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Y.ll.K 544.174.2:541.621 
BJIIDIHME KOMnJIEKCOOIiPA30BAHIDI B CMCTEME no H MJ1AH-«J>YJIJI EPEH C60 

HA cnEKTPbl nOrJlow,EHMJI M onTM4ECKOE orPAHH4EHME M3JIY 4 EHIDI 
B.B. 3yeB, C. B. IipOHHH"OB, CiB, KOCTPO~HIII, C.B. CepOB, C.B. JIHxoMaHOBa, M.«J>. IiOpKOBCKHii, 

H.B. KaMaHHHa 

~'hy Ye Ha x o uuenrpaunouaas 3aBI1CI1MOCTb OnTI1YCCKI1X cnexrpoa n o r n ouien ua nOJllI MCTl1ncjJeHI1!1CI1!IaH8, nouupoaauuoro
 

cjJyJlnepeHOM C60. nOK81aHO, YTO npu CTeneHI1 ll,OllI1P OB311I1il, npeesnuaroinea 0,8 Mac.%, aaomonacr cn CHn l.HLIii 68TOXpOM­


HblH C;UlHr, ClIlIACTCJlbCTBYIOWI1H 06 o6pa10B aHIlII KOMII JleKCa nOJll1MeTl IJl<jJeHWICI1:IaH-C ou. Y CIaHOllnCH3 B03 MOiK HOCTb
 

ucnum.aosanua KOMnJICKCa B Ka'leCTBC OIlTl1yeCKOr O orp aan-nrrcns f13JlyyelHlil B BIIll,I1MOM .'l 1l8113'l OHe cncxrpu.
 
K , I IO'I eBbl e CJlOBa: rpynncpea C Ol), 1I0Jll1M CTllJlep ClII1.~CI1 ,1aH, cnexrp u norn ouieun s , OnTlIYCCKOC orpaunucuuc 1I'\Jl y'ICHHil ,
 

B CBlI ]11 C IIIITCHCHBHbIM pa3BHTHCM opraHH4CCKO?i nano- H MHKp0311eKTpOII IIKH BOCTpc60B:1HhI H P:13BI1­

sarorca I1CCllCaOB:1l1l1l1, CB1I3aHHbiC C CItIlTC'30M, MO)lIH!HiKaUHcii csoii cra H paCW Hp CHHCM OUlI:1 CTCH lIPIlMCHC­

Hllli conpaxceaasix opraHH4CCKIIX crpyxryp C paaarrroii CHCTCMOii (J- H n-c m n c ii . J11BCCT HO, 4TO II BC)lCIlHC Ma­

110rO KOJll1' ICCTBa lIaIIO'laCTlIU B conpaarcuuuc OpraHH4CCKHC cr pyxrypu cnocoticrnycr YllY 4 1l1CHHIO IIX :l J1CK­

Tp o o n T H4 CCKII X caoiicrn L1, 2]. B uacrosutcii pa tiorc pacumpen xnacc oprann-rccxnx ;\IaTCPIIaJIOIl , npos ana io ­
LUHX HOBblC YIIIIKall b Hbl C caoiicraa npn )lOn Hp OBa HI I H C IICnOJlh30BaHI1CM COBpCMClIllhlX CCIIC II6 I1!1l n :1TOp OB na 
ocuo nc rpynncpcna C60 . 

Moncm.uori CIICTCMOH Jl, l ll HCCllCJlOB aHlO1 6blll BbI6palI nonncnnan , xoro pu ii nnnacrca nOJll1;\ICPOM C 

o-conpsaccn noii OCIIOROii, 4TO npHBOJlHT K Cllllh HOJi '3a BIIC HMOCTH a6cop61l110HIIhlX Cn CKTpOB OT KOlHllOP ~IaUl III 

MaKpoMollcKyJlhI. B PC3YllbTaTc 'H H nonuxiepu npoa unsrcr TCpMO-, COJlhB:1TO-, nhC10- II "JllCKTp OXp OM I13M, 4 TO 

nenacr HX ncpcncKTHBlIhIMII MaTCpHaJlaMH lll1l1 n p HMc Hc lIHlI B OnT01JlCKTPOHIIKC. nOCKOJlhKY Il 3amI 0 ;J,c Hc TB HC 

nonacnnana C HaIlO'laCTHuaMI1 JlOJl)J(HO npnaozurn, K H3MCIICHHIO KOIHilOPMall110 1lllLIX xapaKTCpl1CTHK MaKp o ­

