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OEmAH.XAPAKTEPHCTHKA PAEOTY 
I . . 

, AiTyaJILHo•c-i-L TeM1,1 ,nHccepTaUHH. · 

cna6u~ s~aHMo.ne8cTBHH orrH~iiaaIOT Taxo8 o6wHpHll8 KJiacc HBJie~i8,' xax 

/3-pacna.!l H,llep H HeHTpOHa,. MIOOHHllH H ::iJieKTpOHHllH 3aXBaT, pacrra,!lll 
- .'' • , ' , ' I 

I Me30HOB Hi CTpaHHllX l!aCTHU, ci6paTHl18 H ,!lBOHHOH /3-pacnaJi H T. ',ll. ,TeopHH; 
1_ ·, ,.\:. ' ' •.' • • , • • , ,... • ' 

OIIHCllBaIOmaH 3TH rrpoueccu IIPH OTHOCHTeJibHO HH3KHX 3HepPHHX, HOCHT 

, cpeH.~M~H~JIOPH_l!eCKHH xapaKTep H BKJIIO'la~T B. ce6H _KaK o6m~e -, C00.6pax'eHH~ 

CHMMeTpHH H pe.riSITHBHCTCKOH. HHBapHaHTHOCTH, TaK H HeKOTOpu~· 'qacTHlle 

rnnoTe311_ ( HapyweHHe P-l!e~H~CTH H T. rr. ) • B HaH6on~e o6me8·_ cpopMe 

TaMHJibTOHHaH cna6oro B3aHMO,!le8CTBHH H • OTBel!aIOWHH 3a '13-pacrra.n, MOJKeT .• . . w . . . • 
611Tb npe.ncT,BJieH B BH.ne: 

5 

Hw _Q_j: <Wpoi'Pn> · <1eo,(g/g~ 75 )tf>v> 
,✓2_ i=l . - _ 

'-i: K. C. ( 1) 

r.ne 1/J H I{) - 3TO BOJIHOBlle cpyHKUHH a.npoHOB H· JieIITOHOB,) 0 - 0 epaTopu 
, . . ·, , , -1 , . ; 

Cl(aJIHpHOPO ( S) , BeKTOpHOPO ( V) , TeH30pHOPO (Tl, -· aKCHaJibHO-Be TOpHor_o' 
' ' ' ' ' .. " -- . . .,,, 

(A) 'H rrces.noc·xaJIHpHOPO (P) B3aHMO,!leHCTBHH, g (q)- COOTBeTCTBYIOWHe 31;HM 
' • • ' I ' ' ' • I " --

B3aHMO,!leHCTBHHM cpopM;-cpaKTOpll. TaK. KaK ... B npouecce /3-pacrra.na HMnyJILC 

· (q),' rrepe.na
0

sae~118 Mext.ny a.npoHaMH H nerrToHaMH, 0611l!HO keseJIHK, Tei 3~H 
, " ' . • . , ft •• :11 ··...,,., 

cpopM--:cpaKTOPll' ,rrpHHHTO Ha3UBaTb KOHCT8HT8MH CBH3H c,,. rrpHl!eM KOHCTa_HTll 

C _ OTBel!aIOT B3aHMO,!leHCTBHHM, coxpaHHIOWHM p.cqeTHOCTb, a C' - He 
,I · · · I I 

coxpaHHIOWHM. ECJIH yqecTb,. '!TO see' 3TH KOHCTaHTll, :soo6m~ POBOpH, 

KOMilH~KCHll, -~o OKa3UBaeTCH, 
''.•' ' ' ' 

'!TO cpopMy na ( 1 ) co.neplKHT : 20 H~3aBHCHMllX' 

orp_aHHl!eHHH 3TH . rrapaMeTpll cne.ny10T -·H3. rr~paM~Tpo~. J;IeKoTopue 

pa3JIH'IHl1X .!lOilOJIHHTenbHJ,iX PHIIOTe3, 

Ha 

H IlOTOMy HX 3icrrepH~eHTa~bHOe 

o_rrpe.neJieHHe MOJKeT CJIYlKHTb KpHTepHeM HCTHHHOCTH TaKHX PHilOTe3_ • 
," !· ,. , -

' ', TaK, CTaH.napTHaH, ( V-A)-MOJWJlb no.npa3yMeBaeT __ HaJ!Hl!He TOJ!bKO .nsyx, 

sapJaHT~B' B3aHMo.ne8c~BHH : · sex1'opHoro H ax·cHaJibHoro \ -· H rrpHBO.!lHT, 

. TaKHM o6pa30M, K COOTHOWeHHIO I 
! 

f:HIIOTe3a 0 

c5 = c; = cT ':' c~ = _cp = c; = o , . ! 
.l{ByxKoirn'oHeHTHOCTH HeilTpltHo yTBepx.na~-T, 

C = C' 
I I 

( i ,"" 1. • 5 ) 

'!TO 
'i 
i 

(2) 

(3) 

_ a: H3 .PHIICJTe3Jl O coxpaHeHHH KOM6HHHp0B8HHOil CP- 1/eTHOCTH CJie.nyeT 

Im(C) = Im(C') ~o 
I I . 

~epel!HCJie~Hue 

3~cnep~~eHTaJibHllX 

PHilOTe311, B OCHOBHOM. cornacyIOTCH 
i 
C 

(4) 
60JibWHHCTBOM 

pe3yJILTaTOB, 

' BllllOJIHHIOTCH OHH He cTporo, a 

o.nHaKO eCTb 

B HeKOTOpllX 

1 

yKa3aHHH Ha 
I 

cJiyqaHX :rrpOCTO 

I 

TO, '!TO 

HeBepHll 



( np11MepoM MOl!CeT CJIYlKHTb o6HapyxceHHOe B 1964 ro.ny HapymeHlie ·CP-,'leTHOCTH_ 

_B pacna.ne K°-Me3oHa) : ~TO KacaeTCR. B03MOJKHbIX , IIpllMeC!=lfi: s-, T- HJJH 

P-BapHaHTOB B3aHMO)le8CTBHR, TO Ta TO'lHOC!b· KOTOp~R,IIOKi JlOCTHrHyTa B 

3KCIIepHMeHTaX. lie. II03BOJIReT HCKJIIO'lHTb HX" npHCYTCTBHR . Ha YPOBHe 

HeCKOJlbKHX _nppue~TOB •. TaKciBa JKe CHTyaUHR _H B ~KcnepHMeqTaX IIO'IIpOB~pKe 
, .· .- -- . ' ! ., , ' ,. . 

rHIIOTe3bl O JlBYXKOMIIOHeHTHOCTH·HefiTpHHO (nbHCK 6e3He8TpHHHOro JlBQfiHOro,. 

p-pacna.na, KOHe'lHOH MaCCbl IIOKOR HeHTpHHO H HefiTpHHHbIX OCUIIJlJlRUHfi). 

KpoMe Toro, ,naxce caMH cTaH.napTHble Mo.neJIH · -c_o.nepJKa T MHoro 

Heonpe,neJieHHbIX .papaMeTpOB. TaK; B cJiyqae, MIOOHH6ro ilxBaTa H3-3a 

60JiblliOH BeJIH'lHHbl nepe.naBaeMoro HMIIYJibCa B paMKaX V-:A-TeOpHH 

cymecTBeHHoe 3Ha'leHHe npH06pe~a10i cpopM-!paKTOpbI . · HffJl;UHpo~aHHOblX. 

TeH30pHoro, CKaJIRPHOro H nceBJlOCKaJIRpHoro B3aHMO,ne8CTBHfi, a TaKllCe 

cJia6oro i.iarHeTH3Ma. l!HCJieHHble. oueHKH_ ~THX, cpopM-!paK~opo_B ,_nbJiyqaeMble H3 

rHIIO,Te3 0 coxpaHeHHH BeKTOpHOI'O ·roKa, G-HHBapHaHTHOCTH ,_H 'laCTH'IHOM. 

coxpaHeHHH aKCHaJ/bHO-'-BeKTOpHOI'O TOK a TaKxce· Hyxc.na10TCR B 

3Kc~epHMeHTaJihHOH npoBepKe. · 

TaKHM" o6p.a30M, 3KCIIepHMeHTbl, HanpaBJJeHHble- Ha HCCJIE;JlOBaHHe 

pa3JJH'lHbIX 3!p!peKTOB •. _ o6ycJIOBJieHHbIX" B03MOllCHbIMH OTKJIOHeHHRMH • _OT 

CTaHnapniofi MOJleJIH · -CJia6oro B3aHMO,ne8CTBHH, a Ta~xce Ha. onpe,neJieHHe,, 

· pa3JJH'lHbIX napaMeTpOB 3.TOH . MO)leJJH, RBJJRIOTCH BeCbMa aKTyaJib_HhlMH •. 

HaH6oJiee HH!popMaTHBHbl H3 HHX 3KcnepHMeHTbl no H3MepeHHIO yr_JIOBblX 

KOppeJIRUHH B npoueccax pacna.na. !1MeHHO B Ta,KHX 3KCIIepHMeHTaX 61,1no 

BIIepable OTKpUTO ·HapymettHe p-qeTHOCTH H H3MepeHa CIIHpaJib~OCTb HeHTpHHO. 

