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S U M M A R Y 

The cases are considered in which there may exist cor
relations between reduced partial alpha widths ro and 

d d r o aA/ 
re uce neutron wi:dths n)\ a,nd a,lso between ro and 
partial radial widths · ro in neutron resonances ay_t -~'s 

n A · • -'-
shown that there may occur large correlations between. r~A 
for s-wave neutron capture by an even-even spherical nucleus 
and alpha transition to the i"= zn+ state. Significant cor
relations between the alpha and gamma widths may be expected 
in the cases when alpha and El transitions proceed to the 
ground states of even-even nuclei as well as in the cases 
when alpha transition goes to the ground state and El tran
sitions go to the orie-p'Iionon and hro-phonon states. 

J 

I 
'. 

I 

~. 

·.·· 

,PacqMoTpeane Koppemmnfi npoaeneM a paMKaX nonyMnl 

ro nonxona K nsyqefii{io CTpyKTypbl BbiCOKOBO~oy)Kea·HbiX -c~c~os 
. . · /1-3/ 

8
11 I . . . . . .l, 

. nnpoaaaaoro a • npennomeaa onepaTopaaR . '*'opMa 1 

6 
. · ··

8
!1-4. 

UHU Bb!COKOB03 ymneHHOI'O COCTOSIHUSI aTOMHOI'O Mpa, . 

aneMeHTbi nnSI a - n y - pacnanoa aefiTpOHHhiX pesoaaaco: 

IIIUpUHbl BbipameHbl 'lepe3 KOa«iJ«iJnuneHTbl BOnHOBbiX tPYHKUHH. E 

. . • 
8

12,3,5,6/ . . . . 
neHHblX COCTOSIHHlf, _, H3y'!eHbl KOppemiUUU .MemJJ.y n 

aeii:TpOHaMH r noA H napunanbHblMH pannaunoHHbiMH r: A I . I 

~ .. TaKme MemJJ.y pa~nn'IHhiMH . pannau11oHHhiMH mnp11aaMn aa a 

soaaacax. 3To nsyqeane ocaoaaao aa TOM, 'ITO KoppenRunn 

np~ueccaMn, npoxonSIIIIHMn qepes onnu u TOT me pe~oaaac, 1 

ecnn ocaoaaoii: aKnaJJ. a o6a npouecca. JJ.aiOT. ona!i li Te me K• 
. .l, B/2/ . . 
. BOniiOBOll 't'YHKUI111 pe30H8HC8, . OTMe'!eHO, 'ITO MaTp11'IHl 

' . 
.a_: -pacnanoa Bb!COKOB030ymneHHbiX COCTOSIH11ll Ha OCHOBHUe 

ll!l1e COCTOSIHHSI CO)lepmaT oonblllOe '!11CnO JlBYX-, 'IeTb!peXKBE 

11 T, Jl, KOMnoaeaT aonaoabiX ¢YHKUI1ii: BbiCoKoaosoymneHHhiX 

9TOMY KOppenSIUHH MemJly a -llll1pi1H8MI1 H aefiTpOHHbiMI1 11 I 

llll1pHHSMH MOmHO omi1JJ.8Tb TOnbKO B 11CKniO'II1Te11bHbiX cny'Ial 

B aacTOSill!eil: saMeTKe paccMO.Tp11M cnyqa11; 6nar-onpHSI: 

oniO)leHHSI KOppenSIUHll . Memny a. -llll1p11H8MI1 11 • aeii:TpOHHbiMll 

Hb!MH lllHpHHSMH .118 Heil:TpOHHbiX pe30HSHC8Xo 
,. 

3 



there may exist cor
:t ·Widths ro and 

a>..t 
·- t ro oe ween a>..t and 
resonances •. It is 
lations between r ~ >.. 
~ven spherical nucleus 
tate~ Significant cor
rddths may be expected 
tions proceed to the 
~11 as in the cases 
~d state and El tran
Lonon states •. 
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,PacqMoTpeaue Koppemmuii npoaeneM B paMKaX nonyMnKpocKon'niJe~Ko

ro nonxona K H3y'leHn'JO cTpyKTYPbl BbJCOKOB036y>KeHHbiX ~OCTOS!IIHH, ccpopMy- . : 

' /1-3/ /1/ ' . 
,nupoaaaHoro B • B npenno>Keaa onepaTopaaSI <jlopMa aonaoaoii <jlyHK-

