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I. B s e A e H H e 

3a HOCH9AHH9 rOAhl CBePXT9Kyqag MOA9nb HApa AOCTHrna 3HaqHT9HhHblX ycneXOB B 06~-

/1/ 
scaeHHH cTpyKTypbl Ae¢opMHposaa awx HAep (eM., aanpUMep, ) • YqeT ocTaToqHblX napHblX 

B3aHMOA9IICTBHll H03BOHHH o6~HCHHTh menh B CH9KTp8X qeTHO-qeTHblX HAep, HHOTHOCTh HH

JKal!lllHX B036yJKAeHHblX COCTOHHHll B aeqeTHblX >IAPBX H II9Hblll pRA ApyrHX <j>H3H'IecKHX xapaK

TepHCTHK HAep, HaJKallmHe B036yJKA9HHbl9 COCTOHHHH B aeqeTHhll!: HApax B 3TOI! MOA9HH pac

CMBTpHSaJOTCH KaK OAHOKB83H'IaCTH'IHhl9, npH'19M napHbl9 B38HMOAeiiCTBHH He aapymaroT KBaH

TOBhlX xapaKT9pHCTHK OAROqacTH'IRbiX COCTORHHII, YqeT OCTaTO'IHhlX AaHbHOA91!CTBYJOmHX 

B3aHMOA9IICTBHII ( HanpHMep, KBBApynOHhHblX H OKTYIIOl!hHhlX) IlpHBOAHT K IIORBH9HH!O <j>oHOHHblX 

COCTORRHII B RApaX H He06XOAHMOCTH yqeTa B3aHMOA91!CTBHH KB83H'IaCTHII C <j>oHOHaMH, npa 

/2/ 
3TOM cymeCTB9RHO M9HR9TCR CTpyKTypa BOHROBOII <j>yHKIIHH COCTOHHHII B H9'19THhlX HApaX , 

J1ccneAoSaHHR {3 -pacnaAa, y -nepeXOAOB H a -pacnaAa IIOKa3aHH cymeCTB9HH09 Bl!H-

RHHe napHblX KoppenRIIHll aa sepoHTHOCTH 3THX nponeccos. PacqeTbl sepoRTHOCTell nepexoAOB 

H cpaBH9HHe HX C 3KCH9pHM9HTaHb!HhlMH ABHHblMH II03BOHR!OT npoBepHTb npaBHHhHOCTb Bbl6-

paaaoll CTpyKTyphl BOHHOBOI! <j>yHKIIIIII, 

8 pRAe 3aAaq OAHOKBa3H'IaCTRqHaR IIHTepnpeT8.I[HR HHJKalllllHX COCTORHHII aeqeTHblX Ae<j>opMH• 

poBaHHhlX HA9p RBHR9TCH BIIOHH9 YAOBH9TBOpHT9HhHOll (aanpHMep, npH HCCH9AOB8HHH paape

lll9HHblX 6eTa-nepexoAOB H anh<!>a-pacnaAos). 

0JJHaKO B H9'19THblX HApax 'npo6HblM «aMaeM' OAHOKBa3H'IaCTH'IHOll CTpyKTypbl HH

JKBlllllHX RA9pHblX COCTORHHII RBHHHCh AHHOHhHbl9 3H9KTpH'I9CKHe nepeXOAhl, HCCH9AOBaHIIIO 

KOTOpblX HOCBRmeHO 3Ha'IHT9HhH09 KOHH'19CTBO pa60T ( CM,, H8IIpHM9p~3/), 3TH HCCll9AOBa

HHR IIOKa3al!H, qTo K01!H'19CTB9HHbl9 p8C'I9Tbl B9pORTHOCTell 3H9KTpH'I9CKHX AHHOHhHblX nepe

XOAOB JIOJ<a aaXOARTCR BH9 npeA91!0B TO'IHOCTH MOA91!H RApa C napHblMH B3aHMOAeliCTBHRMH, 

nng 6onee TO'IHblX Bbl'IHCH9HHII B9poHTROCT91! El -nepexoAOB aeo6XOAHM y'leT saaaMo-

AellcTBRll xsaaaqacTHII c <j>oaoaaMa. Oco6eaao saJKHblM yqeT 3THX saaaMoJJellcTBRll oKaaancR 

