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1. BBE.UEHl1E 

B TIOc~e~ee BpeMH npOH30~ cymecTBeHHHe C~BHrH B 8KCTIep~eH
T8JI:bHOM li3Y'llemm: MaI'HHTHOro ,n;m:rO~Horo pe30H8.HCa. !\aR R3BeCTHO, HCTO

pRR ero OT~~T'R li TIOc~e~ero aRCTIepHM~HT8JI:bHO~O H3yqeHHR O~eH:b 

,IJ;paMaTWlHa 3. JImrrll B HaT.l8JI8 So-x rO~OB B 8RCTIepHMeHTax. TIO neynpy
roMy pacceaaan npOTOHOB rrpOMextYTO'tlHl:lX ::mep:rnii Y,IJ;8JIoc:o OKOHqaTe~HO 

/4/ )lOKa3aT:D ero cymecraoaaaae B cpenaax li THJKeJlliX .1I,llpax. . Ho no CHX 

TIOp OCTaeTCR HeperneHHHM BOrrpOC, KaKYID qaCTb TeOpeTH'tleCKH o~aeMoH . 

Cv~ MI-TIepexo.n:oB y.n:8JIOC:D OÓHapy.mMTb. B 'tlaCTHOCTH, B 208pb_~e, RO

TOPOMY II TeopeTHKK .li 8KCrrepHMeHTaTOpH y.n:~ HaHÓO~:Dmee BHKMaHKe,~O 

aenaaasro BpeMe:Hl! ówrn: Ha,n;eJKHO H,IJ;eHTI!I~BaHH JrnJ.lIb nepexons c CYM

xapaoã BepORTHOCTF.>IO L B(MI) t ~ S j't~ • BB.1KHb!~ mar B pememm JRa3aH

HO~ TIPOÓ~8MH Cp'e~H B He~aBHKX aRCTIepHM8HTax c TIO~RPH30BaHHHMH ~

RBaRTaM:H/5-7/ • BO-TISPBl:lX, B H30TOTIaX 208pb ir 206pb Ól::lJll1 OÓHapyJK8HH 

o~eHb noxoaae I+-ypüBHH (El5,8 MaB, B(MI)1'~I,5)4~.), xoropae , TIO-BR

~OMY, HBHRIDTCR H30CRanRpHHMH I+_cOCTORHHflMH75,6/. Bc BTOphlX, B OIIhl

Tax c M8-q8HHMH ~TOHaMH l~ynIIa .li3 YHHBepCRTeTa lliTaTa Mn~HOHc771 OÓ
206. + 

HapYJKHJla B Pb aa MHTepBaJIe 6,7 « E <8, I M8B I -COCTORFillR c cywdap
x 

HOit BepoRTHOCT:bIO B03ÓY'K,n8HW1 ~ B(MI) t c 19+2 ft~ . ECJlli 3TR naa

IlUS óy.n:YT nonrsepaneaa, TO 3Ha~T B 206pb OóHapYJ\teH MI-pe30HaHC, npa

~eM CRna MI-nepexo.n:OB cor~acyeTcR c TPa.n:HUHOHHhIMM TeOpeTR'tleCKHMH 

npe.n:CTaBneHHRMH. 

B aÓCOJIlOTHOM ÓO~urn:HCTB8 TeopeTH~eçKHx pa~OT, nOCBffiIleHHhlX npoó

~eM8 ~FTHoro nznozsacro pe30HaHCa B T.fDKeJIHX anpax, HCCJIe~OBaJIOC:O 

R.nPO Pb • 3TH paÓOTU secsaa MHoro'tlRCJIeHHhl :n nepellHCJIemrp. KX 3~0 

Óhl MHoro MeCTa. Ha ÓOJI:OIHKHCTBO STHX paÓOT eCTh CCunRR B oó30pe 3/.
206 

TeOpeTKqeCKK8 pac~eThl ~ ~ Pb He rrpoBO~Cb,R n03TOMY, HallpR-

Mep, JI82IteBCKH li ~. 171 CpaBHHBBJm CBOR .n:8.HHHe c TeO~eTH't1eCIDiMH pac

~eTBMR ,IT.JIH 208pb I. Ho cTJ>YKTypa H30TonOB 208pb R 2 6pb 3aMeTHO pasza

xaerca. B TO BpeMH KaK 208pb -M8I'lfCleCROe anpo , B He~TpoHHott CRCTeMe 

206pb H3BeCTHYD pom. KI'pB.lOT CBepXTe:KJTiXe napaae ROppeJI.f!lU{H. 3Hepnur 

HIDJtatbuRx 1UIÓpanHOHHHX ypoBHe~ (21li 3i) B 206pb ropasno IDD!te, ~eM B 

ObltCiliúnmbJll ml~TlrfYT \ 
1 tU,..c:~JiiY1X H(C .":'!':.tf.JIl3Utll \ 

6l1Snl-iDTEHA.. .
 ~-""-' 



20Spb • OOa 3TH ~KTopa ~O~HH SaMeTHO YBe~~Th fiHOTHOCTh C~O~HX COC
TO.mm:tf B 206 pb rro CpaBHeIDIIO C 20Spb (rrpz O.IUiOH li TOH JKe anepraa BOS

O~eHHR). KpoMe TOrO, KaK YKaSaB~OCh B paooTax/9/ , BS8MMo~eficTBHe 
qoHOHOB, aa-sa xoroporo B MepHHX cnexrpax rrOaBJIHlOTCR anrapaoaasecxae 
9~KTU H BOSHHKaeT W,parMeHTauRa rrpOCTHX ~epHHX Boso~eIDIH, B Ma
I'H'tleCKHX anpax cxacee , 'tIeM B -cocenaax. Oca YRaSaHHblX <pa.KTopa (OOJID

illaR fiHOTHOCTh ypOBHeH H OOJIee CHJIDHOe BS8HMO~eHC~He qoHOHOB) ~O~ 

BHSBaTh OOJIee CHJIhHY!O eppaIMeHTaumo MI-pesoHaHca B 206 pb , 'tIeM B 20Spb • 

B 206pb B HacTOamea paOOTe Hcc~e~YIOTCH MI-coCTOHHHR . ilpH'tleM OY

ieT paccMoTpeHa He TOJIhKO epparMeHTanHR MI-pesoHaHca B 9TOM R~e, HO 
H BJmHHHe BS8HMO~eHCTBIDl co CJIOJKHHMH KOHcIMryp8l1llHMH aa HSOCKaJIRPHHH 

1+-yposeas , MI:l TaroIte paCC'tIRTaeM BKJIa,n B rroJlliYIO cHJIY MI-nepexonos npa
MI:lX rrepexo~oB HS OCHOBHOro COCTOHHKR Ha ~YX<IoHoHHHe I+-ypoBHH. 