B
/1-4/ 

UHH BbiCOKOB036y>KJl9HHOI'O COCTOSIHHSI 8TOMHOI'O SIJlP8o . M8TpU'lHbl9 

.aneMeHTbi nnSI a - u y :- pacnanoa aeiiTpoHHbiX pe3oHaHCOB u aeiiTpoHHbie 

lliHpUHbl Bbip8>K9Hbl 'lepe3 K09cpcpUUU9HTbl BOnHOBb!X cpyHKUUH Bb!COKOB036y>K-

. ·. . 
8

!2,3,5,6/ . 
Jl9HHbiX COCTOSIHHH. , U3Y'l9Hbl KOppenSIUUH Me>KJlY npUBe)leHHbiMU · 

aeiiTpOH8MU r nOA U napuuanbHbiMU panuaUUOHllbiMH f ~A f JiinpHH8MU 1 

a _T8K>Ke M9>KilY pa3nU'lHb!MU p8JlH8UUOHHbiMU lliUpUH8MU 118 HeiiTpOHHb!X pe-

, 30H8l!C8Xo 8TO U3Y'l9HH9 OCHOB8HO Ha TOM, 'ITO KoppenSIUHH M9>KJlY· JlBYMSI 

npoUeCC8MU
1 

npOXOJlSilliHMH 'lepe3 OJlUll .H TOT >Ke pe~OH8HC 1 HM9JOT MeCT01 

ecnn' OCHOBHOH BKnan B o6a npouecca. Jl810T OJlHH U Te >Ke KOMllOHeHTbl 
/2/ . 

· aonaoaoii <jlyaKunu pe3oHaHca. B . OTMe'!eao, 'ITO MaTpH'lHbie aneMeHTbi 

',,. 

.a . -pacn8Jl0B BbiCOKOB036y>KJleHHb!X COCTOSIHHH H8 OCliOBHble H · HH3Kone>Ka~ 

moe COCTOSIHHSI COJlep>KaT 60nblliOe 'IHCnO JlBYX-, 'leTb!peXKB831I'laCTH'lHbiX H 

H T. )l. KOMllOHeHT BOnHOBb!X cpyHKUHH Bb!COKOB036y>KtleHHbiX COCTOSIHHH 1 no-

9TOMY KOppenSIUHH Me>KJlY a -ll1Hp!IH8MU II aeiiTpOliHbiMH H p8JlH8UUOHHb!MU 

lliUpUH8MU MO>KIIO O>KU/l8Tb TOnbKO B UCKniO'lUTenbHb!X cny'IBSIXo 

B aacToSimett 3aMeTKe · paccMo.TpnM cny'!an; 6naronpuSil'Hbie nnSI ua-. 

6nJOJleHUSI KOppenSIUUH Me>KJlY a -mnpHH8MU U HeiiTpOHHb!MU .U pannaiUIOII":" 

Hb!MU lliHpHH8MU H8 HeiiTpOHHblX pe30H8HC8X. · 

3 
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BonnoByiO ¢YHKUIIIO He'!eTHoro N c¢epii'leCKoro m:tpa MO)!{HO aarmcaTh 

B cneJlyiDmeM BIIJle: 

An 
'I',\ (/

17 
M } = b I (; n } 0 I, f n 0 M, m n a~ n m n'l' 0 + 

+~ ~ 
f n.fi.; 3 t 

b An 2t (. n n • • } + + + m 
IM I m' t2m2' t3m3 afnmnafnmnafnmn-ro+···+ 

(1) 

'· s 

b .\nOg(rJ (""} 0 o. a+ O't(t • i"·m"} 'l'o 
( I· 1,;" M, m" l"m" ~ 1 · 

+~ + ••• 

B. STOM Bbipa)!{eHIIH Jl8Hbl TOJlhKO ManOKB83lflJ8CTHlJHhie KOMII<lHeHTbi, KpOMe 

HHX. IIMeiOTCSI MHOI'OKB83IIlJ8CTIIlJHbie KOMIIOHeHTbi, OnepaTOpbi pO)!{)leHIISI KBa-. 

3II'laCTIIU a 1 m CBsr3aHhi c onepaTopaMII_ HyKnOHOB a
1 

m I a1 m COOTHomeHIIeM 

aj m = u 1 ·a 1:, + (.:.J} i-mv 1 a l-m , I'Jle u 1 I v 1 - Koa¢¢IIUIIeHThi npeo6paaoBa- . 