El -nepeXOAOB c tJ.K • 0 /
4

/ 

0ARBKO npeJKAe '19M OTJ<a3aTbCR OT npoCTOII CTpyKTypbl KBaaaqaCTR'IHOII BOHHOBOll 

<j>yHJ<IIHH,aeo6XOARMO paCCMOTp9Th HHT9RCHBHOCTH nepeXOAOB ApyrHX MYllhTHHOl!hROCTell, B 

qaCTROCTH, 3119l<Tpii'I9CKIIX KBBAPYIIOHhHblX H OI<TYIIOllhHhlX, J1ccneAOBaHII!O B9pORTHOCTell 
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9THX nepeXOUOB B aeqeTHb!X ne<j>opMHpOBaHHb!X Hapax H aaanH3y COOTBeTCTBY!OlllHX 3KCnepH

M9HTanhabiX naaab!X H DOCBHllleHa naaaaH pa6oTa. 

2. Pac'leT <j>aKTOpoB aanepJKXH H MaTpH'IHbiX aneMearoe El - a E2 -nepexonoe 

BepoHTaocTb E.\ -nepexona Me)KJiy onaOKB83H'IaCTH'IabiMH COCTOHHHHMH MOJK9T 6b!Tb 

3anHCaaa B BHUe npOH3B9UeHHH KB8UpaTa OUHO'IaCTH'Iaoro MaTpH'IHOro 3DeM9HTa H <j>aKTOpa 

aunepJKXH R (E.\) . Ban <j>aKTopa aanepJKKa aaeHcHT oT Bbl6opa eonaoeol! <j>yaKnaa B 
y /3/ 

ceepxTeKy'lel! MonenH. B qaCTHOCTH, B pa6oTaX (ranenKHA, nHTOB) HCnODb30BanHCb nnH 

pacqeTa R y (El) KaK 06b!'lab!e 6apUHHOBCKH9 0 TaK H MOnH<J>HuHpOBaHHbl9 BODH0Bbl9 <j>yaK-

naa, y'IHTbiB8IOlllHe a<j><j>eKT 6noKHpOBKH a npoeKTHpoeaaabie aa npocTpaacTBo aanaaaoro 'IHC-

na qacTan. B aToll pa6oTe npaeenea&I <l>opMyDhi nnH cooTeeTcTeyromax Ry (E.\), 

My Mbi ae 6yneM nepenacbiBaTb ax anecb. OTnH'IHTenbaol! oco6eaaocTbiO R y (E.\) 

noaTo-

HBnH-

eTCH HaDH'IH9 B 119M UBYX cnara9Mb!X C npOTHBOnODO)KHb!MH 31laKaMH. no3TOMY B pHne CDY'I89B 

eenH'Il!Ha Ry OKa3b!BaeTCH 0'19Hb Manol!, 'ITO H npHBOUHT K 6onbWOMy 38n83Ub!B8HH!O 

nepexonoe no cpaeaellHIO c onao'laCTH'IIlb!MH. 

E.\-

B naaaol! paooTe Bbl'IHCnHnacb 'Y ( E2) H 'Y (E3) 

Hb!X ne<J>opMHpoeaaHb!X Hapax. nony'leHHb!e 3H8'1eHHH Ry 

nnH pHna nepexonoe e !leqeT

B Hapax C p83DH'Iab!MH Z 

HDH N H UDH pa3DH'IHblX BODHOBbiX <j>yHKUHJ! CBepxTeKyqeJ! Moaena DOKa38ab! Ha pHc.l-2. 

Ha pacyaKoB eanao, 'ITO Ry B COC9UHHX Hapax MoryT CHDbHO p83DH'I8TbCH. KaK H B 

cnyqae El -uepexonoe, Ry 0 Bbl'IHCneaa&Ie C DpOCTb!MH 08pUHHOBCKHMH <j>yaKUHHMH, 

CHDbHO OTDH'IaiOTCH OT Bbi'IHCneaab!X C MOUH<j>HUHpOB8HabJMH BODHOBb!MH <j>yaKUHHMH. K aK 

npaeano, oqeab onaaKae peaynbTHTbi naroT pac'leTbi c eonHOBbiMH <I>YHKUHHMa, y'IHTb!B8JOlllH

MH a<J><!>eKT onoKapoBKH a npoeKTapoeaHRbiMH aa npocTpaacTBo c aanaaabiM qacnoM qacTan. 

