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I . Bs e.ll8HH8 

Bo3HH KWHA B Ha~ane Hame~o Be Ka HHTepec K rrp06n8Me ~30BWX nepexo

AOB 11 CBH3flHHW{ C t\HMIi HBJl8HHi-1 He oc na6e1laeT AD H6cTomuero s peMeHll . 

~OCTaTOQHO CK63aTb , 'lTO 3a HCCJleAO~H 11 3TO~ 06J1aCTI1 6HJ111 rrpl1c~e

HhI Tpl1 H06eneBc Kiie np8MI'lH . r1pI1 11eM nOCne,II,HRR 113 Hme Bcero ABa T'o,o.a Ha

3SA U3aH- ,Qep-Ba.a.n bc . 1910; JIaH,llay. 1962 ; &!J1COH . 1983 r . ). TaKoH HH

Te pec CBH3aH B nepBJ'Il o~epep,b C TeM 06CTOJrTQJll,CTBOM , trTO Hp,eM 11 MeTO)J.bl 

orraC~R ~a30Bux nepexO,llOB HaxO,QRT mHpOKoe rrpHMeHeHHe He TOJl bKO s ~

3J1JKe KOH,Il.etlCllpoBIiHHbIX CpeA ( CBepxnposo~OCTb, War'HeTI13M, cerHeTO

3J1eKTpIlKH II )J.p.). 1'10 K B RAepHO~ ~H3KKe II ~3HKe 3J1eMeHTapHHX qaCT~ 

(M 8PHaIl MaT8pHll. HapymeHHe CHMMeTpHJl! npH B3aKW0Ae[.lcTBHHX, KBaPKOB~ 

KO~HMeHT H T.,Il..) . Kax 113SeCTHO, AnR ¢a30BO~O nepeXO,ll.a XSpaKTepHH 

KalleCTSeHHHe H3NeH8HHR ¢M3HQeCKHX CBO[.lCTB CHCTe~, B03HHKaD~e npH 

M3MeHeHHH KaKHX-JlK60 BHemHKX napaMe~OB (TeMnepaTypN. ,Il.BBJleHHR, 
3J1eKTpOMar'HHTHoro n onR H T. n .). Ha npoQecc paaBKTll1l ~OBoro nepexo

,D.a 60nbwoe BJI1UIHHe OKa.3h1BaIlT iflnYK'ry~, llHCJlO HX B03paCTaeT no Mepe 

llpH6nHMeHKR K KpHTJIJ~eCKO~ Toqxe. 8aMHyD ponh npH aTOY JIJ~T r8~8po

~aHNe ~nyKTyaD,HH, KOTOpble xapaKTepH3yvl'CH (B OT1UIllHe 0'1' T'OMOrfJIl3HWC) 

06pa.aOBaHHeM B HeKOTopOM ~OBON COCTOHHKH C OITpe,ll.eneHHoR CKUYSTpHe~ 

NaKpoCKOnHl.leCKHX 06nsct'eR c APYI'0~ cKYNe'1'pHeR, COO'l'B8TC'I'ByIlm.eR ,Il.pyroR 

~e. B ot'JI~e 0'1' r OMoq;aaHLDC iflnyK'1'Y~R I'eTep~HHe ~~ cy

~C~B~ He ~onbKO B6J1H3K TOI.IeK ~OBoro nspexo~. HO R B O~~ mHpOKO! 

06naCTH TeunepsTyp. Boo6~ r OBopA . OHM HOCHT ~CKK~ xapax~sp , 

'1'. e. Qltcno K pa3}lsp lOt warY" WSHJn'bCR co BpeIl8HS". HT&X , B CM C'1'eWS 

NorY'" B03HKKATb COC~OHHKJI , 06J1~8IlIII.He O,ll.HOBpeMeHHO CBO~CTBaMK CKMMST

pHK AB)'X ~3. TaKJIJe COCt'OfJHHJl HIl3DlB8.M' rSTspo4laaJmlflf. 

MHKpoCKOOHI.ISCKOe OnHcaHHe r eTepoiflaaHLDC COCTOflHHR B HSCTo~e 

Bp8IUI ycneJlDlo npoBO.IUI'rOJl r pymIol T80P8TDOli JJ.y611H(oli. ,R8IIpIDl8p/I ,2/). 
UQJlOI:IIB!QU 11 OOBOBY IlO.ItXo,ltll. Ko~e~ KBa.8.IiIOp8,I!,Bla H .H.BorOJIllOoBS. 

C'fH!tIYJlJ1POBaTb 06paaOBaIDf6 rS'I'epo¢aaHWC COCt'OflHH~ MorY'!' pa.3nHQHO

1'0 po,D.a MHKpOnpKllecK, Ha.npKWSp. He60JlbWM l1pu.!ecb .pePPOWar'HHTHLDC a'1'O
WOB B TIapw.tB.l'He'l'H ltax . HaCTOfDl\1fn ,Il.OK]J8,Il. nOCBffilleH H3ytl8HHil ueTO,D,8M1{ 

HeATpOHHO~ ¢M31{KH reTe~ coct'OAHHR, B03HHKSDIII.KX B OCHOBHOW no 

3'l'oR npHllHH8 . 
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2. \ll3yYetule reTepocpa3HhlX COCTORHVlI1 MaT'lleTI1:KOB C n OMo l!l£!Q 

He~ TpoHo B 

Me,IJ,JJeHHble HellTp oHbl RBJJRlOTCR npeKpaCHhIM I'IHCTpyMeHTOM AMI 113Y'18

HJIlR reTepoifla3HhIX eOCTORHI'I~ MB.rHeTI'IJ<OB. GnB.rO,IJ,a.pR Ha.nl'lttl'lJl y He~TpOHa 

MarHJIl THOr O MOM8HTa Y,IJ,aeTCR r.reT1W ~lI1KCl1pOBaTb CYlIIeCT BOBIlJ-IHS MarHHT

HhlX HeO~OpO,!1.HOCTeA B BsmeCTBs . I1Me~~x BpeMR MH3HK rropR,IJ,Ra JIlnl'l 60

JJee 10- 2 c. OToro BpeMeHH AOCTa.TOQHO. qTo6~ rrponeTaDmvtll HeATpOH 

y crren rrpOB3 B.11MO,IJ,e~CT BOBaTb c HHMH. nepB~e pa60TW, B ROTOphlX C rrOMowpID 

HellTpOHoB Ha6nID,IJ,a.nHCb r e Tepl)(jla3Hble COCTORHHl'j B rrapaMarHeTJIlR3X, OTHO

CRTCR K KOHUY 60X - Haq~ 70X 1'1'. /3,4 ,5-7/ . PaCCMOTpJllM MeTO~. rrpJll 

MeHRBlliHeCR B 3TKX I'I CCn e,IJ,OBaHMRX. 

