
O r H e T H H H rof l 2016 

I. Orpacjib HayKH: OnsHKa (01.04.00) 

II. npHopHTexHoe HanpaBJieHHe «4 )H3HKa KOH^^CHCHpoBaHHbix c p e ; ; » 

III. KoA riH 02 , KOfl T n 05 (CM . npHJio»ceHHe 2,3) 

IV KOA ITHP 02 ( C M . npHjioaccHHe 3) 

KPATKHH AHHOTAqHOHHLIH OTHET O HAyHHOHCCJIEAOBATEJlBCKOH 
PABOTEnOTEME: 

1. MarHHTHbie, MarHHTOTpaHcnopxHbie H MarHHTOonTHHecKne CBoiicTBa MHKpo H 

MaKponeoAHopoAHbix MerajiJioB, nojiynpoBOAHHKOB H AH3JieKTpHK0B. 

1.1. XapaKmep eunojiHHeMou padomu: (pyHdoMeHmcuibHOH 

1.2. mH4)pbi: y ^ K 537.621; 537.622; 633.2; FACHTH: 29.19 
1.3. HoMcp rocperHCTpamiH 01201154429 
1.4. OaKyjibTex: 4)H3HHecKHH ^ 
1.5. KacJjCApa: MarnerHSMa 

2. PyKOBOffHTEJIh(H) PAEOTbl 
2.1. BcAaee AHaxojiHH BjiaAHMHpoBHH 

2.2. YHCHaa cxencHb HyMCHoe SBaHHe: A . 4 > - M . H . , npo(J)eccop 

2.3. Tejie(|)OH KOHxaKxoB 939-47-87 

2.1. FpaHOBCKHH AjlCKCaHAP BopHCOBHH 
2.2. yneHaa cxenenb H yneHoe SBaHHc: A . 4 ) . - M . H . , npo^eccop 
2.3. Tejie4)OH AJia KOHxaKTOB 939—47-87 

3. HCTO^HMKHHOE-bEMbl 0HHAHCMPOBAHm nOJIY^HHEIE HOCBOEHHblE 

HCTOHHHKH 
OBTJEMBI (Tbic. py6.) 

nojiyHCHO OcBOeHO CoGCTBeHHblMH CHJiaMH 

flcHeacHLie cpeacxBa B B H A C cy6cHAHft no 
pa3flejiy01 10 na BbinojiHCHHe 
4)yiinaMeHTanbHi.ix HayMHbix HccjieflOBaHHfl B 
cooTBexcTBHH c rocsaflaHHCM M r y , H. 2 
(GHBUlHttOl 10) 

FpaHTw 

15-02-02077 

POOH 15-02-01976 

450 

450 

450 

450 

4. PESyjIbTATbl 

4 . 1 . T e o p e x H H e c K H HCCJiCAOBaH H O B b i i i M e x a n n s M B O S H H K H O B e H H a m y M a s a c n e x 4 ) J iyKxyauHH 

B C K X o p a H e p a B H O B e c H o i i H a M a r H H H e H H O c x H B j i a x e p a j i b H b i x c n H H - s e H X H j i b H b i x cxpyKxypax. 

IToKasaHO, H X O o x H o m e H H e c n r H a j i / m y M y 6 b i B a e x n p n y M e H b i n e H H H flJiHHbi p a c c e a H H H 

3J ieKxpoHOB c nepcBopoxoM c n H H a . T a K H M o6pa30M, n p H M e n e H H e n o A o 6 H b i x c x p y K x y p B 

y c x p o H c x B a x c n H H x p o H H K H HanGojiee 3 4 ) $ e K X H B H 0 n p n H c n o j i b s o B a H H H C B c p x M H C x b i x 

M a x e p n a j i o B c 6 o j i b m o H A J I H H O H p a c c e a s n a s j i e K x p o H O B c n e p c B o p o x o M c n n n a . Ilo p e s y n b x a x a M 
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HCCJieflOBaHHa c ^ e j i a H A O K j i a ^ H a J I O M O H O C O B C K H X H x c H H a x (2016r.) H n o a r o T O B j i C H a c x a x b H e 
n e n a x b . 

