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J.1ccneAOaaH I1 R 1.' p ea KL4I1s71 2011 ,207Pb ... n nO Kaa a l111 CYUl€ CTBOBaH l1e 

n " Ac TpYKTYP B S - , P- H d - BOI1.tOBbiX He ..h p OHHblX CHI10 BblX ¢lYH KL4HRX. 
Be11H 4HHa HeHTpOhi-lbiA CH110 BblX ¢lYHKL4H~ OnpeAel1ReTCR paCnpe~el1eHHeM 

CHI1b1 0AHOKBa3H4aCTH4HblX KOMnClHeHT BOI1HOBbiX ¢lYHKL4HH B611H3H 3Hep
rHH CBA3H HeHTpOHa. B 2 ' a paMKaX KBa3H4aCTH4HO-¢loHOHHOH MOAenH 

AApa /K¢lM/ 6b111H paCC4HTaHbI S-, P- H d -BOI1HOBbie HeihpOHHble CH
110 Bble ¢lYHKL4 HH AI1R 207,208Pb.Ha wH paC4eTbi AOBOl1bHO XOPOWO OnHCbI

B~~T nOACTPYKTYPbl B 3HepreTH4eCKOH 3aBHCHMOCTH CH110BblX ¢lYHKL4HH, 
Ha6nlOAaBWHXCR B aKCnepHMeHTe ' t .' . 

HeAaBHO ' 3 / 6b111H H3MepeHbI S-BOl1HOBbie CH110Bble ¢lYHKL4HH B 205Pb. 

B HaCTOR~ee BpeMR H3Y4eHHe APyrHx napL4Hal1bHblX HeHTpOHHblX CHI10
B~X ¢lYHKL4HH B 205Pb H 209Pb npOBOAHTCR B OKPHA*e, 3/.aI1A TOrO, 

4T06b1 HCCl1eAOBaT b B03MO*HOCTb cy~ecTBoBaHHR nOACTPYKTYP a CH
110BblX ¢lYHKL4HRX al~X AAe p, B AaHHOH pa60Te Mbi paCC4HTa11H HeHT
p OHHble CH110Bble ¢lYHKL4HH AI1R 205,209Pb npH F!n S 1 ,0 MaB. MeToA 

c C4eTa 3THX ¢lYHKL4 HH B K¢lM H300*eH B Hawei:1 pa6 0Te '2/ .n0 3TOMY 
A~AHM TOl1bKO KpaTKoe ero onHcaHHe. 

r aMH l1bToHHaH K¢lM BKI1~4aeT cpeAHee nOlle B ¢lopMe nOTeHL4Hal1a 

CaKcoHa-BYAca, cnapHBaTel1 b Hoe B3aHMoAeHc TBHe H 3¢I¢le KTHBHble oc

TaT04Hble MYl1bTHnOl1bH ble H cnHH-MYl1bTHnol1bHble CHI1b1. BOI1HoBaR ¢lYH K
L4 HR BbiCOKOB036Y*AeHHoro COC TORHHR A-He4eTHoro C¢lepH4eCKoro 
RA P .:) '''"If!CT BHA: 
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~AeC b a . ; H Q, i - onep aTopbI pO*AeHH~ KBa3H 4aCTHL4 H 1ll0HOh OB.

1m "It'0 - BOI1HORa R ~yHK L4 H R ¢lOHOHHOrO BaKYYMa. J.1 c nol1b 3YR BapHa L4HOH -
~t~ n p HHL4 Hn , MO*HO n011Y4HT b c eK YI1Rp Hoe y paB HeHl1c AI1R o npe Ae l1e

HHR 3 Heprl1H 'I, ~f ( 'I. ) ~ 0 ." ypaBHc HHA AI1R Kqa4l¢lHU I1eHT OB 8 0 11H08 0 i'l 
~YHKL4HH / 1/. Hx T04H~e B~pa*eHHA Aa HbI B 4 , " . npH HCCI1CA08aH I1~ 
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3HepreTH4eC KHH HHTepaal1 ~ onpeAel1AeT cnoc06 n peACTaBl1e HH~ pe

