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BBEIlEH~E 

CoeAIo1HeHlo1e Sa Fe l P Ig J=lBIlReTCR reKcarOHanbHblM $epp~TOM Hma M, .I B KOTOP OM MarHIo1T Hbie MOMe HTbI 1010H09 F'e3+ HanpaaneHbl BAonb OC l-1 C 
3neMeHTapHO~ A4e~KIo1 n plo1 Bcex TeMnepaTypax, ,..,eH bWIo1 X 730 Ki ll . 
MarHIo1THoe ynopRA04eHIo1 e B 3TOH CTpYKType oc~ecTBnAeTcA no Me
Xd HIo13MY KOC BeHHQ r o 06Me HHoro B3aIo1MoAe~ CT BIo1A /ceepxo5MeHa/ B CO
OTseTCTBIo1H CO cxeMO~ rOpTepa / V , H3BecTHO , 4T O Clo1nbHoe BDIo1 AHlo1e 
Ha Ma rHHTHy~ CTpyK TYP Y nOAo6H~X coeAHHeHIo1~ OKa3b1Bae r 3aMe~eHlo1e 

)t(ene3a Ha HeMarHIo1THble l-If1101 cna60Mar HIo1THbie a TOMbl. B 4aCTHocTlo1, 

B pa60Te 131 leM. TdK)I(e lll / npl'IBeAeHbl AdHHble 0 pe3KoM n a,tleHlo11.1 

HaMarHIo14eHHOC TIo1 HaCbllUeHIo1R B PRA Y coeAIo1HeHIo1i1 Ba(TiCo) " Fel2-2XO}9 
c y BeIllo14eHI-1 eM x . KaK n QKa 3aHO B He~TpOHorpa¢114e C KOa; pa60T e 1 4 . • 

B 3TOH CHCTeMe c oeAHHeHH~ np~ x ~ I , 2 Ha6n~AaeTcR uen~H PRA 

KOHlle HT pauHOHHblX H TeMnepa TypHblX Ma r HHTHblX ¢la30s b' x nepe XOAOB. 

B TOM '-lHcn e n epeXOAbl C n ORSne HJ.1 e M renHKOHAanbHoro J.1 KonnHHeap

HOro aHTIo1¢>eppOMarHHTHoro ynopRA04e HHA . TaM *e nonY4eH~ YKaaaH HA 

Ha T O , '-lT O 06pa3y~aAcR npH x > 1,2 HOBaR MarHHTHaR C TpYKTypa 

ABnR e TCR cy~ecTBeHHO HeoAH oPoAHOH 101 COCTOHT 1013 Ha60pa 06naCTe~ 
C xapaKTepHblMH pa3MepaMIo1 ... 300 A 101 OTn H 48101..1.( HMHCR n epHOA8 MH cnH

panH. 

B Hac T oAU4eH pa60Te coo5tua~TcR pe3 yn b TaT bi He&.1T p OHOrpa¢lJ.14eC KOro 

HccneAOBaHHR cOeAHH e HI1 A Ba(TiCo):; Fe B 0 19 / Aanee Ba(TiCo)2 Mi. 
npeAnpl1HRTOr O C u enb~ y T04HeHHR ero MarHHTHOH CTPYKTyp~ 8 TCM

nepaT y pHOM I4HT e peane lj,2 ~ T <- 290 K. 3Kc nepHMe HTbi 6b.nH Bbl n on

HeH~ Ha I1Mnyn bcHo M I1CT 04HHK e HeHTpoHoB ~6P- 2. Ha AI1¢>paKToMeTpe 

~H-2. npeAHa3Ha4eHHOM AnA I1 CCneAOBaHHA CTPYKTYP C 60nbWI1MJ.1 ne

pJ.10AaMJ.1 n OBTopAeMOCTH b Bbl COKaA ~H TeHCI1 BHOCT b HeHTpOHHoro n Y 4

Ka, BnnOT b AO ). os lOA I Manb.H ¢lOH 11 XopowaA pa3pewalWl8 A cno c06 

HOCTb 8 06n aCTI-l 60l1 b Wl1X Me)!(nnOCKOCTHbIX paCCTOAHHH n C>3 BQl1\.1!1H yBe 

peHHO 3a¢I1K Cl1pOeaTb Ae T aI1H AJ.1¢>paK~ J.10HH~X cneKTpOB, C T PYAOH Ha6~
A ae Mble Ha 06b14HblX AJ.1¢paKTOMeTpax. B Ll aC THOC TH , 6b1J111 H3AC)lum 113