A. HerrOJJHpJll30B~e Hs ATPOHN 

a) ,lJ.I1!WJY3Hoe pacceRHJIle 

TIpJll HeynopR,IJ,or.reHHoM pacrrono~eHal'l B CTpyKType rrpJllMSC~ aTOMOB 

B03Hlu <aeT AI1i{xflY3Hoe HeKorepeHTH08 paCC9RHHe HeJ:1 TpoHOB. Ecnl'l rrpl'lMeCHble 

aTOMbl R TOMY ~e 0 6JIa.,o,an!' M8l'HlfTm,rM1'I MOMeHTaMl'I, TO BO 3HHI!aeT ,IJ,OllOJJHll

TeJJhHOe AI1!WJY3Hoe Mar Hl'lTHOe paCC8RH1'19 . rrporr op~OHa.nhHoe RBa,IJ,paTy Mar
HJIlTHOrO ~OpM¢aRTopa. Tax 0 6 CTO"T ,IJ,eno , eCnK BBS,IJ,eHJlle rrpHMeCHOrO aT OMa 

B MaTpVlQY He ORa3~BaeT B03Mymanmero ,IJ,eACTBKR He. 3JJeRTpOHHHe 060JIOqJ<H 

coce,~x aTOMOB Ma'1'pVll\hI. TIp" H8JIl'ltUUI 0 6nsc'1'e tl B03Myn18HllR cer.reHHe pac

CeRHJIlR 6Y,IJ,eT JIlMeTh BJIl,IJ, /3/ : 

~~ =(~~~:fcL S i~~~ r ~ di ~ Ct)e ~F IL (1) 
v 

~ ...... ~ 
I',JJ,e 9 = k - K. , V - 06'beM Kp JllC Ta.JIna. , ~ ... - Mar~'l'~ WOMeHT Hs ATPO

Ha, l - yron MelK,IJ,y BeRT opOM MB.l"HI'ITHOT'O NONeHTa. Vn JIl BSKT OPOM pacce-(..... ~ 

RHHH e . ~ ( ""1. ) - OTKnOHeHH9 WlOTBOOTH Mar Hl'lTHOrO WOWeH'l'a MB.Tpl1

QW OT cpe~eA , BU3BB.HH09 B03M~mvtW AeRcTB~eN rrpKWeCHoro aTONa , 

I1lih1MIf cnOBaYH, ~ (~ ) OIIHC9saeT nOJlIiPH3~1l 3JleK'fpOHHOr O o6JlaRa 

aTOM OB MaTp~, OKp~mvtx rrpl'IMecHHR CI1HH, r:/.. - KOHr\eHTpa~H rrpHNecl1. 

Y,IJ,06HO pa3,JJ,e JJ VI 'fh ~ ( ""{ ) Ha ,Il.Be tfac'l'H. O,IJ,HB. ~3 HHX CBR3aHa He 

nocpe,IJ,CTBeHHO C caYoR rrpJllMe Chll, B'l'OpaH o6ycnOB1!9Ha nOJlRp11 3~eR. 

B COO'f BeTC'1'BH~ C 3THM ~opMyny (I ) MO~O rrpe,Il.CTB.BHTh B BI'IAe 

(2 ) ~~ ( ~~~Tol $;,,; ~ [~,f,(9)+ f'~' (1)r 

2 

'hi &-- r 
r,IJ,e ~ ~ ~'i T ' a /U .. ,'l )r-<>< 11 ~\(.. - Mar HI1THUe MOMeHTbl 11 f ,opwfl8.XT O 

a TOM8. np ltMeCH ( L ) 11 n01! lIpI130 BaJ-IHOrO otinaI{a ( K ). t~OpMq'aJ(TOp 1="0;; 

cooTBeTcT5yeT 60Ree pa3MB.3WiliOMY B rrp ocTpaHcTile pacrrp€.lI,eneHI1I(J, l{C~ 

!= ~ , l103'l'OMY npH 60nblliHx' y l'Jlax pacceffi-!l1H \='" Ll... FL 11 B ~lopMyJl e (2 ) 

OCTae'l'CR RI1DJh o)J,fio cnar aer.w e , rrpOllOpl\l10Ha~hHoe l l'4 ' ~" ')'- . 
nOnHp113~H 3J1eKTpOHoB a'l'OMOB MaTpnl\b1. OKpYJKB-101TM X rrpl1Me C~ 

CITJIlH. Mo~eT npl1BeC~11 R B03HMKHOBeHI111 B MB.rHeTl1Kax reTep~a8HNX COC '1'O

HHJIlA , lianpHMep, R 06pa'30BaHl1lO t;l>epPOMaI'HH'l'HHX KnacTepoB B OCHOBHO~ 

napaMarHHTHOA ~3e. Cywe C'l'Bo Baw1e TaKl1X RnacTepoB 6uno rro,Il.TEep~eHo 

B 60-x r o,D,ax HeliiTpoHorpaq>1'I4eCRI1MI1 I1 c c~e'!\O Ba:;l1il1 napaMarHeTl1K8. rra~ .~8.

,JJ,JIlSl, cOAeJllKaruel'O npJIlMeCH lKene3a 1'1 'H06aJlbTB. 3 . 4i1cTbliI, n a nnB.,!1.JllJ;\ 

(7. '" 46, 3'leKTpoHHa.<! KoHIjJl1 r yplllll1H (K"l. ) ( 4 J ) 10) 06JJB.AaeT CpaBHI1.

Te.'1bHO 60nhllO~ MarH~TH0l1 BOCnpHI'IMttH BOC'l'blO ( j. -= 5. G· 10-4 crC'.1/IAOJl h 

npli "\ co 2')3 K), B 10 pa3 !'lonee BhlcoKo!1, \.jeM, HarrpliMep. y B?J1 br!'paMa. 

Y~e rrpli He6onbwoM cOAep~1i Mene3a linli Ko6anbTa ( ~ ~10-3 ) napru~ar
HJIlTHhtA MeTann na.JIJlB.AI'Iti CTaHOBI1TCH 11e p p OMB.rHH'l'HhIM npH HI1:3KI1X TeMnepa

Typa'l{, a Ilpli r:J.. '" 0, I nepexo.n. HacTynaeT IlPl-l T 2l 300 K. TIo ,ll,8JiHbIM Mar

~THHX 1i3MepeHI'I~ , y 8 0.n.ep~mero MarHHT~e n pliMecH nB.JIn~qHH 3~neK~l1BH~V 

MarHl1TIiHn MOMeHT, OTHe ceHHhJJ;1 1{ O,JUiOMY B.TOIAY npl1MeCI1 , or.reHb 60.'lbllOP. : 

rip" riv = 0,28% B crr.Jl B.Be PJI_.. I="e.~ OH p a BeH 12 Ms • r ne ~B - Mar He-

TOH Bopa. I 
HetiTpoHlibie 3KCnep"MeHTbI C 0 6pa3~aMl1 llann~HR . r o ne p lKatUero JRen e 30 

~ Ro6B.JI b'l', llOKa3B.JIH . 'lT0 ce \.jeHlie .n.~y3Ho r o paCCeRHHR B 3aBI'ICJIlMOCTl1 OT 

n ep e,ll,8.HHoro HMrry JJ b Ca HMeeT OC'l'pbTfl mi l{ Bnepen , o 6ycnOBJIeHHbltl Men_lJeH

trnM Cna.ll.OM nOn.f!p l1381J,IHI C PO CT OM paCCTOf!HH R OT np l1MeCIi . flpl1 yBe.lJl1 r.reH I11~ 

KOHueHTpaw!~ rrpl'lMe CI1 B0 3HMKaeT n epeKpbl'r118 nonHpl130EaHHhIX 06.J1B.KOB . 