Bee aeooxonaM&Ie napaMeTpbi nnH Bbi 'IHcneliHH R nonyqanacb aa pacqeToe cneKTpoe ae-
/5/ y 

qeTa&Ix Hnep • Bbi'IRcneRRbie Ry {E.\) onaaaKoBbi nnH ecex Hnep c onaaM a TeM )l{e 

H9'tf9THblM N (ana Z ) 0 'ITO CBS!38HO C npennODOJKeaHeM 0 R9H3MeaaOCTH ypOBaeJ! 

cpeuaero nonH B cocenaax Hapax. Koaeqao, 3TO orpaaH'IeHHe, ao OTKaa OT aero npaeen 

Obi K nOHBD9HHJO CDHWKOM OODbWOrO KODH'IeCTB8 napaMeTpOB B TeopaH. 

OnaoqacTH'IHbie MHTpH'IHbie aneMeHThi E2 - a E3 nepeXOUOB Bbl'IHCDHDHCb B 

Monena Hanbccoaa
161

• CooTeeTCTBYJOlllHe <j>opuynhl nnH G E2 H GE3 npaeeneabi B 

paooTe Hanbccoaa. PacqeTbi npoeonanacb nnH Tex JKe aaa'leHHA napaMeTpoe I' a " 
161 

KOTOpb!e HCDODb30B8DHCb B paOOTe 0 H npH 3H8'19aHHX napaMeTpa ne<J>opM8llHH 'f/ • 4 

a '1/ • 6 Cpaeaeaae c peaynbTaTaMH Bhi'Il!Cneaal! no E3 - nepexonau B paooTe
17 1 

noK83hiBBeT, 'ITO H3Meaeaae napaMeTpa I' UDH H8'18DbHOrO H KOaeqaoro COCTOS!HHJ! S!U-

pa cnaoo BnHHeT aa eena'IBay uaTpaqaoro aneMeaTa. B nanbael!rneM oocy)KJieaaa peaynb-

TBTOB H8MH BCDOnb30B8Hbl 3HB'feHHB. 

(eM. Taonauy 1 ). 
GE2 

4 

H G 
E3 

, Bbl'IHcneaab!e npa 'f/ • 6 



3. 06cy>K.Il9HH9 peaynbT8TOB 

Dn11 cpaBH9HH!I TeopeTH'!eCKHX pacqeToB c aKcnepnMeaTanbHblMH aaHH bl MH Bbl'!HCn!l-

nacb G ~ (exp. ) no <!>opMynaM: 
EA 

rae 

~ -i 
GE~ (exp.) a 1,386 • 10 

-1 --<1 -~/s 
(ry) (Ey MeV) A 

-~ 

xi< I, 2K1 K1 -K,II1 K, > I 

~ ·8 
GES (exp.) = 2,.1 ·10 

·I -T 
(ry) (Ey MeV) 

-I 
A X 

'y - napnaan~oaoe speMR JKH3HR y nepexoaa; 

X 

aaeprH!I y - nepe-

xona; -Koa<l><!>anHeHT Kne6wa-

fopnaaa. CooTseTCTByJOmHe oona'!HHhl npHaeneH bl a Ta6nHne 1. 

Dn11 cpaBH9HB!I TeopeTH'!9CKHX H aKcnepHMeaTanbHbiX al!aqeaatl H906XOilHMO 

aaeneHHe a<!><l>eKTRBaoro aap11na nn11 aellTpoaa. DellcTBHTenbao, aa Ta6nHnw I sHnao, 'ITO 

3KCnepRM9HT80hHb19 3H8'!9HH!I nn11 aellTpOHHbiX H npoTOHHblX nepexonoB anonae 

cpaBHHMhl no aenR'IHHe. no aToll npH'IHHe B T a6na11e I <!>aKTOpbl aanpeTa H N , pasabte 
~ ~ 

OTHoWeHHJO GEA (exper) / G EA (Nils) , BblllHCBHbl B npennonoJKeHHH, 'ITO a<!><i>eKTHBRble 

aap!!llbl HellTpoaa H npoToaa paBHhl enHHHne. B nanhae ilweM Mbl o6cynHM B03MOJKHOCTh aae

neHH!I npyrRX 3B8'!9H11ll a<i><l>eKTBBHblX 38p!!UOB. 