2. O,UHüWHWE I+-YPOBIrn B 206 pb 

HaHOOJIee rro~o~R MO~eJIhIO ~ T~X paC'tleTOB RBJIaeTCR KBaSH
'tIaCTH'tIHO-:<PoHOHHaR MO~eJIh .H,IlJ)a (Kt1M) 10 • K@A rrOSBOJIaeT na ME:KpOCKO
ITH'tleCKOM ypoBHe pacc~TaTh BSaHMO~eRCTBHe rrpOCTHX O~HOqoHOHHI:lX KOHcIM

rypanRi1 co CJíOJKHHMH (~BYXCíX>HOHHHMH) B TmKeJIUX H.IJ:Pax c p'aSBHTHM cnapa
BaRneM. ~pM8JllISM K@A nonpoõno H3JIOJKeH B cepaa oosopOB/I I/, a HsY'tle

HHID ~arMeHT~ MBrHHTHOrO ~rrOJIDHOrO peSOHaHCa B ee p8MKax rrOCBR

meHH paOOTu/I2 •
 

3~KTlIBHoe 'tIaCTH'tlHO-~pO'tlHOe BSaHMO~eHCTBKe B K~ HMeeT cena

paoeJIDHyIO lIJoIJt1Y, a p8,IJJt!aJIDHl:lH <íX>IN<Im<TOp 3TlIX CM B aacrosneã paõore
 

BSRT B BH,D;e R(r) = dU/dr , rns U -~eHTPam,HaR 'tlaCTh rrOTeHIJ;HBJIa
 
By~ca-CaKCOHa. B rrpHO~eHKH CJIY'tlaRHOH ~3U I+-cOCTORHKff reHepHPYDT

CR crniH-CIIHHOBliM BSB.HMO~eRCTBHeM, BK1Ia,n ,nByxKBaSH'tIaCTH'tlHHX KOMlIpHeHT
 

c 4il = 2 B HX CTpYKTYPY/He mTUBaeTCR H8MH, T. K. COrJIaCHO rrpe~,ny


mrrM paC'tIeTaM B paaxax K<1M 13, 4 lIX pOJID H;eSHa'tIRTeJIDHa.
 

B Ka'tleCTBe rrOTeHqR8JIa, OITRCaBaDmero c5~ee rrOJIe, BSHT rrOTeHnH
BJI Bynca-Caacona c rrapaMeTpBMH lIerrypHOBa/I • O~aKO aaepraa onaoxac
TH'tIHHX (,IJ;HpO'tIHl:lX) COCTO.f:{HH}f HS ~BYX rJIaBHl:lX rrpOTOHHhlX H HeitTpoHHHX 

OOOJIO'tleK,O~ K ypOBHIO ~eINH,OHXK rrOJIY'tleHl:l rrOCpe~CTBOM qaHoMeHo
JIOrn'tleCKOH nonroaxa, T. e. TaR, 'tlTOOH: HaHJIY1UIIHM oõpaaox onacaes .8KC

rrepHMêHTaJIhHHe CrreKTpH: IDISKOJIeJKamRX COCTOHHHH He'tleTHHX ~ep,coce~x 

c 20Spb , ytmTH:BaR BS8J1MO~eHCTBlIe ~aSH'tIaCTH~ c qoHOH8M1II. Taxoa HC-' 
CJIe~OBaRne OHJIO rrpOBe~eHO ~ paOoTe 16/ li MI:l BOCnOJIDSOBBJIHCh ee pesYJIh

2 

TaTaMH. llpaBRnhHHH BH:OOp O,IUiO'tlaCTHqHOrO crreRTpa BeChMa B~eH ~ OITH
CaHRR HSOCRanHPHor o r+-YPOBHR B 20S pb /14/, a TaK~e no~cTpyRTyp B 

ce~eHHH WOTOnOrJIOmeHRff ~ 20Spb npK 9HeprRRX BOSO~eHRff 5-6 M9BiI?/ 

........ 1 18,7 
NO 

2;-La S 206 Pb ........ 
~ 
ro 

1 

31 6 8,41 
? 

2 

5 

P H C. r. Pacrrpezteaenae CR1W MI-nepexO~OB B206 pb' : a) pacner B npn
OJIIDKeHHH CJIY'tla.ítHOH epa3H; o) pacner , B ROTOpOM ]'tlTeHO asa
HMO~eRCTBHe 0,IUi0- H ~YXWOHOHHHX COCTORHRH. 

KOHCTaHTa HSOBeKTopHoro cnaa-crranosoro BSaHMO~enCTBHH B K~M orr
pe~eJIReTCR rro rrOJIO~eHHIO MI-peSOHaHCa. MI:l BSRJIM ee TaROR, 'tlTOOI:l B rrpR
OJIIDIteHIDI CJIY'tla:thlOn g)aSI:l Fx(MI) = 7,85 M9B. 3Ha'tleHRe ROHCTaHTI:l ~~) 

(04) (04) 
oano onpeneneao RS COOTHomeHHH se o = O, I ~oi • Ta.I)aR BeJIR'tlRRa OTHO

. ,It)/ c... , /14/
meHHH ROHCTaHT ato tJ.. oaza nonyseaa B pacore na OCHOBaHIDI 
aH~Hsa CBOnCTB 1: - COCTORHHH ~ 20Spb • 3Ta o~eHKa corJIacyeTcR 
H c o~eHRa.MlI .IU>Y~ aBTOpOB /17/. 3aMeTHM, 'ITO onpeneaeasae Bl:lmeyRa-

COi) 206
Sa.HHHM OOpaSOM ROHCTaHTI:l aeO, 1 ~ Pb oseas OJ.IHSRR R :HX 3Ha'IeHH
.fiM ~ R.IJ;pa 20Spb /14/. Pe3Y~hTaTl:l pacxara pacrrpeneaeaaa B(MI) B cnex

rpe 206pb B IIC~ rrpencraaneas na pRC. Ia • M3-sa cBepxTeI<y"IHX ROPPeJIR
~Kf.l B HenTpoHHOn no~cHcTeMe R.IJ;pa 206 pb crreRTP O.n;HoWOHOHHHX 1+

3 
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BOcnpORSBe;n;eT TO'G.Hyro KapTI-IHY pacnpeneaeaaa B(MI). MIi pacc~~FaJrn 
b(Ml,E ) ;rr.IDI ~'= 0,3 MaB c nOM01l.lbIO· nporpBMMH: GIRES /19. OHa H30Ó

p8JKeH8. na pRC. i*/, rne nOR8.SaHO li aKCnepKMeHTaJI~HOe paorrpeneaeaae 
B(MI) R3 paÓOTH/7/. Oóa pacrrpe,neJIeHKH xopomo cOrJIacyroTc~ Me~.ny COÓOH. 
3aMe~WM,~To ynoMHHaBllilleCR HaMH ,IJ;Ba Ma~CHMYMa B pacnpe~e~eHMM M1-cMRu 

B208pb B206pb OTCYTCTBYIQT Y TeopeTH~ecKHx pacnpe,n,eJIeHRH MI-c~ (CM. 
pac~eTIi B paóoTax/8,I4/).· /

P H C. 2. Pacnpe
,neJIerrne CHJIIi MI-n.e
pexoztos É a06 Pb B
 

B (M1) HJl) 206pb. 06JIaCTH .MI-pesoHaH fo ca. 3KCnepKMeHTanb~ 

~ t1~ I 1\n I fi-..