POCT nepeKpblTI1H Be,IleT K YMeHhWeHJllID HaMllr HJIlr.reHHOCTI1 Ha O,lViy npHMeCh 11 

COOTBeTCTByDweMY YMeHhweHIiD AH~y3Horo pa.c CeHHl'lR Bnepe.ll. . 06pa6oTKB. 

;)l{Cn epI'INeHTB.JIhHhIX ,l\aHHhlX llO ~opMYll e (2) npl1 6o nbwI1x y rnax pac CeRHl"-R 

l103BonSleT ollpe;qe JlJllTb Benl'l4HHY ~. t='L ( 9... ,,~ ). a 3KCTpaI10Jll'!lJ;11SJ ee K 

M!lJIWM q - ifJoPM¢ax..l 0P FK . OOtlHCJlHB ero WPh9-o6paa. MO~O n OJJyqK'l'h 

pacrrpS,ll,eJIelll19 y ( ~) . OKa38JIOC:h . 'iTO wepp OMarHl1TJilie KJlaCTeph! :3ax:BaTh!

BaIDT rrpOCTPaHCTBSHHYIO O~aCT:h . CO,IJ,e~;qo ~uU aTOMOB uaan~R. 

vI XOT.f! l<laI'Hl1THW MOM8HT K8Jii,ll;or o aTOMB ~.fl Ma.lI ( ~O·,05 !'is)' eJ OJIb
UJaH JlPOCTP1ll!CTB9HHrut rrpOTHliteHHOCT:b TIOJI'JIpl!l30BaHHOrO OO.JlaJ(a ITpl1BO,ll;HT 

K 60JlbWOl4Y ( ~ 10 fiB ) aqxpeKT.I:1BHoMY MaI'Hl1THOMY MOM-eHTY. V! 3Mepel-Uf.ff up o

BO~~C:h rrp.l:1 TeMIIepaType HKMe TO'iXH ~pH. Q,Il.HaRO MarHKTHHe KnaCTep~ 

cY1llecTBj'lOT 14. B nap aMarill1T/iolt ~3e. 'iTO GWlO Tlo,D,TBeplUt9Ho I1CCJle,ll,OBa

IIWlW1 RaJ:{ TeMu epaTypHoi!: 3aB1!lCIWOCTJ1 HaMarHH'leHHOCTH CIllIaBOB Pff? Fe. 
H Pel Co . TaR .1:1 Mecc6ayapoBcKoro aqxpeRTa B HID:.. ( CM.ilarrpID~ep/8 ) . 

:J 
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1) pa60Te /9/ 11 3yqanocb J1,11iM\Y:UJOe paCC8.f!HJ18 He}1TpoHoB B nalJJTa Jl,l1I1, 

c O.1J,eplllameM 0 ,23% Mlt,. Vl3MepeHlliI Ill)OBO.Ll,l\.Ill1Cl> uP.I.i T Bwe TO'IID1 KloDI1. Pe- , 

3Y.u.'l'aThI klCCJIe.n:OBaHID' nO,ll;TBep.o;wUl. cYlllec'J'BOBaIme q;epPOMaI'lUtTHUX ]UIa

cTepoB B napaMaI'Hl'IT!{o.ti !lJa38. O;I.Ui8.KO CeQeID1.8 pacce.mmR BIlepe,ll; OKa3 aJlOCh 

Blmle DlPl11CJ!8HHOro Ha OCHOBe 3Kcnep11M8li'ram.aux ,ll.aHHWC 0 RaJlIB.I'HH'leH

BOCTR Odpa3~ B Hac~8HKH.ilo3MO~0,'ITO pacx~eHHe CBR38RO c reTep o-

1}la3Hb1M1i ljlJ.rywryarnU1MK. liel-iTpO][1lI qyBCTBI1 TBJLhliJl K <i.UIYKTYa.rtID'IM. B MaKP OCKO

IDfllecIDIX li\e OllhlTax HX MOlKHO H 8 38M8TI1Tn. 9CJlR BpSMR peJI8.Kca.J.tjrn quryx
TyaIQ<10HHYX Ma!'"rlHT1IWC MOMSRTOB Hs.n:OCTaTOllliO BElJIHRO. 

6 ) ,!i,H!fJpa~oHHoe oTpal!(elWle HetlTpoHo B 0'1' MOHOKpHCTaJl1I OB 

ilOCKOJlb KY lIll1pHHa ,~Kcflpa.KWiOHHOI'O nKlUl. AB TV ~ ,TO IIpii ,ll.JJilHeo
BOnHhl ). ,J I A p aCCeRHHbl9 Hli Mfll'HWl'HbIX KlIacTepax Het1Tp oHbl ,D,on~ 
)l,a'fb BKJla,n, B ,D.11!fJpaKl\HOHlilie lIHKI1 . ecml pa3Mepbl R. loiac'l'epa , 0 COCT OH1l\eI'O 

113 aTOMOB MaTpl1~, nOpR,D,Ka HllH 601IbUJe HeCl<OJlbKJ1X ,D.e CRTKOB A. B npHH

Wine nO,ll.06HOe pacceSlHHe MOlltHO 6WlO 6b1 BN,Iten l1'l'b, aHaJm3lilpya Sa.BB:CHMOCTl> 

HHTeI'panbHbIX I1H'l'eHCI1BHOCTeA ~~paKQJ10HHNX lIHKOB 0'1' n e p e ,ll.aHHOI'o I1M

n ynbca. O;I.UiaKO 113-3a Cl1nhHOI'O R,D,ep HOI'O p acce.f!H11R 11 HeB03MOlltHOCTl1 KOP

peK'l'HOI'O yqeTa 3 KCTI1HKWiH ~aKan npo~eAYPa B03MOMHB. Jll1mb B or~~eH

HOM ~cne c lIyqaeB . 