J.ia Ta6nH1lhl I annao, 'ITO paa6poc aaaqeaall H N K8K llll!l E2 TSK II llllR E3-

nepexonoa ae o'!9Hb senaK (aa IICKDJO'!eaaeM aaoManbaoro E2 - nepexona 

5/ 2+ .. 7/2+ Ta 
181 

). 6ea yqeTa napHbiX Koppen!IUHtl MOJKHO 6bmo 6bl no6RTbC!I corns-

caR T90pHR C 3KCD9pHM9HTOM, R8UpHM9p, UyTeM BB91l9HBH a<i><!>eKTIIBHOI"O 38p!!U8, OTnU'IHO-

I"O OT 91lHHHUbl. Heo6xOUHMbl9 f of! ( Nils ) npaaeneHbl B Ta6nane 2. KaK npaBRno, 

f orr (Nils) Meabwe enRHBUbi KaK nnn npoToaoa, TaK H nn!l aet!Tpoaoa. Bseneaae Ta-

KIIX 3(j><i>eKTHBHblX 38p!11lOB <!>H3H'!9CKH TpyUHO 0Dp8Bil8Th. 

npa yqeTe napHblX KOppe n!IUHH Mbl llOlllKHbl, UO onpeneneBBIO, Cp8BHHB8Tb H N C 
~ ~ 

npoB3BeneHH9M f.rr Ry npH t.,,~ I (nn!l aellTpOHOB B npoTOHOB) H9B03MOJKHO no-

6 HTbC!I COI"ll8CH!I HN H Ry , T9M 6onee, 'ITO B9nB'lHH8 Ry 38BIICHT OT Bbl60p8 

aonaosoll <!>yaKnBH. Aaanora'!Hblll BblBOil nnn E3 - nepexonos nony'!eH B pa6oTe
131 

( Vergnea, Rasmussen). 

OnaaKo MOJKHO nonb!T8TbC!I no6HTbCH cornacun TeopBH c 3KcnepHM9HTOM no .t~6opoM 

COOTB9TCTBYIOIUHX a<P<!>eKTBBHblX 38p!lllOB. Heo6xoni!M hl9 3H8'l9HH!I e., 
R y , Bbl'lHcneaHblX c o6 bl'!HhlMB 6apnBHOBCKHMH <i>YHKUHHMH 11 MOnR<!>auapoaaaHblMn, 

npHB91l9H bl B Ta6nHU9 2. J.ia Ta6nHUhl BHilHO, 'ITO UpH Bbl'lHCll9HHH Ry C 06bi'lHhlMH 
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6apaRHOBCKHMH <jlyHKUHnMR 3H8'19HRll s<jl<!>eKTRBHbiX 38pllaOB OK83biB810TCll, K8K npaBRnO, CnRW

KOM 6onbWHMH 1H M bl nx B aenbH dl\meM paccM a TpHBaTb ue 6yaeM. BecbMa 6nR3KR MeJKay co-

6ol! BenJI'IHHbl 3<i><jleKTRBH biX 38pn!lOB, rrony'ISIO!IIReCll llnll Ry • Y'IRTbiB810lllRX s<jl<jleKT 

6nOKHpOBKH, nR60 npoeKTRpOB8HH bi X H8 llpOCTpSHCTBO C ll8HHbiM 'IH CnOM '18CTHilo 

Dnn F: 2 -rrepexoaa ( 411)1 ( 402)t x/ 

uoro 3apnaa rrony'!aeTc ll a c peaueM paauoll 2,5. 

Dnn E2 -rrepexoaa (402)+ (404)1 

B Lu 1TT H Taut aenR'IRH8 s<jl<jleKTRB-

181 
a Ta 3KenepHM8HT lllleT aao-

ManbHO 6 onhm yJO aenR'IHHY aepoliTHOeTH no epaaueaHJO e oneuKoll a MoaenH HRnbeeoRa. B 

eoee!lHHX ll llpli X L/
13

, Lu
170 

, Lu ITT pa3pllllK8 eoeTOliHHn (402)f Rll8T rrp8RMY!II8eTBeH

HO qepe3 M I - nepexon. Bo3MO>KHO, 3aeeb M bi HMeeM aeno e eHnhHOll KonneKTRBR38Q;Rell rre

pexoaa. Y'!eT napHbtX KoppenliURil a 3 TOM enyqae nHmh y enoJKHlleT KapTHay. 3ua'!eHHH 3<P<I>ex
TRBHoro 3apnaa ann 3TOrO nepeXOll8 OK83b!B810Ten enHWKOM 6 onhWHMR, 

