTHUKE U MAarHUTOOINMKE. MHOIO YHUKAJIBHBIX PE3yJIbTaTOB MOJIYYEHO
IIPU MCCIEAOBAHUU PACIPOCTPAHEHUS IUIA3MOHOB II0 MOBEPXHOCTSAM METAJUI-AUAJIEKTPUK, a
TaKkKe UX "MPBDKKOB" MEX]y HNOBEPXHOCTSIMH, Pa3AEICHHBIMU BO3IYIIHBIMH HPOMEXYTKaMU
mmHon no 100 mm. CozpgaHbl  TeparepuLoBbIE JIUIMICOMETP M MOJSPUMETP, BEINCH
UCCJICIOBAHMSI TI0 TUATHOCTHKE MEAMKOOMoIornueckux oopas3noB. CoOpaH MakeTHBIH oOpaszer
OJMVKHENOJIBHOIO TEepareploBOro ONTHYECKOIO0 MHUKpOCKoma. MHOTME M3 3THUX pe3yJIbTaToB
IIPEJICTaBJIECHbI B OTAENbHBIX JOKJIaJaX Ha JaHHOM KOH(epeHIH.

NCCIEJOBAHUE HECTAIIMOHAPHBIX BOJIH 'TOPEHUA U IETO-
HAIIMOHHBIX BOJIH BOJOPOJ0-KUCJIOPOJHOM CMECH B OII-
THUYECKOM U TEPAI'EPIHOBOM JTUAITA30OHAX.

Bacunbes A.A.1’4, ITampunkoB E.I/I.1’4, Ky6apes B.B.2’4, Yecnokos E.H.? , KomsakoB H.B.3, Hon-
rux A.B.!, Kpacuuxos 1.1O.'
1. Poccuiickas Axademusa Hayk, Cubupckoe omoenenue Hncmumym cuopoounamuru um. M.A.
Jlaspenmuesa Ilp. ax. Jlaspenmvesa, 15, Hosocubupck, 630090, Poccus
palchikov@hydro.nsc.ru
2. Poccuiickas Axademus Hayk, Cubupckoe omoenenue Uncmumym sioepuou ¢huzuxu um. I'.H.
byoxepa Ilp. ax. Jlaspenmvesa, 11, Hosocubupck, 630090, Poccus
3. Poccuiickaa Axademus Hayx, Cubupckoe omoenenue Hncmumym xumuueckou KUHEmuKu u
eopenus Yn. Hnemumymcras, 3, Hosocubupck, 630090, Poccus
4. Hosocubupckutl cocyoapcmeennwiil yuugepcumem Y. [lupozosa, 2, Hosocubupck

B paGote npuBOASTCS CXEMbI IKCIIEPUMEHTOB U PE3YJIBTAThI 110 PETUCTPALIUK BOJIH TOPEHUS
BOJIOPOJHO-KUCIOPOJHON cMecH. [Ipe/uioskeHHbIE CXeMBbl BKIIOYAKOT METOAUKU PETUCTpalMU ILIa-
MEHH C HCIOJIB30BAHMEM TEPareploBOr0 HM3IIy4eHHs U CUHXPOHHOH PErucTpalyd B ONTHYECKOM
JauanasoHe. IIpoBeneHsl SKCIIEpUMEHTBI B JUama3oHe ¢ JyimHamMu BoaH oT 115 1o 200 mxm. Mccneno-
BaHMsI IPOBOAMIIMCH HA JIMHUAX IOIJIOLIEHUs BoAbI U pagukana OH, a Taxke mpu oTCTpoiike OT Ju-
HUH.

B skcnepuMeHTax MCIOIB30BAICS LHWIMHIPUUYECKUN KaHa auaMerpoM 40 MM U JUIMHHOH 1
M, KOTOpPBbIA 3anoiHsuics cMmecblo 2H, + O,. KoHeTpykums kaHajla IO3BOJISIET MCIOJIB30BaTh MHU-
UUMPOBAHUE TOPEHUS U JETOHALMU C PA3JIMYHBIMU IPAHUYHBIMU YCIOBHAMH. /laHHAs KOHCTPYKLUS
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MO3BOJISIET MCCIIEIOBATh KaK HU3KOCKOPOCTHBIE MPOLIECCH TOPEHHs (JIaMHHApHOE M TypOYJIEHTHOE)
TaK U YCKOPSIOIIMECS IUIaMEHa, BIUIOTh JI0 IIEPEX0/a FOPEHMSI B IETOHALUIO.

OkcnepumenTtsl Ha 119 mxm (OH pagukan) mokasanau 3aMETHOE PacXOKICHHE 110 BPEMEHU
CUTHaJja noromenus paaukana OH B TepareprioBoM nana3zoHe ¢ CUTHAJIOM, IOJIy4YaeMbIM ONTHYE-
CKOI1 peructpauueit GppoHTa ropeHusl.

Ha mymnax BosH 6mu3kux k 200 MKM, IpU OTCTPOMKE OT JIMHUM MOTJIOMICHUS, 3aQUKCUpPOBa-
HbI CUTHAJIbI, CBSI3aHHbIE C pedpakuuel Mpy MaKCUMAJIbHOM TUIOTHOCTH TU1a3Mbl, KOPPEIHUPOBAHHbBIE
C aMIUTUTYI01 (PPOHTA CBEUEHUS B ONITUYECKOM JHara3oHe.

[Tommydennsie B X0z HMCCIENOBAaHUI pe3yJbTaThl MO3BOJISIOT HAOMIONATh TUHAMHKY MpPO-
CTPAaHCTBEHHOI'O PACHPEIENIEHUsI I'PaHULl BOABI B YCIOBUSAX TOPEHUS U JETOHALMU BOJOPOAHO-
KHCIIOPOJTHOM CMECH, a TaKXKe IM0Jy4aTh HOBBIE 3KCIIEPUMEHTAIIBHBIE IaHHBIE O KOHLIEHTPALUN CBO-
OOIHBIX PaJMKAJIOB B IPOIIECCaX TOPEHHS U IETOHAIIHH.

Pabora BBIMONMHEHA NpH (UHAHCOBOW MOANEpXKe WHTerpanuoHHoro mpoekta CO PAH
Ne 143.

PACITPOCTPAHEHUME TEPATI'EPLHOBBIX IIOBEPXHOCTHBIX
IHVIASMOH-ITOJIAPUTOHOB 11O ITPAMBIM U U30I'HY TBIM
METAJUI-IUDJIEKTPUYECKUM ITOBEPXHOCTSAM C
BO3AYIIHBIMHA ITPOMEKXKYTKAMM.

B. B. I'epacumos, B. O. I'oposoii, b. A. Kus3es, A. K. Hukutun, I'. H. XKwxun, M. T'.
Bnacenko, 1. A. KoTeITbHUKOB.

Ha HoBocubupckom na3epe Ha CBOOOAHBIX 3JIEKTPOHAX 3a MOCIEIHHNA TOJ BBIOIHEH
LIIUPOKUI CHEKTP MCCIEJOBAHUN CBOMCTB «MOHOXPOMATHYECKHUX» IMOBEPXHOCTHBIX ILIA3MOH-
nosisputoHoB (IIIIIT) mpu wactore m3myuenus oxosio 2.3 TI'm, pacnpocTpaHsSIOIIMXCSA BIOJIb
noBepxHocrel Au-ZnS -Boznyx. TonmuHa cinost ZnS BapsupoBaiiach B npenenax ot 0 1o 3 Mkm.
N3nydenue perucTpupoBaoCh ¢ MOMOUIBIO ONTOAKYCTHYECKOW SYEUKU ['0Jes ¢ CUHXPOHHBIM
YCUIIUTEJIEM WJIM C MOMOIIBI0 N300pa)arolnuX CUCTEM ¢ MAaTPUYHBIM MHUKPOOOIOMETPHUUECKUM
npueMHUKOM pazmepoM 320x240 snemenToB. Iloka3ano, yTo GOKyCHpOBKa IMydKa H3Iy4eHUs HA
MIPSIMOYTOJIBHBINA Kpait 0Opasia sBJISICTCS MTPOCTEUIIUM M 3(()EKTUBHBIM CIIOCOOOM TE€HEpaluu
IJJa3MOHOB TeparepuoBoro auanasoHa. McecnenoBansl jummHbl pacnpoctpanenus IIIIIT Bpois
IUIOCKMX U, BIEpBble B TepareploBOM JHamna3oHe, IWIMHIPUYECKUX (B a3UMYyTalbHOM
HaIpaBJICHUU) MOBEpXHOCTAX. lMccnenoBaHbl paaualMiOHHBIE IOTEPH, BO3HUKAIOIIKE IIpU
newkennn [IIIII Bmome »TuX moBepxHOcTel. M3mepena »S(PQeKTUBHOCTh MPEOAOTCHUS
IUIa3MOHAMU TPaHMIBl MEXAY PpAacHOJOKEHHBIMM BIUIOTHYIO IIOBEPXHOCTSMU C pa3HOMU
TOJNIIMHOMN cJosl ZnS, a TakXe MPOJAEMOHCTPUPOBaHAa BO3MOXKHOCTh "TIphbKKOB' TIIIIT mexmy
TaKHMHU OBEPXHOCTSAMHU Ha paccTostHue 10 100 Mm.

PABPABOTKA U U3I'OTOBJIEHUE BJIMKHEIIOJBHOI'O
TEPATEPIIOBOI'O CKAHUPYIOHIEI'O OIITUYECKOI'O
MHUKPOCKOIIA C BJIOKOM HAPYIIEHHOTI O ITIOJIHOI'O
BHYTPEHHEI'O OTPAXKEHMUSI.

B. I1. bapcykos, A. I'. Bepxornsan, B. B. I'epacumos, U. C. I'nebyc, M. A. 3aBbsiiioBa, b.
A. Kuszes, C. H. Makapos, M. @. Crynak, B. K. Osuap, /1. I'. Poanonosa, 1O. IO. Honoposa, B.
IO. llITatHOB.

Pazpabotan u M3rOTOBJICH OJMKHETIONBHBIA TEPareploBblii CKAHUPYIOMINNA ONTHYECKUN
MHUKPOCKOI C OJIOKOM HapyIIEHHOI'O T[IOJIHOTO BHYTPEHHETO OTpPaKE€HHsI U JIa3epoM Ha
CBOOOJTHBIX JJIGKTPOHAX B KadeCTBE WCTOYHMKA wu3nydeHus. Co3mMaHbl W HCIBITAaHBI
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CKaHHUpYIOIIasi CHCTEMa C MO3WIMOHHPOBAHHEM C TOMOIIBI0 KOH(POKAIHHOTO JaT4hKa C
XpOMAaTHYECKUM KOAMPOBAaHUEM M JaTYUK KacaHHs MOBEPXHOCTH CyOBOJIHOBBIM 30HJIOM. B
JATYNKE KACaHWs PEaJM30BaH HOBBIM METOJ OINPEACICHUS PACCTOSHUS MEXKIY 30HAOM H
IOPOBOJAIIEH TOBEPXHOCTbIO MO TOKY KOpPOHHOro paspszaa. [lis paboTsl ¢ HMMITYJIbCHBIM
u3nyyeHueM HoBocuOHpCKOro teparepiioBoro jia3sepa Ha CBOOOIHBIX 3JIEKTPOHAX pa3padoTaHa
CHeLMATU3UPOBAHHAS CHCTEMa CHHXPOHHOTO JIeTEKTUPOBAHUS PACCESTHHOIO 30H/IOM U3ITyUYCHHUS,
BKJIIOYAIOLIAasi CBEPXMPOBOJAIIMMI OOJIOMETp Ha rOpSYMX 3JIEKTPOHAX U AIEKTPOHHYIO CXEMY
HaKOIJIeHUs1 cUrHana. [IpoBeeHbl MCIBITaHUS BCEX 3JIEMEHTOB MHKpPOCKOIA, IMOKA3aBLIME UX
paborocioco6HOCTh. Hadarhl SKCIEpUMEHTHI TI0 PETHCTPAIMK  PACCESTHHOTO  30HIIOM
MHUKPOCKOIIa TeparepoBoro U3Iy4eHusl.

U3MEHEHUE MOP®OJIOI' MU SPUTPOLIUTOB 3J0OPOBOM KPOBH
YEJIOBEKA O/ BO3JEACTBUEM TEPAI'EPIIOBOI'O JIASBEPHOI'O
N3JIYUYEHMUSI.

E.JL 3enenrios', A.®. Mynsaposa™?, A.C. Koznos®, A K. ITerpos”.

1) Meouyunckuu yenmp “Unmecpanvnas meouyuna”, Hosocubupck.
2) Uncmumym xumuueckoti kunemuxu u coperuss CO PAH, Hosocubupck.
3) Hosocubupckuii 2ocyoapcmeennslii ynusepcumem, Hogocubupck.

Ha nporskenun 2012-2014 rono B Cubupckom 1eHTpe (HOTOXUMHYECKUX HCCIEeTOBAaHUN
CO PAH mnpoBomunuch HCCleIOBaHHUs B3aUMOACUCTBUS TEpareploBOTO Ja3e€pHOTO U3IYUYEHHS C
KpOBbIO uesnoBeka. Jlazep TepareplioBoro AuamnazoHa M3Iy4yaeT Ha JJMHAX BOJH, XapaKTEPHBIX JIs
B3aMMOJICHCTBUSI OMOJIOTUYECKUX MOJIEKYJI, U B BOJHOU Cpejie MOPOXKIAET MOIIHBIE 3BYKOBBIE BOJI-
HBI, TPUBOJIAIINE K TIOSBICHUIO OMOMOJIEKYISIPHBIX AP PEKTOB.

Hapymienns MUKpOIMPKYIISIIAKM ¥ PEOJTIOTHH KPOBH SIBJISIOTCS. OCHOBHBIMH BEIYIIIMMU (haKTOpaMH
MaToOTeHe3a aTepoCKIIepo3a M MIIEMHYECKOH OO0Ie3HH, MPUBOIIMMH K HAPYIICHUSIM MO3TOBOTO KPOBO-
oOpallieHrs, BHE3AIHONW KOpOHapHOM cMmepTH. [1oBpllIeHHE BA3KOCTH KPOBH B COYETAHMU CO CHA3MOM
1epeOpatbHBIX, KOPOHAPHBIX ApTEPUil SBISIETCS MPUUMHON Pa3BUTHUSI COCYAMCTHIX KaTacTpod y pazind-
HBIX KOHTUHT€HTOB MAlIEHTOB.

Lenpro uccnenoBaHus sABISIACH OLEHKA BO3ACHCTBUS M3ITYUEHHUS Ha SPUTPOLUTHI 3J0POBBIX
JIOOPOBOJIBIIEB, KaK MPOJo/bKeHHe Tpenbiaynmx ucciaenosanuii 2008- 2011r. [Tpoussonunu 3a6op
nepudepudeckoil KpoBH 30POBBIX JOOPOBOJIBIEB, MOCIE 3TOTO MPOBOIMIM IMOATOTOBKY 00pa3iioB
M0 CTaHAAPTHOW METONWKE, Jajiee MPOU3BOAMIN 00ydeHne He (POKyCHPOBAHHBIM ITyYKOM Ha JJIN-
Hax BoJH 130-200 MKM mpu cpelHel MIOTHOCTH MOIIHOCTH 20Bt1/eM?, ¢ Pa3IUYHON SKCIIO3ULIUEH,
IpY Pa3IUYHBIX BPEMEHaX BBIICPKKH KPOBH J0 OOMYUYECHHUS, U TIOCTE - 0 THCTOIOTUIECKOTO HCCIIe-
noBaHus. KpoMe 3TOro ncnonb30Bavch 2 KOHTPOJIBHBIX 00pasiia - HeoOMy4YeHHas: KpOBb U KPOBb C
BBIJICPXKKOH 1 9ac mocne oOmy4yeHwus, Al OLUEHKH COCTOSHHSI SPUTPOLUTOB TOCIE BO3ICHCTBUSL.
Kpome 3toro npoenu uccienoBaHue KpOBH HEMMOCPEACTBEHHO MOCIIE BO3AEHCTBUSA, IPHU Pa3IUUHbIX
BPEMEHAX IKCIIO3ULIUU.

Bce o0pasipl neciaenoBaiuch TUCTOIOTMYECKU MPU MMOMOIIM aTOMHO-CHIIOBOIO MUKPOCKOIA
«NTEGRA» (NT- MDT r. 3enenorpan) ¢ pa3iidHbIM pa3pelIeHUEM B MOTYKOHTAKTHOM pEXHME B
HaTuBHOU (opme. KoHTponbHBIE MCCIIeIOBaHUS TPOBOIMINCH NPU MOMOIIU ONTUYECKOW MHUKPO-
cxoruu ¢ yBenuuenuem B 1000 pa3, B HaTuBHOI hopme.

[Tocne noiydenuss n300pakeHni MPOU3BOAUIN UX 00pabOTKy B KOMIIBIOTEPHOM IIporpaMmMe
C LIEJIBIO MOJIyYEHUS CTATUCTUYECKH J0CTOBEPHBIX TaHHBIX COCTOSIHUS SPUTPOLIMTOB, B TOM YUCIIE U
MeMOpaH. BpUIM MOATBEpIKICHBI ONTUMAIBHBIE BPEMEHA SKCIIO3UIINHM, JUIS TAaHHOM MOIIHOCTH Jia3epa,
KOTOpBIE COCTABILSUTH 5- 10 ceK., OTMEYEHBI eIMHUYHBIC TIOBPEKICHNSI MEMOPaH SPUTPOLITOB, HE TIPUBO-
JSIIYe B JaTbHEHIIEM K MX Pa3pyIICHUIO, TaK K€ OTMEYAIOCh M3MEHEHHEe ()OpMBI SpHTPOIMTOB. [Ipn
9KCHO3HIHH, TIPUMEPHO, 3 CeKyHIbI He OBLIO OTMEUEHO BBIPAYKEHHBIX TIOBPEXKICHUI MEMOpPaH 3pUTPOLIH-
TOB, IIpU SKCo3ULK Oosiee 10 ceKyHT OTMEUeHbI BBIpaKEHHBIE TIOBPEKACHUS MEMOPaH 3pUTPOLIUTOB, B
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JaTTbHEHIIIEM, TIPHBOSAIINX K UX Pa3pyIICHHI0, TIPH 3KCTO3MINK Ooee 15 cexyHn n Ooiee BBIBILUICS
JIM3UC SPUTPOIMTOB BCIIEJICTBIE MIHOBEHHOTO Pa3pyIICHUs] MEMOpaH KIETOK. DTH 3((HEKThI MMOATBEp-
YKJICHBI TIPY ITOMOIIHM ONTHYECKON MUKPOCKOTHH. Pe3ylbTaThl MOJTHOCTHIO MOATBEPINIH paHee TIpo-
BEJICHHBIE dKCIIepuMeHTHI [1]. Takum oOpa3om, mpu o0mydeHur 00pa3ioB kpoBu T u3aydeHHEM
MPOJIUT HEKOTOPHIN CBET HA MEXaHWU3MBI TTIOBPEK/ICHUS MEMOpPaH 3pUTPOIIUTOB.
Jluteparypa:

1. Mymnzaposa A.®., 3enennoB E.JI., Koznor A.C. / Bectauk HI'Y. Cepus: ®usuka, 2013,

Ne2, C.117-123.

3enennoB Errennii Jleonngosuy,
630091 HoBocubupck, KpacHsrit mpocnexr 54.
E-mail: zelnmr63@mail.ru, Ten.: (383) 217-04-70.

MOP®OJJOI'HYECKHUE U3SMEHEHMA CKEJIETHOM MBIIIIIbI MJIE-
KOIIMTAIOIIUX TOA BO3AEMCTBUEM MOIIHOI'O TEPATI'EPIIO-
BOT'O JIASBEPHOI'O U3JTYUEHMUSI.

E.JL 3enennos', T.B. Caxuna’, A.C. Kosnos®, A.®. Mymsaposa®*, A K. ITerpos”.

1) Meouyunckuii yeump “Unmeepanvras meouyura”, Hosocubupck.
2) Hogocubupckuii 2ocyoapcmeentulit Meouyurnckutl yHugepcumem, Hogocubupck.
3) Uncmumym xumuueckoti kunemuku u coperuss CO PAH, Hoeocubupck.
4) Hosocubupckuii 2ocyoapcmeenuwiii yHugepcumem, Hogocubupck.

B nocnennee pecsaTuneTHe BO BCEM MUPE PACHIUPSAIOTCS UCCIEIOBAHUS C UCMIOIb30BAaHUEM
AIIEKTPOMArHUTHOTO U3IyYEHUs] TEpareplioBoro nuamna3zoHa dactor. B UacturyTe simepHoii Qu-
3uku uM. I. 1. bynkepa CO PAH co3nan caMblii MOILIHBIA B MUPE UCTOYHUK TAKOTO U3TYUYECHUS —
na3ep Ha cBOOOAHBIX AekTpoHax (JICD) Ha yckoputene-pekyneparope. OH TeHEpUPYET U3ITyde-
Hue B Buae 30-50mc uMImynbCoB ClIEAyIOMMX ¢ 4acToTor 5.6MI'1 co cpemHeil MONTHOCThIO 110
800 Bt ¢ mnaBHOM nepecTpoiikoi B Auana3zoHe AIuH BOAH 120 — 240 MHKpOH. DTO MO3BOJISET
MIPOBOJIUTh YHUKAJIbHBIE MCCIIEIOBAHUS MO (PU3UKE, XUMHUHU, OMOJOTUU U Ap. OTpacisiM HayKu
[1,2].

Ha npotsoxernu 2006- 2013 rogoB B CuOUpPCKOM LEHTPe (HOTOXMMHYECKUX HCCIIECI0Ba-
Huit CO PAH npoBonunuck uccienoBaHus B3auMOIECUCTBUS TEPareplioBOro JIa3€pHOTo U3Iyyde-
HUS CO CKEJIETHOM MBIIILENH MIEKOMUTAIoEro (Kpbica, kopoBa). OOLIEN3BECTHBIM SIBISETCS TOT
(akT, 4yTO Nazep TEpareploOBOrO IUaNa3oHa M3Ty4yaeT Ha JJIMHAX BOJH, XapakKTepHBIX sl Bax
nep BaanbcoBoro B3anMoneicTBUs U B3aUMOACHCTBUs Ononoruyeckux mMonekyn (oenku, JJTHK u
Ip.), B CBSI3U C OTUM MBI O’KUJIANIH TOSIBIICHUE CIEIU(PUICCKUX MTOBPEKICHUIN MBIIICUHON TKAHH,
XapaKTEepHOM JJIsl JAHHBIX JUIUH BOJIH.

Lenpro uccneaoBanus SIBISUIOCh U3YUEHUE TOCIEICTBUNA B3aUMOJICUCTBUS U3TyUEHUs JaH-
HBIX JJIUH BOJH C CHJIBHO CTPYKTYpHUPOBAHHOI OMOJOTHYECKON TKaHbIO, U3ydeHHE creruduye-
CKHX, JUISl JAHHBIX JJIMH BOJH U MOIIHOCTU M3JTyUY€HUs, OBPEKICHUN MBIIIICUHON TKaHH, OLICH-
KM B3aUMOJICHCTBUS M3Iy4YeHHsI C «OONBIINM» MAacCUBOM TKaHH. KpoMe 3Toro B kauecTBe KOH-
Tposist 6bu10 HccnenoBaHo B3aumozeiicteue CO; u NAdYAG na3epoB ¢ MBIIIEYHOH TKAHBIO.

[IpeacraBneHo moapoOHOE ONMHMCaHUE TTOCIEACTBHUIN Bo3aeicTBUs T 11 M3 IydeHus: Ha TKaHMU.
[Tokazano, yto Moponoruyeckas KapTHHA PaIUKAIBLHO OTIUYACTCS OT TEPMHUYECKOTO MOpaxke-
HHSI 1 MEXaHMYECKOTO MoBpexkIeHus. [lokazano, uto nocneacTBus BozaeucTBus TI 1 uzimyueHus
MMEIOT YHUKAJIbHBIE 0COOCHHOCTH, 3HAUUTEIBHO OTIMYAIOTCS OT BO3JACHCTBHUS Ooliee KOPOTKO-
BOJIHOBOTO M3NTyueHus. Bo3MoxHbIE TPUYUHBI HAOII01aeMOM KapTHHBI - 00CYK1at0TCA.
Jluteparypa:

1. Koznos A.C., IlerpoB A.K., BunokypoB H.A. // ABrometpus, 2011, Ne4, C.3-15.
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2. Gavrilov N.G,, Knyazev B.A., Kolobanov E.I., Kotenkov V.V., Kubarev V.V., Kulipanov
G.N., Matveenko A.N., Medvedev L.E., Miginsky S.V., Mironenko L.A., Oreshkov A.D.,
Ovchar V.K., Popik V.M., Salikova T.V., Scheglov M.A., Serednyakov S.S., Shevchenko
O.A., Skrinsky A.N., Tcheskidov V.G., Vinokurov N.A. // Nuclear Instruments and Meth-
ods in Physics Research A. 2007. V. 575, P. 54-57.

3enennoB Eprenuii Jleonumosuy,
630091 HoBocubupck, Kpachsiit nmpocnext 54
E-mail: zelnmr63@mail.ru, Temn.: (383) 217-04-70.

PHASE MODULATED TERAHERTZ POLARIMETER ON THE
NOVOSIBIRSK FREE ELECTRON LASER.

M. S. Mitkov, Yu. Yu. Choporova, B. A. Knyazev.

[longpumeTprs MMPOKO NMPUMEHSETCS NMPU MCCIEAOBAHUU PA3INYHBIX MaTEpUAIOB U
cpell B BUAUMOM M OJIMKHEM MH(PAaKpaCHOM AMala3oHax clekTpa. B TepareprioBoMm auamnasoHe,
OJTHaKO, OHA MPAKTUYECKH HE peajn3oBaHa. B manHoi pabote ObUT pazpaboTaH TepareploBbId
MOJIIPUMETpP, OCHOBAHHBIM Ha MHTepdepoMeTpe MalKenbCOHa, C UCIOIH30BAHUEM B KAaYECTBE
HCTOYHHMKA MOHOXPOMATHUYECKOTO TEPArepIioBOro U3IyUYEHHS J1a3epa Ha CBOOOIHBIX AJIEKTPOHAX
(JICD). B mnewax wuHTepdepoMeTpa B3aUMOOPTOTOHAIHLHO YCTAaHOBJICHBI TOJSPU3ATOPHI.
W3menenune IMHBI OJHOTO W3 Iuled (MEpeMelleHHe OJHOTO W3 3epKal HHTephepomerpa)
IOPUBOAUT K (Pa30BOMYy CIBUTY MEXAY IUIe4aMu MHTepdepoMeTpa, KOTOPBIH B CBOK OYepenb
OPUBOAUT K M3MEHECHUIO MONApH3alMi. TakuM o00pa3oM MONSApU3alus 30HIUPYIOIIEro
W3IIy4YEHUs] U3MEHSAETCA OT JIMHEHHOW 4Yepe3 INPaBOBPAILATENIBHYI0 W JICBOBPALIATEIbHYIO
KPYroByI0 1O JIMHEHHOW. Pemieroussie mNossspu3aTopbl Ha IOJMATUIEHOBOM ocHoBe 1200
HITPUXOB/MM BPAIAJIHNCh C IMOMOIIBIO MIATOBBIX JBHUTATENCH C TOYHOCTHIO MO3UIIMOHHUPOBAHUS
no 1°. Jlng perucTpaluy TepareploBOrO H3JIyYEHHUs HCIOJIb30BAJICS IMHPOIIEKTPUUECKUN
npueMHUK MI'-33 B cxeme CMHXpPOHHOIO JeTeKTHUpOBaHUs. TecTupoBaHME MOJISpUMETpa ObLIO
BBINOJIHEHO, MCIIONB3Ysl KUpalbHble MeTamaTepuaibl, U3rOTOBJIEHHbIE B Jabopatopuu B. Sl
[Mpunana MucTHTyTa (mszukn nomynpoBonaukoB CO PAH. DkcrnepuMeHTanbHO TOTYYCHHBIC
pe3yJIbTaThl IOKa3aJyd XOPOLIEE COIVIACOBAHME C TEOPETUYECKUMM MpEACKa3aHUsIMU U
U3MEPEHUSIMH, BHITIOJIHEHHBIMH C TIOMOIIBIO (Pyphe CIIEKTPOMETpa

MOIEJUPOBAHUE COBCTBEHHBIX YACTOT AJEHO3HUH TPH-, TH-
», MOHO®OCPOPHOHU KNCJIOT B TEPAT'EPIIOBOM /IMAITA3OHE.

Hemosa E.d)l., Hukonaes H.A.2.
1 - Uncmumym Jlazepnoti @usuxu CO PAH,
2-Uucmumym aemomamuxu u snekmpomempuu CO PAH

Anenosun tpudochopnas kucnora (ATD), anenosun audochopnHas kuciora (AID) u
angeHo3uH MoHodochopHas kucnora (AM®D) SBISIOTCS BaXKHBIMU OMOJOTUYECKIMHE BEIIECTBA-
Mu. OHH OTJIIMYAIOTCS APYT OT Apyra KoaudecTBOM (GocdopHbIX ocTatkoB (puc. 1). JlanHbie Be-
IIECTBA MPEACTABIAIOT CO00M MOJEKYJISIPHbIE KPUCTAJUIBI, OTHOCSIIMECS K OJHOM IpyTIe CUM-
MeTpud. Macchl MOJIEKYJ OTJIMYAIOTCSl HE3HAYUTENIBHO, HO MIPH MEePEeX0/ie OT MOJEKYJIbl K MOJIe-
KyJie U3MEHSETCS KOJIMYECTBO MEXMOJIEKYISAPHBIX cBs3el. Llenb paboThl cocTosia B Mccieno-
BaHUU JaHHBIX MOJEKYJSPHBIX CUCTEM METOJaMU TepareplroBoil UMIYJIbLCHONW CIIEKTPOCKONNU U
aHanmu3e TUIIOB KojeOaHMi W BKJIaJa MEXMOJEKYSIPHBIX B3aUMOACWUCTBUI KBaHTOBO-
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XUMHWYECCKUMHU METOJaMU.
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Puc.1 Cmpykmypa AM®D (a), AAD (6), ATD (8)

B pabote ucnonp3oBanum ManorabaputHbld TII1 CIIEKTpOMETp € CYONMMKOCEKYHIHBIM
paspernieHreM Ha 0aze peMTOCEKYHIHOTO BOJOKOHHOTO jna3epa [1]. Cyxue monmkpucraminde-
CKHE TIperaparbl aHaJU3UPYEMbIX BEIIECTB OBLIM CIIPECCOBAaHbI B TAaOJETKU AMAMETPOM 8 MM
noa nasieHueM 1,5 atM. MonenupoBaHHe MPOBOAMIOCH KBAHTOBO-XMMHUYECKUM METOJIOM, C
nomo1pio mporpammuoro komriekca MOPAC u Gamess. st pacueToB COOCTBEHHBIX 4acTOT
HCCIIeTyeMbIX BEIIECTB ObUT BEIOpAH MOy IMIUpUUCeKuid Metoq PM3, st KOppeKTHPOBKU TO-
JYYEHHBIX JIaHHBIX HCIIOJIB30BAJICS HesdMrupudeckuid meton B 0asuce STO-3G. HauanpHas
CTPYKTYypa, UIMHBI CBSI3€H, BAJICHTHBIC YTJIbl MOJEKYJ, BEIOMpATACh MO CIPABOYHBIM JaHHBIM,
3a10’)keHHBIM B cuctemy MOPAC.

bruto monyveHo, 4To aHaIM3UpPyEMBbIe BEIIECTBA UMEIOT MUKHU MOTIIOIICHUS B JHAMa30He
gactot 0,1-2,0 TI'n. KBaHTOBO-XMMHUYECKHE pacdeThl COOCTBEHHBIX YacCTOT MOJEKYJ XOPOIIO
COTJIACYIOTCS C SKCIIEPUMEHTAILHBIMU JaHHBIMU. B paboTe obcyxaaercs BiausHue HochHOpHBIX
rpymni Ha TI' criekTp MorionieHus ageHo31Ha.

