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HaK 6HHO TIOK&38HO · B/l-3/, xapaKTep, yrnOB~ 3aBHCHMOCTeA aHanH-
3Hp~eR cnoco6HOCTH A(Q) B HeynpyroM .pacceHHHH nonnpH30B~ npo
TOHOB C 3HeprHeA E"' 20 MaB CnYJitHT OTpaltP-HHeM He TOnbKO KOnneKTKBHHX, 
Ho H o6onoqeliHHX cfsoACTB 90 • 92zr \ 92, 94 r:ro . , a . TaKllte MHorKx 
APYrHx cpeAKHX H nerKHX ~ep. KpoMe Toro, B 3THX fiAPax aaBHCHMOCTH 
A{Q) orrpe~eneHHo CBHaaHu c xapaxTepoM yrnosux pacnpe~eneHKA ~~
peKUHanbHHX ceqeHHA d 0 /dn. B HeynpyroM pacceHHHJII npoTOHOB Tex lite 
aHeprKA/!, 3/. B HacTo~eA pa6oTe MY npo~onJ~taeM aTK Kccne~oBaHKH K 
Ha npKMepe B036~eHHH paanKliHHX COCTOHHKA B ~pax 90,92,94zr , 
92,94Mo TIOKa3NBaeM, QTO npH HeynpyroM pacceRHHH nonRpK30BaHHUX npo

TOHOB C 3HeprHeA Ep'"""' 20 MaB aaBKCHMOCTH A ( Q) Jll d u /d .n BMeCTe 
OTpallt~T, HapR~ C KOnneKTHBHUMH CBOACTBaMH R~ep, o6onoqeqHYD ~ep
Hj'll CTpyKTypy. AHanorHQHaR CKTyaQKR Ha6nll~aeTCR B ~X N , Z ~28 , 
'ITO B 3Ba'DITE!JU>HOI CT8ll8BR HMeeT MeCTO H B fiAPaX sd - 060nOQKH. 

B aKcnepHMeHT~b~OM nnaHe HaCTO~aR pa6oTa RBnReTcR npo~onllte

HHeM KCCne~OBaHHA 14- r/ , a B T80p8TKq8CROM- /e/ , 3KcnepHMeH
TanbHUe ~aHHue nonyqeHH B peayn&TaTe Hcnon&aosaHKR UKKnoTpoHa c ne
peMeHHoA aHeprHeA UeHTpa R~epHHX Kccne~oBaHHA B CaRne. ITonRpHaauKR 
nyqKa COCT8BnRn8 B cpe~eM 80%, a 3HeprKR npoTOHOB - 20 K 18,6 MaB. 

Heynpyroe pacceRHKe npoToHoB npK HacTo~x 3HaQeHKRX E MOllteT 
p 

paCCMaTpHB8TbCR KaK peaynbT8T 3~KT8 nonRpK38UHH OCTOB8 K npouecca 
npRMoro B3aHMo~eRcTBKR HaneT~X npoTOHOB c saneHTHHMK HYKnOHaMH 
RAPS, a TaKllte HeKoTop~ ~pyrHx npoueccos/9/. PacqeT nonRpHaaUKH oc
ToBa B HeynpyroM pacceRHHK npoTOHOB 683HpyeTCR Ha npe~nonollteHHRX 
KOnneKTHBHOA MO~enK/9/. Boo6~e rOBOpR, H3BeCTHO, QTO 068 npo~ecca
nonRpH3atmH OCTOBa H npRMOrO B38HMO~e«CTBHR HaneTS~X Q8CTKQ C 
saneHTHHMK HyKnOHaMH - B nenoM pasHonpaBHH. O~aKo npH B036~eHKH 
KOHKpeTHUX ~epHHX COCTORHHR MOllteT npeo6n~8Tb TOT HnH HBOI 
npouecc. TaK,B uenOM pR~e CnyqaeB 3~KT nonRpK3aUHH OCTOBa HaCTOnb
KO ~OMHHHpyeT, QTO TeopeTHQeCKHR &HanH3 C ero BKnllQeHHe' CT8HOBHTCR 
OQeHb 6nH3KHM K npe~CK83&HKil QHCTOA KOnneKTKBHOA MO~enH 9/. qTO Ka
caeTCR COOTBeTCTBHR pacqeTOB 3KCnepHMeHTanbHUM ~SHRUM A(Q) H 

db /d Sl. , TO ~R MHOrHX CHnbHO KOMeKTHBH3KpOB8HHHX COCTOHHHA 
3- 2+ + 1• I• a HHor~a H HeKoTopux yposHeA 4 , ~eAcTBHTen&Ho, onHCaHHe B 



paMKaX qHCTO ~onneKTHBHHX MO~ene~ HBnH8TCH ~OCT8TOQHO Y~OBn8TBOpH
T8nbHHM/l,3,5 • KonneKTHBHHe MO~enH HCnORb3yDTCH B paMKaX MeTO~a 
HCKaxeHHHX BORH (M~B) RH60 B paMKaX MeTO~a CBH38HHHX KaHaROB (MCK). 

CooTBeTCTBHe 3KcnepHMeHTOB H TaKHX npocTHX pacqeToB, ecTeCTBeHHo, 

HCqe3aeT ~H COCTOHHH~, B KOTOpHX Ba.H~ pORb HrpaDT OT~8RbHHe KB83H

qacTHQHNe H qacTHQHo-~o~e cTp~TY~N/!, 6/. TaKo~ npocTo~ no~xo~, 
npHMeHHBDIHf;\Clt H8MH ~It nerKHX ~ep/l- ' 6 • 5/, MOllteT 6b1Tb pacnpocTpa

HeH H Ha ~pa cpe~ero aToMHoro seca. 