MOJlCK y Jl. UCJlblO pa60TbI aana crca InY4cHHc BJ1IllIHHlI Jl On l1p OBaHI111 qrynncpcno» C i>O ua afcopcuaou uu e xa­
paKTcpllCTHKH nOJlI1CI1JlaHa H H3Y4CHH C ') epepc KTa OnTH'ICCKOro orpaua xcnnn IBllY'IClll1l1 KOM n llCKCOM R ann u­
MOM ; l Han a '30 HC cnexrpa, 

B Ka4CCTBC nonncunaua HCnOJlb10B:111ClI nO Jll1MCTlIJlepCHHJlCHJla ll (nM <DC ). O Ca)f()lCHl I CM H3 pacraopoa 
nM<I)(' C C 6U B KCHJlOJlC n0J1Y4CHbl n JlCHKH TOJlI UHHOH 10-40 MKM C COllCP)l(:1HI1CM ztonairra 0,07-1 ,9 2 Ma c .% . 

Cneicr pu n0 fJ10LUCHHlI aanucsmanu na cn CKTpoepoTOMCTpC C <1> - 2 6 . H CJlH IlCiiHOC I10 fJ1011l CHIIC HCCJlCn OBaJII1 C 

IIp HMCHCHHCM H3J1Y'ICIIII1I BTOpOJi rapMo HHKH (532 HM) I1MnYJlbCHOrO Ha lloccKYHJlIIOrO treonu uoaoro na scpa 
npn BapH uIlHH nll0THOCTI1 aneprnn aa C'ICT npHMCHCHl1l1 K8JlH6pOBaHHblx HCH TpallbllLI X qlllJlbTpOIl . 
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Pl-1CYHOK. 5aToxpoMHbitii cnsur B c nexrp a x nneHK\.1 nM<l>C. ,qonl-1pOBaHHotii C60• B 3aBl-1Cl-1MOCTl-1 OT xouuearpauaa 

C60 - np51Ma51 n\.1H\.151 onpenenser 3KCnepl-1MeHTanbHble T04Kl-1, nYHKTl-1pHble noxaauaaror KOHl.\eHTpal.\1I10HHYKl 

06naCTb Ha4ana np051BneHII151 3epepeKTa OnTII14ecKoro orpaHII14eH\.151 1I13nY4eHII151 (a); 3aB\.1C\.1MOCTb BblxoAHOtii 

3Hepr\.1\.1 OT BXO,qHOtii 3Hepr\.1111 ,qn51 nneH K\.1 nM<l>C. ,qon\.1pOBaHHotii C60, npu pa3n\.14Hotii KOHl.\eHTpal.\lI1\.1 C60 (6 ) 

3aBHcHMoCTb MaKcHMyMa c nexr p o s nO r JlOLUCHHlI )lOnl1pOBaHlIOI1 n ncmcn nM<DC OT KOJIII'ICCT ll a n o n au ­

ra rrpnncncna na PHCYHKC, a . BllrI HO, 4 TO npa BBC,llCHI1H MallOrO KOJlWICCTBa epYJIJICpClla ( MCIlCC 0 ,8 Ma c .% ) 

nOJlOiKCHIlC MaK c llM y Ma B cnCKTpC npaKTH 4C CKI1 HC MCHlICTClI, a npu BBCJlCIlHH 60Jlh llICrO KOJl ll 4CCT Il a <\J YJlJIC­

pena (60;ICC 0,8 M3 C.% ) MaKc l1My M CYLUCCTIl CII HO czta n r acrc s B CTOpOHy )lJlIHlHhIX ROJIII , n o cru rus 100 11 M n p n 

concpacauan n o nanra 1,92 Mac.% . Ha6JlIO)laCM f,Ii i cnanr MUKcl1MyMa n0fJ10LUCIIHlI lI BJlll CTClI 6UTOXPO~ l ll h I M II 

CBl1l l.CTCJl hcTByn 06 06pa30BaHHH KOMnJl CKCa MC)I( )ly nOJ1lIMCpOM II epyJlJlCpCHOM . 