~~paK~OHHoe pacce~e He~~OHOB HB. NOHOKpHc~annax, 113rOTOBlIeH

HbIX H3 c Me c e A, 0 60l'ameHHhIX Ha OT o n OM 186 vJ , n 03BOnHnO 06Hap~b 
cymecT BOBaHHe l'eTiE~HOI'O COCTORHHR B Bonb~e, CO,ll.e~M MI1KpO 

IIpI1NeCIl K0 6anb Ta - • eMeCH, 060I'anteHHhls I VI . 06n8,lUUl'l' aHOMaJlh-

HO MaJIliMH aMnllWl'y:I\ru.t1l n~epHol'o paccefllWlfl, n 03'roMY BIUIa,n, APYI'Hx , XOTfl 

H He60nbmHX 3~KTOB MOMiiO 36¢I1RCKpOBaTb. n pli HaJJHqKH B napawarHIlT

HoA ~e BOJl b!fJpaM& !fJeppOMaT'HHTHNX Knac~epoB l1HTerpanbHN€ HHTeHCKBHOC

T!! ,ItI1~paRQ}lOHHbIX 0'l'paJlle1Wlf:1 MOHOxpoMELTlNeCKKX HeA!'poHoB OT ceMetl c TBa 

nno c KocTePi ('tv Il q,.. ) 

ICI..:t):: I<t(a,+1fo.~S·+ (~-t)'-fclo."-G- + p"-} Arl I!.Y~ l-2B (~~{t)'l. 1 (3)o \)101\£) A 

r'~e ~ - noc~o~ ,l!,)lJI Bcex H3M8peHHHlC 0!'palIt8HHPi Ko~eHT, C\. 
,1(JIlfHB. R,D,epHoro paCC~OmiKR , t - a~oMHIDl !}jopt.tqlaK'l'Op , Uke - ,II,JI1UiB. 

( h e..) pacceRlDU1 , * -lfJaK~op norJIOll\eHl1R, ..e- - yrOJI Bpar r'a, ~ 'l.. 

e~f(-1Bt~~&)1.1 - 1fJaK'I'0P .D.e6aJ:!-Ba.nlIepa, 'r1.~'-.e- • r~er=tfA" M~' 
ytnI'l'hTB8.e'l' IDBHHI'epOBCKoe pacc8l1Hl1e, p"l.':. j F~ Q."-I'\ , I'~e t tot - MaI'lUtT

~ ~o~!,op BOJl~paMa , CL~ - ARRHa YarHH!'HOI'O pacc eRHHR, 0'l'H8CeH

HIU! K O,II,HOMY aTONy BOJIb¢paMa. 

n pH O~C~C~BHH f BenHQHH8. 
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P=l\w.l)s..l, l~~): t>lLB(~YJ _(~- H·'fcLf.q-r1-= Ov -t ctQ"L (4 )


l- A(I..kt) K 

,D,OJTJf\HB. lJlIHe~H(\ OaBI1CeTb OT t.f C HaKllOHOM npRMOM, onpe.l\eJlReMLlM BOJUI 

4I1HoA Q~t. . 3KCnepJilMeHTaJlbHhle Kpl1BblO He YAOBJ]eTBOpH.~ll 3TOMY YCJJOBI1IO 

l ,~.qR ,~Byx pa3HbIX >130TOnK 4 eCKI1X cMecei.f c Q ;> I] 11 Q <: 0 GWHI 110nyqeHbl 

pa3JllI'IUJ!Illl18CR B,Il,Boe B6Jllf<Ullill au). OrmC8Tb ::lKCnepI1MeHTaJIl>lILl9 'fO'lRH 

c O.D;mlM 3Ha.I9JUIeMalle.:nJ;aJIOCl>JIIDII1.BB8M BeJm'lIDlY p'l, , 3aB1iCR

lJ!YID OT nep S.ll.alllloro m.mym,ca B COOTB9TCTBlUJ C pUC. 1 . U3 pac .1 

\~-r , 'T" _y- IDI,ll,HO, 'lTO p~l l'lJll[ Fl.",) IlB,1.l.aeT C pocTOMq 

~! 
 oHc'fpee, 'IeM KBa,ll,pd.T i;iTo~oro ,POpMlJaKTOpa 


N' 
 \ BOJIl.qJp aMa, KaK H )l,OYUilliO 01lTh llpld. M8I'llllTHOM 
0.. 1.5 jI\t\ pnoc,,,,,,", . 

B. TIomrpl1 30llaHHhle HenTpoHhl 
'0 

a) e n onRpJil3a.L\}lR rrpowe,Il,lIIero nytlKa 

Pll3nl1lfr{OI'O pO,lJ,a HeO)l,HOpo,lJ,HOCTI1 B 
Q5 

0 6pa3L\8 (.ll.OMeHlJ. CnKHOBLIe BOJlHLI Ii T . ~. ) 

Bbl3b1BaJOT .nenollRpl13aL\Ji1lO rrporueAUlel'o Hef.1T

p orlHoro l1yt:1Ka. B :3T11X j-leo)J,HOpO)J,HOCTRX 

a e KTop nOJJRpI1;J~H IICllhlTblBaeT CJTY'~uI1Hble ~ Manhle n OBopoThI, B pe3YJlbTaTe lIero yMeHb

. 0.'5 l - L1S !/o ," 1~h 1'2' 5 '~Slt'1e;~, ~'1 UlaeTCR C'l'SneHb nOJIRpH3UL\IHI • .tl pa60Teii O/ 
Ha6.JrJo,ll;aJI8Cl> ,Ll9IIOJ1HPH3B.Uaf l JlmiTYOH

Plic .I. 3aSI1CI1MOCTb BenUqJiI/ibI Ho r o nyqK8, npOlll8,lI,IIJerO \lepe:l f!l1J1aB 
,,'- ~ F\. OT nepe~aH pJ Fe., ( J.- = 0,5-01.), H8xO)l,RnT).1i-1cR

HOI'O I1Mn YJl b ca , 1- A - 1- '" ... 
I<pRBaR: It.BB,1ijJ8TB l1pH TeMl1epaType IJbIIlle T01.!KI1 KlOp.l . Pe
8TOMHO l'0 ~OPM~aKTOpa 

3yrrbTa T 3'l'oA pa6 0Tbi CJJ~'%' O,D.Hl1M H3BonbCJlpaMa. • 
,ll.OKa3aTenbCTB c ymeC'l'Boaruil1H B o6pa3L\e 

reTep~3Horo COCTORHJilR: B napaMar Hl1THOn ~a3e HM910TCfl MaI'HI1THble H8

O,lJ,HOPO,lJ,HOCTI1 - M8I'HI1'l'HLle KJlaCTepbl, 06pa3YIDWHeCH BOKpyI' a T OMOB ~eJTe

3a. 