MepeHbI nono*eHIo1R. Io1HT eHCIo1BHOCT I1 101 WJ.1P HHb/ 1I0"- r o ca TCnmHiJ K C3

TennI1TOB. conpOBO*Aa~Io1 X nl1K H C ManblMH I1HA eKCaMH MHnnepa . 

1. 3KcnEP~HEHT 

n OAPo6Hoe o n l1Ca Hl1e Al1lt!paKToMeTpa ,IlH- 2 COAe pHf\.ll 1 CfI B Pil60T C .':", 

3Kcnepl1MeHTb' npOBogl1(1l1 cb 8 Baplo1a "lTe c OA HOKOOPAI1HaTHb.M n0311

Ltl10HHo-4ye c T 811Tenb HblM A CTe KTopOM, KOTOPblH oxa a TblS3n yron OKOno 

10 (j B nnOCKOCTH pa C c.eAH~R '" 11M-en y r Jl ()BOe p~3 peweHI1C ",,0,5° . ~t141
1 _.. ,_ .. 



paKLt~OHHble c.neKTpbl \13MepR J1I.1Cb npH HeCKOflbKJ.1X yrnax pac.CCRHHA 

OT 10° AD 150° I \01 B pa604eM I-1HTepsane AJll-1H BOJ1H 1 +10 $. perHC T

pHpOBaJ1Io1Cb cpa3l' Bce nopRAKH oTpalKeHIo1R C dbkP 8 AI1ana30Hax 
O,6~ ~ M 6~60 ~ npH 60nbW\o1X J.1 MaJ1~X yrnax COOTBerC1BeHHO. 05
pa3e~ npeACTdeflRJ1 co6o~ MOHOK plo1CTanll B~COKOH creneH\o1 coeep
weHCTBa c xapaK TepH~MH pa3MepaMJ.1 3x3x2 MM3. OH nOMe~anCR B KPHO
CTaT, n03BollRBWHH nOAAep)l(l.1SdTb TeMnepaTYPY B Io1HTepaane 4.2..;.290 K 
c T04HOCTb~ .0, 1 K. B 31 0M TeMneparypHOM HHTe pedne 6b1Jla J,13Mepe
'tid Cep\o1R ASYMe pHblX He'1T poHorpaMM no 11a npa BnCHWRM (oot) • (hoo) 
\01 (hho ) 05paTHoi1 peweT KH. nplo1 C'"beMKe Han paBneHJ.1H (hoo) H (hho ) , 
KpoMe Toro, npOBOAHJ10Cb CKaHHpoeaHHe KpHCT annOM B AHana30He 
+70 

B nnOCKoeTH , COAep*a Bwe'1 Hanpa BIleH lo1e (oor) . 
- 06pa6oTKa ~3MepeHH~X cneKTpOB 3aKIl~yanaCb B nOCTpoeH1011o1 COOT

BeTCTBY~~""X AeYMepH~X ce4e HIo1'1 o6paT~oro npOCTp aHCTaa Kp~CTaIlna 

..., B onpeAeneHlo1101 Io1HTeHCIo1BHOCTIo1, n0J10~eHIo1~ 101 W"" PHM ~ AH¢paK~~OH

HbiX nlo1KOB, KOTOPble BblYIo1Cn~nIo1Cb noc ne nepeKOAlo1p09 aHIo1~ ABYMepHoro 

Ma C01Ba Io1HTeHCIo1SHOCTeH J (.\. 0) B oAHoMepHbll:1 MaCClo1e l ( d), rAe A, 
o ..., d - Anlo1Ha BonHbl , yron 6p3rra 101 Me)f(nnOC KOCTHoe paccTo~Hlo1e, 
CB~3aHHble 3aKOHOM 6p3rra. 
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PHc. l. IlmbpaKullollllwn cueKTp OT nnoCKOCTH (001) ' al /WI 
J = 7s", 0/ Will 0 • So . 

