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Ha aBTOpe<iJepaT ):(HCCepTaiJJ1H rop6oBaHOBa AneKCaH.n:pa I1BaHOBWia <OIMP H 

3<1J<iJeKTbl 11pOMe)l(yTOI.J:HOH BaJieHTHOCTH B 11pHMeCHbiX <iJeppH::- H 

cpeppoMarHeTHKax Ha ocHoBe TpOHHhiX coe.n:wHeHHM co CTPYKTypo:H: rpaHaTa 

HIIII1HHeJIH>>, 11pe):(CTaBJieHHOH Ha COHCKaHHe yi.J:eHOH CTel1eHH KaH):(H):(aTa <iJH3HKO­

MaTeMaTHI.J:eCKHX HayK 110 Cl1e[(HaJibHOCTH 01.04.11 - <iJH3HKa MarHHTHbiX 

51BJieHHH 

MarHHTHhie 110JIYI1POBO):(HHKOBbie MaTepwanhi Bbi3hiBaiOT y wccne.n:oBaTene:H: 

110BbiiiieHHbiM HHTepec 6naro.n:ap51 CBOHM yHHKaJibHbiM <iJH3HI.J:eCKHM CBOHCTBaM, 

KOTOpbie MOryT 6biTb HCI10Jib30BaHbl B 11paKTHI.J:eCKHX [(eJI51X, Ha11pHMep, 11pH 

C03):(aHHH 51I.J:eeK 11aM51TH ):(JI51 3BM. bOJibiiiHe B03MO)I(HOCTH OTKpbiBaeT 

B3aHMOCB513b 011THI.J:eCKHX H 3JieKTpHI.J:eCKHX 11apaMeTpOB 3THX 110Jiy11pOBO):(HHKOB 

C HX MarHHTHbiMH CBOHCTBaMH, KOTOpbie MOryT 6biTb H3MeHeHbl 11yTeM 

reTepoBaJieHTHOro nerwpoBaHH51. B CHJIY 3Toro pa6oTa A.I1. rop6oBaHOBa 

6e3yCJIOBHO 51BJI51eTC51 aKTYaJibHOH. I1M MeTO):(OM 51MP MarHHTHbie MaTepHaJibl Ha 

OCHOBe )l(eJie30-HTTpHeBOrO rpaHaTa H THOXpOMHTa Me):(H HCCJie):(OBaHbl 

BBe):(eHHeM KOHTpOJIHpyeMOrO KOJIHI.J:eCTBa 11pHMeCeH, o6yCJIOBJIHBaiOill;HX 

11pOMe)l(yTOI.J:HYIO BaJieHTHOCTb 3d-3JieMeHTa. 

B cnyi.J:ae Y3Fes012 A.I1. rop6oBaHOBbiM ):(JI51 H3yi.J:eHH51 3cp<iJeKTOB 

11pOMe)l(yTOI.J:HOH BaJieHTHOCTH B351T <iJeppHT-rpaHaT HTTpH51, JierHpOBaHHbiH 

KpeMHHeM. B CuCr2S 4 3aMelll;eHHe HOHaMH cypbMbi Sb
5
+ 1103BOJI51eT H3yi.J:aTb 

3<1J<iJeKTbl 11pOMe)l(yTOI.J:HOH BaJieHTHOCTH B IIIHpOKOM ):(Hal1a30He aHHOHHbiX 

BaKaHCHM H KOH[(eHTpa[(HH TeTpa- H OKTa3):(pHI.J:eCKHX HOHOB. I1CCJie):(OBaJIHCb 

o6pa3[(bi CuCr2S 4, B KOTOpbiX HOHbi xpoMa 3aMelll;aJIHCb HOHaMH Sb
5
+. 

ITpH BbiTIOJIHeHHH ):(HCCpTa[(HOHHOH pa60Tbl A.I1. rop6oBaHOBbiM B11epBbie 

3KC11epHMeHTaJibHO o6Hapy)l(eHbl CHrHaJibl 51MP OT 51):(ep 
57

Fe B 311HTaKCHaJibHbiX 

11JieHKaX )l{Ifr, JierHpOBaHHOrO KpeMHHeM, H Ha OCHOBe aHaJIH3a CKOpOCTeH 
~ 57p 6 MarHHTHOH penaKCa[(HH 51):(ep e C):(eJiaH BbiBO):( 0 B03HHKHOBeHHH B JIH3H HOHOB 

Si
4
+ 11pHMeCHhiX MHKpoo6nacTeii HJIH «MaKpoMoneKyn», co.n:ep)l(alll;HX HOHbi 

)l(eJie3a. 