~) ~acceRHl1e Ha MaJIble yrnbl 

PUCceRHl1e H& Manble y I'm.r Jl031WlKae'l' n pH AI1ljJpaK41111 111111 npeJlOMJleHll11 

He l1TpOHHbJX BOJlH Ha OT~O-'lbHbIX HeOp,HopO)J,HOCTRX BHY'l'PI1 I1CCJle.l\yeMOr'O 06

pa311a. ManoYI'JTOBOe paCCeRHlie n OJlRpl130BiW Het1Tp OHOD B MOHOl<PHCTaJI 

J1ax BOJlb/f'p!U!a 6b1n o 0 6Hapy1!teHo B palSOTe /II HU MliOI'OKaHaJlbHo!1 yCTa

HOBlIe nV!H~ /12/ ( ): = 8,8 A. 6').7>. = 30%) . YCTaHOBKa 060py,~OBaHa 
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CI1C'l'eMOX, n03BO.'1RlOme!1 np n Bv)J,HTb aHanl13 n OJmp].138lJ,11 11 lietiTpoHOB noc.~ e Mar'HI1THhlM.I1 KJIaCTepaMl1, 06p,,:1Yllllll1'.tI1CH'-' 
pa.c eeRHI1R )J, 1H1 TpeX BaEUi:~HO nepneHAI1RynHpHbIX nepaOHa4anbHl:lX HanpaSJIe


HI1 ;' cmma He!1'l'p OHfl.. ~opMa nj"-llla He!1Tpolioll .1VTR .nay;< npOTI1BOnOJIOlKHbtx 


emlliOIl, liArrp<..llJleHHJ,TX no (1 0 + ) 1-1 npOTIlB ( 1 0 _ ) OCIl:x. ,nep neH,IJ.lIKY ~ 

." R}JHO~j nnOCHDCTI1 paceeRH.I1J'l ,npI1Be.n.eHa Ha P"C. 2. Pacnpep,9J1eHl'!e CTeneHI1 


PMc . 2 . 
D,(:I1 2 ~ (i:?" Uis,"I'A,l' 

1,1 

, 

··I/'\. 
~,I • 

a) iliopMa fly<-lRa HeiiTpoHoll. BblXO,lJ,R
UU1X 1-13 yCTaHOllIGI, .1VTR P,BYX 
npOTI1BOnOnOmHNX CnI1HOB H9~TpOHOB, 
HanpaBJleHHWX no ( I o+ ) 11 rrpOTl1a
( 1 0 - ) oel1 X . TIo OCI1 a6c~cc 
OTp.o~eH HOMep C4eT~K8. 11 ne~
AaHHbltI I1Mnynbc ~ ~"'~h. 'A- i. . 
PaCCTORHl1e Me~.D.Y C4eT~MKa~11 paB

110 4, I' 10- 3 pa,ll. 

0) PacnpeAeJIeHl1e cTeneHI1 n OJIRpI1 
38.1.\11 11 Po HeATpOHHoro nY41<9.• 

nOJIHPI13aq;m HeATp OHOa , Onpe,n.eJlReMOti CO

OTH0IDe)-{}leM p. ~ 1u - I .. _ rrpJolBeAeHO 
o ~ """ai ' HEl '1'OM lIIe pI1CYH Ke"7 O"pa31.\h1 AnI! I1c(" .~ e,n.o

saHloIA 11 3 rOTO BJlHJJl1Cb RaK 113 e CTeCTseHHoA 

CMeCI1 1130Tonoa BOJl~paMa, TaR II 113 

BOnb~paMa, co,n.eplIIamero 90 ,7% 11 30Tona 

186 \N. 	Pe3YJIbT8.Tbl onpeA9JIeHHR x apaKTe

PI1CTI1K I ~ , I _ •P lTytlKa, npomep,wer 

l.Iepe3 06pa3Ub1, npl1Bep,eHbl Ha pl1c.3,4. M3 cpaSHeHI1R p!1CyHKOB BI1~O , QTO 

OOI~ 0.0.24 	 USltle l M.I 

'" 

) ~ 1 I 11 " " 11 • 

, 

nplI~HOA Ha6JI~Aae~ J'lBneHI1R 

I'Hc.3. 	 XapaKTepHCTI1KH I ... 11 1_ nytn<a, 
npome~ero Qepe3 06pa3e~ 06ora
~HHoro SOJ1bIDpaMa (. -r~ ,a-I_ ) 
H 06pa364 I;' 2 eCTeCTBeHHOI'O 
BOJlb¢paHa (A - 1:. ,0 - L . ) . 
XapaKTe~ pa3Nep H90AHOPOAHOc 
TeR, Ha~.n.e~ ~3 noc?poeHHfI 
rJ~Hbe, R, '<. 40 l!: . 

Ha Bonb$ paNB. 060rameHHOM 1130TonOM 

186 IN , npoI1CXO)U1T paCCBl!HHe HeA'l'pOHoB 

BMOTb AO", 30 
• conpoBOllWWme9cR p,enOJIfI 

pl13~eA H9ATpoHHoro nyqKA. PACC9RHI19 11 

AenOJlRpl13~R nytlKa Ha~cfI TAlOIt9 

llpl1 npOXOlll,q9HHI1 HeATpoHOB Qepe3 O)U1H 113 

06pa3~OS 9CTeCTS9HHOro Bon~pruAa (~ I) 11 

OTCyrCT BYJCT npl1 npOXOlll,q9HHil Q9pe3 STOpOn 

06pa3e~ 9CTeCTBeHHoro SOJlbrfpaNA (/II 2). 
Mo~eT 6~Tb 83aHMO~9RcTSM9 H9R~pOHOS C 

o 0012 4TlS ,09/M 

~o ~ .-.. I 
0.8 

0.5 

0.4 

j ~ t fQ2 

0 1 I I 

5 9 l' No 

Flfc..1 . 'acnpe.n.eneHl1e CTene
tIH nO JI HPI13~11 nyqKa, 
npoweAmer o ~epe3 06
pa39~ 06ora~eHHoro 
BOJIbrppaMa - • , 
o6pa3e~ ~ I eCTeCT
aeHHoro Bonb$~a 
6 , 06pa3e~ ~ 2 ec

T9CTBeHHoro BOJlb¢paua 
- 0 . CMOWHaJ! Kpl1
BaR - pacnpeA9n91:U!e 

Po . 
lII,qAeT BNBO,ll. 0 CymeCTBOBaHKI1 B 

npH HaJlHm111 B o6paa~e ,~anrnTHbIX npm.:e 

ceIL B caR3~1 C 3 THM rrpoaO)J.IIJl CH aHaJJ:!:'I 

Rccne~~4UX oopaauoB BonJ)~p8Ma ~f1 BH
.l!BJI8IDUI 1Ipl<IM6CM ,llJ)yrIDC MeM8HToB , 