7,0 

~ 

10 1,r 

2 O
, 

HaR rncTorpaMMa
I I B3.fITa HS pa6oTH/7./.

C:PIJIOBaJI df.i/lIKInm C 
Ã :: 0;3 MaB pac-

CllHTaHB. c nOMOmDlO/19/
rrporp8MMJ:l. GIRES • 

B 8KCnepmMeHTe c Me~eHHME ~TOH8MB/7/ Ha HHTepBane,6,7-8,I MaB 6~á 
06HapY'KeHa CyMMapHaJI cana MI-nepexo.noB, paasaa (I9±2)P: • Hanm pacxera 
,n8.JlT ,IJ.JI.fI aTol!: BeJIKlllIHhI OJIe.nyTOIIlHe 3Ha~eHHSl: a) B nc~ r B(MI)1'= Ig/7~' 

f .1 

Ó) TO~ pac~eT, ~TaBaromKn B38HM0,n;elcTBHe c ~YX~HOHHUMH COCTO.fI-
HIDIMH - 16,I)ê ; B) pacner c ,lionoJnmTeJIDH:blM saTYX8HHeM - ,13,2)4~. 

MIi XOTeJIM ÓH rrpOKOMMeHTzpOBaTb HeKOTopoe ~OTKBope~e;M~ aKC
nepRMeHTaJIbHHMR pe3YJIbTaTmAK rpynn H3 rHcceHa/67 R ~ofica 7 OTHO

Ex '> 7 MaB B206pb.CHTeJThHO CHJIbI MI-nepexo,noB ITpR 3I(,cneplW9HTbI c Me-qe
HID.m clJoTOHaMH -qyBCTBHTeJIDHH K IIOJIHofi CBJIe ,n;HnOJIDHH:X K-nepexonos B 
aezoropoa HHTepBaJIe !J. Ex ' B TO BpeMR K8.K MeTO,n MepHofi pe30HaHCHOÍiÍ 
,WopecueHI.nm (íIP~) HaTIpaBJIeH HB. H,TI;8H'm<PHKaIJ;mO OT,neJIbllliX ypOBHeH. 3TO 
3átP~eT era RcndJIbSOBBHHe, Kor,na nxOTHOCTb COCTOHHHH B8~Ka. ~~eH~ 

'HO T~OBa CPLTYaIJ;H.fI B 206pb • MeTo,nOM flP~ aa mITepBaJI9 4,3-7,5 MaB HC
CJIe,nOBaHO 24 ,nmIOJIJ,HllX ypOBHH (RS HKX TOJI1,KO O,D;RH OKaSaJIC.fI MarHHT
HHM ,IJ;HnOJIbHhlM). .fICHO, ~TO aTO MHoro Mem,me ,nenCTlmT8JffiHOro 'qHc..'IB. ,II;R

nOJIDHHX ypOBHen.~e B HarnHX pac~eTax c COCTO.f!HKHMH orpaHM~eHHOa CJIO~

HOCrH Ha YKS38HHOM HHTepBaJIe HaxO,D;HTC.fI 58 COCTOHHHH 1+ H nO'qTR CTO~
KO ~e COCTO.fIHKH I-. Bo Be,nb ,nO~HH ÓllTb H COCTO.fIHK.fI eme ÓOJIge CJIo~e. 

MIi ucaaraea, 'tiTO B aKCnepHMeHTax M9TO,nOM .HP~ 'tiaCTn 1+- ypoBHeH 6HJIa i 
npoIlYIlt6na. 

}f/rOBOpH 'rQ'tI.IIe..~, na pRC.2 .llJ..UI 6oJIDQIero X,noócTBa CpB.BHeHR.fI c aKC t 
nep:HMeHTOM H30ÓpaJlteHa <WHKUKJIõ(MI,ExJ= b(MI,Ex) x 0,1 MsB. 

4. H3)CKA.IDIPHOE 1+ -COCTOffiillE 

206 208.PaCqeTbI B TIC~ (pRc.la) noKaSHBaIOT, qTO B Pb, KaK H B Pb, 
TmH aaepraax BO 3ÓyJK.D;emIH E 6, O MsB ',n,OJDKHO CYll\eCTBoBaTó H30CKaJI.H:p
~~. XN 208 
Hoe I~ -COCTOflHHe. HHTepeCHO, qTO B Pb.B3aHMo,n,e~CTBHe c ~YXWoHOH

~s + 
HHMH COCTO.fIHH~ OKaSHBaeT o~eHb CJIaÓoe BnRRHHe Ha CTpYKTYPY 1i s 
COCTO.fIHKH/14,20~ R HaÓ~aIOmRHC.fI SKCnepHMeHT~HO 1+ -ypoBeHó 
npencraroraer C060H rrpaKTlflieCIGí 'tWCTyro cynepno amrae ~yx ~aCTH~O-.IJ,bl I' 

.~ 

POqHHX KOMTIOHeHT (1h1~/21h9/2)T R (1i11/21i11/2)~3aMeTHM, qTO B 
208

pb 
I~ -COCTO.fIHRe c aHeprHeU E = 5,846 MaB - ~illee no aHeprHn 1+ 
~s x + 

COCTO.fIHHe, a cJIe,nyro~ oÓHap~eHHH:A aKCnepHMeHT8JIbHO I -ypoBeHb Ha-
XO~TCH rrp~ s~eprRR 7,3 MaB (CM. nOCJIe~ID KO~ aKcnepRM~HTaJIb

HhJ.X ,naHHHx/2I/). 3TO YKasHBaeT lia MaJIYIO IIJIOTHOCTb I -COCTO~' 
npR Ex = 5-7 MaB R 06~.fICH.fIeT, nOqeMY B38RM0~enCTBRe CO CJIOXHH:MR KOH
<íJRrYpa.rnuoor CJIB.ÓO BJm.fIeT aa 1+ -cocroaaae anpa 