3ynb TaToa a~4HCl1eHHR. B AaHHo A pa60Te M~ Hcn0l1b30BaI1H ae 11H4H HY 

4 = 0,1 MaB. 3HaR C:('1),MO~HO paCC4HTaTb Hei'lT poH H~e C HI1OB~e 
¢lYHKL4HH. ECI1H HeHTpOH C Op5HTa I1bHbIM MOMeHTOM f 3aXBaT~BaeTCR 

MHweHb~ co cnHHOM 1 0 , TO He HTpOH HaA CH~Oaa R $YHK ~ HR on peAen~eTCR 

B~pa*eHHeM 

J' 
Sf = ~ g (J) SfJ • / 3 

J
rAe g(J ):(2J+1)/2(2Io +1) ( 2F+l) - CTaT Hc TH4ec KHH aec, S r,1 
na p~Hal1b HaR CH110BaR $YHK~HR B Ka Hal1e c o cnHHOM KOMnaYHA-R~pa

J = 10 + f + 112 = fo + t. AnR 4eTHO-4eTHOH MHweHH 10 = 0 H J = j , 
TorAa SiJ HMeeT BHA: 

S JJ S J r. = r 
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rAe Il ~  K03¢1<1>H~eHT npe06pa30BaHI-1A 50rol1n6 0Ba, paaHbl~ e AI-1 Hl-1l1e 

AJlA 20 Pb, ~v rnv - cYMMa n pHseAe HHblX Hei'lTpoHHblX WHP I-1H B 3He p

reTH4eCKOM HHTepaaI1e ~E. a r soP - oAH04acT H4 HaR np HBe AeHHa A .p.
HeA TpoHHa R WHpl1Ha AI1 A nOTeH 4 Ha 11a Ca KCOHa-BYAca B <l>o pMe, Aa HHOH 

B / 6 ' , ~cn0l1b3YR <IlOPMYI1b1 12/-/11/ , MO~HO pacc4HT aTb nap UHa l1 bHble CH

110able $YH K4HH AI1A Aa HHWX 3Ha 4 eHH~ P 11 J. B HacToA~ei1 p afioTe M~ 
npHMeHReM TOT * e c aM~ H Ha60p napaMeTpOB raMH l1b TO H...,aHa K<!>M , KaK 
H a HaweH npeAblAy~eH CTClTb e 12/ , 

3HepreT...,4eCKaR 3 a BHCHMOCTb CYMM napL4HanbH~x np HaeAe HHhlx 

He~TpOH H~X WHPHH a 209Pb .paCC 4H TaHHa R HaMH AI1R 3Hepr ""H HeHTpo

Hoa a HHTepBa11e En = 0-1 M3B, nO Ka3aHa Ha pHC. 1. HaK110H 3THX 

Kp...,a~x onpeAel1AeT ae11H4HHY COOTBeTCTBY~~HX c...,nOB~X QY HKL4I-1~ st. 
Haw..., paC4eT~ nOKa3hlBa~T cy~ecTBOBaH...,e RPKO Bhlpa~eHHoH nOACTPYK
TYPbl B 209.Pb npw En = 0,5 MaB AI1A S -aOI1HoabiX HeHTpoHoB. B pac

npeAeneHHH CHI1~ nOA0601104KH 4s 1/ 2 ...,MeeTCR 110Kal1bH~~ n HK H3-3a 

caA3 H C KOH¢lHrypaL4HeH 2g9 / 2e4t • KOTOPWi'I H npOABI1AeTCR a aHAe 
nOACTPYKTYPhl a CHnOBOH ¢lYHKL4HH. AHaI10rH4H~e pe3Yl1bTaT~ nOI1Y
4~~TCR a 3TOM C11Y4ae npH paC4eTax no MOAel1..., BXOAHWX COCTOAHHH / 7~ 
KaK BHAHO H3 pHc.l, HMeroTcA nOACTpYKTYPW a HeHTpoHHhlX d-aOI1HO