B -..aCTHOCTH, KOOaJThTa. HORCK Ko6a1Th Ta 
ocymeCTBa&nCn no cTaanapTHo~ H6~TPOHHO
aKTI1B~OHHOA Me TO.D.HKe (pe rI1CTpa~H

t -JII1HHA I. I? 11 1 ,33 MaB :13 pa..!I,I10 

H~J1I1,n.a 	60 Co -!1Po,nyKTa pea~1111 
5 - Co ( VI. • r )60 Co). K06aTf bT (.u.OJTl1 

np04eHTa ) 6un 06Hap~eH RaK B o6pa3Qe 

BOJl bq)paMa, 06orameHliOro 11 30TonOM 

186 W , Tal( 11 B 06pa3~e ';' I e eTeCT

aeHHor o 	 Bonb/f1paMa. B 06pa3l..\e ,~ 2 ec

TeCTBeHHoro BOn~paMa npIIMec9A R06anb

Ta He 06HaPYJll9HO. Ha.n11411e KoppeJlm~'m 

Me~ paCCeRHl1eM HeATpOHOB Ha s on b¢pa

Me Ha Man~e yrnH 11 COAepmaHHeM B 06

pa3~ax MHKpOnPl1M8ceA K06anbTA nop,TBep

BOn~paMe MarHHTHUX KnaCT9poa , 06pa3YD

lIlIDtCR BORpyr Nir Hl1THHX nJllu~ec9A. 

B pa60Te 13/ llpl1 113yqeHl111 ManoyrnoBo r o pacCeRHl1R nonRpll30BAHHYX 

HeA-rpoHos H.A o6paa~ax CMaaa PJ Fe. n OJly<-l9Hbl A8.HHl>Ie 0 C~9CTBoaa
Hm1 B napaMarHl1THOA !fla3e aTOI'O cnnaBR MarHl11'HWC H90AH~po.L\HOCTeA 113 

npaMeCHUX aTOMOS Mene3a (paaMepN KJlaCT9pos nop~Ka 15A). 

B) Jl.H¢cI>Y3H09 paCCeRHHe 

Mar Hl1'l'Hoe paCC8RHil9 HeR'1'pOHoB conpoBoll,D,Ae'fCR H3MeHeHHeN HanpAa

neHHR aeKTopa nonflPH3~11. ~3yqeHl1e KOH94HoA nonHpl13~ rrpl1 ~Y3

HOM pacceRHl1i1 n OJlRpil30SSHHNX H9RTPOHOB n03BonR9~ OTAenl1Tb BKn~ war

HI1'1'HOI'O pacCeJIHHR 0'1' APyrHX KOWnOl-{eH1', nOCKonbKy JTmnb WarHHTHBJI KOI~

nOHeH'l'a 'IJ'BCTBH'fenbHa K HanpaBn9HHIl B9KTOpa nOJlRPK3~ , OTHOCK

TenbHO BeKTOpa pacceJIHMfI e . Ce'l9HH9 paccefIHHH c nepeBopoTON cruma 

HeATI)oHa BEl MarHWl'HON aTowe ~ __ 

~~- ,.., 	<Ct-1 xP)") + «(1 )( P)~> , 
-+ -+ ... ~-+ 

rAe M == m- (~~ ) e. J I - BeRTOp cmrna R,l\pa. Ycpe,ll.HeHl1e no 

crufH,!-M ~RJJ.ep npl1BO,ll.M'1' K «i"p) ... 2.,6lrl'l.. , B TO BpeNR Kalt<(M "p!) aaBIICH T OT OTHOCHTenbHoA OpHeHT~H e 11 P . ,Il.JtR paa

HHI.\hI C91.1eHllA. COOTseTCTBytllI\Hx Pile. 11 p1-e ,MOllHO nOJIY'lH'l'b 
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(~+ -)II - ( 6+-J.L tV l/2-\M\'l- . 
,!T llK . nonitpI13!lll;11.JHHbI~ lHMI13 n03 Bo.ijfleT YCTaHOBI1Tb Haijlftll1e He fl.o.ep Ho ro 

MarH11TH OI') paceeJIHMfl , a n o if'opMe ero 3Il.flJ.!CI1MOCTI1 0'1' n epe,I\aHHo r o I1M

nynhca MOlKHO Cy,I\I1Tb 0 e YllleCTBOBaHl111 Mal'Hl1THYX l(n a CTepoB. nO,D,06HaR 

MeT O.D;lKa IlpJ.!MeHR.'laCb B rpeHo6.!Je .I\nR YCTaHOBJleH.i1R tPaKTa cyme cTBOBaHMR 

!lepPOMarHJ1 T1Jh1X Koppenffi.\H~ npll DhlCOKJ.!X 'l'eMnepaTypax D napaMal'HI1THOM 

mene3e / I4/ 11 n p l1cyTc T BJIR MannlTHbIX KnaCT9pOB B cMCTeMe M I'\.. S~ ngM 

'rellmepaTypax, :lHa4l1TeJlbHO npeBlJlllalDll\Ilx TOIJKY tPa30Boro nepexO,I\a /I57. 
r) 	,fl;.1'Ppru<qIolR Ha MOHOnpl1CTaJWax 

JtI1q,pal<U,Hfl nOJlflp1130DaHHbIX HeATpOHOB HB. IlapaMarH11THbIX MOHOKPM CTn.Jl

nax , CO)l,eplKallll1x MarllHTHlJe KJlaeTepbI, ,u.onMHa COnpOBOJK,D,aTbCfl 113MeHe l-lI1eM 

Haqa 1bHoro BeKTo pa nOnRp l13arJ,11l1. J6blltHO 3TOT oq:qleKT M8.J1, HO B HeKOTO

pbIX cnytJaRX e ro y,u.aCTc R <laperI1CTpl1pOanTb. TaK, B pa6 0 Te /16/ 6WlO 3a

If,I1KCIIPOBaHO 113Me HeHI1e CTeneilll nOJlH})113/l41'111 ( Ha 2.9±o ,5%) npl1 ,D,11<ppa KtJ;I1H 

HeilTpoHoB (qT palKelllie (IrO)) I'm MOHO ltpl1(~TaJlne BOJlbCppaMa, 0 60pruueHHo r o 

1130TonOM 186 IN . 13 KaqeCTBe onopHoil 'I'OtlKJ.! 3KCnepI1MeHTa cnYJlUilll1 11 3Me 

peHI1R Ha MOHOKpHcTaJtne, 11 3POTOBJleHHOM 1-13 eCTeCTBeHHOI'O Bonb/f'paMa. B 
3TOM cnY'lae 113MeHeHJ.1H 1I0JTHPI13~111-1 npJ.! .1I,I1IfJpaK~H npaKTI1'l/eCKI1 He .qOJllK