Jlureparypa:

1. B.JI. Anubirun, A.A. Mampames, H.A. Hukonaes, O.U. [lotatypkun, 4émomempusi.. 46, Ne3.
C.110-117.2010

EBrenuns ®enoposna Hemosa

630090, HoBocubupck, I1p-1. Ak. JlaBpenTthena 13/3
Wuctutyt Jlazepuoit ®usuxu CO PAH

E-mail: endy@ngs.ru, Ten: +79139118678

KPEMHHUEBASA IN®PPAKIIMOHHAS OIITUKA JIUIA YIIPABJIEHUA
JIABEPHBIM U3JIYYEHUEM CYBMUWIVIMMETPOBOI'O JIMAITIA30-
HA.

ITaBenneB B.C.l’z, AradoHoB A.H.l, Bomonkun B.O. 1, Kagsees A.K.3, Kauamos JI.I'. 1,
Kusizes B.A. % , Kponnoton F.I/I.3, TykmakoB K.H.l, IIpirankona E.B. , Hpimumka JI.1. 3 , Honopo-
Ba }0.10.*’

' Camaperuii 2ocydapemeennviii aspokocmueckuil ynusepcumem umenu akademurd
C.I1. Koponésa (HayuoHanbhwiil Uccied08amenbCKull yHugepcument).
> Hnemumym cucmem o6pa6omku uzobpascenuti PAH,
‘000 THIEKC, Canxm-Ilemepbype, 194292.
*Unemumym soeproii pusuxu um. IH. Byokepa CO PAH, Hosocubupck, 630090.
5Hoeocu6up01<uﬁ 2ocyoapcmeennwili ynugsepcumem, Hosocubupck, 630090.

Judpaknuonnsie ontudeckue 3nemMedTsl (J10D) Hanum mmpokoe IpUMeHEHUE B Ja3ep-
HBIX TEXHOJIOTUYECKUX YCTAHOBKAX M ONTHYECKUX MPUOOpax yiabTpaduoieToBoro, BUIUMOTO U
uHppakpacHoro auana3oHoB [1]. BcnenactBue Oonee BBICOKOro (MO CPaBHEHUIO C BUAMMBIM
JTMATNia30HOM) TIOTJIOIICHHSI MaTepHaJIOB, MPO3pavHbiXx B TeparepuoBoM (TI'm) nuamasone, wc-
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nonbs3oBanue /100 B TT u-nuanazone mpeanoyTuTeNbHEe, YeM UCIIOJb30BaHNE PEPPAKIIMOHHBIX
aneMeHTOB. JIOD mpakTH4YecKH He UMEIOT ajlbTEpPHATUBBI B CIydae YNPaBICHUS H3JIy4YE€HUEM
MOIIHOTO MOHOXpoMaTudeckoro myuka TI'-ma3zepa Ha cBoOoaHBIX d1ekTpoHax (JICD) [2].

W3BecTHBI pe3ybTaThl UCCIAEIOBAaHUSA KPEMHUEBBIX OMHAPHBIX TU(PPAKIUOHHBIX JUH3 U
nenurenen mydka [3] ans ynpaBieHMs Ja3epHbIM TepareploBbIM u3iayueHuem. B [4] npusene-
Hbl Pe3yJbTaThl UCCIIEIOBAHUS KPEMHUEBOr0 OMHAPHOIO JU(PPAaKLHOHHOrO (GoKycaTropa, npea-
Ha3HAUYEHHOTO IS (DOKYCHPOBKH TayccoBa ITydKa TepareproBOro Jiazepa B KBaapaT C paBHO-
MEpPHBIM paclpeeeHUEM HHTEHCUBHOCTH.

B macTosmieit paboTe pacCMOTPEHBI BOIIPOCHI CO3MaHUS KPEMHHUEBBIX TU(PAKITHMOHHBIX
ONTUYECKUX 3JEMEHTOB, MPEIHA3HAYCHHBbIX KakK Ul (POKYCHPOBKM MOHOXPOMATHYECKOIO Ja-
3epHOT0 HM3JIyYeHHs] CyOMWIIMMETPOBOTO JMANa3OHa B 3aJlaHHBIC JIByMEpHBIE 00JacTH, Tak |
JUISL CO3/IaHUsI ITyUYKOB C 3aJIaHHBIM MPOJOIBHBIM paclpeieiICHuEM.

NuTepartypa:

Coiiep B.A. ludppaxkumronnas komnbtoTepHast ontuka. 2007. M.: ®uzmaTiurt.

Knyazev B.A., Kulipanov G.N., Vinokurov N.A.//Novosibirsk terahertz free electron laser:
instrumentation development and experimental achievements. Measur. Sci. Techn.
2010. Ne21.

Aradonos A.H. u np.//KpemHueBble TUGpPaKLIMOHHBIE ONTUYECKHE 3JIEMEHTBI JJI1 MOLIHO-
r0 MOHOXPOMAaTHYECKOI0 TeparepuoBoro minyudeHus. Apromerpus. 2013. T. 49. Ne2.
C. 98-105.

AradonoB A.H. u np.//KpemuueBas onrtuka st GOKYCHPOBKHU JIA3€PHOTO U3ITYUYCHUS Te-
parepLioBOro Jauamna3oHa B 3aJaHHble JBYMepHble oOnacTu. KommbloTepHas OINTHKA.
2013.T. 37. Ne4. C. 464-470.

[TaBenveB Bnagumup Cepreesuy,
443086, Camapa, MockoBckoe mocce, 34, CI'AY;
E-mail: pavelyevlO@mail.ru, Temn.: (846) 267-48-43.

MPOTEOMHBIN OTBET KJETOK E. COLI HA BO3JENCTBHUE
TEPAT'EPIIOBOI'O U3JTYUEHMUSI.

Hemunosa E.B., [lemunos E.A.,Ilonuk B.M.,MemepsikoBa N.A., Cemenos A.U,
lNopsiukoBckast T.H., Komuanos H.A.,Kynunanos I'.H., ITexstex C.E.

DNEKTPOMarHUTHOE M3JIyYEHHE TEeparepluoBOro JAMana3oHa pacloyiaraeTcsl MEXAy
BBICOKOYACTOTHBIM MHUKPOBOJIHOBBIM M JJIMHHOBOJIHOBBIM HH(PAKPACHBIM TUANa30HAMHU B
untepBaie vactor oT 0,3 mo 10 TT'u. TepareproBomy auana3oHy COOTBETCTBYIOT 0OJacTh
BpalllaTeIbHBIX CIIEKTPOB MOJIEKYN, KOJeOaHWN OMOJOTHYECKH BAXKHBIX KOJUIEKTUBHBIX MO
JHK wu OenkoB, a Takke o00nacTp KoneOaHWH W DHEPTUH BOJOPOIHBIX CBS3CH W
BaHJICPBAATbCOBBIX CHJ, OINPEACTSIONMX BTOPUYHYIO, TPETHUHYIO U CTPYKTYPHI BBICIIETO
nopsiika BaKHEHIMX OuomnonumepoB. [loaTomy HeEoO6X0oAMMO UCCIIENOBaTh IOCIEICTBUS
BO3/ICHCTBUS ATOTO M3IYYCHUS Ha )KUBBbIE OOBEKTHI, YUUTHIBAS HU3KYIO BEPOSTHOCTH KOHTAKTa C
HUM JKHUBBIX OOBEKTOB B ECTECTBEHHBIX YCIIOBUSIX OOMTaHHS H3-3a IMPAKTUYECKH IIOJHOTO
MOTJIONICHHS TePareploBOro M3MydeHus B aTMocepe u BOAHBIX cpenax. Pabora mpoBeaeHa Ha
cnenuanu3upoBaHHoi cranuuu HoBocuOupckoro JICOD, mnpeaHasHaueHHOM Ui HM3yuYeHUs
HETEePMUYECKOTO BO3JICHCTBUS DJIEKTPOMAarHUTHOTO U3TyUYEHUS HA KUBBIE CUCTEMbl. B mokmane
IPEJICTaBJIEHbI Pe3yJIbTAaThl HCCIEA0BAaHUS BO3ACHCTBHUS TEpArepLoBOro n3yuyeHus Ha kineTku E.
coli kKaK MOZENIbHOTO 0OBEKTa COBPEMEHHBIMH METOJIaMU TEHOMHUKHU U MIPOTEOMUKH. BBISBICHBI
Ocnmkum w kommpyromme wux reHsl y E. Coli MeHSomme SKCIPECCHI0 TOJ JeHCTBUEM
TEeparepioBoro M3ny4eHus. Ha OCHOBE BBISBICHHBIX T'€HOB CKOHCTPYHPOBAHBI CIielHATIbHBIC
F€HOCEHCOpPHBbIE KOHCTPYKLMH, pearupyromue Ha BO3JCHCTBHE TEpareploBOro H3JIy4YEHHUS.
W3ydeHne sKCIpeccHy TeHOB, 3a/1eCTBOBAHHBIX B MMPOTEOMHOM OTBETE KIIETOK Ha OOJydeHue,
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TIO3BOJIMJIO BBIABUTH MCXAaHHU3MBbI BO3I[GI>1CTBPI$I TCPaArcpuoBOro M3JIYUCHHUS HaA KHBBIC O6’I)GKTI>I,
OIPCACIIUTL CTCIICHB €TI0 OMOOIIaCHOCTH

AHAJIN3 BJIUAHUA AHTUOKCHUJIAHTOB HA
NHAYHIUPOBAHHYIO TEPAI'EPIHHOBBIM (CYBMUWJIJIMMETPOBBIM)
N3TYYEHUEM ITPOHULHAEMOCTD KIIETOYHbBIX MEMBPAH.

3amapa T.A., Tpeckosa C.I1., Parymnsax A.C.

Panee ObTO MOKa3aHO, YTO H3IY4YEHHE B CYOMWJUIMMETPOBOM JMAIla30HE CO37AeT
YCIIOBHS JUIsl IPOHUKHOBEHMSI B XKMBbIC KJIETKH BEILECTB, HE NMEPECEKAIOIINX HE NMOBPEKICHHYIO
MeMOpany. OOHApY WK, YTO BO3JCHCTBHE H3IYYCHHUS C JUTMHON BOJHBI130 MKM HHHUIIUHAPYET
0o0pa3oBaHe CKBO3HBIX THUAPOGUIBHBIX TIOp B JHMNMJAHOW MeMOpaHe KJIETKH. Bo3MOXXHO,
noBpexaaromue 3phexTsl 00YyCIOBICHB JACHCTBHEM HAa MEMOpaHy THAPOKCHII-PAJMKAJIOB,
KOTOpbIE MOTYT BO3HMKHYTh, B BOJHOM pacTBOpPE OKpYXalolleM HEHpOH B pe3yJbTaTe
na3epHOro u3nydeHus. [y MpoBepKH TaKMX MPEINONIOKEHUH, B JaHHOW paboTe B pacTBOp,
OKpY’KalOIIMKA HEWPOHBI, Nepel OOJydyeHHEM KpOoMe KpacHuTesed BBOJMIM aHTHOKCHUIAHTHI.
HccnenoBanus NpoBOOWINCH HA HM30JIMPOBAHHBIX HEMpPOHAX C HMCIOJIb30BAHUEM KpPACUTEI,
KOTOPBIA HE TPOHUKAIOT Yepe3 WHTAKTHBhIE MEMOpaHbl TPHUIIAHOBOTO Toiiyooro, mronudepa
xkentoro 1 BCECF-AM BBISBISIONIETO KU3HECTIOCOOHBIE KIETKH. KpoMe Toro mcmosb3oBasics
ekTpopuznonornyeckuii aHanu3. OOHapyXMJIM, YTO HEKOTOPblE AHTHOKCHIAHTBI CHUKAIOT
YPOBEHb IIPOHMKHOBEHHUs B KIETKY KpacUTEIeH II0 CPaBHEHUIO C KOHTPOJIBHOW TI'pYIMIION
HEHpPOHOB MOJBEPraBIIMXCS OOJYYEHUI0 B OTCYTCTBHMM AHTHOKCHIAHTOB. OOHapyKeHHOE
CHW)KEHUE YPOBHs IIPOHUKHOBEHHUs B HEMPOHBI KPACUTEIIEH OTPAKAET IIPOTEKTOPHBIE CBOMCTBA
AHTUOKCHJIAHTOB B OTHOLICHWHU JIMIIUJAHOM MeMOpaHbl B YCIIOBHSX BO3JEHCTBMS H3Iy4YCHHE B
CyOMIJUIUMETPOBOM  Juamna3oHe. TakuMm oOpa3oM, TeparepuoBoe (CyOMHIIIMMETPOBOE)
U3IY4YEHUE MOXKET CIIy’KUTb HWHAYKTOPOM HAalpaBIE€HHOW JOCTaBKM B KJIETKM OMOJIOTMYECKH
AKTUBHBIX COEAVNHEHUH, a aHTUOKCUAAHTHI SIBIATHCS MOAYJISITOPAMH 3TOTO MPOLIECCA U CIIYKUTh
3alIUTON OT HEOJArONPUATHOTO IEHCTBHS JEKTPOMArHUTHBIX BOJIH B 3TOM JHUAara3oHe.

HOBBII METOJI TOYHOT'O U3MEPEHHMS MACC
HAHOYACTHUI] C IPUMEHEHUEM TEPATEPHEBOI'O U3JIYYEHUA.

INopstukoBckas T.H., Kyitouna JI.B.,Ilenstex C.E. ITonuk B.M., Ceménor A.U.,
Tumodeena M.C.,IL{ernos M.A.

Ha ocHoBaHMM MSTKOil He paspymaromeid alusauuu moj JeHCTBHEM TepareploBOro
U3IY4YeHHUs HOBOCHOMPCKOrO Jjla3epa Ha CBOOOJHBIX 3JIEKTPOHAX M BPEMIPOJIETHOM Macc-
CTIIEKTPOMETPUU pa3padaThIBaeTCs NPUHIMIIMAIBHO HOBBIM, HE HMEIOLIUI aHaIOroB, METOJ
IPSIMOTO M3MEpPEHHMs] MacC HAHOYAaCTHL M OMOMOJIMMEPOB OOJNBIIMX MAacc, HEAOCTYIIHBIX
COBPEMEHHBIM METOAaM Macc-cekrpoMerpud. [lox nefictBuem tepareprosoro usinydenus JICO
HEOPraHWYeCKUEe HAHOYACTHUIBI WIM OHONOJUMEpBbl IMEpPEeBOAATCA B Ta3oByr  (¢a3sy,
MOHU3UPYIOTCS U aHAJTU3UPYIOTCS C TIOMOIIBI0 BPEMAIPOIETHOTO Macc-ClIeKTpoMeTpa Ha 0ase
Macc-cnekrpomerpa MCX-6.
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Yucno ocobeit

BJIMAHUE HU3KOUMHTEHCHUBHOI'O TEPAT'EPHOBOI'O U3JIYYE-
HUsA HA TPOJOJIKUTEJIBHOCTD )KU3HU U PASBUTHUE IIOTOM-
CTBA IPO30®UJI

B.I/I.q)ezlopmal, H.H.BaﬁCMaHz, H.A.HI/IKonaeB3, E.®.Hemosa'.
' Wnemumym naseproii pusuxu CO PAH, Hosocubupck.
2HHcmumym yumonocuu u cenemuxu CO PAH. Hosocubupck.
 Unemumym asmomamuxu u snexkmpomempuu CO PAH. Hogocubupck.

TepareprioBoe m3myuenue (0,1-10 TT') okazpiBaeT
BIIMSIHUE HA CTaTyC TE€HETUYECKOM CHUCTEMBI, 4YTO
CleayeT W3 pe3yJbTaTOB HCCIEOBaHUM, IMOKa3aB-
mUX W30UpaTeIbHOE BIUSHUE W3TYYEHUS Ha JKC-
MPECCUI0 TEHOB PA3IUYHBIX MPO- U JyKAPUOTHYE-
CKUX KIJIETOK W Ha IU(QPEpEeHIIMPOBKY CTBOJIOBBIX
KJeToK [1]. BaxHbIM TeHeTHUECKH 00YCIOBICHHBIM
MPU3HAKOM SIBJISIETCSI TPOJIOJDKUTEIBHOCTh KU3HU.
HccnenoBain BIWSHUE TEParepiioBoro H3JIydeHUs
(0,1 —2,2 TT'u ¢ MOILIHOCTBIO B UMITyJibce 8,5 MBT u
JUTUTEIIBHOCTHIO | 11C, yacToTa moBTopeHus 76 MI')

Ha TIPOJOJI-
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D --4--- CaMKW KOHTpOnb2 YCHHBIX CaM- L —
3 N B - camku nasep
180 1 i L Camubl KOHTPONbL2 OB U
i ¢ Pme.2 CaMOK U Ha IMHAMHKY pa3BUTHs IOTOMCTBA OOJIyUYEHHBIX
P RN n caMOK. AOCOJIOTHAasE W CpeaHsAs NPOJOJIKUTEIBHOCTD
ol e 8L KHM3HU 00JyYEHHBIX CAMOK ObLiIa JOCTOBEPHO BBILIE, YEM
! XL R Y
w0l o R 00JIy4eHHBIX CaMIIOB WJIM HEOOIy4EeHHBIX caMOK (puc. 1).
N ' S . : . OO6nydyeHne caMOK MpPHUBENIO K HCKAKEHUIO JAUHAMHUKHU
Teliig pa3BUTHS UX MTOTOMCTBA (pUC. 2) U HApYIIEHHUIO COOTHO-
0 T T T T T T T T T |
1 2 3 4 5 6 71 8 8 fo LICHUSA II0JIOB B IIOTOMCTBE, B CHIy JOCTOBEPHOIO
Rl nosBnews B cTagnn varo YMEHBILIEHUS YUCJIA PA3BUBLINXCS CaMIOB
Jluteparypa:

1. B. U. ®enopor // buomenunmuckas paaguosnektponuka. 2011. Ne 2. C.17-27.

®enopoB BsiuecnaB BanoBuy,

630090, HoBocubupck, mpocnekT ak. JlaBpeHTheBa, 13/3;

E-mail: vif41@mail.ru, Ten.: (383) 330-99-22.

OCOBEHHOCTHU TEPAT'EPHOBOI'O ITOI'VIOINEHUA U KOMBHUHA-
IOIUOHHOI'O PACCEAHUA MUHEPAJTOKOPTUKOUIHBIX I'OPMO-

HOB

B. A. MI/IHaeBal, O. I1. Yepkacosa’, B. @. MI/IHaeBl, I'. B. BaprH_IHI/IKOBl, A. B. XMapal.
Illepkaccxuﬁ HayuoHanvbHull yHueepcumem um. b. Xmenovnuyrxozo, Yepraccol.
2Hhtcmumym nazepnoti pusuxu CO PAH, Hosocubupck.
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Metonom ¢ynkunonana miuotHoctd B3LYP B Gasuce 6-31G(d) mpoBeneHbl pacueTsl
PaBHOBECHBIX MOJIEKYJSIPHUX N€OMETpUH, KOJeOaTeNbHbIX YacTOT, HHTEHCUBHOCTEH MOJIOC Te-
parepoBoOro MorjolleHus U aKTUBHOCTEH JUHUM HEPEe30HAHCHOIO0 KOMOMHAIMOHHOTO pacces-
HUSI KOPTUKOCTEPOUIHBIX TOPMOHOB KOPTHKOCTEPOHA, J€30KCUKOPTUKOCTEPOHA, 1€30KCUKOPTH-
KOCTEpOH alleTaTa ¥ KOPTHUKOCTEPOH aleTara, MpOsBISIOUIMX MUHEPAaJIOKOPTUKOUIHOE JIEHCT-

BHUC.

[¢] o
i [l

21
18CH, 5 CHz0H CH; C—CH,OH

Puc. 1. CTpyKTyphI MOJIEKYJ1 KOPTHKOCTEPOHA (a), Je30KCUKOPTHUKOCTEPOHA (0), 1E30KCHKOPTUKOCTEPOH
areraTa (B) 1 KOPTUKOCTEPOH arerata (T).

Ha ocHOBe KBaHTOBO-XMMHYECKUX PACUETOB YACTOT M (OPM HOPMATBHBIX KOJICOAHMIA
3TUX MOJIEKYJI POBEACHO OTHECEHHE I0JI0C TepareploBOro MOTJIOUICHHS U TUHUN KOMOMHAIIH-
OHHOTO PACCEsIHHUS B SKCIIEPUMEHTAJIBHBIX CHEeKTpax. PaccunTaHHbIE YacTOTHI CKEJIETHBIX KOJIe-
OaHuil MOJIEKYJ U 1e(OPMAIIMOHHBIX KOJeOaHuil (PYyHKIIMOHAIBHBIX TPYIIT XOPOIIIO COTJIACYIOT-
Csl C OKCIIEPUMEHTAIILHBIME JaHHBIMHU. CpaBHEHHE PACCUYMTAHHBIX CIIEKTPOB C SKCIIEPUMEHTAIb-
HBIMH JAHHBIMU TIO3BOJISIET MPOBECTH HAJEKHOE OTHECEHHE BCEX HAOIIOAAEMBbIX IMOJIOC Tepa-
TepIIOBOTO MOTJIOUICHNUS U JIMHUHN B CIEKTpaX KOMOWHAIIMOHHOTO paccessHust. OTKIOHEHHUS MO-
TyT OBITh CBSI3aHBI C MEXKMOJICKYJSIPHBIM B3aUMOJEHCTBUEM M crienuduueckumu dddexramu
KPUCTAINTNYECKON YIAKOBKH, YTO TIOKa3aHO HAMHM KBAHTOBO-XMMHUYECKHM PAcueTOM JUMepa Je-
30KCUKOPTKOCTEepOHA. J[aHO OOBSICHEHHE COOTBETCTBYIOIIMM YaCTOTHBIM CIBUTAM IPH U3MEHe-
HUM MOPQOJIOTHH MOJEKYJIbl. TeopeTHuecCKuMHU pacdeTaMu U SKCIEPUMEHTAIBHBIMH UCCIIENO0-
BaHUSAMHU TIOKa3aHO, YTO HU3KOYACTOTHBIE SKCIIEPUMEHTAJIBHBIE CIEKTPbl KOMOMHAIMOHHOTO
paccestHus JAl0T Gonble HHGOPMAIMH MPH CaMBbIX HU3KHX dacToTax (1440 cm ') mo cpaBHe-
HUIO CO CIIEKTpaMU TepareploBOro MOrJomeHus: B 3Toi obiactu yactoT. CHeKTphl Teparepio-
BOT'O MOTJIONIEHUS 00Jiee YyBCTBUTENILHBI K M3MEHEHUIO MOJICKYJISIPHOW CTPYKTYpBI IIPH BBEE-
HUU PA3INYHBIX (PYHKIIMOHAIBHBIX TPYIII.

UYepkacona Onbra [1aBnoBHa,
630090, HoBocubupck, mpocnekt ak. Jlappenthena, 13/3;
E-mail: o.p.cherkasova@gmail.com, Temn.: (383) 330-99-22, 8-965-823-11-92.

NPUMEHEHUE TEPATEPLIOBOY CIIEKTPOCKOIIAY B ME/I1-
AHCKOW TMATHOCTHUKE

O.I1. Yepkacosa

Hncmumym nazeproii pusuxu CO PAH, Hosocubupck.

Wznyuenue teparepuoBoro (TI'1) nuamasona gyactor oOnagaeT psaoM OCOOEHHOCTEH,
MO3BOJISIIOIINUX HCIIONIb30BaTh ero B MeaunuHe. OHO HEe MOHU3UPYET OUOIOrMYecKue OOBEKTHI
[1], mpoxoauT Yepe3 MyTHBIC CPebl M MEIKOIUCIIEPCHBIE MaTePHAIIbI, PACCENBASCHh 3HAYUTEIh-
HO MeHbIne Buaumoro u MK uznydenuii. [IpeaBaputenbHble UCCIETOBAHHS TTOKA3aJIH, YTO KOX-
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HBII TIOKPOB YEJIOBEKA M KUBOTHBIX B 3HAUUTEIbHOU cTeneHu mpomyckaeT TI'1 uznyuyenue [2].
JloCTyIHBI [T IPAaKTUUECKUX MPUMEHEHUH y100HbIe HCTOYHUKM U eTekTopbl TI'11 quanazoHa.
Pa3Butne MeTo/10B TeparepuoBoil UMIYJIHCHOM CIIEKTPOCKOIIMU OTKPHIBAET HOBBIEC ITEPCIIEKTHUBEI
B MEJMIMHCKOM AMarHocTuke. J[aHHbBIM BUJA CHEKTPOCKONHMM MO3BOJISIET 3a OJHO HM3MEpPEHHE
IPOBECTH aHAIIN3 IIMPOKOTO CHEKTPa YacTOT W OJHOBPEMEHHO MOIy4aTh WHPOPMAILHUIO, KaK O
IPEIOMIIEHUH, TaK U O MOrJIomeHur o0pasna. OHaKo, U3-3a MHOTOKOMIIOHEHTHOCTH OMOJIOTH-
YECKHX CHCTEM M BBICOKOTO COJEpIKaHUS B HUX BOJBI, TPYAHO OJHO3HAYHO HICHTU(DUIIUPOBATH
CHEKTPOCKONMMYECKUH OTKJIMK Omojioruueckux oopasznoB. C 3TUM CBsi3aH TOT (PAKT, YTO CIIEK-
TPOCKOIIMU KPOBH U €€ OCHOBHBIX KOMITOHEHTOB (TJIa3MBI, SPUTPOLUTOB, TUM(POLUTOB U TPOM-
6oruroB) B TT'11 inana3oHe 4acToT MOCBSIIEHB! €AMHUYHBIE paboThI [3, 4]. IIpu 3TOM KpOBB CO-
JePKUT YHUKATIBHYI0 HHPOPMALUIO 0 OMOXMMHYECKHX MpOIeccax, MPOUCXOIIIMINX B OpTraHH3-
M€, U aHaJIM3 €€ KOMIIOHEHTOB MO>KET IIOMOYb B paHHEN AMAarHOCTUKE psijia 3a00JIeBaHUM.
B nanHoii paboTe mpencTaBiieH aHanu3 nmpuMeHeHns: TI'1 CIEKTPOCKOIIUH POy CKaHUs
U OTpaXXeHHUs I UCCIIEI0OBaHMs KPOBH YelloOBeKa M KHUBOTHBIX. OOCyk1aeTcs BKIIAJ pa3InyHbIX
KOMITOHEHTOB KPOBH M IIJIa3Mbl B CHEKTPOCKOITMYECKAN OTKIUK IPU IPUTPOLUTO3E M qradeTe.
[Tokazano, uto crekrpockonus B TI'1 fuana3oHe 4acTOT YyBCTBUTEIbHA K U3MEHEHUIO KOHIICH-
TPaLU¥ SPUTPOLIUTOB, COACPIKAHUIO TIFOKO3BI U TITFOKOKOPTUKOUIHBIX TOPMOHOB B KPOBH.
Pa6ota BbInosiHeHa npu GpuHaHcoBoil noanepxke POOU, rpant Ne 13-02-01364.
Jlureparypa:
1. Anrenyn A.A. u ap. // Ksanroas snekrponuka. 2014. T. 44. Ne 3. C. 247-251.
2. Angeluts A. et al // Abstract book. The 2-nd Intenational Conference “Terahertz and
Microvawe radiation: Generation, Detection and Applications”. 20-22 June 2012, Mos-
cow. C.124.
3. Reid C. et al // IEEE J. Biomedical and Health Informatics. 2013. V. 17. N 4. P. 774.
4. Jeong K. al. al / Journal of Biomedical Optics. 2013. V. 18. N 10. P. 107008-1.

UYepkacosa Ounbra IlaBnosHa,
630090, HoBocubupck, mpocrekT ak. JlaBpeHTtresa, 13/3;
E-mail: o.p.cherkasova@gmail.com, Ten.: (383) 330-99-22, 8-965-823-11-92.

HOLOGRAPHIC IMAGING IN AN ATTENUATED TOTAL REFLEC-
TION SYSTEM.

Yu. Yu. Choporova, M. S. Mitkov, V. S. Cherkassky, B. A. Knyazev, M. S. Vlasenko.

OcoOb1ii uHTEpec TepareproBeiii (TI') nauama3zoH 4acTOT MOXKET MPEACTABIATH IS
OMOMEIUIIMHCKUX TEXHOJOTHH, Mpu pa3pabOTKe HOBBIX METOJOB TUATHOCTHKHU, B CBSI3H CO
CHEKTPAJIbHBIMM OCOOEHHOCTSIMM OOJIBIIMHCTBA OHOJIOTMYECKH Ba)XHBIX MOJIEKYJ B ATOU
o0rnacTu crekTpa. boNbIIMHCTBO KUBBIX OOBEKTOB UMEIOT BBICOKHIA KOI(DPHUIIMEHT MOTIOMIEHUS
B TT'1 nmamasoHe, 4TO 3aTpyaHSET HUCIOJIB30BaHWE aOCOPOLMOHHON CHEKTpOCKONUU. B sToM
CIy4ya€ ONTUMAJbHBIM METOJAOM OKa3bIBa€TCA CIEKTPOCKOMHUS HAPYIIEHHOrO IOJHOTO
BHyTpeHHero otpaxenus (HIIBO). Merog HIIBO ocHoBan Ha u3mepeHun Koddduimenra
OTpakeHHs OT o0Opaslia, MOMEN[aeMOro Ha TMOBEPXHOCTh MPO3PayHOW MPHU3MBI C BBICOKUM
KOXPQPUITMEHTOM TMpeJIOMJICHHs. B  3ToM cimydae KOIPQUIMEHT OTPaKEHUS OCTaeTCs
MaKpPOCKOIUYECKUM, HO COACPNKHUT HMH(MOPMALMI0O O KOMIUIEKCHOM TMOKa3aTesie MpeloMIICHUs
oOpa3ua. Bo3M0oXXKHOCTh moSTydaTh JBYMEpHbIE M300paK€HUS C PacHpe/IeICHUEM ONTHYECKHX
XapaKTePUCTHK Ha MOBEPXHOCTU 00paslia OTKPhLIACH C MOSBICHUEM MATPUYHBIX MPUEMHHUKOB.
Opnako OJHOM M3 MpaKTUYECKUX MpoOJIEM NpHU HUCHOJIb30BaHUU 3TOTO METOAA B €ro
«300pakaroleM» BapuaHTe SBJSETCS TO, YTO MOBEPXHOCTh 00paslia OKa3bIBACTCS HAKIOHHON
MO0 OTHOIIEHWI0O K ONTH4YeckoW ocu cucrtembl. Panee Ha HoBocuOupckom JICD peskoe
uzoopaxenne B HIIBO cnektpomerpe monydany CKaHUPOBaHHWEM IJIOCKOCTH oOpasiia BIOIb
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ONTHYECKOM OCH C TOCJIEIYIOIIMM CHUHTE30M H300paKeHUs. DTOT CIOCOO0 HE MPHUTOACH st
MOJTyYCHHST M300paKCHUH, HAPUMEp, TMHAMUYECKH MEHSIONIMXCS 00beKTOB. B nanHol padote
MBI TIPUBOJIUM PE3YJIBTATHI MO 3aIMCH U BOCCTAHOBIICHUIO M300pakeHU TIOBEPXHOCTH 00pasia
B HIIBO-cucteme ronorpadudeckuM METOJOM, BIIEPBBIE PEATU30BAHHOM B TepareproBoM
Auamna3oHe, U ABJIAIOIIUMCSA METOAOM ITOJTYUCHUA I/1306pa)K€HI/I$[ B p€aJIbHOM BpPCMCHHU.

IJIVIMIICOMETPUYECKHUE UCCJIIEJOBAHUA HA HOBOCUBUP-
CKOM JIABEPE HA CBOBO/IHBIX 3JIEKTPOHAX.