0,nHaKO, TIO ueJIOMY pRJlY KaK npHHUHIIHaJibHbIX, TaK H 'lHCTO .TeXHH'leCKHX 
,, ''. . 

IIPH,HH, TaKHe 3KCIIepHMeHTbl qpe3Bbl'la8HO CJJOJKHbl,H O'leHb HeMHOrO'lH~JleHHbl. 

no~BHjHMOMY, MeTOJlHKa HX npoBe.neHHR ce6R yxce HC'lepnaJia, H JlJlA 

·IIOJIY'leHHR 6oJiee TO'lHbIX pe3yJlbTaTOB,. a. TaKxce JlJlR pacmHpeHHR Kpyra 
' , ' ,. ' .. ' 

HCCJie,nyeMhlX npouecccJB' H~o6xo,nHMa pa3 pa60TKa HOBHX _3KCIIepHM~HTa!1bHbIX 

"no.nxo.noB. 

OCHOBHYMH ueJJRMH HaCTORIUe8 ,nHccepTaUHH RBJIJIJJHC:b. 

a} l1ccne,noBaHHe CIIHH-HeHTpHHHOH yrJIOBOfi KoppeJJHUHH B pacna.ne R,npa 

56Co - onpe.neneHHe 3HaKa MarHHTHOro MOMeHTa 3TOro R,npa H. H3Mep~HHe . 

aeJll-!'lHHbl KoppeJIRUHOHHoro Ko3qicp~~~eHTa; pa3pa6oTKa ,p,JJR .3TOH ueJIH HOBOH 

MeTOJlHKH, 3aKJJIO'lalOIUeHCR .B H3MepeHHH .nonJiep'oBciKor:o 'CJlBHra 7-:H3JJY'lE!HHR·; \ 

COIIpOBOllC)la10mero c-3axBaT B·IIOJJRpH30BaHHbIX"S!JlPaX. 

. 6) Pa3pa60TKa MeTOJlHKH H3°MepeHHH CIIHH-HefiTpHl!UOfi ,· yr;'IOBOH 

KOppeJlRUHH IIPH C-3aXBaTe .no . .nonnepOBCKOMY c~~~ry. IIOJJHpH30Bal!HOrO 

7_-H3JJyqeHHR 

3<tJ!peKTa-. 

pacqeT. xapaKT~P~5!~HK" IIOJIHpHMeTpa_. II. BeJlH'IHHbl OJKH.naeMoro, 

2 

i ,. 

_,-;; 

,.' .. ~ -~-

I 
', 

·, ., I 

B) ·, l1CCJie.noBaHHe",. 6eTa-,-He8TpHHHOH yr.iloBOH xoppeJIRUHH B P-pacna.zie 
24 ,.. ' , •' 1 , - · · ' , · ' • 

R,nep Na. ( onpe,neJieHHe B peMeHH llCH3HH B036yxc.neHHOro ypoBHR B ,noqepHeM. 

R,npe H BeJIH'IHHbl KOppe_JIRUHOHHoro, K03qicpHuHeHTa, onpe.ne_JieHHe OTHOllieHHR 

qiepMHeBCKOro H ~aMOB-TBJIJiepOBCKOro MaTpH'lHbIX 3JleMeHTOB p-nepex6.na )j 
pa3pa6oTKa· JlJlR ':non ueJIH 3KCIIepHMeHTaJibHOH MeTOJlHKH, OCHOBaHHOH Ha 

:H3~epeHHH, .nonJiepOBCKoro ci.nBHra 7-H3Jiy'leHHR,, perHCTpHpyeMoro B 

COBIIa,neHHH C p-qacTHUaMH; ,pi3pa60TKa a.neKBaTHOfi Mo.neJIH IIOBe.neHHR HOHa~ 

OTJla'lH B BemecTBe. 

r) Pa3pa6oTKa, MeTOJlHKH. H3MepeHHR pa3JJH'IHbIX yrJIOBbIX KOppeJJRUHH B·' 

C-;3aXBaTe, H p-pacna.ne TIO BTOpH'lHOMY OllTH·qecKOM}I H3JJy~eHHIO ;, 

\ ,PaC'leT_ :13enH_'lHHbl o_JKH,n_aeMbIX __ 3!p!peKTOB_._ 

. Jl) ITp5rne,neHHe. MeTOJlH'leCKHX no 
I 

3KcnepHMeHTOB HCCJJe,noBaHHIO 

MIOOH-HefiTpHHHOfi yrJioii'on KoppeJIRUHH IIpH . 3aXBaTe IIOJIRPH30BaHHbIX MIOOHOB 

. - . 6 . 
•. 

1 

R.npaMH Si· , ; pa3 pa OT Ka MeTOJlHKH onpe.neneHHR 

,noqepHero RJlpa, 3acenReM1,1x IIPH µ-3axeaTe, H 

HHJlYll~P0!3aHHoro. ncee.nocxanRpHoro B3aHMo.ne,8cTBHR. 

BpeMeH llCH3HH. ypoBHen' 

BeJlH'lHHbl qiopM-l!JaKT.opa 

Hay_'IHaR HOBH3Ha H npaKTH'lecxa·si 3Ha'IHMOCTb pa60TY 

BnepBbI~, pa3p~6oTaH MeTOJl. -:H3MepeHHR CII~H-HeHTpHHHOH yrnoBOH 

KOppenHUHH B C-3aXBaTe IIOJJRpH30BaHHYX s.nep TIO .nonnepOBCKOMY CJlBHry 
', - • , ' . I 

7-KBaHTOB, H3JiyqaeMbIX JlO'lepHHM HJlPOM OT)la'lH nocne HCIIYCK8HHH HefiTpHHO 

H perHCTpHpyeMbIX Ge(Li) ,neTeKTOpOM B IIPOTHBOIIOJIOJKHI,IX HanpaeneHHRx;· 

M~TOJl MOJKeT HCII~JI,b30B.aTbCH TaKllCe JlJlR OIIpe,neJJe!lHR _cTeIIeHH. IIOJJHpH3aUHH. 

. R.nep (BKJ110'laH·ee·3HaK) H B TOM cJiyqae, Kor.na cnHH ,noqepHero R.npa paBeH 

· 1/2 ·Hn~ o. .llaHHbIH MeTo.n npH3HaH ~3o6peTeHHeM H 3aIUHIUeH aBTopcKHM 

CBHJleTeJibc-i;BoM; Ha- ero OCHOBe, npoBe,neHO Hccne.noBaHHe :Pacna.na· 

IIOJlHPH30BaHHbIX g,nep ~
6
Co, B pe3yJJbTaTe qero BIIepBhle onpe.neneH ;3HaK 

' . 56 . • 
;M!l:rHHTHOro_ . MOMeH"Fa . H,n;pa . Co H H3MepeH K03!p!pHUHeHT" CIIHH-He8TpHHH08 

yrn?BOH ~oppeJIRUHH. 

HOBbIM: RBJlHeTC.H TaKJKe npe.nnoJKeHHYH B JlHC·cepTaUHH MeTOJl H3MepeHHR 
1
~nHH-He8TpHHHba yrnoBoa KoppenRUHH B.c-3aXBaTe no .nonJIJpoBcxoMi c.nBHry 

UHp
1

Ky JlR~'Ho IIOJJRpH30B aHHYX 7-KBaHTOB, perHCTpHpyeMYX Ge,(Li) .neTeKTOpOM 

. IIpH . IIpOTH~OilOJlOllCHOM HanpaBJieHHH MarHHTHOro. IIOJl_R B . KOMIITOHOBC~OM 

IIO_Jl-llPHMeTp.e; 3TOT MeTOJl TaKl!Ce IIpH3HaH H306peTeHHe~. DpoBe)leHmi:e. 

pac'len,1 IIOK_a3bIBalOT ero IIpHMeHHMOCTb, HaIIpHMep, JlJlR HCCJJe,noBaHHH 

pac~a,na .H,nep ~Co • 

'.Pa3pa6oTaHa MeTOJlHKa ~3MepeHHR 6eTa-HeHTpHHHOH yrnoBOH KOppenR~HH 

TIO ~onne~OBCKOMY CJlBHry 7-'-KBaHTOB, perHCTpHpyeMbIX B coena.neHHH c P

qac~HUaMH> ·HcnycKaeMbIMH ·-B npoTHBOIIOJlOllrHYX HanpaBJJeHHRx: Pa60TO~noco6-
. ' · • · ' . 24 . . · 

HOCTb ee JlOKa3aHa IIpH HCCJle,noBaHHH pacna.na R,nep • · Na, . B pe3yJibTaTe 

3 



qero H3MepeHbl apeMH XH3HH B036yxneHHOro CO~TOHHHH B HJlpe 
24

Mg' H 

KoppeJIHUHOHHbl8 K03(fxtlHUJ;leHT; JlJIH 061,HcHeHHH 110Be)leHHH HOHa OT)la•rn B 

TBepnoM nemecTBe pa3 pa6oTaHa HOBaH MO)leJib. Y'lHTb1Ba10maH KaK HaJIH'lHe' 

110TeHu~anbH08 HMbl B y3ne perneTKH, TaK H cJlOHOHHOe B3a,HMO)le8CTBHe C 

~ellleTK08 BUeJIOM. 