TaK,B ~pax 90zr 92Mo, KaK xopomo H3BeCTHO, HaH6onee 

KOnneKTHBH3HpOBaHHHMH HBRHDTCH OKTynORbHHe COCTOHHHH 3l' ~OCT8TQqHo 

KonneKTHBHHMH, XOTH H C npHMeCbD KB83HqaCTHqHOrO KOMnOHeHTa, npe~

CT8BRH~TCH H ypOBHH 5!• ~H 3THX ~Byx cnyqaeB (oco6eHHO ~H 3l) npH 
OnHC8HHH A(Q) H du/dn 3~eCb HaMH ycnemHO npKMeHeHa KORR8KTHB-

H8H (BH6parmoHHaH) MO~enb - pHC.la. 

Pa3yweeTCH, H COCTOHHHH 2I, 4I B 3THX H~ax (B nepByD oqepe~b 
2l) He RHmeHH KORReKTHBHOro KOMnOHeHTa. Q~aKO TORbKO 3TOT O~HH KOM

noHeHT ~aneKO He onpe~enHeT KOH~HrypaUHH ypOBHe~ 2j H 4l 90zr , 
92Mo . ~e~CTBHTeRbHO, H3 orpoMHoro qHcna HCCRe~OBaHH~, KaK 3KCne

pHMeHTaRbHHX, TSK H TeopeTHqecKHX, H3BeCTHO, qTQ HH3KORellt~He COCTOH

HHH (npe~e scero 21 H 4I) He~TPQHO~~THHX R~ep Zr H Mo o6na
~a~T o~o~ H3 caMNX npocTHX CTPYKTYP/ 3• 101. 3TH cocTOHHHH onpe~enn~T
CH c~eCTBeHHHM BKna~oM npocTHX KOH~HrypaUH~, o6ycnosneHHHX nepe-

PHC. I. a- npeo6n~a~!I181t pO.Jib KORJieKTHBHoro B036~eHHH ~H COCTOHHH~ ~ 
3I 90zr H 92Mo H C~eCTBeHHaH pOJib 3TOrO B036~eHHH ~H, 
ypoBHe~ 5r Tex lite H~ep. 

6- Pacxo~eHHe ~H A(Q) Me~ aKcnepHMeHTOM H pacqeToM (nyHK-

THp) B paMK8X KO.JIJieKTHBHO~ (BH6pauHOHHOR) M0~8nH ~H COC

TOHHHH 4I 90zr . Pacxo~eHHe o6yCJIOMeHO 3HaqHTeJibHHM MHHHHeM He

yqTeHHOrO npHMOro B036~eHHH ~ByxnpoTOHHO~ KOH~HrypaUHH ( X~/2 ) 2 

3Toro ypoBHH. no~o6Hoe pacxo~eHHe ~eMOHCTpHpyeTCH H ~H A(Q) ypoB

HH 42; 3,62 MaB 58Ni . noKa3aHO T8Kllt8 Jiyqmee COOTBeTCTBHe Me~ 
pacqeToM H aKcnepHMeHTOM ~H A(Q) ypoBHH 4r; 1,50 MaB 92zr c c~e
CTBeHHo~ poRbD He~TpOHHO~ KOH~HrypaUHH ( ~d512 )2 H He06XO~MOCTb 
BBe~eHHH napaweTpa ).. ~ 3 ~H COCTOHHH~ C KOH!pHrypaUHe~ ( :Ji:~/2 )

2
-

90Zr • 

napaweTpN OnTHqeCKHX noTeHuHaJIOB ~It H8CTOffli1KX pacqeTOB no M8TO

~ CBH3aHHHX KaHaJIOB (MCK) ~aHH B Ta6JIHUe. ~KTHpHaH RHHHH - pacqeT 

C .i\ =1 , mTpHXOBM - ). -;:::. 3 • 
~CnORb30B8HH 3KCnepHMeHTaJibHHe ~aHHHe: a- 5-/1 •6 •7/ 3-/4/ C 

He6o.JibmOR KOppeKTHpOBKO~ B H8CT. pa6.; 6 - 90 •92 zr /I, 7/H asNi /3, 7/. 
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CTpORKO~ aaneHTHNX He~TpOHOB nH60 np0TOHOB/9 ,IO/. Eonee TOPO, 3TH 
He~TpOHHHe HnH npOTOHHNe KOH~HPypSUHH ~OBOnbHO XOpOmO paa~eneHH TIO 
3HeprHH, T&K ~TO ~H onpe~eneHHHX COCTORHH~ HeT CHnbHOPO CM9IDHB8HHH 
3THX KOH¢MrypaQH~. HKaKonez~He YP.QBHH 2l H 4l nerKHX H30TOTIOB Zr 
H Mo KOnneKTHBH3HpOB8HH yvepeHHo79- 11/ 

CpaaHHM Me~ co6o~ yrnoawe aaaHCHMOCTK dei/4Sl ~H paaHHX 
COCTOHHK~ IX= 2+ (pHc.2); ~R T&KOPO CpaBH9HKH KCTIOnbayeM 3MTIKpK
~eCKKe CTaH~apTH, npe~CT8MHIIIJIK9 C060~ KpKBHe, rn~KO npoae~eHHNe 
qepe3 3KCTie~HM9HTanbHHe TO~KH, OTHOC~K6CH K ypoBHftM 2j; 2,19 90zr 
K 1,51 MaB 2Mo. 3MnHpH~eCKKe CT~apTH Ha pHc.2 OTpaKaDT KOH~Hry
paUHH (~g912 )n COBM9CTHO C KOnneKTHBHHM B036~eHH9M OCTOB8j 
n = 2 H 4. ~e~CTBHTenbHO, HM99TCH MHOPO ~OK838T9nbCTB(~H ypOBHe~ 
2j; 2,19 90 Zr K 1,51 MaB 92Mo) Han~KH OCHOBHHX KO~rypauK~ 
( !il..~/2 ) n - 19 ' 101. AHanorH'IlHHM o6paaou cpaBHKBanTCR H pacnpe
~eJieHHH do /d .f1. ~H COCTOHHH~ 4+ (pHC.2). 