Ha OCHOBC aHaTlI13a cnexrpansaux x ap aKTCp HCTl1K 11 '3)"ICH npouccc onTH'ICCKoro orpaHl l 4 CIII111 H1Jl y t lCllI l lI 

B BHjlHMOM n a an a soue cnexrpa . P C3YJlbTaTbI 113M CII CHH51 ypOBHJI orpuan-rcuna npn pa'mol1 KOlII l cllTpalUlH n o nau ­

HaY4HO-TeXH\.14ecKlI1tii BeCTHII1K II1HepopMal.\1I10HHbIX r ex a o n o r a a , MeXaHII1KII1 111 OnTII1KII1, 

2013, NQ 5 (87) 
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KPATK~ E C 006 LUE H~f1 

'r a n pencraanenu na pHCyrlKC,6. BHL\HO, 4TO 3cP epCKT onTH4CCKoro orpaaaueu as H3JlY ' Ic m Ul n a L\JlHHC son n u 

532 11 M npoa unac rcs JlHUl b nns 06pa3UOB C KOII UCHTpaUHCH CCHCH6Hm13aTOpa I.I I H 1,85 M3C.%. ,nJlll IIHX HaCbI­

Il.\CHHC n OrJIOU{CII IUi aacrynaer ysce npn 25 M,lJ) KJCM" (suepras B6JlH3H 7 M,n)/() . Il pa npee snucuna L\3HHOrO 311a­

4CHlUI BhIXOl lHUli :m cp n lll BHOBb H34HHaCT paCTH, nO-BI1L\IIMOMY, aa C4CT «BKJlI04CHI1.l1» r ennoaux npoueccos. 

T aKI1M 06p330M, B PC3YJlbT3TC I1CC;jC.~OB 3HHi1 c n CKTp OB nporrycxaaas 11 npOBCL\CHHbIX 3 KCn Cp l1MCHTOB 

no HCJlI1HciiHOMy nponycxamno nasepaoro 113JlY4 CHHlI 4epC3 CPCL\Y irsysaevoro )/(11L\KOKpI1CTanJlH'ICCKOrO no­

JlI1MCp a, n o n a p c s a a a o r o epyJlJlCpCHOM C 60, anepaue 0 6H apy)/(CH crtexrpam.nsni CL\Bl1r B CTOPOHY l l .IHII HbIX 

BOJllI , nOllTBCpjKl~al0Il.\I1H npouecc KOMnJlCKC006p330BaHl111 B L\aHHOii CllO)/(HOH Opr3Hl14eCKOii CI1CTeMe; yCTU ­

1I0BJlCII ypOBCHb OnTl14eCKOro orpaanueuua 113JlY4 CHl111 11 KOHUCHTp aUl10 HHbI H L\H3 n 33 0 H Iw n aHT3, n p n KOTO­

pOM npoaansercs 3epepCKT o r p a n u s enna . Ila6Jl I0L\CHI111 artpuopn rcsopar 0 nep crtekruae I1CnOJlh30BU II HlI KOM­

n03l1TOB u a OCHOBC HCClleL\OB3HHbI X MaTpl14Hbl X M3TCp H3JlOB 11 HCnOJlb3YCMbi X H3HO CTp y KTyp B CI1CTCMaX on­

Tl14C CKOro orp3Hl14 eHHlI, no KpaHHcii Mcpe, B BHlll1MOM .L\H3na30HC cnCKTp3. 

Pa6 0Ta BblTIOJlHCH3 npu epl1HaHCOBoii nOWlCp)/(KC PcDcDH ( r p a rrr N~ 13-03-00033). 

I.	 Heg m ann T .• Qi H., Marx Y.M . N a n opart i cles in Liquid Crystals : Synthesis, Self-Assembly , De fect F o rma­

t i o n and Potenti al Appl ications II J. Inorg . Organorn et . Polym. Mater, - 2007. - Y. 17. - P. 4 83-508. 
2.	 Kau anua a H.B. cDYJlJlCp c HCO.L\CP )/(3 Il.\HC nncneprnposannue HCM3T114CCKl1e )/(H.L\KOKpI1Cn UlJI114CCKl1e CTp y K­

r yp sr: nl1l1 tl ~H1 4CC K I1 C XUPUKTCP I1CTI1KI1 11 npoueccsi c aMOOp r UII l13aUl1l1 II YCIICXH epH3114CCKHX H3yK. - 2005. 
- T. 175 . - N~ 4. - C. 445 54. 

