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Ill 
B Hccneaosanocb BnHHHHe BSaHMoaeAcTBHH KB83H~aCTHU c $ososaMH 

Ha HaH6onee HH3KHe oaHO$oHOHHMe COCTOHHHH B ~~THO-~~THMX ae$opMHpOB8H-

HMX Hapax, yaaneHHbiX E>T Haep nepexoaHMX o6nacTeA1 H 6MnO DOKa3aH01 ~TO 

o6ycnosneHHOe STHM B3aHMOaeACTBHeM CMeWHBaHHe oaHo$oHOHHMX H asyx$o-

HOHHbiX COCTOHHHA He3Ha~HTenbH01 TaK ~TO COOTBeTCTByiOmHA scMleKT MO)I{JfO 

He 11pHHHMaTb BO BHHMaHHe B paCCMOTpeHHbiX Hapax. 

B sacToHmeA pa6oTe 
Ill 

BMDOnHeHHOe B HCCneaoBaHHe pacnpOCTpaHH-

eTCH Ha Hapa nepexoaHbiX o6naCTeA. 

faMH1lbTOHHaH 1 ODHCMBaiOmHA B3aHMOaeACTBHe KB83H~aCTHU C $oao-

12 81 
HaMH 1 B03bMeM TaKOA :lKe 1 KaK B 

1 
1 H C DOMOmbiO cpopMyn, npHBeaeHHbiX 

Ill 
B 1 paCC~HTaeM caBHI'H SHeprHA HaH6onee HH3KHX COCTOSIHHA C aaaaHHbiMH 

K" H BKnaabi oaHOcpOHOHHbiX KOMDOHeHT B B011HOBbie cpyHKUHH STHX COC-

TOHHHAo Pac~~TM Bbin011HeHbl CO CXeMoA oaHo~aCTH~HMX ypOBHeA H C B011H0-

141 
BMMH cpyHKUHHMH noTeHUHana HHnbCCOHa, napaMeTpbi KOTOpOI'O aaHbl B 

11pH pac~~TaX B ISO Nd H 152Sm anH oaHo$oHOHHOI'O COCTOSIHHSI C K" ""0+. 

y~HTbiBanHCb asyxcpOHOHHbie npHMeCH (A#'i)(A'I''i '), paBHbie ( 201) ( 20 1~ 1 ( 221) 

(221) 1 (301) (301), (311 ){311) H (321) (321) 1 anH COCTOSIHHSI C tt" = 2+

( 221) ( 201) 1 ( 321) ( 30 1) H ( 311) ( 311) o l1pH Bbl'iHCneHHH nepBbiX tt" .., 2 + 

COCTOSIHHA B H30TOTiaX B01lbcppaMa H OCbMHSI Y'iHTbiBa11HCb T01lbKO TipHMeCH 

(221) (201). 
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PeaynbTSTbi Bb!'IHcneHH~ npuseaeHbi B Ta6nuue. 

ISON .152 
Jia Ta6nHUbl BHAH0 1 'ITO B S1Ap8X d H Sm 

Hb!Xo COCTOSIHH~ K raMM8-BH6paUHOHHbiM COCTOSIHHSIM npeae6p9)!(HMO M8llbJo . . 
0.QH8KO npHM9CH K nepBbiM 6eTa-BH6paUHOHHbiM COCTOSIHHSIM 3H8'1HTenbHbJ R 

peaKo HaMeHRIDTC~ oT Rnpa K RAPY• MaTepecao, 'ITO s6nHaH 9THX Rnep pasao-

B9CHbi9 nelf!opMaUHH H3MeHSIIDTCSI T8K)!(e AOBOnbHO pe3KO npH YM9HbW9HHH 'IHC=._ 

na HyKnOHOB, 

WHaSI K8pTHH8 Ha6niDnaeTCSI npH H3y'leHHH H30TOnOB BOnb~paMa H OCb

M~~· B 9THX S1Ap8X npHMeCH ABYXifJOHOHHbiX COCTOSIHHA K nepBbiM B036y)!(}:leH-

HbiM COCTOSIHHSIM C "'• 0 + npeae6pe)!(HMO M8nbi 1 HO BnHSIHHe 8HrapMOHH'I-

HOCTH Kone6SHH~ H8 HHlK8~WHe COCTOSIHHSI C K
11 

• 2 + 6onee aaMeTHo. Ma-

Tepecao, 'ITO B uaoTonax Os H W 2+ COCTOSIHHSI nelKST 3H8'1HTenbHO 

HHlK9 0+ C.OCTOSIHH~. 