B11epa1,1e pa3 pa6oTaHbl c11oco61,1 H3MepeHHH yrnoBblX KOppeJIHUHR . B 

C-3aXBaTe H p-pac11ane C HCl10Jlb30BaHHeM 011TH'leCKHX M~TOJlOB. npoBe)leHHble 
' ·t·. 

pac'leTbl OXH)laeMblX 3(fxtleKTOB JlOKa3blBalOT 11pHMeHHMOCTb 11pennoxemrnro 
• ,- .7 37 .. - .. 

11onxona nnH HccnenoBaHHH pac11ana - HJlep Be H Ar. noKa3aHa 

,_11pHHUHl1HaJibHaH' B03MOXHOCTb H3MepeHHH 011TH'leCKHMH. MeTo)laMH Tp08H08 

HapyrneHHIO Cl1HH-6eTa7 He8TpHHH08 KoppenHUHH, 'lYBCTBHTenbHoR K 

Cf'-'leTHOCTH. llac_Tb MaTepHanoB, COCTaBJIHIOll(HX OC~OBY )laHHOrO MeTO)la·, 

3am1llu.eHa TpeMH aBTOpCKHMH CBHJlifrenbCTBaMH. 

npennoxeHHaH· B JlHCcepTaUHH MeTOJlHKa HCCJie)loBaHHH MIOOH-He8TpHHH08 

KOppenHUHi TaKXe HBJIHeTCH HOB08 H paHee·HHr)le He 11pHMeH~Bllle8sH, Ee pa~ 

6oTOCl10C06HOCTb n6Ka3aHa B 11po6HblX 3KC11epHMeHTax C KpeMHHeB08 MHllleHblO; 

B pe3yJibTaTe 

BpeMeHH XH3HH 

qero 110Ka3aHa 

. B036yxneHHblX 

B03MOXHOCTb 

COCTOHHH8. 

O)lHOBpeMeHHOro H3MepeHHH 

H oueHKH cpopM-(JlaKT<_>pa 

HHJlYUHpoBaHHOro 11ceB)lOCKanHpHoro B3aHMO)le8CTBHH. 

Anpo6auHH pa6on1 •· 

OCHOBHble pe3yJibTaTbl pa6oTbl JlOKnanuaanHCb H o6cyxnanHCb Ha 40 H 41 

BcecOI03HblX KOH(JlepeHUHHX 110 H)lepH08 c11eKTpOCKOilHH H CTpyKType aTOMHOro 

. H,llpa ( JleHHHrpaJl H MHHCK) , Ha MeJK)lyHapOJlH
0

08 lllKOne 110 . cna6m,1 

B3aHMO)le8CTBHHM np_H HH3KHX' 3HeprHHX LEWI' 90 ( )Iy6Ha), ·Ha ceMHHapax, 110. 

cJlH3HKe a~OMHOro H)lpa JIRD OHRH (By6Ha), ceMHHapix' B KaTOJIH'leCK~M 

YHHBepCHTeTe ·( JIIOBeH, EeJibrHH) H B . UeHTpe HJlepH08 ' cneKTpocKo'l1HH ',H 

Macc-c11eKTpOMeTpHH (Ope::,, ~paHUHH). 

fJiaBHble 11onoxeHHH JlHCCepTaUHH OTpaxeHbl B 10 . ony6nHKOBaHHblX 

·pa6oTaX; HeKOTOpbie H3 , MaTepHaJIOB 11pH3HaHH H306peT8HHHMH H 3autHllleHbl 5 

aBTOpCKHMH CBH)leTeJibCTBaMH. 

O61,eM H CTPYKTypa pa6oTU 

JHccepTaUHH COCTOHT H3 BBe·neHHH, 

KOTopbM KpaTKO ccpopMynHp~BaHbl o6niHe 

CTpaHHUaX, : conepXHT, -·5 _Ta6nHU H 42_ 

JIHTepaTypu BKJIIO'laeT 100 HaHMeHOBaHHR. 

4 

\, 

tJeTupex, r naa, H 3aKnIO'leHlrn, B 

BHBOJlli .. Pa6oTa H3JIOXeHa Ha 109 

pHCYHKa. C11HCOK .:HCl10Jlb30BaHHOA 

j' 
l 
~ 
i. 

,i 

'Ha 3autHTY BblH0CHTCH 

' 

/ 

,al MeT-OJl H3MepeHHH c11HH-He8TpHHH08 yrnoao8 KoppenHUHH B c-3axBaTe 
• • , I ' ' ' 

l10JIHpH30BaHHblX HJlep 11Q Jl011JiepOBCKOMY CJlBHry 7-H3ny'leHHH. 
· ' 56 . · 

6) HccJienoaaHHe 110 3TOM~ MeTony pac11ana Co ; 011peneneHHe ·3HaKa 

MarHHTHOro MOMeHTa 3TOro Hnp~.; H3Mepe~He K03(fxtlHU~eHTa Cl1HH-He8TpHHH08 

yrnoB?R, KoppenHUHH: 

a J MeTo'n . H3MepeHHH cnHH-HeR,:·pHHHoR yr noaoR KoppenHUHH npH 

c-3axaaTe 110 no11nepoBCKOMY CJlBHry nonHpH30BaHHoro 7-H3Jiy'leHHH. . . 
rl H3MepeHHe 6eTa-He8TpHHHo8 yrnoaoR KoppenHUHH B p-pacnane HJlep· 

24 • · ,' ' ' 
, Na 110 Jl011JiepOBCKOMY C)lBHry 7-H3ny'leHHH, COB11ana10mero C P-'laCTHUaMH; 

pa3pa6oTKa ·aneKBaTH08 °MO)lenH IlOBe)leHHH HOHa OT)la'lH B BemecTBe 

, ,onpeneneHHe BpeMeHH XH3HH B036yxneHHOro ypOBHH B . JlO'lepHeM HJlpe_. H 
I. .. . . ' . 

- .. K03(Jl(JlHUHeHTa 6eTa-He8TpHHH08 KOppenHUHH. 

Jl) ,:MeTOJlHKa H3MepeHHH pa3JIH'lHblX yr JIOBblX KOppenHUHR B c-;rnxaaTe H . 

p-pac11ane 110'BTOpH'lHOMY 011TH'leCKOMY H3ny'leHHIO. 

'! • e) Hcc~e)lOBa~He MIOOH-HeATpHHH08 yrnoao8 KOppenHUHH 11pH 3axBaTe 

:HipaMH DSi' 110JIHpH30BaHHblX MIOOHOB. 

COJIEPJUHHE PAEOT~ 

Bo BBe)leHHH 110Ka3aHa aKTyanbHOCTb 11poaeneHHH HOBblX 3KCnepHMeHTOB 

110 H3MepeHHIO pa3JIH'lHHX
0 

yrnOBblX KOppenHUHR C y'laCTHeM He8T~HHO ·. H 

H~06XO)lHM
0

0CTb . pa3 pa60TKH HOBHX 110JlXOJlOB K HccnenoBaHHHM B 3T08 

o6~aCTH, ccpopMynHpOBaHbl ~enH H 011HCaHa CTPYKTypa JlHCCepTaUHH: 

IlepBaH qiaBa 110CBHuteHa . 3KC11epHMeHTaM no HCCJie)loBaHHIO 

Cl1HH~He8TpHHHHX yrnoBUX KOppenH~HR B ::,neKTpOHHOM 3aXBaTe. 

B nepBoM 11aparpacpe 3T08 r naau naeTcH o63op pa Hee BblnonHeHHHX. 1 

pa60T 110, H3MepeH.HIO K03cJl(JlHUHeHTa ( I-V) KOppenHUHH B. 

BTopoR; 11aparpacp conepxHT 011HcaHHe ILV 11pennaraeMoro HOBbro, 

MeTO)la JlJIH H3MepeHHH 3Toro K03cJlcJl:HuHeHTa, KOr)la B Ka'leCTBe· I 

: HCl10Jlb3 yeTCH Cl1HH MaTepHHCKoro_ HJlpa. MeTOJl COCTOHT B cneny10meM. 

HccnenyeMble H)lpa, BHe.npeHHUe B cpeppoMarHHTHY,10 MaTpHUY, 110MemaIOTCH B 
- . . , 3 4 . ' ·. ' 

pecppHxeparnp pacTBopeHHH ~e/ He, oxnax)lalOTCH JlO TeM11epaTyp1,1. rn .. 20. MK 

·, H 11om1pH3YlOTCH.,~BepXTOHKHM MarHHTHHM 11oneM MaTpHUbl ( pHC. 1), 11pH 3TOM 

:CTel1eHb: op_He~
0

TaUHH HJl~p B2 KOHTpOnHpy~TCH 11~ H3MeHeHHIO ~H~~HCHBHOCT.H 

J-H3ny_'le_HHH H3BecT_Ho8 MY JibTHl10JibHocTH. 3aTeM 11ootJepeJlHO 11pOH3BOJlHTcH· 

3HeprHH 7-KBaHTOB, H3Jiy'laeMblX HJlpaMH OT)la'lH · ,BJlOJlb 
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nonHpH3YIOIUero MarHHTHoro _nonH H npOTHB Hero. TaK KaK HanpaBneHHe 

BBy+ZZBTh 
PecppmicepaTop 

- paCTBopeHHH 

· 
3 He / 4 He 

Pb-Cd-Al .Mn>Tp ~ ,- .• 

1/'~ li~W/f;:;;t~ ~e(Li )-J~I- · - -L - -D 
ocb z , r -1 ~ x t x 

lKH,llKH8 

a30T 

JJeBoe 
nonoxceHHe 
(cp=O) 

06pa3eU 

( Fe+
56

Co) 

1-.11eTeKTOp 

-.Ma~~~!=b18 

CBepxnpOBO,llHIUH8 
MarHHT 

- Ocb' BpameHHH 
nnaT<!JOpMbl 

,r- noBopo.THaH nnaT<!JOpMa 

npaBoe 
nonoxceHHe 
(cp=n) 

PHC. 1. YcTaHOBKa ,llnH H3MepeHHH, cnHH-He8Tp_HHHOfi KOppenHUHH . . ~ 

npH pacna.11e nonHpH30BaHHblX H,llep ,co. 