4.2. T e o p e x H H e c K H H c c j i e f l O B a H o 6 p a x H b i H cnHH-Xojui 34)^eKT B j i a x e p a j i b H b i x C H H H -

BCHXHj ibHbix c x p y K x y p a x . FIoKaaaHO, H X O « a H H b i H 34)$eKx s a B H C H X o x HanpaBJ iCHHH 

HaMarKHHCHHOCXH ^ e p p o M a T H H X H o r o 3JieKxpofla anajiHsaxopa, H , xaKHM o6pa30M, noAoGnbie 
c x p y K x y p b i M o r y x H c n o j i b s o B a x b c a K a K H O B b r i i T H H c e H c o p o B M a r H H X H o r o n o j i a . Uo 

p e s y j i b x a x a M H C C J i e ^ o B a H H a c f l c j i a n a o K j i a ^ na Mexc^yHapoAHOM c H M n o s H y M C «HaH0(^H3HKa H 

H a H 0 3 J i e K x p o H H K a » , H H X C H H H H o B r o p o A , 14-18 M a p x a 2016r.(MaxepHajibi C H M n o s n y M a , X O M 1, 
c x p . 151). T a K ^ e n o f l r o x o B J i e n a c x a x b a B n e n a x b . 

4.3. B b i n o n H C H b i 3 K c n e p H M e H x a J i b H b i e HCCJ icAOBaHHa M a r H H X H b i x , M a r H H X O K a j i o p H H e c K H x , 

x p a H c n o p x H b i x , M a r H H X o o n x H H e c K H X C B O H C X B pum x p o H H b i x H HexBepHbDC c n j i a B O B F e H C J i e p a 

H a ocHOBC Ni-Mn-In B B H A C n o J i H K p H C T a j u i H H e c K H x o G t e M H b i x o5pa3i;oB. B n o j i e 14 T 

M c x o A O M 3 K c x p a K H H H n p o B e A C H b i n p a M b i e H S M C p e H H a a A H a G a x H H e c K o r o HSMeneHHa 

x c M n e p a x y p b i x p e x o6pa3D;oB c p a s j i H H H b i M H x e M n e p a x y p a M H M a p x e n c H X H o r o n e p e x o a a H 

ycxaHOBj iCHO, H X O M a r H H X O K a j i o p H H e c K H H s ^ ^ c K x B o s p a c x a e x K o r ^ a x c M n e p a x y p a n e p e x o A a 

n p H 6 j i H » a e x c a K x e M n e p a x y p e Kiopn a y c x e H H X H O H ^asM. B CHJ ibHOM nojie 34)4'eKX 
H a c b i m a e x c a . 0 6 H a p y a c e H 34)$eKx C H J i b H o r o B J I H A H H A H a B e j i H H H H y a A H a S a x H H C C K o r o 

HSMCHeHHA x c M n e p a x y p b i c K o p o c x H H a r p c B a oGpasuos A O n p H j i o a c c H H a H O J M . ^ J i a o6pa3HOB 
A O H H p O B a H H b l X 6 o p O M H X p O M O M n O J i y H C H H nOJICBbie 3 a B H C H M 0 C X H COnpOTHBJICHHa XojiJia H 

o n p e A C J i e H b i K 0 3 ( | ) $ H H H e H X b i H o p M a j i b H o r o H a H O M a j i b H o r o 3(^(^eKxa XojiJia. 0 6 H a p y M c e H 0 A B a 

H H K a H S M e H C H H s a A H a 6 a T H H e c K 0 H x e M n e p a x y p b i n p n j i e r a p o B a H H H a j u o M H H H e M . M C T O A O M 3nP 

noAXBepacACHO A B o i i H H K O B a H H e B M a p x c H C H X H O H 4)336. n p o B e A C H o x e o p e x H H e c K o e 

Hcc j i eAOBaHHC M a r H H x o K a j i o p H H c c K o r o 3 ^ $ e K x a B 4)eppo- a H X H ^ e p p o M a r H e x H K a x c B b i x o A O M 3 a 

npHSj iHHceHHe c p e A H c r o n o j i a . n o n y H e H b i A o n o n H H x e j i b H b i e B K n a f l b i B x e n J i o c M K O c x b 3 a c n e x 

CHHH-CnHHOBOH KOppeJ IHHHH. 