XapaKTe pHble A"'¢lpaKl(,110 HHblC cne KTpbI OT n!10CKOCT Io1 (00'>. 101 3 Me 
peHH~C np..., leMnep aTy pax 290 101 77 K, nplo1aeAeH~ B d -WKan e Ha 

pHc . l a ,6 Ic n eKTpLtl HOpMlo1 pOBaHbI Ha <1>0 A't. rAe ell - cne.KTp n3AalOo 
utHX He o6pa 3el~ lfei:1 TP0l1oa/ . Ha PIo1C. 2 H 3 nOKa3aHbI AB YMepHble pac.

npeAeJleHH A Io1H TeHC Io1BHOCT Io1 B6nlo13101 y:-mOB 10081 101 /1101 o6paTHoH 

peweTKIo1 n plo1 T "" 77 K. 
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PUC. 2. PacnpcJ]eneHHe UHTCJlCHl) 

• IIOCT" B nne /00 81 o 6paTHoi\ 
pemeTI<H. U,,,,,'1.5 

PHC . 3. Pa cnpCACneHJle KIiTCIICHS  o5.60 5.70 AlAIHOC-Tn B y 9JIC /11 0 / OOpaTiIOrl pc 


We TKH . 


2. 06CYJl(IlEH~E 

ATOMHaFl CTpYK Typa r<plo1CTannOB Ba(TiCo)~ M Io1MeeT reKc arOHanbHYIO 

3neMeHT a p HylJ " 4e ~)(y c pa3MepaMH a:; 5, 8/j fl., c == 23 , 2 ~. OHa 

npHHaAne*HT n pOCTpaHCTBeHHOH rpynne P6 3/ mmc ..... np~ oTcY'TCr aHH 

MarHHTHoro ynopRAo~CHIo1~ B HanpaBneHHH (oof ) Aon*H~ Ha5~AaTb-
CA TOllb)(O l.Ie THltIe C , - 211 nopFlAKH OTpa>KeHIo1A OT 6a3Hom l:1 nIlOCKO 

CTH , OAHaKo Y)Ke npl1 T = 290 K 4eTKO BHAHbI KaK nopAAK"t C , - 2n + 1. 
Ta K H eaTcnnHTH~e nHKH. conpOBOmAa~He 4eTH~e nop~AJ(H OTpa~e 

HH'R, npH n OIlHlllleHHII1 TeMnepaT Y p~ CH llbHO YBeJ1l,1 4Io1Ba e TC~ HHTeHCHB 

HOCT b n~KOB c , _~+ ] H c a T e nn~rOB , HMe~Io1 Hcn Ma rH Io1 T Hw~ BKllaA 

D n"'K ~t C , _ 20 YM.eHbWaeTc~ loll, KpOMe TOro, cYUlec rseHHO YSe.JlHYH

Bc)eTCR pac.CTOA f~lo1e OT c aT enIlIo1TOB AO OCHOBHbl X o -rpa)llleHH" /Pl1c . 41 . 
Elqe OAHOH )(apaKTepHo~ oc06e:I'lHOCT blO 1013Me.pCtmWX cneK TpOB ABllReT

CA ManaA, npaKTM4eCKH nonHOCT b O onpeAe nA CM(lA ¢YHK~HeH Da3pewe 

HHA AHq,paKTOMeTpa. W\.1 p ... l"ta OCHOBHblX 1,·w :T Hblx '" He4eTl-H..xl AHlPpa K 
~HOHHblX n ... 1<09 ~, 04eH b GOll bwaR WHpHHa c. aTennHT HblX nHI<OB B Ha

npaB l1e H~n1 c", 
At1antt3 pacn 0 I10llleHHR Ha6ruoAaeMbi x CaTCl'UU1TOB OTHOCHTCl1bHO ya