HIISI Eoroni060Ba, 0JlHq_lJaCTII'IHOe COCTOSIHIIe OIIIICbiBaeM yrnOBbiM MOMeHTOM 

.. i • ero npoeKUIIeii' m II ~BaHTOBbiMII lJIIcnaMII N II e • KOTOpbie He aa

IIIICbiBaeM B SIBHOM BIIJlf; O)lHOlJaCTIIlJHOe COCTOSIHIIe o6oanaqaeM rqepea j "m n 

JlJlSI HeiiTpOHHOH CIICTeMblr 'Iepea .. i P m P )lJlSI npOTOHHOH CIICTeMbl H 'lepea 

i m - )lnsr o5eiix CIICTeM. Koa¢¢IIUIIeHThi b ,\ onpe)lensriDT BKna)l cooTaeTCT- · 

ByiDmeii KOMIIOHeH Tbl 1 ,\ - HOMep peaoHaHCa C Jl8HHbiM I" , llpOII3Bei{eHIISI 
I 

( + + J a jm. a fm 1=0 B ( 1) 38MeHeHhl Ha OIIepaTOpbl <!JoHOHOB napHbiX BII6paUHii 

t= n· yKa3biBaei Ha a·eiiTpoauyiO, t = P - Ha rrpOTOH-
'+ Og(t} ~ l1HJleKc 

HYIO CIICTeMbi, LJepea '1'0 0503Ha'leHbl I1pOII3Be)leHIISI <iJOHOHHbiX IIJlii KB83II-

lJBCTIIlJHbiX BaKyyMOB JlJlSI HeiiTpOHHbiX II IIpOTOHHbiX CHCTeM, 0CT8JlhHhie o5oa

/1 4/ 
Ha'leHIISI Jl8Hbl B 

1 
• 

4 

. '. 

PaccMoTpHM aan6onee 6naronprHITIIhiO cny•raii JlJlSI aa6n 
. . 0 0 .. . . 

miiX KOppensrmrii ·Me*JlY rnA H' ra A I ··~ llycTb Me)lneHHbiH H 
.I - . ·-· 

TbiBaeTCSI qeTHO-lJeTHbiM c<!Jepn:qeCKHM m:tpOM II o6paayeTCSI B 

.. )leHHOe COCTOSIHIIe, OIIIIChiBaeMOe BOniiOBOH <!JyHKUIIeii (1 ), llpi 

! . HeHTpOHHBSI miipHHa IIMeeT BII)l 

., 
I 

I 

\. 

rJle 

. {) 

r n.\ 

r~ s.p. 

r 0 I b.\"(;nJ 
s.p. I u ;" I 

2 
I 

OJlHO'laCTII'!Hasr miipiiHa, MaTpH'IHbiii aneMeHT a 

C Bb!COKOB036y)!{)leHHOI'O COCTOSIHlfSI1 OIIHCbiBaeMOI'O BOnHOBOH 

Ha 0JliiOKB83HlJ8CTH'IHOe COCTOSIHHe a+ n n 'I' o aarrnmeM TaK 
I m · 

M(a 1
17

A ... i"m" 

·-. 

bA"(; "} 
. I. 

r)le <!JyHKUIISI w 

'<' W (.·n •P } "'- u v u . v I 2 I I 2 ·+ ... I 

12.1~ .. 12 i:l i'; I~ . 

orriiCbmaeT oco6eaaocTII a , -pacna)la, B ( 

OJlHH qneH MaTpii'IHOI'O aneMeHT8 1 IIMee'TCSI eme 6onhmOe lJIIC 
. - - ' . " 

HOB,. Koa¢¢IIUHeHT b7" (in J B (3) JlJlSI a -pacnana aa IIO)l061 

TOT )!{e CBMbiH, 'ITO B <!JopMyne (2) JlJlSI aaxBaTa s -H~iiTpOHI 

npii bAn ( j n} B ( 3) T8KOH )!{e, KaK B Ma Tpii'IIIOM aneMeHTe 

a -pacnaJla B aeqeTHhiX A srJlpax. 8To oa~aqaeT, ·'ITO a ~~ 
. b,\" ( . "J + ITf KB~3II'l8CTI;'IHOH KOMIIOHeHTbl I I a ;n m" TO 1 BXOJlSimeii B ( 1 

¢aKTop C2
( G2 

JlJlH neiiTpoliaoii n npoTonaoii CIICTeM ( C.-

¢yHKUIIsr, G - KOHCTaHTa B38IIMOJleHCTBIISI, npiiBOJlSimasr K Cili 
2 3 . /7/ . . 