OT,lla•rn H,llpa . CBH3aHO C KOppenHUHOHHblM K03<!J<!JHUHeHTOM_ B H He HBnHeTCH 

H30TpOilHblM, TO Bcne,llCTBHe 3<!J<lleKTa .nonnepa 3HeprHH H3MepeHHblX -r-nHKOB 
' . ' ' 't 

o'l'nHl{alOTCH Ha BenHl{HHY SE1, 3aBHCHIUYIO, OT , .HCKOMoro. K03<!JctJHUHeHTa B, 

CTeneHH no.nHpH3aUHH H,llep f,, C TOl{HOCTblO ,llO. 3Haxa onpe.11enHeM08 H3 Bz, 

H <!JaKTOpa F, yqHTblBalOIUero 3aMe,llneHHe H,llpa OT ,llal{H npH ero ,llBHllCeHHH' B 

BeIUeCTBe MaTpHUbl: 

SE· = Ecp=o 
1 - 1' 

Ecp=1l 
1 

3.·B·f •Q ·F·E ·E I Mcf 3 I I 1 1.1 • 
(5) 

.llnH oueHKH <!JaKTOpa F MOl!(HO Hcnonb30BaTb OJlHY H3 npe.11no1CeHHblX B 

~HCCSpTaUHH MO,llenefi. Cne.11yH nepB08 H3 HHX, HOH OT,llal{H COBeprnaeT'B yine• 

perneTKH 3aTyxaKltnHe Kone6aHHH C aMnnHTY .1108. paBHOfi pacCTOHHHIO MelK.llY 

aTOMaM~. BTopaH ( 6onee ·peanbHaH) Mo.11enb cocTOHT B TOM, ·qTo JlBHJKyniH~.cH 

C'IHTae_TCH He 0JlHHOl{Hbl8 H~H, a uenaH rpynna aTOMOB, BHyTpH KOTOpo8 3a 

Cl{eT <!JOHOHHoro B3aHMO,lle8CTBHH cymecTByeT TepMO,llHHaMHl{eCKOe paBHOBeCHe,. 
• ' • . 1 

H pa3Mep1,1 KOTopon pacTyT co CKOpOCTblO 3ByKa. 3TO COOTBeTCTByeT TOMY, 

KaK e~nH 61,1 HOH oT.11aqH HMen "3¢c!leK;HBHYKl" Macey, pacTymy10 no JaKoHy 

6 

i 
.l 
I 

).~ 

l 
~, 

11 

'-[. 
'\ ' 

.i 
J ;, 

! 

H (t) = H 
eff. O 

,, 

[
V '·t] 3 

+ H. -•
h . A 

I ' 

~,Ile ,Hh - M~cca aTOMa perneTKH, a v. - CKOpOCTb 3ByKa B Hefi. 

,, 

(6) 

TaKHM o6pa30M' H3MepHB .11onnepoBCKH8 C,llBHr SE • MOJKHO no <!JOPMY ne ' 
1 ' 

(5) 'HafiTH K~3<1l<!JHUHeHT B. 

B TpeTbeM naparpacpe onHcaHa npoue.11ypa Hccne.110BaHHH pacna.11a H.llep 
56 , · · '• . . 

Co' no, npe.11nol!(eHHOfi MeTO,llHKe; pe3ynb'l'aTbl 3KCnepHMeHTa npHBO,llHTCH, H. 

06cyxc.11a10TCH B qeTBepTOM naparpacpe. 

3TH,, pe3y nbTaTbl HnnlOCTPHPYIOTCH PHCYHKOM 2, Ha KOTOpOM npHBe,lleHbl 

3KcnepHMeHTanbHble 3Hil{eHH~ .11onnepoBCKHX C,llBHrOB, nonyqeHHble BO BTOpoA 

cepirn, 'H3Mepem1n JlnH 1-nHHHH . 2598 K3B; TaM JKe . noI,a3aHO HX 

CTaTHCTHl{eCKOe pacnpe.11eneHHe (cyMMa rayccHaHOB C ,llHcnepcHHMH, paB~blMH 
< '' • I 

OlllH6KaM Kal!(,llOfO H3MepeHHH). 

200 
,JJ;ormepOBCKIIH C,[IBIIr, :JB 

~ 

150 

100 

50 

0 

.::50 

-100 

-150 

:-200 

0 50 100 150 · 200 250 
HOMEP II3MEPEHIIH 

' PHC. 2. .nonnepOBCKHe C,llBHrH 1-nHHHH 2598 K~B. 

KaJK,lla~ TO'{Ka COOTBeTCTByeT C,llBHry MelK.llY .llBYMH 15iMHHYTHblMH 

H3MepeHHHMH npH q, = 0 H q, = 1l SEexp. · = Etf>=o - i;t/>=1l : ) · 
1 1 .1 

i 

fiOCJie ycpe,llHeHHH pe3ynbTaTOB no BCeM cepHHM •H3MepeHH8. ll no BCeM 

Hccne.110BaHHblM 1-nHHHHM nonyqeH BblBO,ll, '{TO H,llpa 56Co opueHTHPYIOTCH "no 

n~.riio" , TO eCTb, '{TO MarHHTH,blfi MOMeHT H,llpa 56Co nonOJKHTeneH . i 
sign ( 'µ) = + 1 (?) 
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H 'ITO· ,llJHI .llBYX HCnOJJb30.BaHHhlX MO,lleJJell: TOpMOJKeHHH HOHHOB OT,lla'lH 

BeJJH'lHHa xoppeJJHUHOHHOro X03tptpHUHeHTa B COCTaBJJHeT, COOTBeTCTBeHHO, 

< B exp. (I)> 0.67 ± 0.14 (8)· 

< B exp.CZ)> = ( - ) 0.84 ± 0.15 ~ (9) 

TaXHM o6pa30M, _npe.nJJ~JKeHHhlfi ~eTO,ll no3BOJJHeT HCCJJe,llOBaTb 51.llpa, 

pacna.naJOmHeCH 3JleKTpOHHhlM 3aXBaTOM C o6pa30BaHHeM ,llOCTaTO'lHO 

xopoTXOlKHBymHX B036yJK.neHHhlX. COCTOHHHfi. l13MepHeMhle npH 3TOM .nonJJepoB-. 

CXHe c.nirnrH -r-JJHHHfi HecyT B ce6e HHcpopMaUHJO O X03cptpHUHeHTe, ( IJ - I. ) 

.yrJJoBofi xoppeJJHUHH, _ 3Haxe H BeJJH'lHHe MarHHTHoro MOMeHTa pacna.naJOmerocH 

H.llpa, a TaxJKe o 

MeTO,ll' OCTaeTCH 

IlOBe.nemrn HOHa 

pa6oTocnoco6HhlM 

OT,lla'!H 

H B 

B xpHcTaJJJJH'lecxon perue!xe: 

cJJyqae I = 1/2, xor.na / 
0.1,r · 

Tpa.nHUHOHHhle H3MepeHH51 

HyJJeBOfi p~3YJJbTaT. 

aCHMMeTpHH . -r-H3JJY'leHH51 .naJOT TOJK,lleCTBeHHO. 

MeTO,ll MOJKeT 6h1Tb noJJe3HhlM npH H3y'leHHH CJJa6hlX• H CBepXTOHXHX 

B3aHMO,llell:CTBHH, a TaXJKe npH HCCJJe,llOBaHHHX, CB513aHHhlX C tpH3HXOfi 

TBep.noro TeJia. CJJe.nyeT, 0,llHaKO, OTMeTHTb, 'ITO ,llJJH noJJy'leHHH C noMOlliblO 

npe.nJJoJKeHHoro MeTona 6oJJee ,llOCTOBepHhlX pe3yJJ~TaTOB He06XO,llHMO HJJH 
' \ ' 

YTO'lHHTb 3Ha'leHH51 BpeMeH ~. HJIH Boo6me H36eJK~Tb ~THX_MO,lleJJbHhlX oueaox, 

HanHMep, noJJHpH3YH 51,llpa ·B. ra3e_ HJJH ·aTOMHOM, nyqx_e •nyTeM OilTH'leCXOH 

Haxa'!XH. 