noB 06paTHOH peweTK'" leM. pHc . 2 J.1 31 nO]BOl1ReT CnenaTb OAHO

3Ha4HbtH BblBOJJ, 0 TOM, 41 0 B B«TlCo) 2M BO BceM Io1 CC J1CAoaaHHo M 

Io1 HlepBane TeMncpaTYP ocy~ecr8nRcTc A re~HKOHAal1bHOe ynopAA04c 

HHe c n HHOB no THny npocTo~ cnH p a n H S5 c aeKTop o M cnHpanH , na 

pann enbHblM OCH t' 3neMeHTapHo~ Rye HKIo1. B 3TOM CJ1 Y4ae DeK Top 

B 06paTHoM np'oc T paH~ To c. onpeAe!1R~Io1H nono*eHHe ca Tc nnHroB. 
eCTb I~ .., 110 ./-:. rAe H o - (]eKTOp OCHOBHoro y3na o6paTHoH pewen(w, 
~ ~. 
r - ae KT Op c nJ.1 pan~ . AnA Hanpael1eHH ~ (001 ) I H 0 H r napannenbHbll 
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Pli C. 5 . 3aoilc liMOCTb I1Ppuo,an 
1.' 40 I,'j a l Al c mipalHr d ll OT TeMnepaTypbl. 

neplo10A c.nHp':lJ1H onpeAem~eT CR 1-13 COQTHOWeH\.1f1 d 6 ,.. d . do I d - do . I 

rAe d .::>: !I·j ·- I ,dO Ii - I - nOnOlKe l-iHR OCHOBHoro lit caTenm1THoro 
m1KOB B d -WKiine . 101 3Me p eHHafl 3iJBVlCMMQCTb d s aT reMneparYPbI no

Ka3aHa Ha pl4c .5. aHAIIO. \fTO n "DHOA cm1panV1 ..,cnpc pbl BHO 101 3MeHR
eTC" . npH6m,,"(a~Cb K d N ::;r 36 A np"" T • O. VI, CIleAOBaTeI1bHO I ne

P110,(lbl c n ttpalll.1 III a rOMHo.:1 crpYKTYPW HeCOltl 3 MepHMbI BO BceM Io1ccne

AoeaHHOM ~1HTcpeanc TCMncpaTyp . 
bOll bWOH HHTepec npeACTaeJ1ACT sonpae 0 Wt.1PIo1HC CaTen~\.1THUX 

m iKO B . B 0 3HO*HblMI"' np~14~1HaM/.II YWH peHJ.1 11 CaTennl4 TOB no cpa BHeHllt10 

C OCHOB t-lblMH nJ.1 K<) M"1 Jo\OrYT 6LITb 50nblllaH A"1CnepCI-1 R n e plo10AiJ cnlo1pa
IlH H MGlI1*".:1 pa3MCp K.pHCTanm.,4CC KHX 6 noKoB ~ B KO TOPblX i-1MeeT MeCTO 

r e llJ.1 I< OI-1Aam"Hoe ynopAA04c HHe Ma r HH THb/X J'1.0MCH TOB /Mana n AI1HHa 
Ko r e peH THOCTH c n~1 PiU1H/. B 06tqCM clly"tae AJ.1 CnepC YlfI AH¢l pat<,-,,,,,oH
Horo nHKa carClltuna B d -WKanc onpCAenAeTCR ¢lOPMynoYl 

2 2 ', .J ., .1 4 2 <>
(J et .- (R (d) , ,.,; . ,-, . d '" I d 1 011

f) 
I· d CtJ; 0 , 4D: . 

rAe R(d) - BKIl.:JA KOHe 4t-loH pa 3 pe walOUleH c noC06HOC1 L1 A"1iPpa KTOMe Tpa, 
0; I T2 - OTHOC L1T enbHaR AHCne pC J.1A nepHoAa c nJ.1 pan~, D. 101 O~ 
c.pe AHHe pa 3Mc pbl Ko repeHT Hwx o6n3cTe i"i B napan n e/lbHOM 101 n e pne HAIo1
KYIlAPHOM K BeK To py pacce RHH R Hanpa e neHIo1Ax. AHan J.1 3 3Kc ne pHMeH
TanbHblX 3aBJ.1CJ.1MOCrciil (tJ')2 a u~ / rl 2 _Rl( d) /plo1c.6 / nOKa3b1BaeT, 
4TO Ha61l1OAaeMa R WI-1P Io1HiJ c a TenmtT HblX nlo1KOB nOIlHOCTblO 06YCnOBneHa 
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Puc. 6. OTlloclITcnL llaR AHcnep c ml 

DIJIPIUlbl Ca TCJ11TJt TlIhO< nUKOS AnR ABYx 
.10·' 

16'" 

yrn o u A IU})P3 K lI.lllf / . - 0 = 30 ° , 
• - O. 75" /.I. 