BblX CHl10abiX <!>YHKL4HAX npH En = 0,4 M3B AI1A J = 3/2 H En'"" 0,2 
..., 0,6 M3B AI1A J= 5/2. Cl1eAyeT OTMeTHTb, 4TO n011Y4eHHaR 3Hep
reTI-14eCKaR 3aBHCHMOCTb He~TpOHH~X CHl1oa~x $YHK4H~ B 209 Pb 
04CHb noxo*a Ha paCC4HTaHH~e paHee HaM..., 131 3aBHCHMOCTH Cl 207,208Pb, 

KOTop~e Xopowo corI1acymTcA C 3KcnepHMeHTaI1bHWMH AaHH~MH I l l , OA

HaKO a 209 Pb nOACTpYKTYPW Bhlpa~eH~ 6011ee RpKO. 3TO YKa3~aaeT 
Ha TO, 4TO a peaKL4HAX 206,207,208Pb C s - aOI1HoablMIo1 HeHTpOHaMH pea

I1H3yIOTCA COCTOAHHA Tl1na npOMe~YT04HOH CTPYKTYP~, 06Y~JlOal1eHH~e 

CBR3b~ KBa3H4aCTH4H~X H <l>OHOHHWX a036Y~AeHHH . 
Ha pHc.2 npeACTa al1eH~ pe3Yl1bTaT~ aHaI10rH4H~X paC4eTOB AnA 

CHCTeMbl 204 Pb+n. B 205Pb nOACTPYKTYPbl Crl1aw.eHbl. :'lTO RBI1ReTCA 

Cl1eAC Ta...,·eH 6011ee CHflbHOi1 C B:13H MelKAY KOH<I>H rypa 4...,AMH ..., GOl1ee 

3 



> 
c:.I 

g 1 a ) 
L 

N 
100 

80 

60 

40 

20 

0,2 

$16)
o 
L 
N 
60 I d312 

40 

20 

208p b + n 

H C . I. Cy~tMapHble HeflTpOl-nI bl e UlH

P HHbl. rrpl1Be,D,eHlfble ,D,nSl p e 3 0 H a H COB 

208 p b + n : al A n SI S -Bon H OBblX p e 

3 0HaH COB. 6/ ,!l;J1 S1 d3l2 -Bon HOBblX 

pe3 0 H aHc oB . BI Allil d 5 ! 2 -Bon H o BHX 

p e30HaHCoB. 

0/+ 0,6 0,8 En M3B 
) 

s) 

d 512 

0,2 0,4 0,6 0,8 1,0 0,2 0 4 06 08 En ,M3B 

BbICO KO~ nnOTHOCTb'.) YPO BHeii B 205 Pb ,4eM B 207,208,209 Pb • B pe3yn b

TaTe COCTOAH HA npoMe~yTo4HO~ CTPYKTYP~ CHnb HO $parMeHTHpY~TCA. 
PaCC4HTaHH~e HaMH CHnOB~e $YHK~H ~ AnA HHTepBana ycpeAHeHHA 

I M3B AaH~ B Ta6nH~e. npH ycpeAHeHHH M~ HrHopHpOBanH HanH4~e 
nOAcTpYKTYP. PaCC4HTaHHoe 3Ha4eHHe So AnA 209Pb AOBonbHO xoPO
iliO c o r nac y eTcA C 3KcnepHMeHTanb HblM 3Ha4eHHeM131 So = 0,85. 10 - 4. 
AnA Z05P b AnA ~HT e pBana ycpe AHeHHn l OS K3B 3 Kcne pHMeHT Aa eT 

4 

mt la) 
Ir-J ' 

140 I 5'/2 

120 

100 

80 

60 

40 

20 

en 
C') 

N 
o 
L 

W 

200 

100 

0,2 0,4 0,6 0,8 1,0 

B) 

d3/2 

204 p b + n 

lD 
C') 

6) 