Dnn npoTOHHbiX E3 -nepexoaoa a H30Tonax Ho H Lu B8nH'IRH8 3<jl<jleKTHBHOrO 38-

pnaa neJKRT a epeaseM a o6naeTH 1,5 + 2,0. Pa36poe 3Ha'!eHRll 3<jl<jleKTHBHbiX 38PH.!IOB ann 

npoTOHH bi X E2- H E3- nepexonoe OTHOCHTenbHO aeeenai. KpoMe Toro, xax npaBHno, 

B81lH'IRHS 3<jl<jleKTHBHOrO 38pllll8 paeTeT e poeTOM Z BenH'IHHa 3<jl<jleKTHBHoro 3apnaa 

anH sellTpOHHb!X rrepeXOllOB M9HneTell B eoee_!IHBX llllPSX 3 ll8'1HTenbHO 6bleTpee, '18M ansz npo

TOHHb!X nepexonoa, 0aHSKO H 3!leeb BHaua 06!118!1 T e aaeanHn YB81lH'18HRn 3H8'18HHn 3<jl<jlexTRB

HOrO 3 apnaa e poeTOM Z . 

B o6meM, anll Ka>K!loro TRna nepexoaoa a pnae ll!lep MOJKHO noao6paTh anonae pa3yN

/ 8 / 
Hbte 3H8'leHHH 3<jl<jleKTHBHOrO 38pllll8 (eM,, H81lpRMep, ), llpR KOTOpbiX eornaeRe M8li<.!IY 

T 'i!OpCTR'!eeKRMR H 3KerrepRMeHTanbHbiMH aepoRTHOeTnMH OK83bi888Tell BllOilH8 YllOBneTBOpH
~ 

T e nbllb iM. Ha pRe. 1,2 n p HaeaeHbl 3Ha'!eHHll H N/ f 011 (epe.au.) ann pa3nH'IHbiX R.!lep. H3 pB-

eysKoB BHaso, 'ITO tl:l'ITH aeeraa 3 TH aenR'IRHbl neJKaT B o6naeTR B03MOlKHbiX 3H8'18HRll R y 

K eoJKaneHHK>, a uaeToRmee apeMR aeaoe TSTO'IHO axenepHNeHTanbHbiX aaaHbiX, 'IT06bl 

HeeneaoaaTh oTuoeHTenbuoe noaeae uue npRaeneHRbiX aepoRTHoeTeA a R.!lpax e pa3nH'!HbUM 

N (RnR Z ) • TeopeTR'Iee KH T8KRe OTBOlli811Hll onpeaennJOTell OTBOW8HR8M "r B 

3TH X napax ( eenR s<jl<!>eK TliBH bte 38pllllbl R OllHO'l8eTli'IBbl8 MSTpR'IBb18 31l8M8HTbl eOBil8ll810T) . 

noKa TSK08 OTHOllieHRe MO>KHO eoeTSBRTb llRllib llllll nepeXOllll ( 411 lf .. ( 402)t B Lu ITT R 
Ul 

Ta . 113 pRe. I BRllHO, 'ITO oT:iOeRTenhaoe noaeaeuHe aepoRTHoeTH E2 -nepexoaa a 

3THX napax anonHe noBTODSJeT noaeaeHRe Ry 

11TaK, B npeanonoJKeHRR npoeTOll OllHOKB83H"!8eTR"'HOll e TpyKTyphl HR>K8lllli!IX eoeT~~ 

HHA: B HeqeTHbiX S1llp8X MO>KHO KatteCTBeHHO 06'bSICHBTb fiO\fTR BCe 3 KCnepHM9HTBnbHO H3BP 1 ·1 -

ll b18 E2 - R E3 -nepexo!lbl a penKo3eMenbHhiX llllpax nyTeM y"'eTa anHliHHn n apH b JX nc • . 

pennnHll H aaeneaHR napaMeTpa a<jl<jleKTRBaoro 3apnna. 