HO 6b1Tb. nOCKonhKY BKJla,n. MaI'HJ.1THOr Cl paccemu1R B 6p3rrO BCKI18 m1JG1 

HI1'l1TOlKHO Man no c paDlIeHl11il c flAepl-nolM . 110nyqemly¥l Be~ 11t:U1Hy 11 3MeHeHl1H 

CTen9Hl1 nonHPl13al\Hl1 WOlt\HO CpaBHI1Tb C ollU1.n.aeMoil rrpl1 6p3rroBcKoM ynp y 

rOM paccem-\Ily! He!1TpoHoB B Ma.rHJ1 'fHOM Kp>lCTaJtne cor naCHO if'0pMyne ( CM. , 

HanpHMep , 117/ ): 

~ ~ .... !. ~ \ ~ -,)/P 6 ... Po +6•..l1M (MP.J/tv(L- pJ -2v0",6", M M (5)0= 

~ ... +~ ... -VG..G~ (Mp.,)/M 
r,ll,e G\o> M ~ .... - c~/eHl1n MaT'HI1THOrO 11 R.o.epHOf'O paccemuUJ . ,ll,ll R I1ccne .o;y

eMor o B pa60Te /h MOHOKpI1 CT8.J1na ';;'"/6... == 0 , OC" 11 n o c Jle y c pe,roie -

IlliR no HanpaBJJeHURM Ma l'llliTHbIX MOMeHTOB 113 (5 ) NOllOiO nOllj"l/MTb ==P/f> 
= O , OG , 'liTO B,D;Boe 6 011brne 113MepeHHoil aem1411Hb1. B03MOMHO, 4'1'0 pacxo~e
HHe CBR3aHO C TeM, 'lITO MarHHTl-IbIe KJlaCTe~ He JanOnHflnT nOJlHOCTb~ BeCb 

06'be M MOHOKpJ.!CT8.JJJla. 

3. 	3aKlllOt!eH>le 

Co BpeMeH>I nepBblX He ATpoHHNX >I c cne.u.oBaHH~ reTepO~3HblX COCTOH

Hl1~ MaI'HeT~KOB npomJlo 601le9 15 neT . HaH60nee xopomo 113yqeHHblM>I CHCTe

MaMM B HaCTORWe9 BpeMR HBnfllOTCB HeyuopR~04eHRNe Mar HeTJ.1 K11 PJ F~ 

8 

H Pol Co. Ij nOMClU1bk' HeflTpOHIJB ,nOKB.3ruJO, 4'1'0 R C!1Jlaaax na1J qfl.,Il,Hfl BO 

Kpyl' npHMucuoro M11.1 HaTH o r o aTOMa cy1l1ecTByeT U6J1aKO nOn!rpH3 0 liatiJillX 

OJI CKTpOIIOD M/l.TPlll,iU, nplflleM 1l npo~ecce ytlacTByeT .I\O 200 aTOMOB na.'111 6 

}J,HfI . COIIOHI!C' paCCl:HHI1~ Bne~,D, Ha TaKO~ CllCTeMe OKB.3BJ!OCL paaHblM lJe 

CI<OlIbKllM e,ll.HlIIlI\1lM 10- - 1 eM" He. aTOM npI1Me CM. 

I1HTepeCH~ C~!Tyru\l1fl C BOJlh<ppaMOM, co.o.epJKaUiHM npllMe CH. OH TaKlKe 

HaxOAl1TC'fl D l 'e Tepoql8.3HOM COC'I'OflH1111. O,ll,HalW Ha 6Jl1o.o.aCMbtH 3cf'Cf e KT Ma1J a 
r:nO'I'tlCTC TDl1I1 C Mar!U1THoJ;i Boerrpl111MlD1I:10 CTblO BOJlbCppaMa (oHa B 10 p8.3 

M9HLUJO, 40M Y n8.JJJlaWUI). Ce4elllie MarHJ.1THOr O paCCeRHIHI BOJT~paMa He. 

aTOM IlpZMeCH Bcaro nopJm,lta 1O-26cM2 , M 06l-IapYJIillTb r-eTe pOIf,a3HO 

COCTORlme BOJlbCflpaMa OKa38.J10Cb B03MOl9iblM nlflDh 6J1arO,D,apR o ro yHHKaJtbHhtM 

RAep~IbIM CBOACTllaM. 

n pA601'C /II/ nOllyqeHli .u.aHHbl9 0 cyme c TBOBaHIH! ManoyrnOBOI'O pac

CeJIH¥lfl nonflpH~HoHHbIX HeATpOHo B Ha Kap,MI1I1 , co.n.ePlKBlll9M Mlu<ponpl1MeCI1 

lKene3a. HaIlpamHBaeTCR BhlBOA. TITO, no KpaAHOli. Mepe, HeKOT OpbIM He Mal' 

H.i1THliM MeT8.JJJlaM, COAep!t8IIl11M MHKponpHMeCl1, B napaMarHJ.1THOA tPa3e CBoii 

CTeeHHa T9H,D.eH.W1R K B031lliKHOBerrnD COCTOffHJ.1R )J,8.JJbHerO n opRAKa, Be,n.y

mero K 06pa30BaHH~ CpaBHl1Te n bHO 60nbml1X M6rHl1THNX KnaCTepoB. 

BonbIDoA KHT9pe c npe.u.CTa Bn RDT He,IJ.aBHO 06HaPYMeHHNe ~8PPOMarHHT~e 

ROpp~H ITpK BHCOHMX T8MDep STypax B napaMarHKTHO~ ~e lKSHS3a!I4 • 

Oilll 06YCJlOBllel-lbl, nO-B11)l.l1M0My, qmYKTY8.l.1;liOHHblMI1 flBJleH11RMl1 . 

HTaK, I1CeneAOBaHHR reTep 0¢a3HIDC COCTOJIHI1A M6rHeTl1ltOB C nOMOlllbKl 

HeiiTp OHOB y cneillHo pa3BKB~TCfl 11 B 6nl1~Awee BpeMfl cne~eT O~AaTb 

HOB~ HHTepecHIDC pe 3 ynbTa TOB . 
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n Olh.l'nIoHlmUIOM IiHC'I1TYTCl RAe pHblX HccneAOBaHI1H Ha4an 

n"'X()A~H" COUPIUIK "/(pam~wa roo6ute HUR OHfll1" . B He M 

flYA}, I IIUM"II\.III.C. " C. l uT bH, COAep*alllHe Opl1rl1HanbHble HaY4Hble, 

1".Y'1I11l 1I'lCtlH'U'l Hiott.', MeTOAH41!C KHe 11 npHKnaAHble pe3YllbTan" 

TPI'( iy(lllll1t' (' pn4lt014 nyhJ1HK')IlI1H. 6YAY41ot "lac TblO "CC>06u(eHHH 

OI1RW'. ( 1'"bl4, IlUW(' jlWI1C 0 C60PHI1K, HMelOT, KaK H APyrHe 

H31\1II114,. OI1S1H. \.. T • .,)'1. OClllo14HullbHblX ny611HKa4HH. 