A3zapoB A" , 10.10. IIonopOBaI’z, M.C.MHTBKOB1’4, B.A. KHSIBGBI’Z, [lIgenr B.A.'?

1) ®I'FYH Uncmumym sioeprnoii pusuxu um. I.U. Byoxepa Cubupckoeo omoenenus Poccuiickotl
axademuu Hayk (MAD® CO PAH), Hosocubupck,630090, Poccus.
2) ®I'BYH Unucmumym ¢huzuxu nonynposoonuxos um. A.B. Pacanosa Cubupckoeo omoenenus
Poccuiickoui axkademuu nayx (M®I1 CO PAH), Hosocubupck, 630090, Poccus.
3) Hosocubupckuii eocyoapcmeennuiil ynusepcumem, Hosocubupck, 630090, Poccus.
4) Hogocubupckuii 2cocyoapcmeentulii mexnuueckutl ynugeepcumem, Hosocubupck, 630073

ONIUncoMeTpys ONTHYECKOTO AUana3oHa B HACTOALIEEe BpeMs SIBJISIETCS IIMPOKO MCIIOJIB3YEMBIM
METOJIOM HCCJIEJJOBAHUSI IIOBEPXHOCTEH M ONTHYECKHUX CBOMCTB pa3iM4YHBIX Marepuainos. Ilepexon k Te-
parepuoBbIM JUIMHAM BOJH 30HAMPYIOIIErO M3Iy4YeHUsI OTKPBIBAET IIMPOKHE MEPCIEKTUBEI IPUMEHEHUS
AITTICOMETPUYECKUX METOAMK B PA3IMYHBIX OONACTSIX, KaK HAYKH, TaK M MPOMBIIIICHHOCTH. OcoObIi
HWHTEpEC TeparepuoBas SIJIUIICOMETPUS MOXKET NPEACTAaBIATh Uil OHMOMETUIMHCKOW IHAarHOCTUKH.
CrHeKTpOoCKONMYECKUE U3MEPEHHs B TeparepLioBOM AMANa30He MHUPOKO IPUMEHSIOTCS, UCIOIb3Ysl METOA
CIIEKTPOCKOIIUHU BBICOKOTO BPEMEHHOT0 paspelneHus (time-domain spectroscopy), mubo meroast Oypbe-
crnekTpoMeTpuH. B HacTosmell pabore 31muncoMeTpuieckue H3MEepeHus MPOBOIUINCH Ha 0a3e Kilaccu-
4eCKOil (OTOMETPUUECKON 3IIIMIICOMETPUYECKON CXEMbI C BPAIUAIOIIMMCS aHAJIM3aTOPOM, HCIIONIB3YS
n3ny4enust HoBocuOupckoro nasepa Ha CBOOOIHBIX NEKTPOHAX B KAYECTBE HCTOYHHUKA U3ITydEHUS

B ocHoBe mpubopa nexut OeckommneHncatopHas PSA cxema 3IHIICOMETPUYECKUX HU3MEPEHHU.
Uznydyenne momynupoBaiock o0TiopaTopoM ¢ yactotoi 90 I'u, koTopas 3amaBanack reHepaTOpoOM, YTO
MIO3BOJISJIO PEANIN30BaTh CXEMY CHHXPOHHOIO JETEKTUPOBaHUA. YacTh M3Iy4eHHs C IOMOIIBIO JENH-
TEJIbHOW IUIACTUHBI, U3TOTOBICHHOW U3 MOJIUIPONMICHOBOM IIIEHKH, OTBOJAMUIIOCH B OIIOPHBIN KaHAI, JUIs
KOMITEHCAllUX HECTAaOMIBHOCTH MO MOIIHOCTH M3JIyueHHs Jlazepa. PemeTounslie moaspru3aTopsl Ha HONHU-
3THIIEHOBON ocHOBe 1200 mTPUXOB/MM BpAIIaINCh C MIOMOIIBIO IMATOBBIX JIBUTATEIEH C TOYHOCTHIO TIO-
3UIMOHUPOBaHMA 10 1°. I perucTpaii TeparepIoBoro U3ay4YeHHs HCIOJIb30BajIoCh CEPUMHOE TeTIo-
Boe npuéMHoe yctpoiictBo MI'-33. Ilo pe3yiabpraraM MHOTOYMCIEHHBIX YKCIEPUMEHTOB TOYHOCTh OMpe-
JIEJICHUS JUTHIICOMETPHUYECKUX rmapameTpoB coctaBmia 0.5° mst y u 0.03 ms cos(A).

bbulM BBINOJTHEHB HM3MEPEHUS DIUIMICOMETPUYECKUX IapaMeTpOB MOHOKPHCTAIUIMYECKOTO
KPEMHHMSI B 3aBUCUMOCTH OT yIJla MaJeHus MpHu AJIuHE BOMHbBI 147 MkM. Xopollee coriacue MO3BOJIHIO
MIPUMEHEHUTh TeParepLOBbII 3UIUIICOMETP AJISl U3Y4eHHs 0ojiee CIOXKHBIX 00bekToB. OOpa3ubl MIEHOK
KpPOBH, HAaHECEHHBIX 110 CIIELUAIbHON TEXHOJOIUU HA IUIACTHHY KPEMHUsI, ObUTM N3MEPEHbI, U TOIIIUHbI
IUIEHOK M MX TOKa3aTelb IpeJoMIIeHns ObUI ompenesieHsl. McciaenoBanne )KUBBIX OMOIOTHYECKUX 00b-
€KTOB, KJIACCHYECKUM CIIOCOOOM OCTIOHEHO CHJIBHBIM moriomeHneM TI'1 u3nmydeHus: BOgoi, KOTopas B
TOM HWJIM WHOM BHIIE COICPXHTCSI BO BCEX JKMBBIX OpraHm3Max. JTa mpoOiiema Obula pelieHa BBOJOM
MPU3MBI HApYIIEHHOTO TIOJHOTO BHYTPEHHETOo OTpa)KeHHs IJIS HCCIEJOBAHHUA CHUIIBHO IOTJIOLIAFOIINX
pacTBOpOB M OOBEKTOB. DJUTUIICOMETPUYECKUE MapaMeTpbl NPU3MBI U HECKOJBKHX TECTOBBIX 00pas3lioB
XOpOIIO YAOBJIETBOPSIIOT PACUETHBIM JaHHBIM, YTO MO3BOJSET MCIOJIB30BAaTh 3TOT METON I PEIICHUS
CJIOJKHBIX OMOJIOTHUECKHUX 3a/1a4.
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NCCIEAJOBAHUE C UCITIOJIB3OBAHUEM METOJIA P®A-CH
B3ANMOJIEHCTBHS «BOJA-OTXO/bI» HA IPUMEPE TPEX KOH-
TPACTHBIX XBOCTOXPAHMJINI XOBY-AKCUHCKOE — KOMCO-

MOJIBCKOE - KAPABALICKOE.

C.b. bopthukosa, O.JI. I'acbkoBa, O.I1. CaeBa, H.B. FOpkeBuu.

Cpenu mpupOIHO-TEXHOTEHHBIX 00pazoBaHui, chOPMHUPOBABIIKMXCS O] BO3ACHCTBHEM
rOpHOI00BIBAIOIEH U METALTypriuuecKoi MPOMBIIIJIEHHOCTH, 0CO00€ MECTO 3aHMMAIOT XBOCTO-
xpanwinia. CkJIaAUpOBaHHBIE B HHUX OTXOJbl COAEpPKAT 3HAUYMUTENIbHbIE KOHIICHTPALUU
TOKCHYHBIX 35ieMeHTOB (As, Sb, Pb, Cd, Cu, Zn, Ni, Co u ap.), KOTOpble aKTUBHO BBIHOCSTCS
UHOUWIBTPYIOIIUMHUCA aTMOC(HEPHBIMU OCAJIKaMH B TOBEPXHOCTHBIE U TMOJ3EMHBIC BOJIbI,
o0pa3ys TEeXHOT€HHbIe TeoXUMHUYecKrue aHoManuu. [Ipu n3ydeHnn TeXHOTeHHBIX CUCTEM 0co0oe
BHUMaHUE yJIESIeTCS UCCIEA0BaHUI0 (POPMHUPOBAHUS APEHAXKHBIX IMOTOKOB [1], yCTaHOBICHHIO
3aKOHOMEPHOCTEH u (HOPM MHTpaIMy TOKCHYHBIX JIEMEHTOB B JPEHAXXHBIX pacTBopax [2]. s
uccienoBanusi GopM HAXOXKICHHSI U TOBEACHUS XHUMHUYECKHUX DJIEMEHTOB B CHUCTEME «BOJa-
TBEP/OE BEUIECTBO» MPOBOJAAT JAaOOPATOPHBIE IKCHEPHUMEHTHI 1O BBIIIETAYUBAHUIO BEIIECTBA
otx0110B [3]. I'eoxumuueckas xapakrepuctuka MmerogoM POA-CU BemecTBa XBOCTOXPaHUIIMILL
COBMECTHO C JIaHHBIMH O COCTaBE€ MPOIIEIIIMX CKBO3b HHUX PACTBOPOB JAIOT BO3MOXHOCTH
KOJIMYECTBEHHO OMpPEAEIUTh 3aKOHOMEPHOCTH B3aUMOJEHCTBUS «BOAA-opoa». MccienoBanue
MIPOBEJICHO Ha OCHOBE MPOTOYHOI'O IKCIEPHUMEHTA C BEIIECTBOM CYIb(PUACOACPKAIINUX OTXOI0B
TOPHOPYTHOTO TPOM3BOACTBA C BAPBUPYIOIMIUM KOJIHYECTBOM CYIbGUAHBIX H apPCEHUIHBIX
MUHepanoB: oTxoasl Kapabamickoit oboratutensHoM (adpuku, Yensionackas obdmacts (KMK);
otrxo11bI KoMCOMOJIbCKOTO 30710TOM3BIIEKaTeIbHOTO 3aBoaa, KemepoBckas obnacts (Kom3UD);
U OTXOJIbl TOPHO-METaJuTyprudyeckoro komOuHata «TyBakoOanbT», XoBY-AKChI, pecmyOiuka
TriBa (TyBaKo6ansT). Llenpto uccienoBanmsi ObUIO U3yYHUTh MTOBEACHUE XUMUYECKHIX JIEMEHTOB
IIpU B3aUMOJIEUCTBUU PACTBOPOB C OTXOJaMHU TOPHOPYJIHOTO MPOU3BOJICTBA B 3aBUCHMOCTH OT
U3MEHEHHUsl (U3UKO-XMMHUYECKUX MapaMEeTPOB Cpelbl U OT XUMHUYECKOTO COCTaBa BEIIECTBA.
[IpoTOUHBI 3KCHEPUMEHT 3aKiIlYalcs B MPOMYCKAaHUM JUCTUUIMPOBAHHOW BOJBI uepe3
BEILECTBO OTXOJOB B KOJIOHKE C IEPUOAMYECKOM IPONYBKOM BO3AYXOM. B skcrepumeHnte
MCITOJIh30BaJIach CTaHAAPTHAsI KOJIOHKa pazMepoM 10 cM (BbicoTa) X 8 cM (BHEUTHUN TUaMETp) X
6.5 cM (BHYTpeHHUH JuaMeTp). OKCHEPUMEHT MpojaoipKaics 22 Henenw. Meroauka
BBIIICIIAYNBAHMS COOTBETCTBYET B OOMMX mMoJokeHWsX [4]: a) oOpazerr maccoir 150 r
3arpy»aeTcsi B KOJOHKY; 0) 3amuBaeTcs JUCTHJUTMPOBAHHAS BOJA B KOJHMYECTBE, JOCTATOYHOM
JUTSL 3aroTHEHUsT TopoBoro mpoctpadcTBa (120 mun). BeimepkuBaercs 1 neHb 1uisi pacTBOPEHUS
coliel, MPHUCYTCTBYIOIIMX B MpoOe W3HAYanbHO (0Opa3zoBaBIIMXCSA in Situ); B) CIMBaeTCs
pactBop, onpenensiercs pH, Eh, konnentpanun annoHoB (cynbdar, kapOoHaT, XJIOpuI, GTOpHUI,
HUTPAT), OCHOBHBIX KaTHOHOB M METAJUIOB; I') HAUMHAIOTCA cieayoomue 21 Henenu; B Kaxaon
Hezene oOpasell  MpOAyBaeTCs  €XEAHEBHO CcyxuM BosayxoM (Air  Pump, Output
0.0098C.C./Min), Ha 7-0¥f NeHb TPOU3BOJUTCS CMBIB TUCTHIUIITOM B oObemMe 100 mi u
OTIpEe/IeNIAIOTCS BCE BBIIIEYKa3aHHbIE XapaKTEPUCTHKH pacTBOpa. PacTBopbl aHanmmzupoBaiiv
metonamu moteHrmomerpun (pH, Eh, Cl-; F-, NO3-, NH4+), typoumumerpun (SO42-).
KartvonHslii ¥ MUKpO3JEMEHTHBIN cocTaB pacTBopoB ompezaensiics Meronom HWCII-MC B
agasiutudeckoM neHrpe UI'M CO PAH, anamutukn W.B. Huxonaesa m C.®. HeuenypeHko.
@DopMbl HAXOXKACHUS DJIEMEHTOB OMNPEACISUIUCh PACUETHBIM IYTEM C HCIOJIb30BAaHUEM
nporpamMmsbl U 6a3el JanHBIX WATEQA4F [5]. DnemeHTHBIN aHanu3 TBEPIOTO BELIECTBA OTXO/I0B
onpenensicsi metonoM POA-CU Ha »KCepUMEHTaNbHON CTAHIIMM SJEMEHTHOTO aHalIn3a
(maxorurens BOIIII-3) UAD CO PAH (ananutuk FO.I1. Kommoropor — MI'M CO PAH).
Otxonet KMK npoayuupyroT Kucibsie IpeHakHbIe BOIbI C BEHICOKUMHU KOHIeHTparnusamu Fe, Al,
Cu, Zn, Cd, Pb, Ni orxomst Kom3U® wu TyBaKobanbT cTaHOBSATCS HCTOYHUKAMU
CITa0OIIEIOYHBIX CTOKOB C TIOBBINICHHBIMU KOHICHTparusmMu As, Sb, Be, Se. CpaBHenue
KOHIICHTPAIlMU 3JEMEHTOB B TBEPAOM BEIIECTBE C COACPKAHHEM HJIEMEHTOB B MOJYyYEHHBIX
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pacTBopax TO3BOJMJIO IOCTPOUTH CIIEAYIONIME PSAbI TOJBMKHOCTH JIIEMEHTOB: BEHIECTBO
XBOCTOXPaHWIHIIA TyBaKo0OanbT (pH pacTBOpOB 8.5-9.12)
Mo>Sb>K>As>Ca>Zn>Cu>Mn>Pb>Fe>Ti, orxomst Kom3U® (pH pactBopoB 7.5-8.47)
Mo>Sb>Ca>K>Cu>As>Mn>Zn>Fe>Pb>Ti, orxogpt KMK (pH pactBopoB 2.3-3.24)
Cu>Zn>Ca>Mn>K>Fe>Mo>As>Sb>Pb>Ti. Jlureparypa 1. Paktunc A.D. Characterization of
mine waste for prediction of acid mine drainage // Environmental impacts of mining activities /
Ed. J.]M. Azcue. Berlin—New York: Springer, - 1999. - P. 19-40. 2. boptaukoBa C.b., 'ackkoBa
O.JL., Aipusan A.A. TexHoreHHele o3epa: (GOpPMUPOBAHWE, pa3BUTHE U BIUSHHE Ha
okpyxkarwtryto cpeny. — HoBocubupck: U3n-so CO PAH ¢unmuman T'EO, - 2003. — 120 c. 3.
I'acekoBa O.JI., bopraukoBa E.II., bopraukoBa C.b., AngpocoBa H.B. DxcnepumeHTtanbHOE
MOJICIUPOBAHUE OKHCIUTEIHHOTO BBIIICTAYMBAHMS XBOCTOB TI€pe/eia HHUKEIb-KOOAIbTOBBIX
pya // Xumus B uHTepecax ycroluuBoro paszsutus. - 2000. - Ne 8. - C. 373-380. 4. ASTM
(American Society for Testing and Materials) D5744 96[1]. Standard Test Method for Acceler-
ated Weathering of Solid Materials Using a Modified Humidity Cells. - 2001. - 13 p. 5. Ball J.,
Nordstrom D. User's manual for WATEQA4F, with revised thermodynamic database. - Menlo
Park, California: U.S. Geological Survey. - 1991. — 51 p.

AbpocumoBa Haranbs AnexcangpoBHa, 630090, HoBocuOupck, mpocnekT AkaneMuka
KomTiora, 3; E-mail: AbrosimovaNA@ipgg.sbras.ru, Temn.: 8 913 895-06-45.

TPEHAbI COAEPKAHUA XUMHNYECKHUX JIEMEHTOB B JIU-
CTbhAX LONICERA CAERULEA (CAPRIFOLIACEAE) B CBA3HU C UX
BTOPUYHBIM METABOJIN3MOM B ITPUPOJHBIX IMOITYJIALIUAX

I'OPHOI'O AJITAAL.

N.I'. bosipckux, O.B. Yankuna, A.W. Ceico, B.I'. Bacunnbes.

TPEHJbl COHEPXAHUA XUMHWYECKUX 3SJIEMEHTOB B JIUCTbIAX LO-
NICERA CAERULEA (CAPRIFOLIACEAE) B CBA3U C UX BTOPUYHbLIM METABO-
JIN3MOM B TTPUPOJHBIX TOIIYJIALOUAX T'OPHOI'O AJITAA WU.I. Bospckuxl, O.B.
Yankuna2, A.W. Creico3, B.I'. Bacunner4 1) llenrpansubiii cubupckuii 6orannueckuit cag CO
PAH, HoBocubupck, Poccust 2) Uncturyt xumudeckoit kunetuku u ropenust CO PAH, Hoso-
cubupck, Poccus 3) MacturyTt nouBoseaenus u arpoxumun CO PAH, HoBocubupck, Poccust 4)
Wucturyt oprannueckoii xumun uM.H.H. Bopoxxuiosa CO PAH, HoBocubupck, Poccus M3yue-
HUE TPEH/IOB M3MEHEHHs COJIEP)KaHUs XMMUYECKUX AJIEMEHTOB B PAaCTEHUSX HEOOXOIUMO st
pELICHHUs 1IeJIOTO psifa 3a/a4y, B TOM YUCIE CBS3aHHBIX C OMOMHIUKAIIMEH COCTOSIHUS OKPYKaro-
et cpeapl. KoHIEHTpupOBaHWE MUKPOZJIEMEHTOB JI0 OINpPEAETICHHBIX YPOBHEHM XapaKTepHBIX
JUTSL pa3HBIX BUJIOB PACTCHHM M CHHTE3 OMOJOrHYecku akTUBHBIX coenuHeHuit (bAC) Haxonsarcs
MEXIy co00H B KOPPETISAIMOHHOW 3aBUCUMOCTH W TMPEACTABISAIOT €IUHBIH HMHTETPATbHBIN
¢dakTop ux BUIOBOH cneunpuyHocTu. B mouBax u mucthsax Lonicera caerulea L. (’kumonioctu
CHHEIl) BaJloBOE COJEp:KaHME BJIEMEHTOB OMPEENIIIOCh METOAOM PEHTTEHO(IYyOPECIIEHTHOTO
aHaJIM3a C UCIOJb30BaHUEM CHUHXPOTpPOHHOro udinydeHus (POA CH) Ha cTaHIIMM 3J€MEHTHOTO
anaymsa Cubupckoro Ilentpa Cunxporponnoro u TepareprioBoro Mznyuenus UAD um. I'.U.
bynkepa CO PAH (makomutens BOIIII-3). Onenka oTHocuTenbHOro conaepkanus BAC
MIPOBOMIIACH METOJOM BBICOKOA((EKTUBHON IKUAKOCTHON xpomartorpadum. IlomydeHHBIC
JaHHBIE CBUAETEIBCTBYIOT O CYIIECTBEHHBIX pa3lUYHUsIX B DJIEMEHTHOM COCTaBE JIUCTHEB
YKUMOJIOCTH B Pa3HBIX 3KoJIoro-reorpaduyeckux ycinoBusx ['opuoro Anras. TepekTUHCKUN U
CeBepo-Uyiickuii xpeOThl BBIICISIOTCS HAUMEHBIIMM COJEp>KaHUEM B JUCThAX L. caerulea
OOJIBIIMHCTBA MaKpo- M MHKpoieMeHTOB. FOxHo-Uylickuil xpebGeT oTiauyaercss Majioi
koHIeHTpanuei B mucthax K u Ca, HO BpICOKUMU 3HaueHus MU Mukpoanementos Ti, V, Fe, Cu,
Ni, Br, Rb, Y. B muctesax xumomnoctu ¢ Kypaiickoro xpeOTa comepkutcs camoe OoJbIioe
KOJIMUYECTBO OCHOBHBIX 30JIbHBIX MakpoaneMeHToB K, Ca M mpakTUYecKu BCeX HCCIETYyEMBIX
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MHUKpPOMIEMEHTOB. [I0 BBICOKOMY COIEpKAHUIO MAKPOIJIEMEHTOB BBIICISIFOTCA JIUCTBSI C
Ailirynakckoro xpebera, HO OHM MUMEIOT HU3KHMHM ypoBeHb HakoruieHuss Ni, Cu, Zn, Sr u Br.
Karynckuii xpeber Takxke XxapakTepuszyercsi BBICOKUM conepkanneM K, Ca 1 MUKpPO3JI€MEHTOB
Mo u Pb B nucThsix pacteHuit, HO OTINYAaeTCS cCaMbIMU HU3KMMHU KOoHIeHTparusmu Cr, Mn, Fe,
Co, Zn, Br um Rb. BrigBieHHbIC 3HAUWTENbHBIC pA3IMYUS HAKOIUICHHS MAakKpo- U
MHUKPOIJIEMEHTOB, @ TaKXE HMX COOTHOIIEHWH B aCCUMWIALIMOHHBIX OpraHax pacTeHUN
OOBSACHSIIOTCS BBICOKOI HEOHOPOAHOCTBIO I€0JIOTUYECKOM CPE/Ibl, CBI3aHHOM ¢ TEKTOHUYECKON
AKTUBHOCTBIO 3TOM TOPHOM CHUCTEMBI U PA3JIMYHBIMU PYyIONPOSBICHUSIMHU, 00€CIEUNBAIOIINMU
dopmupoBaHuEe CrEMUPUUECKUX TCOXMMHUYECKHX 30H, a TakkKe THIPOTePMUYCCKUMHU
ycnousiMu. U3 21, uccnenoBanuelx POA CU meTonoM 31eMeHTOB, HauOoOIblIee KOJIUYECTBO
JOCTOBEpHbIX Ha 95% wu OoJsiee BBICOKMX JOBEPUTENIbHBIX YPOBHSX JIMHEHHBIX CBsI3ed C
otnensHbIMU KiaccamMu BAC ycranoBnens! aisi MukpoanemeHToB Cu, Fe, Ni u Zn, HemHOro
pexe st makpoasemMeHToB Ca u K. Oro emie pa3 moaTBepk AaeT CBA3b MEXKIY KU3HEHHO
BaXHBIMA HMMEHHO IJIsl TOrO BHJA XMMHMUYECKMMHU 3JIEMEHTAMU U ONPEIEIICHHBIMM KJIacCaMu
noiauQeHosoB. B 3aBUCUMOCTH OT pailOHa HCCIIEIOBaHUS, KOPPEISAIUOHHBIE 3aBHCHMOCTHU
MOIIM OBITh KaK OTPHULATENbHBIMH, TaK W MOJIOKUTEeNbHbIMU. K.0.H. Mpuna I'eoprueBna
Bosipckux, irina 2302@mail.ru Llenrpansueiii cubupckuii 6otannveckuir can CO PAH, yo.
30J10TOI0JINHCKAS.

TEOXUMHYECKHUE CUT'HAJIBI TABOJKOBBIX COBBITUI, BbI-
3BAHHBIX TAH®YHAMM, B IIEJb®OBBIX OTJOXKXEHHUAX, 11O
JAHHBIM CKAHUPYIOHIEI'O P®A-CU JOHHbBIX OCAJAKOB AMYP-
CKOI'O 3AJINBA.

AcraxoB A.C.l, Kanyrun I/I.A.z, AxceHTOB K.I/I.l, Happun AB?
I Tuxooxeanckuii oxeanonozuueckuii uncmumym /{BO PAH um. B.U.Unvuuesa, Braousocmox.
2
HUncmumym ceonoeuu u munepanocuu CO PAH um. B.C.Cobonesa, Hosocubupck.

OnHUM W3 HanpaBlIeHUN PaOHUPOBAHUS MOOEPEKUil 1Mo Tal(yHHOU OMACHOCTH MOXKET
OBITH aHAJTIM3 TPOIUIBIX COOBITUH - YACTOTHI MPOXOXKACHUS Tal(h)yHOB M MacImTaOOB KaTacTpod,
CBSI3aHHBIX C 3TUM. Ha OCHOBE CEJMMEHTALIMOHHBIX 3aIlUCEN B JaTyHHBIX U O3EPHBIX OTJIOKEHU-
AX pa3paboTaHO clienraibHOE HalpaBlieHUE B HayKax O IMajeocpene - majneoreMiecroyorus. B
JTAHHOM paboTe B JOHHBIX OCaJKax AMYpPCKOTO 3ajuBa SIMOHCKOTO MOpS MpH CyOMHUTUMETPO-
BOM CKaHHMPOBAHHM KEpHa IO COJEP)KaHHI0 Opoma ynajaoch BBISIBUTH CJIOH, chOopMHpOBaHHBIC
0Ca/IOYHBIM MaTepUaIoM, BEIHOCUMBIM pekoil Pa3nonpHas mpu sKCTpeMaiabHBIX MaBOAKAX, CO-
MPOBOXKAAEMBIX IITOPMaMH Ha Mope. X HacuuThIBaeTcsl NEBATH 3a nepuoj ¢ 1966 mo 2012 rr.
¢ npomexxyTkamu ot 1 go 10 ner.

Jlnst uccnenoBanmii B 2012 1. B 0ceBO# 4acT AMYpPCKOTO 3aJiuBa OBLIN OTOOpaHBI 4 MO-
HOJIUTa OCAJKOB: KoJIOHKA 12-4 nmuHOU 76 cM u 3 6okc-kopepa mmHo# 15-20 cm. o nnuHe u3
MOHOJIUTOB BhIpe3aIHCh 0J0KH pazmepoM 170x15x7 MM, KOTOpbIE aHATM3UPOBAIUCH C UCITIOJIb-
30BaHUEM PEHTIEHOCIEKTPAIbHOIO CKAHUPOBAHUS C CHHXPOTPOHHBIM H3ilydueHueM (POA CH) ¢
maroM 0.5 MM 1o panee otrpaboranHoit meroauke [1, 2]. Onpenensimucek konuentpauuu Ca, Mg,
K, Ti, Mn, Fe, P, V, Cr, Ni, Cu, Zn, Mo, Pb, Rb, Ba, Sr, La, Ce, Y, Nd, Sn, Sb, Br, I, As, Se, Nb.

[Ipu ananuze pezynbraroB POA CHU c marom 0.5 MM B 0caJikax U3 OCEBOIl 4acTu 3ajuBa
(aHOKCcHHAs 30HA) OBLIO BBHISBICHO cren(ruecKoe pacmpeeneHre O6poma, OTIMYaoeecs OT
pacrpeiesieHus BCEX OCTalIbHBIX AJIEeMEHTOB (puc. 1).
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Pucynok 1. Bapuamuu conepxanuii psijga XMMHUYECKHUX JJIEMEHTOB B MOHOIIUTE OOKcKkopepa 12-5 mo pe-
syneTatam usMepenuit POA CU c marom 0.5 Mm.

B konoHkax OTYETIMBO BBLACNAIOTCS MPOCIOU TONIIUHON 3-8 MM ¢ MHUHMMAaJIbHBIM CO-
Jiep’KaHUEM 3JieMeHTa. Takoe paclpesieseHle He OblJI0 OTMEUEHO B JAPYTUX MOHOJIUTaX AMyp-
CKOI'0 3aJIMBa U3 palOHOB C OKCUJIHBIMU yCIOBUSMH. [ [pHUMHBI TAKOTO aHOMAJILHOTO pacipee-
JeHHsI OpoMa 3aKITI0YaIOTCs B €0 CHCIH(PHISCKOM FeOXUMUYECKOM MOBEACHUH. VI3BEeCTHO, YTO
OpOM — TUMUYHBIA OKEAHUYECKUH AJIEMEHT, 10 75 % ero Koau4ecTBa B 3eMHOM KOpe HaXOJIUTCS
B OKeaHe. B kpyroBopote Opoma B IpHpo/ie BayKHAS POJIh IPHHAICIKUT KUBBIM MOPCKUM Opra-
HU3MaM, KOHIEHTPUPYIOIIMM €ro U3 MOPCKOM BOJABI B IPOU3BOAUMBIX COCIMHEHUSIX. Pasnuuus
B cojepxaHuu Opoma (1 1omaa), a Takxke otHomreHue Br(J)/Copr. 4acTo UCTIONB3YIOTCS TSl pas-
JENeHUs] MOPCKUX M KOHTHHEHTAallb-
HBIX OTJIOKCHMH WM JUIsl Olpeiese-
HUS T€HE3HMCa OPraHUYeCKOro BEIEeCT-
] Ba B HUX.

] o Hcxons U3 3TOro MOKHO moJja-
? raTh, YTO CJIOM C MHUHUMAJBHBIM CO-

125 nepxanuem opoma (CMB) B ocamkax
v IIEHTPAIBHOM YacTH 3a]lhBa HE COMEp-
KaT OpPraHMYECKUU YTIIepoJ BooOIIe
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CMb neHtpanbHOM dYacTu 3aiuBa

wm m 2z (puc. 2). ConepxkaHus ke OpraHuye-
Kaneryppee ropet CKOr'0 YIrjepoJa B OCAJKax 3TUX pai-
OHOB TMpHuMepHO oauHakoBo (1.5-2.5

%)

Pucynok 2. Koppensuus oTpuiatenbHbBIX THKOB cofepkaHuii O6poma B 6okc-kopepax 12-4 u 12-5 B co-
MOCTaBJIEHUH ¢ OOKc-KopepoM 12-3 Ha BpeMEHHOH LIKajie ¢ SKCTPEMaJbHBIMU HaBOAHEHUSIMHM, BBI3BaH-
HBIMU Tal(pyHAMH WIN TTyOOKMMH IUKJIOHAMH (IITPUXOBBIE IUHUU C HUPPAMH):

1- Ttabigpyn Tanac, 09. 2011; 2— nuknon 08.2001; 3- taiipyn Menucca, 09. 1994;  4- Ttaiidyn Pobun,
07.1990; 5- Taitpyn dxymu, 07.1989; 6 - taitpyn Opuun, 09.1980; 7 - Taiipyn Upsunar, 08.1979; 8 —
taripyn ['mnga, 06. 1974; 9 — nuxiton, 06-09.1968
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DTO MOXET CBUAETEILCTBOBATh O HAXOXKIEHHM B OCAJKaX NMPUYCTHEBOI'O B3MODPbS U B
npociosix CMB Tonbko anioXTOHHON (TEppPUTreHHOM) OPraHUKHU C coAepaHueM Opoma, MOHU-
KCHHBIM OTHOCHTEIIFHO aBTOXTOHHOW (MOpCKO#) opranuku. [10j00HbIE YCIOBUS B pETHOHE Xa-
PaKTEpHBI JJI IEPUOJIOB MPOXOKACHUS TalPyHOB, KOTOPBIE HETIJIOXO CHHXPOHU3ZHUPYIOTCS C Aa-
tupoBkamMu CMB. TIpu ckopocTH ocaaKOHAKOIUIEHUSI ~4 MM/TOJ «CIIOM MANe0Tal(hyHOB» U UX
MOIIIHOCTh UJICHTU(PUIIUPYIOTCS MIPH IUCKPETHOCTU M3MepeHuit 0,5 MM, HO yke MpH IUCKPETHO-
ctu 1,06 MM BX JUArHOCTHKA CTAHOBUTCS HEOUEBHUIHOM.