ITpH TaKoM cpaBHeHKH yrnoawx pacnpe~eneHK~ do/df.l ~H paa-
nK'tlHHX ypoBHe~ 2+ K,COOTB6TCTB6HHO, 4~ B H~pax 90•92,94 Zr H 92Mo 
(pKC.2) HarnH~HO BK~HO, tlTO K3 BC9PO MHOP006pa3HH pacnpe~eJieHK~ 
dO ~d.Q.HaK6onee CKnbHO Bbl,ll,en.flllTCH do /dSl. ~H COCTOHHK~ 2r If 

4I 9 •94zr C C~6CTB9HHO~ ponbD He~TpOHHOR KOH~H~UKH (~d 5/2 )~ 
o6ycnosneHHoA nepecTpo~Ko~ napw aaneHTHHX He~TpOHOB7 •10 •141. Kpoue 
Toro, yrnoawe pacnpe~eneHHH ~H He~TpoHHHX ypoBHe~ 6nK3KK a cnY'Ilae 
~Byx p83HHX ~ep: 2+; 0,93 92 Zr H 0,92 M3B 9~r , a T&KEe, COOT-

, 0~ OA 
B6TCTB6HHO, 'i. j 1, OU -- Zr K 1, 'i'l M3ti - - Zr • ,IJ.OCT&TO'IlHO OnK3KH 
M~ C060~ B CBOil O~epe~b K pacrrpe~eneHHH d () /d _n_ ~R npoTOHHHX 
COCTOHHK~ C KOH~HrypaQHe~ ( 'Jtg 912 )2, o6ycnoeJieHHO~ nepecTpOAKO~ 
napw aaneHTHHX npoToHoa: 2+; 2,19 9°zr, 1,51 92Mo H 1,85 MaB 92zr, 

PHc. 2. KoHTpacTHoe oTmttlHe yrnoawx pacnpe~eJieHH~ d 0 /d n. ~H HH3KO
nez~x COCTOHHKA C C~9CTB9HHO~ pOHbll Ban9HTHHX H8~TpOHOB • 
(4+; 1,50 92zr , 1,47 94 zr H 2+; 0,93 92 Zr , 0,92 MaB 

94 zr ) OT pacnpe~eneHK~ d u /d n.. ~JIH ypoaHe~ nll6o~ ~yro~ npHpo
~ C T9MH ze COOTB9TCTBYKJIIIKMH 3H8~9HKHMH IS:. K B T6X ze MH COC6~
HHX H~pax. CnnomHHe KpHBH9 - 3MTIHpHtl9CKKA CT&H~&pT, COOTB9TCTB~A 
TI0.1IHpH381MH OCTOB& H npOTOHHO~ KOH~HrypaUHJl (j[g 

912 
)2 

McnoJib30BaHH peaynbTaTw: 90 zr - ycP,e~eHHHe ~&HHHe npK 
~ = 20 MaB (7,1 H H&CT. ~a6.) H 18,8 ~3B7I ; 92 Zr- ycpe~eHHHe 
Ja~e npH ~ = 20 MaB/1, I H 19,4 MaB 131; 94 zr- ~ = 19,4 ~aB 

13 ; 92Mo - AaHHNe npK ~=20 MaB ny6JIKK~TCH anepawe (paHee B 7/ 
npHBOAHJIKCb TOJibKO npe~aapHT9.1IbHHe pe3yJibT8TH ~H ypoBHH 4+). 
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a T8K~e, COOTBeTCTBeHHO, 4+; 3,08 90zr , 2,28 92Mo H 3,23 M3B 
92 

Zr 
19,10,15,81. 4TO KacaeTCR ~yrHX rrpHBe~eHHHX ypOBHetl, TO ~154+i 
4,33 90zr H 4,14 M3B 92Mo 3KcnepHMeHT8JibHO H TeopeTHtieCKHI • 1 I 
~OK838H8 ~OMHHMPYD~8R pOJib qacTHtiHO-~OtiHOPO B036~eHHR OCTOBa. 

C~ecTBeHHaR poJib sos6~eHH~ H3 3aMKHyT~ o6o/otieK ocToBa onpe~eJieHa 
H ~fl yp0BHetl 2+; 4,68; 3,84 H 3,31 M3B go Zr 15 • 161. nnn 3THX COCTO

RHHtl YCT8HOBJieH8 H He OtieHb MaJiaR KOJIJieKTHBH38llHR (HanpHMep, B CJiy

qae 3,84 M3B). 
CTporo POBOpR, K~aR KOH!liHrypaUHR H8KJI8JJ,biB8eT HeKOTOpble CBOH 

HH~KBH~aJibH~e OC06eHHOCTH H8 COOTBeTCTB~He yrJIOBble pacnpeJ~eJieHHR 

d u /d Sl • 0J~H8KO, B CaMOM nepBOM npH6JI~eHHH, H8 ~He OtteHb CHJib

HOPO B~eJieHHR 38BHCHMOCTe~ do /dfl AJIR COCTORHHtl 2j 
92

•
94 

Zr K, 

COOTBeTCTBeHHO, 4I 92 •94 Zr , CBR38HH~ C nepecTpOAKOtl BaJieHTHhlX 

HetlTpOHOB, MO~O OTMeTHTb Cp8BHH'l:'eJibHO MaJIOe p83JIHtiHe d 6' /d .n. Me~

~"rrpOTOHHbiMH" ypOBHRMH K ypoBHRMH, o6yCJIOBJieHHbiMH B036yJI(JieHHRMH 

OCTOB8. 
PacnpeJ~eJieHHR do /d Q. ~fl KB83Hti8CTH'QHbiX He~TpoHH~ COCTORHH~ 

2l 92,q4 zr H 4I 9 2 ,'J4 Zr K8K OTJIHti8~TCR OT ~yrHX 38BHCHMOCTe~ 
do /dQ. , T8K H He OTJIHti8~TCR OT HHX no UeJIOyY pR~ npH3H8KOB. 