KOHe4HOCTbIO pa3Mepoa 6nOKOB SAonb 
BeKTopa CI1HpaI1H /T, K. (0 ' )2. 0 
nplo1 d ... 0 / 101 He 3aSIo1CIo1T OT (). 
Pa3Mep 6 nOKoB /Anlo1Ha KorcpeHTHO~1 s 

o6nac r~/ 3a SIo1Clo1T OT TeMncpaTyp~ 

101 nPIG T •. 177 K COCT a aru~ ef OKono 
0 150 A. BKnaA B no nHYIO ~ lo1cnepc~~ 

'0 20 
d

21.P) caTennlo1THbl X nlo1KOB a T pa36poca 
neplo10~OB cn~panYl 101 OT KOHe4H~X 

pa3 Me pOB 6nOKoe nepneHAIo1KynRpHo OCIo1 c* He nl?eBblw.:.eT 3Kcneplo1MeH 
Toill1 b HblX oW10160K, T , e . n, iu <7, 10-3 D,, " 500 f\, 

Manil A Wlo1pIIIH a Mar Hlo1lHblX, nL-1KOB C , '"' 2n t 1 / pHc.4/ o3 Ha4a e T , 
~TO YKa 3aHH~e CTpy KT YP~ cT poro nep~OA~4H~ B oGnacTAx KpL-1CTanna. 
pa3Mep KO TO PblX DAonb HanpasneHHA ~ cy~e c T BeHHo npe Bblwae T pa3Me p 
finoKoB c re nlo1 KOIo1AaflbHblM ynopRAo4eHllleM MOHeHTOB. B03MO*HblM 06~Ac
HeH HeM 3To ro ~aKTa ABn AeTCA npeAnono~eHlllc 0 TOM, 4TO r e nlo1KOIIIAallb
HaR 101 KonnHHeapHa R CT PY K Typ~ ofipa3YCTCA pa3HblMIo1 HOHaMIo1 *ene3a, 
HaxOAA~IIIMHCA B He3KBHBaneHTH~X KpHcTannorpa¢1014eCKHX n03 101,-, Io1A X. 
H3BeCTHo 'l' . 4TO 1010Hb! Fa 3 " 3aHHMalOT B CT pYKType BaFo 1 20 1~ n0 3101
'-'HH Tpex Tlo1nOB: OK Ta 3A PH~ eCKlo1e, TCT pa3APlo1 4CCKIo1e 101 n03101~ 1o1 1o1 C n RT Io1 
KpaT HO~ KOOPAl1H aLt ioleH aTOMOs Klo1cnopO.Q.a . nplo14e t-l nplo1 3 aMe.tqe HIo1H F e 3. 
Ha (Ti 4t ~. C0 21

) . Ha4lo'Hfa A C KOHueHT pa4 101 ~ X " 1 ,2, np C'"A nO"lH1 
TenbHO 3acenAerC.R nR TIo1 KpaTHa.A n03~ U"' :R. J1 3uecT HO TdKMt:e '4 . 4TO nplo1 

x )- 3 eo sceM TeMnc parypHOM I-1 H repaane C.YUlee TDODal tl-t ~ Mil r HJ.1 THO rO 
ynopA~04eHJ.1R B Bn(111CU)J:; M Kpl-1C Tann ROllReTCR KonnH t-tcapH blM a H T~ 
illepPOManteT HKOM. nO- 8 11 ~\.1MOMY. HeOAHopOAHOC T b 3aMew,eHH FI HO HOB /t(e
ne3 a Ha Ti lit Co n pIo1 Mallb1X x 101 np~BOAHT I( nOflS n CHIo1K) 6n04Hoi1 r e
nHKOI1Aa nbHOH CTPYKTY Pbl . 