PaGota BbIMONIHEHA B paMKax MapTHEPCKOTO MHTETPAlMOHHOTO mMpoekTa CHOUpPCKOro u
HansaeBocTounoro otaenenuii PAH Ne34.

Jlureparypa:

1) A. B. apbun, U. A. Kanyrus, f. B. Pakuyn. CkaHupyronmii peHTT€HOCTIEKTpallb-
HBIi MUKpOaHAIN3 00pa3IoB TOHHBIX OCAJKOB C MCIIOJIb30BAaHUEM CHHXPOTPOHHOTO M3ITY4YCHUS
u3 Hakonutens BOIIII-3 USAD CO PAH // Uzsecmus PAH. Cepusa ¢usuuecxas, 2013, mom 77,
Ne 2, c. 204-206.

2) A.B.Jlapsun, S.B.PakmryH. Metoauka BBITIOJHEHUS W3MEpPEHUN MPH MPOBEICHHUH
PEHTTeHO(IIYyOPECLIEHTHOTO aHajlu3a C MCIOJIb30BAaHUEM PEHTIC€HOBCKOW KOHILIEHTPUPYIOIIEH
ONTHUKH (MONUKAMUISpHbIE TUH3BL) // Hayunwsiti gecmuux HI'TY, 2013, Ne2(51), c.119-129.

PEKOHCTPYKIUA UBSMEHEHHWA YPOBHS O3.1LUPA B IIO3THEM
I'OJIOHEHE HA TOJOBOU BPEMEHHOM HIKAJIE.

Hapsun A.B., Kanyrun U.A., TpetbsikoB I'.A., MakcumoB M.A.
HUncmumym eeonoeuu u munepanocuu CO PAH, Hosocubupck.
Poroszun /I.1O., 3pixoB B.B.

HUncmumym 6uoguszuxu CO PAH, Kpacrospck.
Paxmyn S1.B., Japsun @.A., Copokoneros [I.A.
Hncmumym soepnoii pusuxu CO PAH, Hosocubupck.

Panee Hamu ObLIO MOKa3aHO, YTO CIOUCTBIE Ocajku cojeHoro o3zepa Illupa (Xaxacwust)
coJiepkat ToJOBble CIIOM (BapBbl), MPUTOJHBIE U OLEHKH CKOPOCTH OCAJKOHAKOIJICHHUS Ha
pa3HbIX yuyacTkax kepHa [1]. TepmoauHamuueckue pacueThl MOKa3ald, YTO HAJUYKE XapakTep-
HBIX O€JIBIX CII0EB B OCAJKE OINPEEIIIeTCs MOBBIIICHHBIMU COEPKaHUSIMU KapOOHATOB M MOXKET
OBITH CBSI3aHO C TIOBBIIIEHUEM COJIEHOCTH 03€pa, 00YCIOBIEHHOIO PE3KUM MOHMKEHUEM YPOBHS
[2]. Umeromuecs: AaHHBIE TO3BOJIMIN MEPEUTH K MOCTPOCHUIO KOJINYECTBEHHON PEKOHCTPYKIUH
YPOBHsI 03€pa BBICOKOTO BPEMEHHOT'O Pa3pEIICHUs.

Puc.1.Bpemennas
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Bpemennas mozgens ansa uccnenyemoro kepHa Illupa-2009 moctpoeHa mo JaHHBIM H30-

Puc.2. CpaBHeHne HHCT-
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°
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TOITHBIX UCCJIEIOBAHUNI (137Cs u AMS 14C) Y OLIEHKaM MOIIHOCTH T'OJIOBBIX CJIOEB Ha 9 ydacTkax
KepHa (puc.l).

TBepapie mpemnapaTsl, H3roToBleHHbIEe W3 KepHa [llupa-2009 ObuTH Hccneq0BaHBI METO-
noM ckanupymomero POA ¢ rogoseim marom [3]. JlanHeie 00 ypoBHE 03epa OBLIM COMOCTaBIIE-
HBI C TEOXUMHYECKUMHU UHIANKATOPAMH U MOCTpOoeHa TpaHchepHas QyHKIHS.

Jlnst moctpoeHus TpaHc(epHO (YHKIMHU, CBSA3bIBAIOIICH YPOBEHb 03€pa U MeOXMMUYE-
CKH€ WHIUKATOPBl ObUIM OTOOPAHBI T€ U3 HUX, KOTOPbIE UMEIOT 3HAYUMYIO KOPPENSIHIO C pe-
KOHCTPYUpPYEMBIM TlapaMeTpoM Ha uHTepBane odydenus (1910-1985 rr). MurepBan oOydeHus
Obl1 orpanuyeH 1985 T B CBsI3U ¢ pe3KO BO3POCIIMM B 9TO BPEMs TEXHOTCHHBIM BIIMSIHUEM Ha
cocrosiHue o3epa. [Ipu ATOM yuuTBIBaIOCh, 4YTOOBI pa3Max BapbUPOBAHUS HA HHTEpBaie o0yde-
Hus coctaBisul He MeHee 80% OT pa3maxa BappUpOBaHHUS HA MHTEpBajie peKoHCTpykuuu. Co-
ONto/IeHUE JAHHOTO KPUTEPHS TIO3BOJSIET 0OOCHOBAHO TOBOPUTH O CXOAHOCTH COBPEMEHHBIX U
PEKOHCTPYHPYEMBIX YCIOBUN 0CcaTko00Opa30oBaHMUsI.

MeTooM MHOXECTBEHHOW perpeccuu OblIa pacCUUTaHa PEKOHCTPYKIHUS YPOBHSA
o3.1lupa nyst Bpemennoro unrepaia 500-2000 rr. H.3. C TOJOBBIM BPEMEHHBIM Pa3pEIICHUEM.
Puc.3. PexoHcTpyk-
uus ypoBHs 03.111upa
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JeT, pPACCUUTAHHAS
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[Toy4yeHHbIe pe3yNbTaThl MO3BOJISIIOT MOAXOAUTh K KOJTUYECTBEHHBIM OIEHKAaM TEHJICH-
LIUHA U TPEHI0B apuau3anuu B peruore FOxuoit CuOupu B IEpHoI O3 THETO TOJIOICHA.
NccnenoBanus nonnepsxansl rpantaMu PO®OU Nel13-05-00871, Ne14-02-00631 unrerpa-
uroHHBIM ipoekToM CO PAH Ne34.
Jluteparypa:
1) Kalugin I., Darin A., Tretyakov G., Rogozin D. SEASONAL AND CENTENNIAL CYCLES
OF CARBONATE MINERALISATION DURING THE PAST 2500 YEARS FROM VARVED
SEDIMENT IN LAKE SHIRA, SOUTH SIBERIA. Quaternary International. 2013. V. 290-291.
p. 245-252.
2) TperbsixkoB I'.A., Kanyrun U.A., lapsun A.B., Poro3un JI.1O., [lerepmenmxu A.I'. ®U3U-
KO-XUMHNYECKHE YCIJIOBUSA CE30HHOI'O OCAX/IEHIA KAPBOHATOB B O3EPE
[IUPA (XAKACUA). [oxknaowr Axkademuu nayx. 2012. T. 446. Ne 2. C. 197.
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3) Hapsun A.B., Kanyrun M.A., Pakmyn $1.B. CKAHUPYIOIIMM PEHTI'EHO CIIEK-
TPAJIBHBII MUKPOAHAJIM3 OBPA3IIOB JIOHHBIX OCAJIKOB C MCITOJIb30BAHU-
EM CMHXPOTPOHHOI'O U3JIYUEHUA 13 HAKOITUTEJIA BOIII-3 U CO PAH. /13-
séecmus Poccuticxoti akademuu nayx. Cepust puzuueckasn. 2013. T. 77. Ne 2. C. 204.

UCCJEJOBAHHUE CE30HHOI'O TEOXUMHUYECKOI'O CUTHAJIA B

T'OJOBBIX CJOSX JOHHBIX OCAJKOB 03.IOHI'Y3-OPYH METO-

JIOM CKAHUPYIOLIETO P®A C UCITOJIB30BAHUEM MHUKPOKA-
MUJISIPHOW PEHTTEHOBCKOM OINITUKM.

Hapeun A.B., Kanyrun U.A., Makcumosa H.B., Mapkosuu T.U.
Hncmumym eeonoeuu u munepanoeuu CO PAH, Hosocubupck
Anekcangpun M.IO., Conomuna O.H.

Huemumym eeoepagpuu PAH, Mockea
Pakmyn A.B., Hapsun @.A., CopokosietoB J[.A.
Hnuemumym soepnoii pusuxu CO PAH, Hosocubupck

OT160p 00pasoB TOHHBIX ocaakoB o3epa Jloury3-OpyH (IIpusnbsOpycse) ObuT IpoBeneH
B aBrycre 2012. bbutr monydeH kepH MOmHOCTHI0 30 ¢M ¢ rimyOuHbI okoyio 7 M. Ocamok mpe-
CTaBJieH 0€XeBO-KOPUYHEBOM IIMHOM C pEAKMMHU JIMH3aMH T€CKa U UMEET SIPKO BBIPAKECHHYIO
CJIIOUCTOCTh. B mpeNnonoKeHnu, 4To CIOMCTOCTh SIBJISIETCS TOJIOBOM, OBLIIO MPOBENEHO JETallb-
HOE JINTOJIOTO-T€0XUMHUYECKOE UCCIIEJOBAHNE BHYTPEHHETO CTPOCHHUS CIIOEB, IT03BOJISIIOIIEE T10-
HATH TOJIOBOM LUKI 0CaAKOOOpPa30BaHUS U BBIACIUTHh T€OXUMHUYECKHUE CUTHAIbI, MAPKUPYIOIIHE
Ce30HHBIE Tporiecchl. /s mpoBeaeHUs MOAOOHBIX UCCIeIOBAaHUI TpeOyeTcs crenuanbHoe 000-
pyZlOBaHUE M METOJUKHU MPOOOMOATrOTOBKH. B mepByro odepenr HEOOXOAMMO 0O€CreYUTh TOY-
HYIO TEOMETPHUYECKYIO MPUBS3KY 00JacTH CKaHUpOBaHUs. [IJis 3TOro He0OX0AUMO MPUTOTOBUTH
ONTUYECKUH HUIH(, MO3BONSIIOIINN MOTYYUTh JETalbHYI0 KapTUHY BHYTPEHHETO CTPOEHHS OT-
JACJIBHBIX T'OOOBBLIX CJIIOCB, HO I/IMCIOH_II/Iﬁ TOJIIUHY HC MCHECC 20 MKM. BTOpBIM Ba>XHBIM YCJIOBH-
€M SIBJISIeTCsl TOYHAsi OKYCHPOBKA MATHA BO30YKJIAIOLIET0 PEHTI€HOBCKOIO M3JTy4YeHHUs Ha I0-
BCPXHOCTHU 06pa3ua AJI1 YMCHBIICHUA BJIWAHHUA TMOJIOKKH Ha KaUCCTBO PCHTTCHOBCKHUX CIICK-
TPOB.

s uccnenoBanusa obpasia kepHa 03.JloHry3-OpyH HaMH HCIOJIB30BaIOCh 000py10Ba-
HUEe cTaHiuu «nemeHTHbIN aHamu3» [IKIT «Cubupckuii HeHTp CHHXPOTPOHHOTO HU3JIYYEHUS» C
MOJIMKAIMWJIAPHBIMA PCHTICHOBCKUMU JIMH3aMHU, O6€CHC‘-II/IB8.IOH_II/IMI/I MOJIYUYCHHUC IIATHA PCHTIC-
HOBCKOTO U31y4eHust quametpoM 10 mxwm [1, 2].
Puc.1 Cxema cranmum cka-
HUPYIOIIETO  PEHTreHO(-

}_4 ofpasua
7
amuuKku NonoXeHUs X JIyOpECIICHTHOT'O MHKPO-
Y
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$ Muxpocken Hemexmop

B HOHI/IKaHHHHpHOﬁ OIITUKC YHPABJICHUC PCHTICHOBCKHUM H3JTYYCHUCM OCYIICCTBIIACTCA
Ha OCHOBE MPOXOKJCHUS U3TyUYEHUs Yepe3 Mojble TPYOKH — MOHOKAMUIISIPbI, COOpaHHbIE B ITy4-
KU pa3nuuHbIX KoH(purypauuid. Ilydok oT mctouHuka (oxkycupyercs B MATHO auameTpom 10
MKM Tipu (HOKyCHOM paccTosiHuu 2 — 10 MM. DakTop yBETUYCHHS SIPKOCTH COCTABJISIET BA-TPH
MopsiKka B 3aBUCUMOCTH OT DOHCPIUU B036y)KI[eHI/IH.
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HccnenoBan onTuyecKuii NUTHQ, MPUTOTOBICHHBIN U3 BepxHUX 60 MM kepHa. Illar cka-
HupoBaHus cocTaBisul 30 MkM. OJHOBPEMEHHO PETrMCTPUPOBAIUCH AHATUTHYECKUE NHUKH ClIe-
nyromux dnementoB: K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Ga, As, Br, Rb, Sr, Y, Zr, Nb. Ilo-
CKOJIBKY KOJIMYECTBEHHOE OIPENEICHUE COACPKAHUM MHUKPORIEMEHTOB HEBO3MOXKHO B CBSI3H C
OTCYTCTBHEM AaHAJOTMYHO MPHUTOTOBIEHHOTO CTaHJAPTHOTO 00Opasla, IMOJyuYeHHBIE JIaHHBIC
IIPEICTaBJICHBI B BUAEC OTHOCUTENBHBIX BEJIMYMH, HOPMUPOBAaHHBIX 0T 0 110 1.

D¢ (HexkTUBHBIM T€OXMMUYECKIM MapKEpOM TOJIOBBIX CIIOEB OKa3ajoch oTHomeHne Rb/Sr
reOMEeTPUUECKU MPUBSA3aHHOE K Haualy ToI0BOIO IMKJIA (BECEHHHH MAaBOJIOK).

Puc. 2. Bapumanuum oTHO-
mennst Rb/Sr Bmone mpo-
¢buns ckaHUpoBaHUS 00-
pasila  KepHa  JOHHBIX
ocankoB 03.JloHry3-OpyH.
Maxkcumym OTHOILICHUS
MapKHpyeT Haudajao TIoJlo-
BOTO IIMKJA OCaaKooOpa-
30BaHMA.

OO6pa3oBaHne reOXMMUYECKOTO CUT'HAJIA CBSA3aHO C IPABUTAIIMOHHON TuddepeHuanmeit
BEIIeCTBa, OOMILHO BOPOIIIEHHOTO B OacceiH B pe3ysbTaTe CHIILHOTO MaBojka. Ciaabo BhIIEIO-
YEeHHbIE KPYIMHOpa3MEpHBIC YacTHUIIbI, MEPBHIMHU BBIMAJAIOMINE B OCAJO0K, UMEIOT MEHBIIEe OT-
HoteHue Rb/Sr, uem nepekpriBaronfe ux MeJIKopazMepHbIe YacTUIlbl IUHEL. [lociie okoHuaHus
MaBOJIKAa B 03€pe yCTaHABIMBACTCA TUHAMUYECKOE paBHOBecue U auddepeHunanuu ocaaka mo
pa3Mepy yacTull yxe He HaOmonaercs. [lokazano xopoiiee coBnajeHne COBPEMEHHOM CKOpOCTH
0CaJIKOHAKOIIJICHHSI, TIOJTYYEHHOE TI0 OL[EHKE MOIHOCTH CJIOEB U JIaHHBIM M30TOIHBIX aHAJIN30B
(pacmpenernenne akruBHOCTH - Cs 1 2 Pb).

Hccnenosanus nogaep:xanbsl rpanTaMu POOU Nel3-05-00871, Ne14-02-00631.
Jlureparypa:

1) Happun A.B., Pakmyn S.B. Meronuka BBINOJHEHUS M3MEPEHUM NPU NPOBENECHUU PEHTIE-
HO(IIyOPECIIEHTHOTO aHaJIh3a C MCIOJb30BAaHUEM PEHTIC€HOBCKON KOHIICHTPUPYIOLIEH ONTHUKU
(monukanunspHsle MuH3bl) // Hayunoi eecmuuxk HI'TY, 2013, Ne2(51), c.119-129.

2) Hapsun A.B., Kanyrun 1U.A., Pakmyn S1.B. Ckaaupyromuii peHTTeHOCTIEKTPaIbHBI MUKPO-
aHanu3 00pasIoB TIOHHBIX OCAJIKOB C UCIOJIb30BAHUEM CHHXPOTPOHHOTO M3JIyYeHHs U3 HAKOIH-
tenst BOIII-3 USAD CO PAH // Uzeecmus Poccutickou axademuu unayk. Cepus uzuuecxas.
2013.T. 77. Ne 2. C. 204-206.

3) Hapeun A. B., Kanyrun U. A., Pakmyn . B. IIpumenenue ckaHupyromero peHTreHodiyo-
PECLIEHTHOTO MUKPOAHAJIN3a C MCIIOJIb30BaHUEM CHUHXPOTPOHHOI'O M3ITyUEHHS JJIsl U3y4YEHUs Ba-
pHUaIuii 3JIEMEHTHOTO COCTaBa TOJOBBIX CIOEB B nuHdax JOHHBIX ocaakoB 03.Tenerkoe // Ms-
secmusit PAH. Cepusi puzuueckas, 2013, mom 77, Ne 2, ¢. 210-211.

KOJIMYECTBEHHASI PEKOHCTPYKIUSI PETUOHAJIBHBIX CPE]I-
HETOJIOBBIX TEMIIEPATYP IHOCJIEJHETO THICSTYEJETHS I1O
JTAHHBIM BBICOKOPA3PEIIAIOIIETIO JUTOJIOIO-
TEOXUMHMNYECKOI'O P®A-CH UCCJIEJOBAHUS TJOHHBIX OCAJI-
KOB IOKHOT O BAWKAJIA.

A.B. lappun ! E.I'. Bonoruna’, ML A. KaHYFI/IHl.
1) Unemumym 2eonozuu u munepanoeuu CO PAH, Hosocubupck.
2) Uncmumym 3emnoti kopvt CO PAH, Upkymck.
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UccnenoBanus no crangapTHoi Mmetoauke ckanupytomero POA CH [1, 2] npoBogunuch
Ha o0Opa3max JoHHBIX ocankoB KOxkHoro Baiikana (komonka 09-1). s mocTpoeHust BpeMEHHOU
MoJiesid OBbIIM UCHOJIb30BaHbl JIaHHBIE 10 CKOPOCTSAM OcaJKOHakorieHus kepHa baiikan 00-1,
OTOOpPaHHOTO B 3TOM k€ KOTJIOBHHE, MpuMepHO B 1 kM oT kepHa baiikan 09-1. Pe3ynbTatsl, no-
JydeHHble a5 kepHa baiikan 00-1 MeToqoM M3MEpeHUs aKTHUBHOCTM KOCMOTE€HHOI'O HM30TOIa
32Si, MO3BOIHIIN MOCTPONTH BPEMEHHYIO MOJENb OCAKOHAKOIUICHHS W JaTHPOBATh TPU TypOH-
muTHBIX cios [3]. B kepue baiikan 09-1 MOKHO BBIIEIHUTH J1Ba TYPOUTUTHBIX CIIOS, BUAMMO OJ-
HOBO3PACTHBIX C MEPBBIM W BTOPHIM TypOuautamu kepHa baiikan 00-1, mMerommmu Bo3pacrta
1670 u 1310 r.u.3. [IpuHAB 3Ty TUNOTE3Y, MBI NIOIY4Ya€M BO3MOKHOCTh OCTPOUTH BPEMEHHYIO
MOJIENb JJISl UCCIIETYEMOro KepHa. J{1s1 TOUHOro MOCTPOEHMSI BPEMEHHBIX PSI0B FEOXUMHUYECKUX
apaMeTpOB OYEHb BAKHO MPABUIBHO OLEHUTh I'PAaHULIbI KAYKAOTO TYPOUIUTHOTO CIIOSL.

C I D s Puc.1. Typouautnsiii cinoit T1 (matupoBanssiii 1670
¥ e P I.H.3.) BbleneH B kepHe baiikan 09-1 no nuronoru-
- \ : ‘r:’ YECKHM U T€OXUMHUYECKUM JaHHbIM. TypOuaur nep-

e "TS BOHAYaJIbHO OBUT BBIJIETICH MO I[BETY OCAJKa B WH-

zi_ tepBasie 140-175 MM OT Bepxa KepHa (IrpaHuIla BOAA-

__“"f"_:. ocanok). OmHaKo, HAIMYMUE T.H. «3aXOPOHEHHOTOY

3{_,_ nuKa Maprasia Ha riyouse 190 MM, 1aet ocHOBaHUS

— . JUISL PACUIMpPEHUsT HMHTEpBala TypOUIUTHOIO CIIOS

I"F::Jm"’;‘lw ' (T1) mo 190 mm, 4ro TakKe COBIALACT C MHTEPBA-

N JIOM TIOHWXEHHBIX COJIEpKaHMi ona B ocanke. Moxa

— g} paccMaTpuBaeTCsd Kak MHIMKATOp OpraHOr€HHOM
Y KOMIIOHCHTBI OCaaKa.

ITo sToMy 3xe KpuTepuio BblaeJeH BTOpoi TypOumutHbiii crmoit (T2 Bospactom 1310
J.H.3.) B uHTEpBaie 285-335 MM. {71 MOCTpOCHHSI BPEMEHHOTO psijia TypOUJAUTHEIC CIIOW BBIpE-
3aHbl U3 TEOXMMHUYECKHUX JaHHBIX. TOYKaM, COOTBETCTBYIOIIMM BbIPE3aHHBIM CIIOSIM, Ha ILIKaje
TIIyOWHBI TI0 KEPHY NMPHCBOCHBI BpeMeHHBbIe OTMeTKH — 1670 1 1310 mn.H.3. Takum obpazom, mo-
JTy4EeHHBbIE JATUPOBKU OBUIN MCIIOJIb30BaHbI AJIsl IOCTPOEHUS BPEMEHHOM IIKaJIbI.

y= -0.0059x2 - 1.6253x + 2008 _
BpemeHHasa mopgenb (rnybuHa-sospacr) Rz 1 Puc.2. BpemenHas MO
2000 nens ana kepHa baii-
1900 =
1800 : kan_09-1.
. 1700 -
7 1600 3 . =
= 1500 -
= 1400 =
S 1300 - T
~ 1200 -
1100
1000 :
900 A T

1] 50 100 150 200 250 300
T'1yduHA 00 KepHY, MM

Jns  Toucka TEOXMMHUYECKHMX  WHAWKATOPOB  MAJICOKIMMaTa H  MOCTPOCHHS
TpaHcepHbIX QYHKIHHA (MeTeonapameTp=(yHKIMs cOocTaBa Ocajka) Obla MPOBEACHA MpoIle-
Jypa MOMCKa KOPPEISIUN KIMMAaTHYSCKIX OCHMIIISIHNNA ¢ TEOXUMHUYECKUMH psiiaMu. B kauecTBe
MeTeolapaMeTpa HCIOIb30BaH BPEMEHHOH DSl M3MEHEHHS CPEIHEroJ0BOM TeMIeparypsl IO
naHHBIM MeteocTanmuu Mpkyrcka 3a mepuon 1873-2000 rr. st moctpoeHus TpaHchepHOU
(GyHKUMU OBLIM BbIENEHBl 4 TEOXUMUUECKUX MHAUKaTopa — conxepxkanus Zn, Br, I u Rb/Sr ot1-
HoueHne. KoahpuimenTsr Koppersiiun ¢ TeMIIEpaTypoil PpeCTaBICHBI B TAOIHUIIE.

Ta6muma. KoappuuneHTsl KOppensiuuyu TeOXHMUYECKUX WHIUKATOPOB CO CPEIHETO0BON TEM-
nepaTypoi no AaHHbIM MeTteocTanumMu MpkyTck ans BpemenHoro uHrepsaia 1880-1990 rr.

VMHOMKaTOP Zn Br I Rb/Sr

Kondd . xopp. 0.54 0.47 0.58 -0.36
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MeTtoaoM MHOXKECTBEHHOW perpeccuu OblIa MOCTpoeHa TpaHchepHas QyHKIUsS IS pe-
KOHCTPYKIIUU TaJeoTeMIepaTyp pPEerMoHa B MHTEpBale MOCIeAHEero Thicsuenetus. Ha puc.3
MIpe/iCTaBjIeHa MOTy4YeHHAsl pEeKOHCTPYKLHUS CPEIHEroJJoBbIX TemrnepaTyp balikanbckoro peruo-
Ha Ha MHTEpBaJIe MOCIEAHETO ThICSUETIeTHs, HATOKEHHAsT Ha PEKOHCTPYKIMH Uil A3HATCKON
gactu CeBepHOro nosrymapusi mo nanaeiM otdera Climate Change 2013 MeXnpaBUTEIbCTBCH-
Hoii rpynnsl [PCC (Intergovernmental Panel on Climate Change). OcHOBHbIE TpeH/bI U KJIUMa-
THYECKUE COOBITHS B IIEJIOM COBIAJAIOT, 33 MCKJIIOUYCHHEM BpeMeHHoro mHTepBana 1300-1370
IT.H.3. DTO pacXxoXJIeHHE MOXKET OBbITh CBSI3aHO C PETMOHAIBHBIMH OCOOCHHOCTSIMH, YUUTHIBAs
4yTO OOJIBINAS YaCTh JAHHBIX, UCTIONL30BaHHBIX [PCC myis A3uarckoii yacTd, OTHOCUTCSA K TEp-
putopun Kuras.

Prac il Puc.3. PekoHCTpyKlHsS CpeIHEroA0BbIX
TeMnepaTtyp bailkanbCKOro pernoHa Ha WH-
TepBaJie TMOCIEIHEr0 ThICSueneTus (CUHAS
JMHUS — TOTOJIOBBIE JaHHbIE, KpacHas Ju-
HUSl — CIUIAKEHHBIE TI0 5 TOJam), HaJIOXKeH-
Hasg Ha PEKOHCTPYKUHMH Il A3UaTCKON
yactu CeBepHOro MoJylIapus MO JaHHBIM
ICPP-2013.
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Temp anomaly art 1881
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Co3naHa pernoHanabHas MOJEIb KINMaTa MOCIETHETO THICSYEIETUSI C TOAOBBIM BPEMEH-
HBIM pa3pelIeHUEM, IPOBEJCHO CPaBHEHHE MOIYYEHHBIX PE3YJbTATOB C APYTUMHU AAHHBIMU IO
LentpanbHoii A3uu H ¢ TI00aTFHBIMU PEKOHCTPYKIMSMHU Ha COITOCTAaBUMOW BPEMEHHOH IIIKaJIe.
Hccnenosanus nogaepxkansl naprepckum npoektoM CO PAH Ne34.

Jlutreparypa:

1) A. B. Japsun, U. A. Kanyrun, f. B. Pakuryn. Ckanupyromuidl peHTT€HOCIEKTPAIbHbI MUK-
poaHan3 00pa3LoB JOHHBIX OCAJKOB C HUCIOJIBb30BAHUEM CHHXPOTPOHHOTO M3JIy4YEHUs U3 HaKO-
mutenst BOTII-3 USAD CO PAH // Uzsecmus PAH. Cepus puszuueckas, 2013, mom 77, Ne 2, c.
204-206.

2) A.B.Jlappun, S.B.Pakumyn. Metoauka BBINOJHEHUS W3MEPEHUN MpPHU NPOBEACHUM PEHTIeE-
HO(IIyOPECLEHTHOr0 aHaJIn3a C HUCIOJIb30BAHUEM PEHTTEHOBCKON KOHIEHTPHUPYIOIIEH ONTHKH
(momukanuspHsie MuH3bL) // Hayunotii secmuux HI'TY, 2013, Ne2(51), c.119-129.

3) U. Morgenstern, R. G. Ditchburn, E. G. Vologina, M. Sturm. **Si dating of sediments from
Lake Baikal // J. Paleolimnol (2013) 50:345-352 DOI 10.1007/s10933-013-9729-3.

METOJAUKU AHAJIUTUIECKONU MUKPOCTPATUT PA®UU BbICO-
KOI'O PASPEHIEHUSA C UCITOJb30OBAHUEM CUHXPOTPOHHOI'O
N3JIYYEHUA B IMMHOJIOI'NMYECKUX U ITAJIEOKJIMMATHYE-
CKHUX UCCJIEJOBAHMUIX.

Hapeun A.B., Kanyrun 1. A.
HUncmumym eeonoeuu u munepanocuu CO PAH, Hosocubupck.
Paxmyn S1.B.
Hnemumym soepnou ¢pusuxu CO PAH, Hosocubupck.

PCKOHCprKHI/Iﬂ KIIMMAaTOB MPOIIOTO HGOGXOIII/IMa JJIs1 TIOHUMaHuA GYIIyH_[I/IX N3MCHC-
HPIfI, IMOCKOJIBKY AJIMHA pAAOB MHCTPYMCHTAJIBHBIX METCOAAHHBIX OKAa3bIBACTCA HC,HOCTaTOIIHOﬁ
IJId BBIABJICHUSA OJIMHHO NCPUOJHBIX KIIMMATUYCCKUX Bapnaum”l. I[JII/IHa pAaoB MGTGOH3.6JIIOI[C-
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HUM 00biuHO HE TmpeBbimaer 100-150 ner, penkue HadOmogeHus oxsarbiBaloT 200-300 nmeTHU
uctopuueckuii nepuo. Takum o0pa3zom, 0coOyr0 aKTyallbHOCTh MPUOOPETAIOT PEKOHCTPYKIUU
JUIMHHBIX BPEMEHHBIX PAJOB KJIMMAaTHYECKHX MapaMETPOB IO KaueCTBY COMNOCTAaBUMBIE C JaH-
HBIMH MHCTPYMEHTAJIBHBIX METEOHAOIIOICHUI: BpeMEHHOE pa3pelieHue 1 rojl Ha ThICSYeIeTHEN
HIKane; KanuOpoBKa N0 MHCTPYMEHTAJIbHBIM METEO/JaHHBIM; KOJIMYECTBEHHAs! OLICHKA BO3MOX-
HbIx norpemrHocreit (IPCC-2007, IPCC-2013).