np~ conocTaBneHHH peaynbTaToB pac'I~TOB nnR paaHhlx.rpynn Raep cne-

a yeT HMeTb B BHAY 1 'ITO Bb!COK8SI 'IHCTOT8 OAHOifJOHOHHbiX COCTOSIHHA B H30TO-

• ' • tso Nd 152 s 
nax BOn~paMa H OCbMHSI no.cpaBHeHHID C 1 m H ApyrHMH '18CTH'I-

HO CBSI38H8 C TeM, 'ITO B 9THX H30Tonax Y'IHTbiB89TCSI TOnbKO no OAHO~ ABYX-

150 
~OHOHHO~ KOMnOH9HT9 1 TOr.Qa K8K B Nd H npyrHx y'IHTbiBanocb MHoro 

ABYX~HOHHbiX KOMnoHeHT. 

B H30TOnax OCbMHSI H BOnblf!paMa BenH'IHH8 npH~eCH AB~XifJOHOHHOA KOM-

noaeHTbl :~ OAHO~HOHHOMY raMM8-BH6paUHOHHOMY COCTOSIHHID ysenH'IHB89TCSI 

c yMeHbWeHHeM aelf!opMauHH. KpoMe Toro, BenH'IHHa aTo~ npHMecH nnaBHO 

pacTeT K8K C yBenH'I9HH9M 'IHCna npOTOHOB1 T8K H C yBenH'I9~HeM 'IHCna 

aeATpoaos. MaTepecao conocTaBHTb 9TOT pe~ynbTaT c TeM HaaecTHhlM lf!aKTOM, 

qTQ B 9TOA o6nacTH SIA9p p8BHOB9CH8SI ae~pM8UHSI T8KlK9 M9HH9TCH nnaBHO 

npH yBeny'leHHH 'IHCna HyKnOHOBo 

4 

~ 

' ~ 

CneayeT OTM9THTb 1 'ITO BenH'IHHbl ABYXiflOJ!OHHbiX npHMeCeft K HH 

' OAHOifJOHOHHbiM COCTOSIHHHM 38BHCSIT OT OAH0'18CTH'IHbiX 9HeprHA H BC . 
¢!YHKUHA. OaaaKo B cHnbaoae~p.MHpoBaHHbiX Rapax aTH npHMeCH AJ 

cxeM Manbi. McKniD'IeHHe cocTaBnRIDT cny'laH, Koraa asyx~oaoHHbii 

6nH30K K 9HeprHH OAHO~OHOHHOrO COCTOSIHHHo B Sl}:lpaX nepeXOAHhlX 0 

aenH'IHH8 npHMeCe~ 6onee CHnbHO 38BHCHT OT CX9M OAH0'18CTH'IHhlX 

H aonHOBbiX ~yHKUH~. TaK, aanpHMep, npHMeCH K nepBbiM K" 

COCTOHHHSIM B nerKHX H30Tonax TOpHSI H ypaHa M8nbi 1 KOrAa p8C'l~' 