05pa~aeT Hd ce6R UHlmdJ.tve /Pl1c. 1 / y~e Ha600AdsncecFI paHee .'6' 
B \.13 0MOJ>4)HO~ C rpYKT ype CaSe x Fo I~ J: HCPd oeHC TaO IoIHfeHCHBHO 0 19 
CTe Y! caTenlH1TOB C eet<TopaMH ±; . n peAOOltleHHoe B '6 ' 06"'bRCHeH He 

3Toro 	$aKTd cynepno3101'-'He~ taTcnfl~TOB ~e ppo- 101 uHTH¢eppOMarHH l

I 
H~~ pe$neKC08 , D03HHKa~c~ n p H AcneHHI1 3neMeH T apHo~ R""eHK~ Ha 
AB a ~ar HHTOHAeHTH4HwX 6noKa , B HaWCM CnY4ae He Mo*e T 6WT b cnpa 
BeAm18b1 M ..,3- 3a OTMe4et-t~tcWI 9b1I1,JC HCC0 !-1 3Meplo1 "",,OCT Io1 ren~)(O"'AanbHO~ 

\ 	 101 arOMHOH CTPYKT YP . nO - 8H~Io1MO~Y. HMCHH O HeC0I1 3Mept.1MOCTb ncpHO

AOB c n HpanH 11 a TOMHO~ C TPYKTYP~ 9 CO~CTaHHH ~ Mano~ AnHH OM 1(0 
repeHl HOCT Io1 c n\.1panc~ ~p~ BOn~T K HepaacHcTB y ~HTeHC HOHOCTe~ C~ 


Tennlo1TOB. 


5 

http:ynopA~04eHJ.1R
http:nl?eBblw.:.eT
http:AHanJ.13
http:np~14~1HaM/.II


3AKfiYJ4EHHE 

npoeeAeHHoe He~TDOHOrpa¢~~ecKOe ~ ccneAOBaH~e COeAHHeHH~ 

Ba('I'iCo) 2 M BbI.R8l.1I10 CJlO)f(HbI~ XapaKTep C~eCT8YIOU\erO e H e M Mar

Hl.1THOrO ynOP.RAO~eHHR. B TeMnepaTypHoM ~HTepBaJle 4 ,2 -290 K Ha6JlIO
AaeTC.R rem1KOHAa11b Ha.R C.TPYKTy pa noma SS c eeKT opOM c nlo1panlo1, 
napaJlJleJlbH~M QCH ~ Kplo1C TanJla. c He ~ c oC~eC TByeT KOI1JlHHeapHa.R 

a HTIo1¢epPoMar HHTHaA CTpYKTy p a . r eJlHK0lo1A 3 Jl bHa .R CTPYKTypa Io1MeeT 
6no4HblH xa ~aKTep, AJl Io1 Ha KorepeHTHOCTH c n lo1p anH BAOJlb ~ COCTae
m~ eT "" 150 A nplo1 T!!I: 77 K H He 3 H34J.1TenbHO YB e nH4 Hsae T C.R npM T = 
= 290 K. nepHoA c n Hp anH HeCOH 3Mep lo1 M C aT OMH~H ne pHOAOM 80 eeeM 
Io1HTepBane TeMn e paTYp . AHT k$eppOMa r~HTHoe yno pRA0 4eH He ocy~ecT
BIl.ReTC.A B 3Hal..llo1TeIlbHO 60I1bWH X n o p a3Mepy 0 6 naC H IX Kploo1C Tan na. 

TaKC v, xapaKTep MarHIo1THoi:1 c TDytny pbl Ba{TICo) 2M. n O-SIo1AI.IIMOI-\)" 	 CB.A
3a H C 803H~1KalOU.4e~ nplo1 MaDbi X KOH~eHTDaLl~Ax (Ti + Co) HeOAHo pOA
HOC T blO 3 aMc.we HI-1.A ....OHOB F'e3+ S He3K S .... BaneHT Hbi X KpHCTallIlO rpa¢,.,.. 

lIe c KI-1X n03 101 1.1, i-1 .A X . 
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TEMAT~qECK~E KATErOp~~ nysn~KA~ 