OO6meHayyHasi IEHHOCTh 03€p KaKk 0OBEKTOB MCCIEIOBAHUS 3aKIIOYACTCS B TOM, YTO UX
JIOHHBIE OTJIOKEHUS SIBJISIOTCS €CTECTBEHHBIMU «ApPXUBAMM» KIMMATUYECKUX M3MEHEHUH. JIu-
TOJIOTO-T€OXUMUYECKUI MOJIX0J OOYCIIOBJIEH TEM, YTO COCTaB O3EPHBIX OTJIOKEHUH OIpenes-
I0T: 1) TEppUTEHHBIN CTOK, CB3aHHBIN C MOPOJAaMU MUTAOIIEH MPOBUHIIMU; 2) COIIEHOCTh 03ep-
HOM BOJBI, OMPEAEIISAIONIasi BO3MOXXHOCTh ayTUTE€HHOTO MUHEpasiooOpa3oBaHus; 3) opraHuye-
CKOE€ BEIIECTBO, KaK aJUIOXTOHHOE, TaK U aBTOXTOHHOE; 4) aspo3omnu. Kaxnas koMmoHeHTa oca-
Ka umeeT creuuduyeckuii Habop MUKpo3aeMeHTOB. [IpupoaHble Bapuanuy CKOpoCTel MOCTyTI-
JICHUs BBINICTIEPEUNCICHHBIX HCTOYHUKOB BEIIECTBA MPUBOAAT K (OPMUPOBAHUIO TOHKOMU
CTPYKTYpBI OCajKa, Hecylied HH()OPMAITHIO O COCTOSTHUN OKPYKAoIIeH cpesl B MOMEHT 00pa-
30BaHUA JTaHHOTO CJIOS Ocajka. ABTOpaMu pa3paboTaHbl METOAUKH, TIO3BOJISIONINE PElIaTh Cie-
JYIOIIIHE UCCIIEIOBATEIbCKUE 3aJaUH:

- MOJY4YEHHUE KEPHOB JOHHBIX OCAJKOB, NEPEKPHIBAIOLIMX BPEMEHHOM MHTEpBAJ MOCIE-
HHUX TBICSYCIICTUM;

- MOCTPOEHHE BPEMEHHOM IIKalbl OCAJKOHAKOIUIEHHS (MOJAENb: TyOuHa KepHa - BO3-
pacT) Ha OCHOBE JAHHBIX M30TOMHBIX nccaenoBanmii (' Cs, *'°Pb, '*C) u BapBoxpoHoIOrHH;

- IONyYeHUe JaHHBIX O pacnpeneneHun 20-25 MHUKPOAJIEMEHTOB MO TIyOnHEe KepHa C ro-
JIOBBIM BPEMEHHBIM pa3peIIeHUEM C MCIIOIb30BaHUEM pa3padOTaHHBIX METOJIMK aHATUTHUYECKON
MUKPOCTpaTUTpaui;

- YCTaHOBJIEHUE KOPPEJSILIMYA COCTaBa, CBOWCTB U CTPYKTYPBI JJOHHBIX OCAJIKOB 03€p C OC-
HOBHBIMHU KJIMMAaTUYECKUMH MapaMeTpaMu pPEeruoHa 3a NEepHOJ MHCTPYMEHTAJIbHBIX METEOpPOJIO-
rudecknx Habmonenuit (mocneaane 70-120 ner);

- BBISIBJICHHE KJIMMAaTHYECKOTIO OTKJIMKA IVIABHBIX KOMIIOHEHTOB OCAaJIKa - TEPPUIE€HHOM,
OMOTeHHOM, 0JI0BOM M ayTUT€HHOUW COCTABJISIONINX;

- hopMUpOBaHHE BPEMEHHBIX PSAJIOB, MO3BOJISIOUINX TOCTPOUTH PErHOHATbHBIE XPOHOJIO-
TUU NAJeOKJINMaTa 3a IEPUO]] OCIETHUX THICAYETICTHI HAa OCHOBE MOTYUYEHHBIX JaHHBIX;

- COIMOCTaBJICHUE PETHMOHAIBHBIX XPOHOJOTUH € II00aNbHBIMU KIMMAaTHYECKUMH H3MeE-
HEHUSMU;

- BBISIBJICHUE TEHICHIIMY U IEPUOANYHOCTH PETHOHAIBHBIX KIIMMATUYECKUX BApUALIAN;

- MOJATrOTOBKA KOJIMYECTBEHHOI'O MPOTHO3a PETHMOHAIBHBIX KIMMAaTUYECKUX WU3MEHEHUH,
00yCIJIOBJICHHBIX TPUPOAHBIMU MPUINHAMHU, Ha OJVOKAUIINE 1eCATUICTHS.

MeTonuky aHATUTHYECKOH MHKpOCTpaTturpaduu pa3paboTaHbl aBTOPCKUM KOJUIEKTHBOM
B nocsienHue 10 et crennanbHO IS 33]1a4 BRICOKOPAa3pEeUIaomero UCCIe0BAHMS TOHHBIX OT-
JO)KEeHMH. B Hammx MccieqoBaHUSAX UCIOJIB3YETCS PEHTTEHOBCKUM CKaHEp Ha Iy4Kax CUHXPO-
TpoHHOTO M3nydeHusi, co3ganHHblii B IIKII «Cubupckuii 1eHTp CHHXPOTPOHHOTO H3TyUCHHUS
(AP CO PAH, HoBocubupck) Ha 6aze yckoputens BIIIII-3. JleficTByromiasi ycTaHOBKa IO-
3BOJISICT MPOBOJNTH CKAHUPOBaHKE 00pa3IoB kepHa ¢ marom 0.1-1 MM ¢ 0THOBpEMEHHBIM OTIpe-
nenenreM 25-30 mukpoanemenToB (ot Cl o U) ¢ npenenamu odnapysxenus ot 0.1-1 r/t.

Hamu paspaborana MeTonnka M3rOTOBJIEHHE TBEPIBIX MPENapaToB U3 BIAKHOTO KepHa,
BKJIIOYAIOIIasi TPH dTara: HaloKeHue OOKca U3 aJIOMHUHHAEBOM (DOJIBI'M HAa TOBEPXHOCTh OCA/IKa U
U3BJICYCHHUE €T0 M3 KEepHA; 3aMOPaKMBAaHUE B JKUJKOM a30Te€ M CYIIKa B JIMOGUIBHON KaMmepe;
HaCBILIEHUE MOJIMMEPOM — CMECBIO0 AMOKCHIHOM CMOjbl M aneTtoHa. llomyueHHsle mpemnapaTsl
IOPUTOJIHBI JUISl JUIUTEILHOTO XpaHEHUs, U3TOTOBIEHUS NIITUGOB IS U3YUYEHUS B ONTHYECKOM
MUKPOCKOIIE, JI1 PEHTT€HOBCKUX U IPYTUX COBPEMEHHBIX METOJI0B MUKPOAHAIN3a.

[TonyuyeHHbIE aHATMTUYECKHUE JAHHBIE MTO3BOJISIOT CTPOUTH PABI JIUTOJIOT0- T€OXUMHYE-
CKMX MHJMKATOPOB Ha IIKaJe MOCIEIHUX THICAYEIETHI C TOJOBBIM BPEMEHHBIM Pa3pEIICHUEM.
KanubpoBka mo MHCTpyMEHTalbHBIM JaHHBIM Pocruapomera mo3BoisieT TpaHCPOPMHUPOBATH
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MOJTyYEHHBIE CUTHAJIbI B BOCCTAHOBJICHHBIE 3aMHMCH (PYyHIAMEHTAIBHBIX KIMMATHYECKUX Tapa-
METpPOB: TEMIIEPATypy M KOJIUYECTBO aTMOC(hepHBIX BblMafeHuil. KiumaTnueckue BpeMeHHbBIC
PAIBl aHATM3UPYIOTCS METOAAMH MaTEMaTUYECKOW CTAaTUCTUKHU ISl BBISBJICHUE TEPUOIUYHO-
CTeH pa3HO# NJIMHBI U OLIEHKH POJIM ITHX OCHUJUIALMNA B U3MEHEHUH PETHOHAIBLHOTO KJIMMATA.
[Ipu >TOM U151 BBISIBJIICHHS IEPUOJUYHOCTA HAMHU UCIOJIb3YIOTCS KaK TPATUIIMOHHBIC METOIUKU
@ypre U BEHBJIET aHaIM3a, TAK U MEHEEe M3BECTHBIC PA3NOKECHHS HAa SMIHUPHYECKUE MOMABI C
npuMeHeHneM npeoOpasoBanus [ mipbepra-Xyanra.

Ha ocHOBe monmy4eHHBIX 3aKOHOMEPHOCTEH U BBISIBICHHBIX MEPUOJINIHOCTEH Pa3InIHOTO
BPEMEHHOT'0 MaciiTada MPOBOJIUTCS TMOATOTOBKA KOJWYECTBEHHOTO IMPOTHO3a PErMOHATBHBIX
KIIMMaTHYEeCKUX W3MEHEHUH, 00YCIOBICHHBIX MPUPOJAHBIMU MPUYNHAMH, Ha ONvkailime aecs-
TUJIETHUS. {7151 5TOr0 UCHONIB3YIOTCS: TOMCK aHAJIOTOB KIMMATHYECKUX MPOIIECCOB B MPOIILJIOM U
WX DKCTpAnoysnus B Oyayliee; YuCIOBOE MOJAETUPOBAHUE KBA3UIMIEPHOIMUYECKHUX MPOILIECCOB U
ONTHMHU3ANHS TAPMOHUYECKON (DYHKIIUHU; KaTHOPOBKA M CHHXPOHU3AIUS BBISIBICHHBIX MTPHPOJI-
HBIX IIMKJIOB C JaHHBIMH HHCTPYMEHTAJIbHBIX MeTeoHaOmioneHui. [IpeacTaBieHHBI MOAXON
OBLIT peain30BaH B MOCIEIHUE TOIbI Ha 00beKkTax LleHTpanbHO-A3MaTCKOTO pernoHa.

Uccnenoanus noanepxansl rpantamMu POOU Nel3-05-00621, Nel13-05-00871.

Jluteparypa:

1) Hapsun A.B., Kanyrun U.A. PekoHcTpyKuMs KIuMaTa TOPHOTO aiTas 10 JaHHBIM JIUTO-
JIOro-re0OXMMHMYECKUX HCCIIEOBAaHUM JTOHHBIX OcaikoB o3epa Teneukoe // Hszsecmus
Poccuiickoti akaoemuu nayk. Cepus ceoepagpuueckas. 2012. Ne 6. C. 63-70.

2) Hapsun A.B., Kanyrun M.A., Pakmyn S1.B. Ckanupyrommii peHTI€HOCHEKTpaIbHBIN
MHUKpOaHaJu3 00pa3lioB JOHHBIX OCAJKOB C HUCIIOJIb30BAHUEM CHHXPOTPOHHOIO H3IIyde-
Hus u3 Hakonurens BOIIII-3 USAD CO PAH // Hzeecmua Poccuiickou akademuu Hayk.
Cepus uzuueckas. 2013. T. 77. Ne 2. C. 204-206.

3) Hapsun A. B. u ap. [IpupoaHas nepuoJuuHOCTb CUCTEMBI CEIUMEHTAIMK o3epa Terner-
koe (I'opubrit Antait) 3a nocaeanue 2000 €T o JaHHBIM BBICOKOPA3PEILAOIIET0 CKaHU-
PYIOLLIETO MHKpPOAHAIM3a Ha IIy4dKaX CHUHXPOTPOHHOTO M3JIyueHHMs] M3 HaKOIMTEs
BOIIII-3 (UA® CO PAH) // Hzeecmus Poccuiickou akademuu wayk. Cepust puzuueckas.
2013.T.77.Ne 9, c. 1359—1362.

CUCTEMA IOCTUPOBKH MMOJIUKANMWIJISIPHOM ONITUKH HA
CTAHIIUU «PDPA CN».

Japbun @A, Pakmyn AB., Copoxkoneros a.c!
1-Uncmumym Hoepnou @uszuxu umenu I.1. Byoxepa CO PAH, 630090 c. Hosocubupck.
2-Cubupckas I'ocyoapcmeennas I eodezuueckas Axademus, 630108, 2. Hosocubupck.

Jlnia yBenuueHUs] MPOCTPAHCTBEHHOTO pa3pellieHus] PeHTTeHO(IyOpEeCIIeHTHOTO aHalu3a
0e3 CYIIECTBEHHOTO YMEHBIICHUS MHTETPATHLHOTO CHUTHAJIA UCTOIB3YIOT (POKYCHPYIOIIHUE YCT-
pOIiCcTBa - PEHTTEHOBCKYIO ONTHKY. B yCIOBHSIX OrpaHUYEHHOTO MPOCTPAHCTBA JIydllle BCEro 3a-
peKoMeHioBaja ce0si PEeHTI€HOBCKAsl TMOJIMKANMJUIAPHAS OITHKA, KOTOpas HacT yBEIMYCHHE
IJIOTHOCTHU MOTOKA B (hokyce Ha 3—4 mopsiika npu auamerpe pokycHoro narHa nopsaka 10 MxM.

Ha uccnenoBarensckoit cranmmu «P®OA-CU» nakomutens BOIIII-3 LIKIT «CLICTU»
BBITMIOJTHEHA MOJIEPHHU3AIUS SKCIIEPUMEHTAILHOTO MOIYJIS U YCTaHOBJIEH MPOTOTHUIT KOH(OKAIIb-
HOT'O MHUKPOCKOIIa Ha OCHOBE MOJIMKAMWUISIPHBIX JUH3. PazpaboTaHa npolenypa FoCTUPOBKH MO-
JUKANWUISPHBIX JTUH3, KOTOpas MO3BOJIMIIA B aBTOMATU3UPOBAHHOM PEXHUME MOTYyYUTh KOH(O-
KaJIbHBI 00bEM BBICOKOTO KauecTBa (puc. 1)
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Pucynok 1 — Pe3ynbrar ckanupoBanust npoBosoku auamerpoM 10 mxMm. CieBa — nocie py4Hoil
HAaCTPOMKMU ONTHUKH, CIIPABA - MI0CJIE aBTOMAaTU3UPOBAHHON HACTPOMKH.

MonenpHbIM 00pa3IoM, P MMOMOIIHA KOTOPOTO HAOJIFOIATNCH XapaKTCPUCTHKN KOH(O-
KaJbHOTO 00BbEMa CHUCTEMBI JIMH3, SBJSUIACh BOJIb(GpaMoBasi MpoBosioka auamerpom 10 mxm. B
HACTOAIICC BPEM HA MIPOTOTHUIIC KOH(bOKaJ'II)HOFO MHKPOCKOIIA BBITOJHAOTCA 9KCIICPUMCHTBI 110
UCCIICIOBAaHHUIO MPOCTPAHCTBECHHOTO PACIPEACICHUS XUMHUECKUX AJIEMEHTOB B I'€OJOTHMYECKHX
1 OMOJIOTUUYECKUX 00pa3Iax.

Pabora monnepxkana rpanrom POOU Ne 14-02-0063 1

Hapsun @enop. fdaryin@gmail.com

XUMUWYECKHUE 3JEMEHTHI KPOBU KOPEHHBIX )KUTEJIEA UY-
KOTKHU U UX CBA3b C AHTPOIIOMETPUYECKUMMH ITOKA3ATE-
JISIMU.

JLA. FBIpFOJ'IBKayl, B.H.}KypaBCKaﬂl, T.W. CaBuenko” , O.B. Yankuna’.

1. @edepanvhoe cocyoapcmeaennoe 6100xcemuoe yupexcoenue « Hayuno-
uccreodo8amenvbCKull unemumym mepanuu u npogunaxmuyeckou meouyunwvty CO PAMH, Hogo-
cubupck.

2. ©edepanvroe cocydapcmeernnoe 0100xcemuoe yupescoenue Hayku Uncmumym xumu-
yeckol kunemuku u coperus um. B.B. Boesoockoeo CO PAH, Hosocubupck.

B3anMoneicTBHs 4eI0BEYECKHUX MOIMYJIALUN CO cpefoil OOMTaHUs IIHUPOKO H3YYaroTCH.
Bnusinue cpenpl 0COOCHHO CKa3bIBA€TCS HA KUBYIIMX B AKCTPEMANIbHBIX YCJIOBUSAX BBICOKHX
HIMPOT MAJIOYMCIEHHBIX HapoAgHocTsx CeBepa. PernoHsl NpoKMBaHUS YyKYE€l U 3CKMMOCOB —
TUMUYHBIA PUMEP NMPUPOAHON IKCTpEMalIbHOW 30HBI. KOpEeHHbIE HAPOABI BCETIa KUJIU 32 CUET
PECYpCOB 3eMJIM U MOpsI, TOITOMY XapakTepHoe i abopureHoB CeBepa cBoeoOpa3ue MUTaHUS
¢ OOJIBIIMM KOJIMYECTBOM O€JIKa U JKMpPa MOPCKHUX JKUBOTHBIX OTpEEsieT 0COOCHHOCTH 0OMeHa
MHUKpPORJIEMEHTOB. B 3KCIIEAMIIMOHHBIX YCIOBUSAX OBLIO MPOBEIEHO SMHIEMHOJIOIMYECKOe HC-
cienoBanue xutened YykoTku (4yK4uu, 3CKMMOCHI), POKUBAIOIINX B JBYX MOCEIKaxX C pa3HOU
OMOTeOXMMHUECKON cpefoil oOuTaHus (KOHTHMHEHTaJIbHast U MpuOpexHas 30HbI). OnpeneneHsl
AHTPOIIOMETPUYECKHE XapPaKTEPUCTHUKU: POCT, BeC, 00beM Taluu, 00beM Oenep, WHIACKC MacChl
Tena 'y 160 uykuedt 1 55 3CKMMOCOB. DTH NOKA3aTENN SBISAIOTCS KOCBEHHBIMU KPUTEPUSIMH OC-
HOBHBIX CEpJICYHOCOCYAUCTHIX 3a00IeBaHUN. DIIEMEHTHBIN COCTaB KPOBH ONPENLEISUIA Y 98 dyK-
yeil 1 36 3CKUMOCOB. MeToIOM PEHTTeHO(IyOpEeCIeHTHOTO aHaju3a ¢ HUCIOJIb30BAHUEM CHH-
xporporHoro manydeHus (Hakonutens BOIII-3) B LIKIT CLICTU B kKpoBH KOPEHHBIX KUTEIICH
UyKOTKH OmpesieNieHbl OTHOBPEMEHHO M JJOCTOBEPHO KOHIEeHTparuu neMeHToB: K, Ca, Fe, Ni,
Cu, Zn, Ga, Ge, Se, Br, Rb, Sr, Zr, Pb, Bi. [IpoBeneH KOppesSIIMOHHBIA aHAN3 B3aUMOCBSI3U
3JIEMEHTOB B KPOBH U HEKOTOPBIX aHTPOIIOMETPUUYECKUX MapaMeTpoB. Y MYKUUH YyKdel oOHa-
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pykeHa oOpaTHas cBsi3b Ca ¢ MHIEKCOM MaccChl Tela U C OTHOILIEHHEM 00beMa Talluu K 00beMy
6enep, Br ¢ o6bemoM Tanum, ¢ 00beMoM Oeniep U OTHOLIEHHEM o0beMa Tanuu K 00beMy Oezep.
VY MyX4MH 3CKMMOCOB HalitoaeTcsi oopaTHas cBs3b pocta ¢ Ga u Br u npsimas cBsI3b MHJEKca
Mmaccol Tena ¢ K u Cu, oovema 6enep 1 Ga. ¥V jxeHIIMH yyK4deil BBISBJICHBI MpsIMble CBsA3M Br ¢
WHJIEKCOM MacChl Teja, ¢ 00bEMOM TaJIUH U 00BEMOM Oefep, Y KEHIIMH ICKUMOCOB — ZT C POC-
ToM, Bi ¢ o0bemom Genep. Takum oOpa3oMm, Br umeer TecHyto cBA3b CO BCEMH aHTPOIOMETPH-
YECKUMHU [OKA3aTeIsIMU Y 00CIIEyeMbIX, KaK MY>KUUH, TaK U KEHILUH HUCCIEIyEMbIX MOIYJIs-
uit; K, Ni, Ga —y MyX4uuH. Y My>XUMH U >KEHIIHMH 4yKueil BbIABICHAa 00OpaTHAas CBsI3b aHTPOIIO-
MeTpHUUecKux nokazatesneid u Ca, y 3CKUMOCOB BbISIBJIEHA CBSI3b aHTPOIIOMETPUYECKUX IOKa3a-
tesiedt u Ga. [Ipoananu3upoBaHa CBsA3b YAaCTOTHI (DAKTOPOB PUCKA CEPIIEUHOCOCYUCTHIX 3a00J1e-
BAHWM U COJEPKAHMS XUMHUYECKHMX DJIEMEHTOB Y KOPEHHBIX KuTened UyKOTKu. Y CTaHOBIEHO,
YTO COACPKAHHUE DJIEMEHTA S€ CHUKEHO Y JIML C 0XKMPEHUEM. B 11€J10M BBISBIECHBI YETKUE aCCO-
LUalUH psla aHTPOINOMETPUUECKHX MOKa3aTeslel U KpailHe BaXKHBIX JUISl )KUZHEJECSATEIbHOCTH B
CypoBbIX ycioBusx CeBepa XUMHUYECKUX 3JIE€MEHTOB. PaboTa BBINOJHEHA MPU HUCHOJIb30BAHUU
o6opynosanus LIKIT CLICTH u yacTiuHo nipu pmuHAHCOBOU Noaepkke MunoOpHayku Poccun.

E-mail:savchenko@kinetics.nsc.ru

XUMWYECKHUE 3JEMEHTHI COCYJUCTON CTEHKH.

2.4. Kypasckas, T.. CaBuenko, O.B. Yankuna, f.B Ilononckas, A.M YepHsBCckuiA,
FO.U. Paruno

Omnpenenenre KOHICHTPAIM XUMHYECKHX DJIEMEHTOB B OPraHM3ME YEJIOBEKa YPE3BbI-
YaitHO BaXKHO JIJIsl OIIEHKU COCTOSTHUS 3/I0pOBhs. VI3MeHEeHUs B paclpeieIeCHUH MUKPOIJIEMEHTOB
MEXIy TKaHSMHU OY€Hb 3HAYMMBI, MIOCKOJIBbKY OHU MOTYT CIYXHTh TUATHOCTHYECKUM TECTOM U
MIPOTHO30M TOTO WJIM MHOTO 3a0ojeBanus. Hanbosnee moCTYMHBIMU I UCCIICAOBAHMS TKAHSIMU
OpraHu3Ma SIBJISIFOTCSI KPOBb M BOJIOCHI U TIOJTyYE€HO MHOTO JIaHHBIX MO OMPEIEICHUIO JIEMEHT-
Horo coctaBa. OcoOblil HHTEpEC MPEACTABISIET U3MEHEHHE COOTHOIIECHUS XUMUYECKUX DJIEMEH-
TOB B CTEHKaX COCYAOB Ceplla, MO3ra U KoHeuHOCTel. B 80-e Toapl Mponuioro CToIeTus B pam-
kax nporpamM BO3 Obu10 N3y4eHO 3HaUEHUE HEKOTOPBIX XMMHUYECKUX AJIEMEHTOB B T€HE3E Cep-
nedHococyaucteix 3abomneBanuii (CC3). B mocneanue roasl mogo0HbIe UCCIEAOBAHUS IO BBISIC-
HEHUIO 3HAYEHUs XUMUYECKHUX SJIEMEHTOB B aT€pOreHe3e MPOIOJKAIOTCSI HA HOBOM BETKE 3Ha-
HUN 1 HOBOM COBPEMEHHOM YPOBHE METOJMYECKHX BO3MOXKHOCTed. PaHee Hamu nccienoBaHus
MOKa3aJIi U3MCHECHHE CTICKTPa XUMHUYECKUX IJIEMEHTOB B KPOBH y OOJIBHBIX C CEPJCYHOCOCYIH-
CTBIMHU 3a00JIEBaHUSIMHU, B TOM UYHKCJIE B BO3PACTHOM acmekTe. J[ucOamaHC XUMUYECKUX AJIEMEH-
TOB B TKAaHSX Pa3HBIX YYaCTKOB MHOKap/aa OOJBHBIX UiIeMuieckoil 6onesnsio cepamna (MBC) uc-
cnenoBad B pabote ['.H. OxyHneBoit u np. Llenpio maHHOTO HMCCIEI0BaHUs SBISIOCH OMpeselie-
HUE U OIIEHKA KOMIUIEKCa XMMUYECKUX AJIEMEHTOB B KOPOHAPHBIX COCY/Iax U aopTe cepana. Me-
TOJIOM PEHTIeHO(IYyOPECIIEHTHOTO aHajin3a C KCIOJIb30BAaHHEM CHHXPOTPOHHOTO H3ITy4EHUS
(maxonurens BOIIII-3) B LIKIT CLHCTH onpeneneno u nmpoaHaIU3UPOBAHO COJEPIKAHUE XUMU-
YECKUX JIEMEHTOB B YYaCTKaX CTEHOK a0pThl M KOPOHAPHBIX COCYJIOB C aTE€POCKICPOTHUECKUMU
OJIAIIKaMU, B3ATHIX Y MY>KYHH C TPEANojaraéMbiM KaJIbIIMHO30M, aHEBPU3MOU WIJIH PACCIOCHHU-
eM aopthl. [y onmpeneneHrs XUMUYECKHX 3JIEMEHTOB 00pasiibl TOTOBUIIM HAHECEHUEM 25 MK
TOMOTE€HATa COCYJIOB, IMOJIYYCHHOTO C TOMOIIBI0 POTOPHOIO AWCIIEPraTropa, Ha OyMaKHBIN
¢buneTp (Whatman grade 41) miomanpio 1 cm2. [TonyueHsl ctabuiibHBIE PE3yJIBTATHl TOJBKO IS
5 anementoB: Ca, Fe, Cu, Zn, Br. 3adukcupoBans! konteHTpanuu snementos: K, Ti, Cr, Co, Se,
Ni, Ga, Rb, Sr, Zr, Pb, 3HaueHus KOTOpBIX HUXKE Tpeiesa OOHAPYKEHHS M OTIUYAOTCS OOJIBIITON
BapuabenpHOCTHIO. [IpoBeneHo comoctaBienue coaepxanus Ca, Fe, Cu, Zn, Br B TkaHsx cocy-
JIOB C JaHHBIMH KPOBH, TKaHel Muokapaa 6ombHbIX MBC 1 310poBbIX Jnil. B TkaHAX cocynoB
OTMEUYEHO 3HAUUTENIbHOE NOBbIIeHUE coepxkanus Ca u Cu o CpaBHEHHUIO C TKAHSIMHU MHOKap/ia
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30POBBIX JIOJEH, KOHLEHTpauuu Zn U Br CHWXEHBI 110 CPaBHEHHUIO C JAHHBIMM IO TKaHSIM
MHUOKap/ia, KaK AJIs 3J0POBBIX, TaK U i1 OOMbHBIX NMojel. Takum 0Opa3oM, MOXKHO OTMETHUTH,
YTO B A0PTE€ U KOPOHAPHBIX COCYAAX MO CPABHEHUIO C TKAHSAMHU MHOKapJa 340pPOBBIX JIFOAEH I0-
BbIIIIEHO cojepxkanue Ca (B 4 pa3a), UTO MOXKET CBHJIETEIBCTBOBAThH O «KAJBIIMEBOM MapaoKce)
y nanHo# rpynmsl 6onsHBIX BC. PaboTa BeIMOTHEHA TpH UCToNIb30BaHun obopynoarms [IKIT
CLCTHU u ¢unancoBoii nogaepxke MunoobpHayku Poccun.

NCCIEJOBAHUE APXEOJIOI'MYECKUX HAXO/IOK U3 KYPI'AHOB
3HATHU HAPOJJHOCTHU XYHHY (HOUH-YJIA, MOHT' OJIMS) METO-
JAMMU POA-CU U MUKPO-PDA-CH.

B. B. 3BepeBa, B. A. Tpynosa, H. B. [lonocemak, /I. C. Copokosneros, J. 1. Kouybeid,
B. B. KpuBeH10B.

B 2006 u 2009 romax coBmecTHas PoccuiiCKO-MOHTOJbCKask SKCHEIUINS MPOI0KUIA
uccienoBanue 3axoponeHuil B ropax Houn-VYina, CeBepHas Monronus. Bece kypransl npuHan-
JIeXkKaT K KyJIbType KOUEBOW HApOJHOCTH XYHHY W AaTUpoBaHbl | B. 70 H.3. - | B. H.3. MccaenoBa-
HBI 3 KypraHa 3HaTu XyHHY. Ha MecTe 3axopoHeHus: OblJI0 0OHApYKEHO MHOXKECTBO IPAICH BO-
J0c¢, (hparMeHThI MIEPCTIHBIX TKAaHEH, KOCTEH, 3yOHOI SMali, 3epHa 3JI1aKOB, JIEPEBSIHHBIC JIAKO-
Bble m3aeus. CoxpaHunuch OPOH30BBIC, MEIHBIE TIPEAMETHI, a TAKXKE P CepeOPSHBIX U M030-
JIOYEHHBIX U3JeNUi. ApXeoJornyecKrue HaXoAK! ObUIM UCCIIeI0BAaHbI PSAIOM PEHTTEHOBCKUX Me-
tonioB: POA D], POA-CU, mukpo-POA-CH, MeTo10M PEHTIEHOBCKOW KOMIIBIOTEPHOM TOMO-
rpa¢uu BBICOKOTO pa3pelieHus, METOJIOM JJICKTPOHHON MHUKpockonuu. Panee Ob10 0OHapyske-
HO Ype3BBIYaitHO BhICOKOE coaepxkanue Cu (1o 1,6 % Bec.) B mccneayeMbix 00pasiax BOJIOC U3
norpeOeHuH, a TakKe MOBbIIeHHOe coaepxkanue Cu B 3yOHOU sMmanu. s 3tux oOpa3oB ObLTH
nonydeHsl EXAFS- u XANES-cnexkTpsl /Uil ycTaHOBICHUS OJIMKHETO OKpPY>KEHHE aTOMOB Me-
. beumm Taxke oOHapyKeHBI BBICOKME YpoBHHU conepxanus Fe, Pb u Hg B oOpasmax Bosoc.
[TpoBeneH KOPPENSAIMOHHBIN aHANMMU3 Ui BCEX HUCCIEAYEeMbIX THIIOB OOBEKTOB, OOHAPYKEHBI
CHIIbHBIE KOPPEIIIUU MEXIy coaepkanreM Mn, Sr u Fe, a takkxe Cu u Pb B oOpasuax Bojoc u
kocTeil. OcoOblil HHTEpEC MPEACTABISET UCCICOBAHNE PACIIPEICTICHNEe XUMUIECKIX 2JIEMEHTOB
BHYTpHU Bosioca — MeTOJ0oM MUKpPO-PDA-CHU (mpocTpaHCTBEHHOE paspelieHue 15 MkM) ¢ Hc-
MOJIb30BaHUEM TOJUKAMWIISPHON ONTHUKU, B KOH(OKATIBHONW T€OMETPUH, ObLIIO MPOBEICHO CKa-
HUPOBAaHUE OTAEIBHO B3SITOrO BOJOCA C LEJbIO MOJYUYEHUsI KapTUHBI paclpeacyieHus] XuMuie-
CKHX DJIEMEHTOB B €r0 MOMEPEYHOM CEUCHHUHU.

PACHPEJEJEHUE XUMWUYECKHUX DJIEMEHTOB B KEPHE JIOHHBIX
OTJIOKEHMI O3EPA «®YMAPOJILHOE» (KAJTBJIEPA Y30H, KAM-
YATKA).

Kupuuenko U. C.
Hucmumym 2eonoeuu u munepanocuu um.B.C.CoboneeaCO PAH, Hosocubupck

JlanHble O cofepX aHUM XMMHUYECKHX 3JIEMEHTOB B JIOHHBIE OTJIOXKEHHSIX O3€ep NpU He-
MPEPHIBHOM OCAJKOHAKOIIJICHUH OTPAXKAIOT JICTOMHUCH (DOPMUPOBAHUS O3EPHBIX OCAJKOB, TEMITBI
(ckopocTH) pocTa ocajika, a Takke (PU3NKO-XUMUYECKHE YCIoBHUs oOpa3oBanus. M3BecTHO, 4TO
COACPIKAaHUC PA3JIMYHBIX XHUMHUYCCKUX BJICMCHTOB B O3CPHBIX OTJIOXCHUAX OTPAXKAKOT IaJICO-
KIIMIMaTUYECKUE YCJIOBHS, TIPU KOTOPBIX MPOUCXOIUIIO ocajikoHakormienue [1,2,3]. B cioydae
TCPMAJIbHBIX O03€p, q)yHKI_[I/ISI 3aBUCUMOCTHU KOHICHTpAUUHU XUMHYCCKUX IJICMCHTOB B CJIOAX
JIOHHBIX OTJIOKEHUSX OT KJIIMMaTHYECKHX YCJIOBHI BHELIHEH cpesbl 3aBUCUT B MEHBIIIEH cTene-
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HU U 0oJiee YyBCTBUTENbHA K M3MEHEHHUIO BYJIKAHUYECKOH, CECMUYECKO 0OCTaHOBKHU JaHHO-
IO PErruoHa, a TAKKe K Ie0JIOTMYECKUM MPOLIECCaM BIMSIOIIMM Ha TPAHCIIOPTUPOBKY T'MIPOTEP-
MAJIBHBIX BOJ, T.K. THAPOTEPMAJIbHBIE SKOCHCTEMBI MMEIOT CBOW COOCTBEHHBI MHKPOKIMMAT,
MaJlo pearupyromuil Ha H3MEHEHHsI TJ100aJIbHOTO KJIMMaTa, €ClIM TOJIBKO 3TH U3MEHEHUS He HO-
CAT KaTacTpOPHUECKOTo XapakTepa (OHH HE 3aMep3aloT B CHIIbHBIE MOPO3bI, HE TIEPECHIXAIOT B
3aCylLINIMBOE BPEMS I'0Jja; HE3HAYUTEIbHBIM TEMIIEPATYpHBIM MU3MEHEHHUSAM, U3MEHEHUSM B MHU-
HEpaJIbHOM COCTaBE€ BOJIbI, CBSI3aHHBIM C BHELIHUM KJIMMAaTOM IOJIBEPraeTcs JUIIb [TOBEPXHO-
CTHasi BOJa 03epa; TEMIEpaTypa ¥ MUHEPAJIBbHBII COCTaB OCHOBHOMW TOJIIIM BOJBI B TEPMAJIBHBIX
03€pax 3aBUCUT OT THIPOTEPMATILHOM aKTUBHOCTH BOJI, MUTAIOIIUX JAHHOE 03€pPO).