B nocJie,llHeM, nHTOM 'naparpacpe nepBOfi rJiaBhl onHCaH• aJibTepHaTHBHhlH 

MeTO,ll /J/ H3MepeHH51. (I-;) xoppeJIHUHH no .nonJiepoBCXOMY C,llBHry E ,_ xor.na' 
- . 1'· 

B xa'leCTBe I BhlCTynaeT·cnHH He MarepHHCK0ro, a ·.o.o~epHero 51,llpa. B 3TOM 

cJiyqae 3KcnepHMeHT O'leHb noXOlK Ha lliHpoxo H3BeCTHhlH 3XcnepHMeHT. 

roih.nra6epa, rpo,ll3HHCa H CaHbHpa, HO BMeCTO pe30HaHCHOro pacceHHHH .niH 

onpe.neJieHHH .nonJiepoBcxoro C,llBHra -r-xBaHTOB 'MOJKHO np·HMeHHTb 

Henocpe.ncTBeHHOe H3MepeHHe HX 3HeprHH Ge(Li) .neTeXTO~OM. Taxoll: MeTO.ll 

MOJKeT .naTb cymecTBeHHhle npeHMymecTBa. 

Bo:nepBhlX, nocxoJibXY 3,lleCb He HCnOJib3yeTCR pe3oHaHCHOe pacceHHHe, 

TO HeT. He06XO,llHMOC.TH Bhl6HpaTb ,llJIH HCCJie,n_oBal/HH ,TC:JibXO_ Tax He pacna.nhl. B 

XOTOphlX. perHCTpHpyeMhlfi i-nepexo.n -H,lleT Ha 0CH0BH0e C0CT0~HHe 

cra6TJibHoro H3orona, HMeJOmero B _npHpo.o.e 6oJiblllYJO. pacnpo,crpaHeHH0CTb 

cymecTBOBaHHH pa~ceHBa~eJIH l • 3To cpa3y ( HHhlMH CJIOBaMH. HeT HYl!C.llhl B 

pe3xo .pacruHpHeT xpyr H.nep, ,llJIH XOTOphlX .MOlKHO 6hlJIO 6u CTaBHTb Taxoll: . 

3XcnepHMeHT. 

_BO-BTOphlX, 
!'.',. 

nocXO,!lhXY · He TPe6yeTcll o6H3aTeJibHOfi .llJIH ycJI,oB~H _ 

pe3oHaHca XOMneHCaUHH OT,lla'!H OT Hell:TpHHO H -r-xBaHTa, TO .nonycxaeTCH 

JIJ06oe COOTHOllieHHe E HE, a 3TO 03Ha'!aeT, 'ITO MOJKHO perHCTpHpoBaTb 
1' IJ . 

8 

.1,:,,..,,,,,,. '~ 0.'.'i.··,/ 

k 
j,_ 
'(' ,, 

;:· 

\' 

f 

iii 

~; 

I 'I 
.. 

6oJJee "lKeCTXHe~ -r-xBaHThl H TeM caMhlM ;3Ha'lHTeJJbHO nOBhlCHTb 

3cpcpexTHBHOCTb noJJHpHMeTpa o, · 'ITO MOJKeT npHBeCTH X xa'leCTBeHHO HOBhlM 

. B03MOJKHOCT51M. 

lleHCTBHTeJJbHO, B 3XCnepHMeHTax roJJh.nra6epa H .np. rJJaBHhlM 

HCTO'IHHXOM norperuHOCTH 6hlJIO He3HaHHe TO'lHOfi BeJIH'lHHhl o, Tax . xax OHO 

onpe.neJIHeTCH CTeneHbJO MarHHTHOro HacumeHHH JKeJie3a, ero XHMH~eCXHM 

.COCTaBOM H MHXpOCTpyxT'ypofl, a TaXJKe xpaeBhlMH 3cpcpexTaMH, y'leCTb XOTOphle 

O'leHb TPY.llHO. npoxaJIH6poBaTb JKe • BeJIH'lHHY a npaXTH'leCXH 6hlJIO . . 
HeB03MOlKHO, Tax xax ,llJIH 3TOro IlOTpe6oBaJIC51 6hl HCTO'IHHX -r-H3Jiy'leHH51 C 

T04HO. H3BeCTHOH HeHyJieBofi UHpxyJJHpHOfi noJIHpH3aQHell:. ECJIH JKe BeJIH'lH~~,o 

COCTaBJIHeT He e.nHHHUhl, a .necHTXH_ npqueHTOB, TO IlOHBJIHeTCH B03MOJKHOC;b 

'TO'!Horo, H3MepeHH5! o no pa3HOCTH C'leTa nporue.nruHX HenoJIRpH30B8HHEJX 

-r-xBaHTO~ npH H.JIH'IHH H B OTCYTCTBHe MafHHTHoro IlOJIH. 

B 3TOM JKe naparpacpe npHBO.llHTCH npe.nBapHTeJibHhlfi pac'leT 

3cpcpexTa .llJIH cJiy'laH pacna.na. 
56

Co - . .llJIH · -r-JIHHHH 2598 X3B 

.C,llBHr ,llOJIJKeH COCTaBJIHTb OXOJIO 4 3B. 

oJ1rn.naeMoro 

H3Mep51eMhlfi 

nocxoJihXY B. npe.nJioJKeHHOfi nocTaHoBxe x HCTO'IHHXY He_ npem,HBJIHeTcSI_, 

HHXaXHX orpaHH'leHHfi no axTHBHOCTH, B03MOJKHO npoBe.neHHe TaXHX H3MepeHHfi 

c, npHMeHeHHeM xpHcTaJIJI-,llHtppaxuHOHHOro -r-cnexTpOMeTpa, 

pexop.nHoe pa3perueHHe, HO Tpe6yJOmero HHTeHCHBHhlX HCTO'IHHXOB. 

HM_eJOmero .· 

BTopasi rJiaBa m1ccepTaum1 no,CBSIWeHa. xoppeJISIUHOH_HhlM 3XCilepHMeHTaM 

.npyroro_ THna - HCCJie.no~aHHJO 6eTa-Hell:TpHHHhlX xoppeJISIUHfi B (3-pacna.ne. 

lKH,llXHH 

a30T 

X nY 

(31 

XOHTpOJib 
B_axyyMa 

X nY 
I 1' 2 

T 
XJia.non 

z4Na, 207Bi 

.. -----I ---

~ 
(32 

7 ~ · ~.J.Hacocy 

I 
, .J. lliTOX c (3-tpHJibTPiOM 

·I~ 
PHC. 3. 3xcnepHMeHTaJibHa51 ycTaHOBXa ,llJIH, H3MepeHHSI 

6eTa-Hell:TpHHHOfi,yrJIOBOfi xoppeJISIUHH npH pacna.ne Sl.llep 24Na. 
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B nepBOM naparpa¢e 3TOA rnaBH .naH · o63op. 3KcnepHMeHTOB no 

H3MepeHHIO K03¢¢HUHeHTa (P-v)·KoppenHUHH a. 

Bo BTopoM napa~pa¢e onttcaHa ycTaHOBKa
141 

pa3pa6oTaHHaH .nnH 

npoee.neHHH _TaKHX HCCJie,IlOBaHHA (pHC.3), H .neTaJIH 3KCnepttMeHTa no. 

H3MepeHHIO (P-v) KoppeJIHUHH B pacna.ne H.nep "Na~ 
. . ' u 

· TOHKaH aJIIOMHHHeBaH ¢0Jibra C Haxo.nHmHMHCH B HeA aTOMaMH Na 
noMemanacb B BaKyyMHYIO KaMepy H pacnonaranacb MeJ1C,ny .IlBYMH • Si(Li) 

.neTeKTopaMH. perHCTpHpyIOmHMH P-'iaCTHUli. BHJieTaIOmHe B npoTHBOnOJIOJICHliX 

HanpaBJieHHHX: CHapyl!CH 'KaMepu ,6un ycTaHOBJieH Ge (Li) .neTeKTOp, KOTOpliA 

perHCTpHpOBaJI 7-KBaHTli B COBTia,IleHHH C 3THMH p-qacTHUaMH. 06pa60TKa 

. .naHHliX 3aKJIIO'iaJiacb B onpe.neneHHH 3HepreTH'ieCKoro C.IlBHra ClE7 (_Ep) M_el!C.IlY 

3HeprHHMH 7-KBaHTOB, coena,naIOmHX C p-qacTHua·MH, HcnymeHHHMH 

napanneJibHO H aHTH-'napannenbHO HM. ·Pe3yJibTaTH 3TOA o6pa60TKH ,IlJIH .IlBYX 
' ' ' 

7-nepexo.noB ( 2754 K3 B H 1368. K3B) npHBe,IleHH Ha pHC; 4. KaK BH,IlHO . H,3 

pHcyiIKa, nepBHA H3 3THX nepeXO.IlO_B ,neACTBHTeJibHO "noMHHT." OT,naqy H,Ilpa 

nocne p-pacna.na H noToMi HMeeT .nonnepoBCKHA c.nBHr, onpe.nenHeMHA KaK 

3HeprtteA P-'iaCTHllli, TaK H yrnoM' BHJieni: aHTHHeATpHHO. BTOpoA l!Ce 

7-nepexo.n 3a BpeMH JICH3HH ypoBHH (~•inc) ycneBaeT '"aa6HTb":oT,na~y., 

B TpeTbeM naparpa¢e OTIHCaHa KOM6HHHpoBaHHaH MO,IleJib TOpMOJ!CeHHH 

HOHa OT,Ila'iH, l103BOJIHIOmaH KOppeKTHO yqecTb KaK HaJIH'ilie IlOTeHuHaJibHOA 

HMli B y3ne KpHCTaJIJIH'ieCKOA perneTKH, TaK H ¢0HOHHoe· B3aHMo.neAcTBHe 

·HOHa, Burne.nwero 3·a npe.nenu HMH, co Beel perneTKOA BUenoM. 