f!03TOMY rrpOBOJIHMOe Ha pHC. 2 ~fl H8PJiflAHOCTH p83JIMeHHe d U /d Sl. 

s 3HatiKTeJibHOA cTeneHH ycnosHo. TaK, HarrpHMep, B cJiyganx I~= 4+ B 

pacnpeJ~eJieHKHX dG" /dJl ~H npOTOHHbiX ypOBHetl (3,08 
90 

Zr ; 2,28 
92

Mo 
H 3, 23 M3B 92 Zr ) HMeeT MeCTO MHHKI(YM B o6JI8CTH Q "'90°. nnn HetlTPOH

H~ KB83Hti8CTHtiHbiX COCTOHHHtl (1,~0 ~~Zr H 1,47 M3B ~4 Zr) nOA06Hbltl 

MHHHMYM MeHee Bup~eH H CMe~eH B o6JiaCTb 60JibtUHX 3H8tteHH~ G. KaK BHA

HO H3 pHc.2, H ~H B036~eHH~ OCTOB8 4,33 90 zr H 4,14 M3B 
92

Mo 

llOXO~He HaMeti~~HeCH MHHHyYMH CMe~eHbl K 6bJibillHM 3H8tieHHRM Q no cpaB

HeHH~ c pacnpeJ~eJieHHHMH ~R npoTOHHhlX yposHetl. Ho seJib rrpH 3TOM B~

Ho, tiTO paCCM8TpHB8eMble B036~eHHR OCTOB8 Ta~e o6yCJIOBJieHbl PJI8BHbiM 

o6pa30M HetlTpOHHbiM nepeXOJIOM, TOJibKO 3TOT nepeXO~ B J18HHOM CJiyqae 

oc~eCTBJIHeTCH H3 38MKHYTOA He~TpOHHOA 060JIOtiKH ~/2 B 060JIOtiKY 
d

512 
. ,UoMHHHpylQ!!IaR poJib HeATpOHHOtl KOHifJHrypaUHH ( ~/2 ) -Id512 

~H COCTOHHHA Jf~3 go Zr H 4,14 M3B 92Mo JIOK838H8 3KCnepHMeHTaJibHO 

H TeopeTHtieCKH 0-I? I. l1AeHTHtiHOCTb ~acnpeAeJieHHtl dS /d.Q ~R 
yposHeA 4+. 4 33 90 Zr H 4,14 M3B 9 Mo (pHc.2) xopomo corJiacyeTcH 

C oueHKO~If 5-f71: B036yJttJ1eHHe OCTOB8 K~OPO H3 3THX AByx COCTORHHtl 

COAe~T notiTH 90% HetlTpOHHOA KOHI'fJHrypaDHH ( ygg/2 ) -I ~d5/2 . 
XapaKTep pacrrpeJ~eJieHHtl d 6 /dU H B cJiyqae yposHetl 2+ xopomo 

OTp~aeT fiAepHYD CTpyKTypy (pHC.2). KaK H ~HI~= 4+, BJI!AHO T8K~e 
C~eCTBeHHOe p83JIHtiHe B KpyTH3He Cn8ll,8 d u /dSl AJIH KB83Hti8CTHtiH~ 

HetlTpOHHhlX - KOHifJHrypaUHH ( ~ d 512 ) 2 - H KB83Hti8CTHtiHhlX !IpOTOHHHX -

6 

2 
KOHifli~rypam!.f! ( 'Jl.g g;2 ! - COC'I'OfiHHt1. B TO ~e BpeM.f! ITO OTAeJibHOCTH 
1V!fl HetlTpOHHh!X ( 0, 93 92· Zr H 0, <J2 94 Zr ) H npOTOHHLDC ( 2, I() 'IO Zr , 

o2 o~ 
I,5I-- Mo H I,S:J MsB -"'z:r ) yposHeA pacnpe~encHHR do/<.::1. AOCTa-

TOtiHO 6JIH3KM. ,U~e HeCKOJibKO 6o;w:;:- ,\ nepena11 d 6' /d Sl ( 38M8THL!tl 

OC06eHHO B 06.'!8CTH M8JI~ yrJIOB) ,UPJi COCTOHHH.f! T ,8tJ M~1B 92 zr flO 

Cp8BHeHH~ C I1pOTOHHbiMH ,)lpOBHRMH 90zr H 92Mo XOpOtUO yBH3blB88TCil C 

rrpHCYTCTBHeM B COCTORHHH l ,85 MsB Ol'.OJIO 20% ngHMCCH ICOHtPY.rypaUHH 
( ~ d 

512 
) 2 , tiTo AOKa3aHo 3KcnepHMeHTaJibH/T · • I 4 • IS/. 