B nacrosmieil pabote mpeacTaBiIeHbl pe3ysbTaThl UCCIEAOBAHHUS KEpHA JOHHBIX OTJIO-
xenuit (YOI1) tepmansHoro o3zepa @ymaponsHoro. O3epo dymaposnbHOe camoe 0O0JIbIIoe Tep-
MaJbHOE 03€pO KajbJAEphl ByJKaHa Y30H. PacnosokeHHOE B CEBEPO-LIEHTPAIIBHOM YacTH Kallb-
JIEpbl 03ep0 00Pa30BAHO HAa MECTE HECKOJIBbKUX KPYIHBIX (peaTHYecKuX BOPOHOK B3pbIBA JHa-
MeTpoM 10 150 M u rmy6unoit 10 25 M. OT60p npoO NpoOBOAMIICS B TOUKE ¢ KOOpauHaTamMu N
54°30'7.40" E 159°59'16.85" psmom ¢ TepMalIbHBIM BbIX010M. OTOOp TIpo0 MpOBOAMIICS B Mae
2012roaa. I[Ipo600T6Op OCYLIECTBISIICS € MOMOIIBIO IUIMHIPUYECKOTO MPOOOOTOOPHUKA C Ba-
KyyMHBIM 3aTBOpOM, JIUHON 40 cM, MO3BOJISIONIETO OTOMpATh MPOObI TOHHBIX OTJIOKEHUN 0e3
HapyIlleHus: UX CTPYKTypbl. [locie or6opa KepH AOHHBIX OTJIOKEHHH M3BIIEKajics U3 MPoOOOT-
OOpHMKA M YIAKOBBIBAJICS B MOJMMEPHYIO IJIEHKY JUISl €T0 COXPAHHOCTH MPU TPAHCIOPTUPOBKH.

[lenpro HAMX HMCCIEAOBAHUMN SIBISJIOCH IOJYYEHUE PACIPENEICHUS XUMUYECKUX dJie-
MEHTOB BJIOJIb MPOGUIISE KEPHA TOHHBIX OTJIOKEHUH TS JAIbHEHIIIEr0 BOCCTAHOBIICHUS (PU3UKO-
XMMHUYECKHX YCIOBUH 00pa30oBaHUs OCaJIKa.

Jlia ompeneneHus] KOHIEHTPAUil XMMHUYECKUX AJIEMEHTOB BIOJIb NMPOQUIIsS KEpHA JIOH-
HBIX OTJIOKeHUH o3epa PymaposbHOe ObLII MPUMEHEH METOJ Hepa3pyIIAlOIIero CKaHUPOBAHUS
P®A c ucnonp3oBaHUEM CUHXPOTPOHHOTO M3IYUYEHHS Ha CTAHIUU KOJJIEKTUBHOTO NOJIb30BaHUS
CHCTU (Cubupckuili LEHTP CHHXPOTPOHHOIO M TEPareploBOr0 H3IY4YEeHHs), HAKOIHUTEIhb
BOIIII 3 B Uncturyte sipepHoit pusuku CO PAH umenu bynakepa. s moimy4eHus: KOJIUYECT-
BEHHBIX JaHHBIX ObUI UCIOJIb30BAaH METO/ BHEIHETO CTaHAaPTA.

Hcnonp30Banuck Ba pekxMMa aHanusa: ¢ 3Heprueil uctounuka 27 k3B u 40 k3B, nepssiii
— IS omipeaeNieHust 3eMeHToB oT K 1o Mo, BTopoit — miist onipezesiennst 0osee TsHKENbIX dJie-
MEHTOB, BIUIOTh 10 Ba, a Taxoke a7 BepuuKaIiy MoJyYSHHbIX B MPEABIIYIINX CEPUIX aHAIN3
naHHbIX. [lar ckanupoBanust 1 MM.

Ha pucyHke npecTaBieHO paclpeneIeHue OCHOBHBIX XMMUYECKUX 3JIEMEHTOB IPUCYT-
CTBYIOLIMX B pa3pe3e KepHa. [ Bepu(UKalMM MOTYYEHHBIX JAaHHBIX B HEKOTOPBIX TOYKax
pa3pe3a ObUIM IPOBEIEHBI aHAJIM3bl BEIIECTBA METOJOM aTOMHON aOcopOuuu. JlaHHbIe XOPOIIO
COIVIACYIOTCSl MEXIY COOOM, HO B OTJIMUME OT JUCKPETHBIX 3HAUYCHUH KOHLIEHTPALUi 2JIEMEHTOB,
MOJYYEHHBIX C IMOMOUIBI0 METOJa aTOMHOW abcopbuunu, Meto ckanupoBanust POACHU no3so-
J5IeT BOCCTAHOBUTh HENPEPHIBHYIO (PYHKIMIO MU3MEHEHHs COAEPIKaHUS XMMUYECKOIO HJIEMEHTa
oT ryOuHbl. Pacmpenenenue OONBITMHCTBA 3JIEMEHTOB BIOJIb pa3pe3a HepaBHOMEpPHOE, HAOIIO-
JAIOTCs MMKOBBIC 3HAYEHUS B KOHLICHTPALUAX 3JIEMEHTOB, KOTOPBIE MOTYT OTJINYAaThCsA OT Cpe-
HUX 3HAUYEHUH KOHIIEHTpaluil mo paspesy B 4-5 pa3. Haubonee nHTepeCHbBIMH B IJIaHE HEOAHO-
POJHOCTH TI0 pa3pe’y SIBISIOTCSA Takue dJIeMeHThI, Kak Ca, Sr, As, Sb, C, S, Zn; oTnensHO CTOUT
BbIIeUTh CS, KOHLIEHTPAIMsI KOTOPOr0 CKauKOOOpa3HO MOBBIMIAETCs Oojiee 4eM B ISTh pa3 Ha
rryoune 27.5 cMm.

OTnenbHO CTOMT OTMETUTH MOBEACHHE (PYHKIUH COICp)KaHUS LUHKA OT TIIyOMHBL. DTO
MOHOTOHHO BO3pacTaromas (QyHKIHsI, CO CPEIHUM 3HAUEHUEM KOHLEHTpAIMK LIMHKA paBHBIM 70
ppm, rpaduk KOTOPOH OCIOXHEH TPEMsI «TOYEYHBIMH» MaKCUMyMaMH. MaKCUMyMBbI 3TH He-
OOBIYHBI CBOUM «TOUYEYHBIM» IOBEJECHUEM, T.€. OyKBAJIBHO MUK MAaKCUMyMa COCTOMUT U3 OJIHOM
TOYKHM, T.K. IIAI CKAHUPOBAHUS pPaBHSJICS |MM, TO MOKHO CAENATh BBIBOJ, YTO pa3Mepbl aHOMa-
JIMM, OTBEYAIOIIEH 3a MOBBIIIEHHOE COAEP)KAHNE IIMHKA, MMEIOT HE3HAYUTENIbHBIE T€OMETpUYE-
ckue pasmepsl, He npesplimaroniye 0,1-0,2MM B monepeyHoM ceueHuu. BBuay manbix pasmepoB
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JAHHBIX YacTHUI, UCCIEIOBAHNE WX JAPYTMMH METOJAaMH aHajH3a MpPEACTaBISIeTCS BechMa Mpo-
OJIeMaTUYHBIM

JlaHHBIE O XMMHYECKOM COCTaBE JOHHBIX OTJIOKCHUW B JNaJbHEHIIEM IUIAHUPYETCS HC-
M0JIb30BATh Il PEKOHCTPYKIIMU (DU3UKO-XUMHUECKUX yCIOBHI 00pa3oBaHus ocaaka. JIJis BbI-
SIBJICHUS T€OXUMHUYECKAX MapKEePOB THAPOTEPMATLHON aKTHBHOCTH PETHOHA.
Jlureparypa:
1. V.A. Bobrov, I.A. Kalugin, M.A. Phedorin SRXFA of element composition of bottom
sediments from Teletskoye Lake // Nuclear Instruments and Methods in Physics Research 1998,
V 405, P 569-571
2. E. L Goldberg; M. A Phedorin; M. A Grachev; V. A. Bobrov; I. P Dolbnya; O. M. Khly-
stov; O. V Levina; G. A. Ziborova, Geochemical signals of orbital forcing in the records of pa-
leoclimates found in the sediments of Lake Baikal // Nuclear Instruments and Methods in Phys-
ics Research Section A, 2000, V448, 1 1-2, p. 384-393.
3. M.A. Phedorin,V.A. Bobrov, K.V. Zolotarev Synchrotron radiation X-ray fluorescence
analysis of VEPP-3 of the bottom sediments of Lake Baikal to perform a paleoclimatic recon-
struction // Nuclear Instruments and Methods in Physics Research. 1998 V 405, P 560568
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Puc.1 Pacnpenencaue XMMUYECKUX 3JIEMCHTOB BIOJIb MPOGUIS KpeHa TOHHBIX OTJIOXKCHUN 03¢-
pa «DymapoabHOe», TOIYYSHHOE ¢ MoMolIbio ckanupoBanusi POACH, B cpaBHEHUHU C JaHHBI-
MHU, TTOTYYCHHBIMU METOJIOM aTOMHOM abcopOIum.

——P®A-CU
® AA

T

Kupuuenxo Usan Cepreesuu,
630090, HoBocubupck, nmpocnekT ak. Konrora, 3;
E-mail: iskirichenko@igm.nsc.ru, Temn.: 89137409604.
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NCCIEAOBAHUE JOHHBIX N O3EPHO-BOJIOTHBIX OTJIOXE-
HU BAUKAJIbCKOI'O PETHOHA METOJOM P®A CH.

10.H. Mapxoga', E.B. Kepbep', E.A.AquTHHaz, K.B. 3omotapes’
'orpyH Huemumym eeoxumuu CO PAH um. A.1l. Bunoepadosa, Hpxkymck, Poccus.
‘oryil Ypanockuti HUWU memponoeuu, Examepunbype, Poccus.
SOIBYH Hnemumym adepuoti usuxu CO PAH um. I' M. Byokepa, Hosocubupck, Poccus.

JIoHHBIC W 03€PHO-00JIOTHBIC OTI0KEHUS ballKaabCKOTO peruoHa MPeICTaBIIIOT 0COOBII
WHTEpEC JUIsl UCCIIEeNOBATENEH, MTOCKOIbKY B HUX 3aKJIFOU€HA HCTOPUS CTAHOBJIICHUS COBPEMEH-
HOTO KJIMMAaTa W MPUPOIHON cpeabl. PeHTreHodmyopecieHTHhIN aHalnu3 ¢ MPUMEHEHUEM CHH-
xpoTtpoHHoro uznyuyeHus (POA CU) BemonHen B LleHTpe koiuiekTHBHOTO moiib3oBaHus «CH-
OUpCKUIl HEeHTp CHUHXpOTpoHHOTO M3nmyudeHus» (MucTUTyT sineproit ¢usukun CO PAH). Brura
OILICHEHa BO3MOXKHOCTh MpuMeHeHus metonuku PDA CU nns ananmsza coctaBa Topda 03epHO-
OOJIOTHBIX OTJIOKEHUH, MMOCKOJIIbKY OHM OTJIMYAIOTCS IO COCTaBY OT JOHHBIX OCAJKOB U UMEIOT
MOBBIIICHHOE COJAEPKAHUE OPraHUYECKOTO BEIIECTBA, UTO JIETAET UX CXOXKUMU C PACTUTEIbHBI-
Mu Matepuanamiu [1]. Beio ycTtaHOBIEHO, YTO JaHHYIO METOAMKY MOXKHO PEKOMEHJI0BAaTh JJIs
MOJTy4EHHUS aHATUTUYECKHUX JAHHBIX MPH UCIOJIB30BAaHUU CTAaHAAPTHBIX 00pPa3llOB PACTUTEIHHO-
ro COCTaBa, B TOM YMCJIE, U Ul ONPECIIEHNs MAaCCOBBIX JOJIEH TaKUX BaXKHBIX MPHU MNaJICOKIH-
MaTHYECKUX PEKOHCTPYKIMSAX U HKOJIOTUYECKOM MOHUTOPUHTE IJIEMEHTOB, KaK OpPOM M MBbIIIIb-
sK. [lomyudeHHble comepxaHus IEMEHTOB, Takux kak, Ca, Fe, Sr, Br orpaxxaroT usmMeHenus yc-
JIOBUH OCaJKOHAKOIUIeHUs. Pe3ynbTarhl Ucciie0BaHus MOTYT CTaTh OCHOBOM ISl ONIPEAESICHUS
OCHOBHBIX 3aKOHOMEPHOCTEW pa3BUTHUS IPUPOIHOMN CpPE/Ibl pErHOHa.

OCHOBHBIE Pe3yJIbTATHI IPEACTABICHBI B JOKIAJIE.

Jluteparypa:
1. Mapkosa [0.H., Kep6ep E.B., Anuytuna E.A. u np. CrangaptHeie oOpa3siibl.
OreHKa NPUrOJHOCTH METOJMKH M3MEPEHHUH COCTaBa MOPHBIX MOPOJ JUIs aHa-
JM3a PAaCTUTEIBHBIX MaTepUAIOB PEHTIeHO(IYOPECIEHTHBIM METOJIOM C HC-
MOJIb30BAHUEM CUHXPOTPOHHOTO n3inydeHus, Ne 4, 19 —24 (2014).

OCOBEHHOCTHN MUHEPAJIBHOT'O U MUKPOJSJIEMEHTHOTI'O CO-
CTABA JOHHBIX OCAJIKOB OXOTCKOI'O MOPHAI.

H.A. Haneunk', T.H. Mopos', T.H. T'puropsesa’, A.H. Jlepkaues’, A.B. [Japsun',
I1.A. COJ‘IOT‘II/IHI, A H. >K,I[aHOBal.

1
Hucmumym eeonozuu u munepanozuu um. B.C. Cobonesa CO PAH, Hosocubupck.
2 . <
Tuxooxeanckuti oxeanonoeuueckuu uncmumym um. B.U. Unvuuesa /[BO PAH, Braousocmok.

MeTtonaMu peHTI€HOBCKON TU(PPAKTOMETPUU. PEHTI€HO(IYOPECIIEHTHOTO aHaIu3a C hC-
MOJIb30BaHUEeM cUHXpoTpoHHOTO m3nydeHus (POA CU) u undpakpacuoii (MK) ciekrpockonmu
MIPOBE/ICH aHAJIN3 MMHEPAJIOB, CJAralolliuX JOHHbBIE OCAJAKH CKBAXMHBI TTyOOKOBOJHOIO Oype-
Hus (18 MeTpoB) U3 KOTIIOBUHBI [leprornHa u paiioHa cHoca peku Amyp B OxoTckom mope. Mu-
HepasbHbIM COCTaB 00pa3LOB U3 CKBAXKUHBI MPEJCTABICH KBaplLeM, IIarHOKIa30M, XJIOPUTOM,
WUTUTOM, WLTUT-CMEKTHTOM, KaOJTMHUTOM, MHOTIa C TIPUMECHIO KapOOHATOB M CIIEaMH THUIICA,
MUPUTA, IE0JIUTOB, & TaKXKe OMOreHHbIM KpeMHe3eMoM. OOpa3ibl cHoca peku AMyp Takxke Cllo-
KEHBI IPEUMYIIIECTBEHHO KBapLEM, IJIATMOKIA30M, KAOJUHUTOM, CIIFOI0H MYCKOBUTOBOTO THIIA,
pa3synopsa0YeHHbIM CMEKTUTOM M WIUIUT-CMEKTUTOM. COJEep:KaHus K€ JIEMEHTOB, TAKUX KaK
Mn, Ba, Ni, Zn, Rb u 11p., B ocajikax CKBa)XHHBI BEIIIIE, YeM B pallOHE CHOCA PEKH, TJIe BMECTE C
TeM Habmropaercst Ooiblee, yeM B KojoHKe koiuuyectBo Th, U, Zn, BO3MOKHO TEXHOT'€HHOM
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IpUPOJIbl. DTO MOKA3bIBAET, UTO OCAJKOHAKOIIEHUE B J{epIOrMHCKON BIaJIMHE HE CBSI3aHO C KO-
HYCOM BBIHOCA PEKH AMYp, KaK CUUTAIOT HEKOTOPbIE aBTOPbl. COBPEMEHHOE OCaKOHAKOIIJIEHUE
B KOTJIOBHUHE JleproruHa UMeeT psiji 0COOCHHOCTEH, OTIMYAONINX 3TOT PaiiOH OT ITyOOKOBOIHOM
yacTtu OXOTCKOTO M JPYruX OKpauHHBIX BocTouHbIX Mopeil. I3BecTHO, 4TO MPUPOIHBIE BOJBI B
palioHe 3TOI KOTJIOBUHBI MIMEIOT MUHUMAJIBHOE COJIEp’KaHUe KUCIOPO/Ia, YTO CO3JAeT CHeU(u-
YECKHE YCIOBHUS 0CaaKO00pa3oBaHMs. 371e€Ch BBISIBICHBI aHOMaJIbHO BBICOKHE CoOJepkaHusi Mn,
Fe, Ba, a Taxxke Zn, V, Sr. [Ipuyem, camplie BbICOKHE KOHIIEHTpanuu Mn u Ba naGmogarorcs B
BEPXHUX TOpu30HTax CKBKUHBI (1 — 190 cm) u B HmxHEX (1332 — 1790 cm). B aTHX e uHTEp-
BaJIax MbI OOHAPYXHUJIM MaKCUMAaJIbHBIE COZEpPKaHUSI KapOOHATOB: B BEPXHEH 4aCTH KOJIOHKU —
9TO MPEUMYIIECTBEHHO KalbIUT, B HIDKHEH — Mn kanbiut - KyTHoroput. UK-cnektpsr obpas-
1IOB M3 KOJIOHKU U U3 pailoHa CHOCa PEKH MOKa3aJl, YTO KapOOHATHI B Pa3HbIX KOJIMYECTBAX €CTh
B MIEPBBIX U HET B MOCIEIHEM. PS0M aBTOPOB OBLIO MOKA3aHO, YTO MAKCUMAJIbHBIE COJIEPKAHUS
KapOOHATOB B MOPCKHX OCAJIKax OOYCIIOBJICHBI COOTBETCTBYIOIIUMH TIIO0ATHHBIMH ITyJIbCAIIHS-
MU Tanbix Boa [1]. B cpeaneii uactu paszpesa kapOOHATHI MPUCYTCTBYIOT B CIEAOBBIX KOIUYECT-
Bax. Bionb KOJOHKM B HIMPOKUX INpeAesiaX BapbUpPyeT COAEpaHUE MIMHUCTOM COCTABIIAIOIIEH
(or 10% no 60%). Panee Ha mnpumepe H3Yy4YeHUs TIJIMHUCTBIX MHHEPAJIOB TOJIOLECH-
IUIEUCTOLICHOBBIX OTIO0KEHUI OXOTCKOro MOpsi, BCKPBIThIX KonoHKod LV 28-40-5 [2,3] Obuio
MOKa3aHO, YTO OCHOBHYIO MAJCOKIUMATHUECKYIO0 HArpy3Ky B aHcamOlie TTMHHCTHIX MHUHEPAJIOB
HECYT CMELIaHOCIOWHBIN WITUT-CMEKTUT U WuUT. Hanbosee spkuM KIMMaTHYECKUM CUTHAJIOM
B MHUHEPAJTIOTMYECKOW JIETONMUCU SIBJISIETCS KOHILIEHTPAlUs CMEKTUTOBBIX CJIOEB B WJUIMT-
CMEKTUTE, YBEJIMUEHUE KOTOPOH COOTBETCTBYET MOTEIUIEHUIO U YBIAXKHEHUIO KJIMMaTa U Ha000-
pOT. DTOT MOKa3aTellb HaJIe)KHO (PUKCHPYET HE TONBKO MPOJOJLKUTENBHBIE, HO U KPaTKOBPEMEH-
HBbIC KJIMMaTH9IeCKue coObITHsA. COTJIACHO JINTEPATYPHBIM JIAHHBIM, TCIUIBIC W BIIAXKHBIC WHTEP-
BaJIbl B KJIIMMAaTUYECKOMN JIETOMMCH XapaKTEPU3YIOTCS OBBIILIEHHBIMU COACPKAHUAMHU 3JIEMEHTOB
Br, Ca, U, Ca/K, St/Rb, Sr/Ti, Y/Rb, xonomusie uaTepBaBl — MakcumanbabiMu K, Ti, La,Ce,
Th, Ni, Cr [1]. Bepxuaue 100 cM pa3pe3a uMer0T O0JbIINE KOJIUYECTBA MEPBON IPYIIIBI AJIEMEH-
TOB U WUITUT-CMEKTUTOBOW COCTAaBIISIONICH, YTO COOTBETCTBYET TEIUIOMY Kiaumary. B obpasie
110 cM oTMeUaroTCs MOBBIMIEHHBIC COIEPKAHUS BTOPOUW TPYMIIBI JIEMEHTOB M HEOOJIBIIIOE TO-
HUKEHUE WILTUT-CMEKTUTA, YTO CBUIECTEIBCTBYET O MOXOJOJAHUH B STOT BPEMEHHON HHTEpBAJ.
AHanmu3upys IIIMHUCTYIO COCTABJISIOLIYIO MOCJE HAIWTKH ATHICHIJMKOJIEM U 3JEMEHTHBIN CO-
CTaB UCCIIEyeMbIX 00pa3ioB, Mbl OOHAPYKHUITH, YTO TIOCIEIHUN pearupyeT ObICTpee Ha U3MEHE-
HUSL OKpY>Karouleil cpenpl, yeM TpaHchopmanus WIIUT-CMEKTUTOBOM KOMIIOHEHTHI. AHaIu3
O0COOCHHOCTEH KPHUCTAUIOXUMHUH TIIMHUCTOW COCTABIISIFOIICH U AJIEMEHTHOTO COCTaBa 00pa3lioB
0 pa3pe3y KOJOHKH MO3BOJIMII BBIJCINUTh KaK JIOKAJIbHbIE, TaK U TJI00aJbHbIE MTEPHUOIBI ITOX0JI0-
JMaHus, TUO0 TOTEIUICHHS, YTO MOXKHO COTOCTaBUThH C TI00AIBHBIMU M JIOKAIBHBIMU H3MEHE-
HUSIMU OKpY>Kalolleil cpellbl, B TOM 4YHCIE C MaJCOKINMATUYECKUMHU COOBITHSIMH B CHCTEME
Ox0TCKOr0o MOps.

Baxxnass ponap Nmpu M3y4YE€HUHM MHMKPOSJIEMEHTOB B OCaJKaX IMPUHAJIEKUT TIUHUCTON
KOMIIOHEHTE M3-3a €€ BBICOKOW COpPOIMOHHOW eMKOCTH. [IOBepXHOCTHBIE peakluu TIUH, OCO-
OCHHO CMEKTHUTOB, UMEIOT TPOMATHOE OMOTC€OXMMHUYECKOE U SKOJOTUYECKOE BIMSIHUE B IOYBAX,
BOJ[aX, UCIONB3YIOTCS B MHAYCTPUAIBHBIX IMpolleccax, B KIMHUYECKON MPAKTUKE U NIl yTHIIH-
3aiMM 0TX0l0B. [IpoBeneHO mccnenoBaHUE 3JIEMEHTHOIO U MHUKPO3JIEMEHTHOTO COCTaBa HOH-
TPOHUTOB, B3ATHIX U3 PA3HBIX TEOXUMUYECKUX MPOBUHIUN THA OXOTCKOTO MOpsi, MeTosioM PDOA
CHU. Tlokazano, uro cootHomenue Fe/(Fe+Al+Mg) cocraBmsier ot 0.87 mo 0.92 mns oOpasnos
cepun Lv41-12 u3 nentpanbaoit yactu Oxorckoro mopst v oT 0.79 no 0.84 mist cepuu Ge99-43
U3 TIOCTBYJIKAHUYECKON MOCTPOUKH. 3aUKCUPOBAHBI PA3IMUUs B COJACPKAHMIX AJIeMEHTOB K,
Ca, Mn, u Ti u mukpoanemenToB Takux kak Cu, Ni, Pb, Rb, Sb, Sn, Y, koTopbix Oosbiie B 00-
pasnax cepun Ge99-43. Ilocnennue ABISIOTCS 00Jiee BBICOKO 3apsIHBIMH, TJIOXO OKPHCTAILIH-
30BaHHBIMH M UMEIOT OOJBIIE CTPYKTYPHBIX Ne(EKTOB, YTO CBUACTEIHCTBYET O HECTAOMIBLHBIX
OBICTPO MEHSIOIINXCS YCIOBUAX UX KPUCTAIN3ALINU.

B kotnoBune Jleprornna 6putn oOHapyskeHbl O0IKpHbBIE OapuToBBIe OTIIOKEeHUs ¢ Fe-Mn
KOpPKaMH M 00pa3Iilbl U3 Pa3HbIX MECT 0APUTOBOTO MOJIA ObUIA MOAHATHL. DTH Mn 00pa3oBaHUs
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[0 MUHEPAJIbHOMY U 3JIEMEHTHOMY COCTaBy OTJIMYAIOTCSl OT paHee M3ydeHHbIX Fe-Mn kopok
THJIPOTEpMANIbHON MPUPOJIBI U3 ApyTux pailoHoB Oxorckoro mops [4]. IIpexne Bcero, paznuuue
CBSI3aHO C OTCYTCTBHEM CMEKTUTOBON KOMIIOHEHTHI, HAJTMUUEM OapuTa, a TakKe HU3KUM COJIep-
xanueM Fe (o1 0 10 1.4%) Bo Bcex aHATM3UPYEMBbIX TOUYKaX, U MPAKTUUECKU MOJIHBIM OTCYTCT-
BueM Ni u Co, 4yTO rOBOPUT O THAPOTEHHOM MPUPOJE KpHUCTaLIM3auuu Mn-MHUHEpaJIOB B 3TOM
peruoHe.
Pabota BemonHeHa npu GpuHaHcOBOI nmoanepxke PODU, mpoext Ne 13-05-00074a
Jluteparypa:
1. E.L. Goldberg, S.A. Gorbarenko, A.D. Shaporenko, M.A. Artemova, A.A. Bosin,
K.V. Zolotarev. // Nucl.Instrum. and Meth. A. 205.V. 543. P. 280-283.
2. H.A. Hanpunk, D.I1. Conoruuna, E.JI. 'onsa6epr, B.H. Cronmosckas, C.A. ['op6a-
penko. // XKypnan Heopranuueckoir xumuu. 2008. T. 53. Ne 6. C.938-946.
3. DO.I1. Conorunna. CTpyKTYpPHBIA THTOMOP(H3M TITUHUCTHIX MHHEPAIOB 0CAIOYHBIH
pa3pe30B U KOp BBIBETPUBAHMS. AKajgeMudyeckoe uznareiabctBo «I'eon. 2009. 233 c.
4. Tameuuk H.A., I'puropresa T.H., Mopo3s T.H., [lepkaue A.H., ['mnuackas JL.T'. //
®dyHaaMeHTaIbHbIE POOIEMbl COBPEMEHHOTO MaTepuanoBeaenus. Jlexadbps 2009. T.
6. Ne 4. C. 73-79.

[Nanpunk Hanexna ApceHTbeBHa,
630090, HoBocubupck, mpocnekt ak. Konrrora, 3;
E-mail: nadezhda@igm.nsc.ru, Teun.: (383) 333-29-03.

CHOCOBBI YIYHHIEHUA METPOJIOTHYECKHUX XAPAKTEPUCTHUK
PEHTTEHO®JTYOPECHEHTHOI'O AHAJIM3A.

A.B. Cunopuna, B.A. Tpynosa, K.B. 3onorapés, B.B. Kpuenos.

Ha skcnepuMeHTanbHO# CTaHIIMU PEHTTCHO(ITyOPECHEHTHOTO aHAIN3a C MCIIOBb30BaHH-
eM cuHxpoTpoHHoro uznydyenus (BOIIII-3, USAD CO PAH) npoBoasTcst onpeaeneHuss MUKPO-
AJIEMEHTHOTO COCTaBa pa3IMYHBIX MarepuanoB. [Ipu pabore 1o crmocoOy BHEIIHETO CTaHAapTa
HEOOXOUMBIM YCIIOBHEM SIBIIsi€TCS OJIM30CTh MOIJIOMIAIOIINX M PACCEUBAIOLINX CBOMCTB CTaH-
TApTHOTO M HccleayemMoro odpasua. HaGop mmerommxcst o0Opas3IoB cpaBHEHHs (CTaHIApTHBIX
o0pa3ioB) yacto orpanuyeH. MHpopmaius o MaccoBbiXx KOIPHUIIMEHTaX OCIa0IeHUs pEeHTTe-
HOBCKOT'O M3JIyYCHHUS B PA3IMYHBIX MaTepUaliaX IMO3BOJIUT PACCUUTATh MOMPABKU Ha TOTJIONIE-
HUE XapaKTePUCTHUUECKOTo M3IYUYEHHs U PaCIIUPUTh KPYT UCHOJIb3yEMbIX CTaHAAPTHBIX 00pa3-
IIOB ¥ YUCJIO AJIEMEHTOB, ONPEACIIIeMbIX KouiecTBeHHO. CuaXpoTpoHHOEe m3mydenue (CH) o0-
JaJaeT NMpeuMyIlecTBaMU 10 CPAaBHEHMIO C W3JyYCHMEM PEHTI'€HOBCKOW TPYOKH, HO NPH 3TOM
BHOCHT B aHAJIH3 PSJl OCOOCHHOCTEH, KOTOphIe HEOOXOMMO yUUTHIBATh. B CBS3M ¢ 3TUM BO3HH-
KaeT npo0seMa HOPMUPOBKH PEHTTEHO(DITYyOpPECIIEHTHBIX CIIEKTPOB. B naHHOI paboTe n3MepeHsl
MaccoBble K03(h(HUITMEHTHI OcTa0IeHus B Anana3one sHepruit 6 — 12 k3B s o6pasnos 6uoo-
TMYECKOTO U T€0JIOTHYECKOro mpoucxoxaeHus. [1o crnocody BHEIIHEro craHaapTa MpoBOJUTCS
pacueT KOHILIEHTpAIMi C HMCIOJIb30BAaHWEM W 0€3 HCIIOJIb30BAaHMS TONPAaBKH Ha IOTJIOMICHUE.
[IpumMensuce pa3nuyHble COCOOBI HOPMUPOBKHM PEHTTEHO(DIYOpPECHEHTHBIX CIEKTPOB: ILIO-
IIa]b TIMKa KOMITOHOBCKOTO PACcCEsHUS, MHTETpabHAsl BETMUMHA TOKAa HAKOIMHUTEIHHOTO KOJIb-
na. bbulo mokazaHo, 4TO MPHU CHJIBHOM OTJIMYUH IOTJIOUIAIONIUX CBOWCTB aHAIM3UPYEMOIO U
CTaHJAPTHOTO 00pPa3lOB BO3MOXKHO ITOJIyY€HHE JOCTOBEPHBIX KOJIMYECTBEHHBIX TaHHBIX C yde-
TOM HOIIPABOK Ha MOTJIOLICHHUE.
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INOYBEHHO-3KOJIOI'MYECKHUE UCCJIENJOBAHUSA HA TEPPUTO-
PUHU T'. HOBOCUBUPCKA C HCIIOJIB3OBAHUEM METOJA P®A CH.