200 

150 

100 

50 

0 

,nonrrepoBCKllll C,IJ;BllI' raMMa-rrllHHH, K3B 
( 3r<.cnepIIMeHTam,Hhle sHaq. ) 

E=2754 1wB 
E=1368 K3B 

.~ 
4' 

Kpy:>KKH 
Tpeyrom,HHKH 

~ 
~ 

~-. ', -+ 

-50 '----'---"'---'---'-~_,_-~~-~~-~~-~~ 
0 200 400 600 800 1000 1200.' 

3HEPI115I BETA-tIACTH[(, K3B 

PHC; 4. 3~crrepuMeHTaJibHlie 3Ha'ieHHH .norrnepoBCKHX'C,IlBHrOB 

7-JIHHHA 2754 K3B ( Kpyzo~KH )H 1368 K3B ( rpeyrORbHHKH ). 
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Teop. . ... EpHBI,Ie 
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/ .. 

o,6) 
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c.O~C• / 
l1~u / 
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/ 
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/ 
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/ 

---HO (-r::::60tc; a.::::-0,5) 

200 400 600 800 1000 1200 
3HEPI'HH BETA-tIACTlU~. I<3B 

PHC. 5: TeopeTH'ieCKHe 3Ha'ieHHH .norrnepOBCKHX C,IlBHrOB 7-JI~HHH 2754 K3B, 

pacc'iHTaHHHe C yqeTOM TOpMOJ!CeHHH HOHOB OT,Ila'iH no MO,IleJIH flHH,IlXap.na

-lliap¢a-lliHOTTa (LSS), MO,IleJIH rapMOHH'ieCKOro OCUHJIJl~TOpa (HO) 

tt KOM6HHHpoBaHHOA MO,n_eJIH (Comb.). 

(. KpyZK8MH o6o3Ha~eHU 3KcnepHMeHT8RbHUe 3Ha~eHHH ). 

. B nocne.nHeM naparpa¢e ·IlPHBO,IlHTCH pe3yJibTaTH i¢HTHpOBaHHH C 

·· HCilOJ!b30BaHHe~ rrpe,IlJIOJ!CeHHOA MO,IleJIH IlpH pa3JIH'iHOI ¢opM9 ITOTf:HUHaJibHOA 

HMli ( pHC. 5) , .· TioKa3aHO, 'iTO rrpH 3TOM B03MOllCHO O,IlHOBpeMeHHOe onpe.neneHHe 
• I . 

KaK apeMeHH llCH3HH ypoBHH · { -r) , TaK H KoppeJIHUHOHHOro K03,¢¢HUHeH_Ta ( <X) • 

OITTHMaJibHlie 3Ha'ieHHH 3TH_X rrapaMeTpoB, JiaA,neHHae B · OilHCaHHOM 

3KcrrepHMeHTe, COCTaBHJIH 

'((4123K3B) = 6 Q ± 12 ¢C ( 10) 

a= -0.53 ± 0.38 (11) 

'iTO Il03B0JIHJIO .naTb oueHKy BepxHeA rpaHHUli rrpHMec~ ¢epMHeBCKOro 

MaTpH'iHoro 3JieMeHTa ·ii ·uccne.noeaHHOM p-riepexo.ne 

l~I / l~TI ~ 0.25 (12) 
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'B TpeTbeil: rnane npe.11naraeTCH HeCKOJ!bKO npHHUHnHaJibHO HOBHX 

MeTO,11OB HCCJie,lloBaHHH yrnonux KOppeJIHUHil: B /3-pacna.11e H C-3aXBaTe, 
· /5_9/ • . ' 

H_cnonh 3 YJOIUHX onTH'leCKHe 3cpcpeKTU • , 

B Ka'leCTBe BTOpH'IHoro H3Jiy'leHHH, HcnycKaeMoro _HOH OM ( aTOMO_M) 

__ OT,lla'!H, MOlKHO perHCTpHpOBaTb (pOTOHH · onTH'leCKOro ,IIHana3OHa, KOTOp!rn 

H3Jiyqa~TCH 3JleKTpOHHOH o60JIO'IKOH npH ee y~nOKOeHHH"_IlOCJie B036yx,11eHHH, 

conponox,11aJOmero H,11epHull: pacna.11. npouecc no36yx.11eHHH H ycnoKo~HHH 

060JIO'IKH Oilpe,11eJIHeTCH 3JieKTpOMarHHTHHM B3aHMO,lleil:CTBHeM H ,IIJIHTCH, 

10-
12 

••• 10-
10

c, nocne 'lero B Te'!eHHe 10-9 
••• 10-7 

c H3MeHHeTCH co·cTOHHHe 

yxe TOJ!hKO BaJieHTHHX 3JieKTpOHOB, 3HeprHH CBH3H KOTOpux COCTaBJIHeT 

e.11HHHUH 3B. HMeHHO 3TH nocJie,IIHHe nepexo.11u B o60JIO'!Ke H conpoBOlK,llaJOT~H 

H3Jiy'leHHeM B onT_H'leCKOM ,IIHana3OHe, ECJIH cpe.11a, B KOTOpoll: npoHCXO,IIHT-
. . ,1, 

pacna.11, HMeeT nJIOTHOCTh, ,IIOCTaTO'lHO MaJiyJO ,IIJIH Toro, 'IT06H HOH OT,lla'!H 

He ycneJI 3a yKa3aHHOe · B peMH cymecTBeHHO H3MeHHTh _CBOJO CKOpOCTh, TO:-
' • l ' ' • 

HCnycKieMHe (pOTOHH ,IIOJ!lKHH ( KaK H 7-KBaHT~ B npe,IIH.IIYIUHX fnaBaX ) HMeTb 

.11onnepOBCKHH cmiHr, KOTOpHil: HeceT HH(pOpMaUHJO O Hanp~B-JieHHH , 0~ .11a 'IH .. 
. ' . - . " 37 . • • 

B Ka'leCTBe . npHMepa paccMOTpeH pacna.11 H,llep Ar. HaXO,IIHIUHXCH B 
, . . 

BH,lle: pa3pell'.eHHOro ra3a B on'i'H'leCKH npo3 pa'IHOil: . KIOBeTe. .noKa3aHO, 'ITO 

3HeprHH OT,lla'IH H,llpa, pan Hal! 9. 6 3B, minxHa npHBeCTH. K .11onnepOBCKOMY 
I • i ', 

yumpeHHJO JIHHHH_ A.2 = 479._454 HM Ha _BeJIH'lHHY ± 14.79 rru, 'ITO B 20 pa3 

60Jibllie ecTeCTBeHHoro yrnHpeHHH JIHHHil:, BH3BaHHOro TenJIOBHM .IIBHlKeHHeM/ H 

BnOJIHe no.11naeTCH H3MepeHHJO C noMOIUhJO 'lYBCTBHTeJibHOro cneKTporpacpa. 

TaKOH lCe 3cpcpeKT MOlKeT Ha6JIJO,llaTbCH H .IIJIH JIHHHH Al= 542. 323 ·HM,·. Ha· . 

KOTOpOil: MOlKHO npoH3B0,IIHTh. pe3O1iaHCHOe B036yx.ueHHe npH- HCnOJih3OBaHHH •. 

na3epa (n_ 3ToM·cnyqae nyTeM nepecTpoll:KH Jia3epa Ha neJIH'lH~y ± 13.07 rru 

CKaHHpyeTCH ,IIJIHHa BOJIHH A • a perHCTpaUHH A CJIYlKHT J!Hllih ,II.ITH. 
· I 2 -

onpe.11eneHHH HaJIH'lHH HJIH OTCYTCTBHH pe3OHaHCHOro nornomeHH~ \1-
H3MepeHHe npocpHJIH TaKOil: yrnHpeHHCJil: .riHHHH \ HJIH \ HBHJIOCh 6u_ 

• nepBbIM" B MHpe 3KcnepHMeHTOM no onTH'leCKOH perHCTpaUHH 1H,11ep OT,lla'!H • npH 

"HcnycKaHHH Hell:TpHHO. 

nocKOJihKY, 6naro.11apH HaJIH'lHJO 

KpyroBaH nOJIHpH3aUHH (pOTOHOB CBH3aHa 

_ cnepXTORKoro B3aHMO,lleHCTBHH; 

C nOJIHPH3aUHeil: H,llep .. B ·aTOMax_, 

H3Jiy'laIOmHx (HJIH nornomaJOIUHX) 3TH (pOTOHH (HBJieHHe, o6paTHOe. lliHpOKO 

H3BeCTHOH "onTH'leCKOH HaKa'!Ke"), TO, npoMepHB npocpHJib JIHHHH npH 

pa3JIHifHoi1 UHpKyJIRpH0il ll0JIRpH3BUHH (pOTOHOB A HJIH A , MOlKHO . onpe,11eJIHTh 
, , · } 2 , II 

JIHHeilHy~ ll0JIRpH3BUH~ 3THX H,llep H, TeM caMHM, Hall:TH KO3(p(pHUHeHT 

cnHff-Heil:TpHHHOH yrJIOBOH KOppeJIHUHH B. . ·- ' 

B KaqecTne npHMepa Ha pHCYHKe 6 noKa3aH pac'!eTHHil: npocpHnh JIHHHH 
·+ . - . __ , 

A.2 npH pa3JIH'lHOil: nonHpH3aUHH ( Cl H Cl ) perHCTpHpyeMHX (pOTOHOB. · 

12 
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5 10 15 20 
PaccTpOHKa qacTOThI, fI'u; 

PHC. 6. npocpHJih JIHHHH A 479.454 HM, HMeIOmeil: o6H'!HOe TenJionoe 

·.11onnepoBCKOe yrnHpeHHe C nyHKTHp) H yrnHpeHHe, o6ycJIOBJieHHOe OT,11aqeil:. 

nocJie 3JieKTpOHHOro 3axnaTa (CllJI0WHBR KpHBBR). 