3yt!6 BHlleC,1(/(/ BIIKnlOP 0 6 11'l - C a HKT- TICTc p 6 y p r c KHii HaI lIl0H aJlbH blH accnerroearen s c xun Yll l1Be p CIITCT IIHcjJOpMaU HoH­

IlIoIX n :x llo !lOr l1ii , Mc x a ll ll Kl1 II OIITI1KI1, iJ,OKTOp XI1MI14CCKHX Ha y K, nporp e ccop, zucv (@hq.macro. ru
 

lip IIIIII11"'06 Cep..eli BUCI L '/"'J6U'l - HIlCTlfT YT llbICOKOMOJJeKYJJlIpHblX COCI~ lHIC ll l1 i i P A H , l lOKTOP ¢11 '3-MaT . u a y «, Ilpo<jJCCCOp ,
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K OClI/jlO.11I1II Cepeeit B UCI/,1 be 6 1111 - HHCTI1TyT aucoxouon exynapuux cocn u uc n a ii P AH , K,lII J(llJ~aT XHMII'ICCKIIX HaYK, ira ­


y 4 1lbl ii COTPYiJ,IIl IK, k-serg-v Gi ll1a i l.ru
 

Cepoa Cep..eii B H U /) /LlfIIPOBUII - O A O « f O H HM. c.yl. B aBIlJJ OBa » , Ha Y'lIlblii cor pyzunuc, Ok auriO@ g ll1a i l. c oll1
 

Jl uxostauouu Ceemnaua B ,1U /)1IJ11 I1P0 6 I1U - OAO « fO H 11 M. C.M. B aBHJJOBa », MJJa /1 Wll ii Ha Y' lII blii co rpynun s ; C a Il KT­


Ilcrcpbyp rc xuii HaUH OHan bHblH I1CCnCnOB a rCJlb CKHH YHHllCPCIlTCT HH<jJop MaUHOllIII,IX TCXlIOJIOm ii, MCX,lI II1KIl 11 OIITlIKII,
 

acnupairr; Isv-87@bk.ru
 
IiOP K (}/ IC1o:u i l M IIX UlUI (fJ {!/)Op 0 6 1111 - OAO «fOH HM. C. H . Baa unoaa », MJJa;IWllii H3Y4Hblii COTpY/IIl IlK: Carner­
Flct cptiyprcs uti 110.'1111CXIIII' ICCKll ii YHI1BCpClHeT , CTYJlCHT; b a rik 8991 @mai l.ru 

KU.lfUIIIIIIU HamIJ.1 /1H /lJ/ a (h H W p 0 6 I1U - OAO <<1 'O H 11M. C.M. B aIlHJJOBa» , lIa 'laJlbHllK OT;IC;la ; C a IlKT- ! Icrcpfiyprcxuil II'!­

UHOllaJJbIl bin lICCJ1C LIOBa TC!I bCKliH y HI1BCp CHTCT HH¢opM aUllolllibl X TCXHOJIOmii , Mc x allll KH II ODTI1KII, IIpOqlc CCOp ; crap u uu i 

Ha y 411blii c orpyruuuc: nvkarnaninaigimail.ru 

Y)l,K 517.958.52/59 
K BOnpOCY 06 A3PO)l,I1HAMI1KE CHAP5I)l,A )J,Jl 51 nPAll.l,M 

1O.B. raH3HH , H.B. MltTlOKOB 

B AN SYS C FX npOBCJICIIO MOJl.CJII1pOBaHHC 0 6 TCKaHH ll c uapsna iJ,fl R npauui , onpen cncnu a3p0iJ,IIHa MII' ICCKIlC napaxtct pr.t 
apaum totnc rocs cuaps n a B .nranaroae CKOpOCTCH 0- 50 M/C It yrno aux CKOp OCTdi 0- 15 06/c . 1l0K,n a IlO, ' ITO KOHCTpyKlll1H 

CPCI1HCBCKOBI,IX n pa u ic ii 1~ ()J I )j( H a 61,1,13 06CCIlt: 'I I1Tb MHHI1Ma JlbHOC 3aK pY 4 11 11a HIlt: cna pa n y , H, BCpOHTlIO, n n a n m o u CKOpO­

crc ii IIC npc m .nuan 40-50 M/ C. 

K mO'JCBJ.l e CJIOBa: Ma TCMa TII4CCKOC MOnCJJHp OBa Hflc , JJ0 60110C COnpOTI1B!ICIIl1C, 60KoBa ll CHJla , p e xoucrpyicunn, npaura, 

caapsn. 