OBDE~MHEHHOrO ~HCT~TYTA ~PH~ 

~CCJIE~OBAH~ti 

HHJleKC 	 TeMaTKKa 

,. 	3Kcneplo1MeHTallbHa.A $10131o1Ka 8~COKIo1 X 3HeprH~ 

2. 	 TeopeTH4eCKa.A $~3I.11Ka 8b1COK~X 3Hepr~~ 

3. 	3KcnepHMeHTallbHaR He~TpOHHa.A ~H3I.11Ka 

4. 	 TeOpeT1.II4eCK a.A ~1.1131.11Ka H~3KH X 3Heprl.ll~ 

5. 	 MaTeMaTIo1Ka 

6. 	 ~AepHaR cneKTpOCK Onlo1.A 101 paAIo10 XIo1MI.IIR 

7. 	¢1013HKa T.A~enbiX I.IIOHOB 

8. 	 Kpl.IIOreHI.IIKa 

9. 	YCKOpl.IITenH 

10. ABToMaTH3aLlHR o5pa6oTKH 3Kcneplo1MeHTanbH~x 

AaHH~X 

1' . Bbl4101CDIo1TenbHaA MaTeMaTIo1Ka 101 TeXHI.IIKa 

12. XI.IIMIo1.A 

13 . TeXH I.IIKa ~1.II31.114eCKOro 3KcnepHMeHTa 

14 . ~cclleAOaaHH.A TBC PAbiX Ten H *HAKOCTe~ 

RAepHblMH MeTOAaM Io1 

15 . 3KCnepI.IIMeHTa1lbHaR ~1.II3101Ka RAepHblX peaK4H~ 
npl.ll HIo13KIo1X 3HeprHRX 

16. ~o3HMeTpI.IIR 1.11 ¢10131.11K3 33~Io1T~ 

17. Teop l.ll.A KOHAeHCl.llpoa3HHoro COCTORHI.IIR 

18 . HCnOllb30aaHHe pea y nbTaTo8 H MeTOAOO 

$ YHAaMeHT3nbHblX ~~3H4eCKHX HcCneAOeaHHK 
B CMe*H~X 06naCTRK HaYK Io1 H TeXHHKH 

19. 6HQ¢H3H Ka 
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Op~HMMaeTCA nOAnMCKa Ha npenp~HTW ~ C~eHMA 06~eAMHeHHOrO ~HCTMTyTa 
RAePHWX MCCneAOBaHMH. 

YcraHoBneHa cneA~aA CTOMMOCTb noAnMCKM Ha 12 MeCR~ea Ha M3AaHHA OHftH, 
8Kn04aA nepecwnKy• no OTAenbHWM TeMaTM4eCKHM K8TerOPMRM: 

HHl!EKC TEHATHKA 

1. 3KCnePMMeHTanbHaA ~H3~Ka BWCOKMX 3HeprMH 

2. TeopeTM~ecKaA ~M3MKa awcOKHX 3HeprMH 

3. JKcnepHMeHTanbHaA HeMTpDHHaR $M3MKa 

4. TeopeTM~ecKaA ~M3MKa HH3KMX 3HeprMH 

s. MaTeMaTMKa 

6. RAepHaA cneKrpocKonMA H paAHOXMMMA 

7. tM3MKa TA*enwx MOHOB 

8. KpMoreHMKa 

9. YcKOPMTenH 

UeHa noAnHCKM 
Ha rOA 

10 p. 80 KOn. 

17 p. 80 Kon. 

4 p. 80 KOn. 

8 p. 80 Kon. 

4 p. 80 KOn. 

4 p. 80 Kon. 

2 p. 85 KOn. 

~ p. 85 KOn. 

7 p. 80 KOn. 

10. AaroMaTM3au~A o6pa6oTKM 3KcnepMMeHTanbHwx 
AaHHWX 7 p. 80 KOn. 

11. Bw~MCnMTenbHaR MateMaTMKa M rexHWWa 

12. x ....... 

13. TexHMKa ~H3M4ecKoro 3KcnepMMeHTa 

14. MccneAOBaHMA TBePAWX Ten~ *MAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepMMeHranbHaA ~M3MKa AAePHWX peaKUMH 
npH HM3KMX 3HeprMAX 

16. 

17. 

18. 