ECJIH ·· no OjlHCaHHOil: MeTO,IIHKe . HCCJie,IIOBaTb H,llpa •. pacna.11aIOIUHeCH_ /3-

pacna,11OM, H KpOMe (pOTOHOB perHCTpHpOBaTb TaKJKe conna.11aIOIUHe C HHMH no 

BpeMeHH /3-'laCTHUH, TO KpOMe ( I-v), MOlKHO HCCJie,lloBaTb ( I ...:13 J H ( {3-v J 
·KoppeJIHUHH, npH'leM TaKaH HH(pOpMaUHH 6y,11eT nony'laTbCH O,l!HOBpeMeHHO, 

. OnHCaH TaKJKe aJibTepHaTHBHHil: napHaHT nocTaHOBKH KOppeJIHUHOHHHX 

3KcnepHMeHTOB C HCilOJ!b3OBaHHeM OilTH'leC_KHX MeTO.11OB, KOr,lla perHCTpaUHH 

noJIH
0

pH3OB aliHHX . (pOTOHOB CJIYlKHT TOJ!hKO. ,IIJIH onpe,lleJieHHH ll0JIRpH3BUHH H,llep 

.OT,lla'!H, a ,IIJIH BH,lleJieHHH HanpaBJieHHR HX HMTIYJibCa ( H; CJie,IIOBaTeJibHO, 

HMriy Jib Ca . HeHTpHHO) \ npHMeHHeTCH nonepXHOCTh TBep,11oil: nO.IIJ!OlKKH. Ha 

KOTopyIO TOHKHM CJIOeM HaHeceH HCCJie,11yeMUH pa.llHOaKTHBHHil: HCTO'IHHK 

( pHCYHOK •7). 

ECJIH -npo3Oil:,11eT pacna.11 TaKoro H,llpa ( HanpHMep, 
7
Be), HaXO.IIHIUeroCSI 

Ha· .-TB,ep,11O8 ._.no~~pXHOCTH,_ TO B 3aBHCHMOCTH OT HarrpanneHHSI BHJieTa 

Hell:TpHHO;-: ( B,:· JieByJO • HJIH npan YJO nonyccpepy) HOH OT_lla'IH JIH60 OTOpBeTCSI OT 

nonepXHOCT,H--_l,H 6y,11eT, .IIBHraTbCH n BaKyyMe, HcnycKall (pOTOHU c .,IIJIHHOil: 
. • . . 7 + .. . . . 

' BOJIHH; -,xapaKTepH_OH, . .IIJIR Li , JIH6o - yrny6HTCSI B ne_mecTBO non.iioll'.KH, H 

Tor.11a _'_H3JIY'laeMble HM .(pOT~im ( eCJIH OHH noo6me CMoryT. BUil:TH H3 rny6HHH 

:nO.IIJ!OlKKH )- ._6y .IIYT . HMeTb coneprneHHO HHYJO .IIJIHHY. BOJIHH-; xapaKTepHyJO He .IIJISI· 

6 
7' .+ . . . ., . . 

_CB0 0,l!H0I'0 HOHa" _J:,,i_ , a .IIJISI HeKoro_ ( ncee.11O-) MOJieKyJIHpHoro - ero 
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PHC. 7. 0nTH'leCKaSI ycTaHOBKa nnH_HccnenoaaHHSI cnHH-HeHTPH~HOH 
' 7 

yrnoaoii KOppenHUHH a pacnane Hnep Be. 
" 

COCTOSIHHSI. B 3'.0M cnyqae nnsi qJHnbTpaUHH TaKHX qJOT_OH0B He Tpe6yeTCSI 

HHTepqiepoMeTp B!,iCOKoro. pa3peCieHHSI, H y_cTa!IOBKa 3Ha'IHTenbH0 ynpomae:c'si •,, 

· B 3aKmo'!eHHe, B TpeTbeH rnaae npennmiceH aapHaHT ycTaHOBKH_, . He· 

HMeIOlllHH oceBOH CHMMeTpHH H n03B0nSIIOlllHH, B npHHUHne, ~3MepS!Tb 'rpoilHy/0 -, / 

(I-p-v) KOppenSIUHIO, 'IYBCTBHTenbHYIO K B03M0XH0MY HapyCieHHIO 

K0M6HHHpoBaHHOH CP-'leTHOCTH. 

· qeTaepTaH rnaaa nttccepTaUHH Il0CBHllleHa ttccnenoaaHHIO yrnoaux ,, 
' · /10/ , KOppenHUHH B~npouecce 3aXBaTa sinpaMH OTpHUaTenbHl,IX MIO0H0B . 

B ~~pBOM naparpaqie 3TOH rnaa1,1 naJOTcsi TeopeTtt'lecKtte npem10c1,1nKH 

, ' TaKHX 3KcnepttMeHTOB, naIOlllHX HH!lJ0pMaUHJO O BenH'IHHe, !lJ0PM--:!lJaKTOpa 

HttnyuHpoaaHHoro nceanocKanSipHoro B3attMoneRcTBHH g. 
I • - p 

Bo aTopoM naparpaqie H3noxeH Heo6xonHMHH qJopMantt3M yrnoaux 

KOppenSIUHH Mexny BeKTOpOM nonsipH3aUHH MIOOHOB (Pl, HanpaaneHHeM BHneTa 
I • • • ' ' • 

MIOOHHoro IieiiTpHHO Cvl H HahpaaneHtteM perttcTpauHH 7-KBaHTOB, KacKanHo 

conpoaoxnaKimttx µ-3axaaT, (kl. 3Ta KoppenHUHH aupaxaeTcH qepe3 Ha6op · 
, ' ' , I 
K03_qicpHUHeHTOB ( a., cl, a2, b2l , 3aBHCSllllHX, B CB0JO 0'lepe'nb, OT OTHOUleHHSI 

aMnnHTYn XM = HJ+2_)IH/-1) Hntt,· B nepBOM npH6nHX8HHH, ,· OT OTH0UleHHSI 

KOHCTaHT X = G /G . . , , 
G P A \ , ' 

TipH npoaeneHHH KOppenSIUH0HHO,O 3KcnepHMeHTa aenH'IHHa P H3MepSieTCSI 

no H3BeCT!{OH ( µSR) ..:MeTonttKe, k. 3anaeTCSI B3aHMHHM pacnonoxeHHeM- ·MHUleHH, 

!'1IOOHHoro · ny'IKa H 7-neTeKTopa, a aentt'IHHa ·v" .-onpenenSieTcsi ,.· ,no 

nonnepOBCKOMY cnattry 3Hep,HH E , nocTH,aIOllleMy B cnyqae • nerKHX , Hnep . 7 ' . ' 

1 HeCKOnbKHX K3B. TipH 3TOM, nocKonbKY KHHeTH'lecKaSI. 3Hep,HSI .Hnep OTna'IH 

COCTaBnSieT COTHH K3B, qiaKTOP ocna6neHHSI cnattra •1{3-3a TOpMoxeHHSI H0Ha B 

aemecTBe MHUleHH nocTaT0'IHO Hanel!CHO MOXeT pac'IHTHBaTbCll•nO MonenH LSS. 

\ 
14 
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PHC. 8. npoqJHnb 7-nHHHH 1229 K3B, 
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PHC. 9. noaepXH0CTb !lJYHKUHOHana X npH COBMeCTH0M qJHTHPOBaHHH 
nHHHH 1229 H 2171 K3B B reoMeTpHH "Bnepen-Ha3an" 

no OCRM OTJIOZeHI:J BpeMR ZH3HH ypoBHR. ,'t' H OTHO/JleHHe x l. 
i M 
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'\, 

B KaqecTBe npHMepa npHBO.!tlITCH. pacqeTU yrnHpeHHH 
0

7-;-RHHHA npH 
Hcnon~30BaHHH MHllieHeA H3 rpa¢HTa, '.MarHHH H KpeMHHH ... 