.... I p'Lc 1/2 . 3/2 

-. 
C7l 

IN 
20 

10 

en Ir) 
~ 

N 
o 
L 

N 

100 

50 

0,2 0,4 0,6 En , M38 

d5/2 

0,2 0,4 0,6 0,8 1,0 0 2 0 4 0 6 08 En,M38 
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204 P b + n : a / ,o;rm S -BonHOBblX p e 30H a H c o B, 61 lJ,nSl p -a o Jrn o BblX 

p e3 0 ll aHc o B, BI An SI d 3 / 2 - B o n lloBbl x p e 3 0HaH c oB, r l AnSI df)/2 -aon-

H OB blX p e 30H allCOll • 5 



Ta6mu~a 

PaCC QHT aHHble SeJlHlIHHbl Hef ITpOHHbIX CHJlOB blX !lJYHKllHH AJlH CHCTeM 

204.208Pb + n 

l·!HweHb 	 ITapllHallbHa R BOJlHa Se . 10 
4 

s 1,8 

n04Pb P 0,2 

d 2, 2 

08	
s J ,2 

pb 
d 	 0,7 

3Ha4eHI-1e So = 0,9 3 · 10 -4 • 4TO 04e Hb 6nl-13 KO K TeOpeTl-14ecKoi:1 Benl'l -
41'1He , nonY4a eMoi:1 AnA I'IHTepBanoB ycpeAHeHI-1R ~E = 100-200 K3B 
/CM . pl'lc . 2/ , HO B 2 pa3a MeHbwe, 4eM nonY4ae TCA TeOpeT I-1 4eCKI'I 
AnR ~E = 1 M3 B . 

Ha OCHOBaHl'I 1'I Ha WI-1X paC4eTOB MO* HO CAenaTb B~BOA 0 TOM, 4TO 
B peaK~I-1 H 20 8 P b+ n C s - BonHOB~MI-1 Hei:1TpoH aMI'I Aon*Ha Ha6.n'OAaTbCA 
npoMe~YTo4HaR CTpYKTypa. B CI'ICTeMe 204Pb+n TaKoi:1 CTPYKTYP~ He 
Aon* HO 6hlTb. 6~no 6~ I'IHTe peCHO npOBepl'ITh 3KCnepl-1 Me HTanbHO Teope 
TI'I4eCKHe npeACK a 3aHH R, nonY4aeM~e B K~M. 

B OPOIIOB B. R. , C T ORHOB lI. P4- 85-3 
lIe flTpolIHble CHJlOBbie 41vHKUHH ' 205,209 Pb 

B p a MK8X Klla3H'I8C T H'IH o-I!lOH OHHo fl MOl1g JlH R.I1pa PSCC'IHT Sllbl 

n a pWfaJl b Hble H eATp o HHble CHJlOBbie ItlVIfK UKlf 2 5,209Pb. U CCJleAOBatfrt 

HX 3 H e g r e TH'Ie CK8R 38S HCHMOCTb H n OK 838H O, 'IT O B CHJlOllbIX 41YHK 

UHRX 2 9Pb D;OJDIIHbI Ha6 }11OD;8 TbC R rtOn CTp} 'KTYPbJ . R 205Pb 3TH nOI1

CTPYK T YPhl c r nallCeHbl. TlpoB eD;ell Cp8S Hetm e C H t!e l!lQHMHCR 3KcnepH 

Me H T:UlbHl·IMH JI'lH HblMH . 

Pat50Ta BbJnOn H e H a B n a OopaTopHH T e Ope TH'Ie CKOA IbH3HKH (lHSIIi 

npenpHHT O~HeHHoro HHC".TY"'. IlAePIDIX Hccn8,llOa1lllHA . By6H. 1985 

6 3aKIlKl 4eH I-1e aBTopbl Bblpa*alOT 6narOAapHoc Tb npo<lJ. B. r. ConOBbe 
BY 3a nIloAoTBopHoe 06CY~AeHllle 3aTpOHYTbiX B pa60Te npo6ne M. ABTOPbl 

Tle n eBoA r .r. CAIIJlY KOBC KOfl
TaK~e nplll3HaTenbH~ A-PY n.XopeHY 3a npeAOCTaBIleHllle HeKoTophlX era 
HOB~X 3KcnepIIIMeHTanbH~X AaHHblX . 
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