Y'!eT oeTaTO"!HbiX nanbao.aelleTBYJOlllliX B3SHMonelleTBHll Kaanpynonbaoro R OKTynonbnoro 

x/3neeb R B !lllllbHeAmeM Henonb3yJOTen aeRMilTOTH'l8eKH9 KBSHTOBb18 '!R e na MOaenH 
HRnheeoua (No. All: . 
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f 
I 

TMITOB npHBO.llHT K CMel1JHB8HHJO OD.H 0 KB83H1.J8CTH1.J:HbiX COCTOSJHHA H KB83H'I8CTB'IH0-4J<>HOHHOA 

npWM9CH B BOnHOBOtl ~YHKIIHH/ 2/. 

Bee nccneaosaanb•e aaMn E2 - H E3 - nep9XO!!t•l 3 8npelU9Hbl no T9M HITH HHbiM 

8CHMUTOTH'I9CKHM KB8HTOBbJM 'IHCITilM ( H8npiiM9p, ITO 8CHMnTOTH'I9CKOMy CnRHOBOMY KB8HTO

BOMy qacny) • .Hcao, 'ITO npHMech pa3pemeaaoro nepexoaa MOlKeT cymecTB9HHO 113!>A9HHTh 

TeopeTH'Iecxoe 3H8'19HH9 sepOHTHOCTH. AaanH3 cxeMbJ HanLccoaa noK83bJBaeT, 'ITO TOIThKO 

ana aeATpOHHblX E2 -nepexoaos (52J)l (512H B Yb
173 

H Hl
170 

3 aM9THoe BITHH-

HHe MoryT oxa3aTh npHMeca cocTORHHA ( 523 H H ( 510 lt. B Tax oM crryqae a sepo RTHOCTb 

BOllayT MATpH'IHbl9 3IT9M9HTbl p a3p9WBHH biX nepexoaoB (52JH-+ (523)4' H (5JO)t-+ (5J2Yl'7 

KOTOpb19 no B9ITH'IHH9 nO'ITH H8 nopRaOK np9BbiW810T l,.f ~ TpH'IHbJl! 3IT9MBHT nepexoaa ( 52J)t-+ 

( 512)t H npoTHBononO}I{Hbl no 3HaKy. Ka>KJl biA ua aTHX MSTpHliHbi X aneMeRTOB BXO.llHT s 

norrHyJO B9pORTHOCTb CO CBORM Mll0lKHT9ITBM RIO 
y 

, H nOITH8SI B9pOHTHOCTb CKIT8ab[B89TCH R3 

cyMMbJ auaxonepeMeHHbJX qrreaos. B HTore TOIThKO 6orrhmHe npaMeca oaaoxsaaaqaCTR'IHbiX 

COCTOHHHA MoryT 38M9TRO CX83aTbCH Ha nonaol! B9pOHTHOCTR nepexoaa H npHaeayT K aeo6-

XOilUMOCTH nepeuopMHpoBaTb napaMeTp a<l>¢exTHBHoro aapaaa. Ha caMOM aene nosorrhHO crra-

6bJe aarrbHOaellCTBYIOlllHB B38HMoaeACTBHH BpHa ITR npaseayT K CHITbHOMY CM9WRBaHHIO OAHO

KB83R'IaCTH'IHbiX COCTOHBBll. 

Bnaaaae KB83H'IaCTH'IHOll-<jloaoaaoll npaMecn B BOITilOBoll ~YHKIIHR a a Bepos!THO?TB nepe

xoaos ITOKa y'leCTb Tpyaao. BerrB'IRRa 3TOl! npRM9CR CHITbHO M9HH9TCH OT COCTOHHHH K COC

TOH HBIOo 0Ha 6orrbW9 an!! COCTOHHHll C MaiTb!M CITRHOM, '19M arr>l COCTOSIHHil C 60rrbWRM MO

M9HTOM/2/ . B pane cny'laes xaaaaqacTH'IHO~oaoaaaa qacTb cT~aoeaTcR, no-eaaaMoMy, oc

uosaoll B BOITHOBOll ~YHXIIRH, H TOraa MOlKHO rOBOpRTb 0 KOITIT9KTHBHbiX COCTOHHHSIX B HB-

/9/ 
'19THbiX Hapax. 3KcnepRM9HTarrbBO o6aapylKBHbl TaKH9 COCTOHHHSI • Ha OAHO R3 o6cylKaae-