4.4. H c c j i c A O B a H b i M a r H H X o o n x H H C C K H e (MO) H o n x H H e c K H C CBOHCXBa p a s G a B j i e H H b i x 

M a r H H X H b i x n o j i y n p o B O A H H K O B (PIIM) Ga(In)MnAs c K O H H e H x p a u H e i i Mn A O 10%, 
H O J i y n e H K b i x M C X O A O M H O H H O H H M n j i a H x a i j H H H HMnyj ibCHbDvi j i a s e p n b i M o x a c n r o M . JSfla B c e x 

o6pa3HOB 6bui o 6 H a p y » c e H C H A b H b i H M a r H H T o o n x H H e c K H H O X K J I H K B oGnacxH H H 3 K H X 

x c M n e p a x y p , x c M n e p a x y p a n o s B J i e H H a 33K (3(^4 '6KXHBHaa x c M n e p a x y p a KiopH) aaBHCCJia o x 

K O H H C H x p a i t H H Mn. B H A c n c K x p o B 33K H M n j i a H X H p o B a H H b i x o6pa3UOB c y m e c T B C H H o 

o x j i H H a j i c H o x B H A a c n c K x p o B 33K, Ana C H C X C M Ga(In)MnAs, n p H r o x o B J i e n n b i x M C X O A O M 

j i a s e p n o H aGjiauHH c x c M n c p a x y p a M H Kiopn B 5 A H 3 H K O M n a x H O H , M a r n e x H S M K o x o p w x c B a s a n c 

n p n c y x c x B H C M K j i a c x e p o B MnAs. Ilo A a n n b i M M a r H H X o o n x H H e c K O H H o n x H H e c K O H 

CHCKXpOCKOnHH B b l H H C A e H b l C n C K i p b l ACHCTBHTeJIbHOH, e'i(E), H M H H M O H , £ ^ 2 ( ^ 5 HaCTCH 

H C A H a r o H a n b H b i x K O M n o H C H X x e H s o p a A H S A C K I P H H C C K O H n p o H H H a c M o c x H . r i o j i o a c c H H c 

o c o G c H H o c x c H B c H C K x p a x 33K H ^2iE) H s y n a c M b i x o6pa3u;oB c o n o c x a B j i a e x c a c 3 H e p r H e H 

n e p e x o A O B B K P H X H H C C K H X x o H K a x 3 0 H H O H c x p y K x y p b i n o j i y n p o B O A H H K O B b i x MaxpHU, GaAs H 

InAs. Ha6jHOAaeMbie O C O S C H H O C X H B MO c n c K x p a x O X H C C C H B I K n e p e x o A a M M O K A y O G M C H H O -

pacmCHJICHblMH BaJICHXHOH 3 0 H O H H 3 0 H 0 H n p O B O A H M O C X H . CACJiaH Bb lBOA O CoGCTBCHHOH 

n p H p o A C 4 ) eppoMarHexH3Ma B PIIM Ga(In)MnAs, n o j i y n e n H b i x M C X O A O M H O H H O H H M n j i a n x a u H H 

H HMnyj IbCHbIM J ia3CpHbIM oxacHroM. 
JSjm c e p H H GaMnAs cnoes, B M p a m c H H b i x A a a e p H b i M n a n b u i e H H C M H s y n c H b i 

M a r H H x o o n x H H e c K H e H o n x H H e c K H C .CBQHCTBa,.xaK2ce K a K H C O H P O T H B A C H H C , 34)4)eKx XojiJia H 

HaMarHHHCHHOCTb. JJjisi H C K O x o p b i x o G p a s H O B o S H a p y a c c H O n o a B j i c H H C ( ^ e p p o M a r H e x H 3 M a B 

o 6 A a c x H x c M n c p a x y p nnace 80K. V c x a H O B n e H O , H T O p a c n p c A e n c H H c Mn B H H X c H J i b n o 