208
Pb • 

206
Kax Y'Ke o,TMe-qBJIOCb, B Pb CHTYa.mm HHaR. Pacxeru nORa,31iBB.IaT, 

qTO B38.HM0,neicTBHe c ~YX<Ix>HOHHHMB COCTOmmm.nI OKa3HBaeT 3BMeTHOe 
BJ1lm1me aa O,nHoqoHOHHoe rts-c~cTOsnme aroro r.r,n;pa, Bbl3bIBaJI 3BMeTHYJO 
wameHTsmno ero cl!Jni (pRC. 1Ó). B pacxerax, peSYJIDTaTbl KOTOPJric rrpen
CTaBJIeHll aa pRC. 1ó, npa Ex~ 5,7 \MaB BH,IUia .rpynna RS rpex 1+ -tpoBHen., 
O,mm R3 HHX, C aHeprne:ti Ex = 5,71 MaB, :P.IMe~T B(MI)t = I,15 ~ , ,I03a 
.n;pyrnx HMelOT B(MI)'! ~ O,3,}t~ • l1MeHHo MeJK,II;y TpeM.fi aTHMH COCTOSIHIUÍMK 
H'pacnpeneaeaa OCHOBHaH. -qaOTb cwm O,nHo<Ix>HoHHoro Its-COCTOHHHH. Era 
BMa,n B CTPYKTypY 1+ -ypoaaa C M8.KCEManHOH BeJIH'tmHo:M B(M1)t COCTaB
~eT w 50%. TIpB.B,na, KOJIKqeCTBeHHaH CTopOHa aTora .pe3YJIDTaTa ,nOBOJIbHO 
CK7IbHO 38.BHCHT OT rrapaMeTpoB Mo,neJIbHOrO raMltJThTOHHaHB.. IIpR H3MeHemm 
arax napexerpos B(MI) .nJI.fI CJIaÓliX 1+-ypoBHeA MeH.fIID;C.fI B Hec~o~Ko pas, 
Ho ITpH JIroÓOM pe8JIHCTHQeCKOM Haóope napaMeTpoB coxpaHHeTC.fI r+-ypoBeHbc 
B(MI)t~ 1,1-1,7}l~ ~ E.~5,6-5,8 MaB. BMB.n onaoçoaoaaoro I1s -COCToa
HPL.fI B ero CTPYKTypY KOJIeOJIeTCfl B rrpe,ne~ax 45-60%, OCTaxDH8.fI -qBCTb 
HOpMH COCTOflHHH HCqepTIHBaeTC.fI nBil~OHHHMH KOMnOHeHTa~. Ha Ham 
B3r~, aTO COCTOHHHe MOXHO OTo~eCTBHTb c I+-ypoBHeM c E 5,80 MaB 

. 206 x= 
H B(MI) t = I, 5 j(~ , KOTOplltí OÓH8.PYJKeH B Pbrpyrmoã H3 IlIcceHa.. 

M30CRáJI.fIpHHA I+-ypoBeHb 208PbHCCJIenOBaJIC.fI B HeCKOJIDKKX peaKUH~ 
~ TOM 'tllfCJIe B HeyrrpyroM paccesaaa aJIeKTpoHOB H pea.RI.J;HH ( d , 3He ) 2~~ 
KaK nOBJIH.fIIDT rrpHMeCH ,IJ;BYX~HOHHblX KOMlIOHeHT Ha BepO.fITHOCTR B03óy.m.neHH.fI

+ 2068.HaJIOI'JilUIoro I -yponaa B Pb? YMeHblITeHHe morana O,nHoqoHoHHoro COc
TO.RJmH Iis B CTPYKTypY HaÓJlKl,IJ;ae1rtoro 1+-ypOBHH IIpImO,nHT R K YMeHbme

HmO axnana rrpcroaaoâ ~aCTH~O-.nH:1X''G.HOH KOMTIOHeHTIi (1h1 ~ /21~/2~. Ee 
aMIIJmTy,na B BOJIHOBOtt <WRKIUIH (I) I+-ypoBH.fI smpa206pb óy,neT ~eTb Be

76 
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BOcnpOR3Be,n;eT TOllHyro KapTloiHY pacrrpeneneaas B(MI). MH pajCª,TaJilL 4. H3)CKAlI.HPHOE 1+ -COC'IDmrnE 

f

'I, 

b (MI,E ) .1J)lli A'= 0,3 MsB c nOMOl1\l>lO npOrpaMMH GIRES 19. OHa ~i306
paseaa na pRC. l~./, r,n;e nOKa3aHO H 3KCnepHMeHTaJI~HOe pacrrpenexeaae 
B(MI) H3 pa60TH/7/. OÓa pacnpe,n;eJIeHKH XOpOlliO COrJI~CyroTC~ ~~.n;y COÓO~. 
3aMeTHM, 'tlTO ynoMHH8BlIllieC.fI HaMH nsa Ma.KCMMYMa B pacripeaexenaa MI-c.HJIhI 
B20 6pb OTCYTCTBYlQT Y TeOpeTR'tleCKHX pacrrpe,n;eJIeHH~ 
paC'tleTbl B pa60TaX/8, 14/) • . 

~ '{". 

B(M1)H)J~) 206pb 

2,0 

1,0 

7,0 

208pb
MI-CHJIH B (CM. 

/ ,
P H C. 2. Pacrrpe
,n;eJIeHHe CWIbI MI-ne
'pexo.n.oB :B 2.06 Pb B
 
OÓJIaCTH MI-pe30HaH

ca. 3RCnepHMeHTaJID

HaH I'RCTOrp8Ml'.na
 
B3RTa H3 pa60Tbl/7/.
 
CMOBaH d'iY'HKmm C
 

A = 0:3 MaB pac
ClfRTaHa C nOMOIIt&1O/I9/ 
nporpaMMH.GIRES • 

B aRCnepHMeHTe C Me'tleHHMH ~TOH8MH/7/ Ha HaTepBsxe.6,7-8,I MaB ÓUttá 

oóHapyxeHa CYMMapHaJi oana MI-nepexo,n;oB, paaaaa (I9±2)P: • HàniH paO'tleTI:l 

,n;8.DT ,IT,JISi 3TOA BeJIHlUIHhI CJIe,IJ;YIOlllHe 8Ha'tleIDIH: a) B llC~ r B(M 1)1'= 18, '7~. 
I .1 

Ó) To'tlHHI pecxer , ~TI:ffi8lOIIniI B3a:HM0,n;eiacTBHe C ,nBYX~HOHlWWi COC'J!OH

:HXfIMH - 16,1~ ; B) paoxer c .IlonOJIHHT8JIDImM 3aTYXBJmeM - 13,2 j4!. 
MH XOTe~ ÓH npOROMMeHTxpOBaTL HeRoTopoe/~oTHBope~e'M'~ 8RC

nepRMeHTaJILHHMH pe3YJIDTaTm~ rpyrrn M3 fHcceHa 67 H ~Holca 7 OTHO
20 6pb.CRT~JThHO CHJIbt MI-nepexo,n;oB rrpa Ex "> 7 MsB B 3ItenepmJi8HTH c Me'lle