BOASITCSI CO CX9MO~ HHnbCCOH8 6ea 'lneaa <t2 
> H yBenH'lHBBIDTC 

' 
( 10-20)% a pac'I~Tax c noTeHuHanoM HHnbccoaa, coneplKaiUHM qneJ 

TaKHM o6paaoM, nposeneHHbie pac'I~Tbi noK!laanH, 'ITO aarapMOJ 

aeKoTopbiX Kone6aHH~ B Rnpax nepexonHbiX o6nacTe~ yaenH'lHBaeTcH 1 

HeHHID C CHnbHOA9~0pMHpOB8HHbJMH RnpaMH, OAH8KO no BenH'lHH9 a 

~ 

HH'lHOCTb H9B9nHK8
1 

H B 6onbWHHCTBe cnyqaeB 910 MOJKHO nJ?8H96I 

yqHTbiB8Tb ee no TeOpHH B03MYIU9HH~o 

nH'fepB.Typa 

1. R.V.Jolos, V,G,Saloviev and K.M.Zheleznova.Phys.Lett,.M§,3~ 

2, V.G,Soloviev. Phys. Letters, ~ 308 (~965). 
3. B.T,ConoabeB, fl.tPorenb. O.AH CCCP, {1L, 89 ( 1988); n.A.Manoll 

B.r.conOBbeB. RP.epHBH t/JH3HKB, ~ 588 ( 1987); B.r.conoBbBB, n.t~t< 
T.IOHrKnaycceH. Mas. AH CCCP, cep. tjJIIa.,JlL 518 ( 1987?•. 

4. n.A.Manos, B.r.conosbeB • 11. O..XpHCTOB. RP.epHBH t/JH3HKB, fb 1181 

PyKonHcb nocTynuna s ua~aTen&CKHA oT~eJ 

28 Mas 1968 ro~a. 
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'' ll'l'!l~'."f'IIJI I 

Tbl Bbi'IHCneHHll: npHBelleHbl B Ta6nHue. 

150 .1 52 
bi BHilHO, 'ITO B SIIlpax Nd H Sm npHMecH aeyxtoaos-

K raMM8-BH6paUHOHHbiM COCTOSIHHSIM npeHe6pe)I(HMO M8nblo 

~ K nepBhlM aeTa-BH6paUHOHHhlM COCTOSIHHSIM 3H8'lHTenbHbl H 

c~ oT SIIlpa K SIIlPY• HaTepecao, 'ITO s6nHaH 9THX Siaep pasao-

• UHH H3MeHSIIDTCSI TSK)I(e llOBOnbHO pe3KO npH yMeHbWeHHH 'lHC-

HHS aa6niDil8eTCSI npH HayqeHHH H30TOnOB BOnb~paMa H OCb

pax npHM9CH JlBYX~OHOHHb!X COCTOSIHHft K. nepBbiM B036y)I(JleH

M C J{',. 0 + npeae6pe)I(HMO MSnbi1 HO BnHSIHHe SHrapMOHH'l

ll: Ha HH)I(Sll:WHe COCTOSIHHSI C K" • 2 + 6onee aaMeTHO. HH-

HaoTonax Os H W 2+ COCTOSIHHSI ne)I(ST 3H8'lHTenbHO 

TasneHHH peaynbTaToB pacq~TOB anR paaHhlx.rpynn RJlep cne-

HllY 1 'ITO Bb!COKSSI 'lHCTOTa OJlHO~OHOHHb!X COCTOHHHll: B H"aoTO

H ocbMHSI no ... cpa~HeHHID c 150 Nd, 152 Sm H JlpyrHMH 'ISCTH'I-

9M 1 'ITO B 9THX H30TOnaX Y'IHTb!BSeTCSI TOITbKO no OllHOll: llBYX-

150 
aeaTe, Toraa KaK B Nd H JlpyrHX Y'IHTb!BanOCb MHOrO 

KOMnOH9HT. 

BOnb~paMa BenH'IHHS npH~eCH llB~X~OHOHHOft KOM

O~OHOHHOMY raMM8-BH6paUHOHHOMy COCTOHHHIO ysenH'IHB89TCSI 

ae~opMauHH. KpoMe Toro, senH'lHHa aToll: npHMeCH nnasao 

ysenH'l9HH9M 'lHCna npOTOHOB1 TSK H C ysenH'Ie~HeM 'IHCna 

epeCHO conoCTSBHTb 9TOT pe$ynbT8T C TeM H3B9CTHhlM ~SKTOM, 

naCTH SIIlep p8BHOB9CH8SI ll9~pM8UHH T8K)I(9 M9HSI9TCH nnaBHO 

H 'IHCna HyKnOHOBo 

4 

...,. 
;f 
I 
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1 ,'' 