Oco6eHHO CHJlbHOe ifla30BOe pa3JIHtme d G" /d n .IVIH He~TpOHI!blX H npo

TOHHbiX ypoBHetl 21 H86JI10J188TCR B 06JI8CTH 60Jibilli<:X yrjiOB (pHc.2). B 
TO ~e Bp8MH 3TOPO pa3JIHtiHH i1p8KTHti8CKH HeT M8"YJ.Y "npoTOHHbiMH" COCTO-

oQ 92 o~ 
HHMRMH (2,I<J. Zr, l,:JI Mo H 1,85 M3B ·'· Zr) H Bbllii8JI~8!JlHMH 

~OBHHMH, o6yCTtOB~8HHh~H B036~eHHeV. OCTOB8 (3,31~ 3,84 H 4,G8 MaB 
Zr ) , ~8308~ KapTHHJ' du /d.Q. ,(l,Jlfi COCTOrniHA B036~eHH.R OCTOBa 

MOPJIH Clbi H3M8HKTb no "HetlTpOHHOMY npH3H8Ky" HetlTpOHHble nepeXOAbi H3 

3~KHy:oi1 odOJIOl!KH THna ~g912-d512 IKaK 3TO ngoHCXOJIHT B CJiyqae 
I = 4 ), HO H8JIB~Ho JIOKasaHo 3KcnepHMeHT8JihHO/I I, tiTO B cnyqae 
n + I · 

I = 2 HetlTpOHHble KOHtPKPypauH~ ( v g
9 12

)- ~ • 512 !PparMeHTHpoBa-
Hbl 110 6oJil>!ITOMy tiKCJiy ypOBHetl 2 , T8K tiTO HX BJ{Jl8JI, B l!8CTHOCTH, 

B KOH~?eTHble COCTORHMR 3,31; 3,84 H 4,68 MsB CJO Zr B neJIOM H9BWWK. 

,U.ITH I L = 4 + B 90 zr H 92Mo 3Ta '18CTHT-1HO-AblpOtiH8fl KOHtPHI'yp8TIH.R npaK

THtieCKH CKOHUeHTpHpOB8H8 B OJIHOM ypOBH8 K~oro R,D,pa, 0 qeM POBOpH-
.nnrh Rl-JTTTP. HAnAnv , nnus: .. :u:auun11 ua ""'11 vnunou,...T"'c"nTunl1 ........ n ...................... ~ .... ........ _ 

~~eHHR OCTOBa B COC.TOHHHRX 3,84 H 3,31 M~B'g(j'~~·· ~~;~~~~~~;T~~~ 
60JibtUOe COAep~aHHe I1pOTOHHOPO B036~eHHH OCTOB8 THna 

( f 512 ) - 1 P112 HJIH (p312 l-I PJ/2 • MaJioe pa3JIHtiHe pacnpe,D,ene-

HHtl d() /d Q Jl.l!fl npOTOHHbiX KB83Kt18CTHtiHblX ypOBH8tl H COCTO.RHH!i B03-

6~eHHR ocToBa rrpeJ1CT8BJJHeT co6otl sKcnepKMeHTaJJbHb!A iflaKT. Oco6eH

Ho :JTO p83Jll'ItiHe H9Cy:tii9CTB9HHO .IIJIH CJIYtiM IJl = 2 •, KOPJ18 BKJI8ll, HetlT

pOHHbiX ti8CTHtiHO-AbJpoqHbJX KOHtPHrypaDKtl B B036~eHMH OCTOBa MaJI. 

HTaK, BCH COBOKYnHOCTb pe3yJibT8TOB CBHJ18T8JibCTByeT 0 CKJ!bHOM 

BJIHRHHH B036~eHHH H8ATpOHOB (B nepB~ Otlepe,D,b, KOH8tiHO, BaJI8HTH~) 

Ha xapaKTep d<r /d 5l npH paccMaTpHsae~ sHeprHHX HaJieTaiOIIIHX npo

TOHOB 20 M3B. B TO ~e Bp8MH H86JI~,[l,88TCR OTHOCHT8JlbHO CJia6oe BJIHRHHe 

BaJieHTHhlX npOTOHOB H8 ~pMHpOB8HHe YPJIOB~ pacnpeJ1eJI8HHf1 d (j' /d Jl 

KoHetiHo, caMo no cede cpaBHHTeJibHO 6JIH3Koe ~HepreTHtiecKoe pac

nono~eHHe KB83Hti8CTHtiHblX HetlTpoHHblX ypOBH8tl K OCHOBHbiM COCTOHHHRM 

flA8P Mo~eT H8KJI8ll,biB8Tb H8KOT0pbi!1 OTnet18TOK H8 dG" /d.il 1!.3-38 CBH3H 

c yrrpyrHM pacceHHHeM. 0AHaKo Had.JJ~AaeMble B cnyqae 2j 92 Zr - 90 Zr 

OnpeAeJI.HiOlJ1He OTJIJi!qHT8JlbHbl8 OC06eHHOCTH d () /d Q KB83Hti8CTHtiH~ 

H8ATpOHHbiX H npoTOHHbiX COCTOHHK!1 (KpyTH3H8 cna11a H xapaKTep OCUHJI-

7 



HRUH~ B 06HaCTH C~e~HHX H 60Hblli~X yrnOB G) COXpaHmoTCR H B cnyqae 2l 

nap~ R~ep 58Ni- 4 
Fe (pHc.3). Xopomo HaBeCTHo, ~To ypoaeHb 2r 58 Ni 

onp8,11,8Jlli8TCR B036Yllt,IJ,8HH8M nap~ Ba.JI8HT~ H9~TpOHOB, a COCTORHHe 

2l 
54

Fe -nap~ Ba.JISHTHHX npOTQHOB/! 5/. 3HeprHH ~e B036Yllt,IJ,9HHR ypOB

He~ 2l 5BNi H 54 Fe OTHOCHTSHbHO HX OCHOBHNX COCTORHH~ npaKTH~eCKH 
O~HHaKOB~. 

OcHos~e Ha6ntO~ae~e oco6eHHoCTH dG"" /dSl.. H A(G) ~R yposHe~ 

2+ H 4 + R~ep B o6naCTH N""' 50 H N , Z"- 28 MOPyT 6~Tb o6oRCH8HH, B 

qaCTHOCTH, B paMRaX CHe~~ero nOHyYHKpOCKOnH~9CKOPO npe~nOH0~8HHR. 