B 10 -10 paa (eM, ), l1MeHHO STO 05CTOSITeJlhCTl30 Cny)!{~ 

6onbmiix KoppensruHfi Me*JlY Tn°.\ )lnsr aaxBaTa • ·s -nefiTpoaa 

rrepeXOJla Ha O)lHOKB83IIlJ8CTII'IHYIO KOMIIOHeHTy j 17 = Jj:Z+ • 

5 



KOI"O m:tpa MO)KHO 38UHC8Tb 

~0 + 

(1) 

TH'IHbie' KOMndHeHTbl, KpOMe 

>1, OnepaTOpbi pO)KJleHHH KBa

>HO~ a1 m 1 a1 m COOTHOllieHHeM 

K09qxpHUHeHTbl npeo6pa30B8- . 

tCb!B8eM yi"nOBbiM MOMeHTOM 

IH N H £ 1 KOTOpbie He 38-

IIHHe o6oauaqaeM tqepe3 j nm n 

OTOliHOH CHCTeMbl ll qepe3 

onpenenHioT BKnan cooTseTCT- · 

taHHhiM I" , Hp~H3BeiteHnH 

¢~HOHOB napHb!X BH6paUUH 

tHHY10 1 f = p - Ha npOTOH-. 

oeJleHHSI ¢0HOHHhiX unu KB83ll

ib!X. cncTeM, OcTanbHbie o6oa-

I 
l 
I 

. I 

' l 

I 

l 
f 

• "'1 

.. 

PaccMoTpHM uan6onee 6nai"onpHHTHbie cnyqan nnH ua6nronennH 6onh

lliHX KOppenSIUifii Me)KJlY r ~>.. H' ra0>.. f., nycTb MenneHHbiH HeiiTpOH 38XB8-

TbiBaeTC5I qeTHO-tieTHbiM c¢epuqeCKIIM m:tpOM H o6paayeTC5I Bb!COKOB036y)K-' 
., . 

neunoe COCTOSIHHe, onHChiBaeMoe BOniiOBOH ¢YHKUHeii (1 ) , npHBelleUH85I 

HeiiTpOHH85I 1UHpHH8 HMeeT BHil 

0 r 0 l b~n(jn) l 2 r n>.. s.p. u in , (2) 

I"lle 

C Bb!COKOB036y)KJleHHOI"O COCT05IHll5I 0 OUHCbiB8eMOI"O BOnUOBOH <lJyUKUUeH ( 1) 1 

U8 OllHOKB83Hti8CTH'IHOe COCTOSIUUe a + n n 1l' o aanHllieM TaK: 
I m · 

M( I TT,_, t'nmn 
a , " 

(3) 

~ w(·n·PJ 
k u v u v I 2 , I 2 ·+ · · · , 

li.l~. 12 l,i I) /~ 

I"lle <lJyHKUIISI w onncbmaeT oco6eunocTH a -pacnana. B (3) nan TonbKo 

OllHII qnell MaTpHtiHOI"O aneMeJITa, HMeeTc.H elUe 6onblliOe qucno npyi"nX <me-. 

HOB, Ko9¢¢uuueHT b~n (jn) B (3) nnH ci -pacnana na nono6onotiKY i"=lf2+ 

TO"r )Ke caMhiii, 'ITO B ¢opMyne (2) nnH aaxBaTa ·s -ueiiTpona. Muo)KHTenh 

npH bAn ( j ~) B (3) T8KOH )Ke, K8K B M8Tpii'IHOM sneMeUTe 6nai"OilpH5ITIIOI"O 

a -pacnana B neqeTHhiX A Hllpax. 3To oanaqaeT, 'ITO a -nepexon c onno-

. . bAn ( • n) + Ill 
KB83H'l8CTH,'IHOH KOMUOHeHTbl I I a ;n mn TO, BXOil5IIUeii B ( 1) 1 ycuneH Ua 

¢a;<Top C2 ( G2 nnH neiiTponnoii n npoTonuoii cucTeM ( C.- KoppenHunonuaSI 

¢yHKUHH, G - KOHCT8HT8 B38HMOileHCTBII5I1 npllBOil5IIU85I K cnapnnaHIIIO) 1 T,e, 

2 3 .. 171 
B 10 -10 pa3 (eM, ), I1MeHHO 9TO o6CTOSITenbCTBO cny)KUT npl!tili:UOH 

6onblliHX KoppenSIUIIH Me)KJlY Tn°A JlnH 38XB8T8 ·s -HeiiTpOH8 H r a~ f JlnSI 

nepeXOil8 ua 0JlHOKB83H'l8CTH'IHYIO KOMllOHeHTY j 17 = lj:Z+, 
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... B cny'!ae 3aXBaTa p -Heii.TpoHa 'IeTHO-'IeTHb!M SIJlPOM 1:! o6pa30BaHHSI 

pe3C>HaHca c I"= l /2- 60llbllil:!e KOpperiSI~l:!l:! MOMHO Ha6iliOJlaTb MeMny r ~>.. 
1:! Ta), f anSI ~ -pacnana Ha 0JlHOKBa3J:!qacTH'IHOe COCXOHH.I:ie .C iTT= l /2 ~ ~ 