(('JlIPItUIC "KI).IlKHC cooGlI4e HHR OHRW' 6YAeT BblXOAIo1Tb 

pl'rYIlAp'Hi • 

111(' .Joint Inst itute for Nucl ear Research beg ins publi
shing D tol ll'ction of papers entitled JINR Rapid Corrmuni
aatiotll1 whi ch is a section of the JI NR COlllllunications 
and I S lntendcd for the accel erated pu blication of impor
tan L rc~ul ts on the followi ng subjects: 

Physics of el ementary parti cl es and atomic nuclei. 

Theoretical phys ics. 

Experimental t echn iques and methods. 

Accelerator s. 

Cryogen ics. 

omput ing mathema t ics and methods . 


Soli d sta t e physics . li qui ds . 

Theory of condensed ma t t er. 

Ap pli ed researc hes. 


Be ing a par t of the J INR Communi cations. the articles 
of new coll ection li ke all ot her publications of 
the Joi nt Insti tu te for Nu clear Research have the status 
of offici al publications. 

JINR Rapid Communi cations will be issued regularly. 



:S: :~:s: 
:s: :s: 
:I: :I: 
Cl> ro 
::r' Ill 
~0 -=: t:::{ 
0 (1) 
I:: -=: 
Ill 

>< :a 
:I: a 
Ill 
0 
0 
(1) 

0 
0 :s: 
>< :a 
:I: 
~ 
(1) 
t:::{ 
1:11; 

~ro 
(1) E-4 
E-4~ 
:I: E-4 
:s: :s: 
ro f-4 
(I') 0 

::f :s: -=: 
:s: 

:I: 

0 
J:,.., 
0 = == 

~~ 
(l")t::t 
~ (1) 

ro$ 
J:-.0 
~ o= 
~a :s: ro = ~ ro :s: ::s -=: :s:\0 
=~ 
co~:: 

npHH~MaeTCA nOAn~CKa Ha npenp~HT~ H C006~eHHR 06beAHHeHHOrO HHCTHTyTa 

AAepH~X HCCDeAOBaHH~. 

YcraHoaneHa cneAyo~aR CTOHMOCTb noAnHCKH Ha 12 MecR~ee Ha H3AaHHR OHRH, 
aKno4aR nepec~nKy, no OTAenbH~M reMaT~4eCKHM KareropHAM: 

HH.QEKC 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

B. 

9. 

10. 

11 

12. 

13. 

14. 

15. 

16. 

17. 

18 . 

19. 

TEMATHKA 

3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprHH 

TeopeTH4ecKaA ~H3HKa e~coKHX 3HeprHH 

3KcnepHMeHTanbHaR HeHTpOHHaA $H3HKa 

TeoperH4ecKaR ~H3HKa HH3KHX 3HeprHH 

MareMan1Ka 

RAepHaR cneKrpocKonHA H paAHOXHMHA 

~H3HKa TR*efiWX HOHOB 

Kpv10reHHKa 

YcxopHTenH 

AeroMaTH3a4HR o6pa6oTKH 3Kcne pHMeHran bHWX 
Aa HH~x 

XH>411R 

TexHHKa IS>H3Hl.fecKo r o 3 KcnepHMeHTa 

HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
R~epHWMH MeTOAaMH 

3KcnepHMeHTan•HaR ~H3HKa RAePHwx peaK~HH 
npH HM 3 KHX 3HeprHAX 

.Qo3HMeTPHR H ~H3HKa Sa~HTW 

TeOpHA KOHAeHCHpo88 HHO r O COCTOAHHR 

Hcnonb30&aHHe pe3yn•TaToa H Me TOAOB 
~YHAaMeHTanbHWX ~3H4eCKHX HCCneAOBaHMH 
B CMe•HWX o6naCTRX HaYKH H TeXHHKM 

6H~H3HKa 

UeHa noAnHCKH 
Ha roA 

10 p. 80 xon. 

17 p . • 80 KOn. 

4 p. Bo xon. 

8 p. 80 xon. 

4 p. Bo xon. 

4 p, 80 KOn. 

2 p. 85 xon. 

~ p . 85 KOn. 

7 p. 80 xon. 

7 p . Bo xon . 

p. 70 KOn . 

8 p. 80 KOn. 

p . 70 xon. 

p, 50 KOn , 

p , 90 Kon . 

6 p . 80 KOn, 

2 p , 35 KOO, 

1 p. 20 KOO, 

noAOHCKa MO*eT ~Tb ~opMneHa C nc6o r o MeCR~a TeKy~ero rOAa. 

00 BCeM BOO pOCBM Q¢OpMn eHHA OOAOHCKH cneAyeT o6pa~aTbCA B H3AaTenbCKHH 
OTAen OH~H no aA pecy: 101000 Mocxea , rna eno4TaMnT, n/R 79. 

AneKCaH~pOB ~.A. PJ-85-681 

HeHTPOHbl H reTepot\la3Hble COCTOJJHHH MarHeTHKOB 

PaCCMaTpHBaiOTCH -MeTOAJ>I H3ytleHHR reTepotl>a3HbiX COCTOliHHH 
MarHeTHKOB C UOMO~biO HeHTpOHOB /~H¢$Y3HOe pacceRHHe, pacceR
HHe Ha MaTible yrJibi, BKU~ B ~p3rrOBCKHe UHKH, UOUHPH30BaHHble 
HeHTPOHhl/, 06CYJit,ll;aiOTC$1 pe3ynbTaTbl HeHTpOHHbiX HCCne~oBaHHH 
nannaAHR, co~ep~~ero npHMeCH ~ene3a, .Ko6anbTa, MapraH~a; 
co~HHeHHR MnSi ; ~ene3a npH TeMnepaType Bhlme TOtiKH KIOPHj 
BOUbtPPa.Ma, co~ep~a~ero MarHHTHbie npHMecH. 

Pa6oTa BblnonHeHa B Jla6opaTOPHH HeilTpOHHOH tPH3HKH OIDIH . 

ITpenpHHT O&be,QHHeHHOrO HHCTHTYT8 ll~epHWX HCCJI~OB8Hidt, .z:ly!SHa 1985 

Alexandrov Yu . A. PJ-85-681 
Neutrons and Heterophase State of Magnetics 

The neutron methods for the study of heterophase states 
of magnetics are considered (diffuse scattering, small angle 
scattering, Bragg reflections, polarized neutrons). There
sults are considered obtained f or palladium containing 
Fe, Co, Mn, f or MnSi compound admixtures, for iron at a tempe
rature above the Corie point, f or tungsten with magnetic 
impurities. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1985 