MblX H8MH COCTO!IHHA H9 OTHOCHTCH K 'IHCITY KOrrrreKTHBHbiX. OneHHM B9ITH'IHHY KBa3H'taCTH'I

HO~OBOHHOll npHM9CH B aMnrrHTyae BOrrHOBOll ~YHKIIHH, KOTOp8H MOlK9T 38M9THO CK838TbCSI 

aa sepoRTHOCTH nepexoaa. HasecTao, 'ITO ~epoRTHOCTb E2 -nepexoua c xone6a TerrbHbJX 

2+ - ypOBH9fl B '19TB0-'19THbiX ae~OpMHpOBaHHbiX Hapax OKa3bJB89TCSI nopRaKa nHTH oaHO'IaC

TR'IHbiX eaaaan Mowxoscxoro-Bal!cxon~a 181 • Jlerxo norry'IHTb, 'ITO 3Ta sepoRTHOCTb o6 bl't-

e Moaerra Harrbccoaa. CneaoaaTenbao, 

3aM9THbJll BKrraa B B9pOI!THOCTb E2 -nepexoaoB B H9'19THbiX Hapax MOlK9T aaTb KBa3R-

'18CTH'IHO~OHOBHaSI rrpHM9Cb nopRAK8 aeCSITH UpOU9HTOBo 3TOT BKrraa npHB9A9T K H906XOAH

MOCTH nepeaopMHpoBaTh serrH'IHHY a<jl~eKTRBRoro aapaaa. AaanorR'IHbJe oueaxa norry'laiOTC H H 

anSI E3 -nepexoaos. 

HaKOH9U, CHITbHOe BITHHHH9 Ha B9ITR'IRHY M8TpH'IHOrO 3IT9M9HT8 nep9XOA8 OK83 biB89T 

paaHBITbHaH 38BHCHMOCTb BOITHOBOfl ~yHKUHHo .f!CHO, 'ITO nepexoa K paARaiTbHb!M BOITROBbiM 

cflyHKUHRM 1 Bbi'iHCnBHHbiM B OllTHtteCKOM nOTBHUHane, MO>KeT 3H8ttHTenbHO R3MBHHTb BenHttH-

ay oaaoqacTH'IROro MaTpaqaoro arreMeaTa. 
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B HTore MO)KHO CK8a8Tb, 'ITO TeopHH noK8 ue MO)KeT npe·reaAOB8Tb H8 KOllH'IecTBeHRoe 

cornacHe C 3KCTI9pRM9HTOM 0 8 TOllbKO flb!T89TCH o6~HCRHTb K8q9CTB9HHW9 aaKOROMQPHOCTH 

nepeXOAOB, 

B aaKmoqeRHe asTopbi Bb!p8)1{8IOT 5n8rOA8pHoCTb B.r. ConosbeBy a8 nocTOHRRWA anTe

pee H noMOIDb B p86oTe, n. ~oreniO B E.H. K8JIHHKHRy aa o6cy)KJ1eRH9 pa6oTw. ABTopw 6n8-

roA8pRbi T8K)Ke C. EbepnxonbMY ( S. Bjfrnholm ) aa B9CbM8 noneaRWQ AHCKYCCHH H 

np_eAOCTasneHHe pH/18 aKcnepHM9HTanbHiuX AWIHWX H A.A. Kopuell'lyKy aa noMomb B 'IHCnea

HbiX pacqeTax. 
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Ta6l!Hna 1 

3KcnepuueHran~HHe uarpsqsye aneueHTH H ~KTOpH sanpera HN (OTHOWeHHe 
2. 