CneayeT OTMeTHTb 1 'ITO senH'IHHbl llBYX~OJ!OHHb!X npHMeCel!: K HH)I(8ftWHM 

OllHO~OHOHHbiM COCTOSIHHHM 38BHCSIT OT OJlHO'ISCTH'IHb!X SHeprHl!: H BOnHOBb!X 

~YHKUHfto 0JlH8.KO B CHnbHOJl9~p.MHpOB8HHb!X S!Jlp8X STH npHMeCH LlnSI BCeX 

cxeM MSnbie HcKn10'19HHe COCTasnHIOT cny'ISH 1 KOrLlS llBYX~OHOHHblll: non10c 

6nH30K K 9HeprHH OJlHO~OHOHHOrO COCTOSIHHSie B S!JlpaX nepeXOJlHhlX o6nacTeft 

senH'IHHS npHMeceft 6onee CHITbHO 38BHCHT OT CXeM OJlHO'ISCTH'IHhlX ypOBHeft 

H sonHOBblX ~yHKUH:l!:. TaK, aanpHMep, npHMeCH K nepsbiM K" - 0 + 

COCTOHHHHM B nerKHX H30Tonax TOpHSI H ypaHa M8ITbl 1 KOrJla paC'l~Tbl npo-

" 
BOilHTCH co cxeMo:l!: HHnbccoaa 6ea qneaa <t2 > 

1 
H ysenH'IHBSIOTCSI llO 

" 
( 10-20)% B pac'l~Tax c noTeHuHanoM HHnbccoaa, coaep)l(awHM 'lnea <t 

2 
>~ 

TaKHM o6paaoM, nposeaeHHbJe pac'I~Tbl noK!iaanH, 'ITO aarapMOHH'IHOCTb 

aeKOTOpblX Kone6aaH:l!: B Hapax nepexollHbiX o6nacTel!: ysenH'IHBaeTCH no cpas

aeHHIO C CHnbHOJl9~0pMHpOB8HHhlMH RapaMH 1 OJlHSKO no senH'lHHe aHrapMO-

HH'lHOCTb H9B9ITHK8 1 H B 6onbWHHCTBe cnyqaeB 910 MO>KHO nJ?eHe6pe'lb HnH 

Y'IHTb!BSTb ee no TeOpHH BOaMyweHHfto 

flHTepaTypa ~ 

1. R.V.Jolos, V.G.Soloviev and K.M.Zheleznova.Phys.Lett,~,393(~967). 

2. V.G.Soloviev. Phys. Letters, 1:§ 308 (~965). 

8. B.r.ConoabeB, n.<Z>orenb. JIAH CCCP, 171 , 69 ( 1968); n.A.Manoa, 

B.r.conOBbBB. HJiepHBH t/JH3HKB, .!b 586 ( 1967); B.r.ConOBbBB, n.tlloren&, 

r.IOHrKnaycceH. l13B. AH CCCP, cap. t/Jifa.1 1!J., 518 ( 1987) •. 

4. n.A.ManoB, B.r.conOBbBB • 11.1l.XpHCTOB. HJiepHSH t/JH3HKB, ~ 1188 ( 1987). 

PyKonHch nocTynHna a HsnaTenbCKHA oTnen 

28 MaH 1968 rona. 
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0.17 0.20 

24" 
(221) 

IO 0.13 

T a c5 JJ :11 u a 

"'os "
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Os IJO N~ 151 s ... 
0.17 0.20 0.17 0.20 0.30 :0.30 

(d1) (2~) 
o• e• o• t" 

(201) (221) (201) (221) 

32 3.0 83 33 357 0.05 46 0.05 

c~~1 1 o.9999 o.9999 o.9987 o.9999 o.99s9 o.9999 o.9907 o.9999 o.973I o.9973 o.934o o.9552 o.764 o.999 o.954 o.999 