Il pama - llp eBHeHw ee MeT3TCJlbHOe opy xor e, OCT3 Bl1BWee 3Ha 411TCJlbHhl i i cn en B soenuo ii I1CTOp lll1. T CM 

He MClICC. OH3 lI C n ony-nina CTOll b Wl1pOKOe p acnpocrpauenne, KaK, nanpuu ep, n YK, 113-3U -rero II CTOPll4CCKI1e 

I1CT041111KH C006Il.\a I0T 0 HCH JlIlW b n o s o n s u o 3K JleKTI14 Hbie cseneuaa . C OBp CMCII Hble HCTOpIIKII , Ka K npan nn o , 

nbITalOTC51 0 6bCi llllll1Tb I1X B paMK3X enllHoii reopun , 1I0 nOK3 6e3ycn c W HO. Hartpuuep , no CI1X nop HCT Cl llIH O­

1'0 MHellltli 0 pcansusrx a3p06anm 1CTl14CCKl1X x a p 3 KTe p HCTI1K3X np3111H: 43CTb c neu n an ucr o a OTIIOCliTCli K HeH 

K3K K II CJICTUJlbHOMY « o r n y r n aa ro ureuy» 0PY)/(HIO, npyruc, lIa060pOT, BlIllllT B a cii Cll JlhHOC y fi o i i u o c CpCllCTBO, 

cnoc06HO C IIP06IITb 4CpCII B uineae (KaK B rtoemnuc c !-laBl1i la 11 I'onuarpa) [I]. TIplIMcHeHl1e COBPC:\ICIIIlhIX xi a ­

TC:\IUTI14CCKIIX MCTOllOB auaonar 3ai~a 4Y pC KOHCTpy KUll11 H3 n p l1HUHn H3Jl b HO HOBbIii ypOBCHb. P UII CC HaM H 6 blJl 

npCIIJlO)/(CH MCTOll KOMnnCKCIIOH 6anmlCTlI4CCKOH p CKOHCTpyKUlI11 CHCTeMbI «CTpenOK-opY)KHC-CHap51il- I~CJl h» . 

n031l0JIHK1Illlli\ In SJlC4 b 113 I1CTOPl14CCKOro I1CT0 4Hl1 K3 MaK CI!MyM CKPhITOii, HC51BHOH 111 1(1)OP ~Hllll1l1, n en o c r y n­

HOH IIpl1 I1cnon b'30llaHI1I1 MCTOnOB rparmuaonnstx I1CTop ll4eCKl1X I1CCJIC.L\OBaIlI1H. Meron nxa JI aJ13 npCKpaCHbIC 

PC'IYJlbTaThI npa MUTCMaTH4eCKOH peKoHcTpyKU,HH c r pen 11 cp en n eeex o ao r o CrpCJlKOBOrO OpyiKlI51 [2]. n o 3Toii 

II p 1l4HHe CJle ;W10UUIM JlOr ll4 eCKHM uraroxr Bl1nl1TC li an anrauas 3TO?i :-'ICTOn HKI1 llJl ll sa na -m p CKOHCTp y KUll lI 

n p an ur. Ho pcan mauns ')"[OH ucnn aarpynnaercs OTCyTCTBlICM I1HepOpMaUll11 06 a"lpOilHHUMI1'ICCKI1X x ap a xre­

pllCTI1KaX CIIUPll l 13 W I ll rtpauur. Jlpoaeneansrti fIHepopMaUl10HH bl H nOI1CK nan onpcn c neruu.rii xrar ep n an nJIJl 

anannsa ,np oiUlHUMHKI1 HI13KOCKOpocHIoro c rpe pnucc s o r o TCJla ( Ha n p I1MCp, MCT3TeJlb HOr O snp a , nyn n n Jl51 

crpaiixtiona 11 T .n .), HO OC06C HHOCTb BpalllCHH51 cuapsna npaum, «orna OCb apauienna nanpaen cua no JIH II HI1 

l lCHCTBHlI y c x o pea u s c aooo n u o r o nan euas, He H3XOnHT aaanoruii B COBpCMeHHOH )/(113HI1. B CBll 311 C 3T II M B 

HaY\.jHO-TeXHW"leC KV1~ seCTHV1 K V1HepopMal..\V10HHbIX rexuonoraa, M exaHV1KV1 V1 OnTV1KV1, 
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