HHM}! <poTOH8MH liYBCTBRTeJIDHbI R nOJIHoA CMe ,IJ;HnOJ!DHblX ~ -nepexonos .B 

aesoropoa HHTepBaJIe IJ. Ex ' B TO BpeMH KaK MeTO,n; anepaoâ pe30HaHCHO~ 

.WopeCueHIJ;HH (íIP~) aanpaaaea na H,UeHTR<PHKaUmO OT,n;eJI1:JHl:lX ypOBHett. 3TO 

3á':í:'PYWIReT ero RCnOJIL30BaHHe, xorna IIJIOTHOCTL COe'l'OJmHH BemIRa. liMeH

HO raxoaa CHTYB.IJ;H.fI B 206pb • MeTo,n;OM ffPéIl aa mITepBBJIe 4,3-7,5 MaB RC

CJIe,n;OB8HO 24 ,IJ;IDIOJInHHX ypOBH.FI (R3 HHX TOJIbRO O,IJ.RH OKa3aJICR Ma.rH:KT

HHM ,I(RnoJIDHHM). RCHO, 'tlTO STO MHoro MeHDllie ,n;e~CTBHTeJIDHoro 'tlRCJIa ;JUI

nO~HblX ypOBHen.~e B HarnHX pac~eTax c COCTORHKRMM orpaHH'tleHHoft CJIO~

HOCTR Ha YK838HHOM RHTepBaJIe HaxO,IJ;HTCH 58 COCTOHHH~ 1+ R nO'llTR CTOJID

RO Jlte COCTORHH~ 1-. Ho Be,n;b ,n;OJDltHh1 ÓliTb l'I COCTORHHH ente ÓOJIee CJIo!tHHe. 

MH nozaraea ,·'tlTO B aRCnepHMeHT8X MeTo,n;OM íIPéIl llaCTL 1+- ypoBHeti óWIa 

nponymeHa. 

----JUrOBOpH TQ~.IIe..E!, H8 pMc.2 MR ÓOJI1:JQlero y~oócTBa CpaBHeHitUi c 8RC
nepRMeHToM H30ópaxeHa ~H~ õ(MI,ExJ= b(MI,Ex) x 0,1 MaB. 

1\ 

1.1 

206 208,
PaC'tleTH B llC~ (pRc.la) nORa3liBaIOT, ~TO B Pb, RaR H B Pb, 

rrpz SHeprRHX B03ÓyJK,IJ;eHHH E ,." 6,0 MôB ',n,OJDKHO cymecTBoBaTL R30CRaJLHP
. x 208 

Hoe I: -COCTOHHHe. MHTepecHo, ~TO B Pb,BSaHMo,n,enCTBKe c ,IJ;BYXWoHOH
18 + 

HHMH COCTOHHH~ OKa3liBaeT OlleHL cJIa60e BJIHHHHe Ha CTpYKTYPY I i s 
COCTORHRH/14,20< R HaÓ~aID~~CR SRcnepRMeHTaJInHO I+ -ypoBeHn 

npe,n;CTaBJIReT coooã npa.KTMeCIDí 'tlMCTY1O cyneprro sznan ,IJ;BYX 'tlaCTH'tlHO-,IJ;H

pO~HliX ROMIIOHeHT (1h1~/21h9/2)T R (1i11/21i11/2)~3aMeTHM, ~TO ~208pb 
r: -COCTOHHHe c 9HeprneR E = 5,846 MsB - ~mee no sHeprHH 1+ 
lS X + 

COCTOHHHe, a cJIe,n;yromRH 06HapyxeHHH~ SKCnepHMeHTaJThHO I -ypoBeHL Ha-

XO,IJ;HTCH rrpa sieprHH 7,3 MaB (CM. nOCJIe;JlHlOIO ROMImJI.HWIlO 9RCnepHMeHTaJIL

HhIX ,n;aHHliX/2 1 ). 3TO YKa3HBaeT aa MaJIYIO IIJIOTHOCT:& 1+ -COCTO.HlJllrlt 

npR Ex = 5-7 MaB R OÓ~HCHReT, nOlleMY B3aHMo,n;eí1cTBHe co CJIOEHHMH ROH
. + 208pb ~8.Ulf,RMH CJIaÓO BJIH.fIeT aa I -cocroaaaa azpa • 

Ka.K YJKe OTMe'llaJIOc:&, B 
206

Pb CHTY8l;WH zaaa. Pacxera nOKa3HB81OT, 

'tlTO B3aHMo,n;eticTBHe C ~YX~HOHHbIMR COCTOHHKRMH OKa3HBaeT 3aMeTHOe 

BJIIDUme aa O,IJ;HoqoHOHHoe :r;s-c~cTOsnme aroro .FI.D;Pa, BbI3HBaJI 3BMeTHYJD 

@B.IlieHTaumo ero CKJW (pMC. IÓ). B pecxerax, pe3YJI:&TaTbI ROTOpWC npen
CTaBJIeHhI na pRC. ró J npz Ex~ 5,7 \MaB BH,IJ;Ha rpynna R3 rpex r' -n>oBHe:tt. 

O;IJ;PIH H3 HHX, C ôHepI'He~ Ex = 5, 71 MsB, HMeeT B(M1)t:: I ,15}<~ J ~a 
.n:pyrnx ID4eIOT B(MI)' e: 0,3.J4! • :v.fMSHHO MeJK,IJ;y TpeM 9THMH cocroaaaaaa 
R 'pacrrpenenena OCHOBH8J1 'tlaCT:& CHJIH O,IJ;Ho<IonoHHOf'O I{s-COCTOHHHJi. Era 
BMa,n B CTJ?YKTYPY 1+ -yposaa c Ma.KCEMe.JI:&HOH BeJllftUlliO~ B(MI)? COCTaB

~eT N 50%. llpaB,n;a, ROJIHqeCTBeHHaH cTopoHa sTopo.pe3Y~TaTa ,n;OBOJI:&HO 

CHJIbHO 3aBHCRT OT napBMeTpoB MO,n;eJThHOro PaMMbToHHa.Hà.. Ilpa H3MeHemm 

3THX napaserpos B(MI) ,IJ;JIH CJIa.ÓWC r+-ypoBHeti MeHR1O;C.fI B Hec~o~Ro pas, 
Ho npa JIlOÓOM peaJmcTR'tleCltOM aacope napaaerpoa coxpaaaerca r+-ypoBeHõ c 
B(MI)t~ I,I-I,7}l~ M Ei5.6-5,8 MaB. BKJIa,n; O,IJ;HOepoHOHHoro rts -COCTO.fI