19. 

no3MHelPMR H ~H3MKa 3aWMTW 

leOPMA KOHAeHCHpQBaHHOrO COCTOAHMA 

Mcnonb30&aHMe pe3ynbraroa M MeTOAOB 
~yHAaMeHTanbHWX ~3M~CKMX HCCneAO&aHMM 
B CMe.HWX o6naCTAX HayKM M TeXHMKM 

f>MOIOM3MKa 

6 p. 80 KOn. 

p. 70 KOn. 

8 p. 80 KOn. 

1 p. 70 KOn. 

p. 50 KOn. 

P. 90 Kon. 

6 p. 80 KOn. 

2 p. 35 KOn. 

1 p. 20 KOn. 

OoAnMcKa MO•er 6wrb ~opMneHa c no6oro MeCR~a TeK~ero roAa. 

no aceM aonpocaM o¢0pMneHHA noAnHCKH cneAyeT o6pawaTbCA a H3AarenbCKHM 
OTAen OMRM no aAPecy: 101000 HocKBa, rnaano~TaMnT, n/A 79. 

BanarypoB A.M. H AP• 
HeHTpoHorpa~HqecKoe HCcneAoBaHHe 
MarHHTHOH cTpyKTYPbl Ba(TiCo) 2 Fag 0 19 

P14-85-726 

llpoBeAeHO HeHTpOHOrpa~~eCKOe HCcneAOBaHHe COeAHHeHHH 
Ba(TiCo)

2
Fe

8
o

19 
B AHana3oHe TeMnepaTyp 4,2+290 K. Bb!HBJieHo 

cocymeCTBOBaHHe reJIHKOHAani>HOH MarHHTHOH CTPYKTYPbl TJ:ma SS 
C KOJIJIHHeapHOH aHTH~eppOMarHHTHOH. feJIHKOHAani>HaH CTp)TKTypa 
HMeeT 6JIOqHbJH xapaKTep, AJIHHa KorepeHTHOCTH CITHpanH BAOJII> 
ocH ~ KPHCTa.rr.na cocTaBnHeT •I SO K npH T = 77 K, nepHOA cnH
panH HeCOH3MepHM C aTOMHb~ nepHOAOM BO BCeM HHTepBane TeMne
paTyp H yBeJI~HBaeTCH oT 36 R npH T = 4,2 K AO 210 X npH 
T = 290 K. Pa3Mep o6nacTeH c ~HTH¢eppoMarHHTHbM ynopHAoqe
HHeM cocTaBnHeT He MeHee SOO A. BbiCKa3aHo npeAnOJIO)I(eHHe 
o TOM, qTo xapaKTep MarHHTHOH CTPYKTYPbl Ba(TiCo) 2 Fag 0 19 CBH-
3aH c B03HHKBJOJneH npH Ma.Jlb!X KOHUeHTpaUHHX (Ti + Co) HeOAHO
POAHOCTI>~ 3aMeJneHHH HOHOB Fe3+ B He3KBHBaneHTHbiX KpHCTanno
rpa~~eCKHX D03HUHHX. 

Pa6oTa BblnOJIHeHa B na6opaTOpHH HeHTpOHHOH ~H3HKH OIDIH. 
OpenpHHT O&I.~HeHHOro HHCTHTYTa liAePHIIIX HCcnQoiJ8JIHA. ,lly(SHa 1985 

Balagurov A.M. et al. P14-8S-726 
Neutro~ Diffraction Study of Ba(TiCo)2 Fe8 0 19 
Magnet1c Structure 

The results of single-crystal neutron diffraction study of 
Ba(TiCo)

2
Fe 80 19 magnetic structure at T= 4.2-+290 K are repor

ted. They show both collinear antiferromagnetic and SS-type 
helicoidal ordering. The helicoidal structure is formed by 
clusters, the coherence length along c-axis being ISO A at 
T = 77 K. This structure is incommeasurate with the atomic 
one all over the temperature range, the helix period being 
36+210 A at T = 4.2+290 K. An assumption is made that the 
pe.culiari ty of the the Ba(TiCo) 2Feg 0 19 magnetic structure is 
connected with the fluctuations of the (Ti +Co) density in 
nonequivalent cell positions. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1985 