H C O A H o p o A H O H H X O MO C H m a j i H a G m o A a e x c a o x ^ c p p o M a r H H X H b i x B K J H C H C H H H (Ga,Mn)As c 

n o B b i m c H H O H K O H H C H x p a H H e H MapraHHa. Ha6iQ0AaeMbic O C O G C H H O C X H MO c n c K x p o B 

C B a 3 b i B a i o x c a co s n a n H x e j i b K b i M C A E H F O M y p o B n a ^ e p M H BrnyGb B a n c H X H O H S O H U . 

HsMcpcHH M a T H H T O o n x H H e c K H C cnc iCTpb i H a H O K O M n o 3 H T O B : (CoFeB)xCi.x B m n p o K O H oGjiacxH 
K O H A C H X p a U H H X . 



4.5. n p o B e A C H a paapaGoxKa H c 6 o p K a A B y M e p n o r o K o o p A H H a x H o r o c x o j i a H a K c n e p H M C H x a j i b H o 

n o j i y n e H O p a c n p e a e j i c H H e X O K O B B M C x a a x o M a x 2D M a r H H X H o r o M e x a M a x e p H a n a H 3 25 

3 n e M e H X 0 B c p e s o H a H C H o i i n a c x o x o f i 50.9 MFu. M e x o ; ; o M o 6 p a x H O H M a x p n a b i H M n e a a H C O B 

n p o B e a e H p a c n e x B036y5KAeHHH M a r H H x o H H ; i y K X H B H b i x B O J I H B 2D M a r a n x H O M 

M e x a M a x e p n a j i e H n o j i y n e H o x o p o m e e c o r j i a c n e c p e s y j i b x a x a M H a K c n e p H M e n x a . 

BnepBbie n o j i y n e H b i p a c n p e A e j i C H H H n o B e p x H o c x H b i x s a p a ^ o B , p a c n p e a e n e H H e 

a j i c K x p H H e c K o r o H M a r H H X H o r o n o j i e i i w i a o ; i H o r o H ^ B y x a j i c M e n x o B B 6 J I H 3 H p e s o H a n c H b i x 

n a c x o x , a xaicace fljia J I K H C H H O H c x p y i c r y p b i , c o c x o a m e i i H 3 Sojibinoro HHcna 3 J I C M C H X O B , 

n p c A c x a B j i f l i o i i i H x coGoii ^ B a ^ b i pacm,enjieHHbic K O J i b i i c B b i c p e s o n a x o p b i c m c j i a M H , 

H a n p a B j i c H H b i M H ^ p y r K a p y r y . 3 K c n e p H M e H x a j i b H O H M e x o A a M H H H C J I C H H O F O M o ^ c j i n p o B a H H a 

n o A X B c p a c f l C H n p e o 6 j i a a a i o m H H 3 J I C K X P H H C C K H H x a p a K x e p B s a H M O A c f t c x B H a 3 J ieMeHX0B 

A a H H o r o XHna, a xaKace c n o M o m b i o a H a n n x K H C C K H X p a c H c x o B GbuiH n o j i y n c H b i K03 (^4 'HHH6HXbi 

M a r H H X H o r o H SJICKXpHHCCKOrO B S a H M O A C H C X B H f l . 

JlaxepaKbHbie cnHH-BeHXHKbHbie c x p y K x y p w , cnHHOBbiH 3(J)(^eKX X o K J i a , oGpaxHbiH cnHHOBbifi 34)^eKx 

XoKj ra , c iu iaBbi r e i i c K e p a , MarHHxoKaKopHHeMCKHH 34>(l)eKX, MarHHXoonxHMecKHH 3(|)(|)eKx K e p p a , 

MarHHTOTpaHcnopxHbie CBoficxBa, pasGaBKCHHbie MarHHTHbie noKynpoBOAHHKH, MexaMaTepHanbi. 

5. KJnOMEBblE CJIOBA 

3aB.Ka4)eapoii MarncTHSMa 
npo(J)eccop 