Mo~Ho Ct!HTaTb, t!TO npM paccMaTpHsae~ 3Ha~eHHRX ~ qeHTpa.JibHOe 

B3aHMO~e~CTBH8 M8Hbill8 B (p-p) - CTOHKHOB8HHRX, t18M B CTOHKHOB9HHRX 

( p-n ). Tor~a, 9CHH npHHRTb sa OCHOBY KOHH8KTHBH08 B036Yllt,IJ,8HHe 

OCTOBa, B CHyqaRX 3aBHCHMOCTe~ do /d Q , onpe~Mfle~ B nepBytO 

Ot!epe~b Il8HTpa.!Ib~ CHHaMH, B~HOe MHRHH9 M0~9T OKa3aTb ~0110HHH

T8HbHOe B036Yllt,IJ,SHH8 Ba.JISHTHNX HS~TpOHOB, npORBHR~89CR BO B3aHMO~e~

CTBHRX ( p-n ). Bo36Yllt,IJ,SHH8 ~e Ba.JI8HTHNX npoTOHOB 6y~eT OKa3~BaTb 

Ha d<> /dSl BHHRHHe 3Hat!HTeHbHO cna6ee Ha-aa 6onee cna6oro 1\8HTpa.Jib

Horo ( p-p) - B3aHMO~e~CTBHR. 8 3TOM cnyqae do /d fl... ~.R COCTORHH~ 
KOHH8KTHBHOPO B036Yllt,IJ,9HHR OCTOBa H ypOBHeA C MH.RHH8M B036YJK,li,9HHR 

Ba.JI8HTH~ npOTOHOB (3~8Cb O~a H Ta ~e OCHOBa - KOHHeKTHBHOe B036~

~8HH8 OCTOBa) 6y~T paanHtlaTbCR CpaBHHT8HbHO Ma.JIO. M Ha060poT, ~0~

H~ pe3KO BhlA8HHTbCR COCTORHHR C BKH10ti8HH8M nepeCTpOAKH Ba.JI8HTHNX 

He~TpoHOB, oc~ecTMReMoA B npouecce ( p,p' ). ITpH6HH3HTMbHO TO ~e 

,:;;.;.;;:,,: Av;-unnv ,J..IUVl·.nn::lTDc;.tt .n J:j IJMC'i~Tax dO /d.I-1.. , OCHOB8.HH~ Ha 

KOHH8KTHBHOM (BH6pa!1HOHHOM) B036Yllt,IJ,8HHH. ,lJ.nR ypOBHe~ C OTHOCHT8Hb

HO cna6~ BHHRHH9M Ba.JISHTHNX npOTOHOB MO~eT 6NTb 6onee pea.JIHCTHt!HOe 

OnHCaHHe d () /d fl. , t!SM ~R COCTORHH~ C H8~Tp0HHHMH KOH<fJHrypaUHRMH. 

ne~CTBHT8HbHO, Ka~eCTB8HHO COPHaCytO~aRCR C TaKHM npe~CTaMeHH8M 

KapTKHa H Ha6ntO~aeTCR ~R 3aBHCHMOCTeA d u /ds:t , nonyqeHHHX B 

3KcnepHMeHTe H B pactleTax (pMc.2 H 3). TaK, HanpHMep, aKcnepHMeHT~1b-

PHc. 3. OnHcaHHe B paMKax MeTo~a CBR3aHHHX KaHa.JIOB yrnosNX pacnpe-. 

.ll,eJieHH~ d(f /dJl KOHH8KTHBH3HpOBaHH~ COCTORHH~ C C~8CTB8H

HO~ poHblO ~ByxnpoTOHHNX ( 90 Zr ) H ~ByxHe~TpOHHNX ( 92 Zr ) 

KoH<f>HrypauH~ B R~pax o6nacTH !1=50 • AHa.norH~o omtca.HKe H B cnyqae 

R~ep N , Z ,_, 28 _gHR npoTOHHOPO B036Yllt,IJ,8HHR 2l ( 54 Fe ) H H9~Tp0HHOPO 
COCTORHHR 2l (QS Ni ). ITapaMeTp~ OnTHt!SCKHX noT8H11Ha.JIOB ~R pac~e
TOB no BH6pauHoHHO~ Mo~enH ( nYHKTHp -). =1 , mTpHx - .A =2~3_) npM

se.~~,e~ B Ta6~H~e. PaccwoTpeH~ aKcnepHMe~T~bHNe ~aHHHe .li,H.R 
58 • 6~Ni 

II! H 54 Fe 141 npH ~=I8,6 H gQ,92zr II! npH ~=20 MaB. IToKaaaHH 

3KC118pHM8HTa.JibH~e pa3m!t!HR d () /dQ. ~R CJiyqaR 2; 
54 

Fe H 2l 5B •64
JJi. 

8 

\ 

+ 
N 

.D 
< w 
c:j 
0 
I: -· LD s: 
lXI 
:t ., 
:, 

.... 

L 
N 

0 
01 

l.L .z :z 
::T Q) ::T 
IJ1 .rt LD 

li1 '" :::r .. 3- ,.., 
0 <J 

"' ~ 
I I 'lll 

J: ,., 
m 
d 0 

: 0 

"If 
.J·· .... 

TS! 

I I 

~>· <t, .. 
_,_.,; 0 

....... ·0 

l: 0 

w 
LL 
:r 
t..fl 

:r 

9 

... { 

L 

N 
('j 

01 

.o· 

z 
CD 
Ul 

a 
~ 

--rr..., 
l1l 
~ 

oo·"o-. 
. .. i><t. 

:o 
g 

g_'! 
t• 

... ~0 

i 
~ 

rn 
0 
0 
~ 

0 
m 

0 
M 

0 
0 
~ 

0 
01 

0 
M 

'"') 

0 
:s; 

n.. 