aKcnepHueuranbHHX Go. K BHqHcneHHHM B MOAeHH HHH~CCOHa) AHH E2-H E3-nepeXOAOB 

I, NnzA If N~~A' .f!ApO 
Er G:1. (up) G"l••n Jll!Teparypa H, 
MeV E2. e3 

1/2 (521) 5/2 (512) Yb' 73 0,396 1,5.10-3 10,II 0,03 

1/2 (521) 5/2 (512) Ht5 
0,126 2,0.10-2 10,12 0,40 

1/2 (4Il) 5/2 (402) 
117 

Lu. O,IIO 3,9.10-3 13 0,13 

1/2 (4II) 5/2 (402) T a."' 0,133 2,4.10-2 14 0,80 

5/2 (402) 7/2 (404) T a."' 0,482 1,5.10-1 14 70 

1/2 (4Il) 7/2 (523) Ho's9 0,206 4,8.10-2 10 0,18 

1/2 (4II) 7/2 (523) Ho"' 0,2II 4,9.10-2 10 0,18 

1/2 (4II) 7/2 (523) Ho
163 

0,302 4,0.10-2 IO 0,15 

I/2 (521) 7/2 (633) 0y
165 

0,108 2,7.10-2 10 0,07 

1/2 (521) 7/2 (633) Er' 07 0,208 1,2.10-1 10 0,30 

1/2 (521) 7/2 (633) YbiO 0,024 1,8.10-1 10 0,45 

1/2 (541) 7/2 (404) LJ.H 0,029 4,1.10-2 IO 2,6 

1/2 (541) 7/2 (404) 
171 

L u. 0,070 3,4.10-2 10 2,1 



Ta6HM~a 2 

3HaqeHHH a~eKTHBHOrO 38pHA8 (napaueTp~) B UOAeHH HHHDCCOHa H npH yqeTe 

napH~X KOppeHHUH~ 

e<tt 
x/ 

l'!,qlo 
(Nie .) 

eefj (meop .) 

1 2 i.' 2' 

1/2- (521)1~ 5/2- (512)t (E2, 01.) 

!:Jbl73 0,2 0,3 0,2 0,2 0,2 

Hf 175 0,6 1,0 0,8 0,8 0,7 

1/2 + (411)+ -- 5/2 + (402)t (E2, p ) 

Lu. 
177 

0,4 6,5 2,3 3,0 2,8 
Ta.1a1 0,9 2,3 3,0 3,2 3,0 

5/2 + (402)1 -- 7/2 + (404)+ (E2, p ) 

Ta. 131 8 ,4 44,7 44,6 270 44,6 

1/2 + (4II)I ~ 7/2- (523)t (E3, p 

HoiS9 0,4 7,6 1,5 1,4 0,7 
Ho 161 0,4 7,8 1,5 1,4 0,7 
Ho 163 0,4 7,0 1,4 1,3 0,6 

1/2 - (521)+ -- 7/2 + (633)t (E3, rt ) 

o~'H 0,3 4,7 0,4 0,6 0,3 
E"" 167 0,6 10,5 0,9 1,2 0,8 
Ybl69 0,7 12,5 1,1 1,5 0,8 

1/2 - (541)t _. 7/2 + (404)+ (E3, p ) 

L u.l69 1,6 3,6 2 ,5 2,2 1,9 
171 

Lu. 1,5 3,3 2,1 2,0 1,7 

x/ 

1- f<-tt AHH Rr , B~4HCHBHH~X C 6apAHHOBCKOU BOHHQBO~ ~YHKUHe~; 

~- e.'tf AHH Ra- • Y4HT~BaD~x a~eKT 6noKHpOBKH; 
:J.'-4tt MH R«'' npOeKTHpOB8HH~X H8 npOCTp8HCTBO C AHHH~U 4HCHOU qaCTH~i 

z'-e•H MH R,r' npoeKTHpOB8HH~X H yqHT~BHD~X 3~BKT 6HOKHpOBKH. 
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l 
(qH)I- f523Jf ( E ~J 

et.t1 ==-is 

(Slfi h- (ttJqJ• ( £ 3) -

e<-~f::: 2 

P a c. 1. <S>axTopbi 3Bll&p>KXH Ry llnSI npoTOHHblX E2 - H .Es -nepexonoB xax <jlyuxuaa 
qacna npoToHoB Z 06oana'I&HHH : 1 - Ry , Bhi'IHCll&HHbie c o6bi'IHhlMB 
6apllBBOBCXBMH <jlyaxuHSIMB; 2 - Ry c y'I&TOM a<jl<jlexTa 6noxapoaxa; 
1

1 
- Ry - ll/111 npoexTHpoBaHHbiX <jlyaxuaa ; 2 1 

- R y - llllSI npoexTHpoBBH-
HbtX a y~TbiBBJOmax a<l><l>exT 6noxapoaxa <jlyHKuaa. KaanpaTaxa - aenB'IHHhl 

HN / foll • 3Ha'I&HBSI foil H XBBHTOBbl& 'IBC118 nep&XOllOB yxa38Hbl 
aa pacyuxe. 
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p H C. 2, R y llnSI Hel!TpOHHbiX E2- H E3 -nepeXOllOB KSK ¢YHKilHB 'fllcna Hei!-
TpOHOB. 06oa HaqeHHSI eM. pac. I. 
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