HHR B ero CTPYKTYPY RO~eOJIeTCH B ~~,n;e~ax 45-60%, .0CTaJIDHaR llaCTL 

HOpMbI COCTO.flHRH HCllepIIbIBaeTcH ~iX~OHHHMH ROMnOHeHTaMH. Ha Halli 

B3r~, aTO COCTOHHMe MOEHO OTo~eCTBRTL c I+-ypoBHeM c E = 5,80 MaB 
. 206 x 

li B(M1) t = 1,5 ~~ , ROTOpHfi OÓHB.PYJKeH B Pbrpymroli R3 Iacceaa, 
+ 208

M30CRaJIHpHHti r -ypoBeHD PbZCCJI8,n;OBaxCH B HeCROJI:&KHX peaKUn~ 

B TOM ~CJIe B neyrrpyrox paccemnm: anexrpoaoa H peB.KIJ;Pm ( d , 3He) 2~~ 
KaK nOBJIHRIDT npHMeCH nByx@9HOHHhIX ROMTIOHeHT Ha BepORTHOCTn B036~eHHR 

+ 206 aaanormaoro r -ypOBHH B .Pb? YMeHLIIIeHHe morana O,n;HOqoHOHHOro COC

TOHHHH Iis B CTpYKTYPY Ha6JIIO.UaeMoro r+-ypOBHR npHBO.n;HT R R yMeHDille

HHlO BRJIa,na npoTOHHO~ 'tlaCTII'tlHO-,1U:lpOllHoti ROMTIOHeHTbl (1 h1 ~ /2 1~ /2 ~ • Ee 
20 6pb

aMIIJIHTy,n;a B BOJlliOBOti <pyHKInrn (I) 1+-yposaa .FI.D;Pa Óy:n;eT HMeT:& Be

76 
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1! 

JllflillHY O,6D-G,70, B TO BpeMH Ka.K B20bpb aMII.JmTy,n;a aTOR KOMnOHeHTbI ;1 
BIts -COCTO.ffiIIDl ~ 0,87. 

,.... l 
~:I: I6 20G pb ~o J 

J~ 
~ i]0,2 

t0,1 

-0,1 I' 
P H c.3.ToKOBafl nspe
XO,lUiBJi IJJIOTHOCT:bP"(,.)

\' 
\-0,2 H30CRarrHPHoro 1+-coc\
 
I
 TO.HIDI.H .H,Iij)a &0' 1'0
 

-0,3 I (~x·= 5,71 MaB).
 
\ CIIJIOlllHaR JmIm,H - pac

\ ~eT c Bo~oBoH ~
-0,4 \ IJ,HeH ( I ) ; nyHKTRPHSH

\ 
\ ~.H - pac~eT B ITpHÓ


-0,5 \
 JImKeHIDi CJIY1lB.HHOH q>a
abl.\ I 

v-0,6 

IloaToMY CJIe,n;yeT OJllli,Il;aT:D ,~TO cexeaae BosÓy3,1J;eIDIJI YK8.3a.HHOrO 1+-ypos
H.H20 6 pb B pe8.KI.ijIIII nO,IJ;XBaTa rrporoaa óy,n;eT B 1,5-2 paaa MeH:&mS, 'tleM B 

208pb • IIOXOxaR CRTYaIJ,H.H HMeeT MecTO R ~ BepO.HTHOCTH B03Ó~eHK.H 

I+-c~CTO.HHRff B ( e, e' )-paCCe.HHHn. M3-3a ÓOJIDillHX npHMeCeH ~yxqoHOH~ 

HHX KOMnOHeHT aaMeTHO YMeH:DlliaIDTCH MaRCRMYMH TOKOBOH nepeXO~OH nJIOT

HOCTH P'H (r') sroro COCTOHHHH (pHc.3 ), XOT.H B rJIB.BHHX xeprax ~pda 
fi" (r> , paCC'tJ.E:Ta.HHOH B IIC~, coxp8.H.HeTC.H. M3MeHeHHH pu (r) BO BHYT

psaaeã oÓJIacTH H,Il;pa BeC:DMa l1YBCTBRTeJI:bHH K napaaerpaa M~eJIDHoro ra
pb

MKJLbTOHll8Ha. 3aMeTHM, ~TO ~~ j;:'1r) 1+;-cocTommH B 20 Pb H 208 ) 

paCC'qHTaHHHe B IIC~, oxeas ÓJIH3KH 14 • YM~H:DmeHHe aMIIJmTY.n óJrnaIGIx K 

nOBepXHocTH ImKOB p"1(r) OCJIaÓHT ceseaae B03Óy3,1J;SHIDI r'-ypOBHH B 

(e ,e' )-paCceRHHH. 

5. BKIIA.IJ. J(BYXWHOIlllliX KOMIIOHEHT B BEPOHTHOCTI> B03BY.lIf.UEHWl MI-PEOOHAHCA 

~'!'B~cJI.HH BepOHTHOCTM B(MI)~ MH nOJID30BaJIHC:& OÓbl~ Bblp~eHHeM 

~ O~O~aCTK'qHOra onepaTopa M1-nepexo,n;a: . 

8 

rrY[(M1)= L V~Ir1~/'JJ2(l1l)/.;~Ma>a~Ilt~O;;~/ltA' (3) 

d"IH~J~ h1, 

rne </1 m,/?'J2 (,4(~) / ja /ira > -O,IUIOllaCTH'tUillH MaTpHllHbüt 9JIeMSHT aroro 
oneparopa, af,,.,,, ~Na -oneparops pO~eID'IH M. yIrn:~TO>KeHR,H HyItJIOHa lia 

ypOBHe cpenaero noza C KBaHTOBIDvrn llliCJIaMM j:: nl j R npoeKUHeH nOJIHO

ro MPMeHTa m • ECJIH, RCnOJI:DaYH rrpeoõpasoaaaae EoroJIlOÓOBa, nspeHTR 

B (3) R oneparopaa pOJK,IJ;eHHH H ymr-qTOiKeHHH xaaaasacrau otJ.", ".J;", , 
a 3aTeM BblpaSHT:D naps KBa3K'qaCTHllH1:lX oneparopos of.JIOI/~""a )olJ~"'A~i", 

H ~f,"I ot,;à/Ofa xepes oneparops ~HOHOB, Mhl no;ryqmJI ,l.T,JIH 1Yt(#~) 
CJIe~mee BHpa>KeHHe*/: 

~o/\' -I- .li I )'.1. (~) (-Jti (I.' .,,;

'lr2rl1? ) =: 111J..f. fia0. = G 4--((i?,.-r-J &4-/i;}f...z 1;/a~;'~ ~,~-S:tI&}+ 
I titia. . 