DpencTaBnSieT. HHTepec aKc~~pilMeaTanhHO HaiiiH i<opperiSIUHH M:e~ny 

rn°A 1:! r~Af • EnaronpHHTHbiMl:! Jl.i:tH TaKOI'O o6HapyMeHHH HBnHIOTCH cne-

llYIOIIll:!e cny'IaH: a)3axBaT s -HeiiTpoHa 92 Zr HnH 94Zr 1:1 a -pacnan 

' + 89 . 97 . . 
pe3oHaHCOB Ha 1/2 coCTOHHHH Sr nn1:1 Sr , B)3aXBaT s -HeiiTpo-

94 96 + 9lz 
Ha Mo HnH Mo 1:1 a -pacnan pe3oHaHCOB Ha 1 /2 cocToHHHSI r 

93z ) · . u na..cl . 772 . 1u 
HnH r , c 3aXBaT s -HenTpoHa · \.. HnH Ccl HnH Ccl 1:1 a -

·.. . . . 1 /2+ 707:pcJ ' 109pcJ pacnan pe30HaHCOB Ha Hl:!3KOneMalliHe COCTOHHHSI Hnl:! HnH 

77 7
Pcl 1:1 npyrne cny'Itll:!. HecoMHeHHo, 'ITO aKcnepHMeHTanbHoe o6HapyMeii:H.e 

TBKHX KOppenHUHii HBnHeTCH TpyJlHOii 3aJla'Ieii, T.K. 'B TeX cny'!aHX, KOI'Jla 

. + 
Il0Jl060nO'!Ka S !2 HaXOJll:!TCH B6nl:!31:! 3Hepi'l:!l:! IlOBepXHOCTl:! cf>epMH 1:! 1/2 

COCTOHHl:!e HBnHeTCSI OCHOBHbiM HnH HH3KOne~aiUHM, Cl:!nOBaSI ljJyHKUl:!SI 'SO 

JlnH 3aXBaTa ·s -HeiiTpOHa JlOCTaTO'IHO Mana.· 

llpyroii cny'Iaii. DycTb MenneHHhiii HeiiTpoH 3aXBaThiBaeTCH He'IeTHbiM 

N c¢epH'IeCKHM HllPOM c BOnHoBoii ljJyHKUHeii a+n n'~'o 1:1 o6pa3yeTCSI Bbl-
. . fomo . .• 

COKOB036yMJleHHOe COCTOHHHe. MaTpl:!'IHbiH aneMeHT a -pacnana 3TOI'O COCTO-

HHHH B OCHOBHOe COCTOHHl:!e COJlepMHT KOMilOHeHTbi b 1~n ( /GmG , i iln2), 
BXOJlHIUHe B 

b>.2n(. '"m" 
IM l3 3 

H bA2tf!g(t1 

BbipaMeHiie JlnH HeiiTpOHHOii llil:!pl:!Hbl r ~A , 1:! KOMilOHe~:_~I 
.n. n} bA2p(•P p ·•P P) A2n2'~(•1i n •n n •P p •PmP} 

' l4 m4 • IM l3 m3 '' 4 m4 ,biM ·I m '12m2,f2m3,/4 4 

(;m,f'm'),KOTOpb!X HeT B r~A • DoaTOMy, ecnH KOMilOHeHTbi 

b A2n ('" n ·n n) u ro 
IM I 0 mo, I 2 m 2 BHOCHT BeCbMa cymeCTBeHHblll BKnan. B aAf t TO . 

MOMHO Ollil:!JlaTb KOppenHUl:!ii MeMJlY r :A 1:! r gAf • 0nHaKo 1:!3-3a Torp, 

.'ITo MaTpH'IHhiii aneMeHT a -pacnana conepMHT 6onbmoe. '!Hcno pa3nH'IHhiX ? 