B CuCr2S 4 HM B11epBbie o6Hapy)l(eHbi cwrHaJibi 2-MI1YJibCHoro 

MHOrOKBaHTOBOrO C3 OT KBa):(py110JibHbiX 51):(ep TeTpa3):(pHI.J:eCKHX HOHOB 
63

Cu H 
65c ~ U, I.J:TO rOBOpHT 0 110HH)I(eHHH CHMMeTpHH TeTpa3):(pHI.J:eCKHX 1103H[(HH 

III11HHeJIH H B03HHKHOBeHHH r3IT. TaK)I(e B CuCr2S4 HM 110Ka3aHO, I.J:TO BaKaHCHH 

110 xaJihKoreHy 11pHB0):(51T K 11051BJieHHIO ):(OI10JIHHTeJibHOM Hq-JIHHHH B Cl1eKTpe 

51MP 51):(ep
53

Cr, a 3aMelll;eHHe HOHOB xpoMa HOHaMH Sb
5
+ - K ):(OI10JIHHTeJihHOH 

Bq- JIHHHH, CB513aHHOH c o6pa3oBaHHeM 11pHMeCHbiX «MaKpoMoneKyn» Ha ocHoBe 

HOHOB cypbMbl. ,II.anee A.I1. rop6oBaHOBbiM o6Hapy)l(eHa I.J:aCTOTHa51 3aBHCHMOCTb 

BpeMeHH 11011epei.J:HOH MarHHTHOH penaKca[(HH 51.D:ep xpoMa 
53

Cr B 11pe.n:enax 

Heo.n:Hopo.n:Ho yiiiHpeHHoro Cl1eKTpa 51MP B CuCr2S 4 H cwrHaJibi 

MHoroKBaHTOBoro C3 oT KBa.n:py11oJihHbiX 51):(ep 11p11: 3-HM11YJihCHOM 

B036y)l():(eHHH. 



TaKllM o6pa30M, A.M. rop6oBaHOBbiM B pe3yJihTaTe M3yi.J:eHll~ .51MP 

If 3<P<PeKTOB IIpOMe)l(yTOI.J:HOH BaJieHTHOCTll B IIpHMeCHbiX <Peppll- If 

<PeppoMarHeTMKax Ha ocHose TpoiiHhiX coe.[(MHeHMH co cTpyKTypo:H 

rpaHaTa If IIIIIMHeJill BHeCeH 3Hai.J:MTeJibHbiH BKJia.[( B <Pll3llKY MarHMTHbiX 

~BJieHMH - Bbi~BJieHbl 3<P<PeKTbl IIpOMe)l(yTOI.J:HOH BaJieHTHOCTll If llX ' 

BJill~Hlle Ha CIIeKTpbi If MeXaHll3Mbl peJiaKCaiJ;IHI O.[(HOKBaHTOBbiX If 

MHoroKBaHTOBhiX cMrHaJIOB ~.[(epHoro C3 B npHMeCHhiX <PeppH- M 

<PeppoMarHeTMKax. 

B nop~.[(Ke IIO)I(eJiaHM~ cJie.[(yeT OTMeTMTh, I.J:To no.[(o6Horo po.[(a 

llCCJie,[(OBaHM~ 6biJIO 6bi QeJiecoo6pa3HO IIpO.[(OJI)I(IfTb C IIpllBJiei.J:eHMeM TaKMX 

HOBeHIIIllX MeTO.[(OB, KaK KBaHTOBa~ MarHMTHa~ llHTep<PepoMeTpll~, MarH~THa~ 

CllJIOBa~ MMKpOCKOIIM~ If .[(p. 

Pe3IOMe - .[(MCcepTaiJ;MOHHa~ pa6oTa A.M. rop6osaHOBa IIO o6oeMy, 

HOBM3He M Hayi.J:HOMY ypoBHIO BIIOJIHe cooTBeTCTBYIOT Tpe6osaHM~M BAK, 

npe.[(o~BJI~eMbiM K KaH.[(ll.[(aTCKllM pa6oTaM, a ee aBTOp, rop6osaHOB AneKCaH.[(p 

MBaHOBlli.J:, HeCOMHeHHO, 3aCJIY)I(llBaeT IIpHCY)I(.[(eHll~ eMy yi.J:eHOH CTeiieHll 

KaH.[(ll.[(aTa <Pll3MKO-MaTeMaTMI.J:eCKMX HayK IIO CIIeiJ;llaJibHOCTll 01.04.11 - <Pll3llKa 

MarHMTHbiX ~BJieHMH. 

Be.[(yiiiMii HayqHhiii COTPY.ll:HMK na6opaTopHH 

MarHMTHhiX MaTepHaJioB HOHX PAH, 

.[(OKTOp XllMllqecKllX HayK 

03 .[(eKa6p~ 20 14 r. 
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