}' ~) 11.(1~ .fl:J .J~~ At/~ (-I ~f ~&f x 
+ L [(2A,·H)(2).1. I-1)J 8 d'b ?Jj,Jz. f/1I.J~ ~3it t is /1 IA (4)
 

..\,,l~ /'lv.J
 
~~ )
,,([att/'I'" (}.~.Pa/~Lp ~ (-)~[BA!I'Ib' Q),~,lta,~l,-~ . 

.Ai ;,,; 
B ~I=MYJIe (4): ~"i~' ~;,~ -npIDJlSH H ~9JaTHaH J,ByxKBaSH-qaCTH-qm,re 

aMII.7:mTY.n;U B BO~OBOii: lPYHKIJ;KK ~HOHa; UJ,J... , V;"'~ - KOMOHHB.Inm KOal}r

~eHTOB npeoopaSOBaHRH EOrOJIlOÓOBa; !.f.(~ - npHBe,n;eHIllIH O,n;HO~CT~-
. dfla 

HHM MaTpH'qHHR aJIeMeHT oneparopa ?'Yl1'l'f~). 

B BSpOHTHOCT:b nepexo.n;a ~3 OCHOBHOro COCTO.fIHRH ~eTHO-l1eTHoro H,IJ;

pa na O.n;HO~HOHHoe 6y~eT .n;aBaT:D BKJIà,n; TOJIbKO cnaraeaoa M Q+ • QN 

Bnaronapa CJIRI'aeMOMy npSiMHM.H nepexonasa as OCHOBHoro COCTOmm,HMQQ , 

ÓYJJYT BOSÓYJK,IJ.aT:DC,ff .n;Byxq;oHOHHHe COCTOHIDLfl [G't",;, &f4/ia'i ]"'~ • Bepo

HTHOCT:D np.FJMHX nepexonos na ,n;ByxqoHOHHUe COCTOSlHHH HeBeJIHRa, nOCROJIb-

KY MQQ "" st' Y' , a OÓpaTHHS aMIIJJ:HTy,IUi CP, KaK npaBlIJIO,o-qSHD MaJIhI. 

B npnÓJIIDKemm: TaMMa-naHROBa MQQ =O, ~.K. l.f E O, T.S. BaTOM npao
~S~ npmAHe nepeXO)J;H Ha )J;B~HOHHHe COCTOHHHH Ha OCHOBHoro aanpe

meHbl/23/. 

ECJIH Bosó~eHHoe COCTOHHRe -qeTHo--qeTHoro .H,IJ;pa OITKCHBaeTC,ff BOJI

HOBO~ ~eti (I), TO BRJI8.I( B BepO,HTHOCT:D nepexo,n;a ,n;amT oÓa CJIarae

MHX MQ H li B03IDfK8.eT HHTsI$peHIUd,H 1JJ3YX aM.rI.1lXTY,n;, mm-qeM HXMQQ 
OTHOCRTall:bHHa Bec óy.n;eT 3aBRCeT:& H OT Koa~eHTOB R H P BOARO

*/.IJ,.rr.H npOCTOTbl Mli OnyCTRJIH B (4) caaraeaae ,., Q+ Q , ROTopHe He 
,naDT BRJIa,n B Bepo,HTHOCTl, nepexona HS OCHOBHOro COCTOHHM aa COCTOH
IDIS (I). . 

9 .. 
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BOM ~ COCTORHHR (I). KpOMe TOro, XOTR BepoRTHOCT:D IIpSlMOrO rrepe

xo~a Ha ~YX~HOHHOe cocToRÉRe,KaK ITpaBRnO,Maroa, nHOTHOCT:D 3TRX 

COCTO.HHHH npn anepraax 7-8 MaB yxe ~OCTaTO'tffiO BeJIlma, R MX CYMMapHbI:tt 

BKrr~ B RHTerpaH:DHyro BepORTHOCT:D B03Ó~eHKH COCTORHHM C ~aHHHMH ~" 
B HeKOTOpOM,MHTepBaJIe ~ MOJKeT OKa3aT:DCfi 3aMeTlillM. 

B HaCTO~e:tt paÓOTe paC~eTbI BbIrrO~eHH C rro~ orrepaTopoM (4). 

PaCCMOTpHM, KaKOB BKrr~ ~YX~HOHHHX KOMITOHeHT B BepoRTHOCT:D B03ÓYJK

~e~R MI-pe30HaHCa B 206pb • 

2 

0,05 

-0,05 

- 0,10 

3t B(Ml) t()J~) 

r--

~ 
~ a 

ÂB(Ml)t(}J~) 

~ 
I 

5 6 

5 

Ft~ 
9 ExH·bB) 

P	 :H C. 4. I'RCTOl'p8MMH paorrpeneaeaas Bepo.A:THOCTH 

B(M1, 0+ ~ Q+ + Q+Q+) R paSHOCTH BepoRTHOCTeA s- a, 
AB(M1) = B(M1, 0+ -p Q+ + Q+Q+ i- B(M1, 0+ .....,. Q+)g. a,	 g. s. 

B CrreKTpe 206Pb. 

MbI RSOÓpaSBJIH HB. pRC. 4a rnCTOrpaMMy Bepo.A:THOCTR B(MI, Q+ + Q+Q+) 

paCC~TaHHO~ C nOJIHHM oneparopoa (4), a aa pRC. 4 6 - rHCTOrp8MMY ' 

pasHocTR AB(M1)=B(M1,Q+ +Q+Q+)-B(M1,Q+). BQHKqHHa B(M1,Q*) 

10 
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~ 

'-. 

paccxaraaa C oneparopoa ?'Yl (M.f~), B KOTOpOM onyuieao cxaraeaoe M
QQ

, 

HO rrpa ôTOM CTpYKTypa 1+ -COCTORHHM OrrMChIBaJIaC:D BO~OBOM <PYHK!.Uf9H (I). 