JlBYXKBa3H'IaCTl:!'IHbiX 1:! 'IeTbipeXKBa3H'IaCTl:!'IHbiX KOMilOHeHT BOnHOBOii <f>YHKUHH 

BbiCOKOB036yMJleHHOI'O COCTOHHHSI, KOppenHUl:!l:! MeMJlY 0 0 . • rnA 1:! r aAf JlOnMHbi 

Ha6niOJlaTbCSI JlOBOllbHO peJlKOo 

6 

/i 

... ·,; 

J 
J. 

l 
l,! 

l 
i 

~\ 

I~ 
f 

.i 

'1 

II 
:1 
r·· 
I 

M~TPH'IHhiii .aneMeHT a -nepexona c BhiCOKOB036yMnei 

HOHHOe COCTOHHl:!e col:t~pMIIT SHa'Il:!TenbHO 60llblliee 'IHCno K 
• • '·., < 

BOll ljJyHKUHl:!·BbiCOKOB036yMJleHHOI'O COCTOHHl:!H IlO cpaBHeHH 

ane~eHTOM a -nepexona B O.CHOBHoe COCTOHHHeo DoaTOMy E 
. : . c ' ' • ~ 0 

Hellb3SI Ollil:!JlaTb KOppenHUHii MeMJlY T a A f 1:! r n.A 1:! Me}!< 

PaccMoTpHM KoppenHUHH MeMny. napuHanbHhiMH npHBet 

. r:x; ,1:! ~~M~a..: .• r~Af,' llil:!Pl:!HaMH. DyCTb nocne 3aXBaTa .. : . " -
HeiiTpoHa o6pa3oBaHo cocTOHHHe c I = l • B MaTpH'IHhie 

pacnana 1:1 
' l • 

E l -nepexona Ha ocHOBHbie ·cocTOHHHH :qeTHo-

BXOJlHT O)lHH 1:! Te )1{9 JlBYXKBa~H'IaCTl:!'IHbie KOMilOHeHTbl b 

Ilpl:!'ISM B MaTpl:!'IHb!H aneMeHT ~ -pacnana C MHOMl:!TeneM 
. . - . . 

MaTpH'IHhiii aneMeHT El ·-nepexona c MHO)KHTeneM u
11 

v
12 

· 

OAHQ KBa3H'IaCTl:!Ua HaXOJll:!TCSI Bblllie, a JlpyraH B6nH31:! IlOBe 

To aTH MHOMHTenH .He cHn'hHo oTnH'IaiOTCH npyr oT npyra. J 
. . ' ..• . .. 2 ' ' 

c JlBYXKBa3H'!acTH'IHhiX KOMiloHeHT ycHneH Ha ¢aKTop C I G · 

3biBaeT Ha B03MOMHOCTb Ha6niOJl9Hl:!H KOppenHUl:!ii. Me MAY f 

B TaKHX cny'IaHX. OnHaKo cnenyeT HMeTb B BHAY, 'ITO Bbipl 

r ~ f COAepMHT MHOI'O JlpyrHX KOMil~HeHT' ~OnH~BOH ~!H~~~J 
- ·ro JleHHOI'O COCTOHHHH, KOTOpbiX HeT B BbipaMeHl:!l:! JlnH .. y A f, 

EnaronpHHTHhiMH nnH Ha6nroneHHH KoppenHuHii MeMny 

HBnSIIOTCSI Te Me HJlpa, 'ITO 1:! JlnH Ha6niOJl9Hl:!H KOppenHUl:!ii r. 

1:! , ry~f ' AnSI El ·-nepeXOJlOB Ha OCHOBHbie COCTOHHl:!Ho 3• 
/51 

ne'Hbl B • 

/1 4/ 
B '· · noKa3aHo, 'ITO MaTpH'IHhie aneMeHThi El_ -nE 

pOHHbiX pe30HBHCOB Ha OJlHO<fJOHOHHbie COCTOHHl:!H c<f>epH'IeCKl:! 

BaHHhiX Hnep conep:li<aT 6onbmoe 'IHcno JlByx- 1:1 'IeTbipeXKBa 

KOMilOHeHT BOnHOBbiX <f>yHKUl:!ii BbiCOKC:JB036yMJle!IHh!X COCTOHE 

XOAbl Ha JlBYX<fJOHOHHhie COCTOHHHSI COAepMaT TaKMe llieCTl:!KB, 

KOMilOHeHThi 3THX BonHOBbiX ¢YHKUHii. OnpeJteneHHaH 'IaCTb JJ. 
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THhiM .llJlpOM H o6pa30BaHU.Il 

SHO Ha6iiiOJlaTb M9)1(Jl~ r ~A 

Je COC.T0511I,H9 c / TT = 1/2-:- • 

t' aanin' l<opp9it.11unn M9)1(JlY 

i o6Hapy)K9HH.Il .llBn.lliOTC.Il Cn9-

HnH 94Zr n a -pacrra)l 

1Sr , a)aaxaaT s -H9iiTpo-
+- - 91 

1 /2 cocTO.IlHH.Il Zr 

:n 
112 ccJ· nnn 

114Ccl na-

', ' 107: f 109pcJ 
TO~HH.Il . Pel nnn nna 

:rr9pnMeHTanbH09 o6aapy)K9HH9 

T.K. 'a T9X cny'Ja.llx, KOI'.c:ta 

+ 
IOB9pXHOCTH <%>9pMH H 1 /2 

UHM, cnnoaa.11 WHKUH.Il 'So 

>H 3aXBaThiBa9TC.Il H9'J~THhiM 

a+ ·'I' 0 H o6pa3y9TC.Il Bhi-
To"m(j . 