B TpeTbeM naparpa¢e .ll~HO no.npo6Hoe onHcaHHe ycTaHOBKH .nnH' 

Hccne.nonaHHH yrnonux KoppenHUHA npH· µ-aaxBaTe B Kpe_MHHeBoA MHllieHH, · a 

TaKJKe npHBO.lllITCH peaynbTaTU .nnyx npo.6HUX H3MepemiA B npHMoyronbH00A 

reoMeTpHH (npH 3TOM/ ¢aKTHqecKH H3MepHDTCH TORbKO KoppenHUHOHHUA 

'K03¢¢HUHeHT a H BpeMH lKH3HH ypoBHH ,:) H B reoMeTpHH ,; Bnepe.n-Haaa.n" 
2 . 

(H3MepHDTCH Bee KOppenHUHOHHUe K03¢¢HUHeHTbl H ,:). 

Ha pHCYHKaX 8 H. 9 npe.ncT.aBneHu peaynbTaTbl ¢HTHpOBaHHH o.nHoA H3 
2 • 

7-nHHHA H nonepxHOCTb X (XM,1:), no3B0RHDIUHe c.nenaTb BblBO.ll . ·_o 

pa6oTocnoco6HOCTH .naHHOA MeTO.!tHKH H O B03MOlKHOCTH C ee_ ,noMO[UbD 

0.!tHOB peMeHHO H3MepHTb KaK KOppenHUHOHHble. K03¢¢HUHeHTbl, TaK H BpeMeHa 
~H3HH B036yJK,neHHUX COCTOHHHA_.noqepHHX H.nep. 

B 3aKnnqeHHH npHBO.lllITCH OCHOBHble peaynhTaTbl, rronyqeHfiue ·· n·, 
.nHccepTaUHH: 

npone.neHO HCcne,noBaHHe CIIHH-;-HeitTpHHHOA 'yrJioiloa· KOppenHUHH . B 
' . . · . ' . . ,• 56 . . 

·pacna.ne nonHpH30Ba_HHblX H.nep Co, B peaynhTaTe _qero ,Bnepnue onpe.neneH 
' 56 , . ), 
3HaK MarHHTHOro MOMeHTa H.npa Co H H3MepeHa BenHqHHa KoppenSIUHOHHoro 0 

KO3!p!pHUHeHTa "B". . .llnH Hccne.noBaHHH 6mi npHMeHeH iip.~HUHnHanbHO . HOBU8 
' , . l , , , '., 

MeTO.ll, KOTOpuA 3aKnnqaeTCH. B H3MepeHHH . .nonnepoBCKOro C.llBHra r-KBaHTOB,' 

HanyqaeMux ,noqepHHM H.npoM .. MeTo.n MOJKeT TaKJKe Hcnoni:aoBaTbCH _ .nn·'ii 

onpe.neneHHH CTeneHH nonHpH3aUHH H.nep (BKnnqaH ee 3HaK) H B TOM cnyqa~:-... 
K6r,na CnHH ,noqepqero H.!tpa paBeH 1/2 HRH'O, 

Paa pa6oTaH MeTO)l H3MepeHHH cnHH-HeitTpHHHOit yrnoBOit KOppenHUHlf B 

c~a~xBaTe no .norrhepoBCKOMY -C.llBHry UHPK~DllpHo nonHpH30BaHHblX_7-KBaHTOB; 

HanyqaeMUX .noqepHHM H.npoM H perHCTpHpyeMUX npH npOTHBOITODo::ic~oM 

.HanpaBneHHH .MarHHTHoro nonH B KOMnTOHOBCKOM nonHp!!Me'.pe ... npoile.neHbl. 

pa_cq'en1 OJKH,naeMoro 3¢¢eKTa· ·n cnyqae npHMeHeHHH npe.nnoie1rnoro MeTo.na 
.llDH Hccne.nonaHHH pacna.na H,nep 56Co . 

npone.neHo 

pacna.ne H.!tep 

Hccne.noaaHHe 6eTa-HeitTpHHHOit . yrnoBOit · KOppeJJHU~IH . B 

z4Na, B peaynhTaTe qero. HaMepeHu· 

BenHqHHa 
BpeMSI ltH3HH 

COCTOHHHH B H)l.pe 24Mg H KoppenSIUHOHl;IOro irna6ylK.neHHoro 

°K03!p!pHUHeHTa :•a" I a TaKJKe oueHeHa npHMeCb ·¢epMHeBCKoro MaTpHqHoro 
3DeMeHTa B /3-nepexo.ne. JlDH Hccne.nonaHHH npHMeHHDCH MeTOJl, TaKJKe 
OCHOBaHHUA Ha H3MepeHHH .nonnepoBcKoro C.ll.B~ra r-KBaHTOB, HanyqaeMUX. 

,noqepHHM H.npoM oT,naqH nocne paaperneHHo~o /3-pacna.na, Ho perHcTpHpyeMHX 
B COBna.neHHH 

HanJJaBDeHHHX. 

paapa6oTaHa 

C /3~qacTHUaMH, HcnycKaeMUMH B npOTHBOnODOlKHUX 

JlDH. 06'bHC~eHHH nOB~.llE!HHH HOHa ·oT,naqH ---~ -TBep,noM Be[Ue~TBe 

KOM6HHKpOBaHHall MO)l.enb, ,. yqHTblBanmaH KaK - HanHqii:e -

16 

noTeHUHaDbHOA HMbl B yane perneTKH, TaK H ¢0HOHHoe B3aHMO.neACTBHe" C 
perneTKOA nuenoM . 

P a_a pa6oTaHa MeTO.ll.HKa 

c-aaxBaTe H /3-pacna.ne 

H3MepeHHll pa3nHqHl,IX yrnoBlolX- KOppenlIUHA, B 

no BTOpHqHoMy onTHqeCKOMY H3nyqeHHD, 

HcnycKaeMOMY' aTOMa~m ( HOHaMH) oT.naqH. npone.neHu pacqeTlol OlKHllaeMblX 
· • 7 37 · . . 

3¢¢eKTOB B cny4ae pacnana llltep Be H Ar, IlOKa3aHa npHHUHnHaDLHaH 

B03MOlKHOCTb H3MepeHHH onTHqecKHMH .MeTOllaMH TpOAHOA 

. 'cnHH-6eTa-HeATpHHHOA 

CP-qeTHOCTH. 

KoppeDHUHH, • qyBCTBHTeDbHOA K HapyrneHHD 

npone.neHu 

KOppeDHUHit B 

MeTO)lHqecKHe 3KcnepHMeHTlol 

npouecce HllepHoro aaxnaTa 

no Hccne.nonaHHD yrnon1o1x 

noDHpH30BaHHblX MDOHOB ,B 

KpeMHHeBOA MHllieHH, B peaynhTaTe qero noKa3aHa B03MOlKHOCTb 

o.nHoBpeMeHHoro H3MepeHHH BpeMeHH XH3HH B036ylKlleHHblX COCTOHHHA noqepHHX 

Hllep H oueHKH nenHqHHU qiopM-!paKTOpa HHllYUHpoBaHHOro rrceBllOCKanHpHoro . ' 
B3aHMOlleitCTBHH. .llDH npone.neHHH TaKHX 3KCnepHMeHTOB' paap~6oTaHa 

MeTOllHKa, OCHOBaHHaH Ha H3MepeHHH .nonnepoBCKoro KOHTypa r-nHHHA, 

perHcTpHpyeMblX non pa3HblMH yrnaMH KOCH nonHpH3aUHH MDOHHoro hyqKa. 

_OCHOBHlole peaynbTaTlol llHCCepTaUHH orry6nHKOBaH1o1 B cne.nylOlllHX pa6oTax: 

1. B.r.EropoB, "Cnoco6 onpeneneHHH cTeneHH OpHeHTaUHH pa.nHOaKTHBHUX 

H.!tep". ABT. CBHll, SU 1633369, KD. G 01 T 1/32, 1989. 

2. · V.G.Egorov, V,B.Brudanin, O.I.Kochetov, V.N.Pavlov, J.Slovak, · 

"Investigation of spin-neutrino correlation in decay of polarized 

Meo nuclei"; Nucl. Phys. A524 (1991) 425; 
l 

npenpHHT 061,e,nHHeHHOro HHCTHTyTa H.nepHblX HCcne.nosaHHA, 

)ly6Ha, (1990) )!6-90-358; 

Proc. o,f Int. School "Low Energy Weak Interactions", Dubna, 

· September 4-_13, (1990) 62. 

" 
3. B.r.Er~poB, "Cnoco6 onpe.neneHHH cnHH-HeATpHHHOA yrnonoA KOppenHUHH 

npH 3DeKTpOHHOM aaxsaTe". ABT. CBHll. SU 1612765, KD. G 01 T 1/38, 

1989. 

4. 

'•,) 

B.f.EropoB lll.EpHaHCOH, B.E.EpynaHHH, B.Bopo6en, U.BblDOB, 

·A.MapHHOB, R.PaK, 

yrnosoA KOppeDHUHH 

A.B.CanaMaTHH, H.IIIT3KD, "Hccne.nosaHHe /3-v 

B pacnane 24Na". Coo6meHHH 061,enHHeHHoro 

HHCTHTyTa H.nepHblX Hccne.noilaHHA, .lly6Ha, 1991, )!6-91-199. 
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