ITepexo~H Ha ~yxqoHo~He KOMITOHeHTH B ueJIOM ~aroT MaJIblH BKrr~ B rrOJI

HylO cwry M1-rrepexo~oB. l1HTep<Pepemum ,O~HO- li ~YX<PoHOHIDlX CJIaraeMbIX 

B B(M1) ITpKBO.n;HT H It YCRneIDIIO,H K OCJIaÓJIeHHIO cwrn nepexonos , HO B JIIO

ÓOM OJIyqae ee H3MeHeHHR 0I{a3bIBaIOTCR na yposae 1%. Ha MHTepBaJIe 6,7

8,1 MôB, KOTOpH~ RCCJIe~OBaJICR ~ aKcrrepMMeHTax c Me~eHHMH <PoTOHaMM/7/, 

BeJIH~HH 'r:B(M1,Q+ + Q+Q+ ) H EB(M1,Q+) COCTaBJI.ffIOT 16,I,M~ H 

16,2~~ COOTBeTCTBeHHO, a CYMMapHaR BepORTHOCT:D ITepeXo~a Ha pac

rrOJIOJKeHHHe 3~eC:D ~BYX<PoHOHHbIe COCTO.HH:HR (Óe3 yqeTa MHTep<PepeHUHH c 

O~HO<PoHOmillMR) pasaa O,04.ft~ • 

TaKHM oÓpa30M, BKrr~ ~YX<PoHOHHHX KOMITOHeHT B rroJIHYIO BepoRTHOCT:D 

B03Ó~eHHR MI-pe30HaHCa He3Ha'qHTeJIeH. Ho ~ OT~eJI:DIlliX r+-ypOBHeH 

OH MOJKeT OKa3aT:DCR o~eH:D B8JKHbIM H ero Heoóxo~o ~THBaT:D IIpM aHa

JIH3e CBoíiCTB HH3KOJIeJKB.lItPIi ~CKpeTHHX COCTO.HHHÍi. ITo.n:poÓHee 3TOT Borr

pOC oóc~aeTCR B paóoTe 24 • 

6.	 3AKJID1JEID1E 

MH paCC'qHTBJm B paaxax KBa3~acTH~o-~HoHHoi:tMO~eJIH aapa l1Jpar

MeHTauHIO MI-c~ B
206

pb H3-3a B3aHMO~eíicTBM.ff c ~BYX<PoHOHIDlMH COCTOR

ID!.HMH. XOTfi B ueJIOM <WaIMeHT8.IJ;lm nOJIY1lliJIac:D ne TaKOM CHJI:DHOH" KaK 3TO 

rrOKa3HBaeT 3KCrrepHMe~T, rrOCJIe BBe~eHHR HeÓOJI:Drnoro ~OÓaBO'tffioro 3a

TYxaHHR MbI rroJIyqRJIH xopornee OIIHCaHHe âKCrrepHMeHTaJI:DHOrO pacrrpe~eJIe

HRfl MI-cRnH B 3TOM ~e. B ~acTHOCTR, Ka~eCTBeHHO BOCrrpOM3BO~TCR 

,IJ;ByroPÓM ~IMa 3TOro pacrrpeneneaaa, 

Haura pacsers ITpaBM:DHO BOCrrpOR3BO.n;rT csoãcraa He~a.BHO coaapyxea

aoro B
20 6 

pb I+-YPOBHH c 3Hepnfeii 5,8 .MaB M 'B(MI)1' = 1,5 ~ ± 0,5}<~. 
B HalliHX pacxerax 3TO COCTO.HHHe 1!MeeT 3HeprHI05, 6-5 ,8 MaB M B(MI)f = 

=1, I-I,7 ft~ , B 3aEHCHMOCTl:I OT napaaerpos MO~eJIH. boJI:DlllOH BKrr~ B 

CTpYKTYPY YK83B.HHOro 1+ -COCTO.HHHa2~~eT. KOMITOHeHTa (1 h'1 ~ /2 1~ /2)11" ' 

HO, B OT~e OT Iis -COCTO.HHHR B Pb, BeJIHKa TaKJKe M rrpHMeC:D 

~BYX~HOHHbIX KOMllOHeHT. ' 

ITo~epKHeM, ~TO CMa MI-rrepexo~oB B OÓJIaCTH MI -pe30HaHOa H Be

PO.ffTHOCT:D B036~eHHR I+-ypoBHH E = 5,71 MaB cOrJIacYIOTcR c âKCrrepHMeHx	 eff free 
TaJI:DIlliMM 3HB.~eHH.HMH ITpR 3Ha~eHH.HX :rnp0MarHHTHHX <PaKTOpOB gs = 0,8gs • 
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Manurnu.m AmIOnbHblií pe30HaJIC D 206Pb 
cJ)parMeHT~ MannrrHhlX AHnOJIbHLIX COCTOIlHHH B anpe 206 Pb paCClIHTaH~ B 

paMKaX KBa35AaCTlf1DlO-<!>OHOHIIOÜ MOAenH RApa. KaqeCTBeHHaR xapraaa '!pparMe1rra
Q.HH Ml-pe3oHaHcn 6nH3Kll K 3KcnepHMeHTaJIbHoH. Ilomraa CHJ18. M1-nepeXO,llOB corna
cyerCR c 3KCnepHMeHTllJIbHOÜ npH 3UaqeHIDIX3~~eKnmHhIX, rHIX!M~X <flaKTopoB 
na 20% MeHhIDe, qOM la cDo60lJ,Hl>Je 3uaQeHHR, fIOKa31lH0, qyO B 208Pb ,llon>KHO cymeCT
BOBan. H30CKMnplloe 1+-COCToRHHe. H3-3a B3aHMOAeHCTBHR KBa3H118.CTHU c <flOHOHaMH 
D ero CTpYK'tYpe nORB1lR1OTcn 60nbwHe npHMeCH ABYX$OHOHHLIX KOMnOHeHT. Xapaxre
PIICTPKU YKn3alllloro ypoDIUI 6ml3KH K 3KCnepHMeHT8JILHbIM xa~ePHCTHK8M He,TJ;8B
110 o6Hapy:llCeHlloro D pe30HIlHCHOM pacc~HHH raMMa-KBaHTOB 1+ -ypoBHII C saepraeâ 
5,8 M3D B 9TOM nnpe. npRMble nepexonsr na ABYX~oHoHHble KOMOOHeHTbl r- -ypoBHeH 
AaroTnpene6pemlMo MJlJ'ILlH BKJJ8Jl B aepoaraocrs B036yx<.D.eHHR M1-pe30HaHca.· 

Po.60m BblDonneHa D Jlaõoparopaa reoperasecxoâ <flH3HKH OHHH. 

npenplDlT 061.e.tlHH~oro HKC'lll1'YTa JlAepHhlX' HCCneJlOBlIHHii: Dy6ua 1986 

Ilepenon T.JO.,nYM6paiíc 

Vdov1n A.I., Velchev Ch., Ponomarev V.Yu.	 P4-86-784 

Mngnotlc Dlpolc States in 208Pb 

Tho frngmentation of the magnetic dipole strength in -206 Pb ia studied in the frame
work or the quasiparticle-phonon nuclear model, The calculations reproduce the two
humpod shnpe of the experimental dístríbutíon. As in 208 Pb there exista the iaoscalar 
t: atato at E.... 5.7 MeV ~ 208Pb, i~. wave function contains sizeable two-phonon compo
ncnta. It 1B snown that direct tranaitions from the ground state to two-phonon 1+states 
giva o. neglígíble contribution to the total excitation probabílíty of the M1-relOnance. 

1110 inveatigation has been performed at the Laboratory of Tbeoretical Phyaics, JlNR. 

Preprlntof the Joint Instítute for Nucleu Research. Dubna 1986 