~9HT a -paCIIa)la STOI'O COCTO-

HT~I b'%n( /3m3 '12m2}, 

bl r ~>., , H KOMIIOH9~.~~I 
:P) A2n21l(•li n 1.nmn t'PmP t'PmP) 
4 'b IM · . I m ' 2 2' 2 3' 4 4 

ITOMy 0 9CnH KOMIIOH9HTbl 

Ihiii aKnaa. a T~Af , To 

r' 0 ; 
a>..f • 0)lHaKO H3-3a TOI'00 

6qn!Owo9 'Incno paann'IHhiX 

: KOMIIOH9HT aonaoaoii ciJYHKUHH 

\19)1\,[ly rS, H 'ra~f ,[lOn)I(Hbl 

MaTpH'IH~Iii .sn9M9~T a -II9p9XOJla c BhiCOKoaoa6y)i(Jl9HHOI'O Ha OJlHociJo

HOHH09 COCTO.IlHH9 CO,[l9p)KHT SHa'JHT9nbHO 6onblli99 'JHCno_ KOMIIOH9HT BOnHo

BOfi 4zy'HKUHH ·BhiCOKoaoa6y)i(,[l9HHOI'O cocTO.IlHH.Il rro cpaBH9HHIO c. MaTpH'IHhiM ~ 

sn9M9HTOM a -II9p9XO,[la B OCHOBH09 COCTO.IlHH9o TioSTOMy B STOM cny'Ja9 

H9nb3.1l O)KH,[laTb KOpp9nHUHH M9)K,[ly T ~A f H r ~A H M9)K,[ly r~0Af ~ ryx,. 
,, . .t:, 

PaccMoTpHM KOpp9nHUHH. M9)KtlY. rrapunanbHhiMH rrpHB9Jl9HHhiMH anbclJa-
. 0 ' . ' - 0 ; 

. r aAf H I'aMMa- r y>..f' lliHpHHaMH. TiyCTb IIOCn9 3aXBaTa M9,[ln9HHOI'O 

· · · · I"= 1- • B MaTp""Hhi9 ~n9M9HThi H9MTpoaa o6pa30BaHO COCTO.IlHH9 c n• 0 a -

pacria):la n 
' l • 

E 1. -I19p9XO)la Ha OCHOBHhi9 COCTOHHH.Il 'JeTHO-'JeTJlhiX .llll9p 

b >..2t(• ,") 
IM ,,m,,/2 m2 • 
• I •' • 

BXOJ:I.IlT O):IHH H T9 )1(9 tlBYXKBa3H'JaCTH'IIlhi9 KOMIIOH9HTbl 

Tipli'I~M B MaTpH'IHh!H sn9M9HT ~ -paCIIa)la C MHO)KHT9n9M U/J U 
12 0 

a B 

MaTpH'IHhiii sn9M9HT E1 -rr9p9xoaa c MllO)KHT9n9M u
11 

v
12 

+ u 
12 

v
11

• Ecnn 

O,[lHQ KBa3H'JaCTHUa H~X~,[lli~C.Il Bhllli91 a Jlpyl'a.ll a6nH3H IIOB9pXHOCTH <%>9pMH, 

To ~TH MHO)KHT9nn .H~ cnnbHo oTnH'IaiOTC.Il llPYI' oT apyl'a. Anbc1Ja-rr9p9Xoll 

C tlBYXKBa3H'IaCTH'JHhiX KOMIIOH9HT ycnn9H ~a ciJaKTOp C2 /G 2• Bee STO yKa-

3hiBa9T Ha B03MO)KHOCTb Ha6niO,[l9HH.Il KOpp9nHUHH. M9)1(JlY r: >., f, H r: >.,(, 

B TaKHX cny'IaHX. 0.c:tHaKO cn~.c:tY9T HM9Tb B BH.c:ty, 'ITO Bhlpa)K9HH9 ,[lnH 

r ~' C0Jl9p~HT MHOI'O llPYI'HX KOMIIOH~HT BOnHOBOil: ciJYHKUHH Bh!COKOB036y}K-
~f . 