T.1. Cupomiisa, C.A. Xyases, A.U. Csico.
Hncmumym nousosedenus u acpoxumuu CO PAH, Hosocubupck, Poccus.

s HoBocubupcka, Kak U sl APYTUX KPYIHBIX TOPOAOB, aKTyalbHO M3yUeHHE COCTaBa
U CBOMCTB TOpPOJICKMX IOYB U AJIEMEHTHOTO XMMHUYECKOIO COCTaBa JIMCTbEB PACTEHUH C He-
CKOJIBKUX TIO3UIIMI: MMOYB — KaK CpeAbl OOMTaHUs pacTeHU M OyepHON CHCTEMBI, aKKyMYyJIH-
pyIollel U HeUTpaau3yrolel BpeHbIC BEIIeCTBa, BHIOpachiBaeMble B aTMOC(hepy MPOMBIIIICH-
HOCTBIO U TPAHCIIOPTOM; JTUCTHEB PACTCHUHN — KaK MHAUKATOPOB UX COCTOSHUS C TOYKH 3PEHUS
00€eCreYeHHOCTH JIeMEHTaMU MTUTaHUsl U 3arpsi3HEHUS TSHKETTBIMU METallJIaMu.

Ha Tteppuropuu ropoaa BaOJIb KPYIHBIX aBTOMAarucTpaieil Obuin OTOOpaHBl 00pa3Ibl
nouB (rmyouna 0-5, 5-10 u 10-20 cM) u pacTuTenbHOCTH (JIUCTHs TOTONS ). BanoBoe coneprkanue
XUMHUYECKHX 3JIeMEHTOB (XJ) ompenernsuid Kak B IMOYBE B IIEJIOM, TaK M OTIEIBHO IO TPaHyJIo-
MeTpUYeCKUM (pakiusam, BeiaeneHHbIM 1o Metoay H.U. I'opbynosa. Conepxanue X3 B JIUCTh-
SIX TOTOJISI UCCIIE0BAIIN TIOCIIE UX MPEABAPUTENBHOIO cyXoro o3oseHus. Onpenenenne X0 npo-
BOJIMJIM METOJIOM PEHTT€HO(IYyOPECIIEHTHOIO aHallu3a C UCIOJIb30BAHUEM CHHXPOTPOHHOTO U3-
aydenus: (P@A CH) na craniuu 3neMeHTHoro aHanusa B Uncturyte saepuoii pusuku CO PAH
(maxonutens BOIII-3). Metox POA CU tpebyet HeOOIBIION HABECKH MaTepHalia Jjisl aHAJIK3a,
YTO 0COOEHHO aKTyaJIbHO MPH M3YYCHUH XMMHUYECKOTO JIEMEHTHOTO COCTaBa MOYBEHHBIX (hpak-
IIUH, @ TAK)KE TTO3BOJISIET OMPEETUTh BeCh KOMIUIEKC X B OJHOM MpoOe MaTepuana, AaBas STUM
BO3MO>XHOCTb INPOBECTH AJ€KBAaTHBIM CpPaBHUTEIBHBIM aHanu3. M3MepeHbl KOHLEHTpauuun 22
3JIEMEHTOB.

KoMrutekcHpIi XapakTep U pOCT WHTCHCHBHOCTH aHTPOIMOTEHHOW HArpy3KH MOBBIMIAIOT
YPOBEHbB 3arpsi3HEHUS MOYB J0 OYEHb BBICOKOTO, YTO CIIOCOOCTBYET HAKOILJICHUIO B HUX X BbI-
mre 3nadeHnii OJIK. Cpenu snementoB-3arpsisauTeneit oonapysxkens As, Cr, Cu, Ni, Pb, Sn, Zn.
[IpakTUuecku Bce UCCIEIOBaHHBIE XD aKKyMYJIUPYIOTCS B BEPXHHUX CIIOSX TMOYBHI, a C TIIyOMHON
UX COJCPKAHNUE YMEHBIIACTCS.

Y cTaHOBNEHO, YTO 3HAUUTEIBHBIA BKJIAJ B XMMHYECKUN COCTaB JHCTHEB BHOCIT MHHE-
panbHbIe YacTUIBl pazMepoM <10 MKM, ocelaromIrue Ha MOBEPXHOCTH pacTeHUH. bonbinas 4acTh
XD nucTBH (3a HCKIOUeHneM As U Pb) HaxoauTcs B KUCIOTOYCTOMYMBOM (DOpME XUMHUECKUX
COeMHEHUI. AHOMANbHO BBICOKHE KOHIICHTPAIIMM MBINIbSIKA B PACTECHHUSAX HAOIIOJAIOTCS BO
BCEX TOUYKaX, a 0JioBa — BOm3u OnoBokoMOMHaTa (pHC).
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Puc. Conepxxanne X9 B 30J1€ JIMCTHEB TOIOJIA
(1 - Aspomnopr "Cesepnsiii", 2 - roctuanna "O65", 3 - OnoBokoMOuHaT, 4 - AKaJeMropoJ10K)

CunbHasi 1OCTOBEpHasi KOPPEISIMOHHAS CBSI3b YCTAHOBJIEHA MEXKIY COJECpKaHHUEM B
MOYBax M B IMCThsIX pacTeHuii As, B, Be, Cu, Ni, Sn, Yb, Zr. B nienom conepxanue X3 B JTHCThb-
ax tomnoJiel r. HoBocuOupcka MoBBIIIEHO MO CpaBHEHHIO ¢ ropojamu llentpansHoit Poccuu u
3amaguoro Kaskasa.

k.0.H. Tatbsina ViBanoBHa Cupomuis, tatiana@issa.nsc.ru,
WNuctutyT nouBoBenenus u arpoxumun CO PAH,
np. ak. JIaBpenTreBa, a. 8/2, HoBocubupck, 630090, Poccust
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XUMHNYECKHUE 3JIEMEHTBI B CUCTEME ITOYBA-JIUCTBA ITIO10O-
POKHUKA BOJbBIIOI'O HA TEPPUTOPHUU I'. HOBOCUBUPCKA.

T.A. Cupomiisa, M.A. Msnenen, O.B. Oxnonkosa, K.B. Kaukumh.

HccnenoBanre BO3MOXKHOCTH MTPUMEHEHHS JICKAPCTBEHHBIX PACTEHUH, MPOU3PACTAIOLINX
B QHTPONOre€HHO HApYyIIEHHBIX MECTOOOUTAHUSIX MPEJCTABISIET 3HAYUTENbHBIM HHTEPEC B CBI3U
C YBEJIMUYEHHEM HCIIOJB30BAHUS PACTUTEIILHOTO CHIPbS B MEIUIIMHE U COKpAIIEHHUEM TEpPUTO-
pUi, HE UCTIBITHIBAIONIUX AaHTPONOTEHHON Harpy3ku. [Tomopoxxauk 6ombioit (Plantago major L.)
SIBJIIETCSL IICHHBIM JICKApPCTBEHHBIM PACTEHUEM, JIUCThsi KOTOPOTO BKIIOUYEHBI B ['ocynapcTBeH-
Hyto ¢papmakornero (I'®) kak gekapcTBeHHOE chiphbe. Llens paboThl — ucciae0BaHNEe CONEPKAHUS
XUMHUYECKHX 311eMeHToB (X3) B cucTeMe mouBa — JIMCThs P. major u onpeneneHne cooTBeTCTBUS
CBIPBS, IPOU3PACTAIOLIETO B AHTPONOI€HHO HAPYIIEHHBIX MECTOOOUTaHMSIX, MoKa3arensiM ['® u
CanlluH 2.3.2.1078-01 mo nomycTUMOCTH K HCIIOIH30BAHUIO B METUIIUHCKUX HEIsaX. OObeKTOM
WCCIIEIOBAHMSI TIOCITY KHUJIH 00paslibl TIOYB M JIMCThsI P. major, coOpaHHbIe B a3y IBETECHHS pac-
TeHuil Ha Teppuropuu r. HoBocubupcka. B kauectBe 00beKTa CpaBHEHHS MCIIONIH30BAIOCH arl-
TeuHoe chipbe. OnpeneneHre XD MPOBOIMIN METOJOM PEHTTCHO(IYOPECIIEHTHOTO aHAJIN3a C
WCIOJIb30BaHUEM CHHXPOTpOHHOTO m3nydeHus (POA CH) Ha cTaHIIMM J€MEHTHOTO aHalu3a B
Wucturyre sineproit puznku CO PAH (makormrens BOIIII-3). B mouBax oOciieioBaHHBIX yya-
CTKOB B HEKOTOPBIX CIIy4asX OOHapy>KEHO MPEBBLIIICHWE OPUEHTUPOBOYHO JOMYCTUMBIX KOH-
nentpanuii (cormacHo I'H 2.1.7.2511-09) Ni (24,3 mr/kr), Pb (87,3 mr/kr) u Zn (72,0-95,5
Mmr/kr). Cogepxanre XD B paCTUTEILHOM ChIPbE B IIEJIOM COOTBETCTBYET 00OpasiiaM anTeqHoOro
CBIPbSI U HE TpeBbIIaeT HOpM, npuBeaeHHBIX B CanlluH 2.3.2.1078-01. Ananmusupys kodpdu-
LUEHT OMOJIOTHYECKOT0 MOTJIOMIEHHS (OTHOIIEHUE COJEPKAaHUS JIEMEHTA B 30JI€ pacTEeHUS K Ba-
JIOBOMY COJEp aHHIO B KOPHEOOUTAEMOM CJIO€ MOYBbI), CIEAYET OTMETUTh, YTO JaHHBIM IMOKa-
3atenb MmuHUManeH s Na (0,004-0,011), Pb (0,02-0,14), neckonbko Boimie s Ni (0,05-0,13) u
npuMepHoO oauHakoBo BapbupyeT y Cd, Cu u Zn — ot 0,40 1o 2,59. V3 311eMeHTOB BBICOKOM CTe-
neHu OMOTeHHOCTH MHTeHCUBHO moriomanuck K (2,21-3,06), Ca (2,25-5,52), [Tonyuenusie pe-
3yJBTaThl CBUACTEIBCTBYIOT O TOM, YTO TOPOJCKUE TTOYBBI MOTYT OBITH 3arpsi3HEHBI X B KOJIH-
YecTBaX, MPEBBIIIAIONINX CYIIECTBYIOIIME HOPMATUBEI, HO 3TO SBJIIEHHUE HE PAaCIPOCTPAHEHO MO-
BCEMECTHO W Halnrofaercs He Uil Bcex uccienoBaHHbIX XO. PactutenbHoe cbipbe P. major,
BBIPAIICHHOE JIa)Ke Ha 3arpsi3HEHHBIX TEPPUTOPUSX, ABISETCS HKOJIOTHMUECKU YUCTBIM TI0 COJIep-
KAHUIO TSDKEJIBIX METAJUIOB U B IIEJIOM COOTBETCTBYET O0Opas3liaM anTeyHoro chlpbs. IIpeBbirie-
HUE HOPMATUBHBIX MOKa3aTelleil B HECKOJIBKHUX TOYKAX YCTAHOBIICHO JIMIIB JIJIsl CONEPIKaHuUs 30-
JIbl, YTO CBUJETENILCTBYET O MOBBIIIEHHON 3albJIEHHOCTH JaHHBIX 00Pa30B PACTUTENBHOIO ChI-
pbs. PaboTa Beimonuena npu nogaepxkke PODU, mpoext Ne 14-05-31211. k.6.H. Tatbsna MBa-
HoBHa Cupomirs, tatiana@issa.nsc.ru MacTuTyT nmouBoBenenus u arpoxumun CO PAH, mp. ak.
JlaBpenTheBa, a. 8/2, . HoBocubupck, 630090, Poccus.

MUKPOJIJEMEHTHBIN COCTAB IBLIbIBI OBJIEIUXU KPYIIIH-
HOBUJIHOU (HIPPOPHAE RHAMNOIDES. L.).

Ckypuaun .M., Yankuna O.B., Kyuenornii K.I1., barunckas H.B., Pakmyn S.B.,
Copoxoineros /1.

bnarogaps BbICOKOW 4yBCTBUTEIBHOCTH U TouHOCTU MeTosia POA-CH, BiiepBbie yanoch
YCTaHOBUTH a0CONIOTHOE cofepxaHue U Kodpduiments! ononorndeckoro nornomenus (KbBIT)
rpynnsl U3 21 xumudeckoro anementa: K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br, Rb,
Sr, Y, Zr, Nb, Mo, Pb B mbutbiie obOnenuxu kpymuHosuaHoi (Hippophae rhamnoides L. ssp.
mongolica Rousi), mpouspacraromieii B S9HAEMUYHON KuMaTndeckoit 3oue Cubupu. Meron mo-
3BOJIMJI ONIPEJENIUTh BECh KOMIUIEKC 3JIEMEHTOB B OJHOM Mpo0e mMarepuaia, 4To Jajio BO3MOXK-
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HOCTb IPOBECTU AJICKBATHBIM CPaBHUTENIbHBIN aHAIN3 UHTEHCUBHOCTU UX OHMOJIOTMYECKOTO IO-
[JIOLEHHS] U BBIIBUTH PSAJl 3aKOHOMEPHOCTEH. Y CTaHOBJICHO, YTO XapaKTep MOIJIOLUICHUs pa3HbIX
XUMHYECKHUX 3JIEMEHTOB IbUIBLION OOJIETIMXH CYLIECTBEHHO Pa3IndyacTcs, YTO CBUAETEIbCTBYET
00 aKTUBHOW POJIM OpraHu3Ma 3TOro pacTeHHs B UX norjouieHuu. [Ipu stom Habmogaercs 3Ha-
YHUTEIHHOE MPEBHIIICHNE KOHIICHTPAIIUH Psi/ia SJIEMEHTOB HaJl UX CPETHUM COJICpKaHUEM B (HH-
TOMAacce HaJ3eMHBIX OPraHOB pacTeHUH 3eMHOM moBepxHocTH. [1o cpaBHEHHUIO C IPyrMMHU pac-
TEHHSIMH, TTBUTBIA oOnenuxu nHTeHcHBHO moriomaeTr Fe u Cr (B 11 u 86 pa3 unteHcuBHee ¢u-
TOMAaCChl COOTBETCTBEHHO) — 3JIEMEHTBI, O(UIMATIBHO NPU3HAHHBIC )KU3HEHHO HEOOXOIUMBIMHU.
Kpome Toro, mputsiia 00IemuXy Ype3BbIYaifHO HHTEHCUBHO aKKyMYJIHPYET 3JIEMEHTHI, ONOJIOTH-
YyecKoe 3HaueHHe KOTOpPhIX el He uccienoBaHo: * - Ti (nmpesblmenue Haja nokasartesneM KBII
3eMHOH (puromaccel B 86 pas), ¢ - Zr (npeBbiieHne B 44 pasza), * - Nb (npessimerne B 320 pas).
[Tpu 3TOM KOHUEHTpaws Zn, Br u Pb B nbuiblie 001€nuxy NpeBbIIaeT UX MOYBEHHOE COJepKa-
Hue. OOpaTHOe SBJIEHHE OMOJIOTMYECKOI0 «OTTOPXKEHUS» 3JIEMEHTOB MPHU IMOIJIOMEHUH IbUIb-
1o obinenuxu obHapyxeHo ans Se u Ca. VIHTEHCHMBHOCTh HAKOIUIEHUS MPOYMX H3YUYEHHBIX
DIIEMEHTOB MBUIBIION OOJENUXH CONMOCTaBMMAa C MOTJIOTUTEILHOW aKTHBHOCTBIO 3€MHOHM (huTo-
Macchl, BKIIIOYas YPOBEHb aKKYMYJISLIUM TOKCUYHOIO 3JeMeHTa — As. OTMEUeHO, 4TO XapakTep
HOTJIOUIEHHS 3TOr0 KOMILJIEKCA XUMHYECKHX 3JEMEHTOB IbUIBbLION 00JenuXu BecbMa OJU30K K
XapakTepy HOIJIOIEHHUs] UX KOPHSAMM — IOA3EMHBIM OPraHOM, MaKCHUMAaJIbHO YJaJ€HHBIM OT
NBUIBHUKOB I[BETKOB B IPEJENIAaX PaCTUTEILHOTO OPraHu3Ma.

PEKOHCTPYKLUS JTMHAMUKHU JEJHUKA NEPETOJTUMHA (Boc-
Tounsiii Casin) B XX BEKE HA IPUMEPE U3YUEHUS JOHHBIX
OCAJIKOB MPOTJISIUAJILHOIO O3EPA DXOIA.

O.T. CrenanoBa, B. A. TpyHosa, B. B. 3BepeBa, A. B., Cugopuna, A. I1. ®enoton

Jounsie otnoxenus, copmupoBanusie ¢ 1885 mo 2013 rr. uzyyanuce, ¢ BpeMEHHBIM
paspenieHueM roji-ce3oH, MerogoM POA-CU B pexxnMe ckaHUpPOBaHUS W TPAJAMIIMOHHOIO aHA-
nu3a. B aneMeHTHOM cocTaBe JAOHHBIX OTJIOKEHUW BBIACISIOTCS TPU TPYMIIBI AJIEMEHTOB OTO-
OpaxxaroIux Mepuojbl, KOr/ia CMEIIeHHE MepeaHEro Kpas JieqHuKa Oblo HHTeHCHBHBIM (Rb, Sr,
Zr, Nb, Y u Th) umn mer (Ca, K, Ti, Fe u Mn) 1 HHTEeHCUBHOCTb Pa3BUTHs aKBAJILHON OHOTHI
(N1, Cu, Br u U). B aneMeHTHOM cocTaBe TOHHBIX OTJIOKE€HHH BBIJCINSAIOT TP IPYIIIBI 3JIEMEH-
TOB, OTOOpaXKAIOIINX TOCTYIUICHUE B 03€PO TEPPUTCHHOMN COCTABJISAIONICH W Pa3BUTHS OWUOTPO-
nyktuBHOcTH 03epa (Ni, Cu, Br u U). [Ipennonaraercs, uto yBenuuenue conepxkanus Ca, K, Ti,
Fe u Mn oto6pakaeT nmocTymieHne KJIacCTOTeHHOTO MaTepuaia B 03€po, KOTa JISAHUK HAXOAHT-
€ B «CTAallMOHAPHOM) IOJIOKEHUH, U MOBBIIIEHUE MHTEHCUBHOCTH BOJOTOKOB, BHAJAIOIINX B
03€po, TPOUCXOIUIIO 32 CUET MOTEPU MOIIHOCTH JISTHUKA TIPU €ro TasHuH. [loBbIIeHNe cozep-
xaHus Rb, Sr, Zr, Nb, Y u Th cBsi3aHO ¢ HayalioM «IBUKEHHSD) JIETHUKA U UHTEHCU(UKAIIMEH
mpoiiecca JIETHUKOBOM dK3apalfu joxa JieqHuka. Ha ocHOBe pe3Koro yBeIW4YeHHUsi CKOPOCTeH
0Ca/IKOHAKOIUIEHHs B o3epe nociie 1920 r., Mbl npeanonaraeM, 4To ¢ TOro Nepuoja JeAHUK Ha-
Yyaj MHTEHCUBHO JIETPaJAUpPOBaTh, OMHAKO 10 1947 r. NeTHUK MHTEHCUBHO TEPsJI B CBOEH MOIII-
HOCTHU, HO OTCTYTaHUE €T0 HIKHEH TpaHuIlbl ObLIO HE3HAYUTEIbHBIM. JIeTHUK Haual HHTEHCHB-
HO oTcTynath ¢ 1947 mo 1970 rr. Haubonee ObICTpO 3TOT mporiecc mpoxoami ~1953-1970 rr.
Crnenyromuii meproj; ycTolunBon nerpafanuu jegauka Hadancs ¢ 1980 mo 2000 rr., oH ObLI
CHHXPOHEH C Pe3KUM TJIO0aNbHBIM yBeauueHuem temrneparyp B CeBepHom [lomymapuu. Ilocne
2000 r. Temnbl Ierpajalny JeJHUKA CHU3UIKCH.
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3JEMEHTHBIN COCTAB BUJIOB POJIA PENTAPHYLLOIDES
(ROSACEAE) JAJIBHEI'O BOCTOKA POCCHUMU.

E.IL XDaMOBal, 0O.B. anKI/IHaZ, E.B. AHI[BIHIeBa3, S1.B. PaKmyH4, H.C. COpOKOJ‘IeTOB4.

IlleHmpaﬂbezzZ Cubupcxuii bomanuueckuii cad CO PAH, Poccus, 2.Hosocubupck.
ZHHcmumym xumuyeckou kunemuxu u 2operuss CO PAH, Poccus, . Hosocubupck.
SAmprKmZ @unuan bomanuueckozo caoa-uncmumyma J{BO PAH, Poccus, 2.bnazosewenck.
! Unemumym soeproii pusuxu um. IH. Byoxepa CO PAH, Poccus, 2. Hosocubupck.

MeTo0M pEeHTreHO(IIyOPECIICHTHOTO aHAlIM3a ¢ UCTIOIb30BAHUEM CHHXPOTPOHHOTO W3-
nyuenus (POA CH) na cranmuu snementHoro ananuza LIKIT CLICTU UuctutyTa snepuoit du-
3uku CO PAH (naxonurens BOIIII-3) BriepBbie NpoBeneHbI UCCIEI0BAHNS 3JIEMEHTHOIO COCTa-
Ba JAJIbHEBOCTOYHBIX TpejcTaButTeneit pona Pentaphylloides Hill: P. fruticosa — NATAINCTHUK
KYCTapHHUKOBBIH, P. mandshurica - NATUIUCTHUK MaHbWKYPCKHHA P. davurica - NSATUIUCTHUK
naypckuit, tubpun P. davurica x P. sp., Dasiphora gorovoii.

MarepuanoM HccIenoOBaHUN CIyKunu oOpasubl P. fruticosa, P. mandshurica, P.
davurica u P. davurica x P. sp., npouspacratomue Ha JlanpHem Boctoke B [Ipumopckom kpae,
AMypckoii U Maraganckoi obnactsix, u D. gorovoii M3 KOJUIeKIMH boTaHMyeckoro cania-
unctutyta /IBO PAH (BCU, r. BnaguBoctok). P. fruticosa v tubpun P. davurica x P. sp. ume-
10T KEJIThle BEHUUKH LBETKOB, P. mandshurica, P. davurica n D. gorovoii — Genble. [lonyuen-
HbIE€ JJaHHbIE MOTYT OBITh UCIIOJI30BAHbI KaK B KAUECTBE XEMOTAaKCOHOMUYECKHX MapKepoB, TaK
Y JJIS BBISIBJICHUSI BHJIOB C BBICOKUM COJIEP>KaHUEM MaKpO- M MUKPOAJIEMEHTOB.

YcTaHOBIEHO, YTO AJIi BCEX MCCIEIOBAHHBIX BUIOB HaWOOJIbIIEe HAKOIUICHHE MaKpo-
anemeHToB (K, Ca) BBISIBIECHO B JIMCThAX, HAUMEHBIIICE B I[BETKAX, 32 MCKIIOYEHHEM BHna P.
mandshurica, y KOTOpOro MUHUMYM OTMeudeH B cTeOssix. CyMMapHOe cojepaHhue MUKpOdJie-
MEHTOB B pacTeHusix poaa Pentaphylloides, HanpoTHB, BbIIlIEe B CTEONAX U MHHUMAIBHO B IIBET-
Kax, 4TO COTJIACYETCS C TaHHBIMHU O CHEIM(PUIECKOM PACIIPESIICHIH TSHKEIBIX METAJIOB 110 Op-
ranam pacteHuil. ConocrtaBisisi pa3Hble BUABI, MOKHO OTMETUTH, YTO CYMMapHOE COJIep:KaHue
MakpoanemenToB (K, Ca) MakcumManbHO B JIUCTBSX M IIBETKaX P. davurica u crebnsx rudpuna P.
davurica x P. sp., KOTOpoe MpEeBBIIAET TAKOBOE B HAA3EMHBIX opraHax P. mandshurica n P.
fruticosa B 1.5 — 2.6 pa3za. CymMMapHOe COJiep)KaHUEe MHKPOJIEMEHTOB, HAITPOTHUB, BBIIIEC B HAJI-
3eMHbIX opranax P. mandshurica v P. fruticosa B 1.1 — 4.1 pa3a, 4eM B OCTaJIbHBIX UCCIIEOBaH-
HBIX 00pas3Iax.

P. davurica akkymynupyet Ca, Fe, Co, Ni, As, Se, Y, Zr u Nb, Ho He HakaruuBaeT Mn u
Sr. B nucteax u usetkax rudpuna P. davurica x P. sp. 00Hapy>X€HO MaKCUMaJIbHOE HAKOIIJICHUE
Cr, Cu, Zn, Rb u Mo Ha ¢one munumansnoro coaepxxanus Ti, V, Fe, Co, Ni, As, Se, Y u Zr. P.
fruticosa BBIIETSETCS TIO TIPEBATTUPYIONIEMY HaKOIUIeHUIO B 1iBeTkax Ti, V, Mn, Fe, Co, Ni u Sr
Py MUHUMAaIBEHOM KonndecTtBe Y, Pb, Mo u Br; B muctesax — Ni, Rb u Pb; B ctebnsax — Ti u Rb.
JlumepoM 10 HAKOIUICHHWIO BO BCEX HAJA3EMHBIX opraHax Mn u Br, B TUCTBSIX JOMOJHUTEIBHO -
Sr u Mo u crebnsax - Cu, Zn u Pb saBnsercs P. mandshurica. B crebnsax D. gorovoii akkyMyiu-
pytotcst V, Se, St u Mo, B mucthsix — Ti, V, Y u Zr Ha pone MmuHMMasHOTO conepxkanus Co, Zn,
Rb Nb, npu sTom He Habmogatotcs Cr u As.

Takum o6pazom, kaxaoMy Bunay pona Pentaphylloides cBOWCTBEHEH ONpEEICHHBINA CO-
CTaB M COJAEpKaHME AJIEMEHTOB, XapakTepusyromue Bua. Y P. fruticosa u P. mandshurica, BHe
3aBHCUMOCTH OT OpPraHa, JJOCTaTOYHO BBICOKOE COAEPIKaHUE MHKPOIJIEMEHTOB, YTO BBIIEISIET UX
CpeIu APYTUX BUIIOB.

Xpamosa Enena [lerpoBHa, khramova@ngs.ru
630090, HoBocubupck, yi. 3omotomonunackas 101,
HCBC CO PAH. Texn.: (383)3399817.

92



OITPEAEJIEHUE COCTABA OTXOJ0B I'OPHOPYJHOI'O ITPOU3-
BOJACTBA IIPU ITIOMOIIA PPA-CU U TEOPUZNYECKUX METO/10B
NCCIEAOBAHUAL.

IOpkesuu H.B., boptaukosa C.b., Kapun F0.I'., Caepa O.I1.
Hucmumym negpmezaszosoii ceonocuu u ceogpuzuxu um. A.A. Tpogpumyrxa CO PAH, Hosocubupck

Pa3zpaboTtka momumeramummueckux mMectopoxkaenuii Camanpckoro pyaHoro mois B 1930-
1970 X rogax mpuBeENO K CTUXUHHOMY OOpa30BaHMIO XPAHWIIMIL OTXO/OB, 10 CHX IOp SIBIISIO-
IIUXCSl UICTOYHUKAMH TTOCTYTUICHUSI XMMUYECKUX 3JieMeHTOB (Zn, Pb, Cu, Cd, As, Sb, Co, Ni) B
okpyxarorryto cpeny. Tanmockue [lecku — nepoe xBocroxpanunuiie CI'OKa, o6pazoBanocs B
1932 mo 1942 rr. 3a cyeT CKIaAMPOBAHMSI OTXOJIOB 00OTAICHUST OAPUT-TIOTMMETANTHYECKUX Py
B pycuie p. Manas TanmoBas B Buje JeHThI mprHOH 30 M 1 ipoTskeHHOCTHIO 8 KM [1]. IIpeod-
pazoBaHuE CyJIb(PUICOIEPHKALIETO BEIIECTBA B PE3yJIbTaTe OKHCIEHUS KHCIOPOAOM BO3IyXa H
BOJIbI PUBOJUT K MHTEHCUBHOMY BBIHOCY PACTBOPEHHBIX (DOPM METAIJIOB B PEUHYIO CETh [2-6].
XBocToxpaHuiuile TaaMOBCKHE MPEACTABISAET UHTEPEC U C TOUKHU 3PEHHUS IMOBTOPHOTO H3BJe-
YEHUS [ICHHBIX KOMIIOHEHTOB, U C TIO3UINI OLIEHKH YKOJIOTHYeCKuX prckoB. Llens qanHoi pabo-
ThI — pa3paboTKa METOIUKH OIpPEIeTICHHs COCTaBa CKJIaJUPOBAHHBIX OTXO/I0B IIPU OMOIIH Teo-
XUMHYECKHX M Teo(M3MUECKUX METOJOB HCCIEAOBaHUs Ha MpHUMepe XpaHmiuiia TarMoBckue
[Tecku.

B xone netaux nonessix padot 2011 roga Obutn OKOHTYpeHBI mionanku 235%x235 M Ha
MOBEPXHOCTU XBOCTOXpaHuiuil TanmoBckue [lecku, mpuMeHEHBI 3JeKTpoToMorpadus U vac-
TOTHO€ 30HIUPOBaHUE [7] AJIE MOCTPOEHUSI TEOINEKTPUUECKUX Pa3pe30B XPaHWIIUIIA 1O JABYM
COHANPABJICHHBIM MPOPUIISIM, OTIPOOOBaHBI IITyp(dbI (TITyOMHOM 710 3 M) B 30HAX C HAMMEHBIITUMHU
CONPOTHUBIICHUSAMH CPEJIbl, MPUTOTOBJIEHBI MACTHI (OTXOMBI : BoJa = 2:1), u3MepeHbl BEIUYUHbI
VOC npsiMbIM KOHAYKTOMETPUYECKUM METOIOM, pH U OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIN TMO-
teHian Eh B moneBbix ycnoBusax. OmnpeseneH XMMHUYECKH cOCTaB OnMpoOOBaHHOTO BEIIECTBA
otxoa0B MeToioM PDA-CU u BogHbIX BBITSKEK (Boaa : orxonabl = § : 1) metonom UCII-MC.
[TocTpoeHbl KOppemsIoHHbIE CBsA3H Mexay YOC OTXOMOB MO pe3yibTaTaM MPSMBIX KOHIYKTO-
METPUYECKUX U3MEPEHUM, XUMUUECKIUM COCTaBOM BellecTBa 0Tx0/10B B Y IC, U3BMEPEHHBIM NPHU
MOMOIIM YaCTOTHOT'O 30HIMPOBAHMUS, ClIEJaHa OIIEHKAa COCTaBa XBOCTOXPAHMIIUINA Ha TIyOuHE
10 7 M.