Hble yrJIOBble pacnpe~eJieHHfl do /dn. ~fl IWJIJieKTKBH3HpOB8HHbiX ypOBHe~ 

2j C B~HO~ ~ogs~ BaJieHTHMX He~Tg~HOB - 0,93 92 zr , 0,92 94 zr 
(pHc.2)1! I,4~J Ni , 1,34 M3B Ni (pl!c.3) HaK6oJiee CHJlbHO OTJ!I!-

qamcf! no QeJIOMy Pfl~ npH3HaKos oT ~pyrHx pacnpe~eneHK~ d u /d Jl. 

B TeX Me HJ!K 6JIH3KHX H~8X A~fl COCTOHHKA 2+, XapaKTepH3~~HXCfl KOJI
JieKTI!BH~ H npoTOHHNM B036YM~eHKHMK (pKc.2 K 3). 

PactieTbl do /d.St no MCK ,IJ,JIH KOJIJieKTKBK3KposaHHbiX ypoBHe~ 2j 

npOB0~HJ!KCb HBMH B p8MK8X KOJIJ!eKTHBHOf.l (BK6p8UKOHHOA) MO~eJ!K (pHc.3). 

HeKOTOpb!e oco6eHHOCTK do /dR p83Hb!X no npKpo~e COCTOHHHA 2J , no-

"''' '\KMOMJ' t napaMeTpK3~TCH npH nOMO!IIK p83J!KtlHb!X 3HatieHKA xapaKTepKC

T~K onTKqecKoro noTeHtma~a (Ta6nKual. TaK, HanpKMep, B03Mo~o. qTo 

6~JIL'll8H KpyTI!3H8 cna,n;a d Cl /d JL HeATpOHHbiX KOJ!JieKTKBHbiX ypOBHeA 

2J OTp~aeTCH B pacqeTaX 60JibmeA rny6KHOA MHKMOrO nosepXHOCTHOro 

noTeHQKaJIB. - WD • 0~H8KO, HeCMOTpfl H8 BapKB.UKK napaMeTpOB TIOT8HUKa
Jia, no xapaKTepy ocuKJIJ!f!UKA pacqeTHble pacnpe~eJieHKH d6 /d _o_ 
(pKc.3, nYHKTKp) CaMK no ce6e MaJIO p83JlHQ~TCfl MA~nv COCTORFMRMH 
r>+ ~A t8 -§0" 
~I Fe H Ni ,TaR ~9,K8K K Me~ ypOBHHMH 2I zr K 92 zr 
Ho npK 3TOM pactteTHble pacnpe~eneHKH do /d .n. a o6nacTH cpe~HKX K 

6onhmHx yrnos G nyqme cooTBeTCTB~T no ~3e 3KcnepKMeHTaJibHNM 3asK

CKMOCTHM B CJI~~ npOTO~~ B036~eHKf.l (2I 54 Fe , 90 zr ), tieM 

Het1TpOHHbiX (21 Li t Zr). BepoHTHee BCero, QTO 38 3TH paCXOM-

,IJ,eHKH OTBeTCTBeHHO HeyqT8HHOe B KOJ!JI8KTKBHOf.l M0~8JIK CKJ!bHOe lleHTpaJib

HOe ( p-n ) - B38.KMO.IJ,e~CTBK8 B Cnyqae B036YJ!U!.eHHH BaJI8H'I'HhlY HPIA'T'nn

MVI:l' 'rOI'.Il,Q KB.K pOJib Il8HTpaJibHOro ( p-p) - B38.HMO~eACTBKH ( npOTOH~e 
KOH¢KrypaQKK) OTHOCHT8JlbHO CJia6ee. 

Yrnosble 3B.BKCKMOCTH aHaJIK3Kp~~eA cnoco6HOCTK A(G) oco6eHHo 

QYBCTBKTeJ!bHbl K npOTOHH~ K H8~TpOHH~ B036~eHKHM, npHtieM B nepB~ 

oqepe,n;h ,li;JIH co7I~3/K~ 4
1 

, r,n;e M8Hhme, 'qeM ~H ypoaHet1 2+, poJib nonH-
pK3armK ocTosa • Cpe,n;H 3KcnepKM8HTaJibHbiX pa3nHtiK~ A(G) ~H co-

CTOfiHKA 4+ MOMHO ~H onpe~eJieHHOCTK Bbl,ll;eJIKTb npeo6Jia,IJ;8.HHe no anre6-

paKtieCKOA BeJIHQKHe 3HatieHKA A(Gl s o6JIB.CTK MaJibiX K cpe,n;HKX yrJioB G 
B CJiyqae npOTOHHbiX B036~eHK~ no Cp8.BH8HH~ C HeATpOH~: 4+. 3 QU 
90 92 + . 58 • • 

Zr K 1,50 Zr lJIK 4; 3,62 H 2,46 M3B Ni (pHc.I6). KoH¢1'1-

rypau~~ (1Lg 9; 2 ) K ~2~d 5; 2 J2
, COOTBeTCTB8HHOf ,1\JlH ypOBHe(;l 

3,08 Zr K I,bO M3B · Zr xopomo H3BecTHbl / 9 , 15 • 61. He sbl3blsaeT 

COMH8HKH KB8.3Htl8.CTHQH08 Het1TpOHHOe K tl8CTHt!HO-,ll;blpOt!H08 npOTOHHOe 
B036~eHKH COOTB8TCTB8HHO ~JIH COCTOHHHA 2,46 H 3,62 M:3B t)(3 J;i /17/ 
EcnK B paMKB.X BK6paUKOHHOA M0,11;8JIH y,n;aeTCfl B ITeJJOM OTp83KTb MaJible 
3HaqeHKH A(G) B yKa3aHHoA o6nacTH G, xapaKTepHble ~H He~TpOHHbiX 503 _ 