0 ,[l9HHOI'O COCTOHHHH, KOTOphiX - H9T B Bhlpa)K9HHH .c:tnH r y A f, 

Bnai'orrpnHTHhiMH .c:tnH aa6niO.c:t91lHH Kopp9nHuHii M9)1(JlY 

H • ry~f ' .c:tnH E1 ·-II9p9XOJlOB Ha OCHOBHh!9 COCTO.IlHH.Ilo 3TH H.c:tpa I19p9'IHC-

/5/ 
n9'Hhi a 

a11
•
4

/ rroKaaaao, 'ITO MaTpH'IHhi9 sn9M9HThi E1. -II9p9XOJlOB c aeiiT-

poHHhiX p930HaHCOB Ha O,[lHOciJOHOHilh19 COCTO.IlHH.Il cc1JepH'19CKHX H )leclJopMHpO

BaHHhiX 51Jl9p COJl9plliaT 6onblli09 'IHCno tlBYX- H 'J9Thlp9XKBa3H'JaCTH'IHhiX 

KOMIIOH9HT BOnHOBhiX ciJyHKUHH BhiCOKOB036y)K,[l91lllhiX COCTO.IlHHH •. E1 -I19p9-

XO,[lbi Ha tlBYXciJOHOHHhl9 COCTOHHHH CO,[l9p)KaT TaK)K9 lli9CTHKBa3H'IaCTH'IHhi9 

KOMIIOH9HThl STHX BOnHOBhiX ciJyHKUHiie 0IIp9.c:t9n9HHa.ll 'IaCTb tlBYX- H 'J9Thlp9X-
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.;.c 

r, 

t :J~-. 

!• 
I 

' 

' 
KB831f"I8CTH'IHhiX KOMllOHeHT BOnHOBbiX <!JyHKUHH BbiCQ_KOB030YN<.!leHHbiX COCTOSI

imfi, coJlep)Kanmxc~ B . MaTpH'IHhi~ sn~MeHTax El -nepeXOJlOB Ha _oJlHo!J!oHoH-

Hb!e HnH JlBYX!J!OHOHHbie COCTOSIHHSI1 H a -p8Cll8Jl0B Ha OCHOBHbie COCTOSIHHSI 

COBlla)laeT, TiosTOMY MO)KHO Q)KHJl8Tb KOppensixtHH MmKJlY r:,\ f )lnSI nepe

XOi:tOB Ha. OCHOBHbie COCTOSIHHSI H ·r;,\(' JinSI nepeXOJlOB Ha OJlHO!J!OHOHHhie 

· HnH JlByXIJ!OHOHHbie COCTOSIHHSio 

l1HTepeCHhie sKcnei:mMeHTanbHbie JlaHHbie no a -pacrraJly aefiTpOHHhiX 
. -/8 9/ /10/ 

peaoaaacos nony'IeHhi B ' • B OHH JlOIIOnHeHbi nay'IeHHeM napuuanb-

HhiX paJlHBUHOHHh!X IIIHpHH C TeX )Ke pe30HaHCOBo. 'B peaynbTaTe nonyqeHO 

yKaaaane Ha cymecTBOBaHne KoppenSIUHfi Me)KJlY a -mnpHHaMH JlnSI nepeXOJlOB 

c peaoaaHcos I~= 3- B · 148 Sm . Ha ocHOBHci~ ·cocTOSIHHe 144 Ncl H • El .:. 

rrepeXOJlBMH Ha OJlHOIJ!OHOHHOe H JlBYX!J!OHOHHOe COCTOSIHHSI B 148 'Sm , 

BecbMa 6onbmofi HHTepec npeJlCTaBnSieT sKcnepnMeHTanbHoe orrpeJle

neHne HefiTpOHHhiX mHpHH r~,\ H npHBe)leHHhiX na~UHanbHbiX anb<!Ja- raO,\ f 

H r'aM'Ma- r O, f , mupHH )lnSI OJlHHX H TeX )Ke HefiTpOHHhiX pe30H8HCOB, nnSI YA . . 
9TOJ:'O rrpe)K)le BCer'O HeOOXOJlHMO B<;:eMepHO. paCIIIHpHTb H3MepeHHe llpHB.e)leH-

HhiX a -IIIHpHH C HefiTpOHHhiX pe30H8HCOB, 

B 38KniO'IeHHe aBTOp onaro)lapuT JI.C. naHenSIHa H IO.n. TionoBa 38 _HH

TepeCHbie oocy)I{JleHHSI. 
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