PE3VJIbTATHI

Marepuan OTXOJ0B, CKIaJMPOBAHHBIX B XBOCTOXpaHWIHUIIEC TaaMOBCKHE MECKH, HEOII-
HOPOJICH, UMEET SIPKO-PBIKYI0 U OypYIO OKPACKY U 3alax CEpHOM KUCIOTHI, COMPOTUBIIEHUE CPe-
JIbI TIO TAaHHBIM YaCTOTHOTO M BEPTUKAIBLHOTO 3JIEKTPUUYECKOTO 30HAMPOBAHUN BapbUpyeT OT |
1o 150 Om-m. 3Hauenus pH mact oTX0/10B B 30HaX C HAUMEHBIICH COMPOTHUBIEMOCTHIO CPEIb
KOJIEONTIOTCSL B nuarnas3one 2.8 — 3.6 eOUHUIl, OKHUCINTEILHO-BOCCTAHOBUTEILHBIA ITOTEHIIAAN —
ot +640 mo +740 MB, uTO cBHIETENBCTBYET 00 OKHCIEHHOCTH MaTepHalia OTXOJOB. Y IeIbHOE
AIEKTPUUECKOE COIMPOTHBIICHUE, H3MEPEHHOE KOHAYKTOMETPUYECKHMM METOJIOM B IMacTax
(YOCy), mamensiercs ot 3 1o 13 Om'M u koppenupyeT (Kip=0.92) ¢ YOC,; no pesynbraTam yac-
TOTHOTO 30HANUPOBAHMS.

I'paduku u3menenus 3nadennit pH u YOC no rirybuHe 3epkaibHbl OTHOCUTEIHHO pac-
npenencaus Eh: TOPU30HTHI ¢ HAaMMEHBIIMMH 3Ha4YCHUSMHA pH, XapakTepu3yrOTCs BBICOKUMU
OKHUCJIUTEIHHO - BOCCTAHOBUTEIBHBIMU MOTEHIIMATIAMUA W HU3KUMH COMPOTUBICHUSIMH. Y BEJIU-
yenne 3HayeHnit pH, camxenne Eh u YOC ¢ riryOuHON 00BsACHSIETCS MOCTyIUIEHHEM B HIypd
CIa0OIIETOYHBIX TPYHTOBBIX BOJ TOcie OTMETKU 1.2 M. 3/1ech e yBEIHMUMBAIOTCS KOHIIEHTpa-
IIH 3JIEMEHTOB B BOJHBIX BBHITSDKKAX (760 MI/i), 9TO yKa3pIBaeT HA MHTEHCHUBHOE BBINIEIAYHBa-
HUE.

Hanmenwmme 3HaueHuss YOC xapaKTepHBI ISl CAMbIX HUKHHX OOBOJIHECHHBIX TOPU30H-
TOB C Hambosee BHICOKUMHU KOHIEHTPALUIMU SO4*, Cu, Zn, Cd B BOAHBIX BBITSKKax. MHTCH-
CHMBHOE BBIIIEAYMBAHNE TTPUBOJIUT K YMEHBIIICHUIO COJIEPKAHUN METAJIOB B TBEPJIOM BEIIECT-
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B€ W TOBBIIICHUIO KOHIICHTPALWI B BOJIHBIX PacTBOpax, J0Js BogopacTBOpuMbIx (hopm Cu, Zn,
Cd B HMKHEM TOPU30HTE 3HAYMTEIBHO BBIIIE, YEM B BEPXHMX CIOSX M gocturaer 14 % ans Zn,
5.7 % mna Cd, 3.5 % mis Cu.

VY nenabpHbIe CONPOTUBICHUS 110 pe3yJibTaTaM 4acTOTHOro 30HAupoBaHus (YICys, OM'M) 1
cyMMapHbie KoHIleHTpanuu Mn, Al, Fe, Cu, Zn, Cd, Pb, Sb (3, %) B H3y4eHHBIX TPYHTaxX C TIIy-
6uH 0 - 1.6 M cBsI3aHbI ypaBHEHUEM C JIOCTOBEPHOCTBIO 96 % (00BbeM BbIOOpKH N=18):

Y =20.701(YDCyy) ™ (1)

3Has y/elbHbIe CONMPOTUBIICHUS IPYHTOB MO AAHHBIM YaCTOTHOT'O 30HMPOBAHUS, MOXKHO
MPUOIMKEHHO BBIYUCIUTh U3MEHEHNE KOHIICHTPAIUH METAIJIOB B MECKaX M, C MEHBIICH J10CTO-
BEPHOCTBIO, B BOJHBIX BBITSKKAX J10 INTyOUHBI 7 M.

HauGonpmme konnentpamuu Mn, Al, Fe, Cu, Zn, Cd, Sb, Pb B xBocTax (9.0 mac.%) u
BOJIHBIX BBITsDKKaX (760 mr/i) ompenenensl Ha riyOune 1.6 M. Ilocne 3Toif oTMeTKH, MO mpo-
THO3HBIM OLIEHKaM, KOHIICHTPALMHU 3JIEMEHTOB PE3KO MaJaloT U JOCTUTAI0T MUHUMAJIBHBIX 3Ha-
yeHui Ha rryoune 7 M (3.4 Mr/1 B BOJHOMU BHITsDKKE 1 1.7 Mac.% B XBOCTax).
3AKJIFOYEHUE

B pesynbrate paboThl ObUTH ONpENEIeHbl T€03IEKTPUIECKUE CBOMCTBA, XUMHUECKHUI CO-
cTaB M (U3MYECKHE CBOICTBa BemecTBa 0TX0a0B B xBocrtoxpanwmmnie CI'OKa TammoBckue
necku ¢ riryouns! 0-3 M, u3Mepensl BennuuHbl YIC Ha riryounax 0-40 M, MOCTPOEHBI KOppes-
LMOHHBIE CBSI3U Mexay YOC M XUMHUYECKUM (3JIEMEHTHBIM) COCTaBOM TBEPAOIO BEIIECTBA U
pacTBOpPOB.

3Ha4YeHUsI yNIENbHBIX COMPOTHUBICHHMA, TIOTYYSHHBIX TPU IIOMOIIA YaCTOTHOTO 30HIHPO-
BaHMs, KoppenupytoT ¢ YOC macTsl, ©3MEPEHHBIM B TOJIEBBIX YCIOBUAX, ¢ KOA(PPHULIHEHTOM
koppenanuu Ki,=0.92.

ITocTpoens! ypaBHeHUs cBA3M Mexay Y ICu3, MOMYyYECHHBIMH YaCTOTHBIM 30HIUPOBAHU-
€M, U KOHIICHTPAIIUSIMH JIEMEHTOB B BOJHBIX BBITSKKAX M BEIIECTBE OTXOJIOB IO TaHHBIM PDA-
CH, uTto mo3BoJsieT NPUOIMKEHHO PAacCUMUTaTh JIEMEHTHBII COCTaB BELIECTBA U MOABHKHOCTh
XMMHUYECKHX 3JIEMEHTOB Ha TITyOHHE 10 TeO(PH3NUECKUM TaHHBIM.

[TonmyueHHble pe3ysabTaThl INIAHUPYETCS MCIOJIB30BaTh Uil pa3pabOTKHM METOJUKH, IO-
3BOJISIIONIEH C OTHOW CTOPOHBI MOJCUUTATH PECYPCHI IEHHBIX KOMIIOHEHTOB B XBOCTaxX M, C Jpy-
rOM CTOPOHBI, OLEHUTh YKOJOTHYECKYI0 ONACHOCTh XPAHWIMIIA NP MOATOIUICHUH CE€30HHBIMU
MOTOKaMH U TPYHTOBBIMH BOJIAMHU.

Paboma evinonnena npu gunancosoi noodepoicke gomnoa Ilpezuoenma PD Ne MK-
5724.2014.5 u PODU (12-05-33019-mon-a-6eo, 12-05-31137-mon-a).
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YETBIPEXKAHAJIBHBIFM PEHTTEHOBCKHUI MUKPOCKOII JIJIs
NCCIEAOBAHUA JTASEPHOMU IIVIA3ZMbBI B IMAITA30OHE 1,5-9 K3B.

J.A.Buxnses, JI.C.I'aBpunos, A.I'.Kakmmn, A.B.IToranos, K.B. Cadponos, I1.A. Tonctoyxos

JUia uccienoBaHMsl NMPOCTPAHCTBEHHBIX M CIIEKTPAIbHBIX XapaKTEPUCTHK JIa3epHOU
mia3Mbl ycTaHOBKH COKOJI-IT Obl1 M3roTOBIICH YeThIPEXKAHAIBHBIA PEHTICHOBCKUM MHKPO-
ckor, pabortarouuii mo cxeme Kupknarpuka-baesa [1]. Mukpockon mo3BojsieT MmojyyaTh H30-
Opaxxenust B nuamnaszone 1,5-9 k3B ¢ cemukpaTHbIM yBenndeHHEM. B couetaHuu c 3epkagamu
UCTIONB3YIOTCS. PEHTTEHOBCKUE (MIIBTPBI, YTO MO3BOJIAET MOMydYaTh OJHOBPEMEHHO CHHMKHU B
YEeThIpEX y3KUX 00JacTsIX SHEPrUil pEHTT€HOBCKUX KBAaHTOB yKa3aHHOM Auana3oHe. C MoMoIbko
PEHTTEHOBCKOTO MHKPOCKOMA OBbLTM TOJIY4YeHBbl U300paKeHHs JTa3epHON IUIa3Mbl C BBICOKUM
IPOCTPAHCTBEHHBIM pa3zpelieHueM. [IpuMeHeHne peHTreHOBCKOI0 MHUKPOCKOIA MO3BOJSET 00-
jee TOYHO MPOBOAWUTH AUArHOCTUKY IMapaMeTpOB IJIa3Mbl, 0Opa3yrolencs Mpu BO3AECHCTBUU
CBEPXMHTEHCUBHBIX CBEPXKOPOTKHX JIa3€PHBIX MMITYJIbCOB Ha BEIIECTBO. DKCIEPUMEHTAIbHbIE
JaHHbBIE, TIOJYYCHHBIE C TTIOMOIIbI0 PEHTTEHOBCKOTO MHUKPOCKOTA, MOTYT MPUMEHSThCS IS TEC-
TUPOBAHUS HOBBIX TEOPETHUYECKUX MOJEJEH, ONMUCHIBAIOIINX (POPMUPOBAHUE CIIEKTPOB MHOTO-
3apsIHBIX MOHOB B HECTAIlMOHAPHOW IJIa3Me, HarpeBaeMoOl CBEPXWHTECHCHUBHBIM JIa3€PHBIM H3-
ayuyeHueM. B Hacrosiiee BpeMsl peHTT€HOBCKHII MUKPOCKOI MCHOJIb3YeTCs AJIs MCCIEA0BaHuUs
nazepHoii mna3mbl yctaHoBku COKOJI-II. [1] Kirkpatrick P., Baez A.V., J. Opt. Soc. Amer. —
1948. Vol. 38 =N 9. — P. 766-774.

NCCIEAJOBAHUE XAPAKTEPUCTUK ®OTOJIIOMUHECHEHT-
HBIX IIVIACTHUH FUJI MS U SR.

K.B. Ca¢dponos, C.A. I'opoxos, B.A. ®nerenron
Poccutickuii gpeoepanvruiii aoepruiii yenmp — Beepoccutickuii HUU mexnuueckoi gpusuxu ume-
Hu akademuxa E.U. 3ababaxuna (POAL[-BHUUT®D), 2. Cuesxcunck, Poccus, dep5@vniitf.ru

B JOKJIaie NPUBOMATCS  PE3yJIbTaThI W3yYCHUS OCHOBHBIX CBOWCTB
(OTOMOMUHHUCLIEHTHBIX JETEKTOPOB image plate, mpousBoauMbIx komnanued Fuji. B mannoit
paboTe aiisi aKTUBAIUK JETEKTOPOB HMCIOIH30BAJIOCH M3IIyUYECHHE CTAIIMOHAPHON PEHTTCHOBCKOM
TpyOKH, CUUTBIBaHUE Mpou3BoaAnIIock ocpeactsom ckanepa GE Typhoon FLA 7000 IP.

[Ipu n3mepeHur CeKTpabHON YyB-

CTBHUTEJIBHOCTH NPUMEHSIICS «METOJ CeJeK- 20-

TUBHBIX (DUIBTPOBY» - ISl BBIACIICHUS Y3KO- @l Pp—

ro JMana3oHa U3 CIUIOLIHOTO CIIEKTPa PEHT- el Ié .

TCHOBCKOW TPYOKH Iepe] IETEeKTOpPOM ycCTa- ]

HaBJIMBATUCh  (DUIBTPBI, MPOIMYCKAIOIINE

KBaHTBI ¢ dHepruei BOmm3m K-ckauka mo-

TJIOIEHHS MaTepHrala, u3 KOTOPOro OHU H3-

rOTOBJIEHBI. ['paduK CHEKTpanmbHOW YyBCT-

BUTENIFHOCTH TIOKa3aH Ha PHCYHKe. Pe3yib-

TaThl W3MEPEHUH XOPOIIO OMHCHIBAIOTCS

MojJenplo  (TMpencTaBlieHa Ha  PUCYHKE 5] . . . .

CIUTONIHBIMYU JIMHUSIMH), COTJIACHO KOTOPOH 0 10 “ % “© %0 %
3Heprua KBaHToe, k3B

SApKOCTh M300pakeHust Ha [P-netexrope nu-

HEWHO TPOMOPLHMOHATIbHA MOTJIOIMIEHHON B

YyecTeuTensHocTs, 10° OTcu/kaB
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YyBCTBUTEIHLHOM CIIO€ SHEPTHH, TIPU 3TOM KOAPPHUIIMEHTH TPOTIOPIHNOHATHHOCTH PA3IMIHbI JUTS
TpeX AMaNa3oHOB SHEPrUHM KBaHTOB, paziensemblx K-ckaukamu Opoma (13,47 kaB) u Oapus
(37,44 x3B).

B xone paGoThl M3MEPEHO MPOCTPAHCTBEHHOE pa3pellleHHe JETEKTOPOB, U3y4YeHa 3aBU-
CHUMOCTb SIPKOCTH M300pakeHui oT mapameTpoB ckanuposanus: PMT u pixel size.

Kpome 3TOro B 10oKIa€e MpUBOAATCS MEpBbIE pe3ynbTaThl UcciaenoBaHus 3¢dekra pac-
naja n3oopaxxenui Ha [P-nerekTopax co BpemeHeM. YCTaHOBIIEHO, YTO JaHHBIN 3 deKT cyte-
CTBEHHO 3aBHCHUT OT TEMIIEPATYPbI XPaHEHMsI IETEKTOPOB.

ABCOJIIOTHBIN U3MEPUTEJIb PACIPEJEJEHUS IIJIOTHOCTHU
MOIIIHOCTHU U3JIYYEHHUA HA OCHOBE TEPMOYYBCTBUTEJIb-
HOI'O UHTEP®EPOMETPA ®U30.

M. I'. Brnacenko, b. A. Kusizes, A. A. Hukutun, B. C. Yepkacckuii

Co3mana HOBas MoAuduKanus aOCOIIOTHOTO W3MEPUTENS PACIpeesIeHUs] MIOTHOCTH
MOIITHOCTH HM3JIyY€HHUsI Ha OCHOBE TEPMOYYBCTBUTEIHHOTO MHTEphepomerpa duzo. HoBrili Me-
TOJ 00pabOTKM NaHHBIX B cucteMe Matlab mo3BossieT onepaTuBHO BOCCTaHABIMBATH aOCOIIOT-
HBIE 3HAYEHHUSI PACIPEIEICHUSI MHTEHCUBHOCTH ITy4Ka I10 €ro0 CEYEHMIO 10 3apETUCTPUPOBAHHON
B peajlbHOM BPEMEHHU cepuu uHTepdeporpamMm. Mamepurens crocodbeH perucTpupoBaTh U3iyye-
HUE B JHMAana3oHe OT yJbTpaduoIeTOBOrO J0 TepareploBOro, UCKIIoYas 00JIacTu MPO3pavyHOCTH
CTCKJISTHHON WJIM TIACTUKOBOH TIOCKO-TIAPAIIJIEIbHOM TIIACTUHKY MHTEephepoMeTpa.

U3MEPEHUE HEIIPEPBIBHOTI'O U XAPAKTEPUCTUYECKOI'O
PEHTTEHOBCKOTI'O U3JIYYEHUS HA CYBIIUKOCEKYH/THOM JIA-
3EPHON YCTAHOBKE.

J.A.Buxnses, [I.C.I'aBpunos, A.I".Kakmun, E.A.Jlob6ona,
A.B.IToramnog, K.B. Cadponos, I1.A.ToicTOyX0B.

Poccuiickuit dhenepaibHBIN sIepHBIN HEHTPp — Bcepoccuiickuii HAydYHO — HMCCIE0BATEIbCKUN
MHCTUTYT TeXHHUYeCKoW ¢u3uku umenu akagemuka E.M. 3a6abaxuna (POALI-BHUUTO)
456770, r. Cuexxunck YensOuHckoi odnactu, a/s 245, Poccus. e-mail: depS@vniitf.ru

B noknane npenctaBieHsl pe3ybTaThl SKCIEPUMEHTOB 110 UCCIIEOBAHUIO CIIEKTPOB HE-
MIPEPHIBHOTO U XapaKTEPUCTUUYECKOTO PEHTTEHOBCKOTO M3ITyYEHHUs JIa3epHBIX MUILEHEH, 00iy-
YaeMbIX YJIbTPAKOPOTKUMHU JIa3€PHBIMH UMIYJIbCAMU HPU PA3IUYHBIX MHTEHCUBHOCTSX. [lo u3-
MEPEHHBIM CHEKTPaM HETPEPHIBHOTO PEHTI€HOBCKOIO U3JIyYEeHHUs OIpeJIeeHa TeMIieparypa Obl-
CTPBIX 3JIEKTPOHOB, KOTOpas u3MeHseTcss oT 34 k3B mnpu 1=9,8:10"" Br/em® mo 68 k9B npu
I=1,2-10" Br/em?, uro COOTBETCTBYET Thot ~ 14-(I-k2)%. B skcniepuMeHTax 1mno M3MEpEHUIO BbI-
xona Kq-n3nmyueHus menu moiydyeHo 3HadeHHE KOd(pHUIMEHTa KOHBEPCHH JIa3epHOT0 H3Iyye-
HUSl B DHEPTHUIO XapaKTEPUCTUUYECKOTO PEHTIC€HOBCKOIO M3IyuyeHHUs. BennunHa KOHBEpCHOHHOMN
s¢dexrrBHOCTH cocTaBmia Nk = (310,5)-10™ mpu I ~10"* Br/em?.
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CTATYC BAKYYMHOM CUCTEMbBI BYCTEPA NSLS-II.
A.M.CCMGHOBl, B.B.AHaHJI/IHl, C.M. prOBl, A.A.KpaCHOBl’z, H.-C. Hseuh3, T. Shaftan’.

' Hnemumym soeproii pusuru um.I' M. Byokepa CO PAH, Hosocubupck, Poccust
2H0600u6up01<uﬁ 2ocyoapcmeennwlil yrusepcumem, Hosocubupcxk, Poccus
3prKxeﬁ6eHCKaﬂ HayuoHanvras nabopamopus, Hero-Hopx, CLLIA

B mae 2010 USAD npuctynun k co3manuio Oycrepa st cuaxporpona NSLS-II cosna-
Baemoro B Brookhaven National Laboratory, USA. OgHoll U3 BakHBIX CHUCTEM 3TOro Oycrepa
ABJISIETCS BAaKyyMHasl CUCTEMA.

Byctep nnst NSLS-II obecnieunBaeT HaKOIUIEHHE CTYCTKOB 3JIEKTPOHOB ¢ 3Heprueit 200
M5B noawseMm sHeprum myuka 10 313B. Cymmapssiii 3apsa okosno 10 K, uro cooTBercTByeT
cpennemy Toky myudka 20 MA. Ilepumetp Oyctepa 158,4 meTpoB. JlaBieHne OCTaTOYHOTO rasza
MOCJIe HAKOTUICHHSI MHTErpasia Toka mopsanka 1 A-u nomkHo ObiTh He xyke 1E-7 Topp. Obecme-
YeHHEe BaKyyMa OCYIIECTBIISAETCS MPH MOMOIIM MAarHUTOPA3PsIHBIX HACOCOB (BCEro HacoCoB 72
mTyK) pupmbel Gamma Vacuum co CKOPOCTBIO OTKauK| 45 J1/C, pacloNoKeHHBIX, B CPeIHEM, Ha
paccrosiHuy 2,3 MeTpa Ipyr OT Apyra.

3a BpeMmsI BBITIOTHEHUS pabOT OBIJIO PEHICHO Psil BAXHEUIIHNX 3a/1a4:

a) BJIMSHUE BUXPEBBIX TOKOB Ha J1€COPOLIMIO ra30B (BIUSHUE HE3HAYUTEIbHO, ITOCKOJIBKY
KaMepa HarpeBaeTcs 3a CHeT BUXPEBBIX TOKOB Ha 3 °C);

6) BnusHre CU Ha ycTONMUMBOCTh BaKyyMHbIX Kamep. CHHXPOTPOHHOE M3Iy4YeHHE MOIL-
HOCTBIO mopska 44 Br/M (MakcuManbHO B 1e()OKYCHPYIOIIMX MarHuTax), 9YTo MPUBOIHT K HE-
paBHOMEpPHOMY HarpeBy Kamepsl B MecTe najaeHus Ha 60 rpagycoB Llenscus (AT = 62 °C). Ka-
Mepa UCIIBITHIBAET MeXaHW4ecKkue HanpshkeHus nopsiaka 114,5 MIla npu TakoM HEpaBHOMEPHOM
HarpeBe npu JomycTUMbIX He 6osee 150 MIla.

B) BinusiHue CU Ha necopObumio ra3oB. PacueTsl mokasanu, 4To, HECMOTpPSI HA UMITYJIbC-
HBII pesxuM paboThl OycTepa (CKBaXXHOCTh M0 MHTEHCUBHOCTH CUHXPOTPOHHOI'O M3JIyYeHHs CO-
crarisier 1/7 mpu wactore noropenus 2 '), necopoumst rasza nox aeiicrBuem CU Oynmer mpe-
BOCXOJUTh TEPMUYECKYIO 1€COPOLIHIO.

Bce BakyyMmHbIe u3aenus NpOXOAMIN MPOrPEB M BaKyyMHbIE MCIBITaHUS (IIpOBEpPKa Ha
repMeTHYHOCTh (HaTekanue MeHbie 1E-10 m-Topp/cek), cCHATHE CHEKTPOB OCTATOYHBIX T'a30B U
ompezaeneHue  kodpduimenTa  TepMuyecKoro  razoorneicHus (He  Oompme  1E-12
- Topp/cex/cm?).

B Hacrosiiiee Bpemst otydeHsl epBble UPKYIUPYIOIIME ITyUKH ¢ dHeprueit 3 I'B.

E-mail: A.M.Semenov@inp.nsk.su

AKTUBHPOBAHHBIi ATTIOMUHHIA 11 BOJOPOHBIX KAP-
TPAKEN. METO/J] TOJIYYEHUSA, MEXAHU3M B3AMMO/IEICTBUS
C BOJIOi

AN. HHBOBCKHﬁ1’3, AA. BeJ'II/Il"}KaHI/IHZ, J.B. 3y6aBI/qucz, A.A. HoBuxos®, A.B. KaJ'II/IHKI/IHl,
AH. IlImakos', B.H. prqI/IHI/IH4, H.W. [etposa’, M.B. Tperuxun’, B.IO. Myp31/1H2, AA.
qepHBIHIOBZ, A.C. Xine6unkos®, P.A. Cennn’, B.I. ByXTI/ISIpOBl

"Hnemumym kamanusa um. I'K. Bopeckosa CO PAH, Hosocubupck
Hayuonanvmwiii uccredosamenvckuii yenmp «Kypuamosckuii uncmumymy, Mockea
SOmexuii 2ocyoapemesennviii mexuuueckuii ynusepcumen, OMmck
*Unemumym @usuxu nonynposoonuxos um. A.B. Pacanosa CO PAH, Hosocubupck
 Unemumym neopeanuveckoii xumuu um. A.B. Huxonaesa CO PAH, Hosocubupck
SUnemumym npo6rem nepepaGomru yenesodopodos CO PAH, Omck
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OpxHUM U3 CTIOCOOOB TOJTYYEHHUST YHCTOTO BOIOPOJA KaK MEPCHEKTHBHOTO SHEPTOHOCHTEINS ISt
KOMITAKTHBIX CHUCTEM JHEProoOecreueHus SIBISIETCS Peakius B3auMOICHCTBUS AIFOMUHHUS C BO-
noil. I3BeCTHBI pa3IMYHbIe METOIbI AKTUBUPOBAHUS ATIOMHHUS, Pa3IUYHbIC YCIOBUS IPOBEJIE-
Hug peakuuu. OKa3anoch, YTO aKTUBUPOBAHUE AIIOMUHUSA KUIKUMH TajNIMEBBIMU 3BTEKTHYE-
CKUMH CIJIaBaMH TMPHUBOAHUT K PE3KOMY TOBBIMICHHIO PEAKIMOHHONW CHOCOOHOCTH aTFOMUHHSL.
Peaknus B3auMoaeCTBUS aKTUBUPOBAHHOIO MPOAYKTA C BOAOW MOXKET CTapTOBaTh MPU KOM-
HATHOHM TeMIiepatype, B HEUTpalbHOU cpese mpu aTMOC(EPHOM JIAaBICHUH, YTO MO3BOJISET I10-
Jy4aTh YUCTHIM BOJIOPOJ B MOJEBBIX YCIOBUSX B KOMIAKTHBIX YCTPOMCTBAaX B HEOOXOIUMOM KO-
JINYECTBE.
Oco0eHHOCThIO JaHHOW pabOThI ABISETCS HCIOIb30BAHHE KOMMEPUECKHUX aTFOMUHUEBBIX CILIA-
BOB, IIUPOKO MPUMEHSIEMBIX B MAIIMHOCTPOCHUH B Ka4y€CTBE MCXOJHOI0 MaTepuaia Jyisl MoJy-
YeHHs] aKTUBHPOBAaHHOTO MpoAykTa [1]. B HacTosiiee BpeMs HET OOLIENPUHATON TOYKH 3pEHUs
OTHOCUTEIILHO ME€XaHW3Ma aKTUBUPOBAHUS AIIOMUHUS JKUJIKUMHU SBTEKTUKAMH, HET YETKOTO OT-
BETa HAa BOMPOC O MPUPOJIE AKTUBHOI'O COCTOSIHUSA, & TAK)KE O MEXaHU3ME PEaKIMU B3auMOIEHCT-
BHSI aKTUBUPOBAHHOTO MPOIYKTA C BOJOM.
OcHoBHast Macca paboT, cBsi3aHHAsl C AKTUBUPOBAHHEM aFOMUHUS, TTOCBSIIEHA HCCIEIOBAHHUIO
B3aUMOJICHCTBUS KUIAKUX IBTEKTUK C ATIOMUHHUEM KaK C XUMUYECKHM 3jemMeHToM. [Ipu sToM
HE YYHUTBIBAETCS TOT (PAKT, YTO B PEANBHOCTH MBI BCSIKUI pa3 UMEeM JIeI0 ¢ KOHKPETHBIMU Ma-
TepHUaIaMu, OTIMYAIONIMMUCS pa3MepaMH 3epeH, 0COOCHHOCTAMH Ae(PEKTHON CTPYKTYpHI U T.1I..
[Ipu ncnonap30BaHNKM KOMMEPUYECKHUX CIUIABOB JUISl MTOJIYYEHUS! aKTUBUPOBAHHOTO MPOAYKTa OKa-
' T 3a10Ch, YTO  YCIIOBUS aKTUBHUPOBAaHUS H
XapakTep MOCIEIYIOEro B3aUMOJEUCTBUS C
BOJIOM CYILLIECTBEHHO 3aBUCST oT
XapaKTEPUCTUK UCXOIHOTO MaTepHuania.
Merogamu XAS, XRD SR, penTtreHoBckoi
tomorpaduu Ha CU, PODC, AAC, EDAX, 311-
nuncomerpur, POM wuccienoBanocr B3auMo-
nercTBre KuAKoM sBTekTHKH Ga-In ¢ pasnny-
HBIMU KOMMEPUYECKUMHU AIFOMUHUEBBIMU CIUIA-
BAMM.

Puc.l. TeneBasg mnpoekiusi aKTUBHUPOBAHHOTO
MPOJIYKTA.

[Toka3aHO, YTO aKTUBHUPOBAHHBIA TMPOIYKT,
UMEIOIIN I BBICOKYTO PEaKIMOHHYIO
CIIOCOOHOCTb, MPEICTaBIISIET coboit
HAHOCTPYKTYPHPOBAHHBIN MaTepHal, B
KOTOPOM 3BTEKTHKa OJHOPOJHO paclpeeieHa
B MeX3epeHHbIX rpanunax (puc. 1). [lombitkn
AKTHBUPOBAHUS MOHOKPHUCTAJTHYECKOTO
o0pasia aTrOMUHUSI HE TTPHUBEIH K TOJYYCHUIO
BBICOKOAKTHBHOTO ~ Matepuaia. OKHCIeHHE
KOMIIOHCHTOB ~ IBTEKTHYECKOTO  CIUIaBa B
nporecce aAKTHBUPOBAHUS Win npu
JUIATEIILHOM XpPaHCHWHW BO BJKHOW Cpere
NPUBOAMIO K TIOTEPE aKTUBHOCTH 00Opa3iioB

(puc. 2) [2].

Puc.2. VYuyacTok mNOBEpPXHOCTH MaTepuala,
JIE3aKTUBUPOBABIIETOCS  MPU  UTUTEIHLHOM
XpaHEHUH B aTMOC(EPHBIX ycioBusix (POM).
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[IpencraBneHuss 0 MexaHuU3Me B3aUMOJICHCTBHUSA AKTHBHPOBAHHOI'O aJIIOMMHHUS C BOJAOH B Ha-
CTOsIIEe BpeMsl TaKK€ HaXOJATCS B COCTOSHMM AucKyccuu. OCHOBHas Macca HccienoBaTeneit
IpeAronaraeT, YTo B OCHOBE MeXaHU3Ma JIeKaT JIeKTpoXUMHUUeckre nmporeccel. Hamu nokasa-
HO, 9TO 3(PPEKTUBHOCTH MPOIIECCa PACTBOPCHHS CBsI3aHA C AU(PPY3UOHHBIM NIEPEHOCOM ATFOMH-
HUs B TpOHHOU 3BTekTHUecKoil cucreme Al-Ga-In oT MaccuBHOro ajtoMuHUS Ha Mexda3Hyro
TPaHMILy C BOJIOW C MOCIEAYIONIMM 00pa3oBaHneM THApOoKcHaa amoMunus. Ha pucynke 3 npen-
CTaBJICHbl TEHEBBIE MTPOEKIMK 00pa3lia aJIOMHHHUSA, HA KOTOPbI ObUla HaHECEHA Karljisl IBTEKTH-
ku (3Heprust ~ 20 x3B).

Puc.3. TeneBbie mpoekuuu oOpasia amroMuHus. J{nHaMuKa N3MEHEHHH Kallld 3BTEKTUYECKOTO
crutaBa Ga-In Ha MOBEPXHOCTH aTIOMUHUEBOTO 00pasIia.

Bunano, uro npu B3aumojeiicTBuu 3BTeKTUKH Ga-In ¢ alllOMUHHEM NTPOUCXOAUT NPOHUKHOBEHHE
€e KOMIIOHEHTOB BITyOb MaTepuaina 1o aedexkraM u rpaHunam 3epeH marepuana. [Ipu stom Ha-
Osr071aeTCsl OTHOBPEMEHHBIN MEPEHOC ATIOMMHUS B KaIUIIO 3BTEKTUKU U €ro okucieHue. M3-3a
CWJIBHOTO pa3iiM4Msi B aTOMHBIX HOMEpax aJlOMUHUS, TaJUIUs U UHAUS 3TO OTYETIUBO MPOSBIIS-
€TCsl Ha TEHEBBIX MTPOEKIHUAX Ha puc. 3.
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