6~eHKA ( PKC • J 6, TIYHKTHp) , TO, 'l:T061:l B K8KOt;\-To CTeneHH npK6JJH3KTbCH 
K 60JiblllHM B8JIK'lHH8M A(G), CBOf.lCTBeHHbiM ~JIH npoTOHHMX B036~eHH~ 4+, 
Heo6xo~HMO ssecTK 6oJJhmoA napBMeTp ). ~ J ( wTpKX) . Bse,n;eHHoe 
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;_,. ~4o; j->~ , r.n.e f4 - napaMeTp ueHTpaJibHOA reKca,n;eKanonh-

HOA .n.e¢QpM8.llHK, a f's4 - napaMeTp COOTB8TCTB~eA CniiH-Op6KTaJibHOf.l 

.n.e¢opMru,HK. ~cnOJib3osaHKe A f!BJif!eTcfl, cKopee acero, napaMeTpK3auKeA 
HeyqTeHHoro B KOJI.IIeKTHBHOf.l MO,ll;eJIH ,IJ,OTIOJIHHTeJibHOro HYKJIOH-HYK.IIOHHOrO 

83aHMO,Il,ef.lCTBHH, nOHBJI~erOCfl B CJ!yti8.8 npHMOrO B036YM,IJ,8HHH BaJI8HTHbiX 

HYKJIOHOB Ha.lleTa~~MK npoToHaMH. B npoTKaonono~HOCTb ueHTpa.llbHOMy B38K

Mo~e~CTBKD npH HB.CTO~KX BeJ!Ktli'IHB.X Ep cniiH-Op6HTaJibH08 B38HMO,n;eACTBK8 

npe~nonaraeTCH 3H8.tlHT8JlbHO CKJibHee B (p-p)-CTOJIKHOB8HKfiX, tl8M B 
( p-n ) • Tor,n;a CT8HOBKTCfl HCHO 1 TIO'l8My 60Jiblll08 3H8tieHHe ). He06XO,li;H

MO BB8CTK ~H ~OCTHMeHHH 60JiblllKX BeJIKQKH A(G) HMeHHO ~H COCTOHHHA 

4+ c npOTOHHbiMH B036yM.n.eHKHMK. P83yMeeTCH 1 cnKH-Op6HTaJibHble CKJ!bl 

B8lltHbl H ~H OTIHCa.HKH do /dSt 1 oco6eHHO, K8K XOpO!llO K3BeCTHO, B 

o6nacTK 6onhmKX yrnos. ITo.n.KoppeKTHposaHHoe npK noMo~ sse,n;eHKH A 
cnKH-op6KTa.llbHOe a3aKMO,ll;ef.lCTBKe ~H npOTOHHbiX B036~n;eHKA HeCKOJibKO 

ynyqmaeT K OnHC8HHe d<i /dSl (pHC.3, WTpKX) • 
KoHetlHO, HSH6onee CTporo BK6p8I!KOHH8.fl M0,11;8Jlb NOllt8T 6b!Tb np~Me-

HeHa B cnyqae pacqeTOB ,li;Jlfl OKTynOJibHblX BK6p8.11~~H~ COCTOHHK!:I 31 • 

xopomo K3BeCTHbiX B 90zr H 92Mo (pHc.Ia) KJ!H 1 S (pKc.4). 
3,n;ecb onHcaHHe KSK A (G), TB.K H d 6"' /d .n. ,n;ocTKraeTcH o,n;HospeMeHHO 

6e3 KSKHX-nK6o ,n;ononHHTenhHbiX npe~nonoMeHH!:I. HenJioxo onHcblsanTcH_6e3 

,n;onOJIHHTeJlbHOA napaMeTpK3aUHK K ,li;OCTB.TOtlHO KOJineK:HBHble ypoBHH 51/~4/ 
40Ca (KSK, a 3yMeeTCH, H OKTynonbHOe COCTOHHHe 31 B TOM lite H~pe) 
.. 90 - g~k!~ ln•M T .. , vnmcr "'""'"" ~p lUAPP.'I'I"R HP.R'O'I'opoe OTKJIOHeHKe 

~T :3K::ne~HMeHTa:·~~~-~~tleM H ~3B8C;eH 38.MiTHbiA BKJ!a,IJ, KB83H~8CTKQ
Hb!X B036yM,n;eHK!:I, HanpKMep, B 5r 90Zr/24 ,25 • XapaKTep A(G) (pKc.4), 

KSK H d (J /d .n_ ( HB. pHC .OnYllleHO ) 
1 
~H ,li;OCT&TO'lHO KOJIJieKTKBH3HpOB8.H-

HOrO ypOBHH 3I 160 TSKM8 B o6~HX qepTaX MOllteT 6b!Tb OTp~eH BK6pa-

UKOHHO!:I MO,n;eJib~. 
KaK Mbl noKa3b!BaJIH B/1,3/, ,n;JIH pH~& 6JIH3KKX no &TOMHOyY HOMepy 

A H,n;ep KMeeT MecTO onpe,n;eJieHHaH KoppenHUKH Me~ xapaKTe~M A(Q) 

(a HHOr,n;a K d () /d SL ) II 3HeprHeA B036YM,~J,eHKH yposHef.l E • TaKaH 
KOppeJIHQKH MOMeT 6b!Tb CBH38Ha C .H,IJ,epHof.l CTpyKTypo~, T.K. COCTOHHHH 

onpe,n;eJieHHOf.l CTpyKTyp~, XOTH H He scer.n.a CTporo JIOK8.JIH30B&Hbl ITO 3Hep

rliH, tlSCTO sce-TaKH HSXO,li;HTCfl B 6JIH3KKX no A H~8X B K8KOM-TO orrpe

,n;eneHHOM HHTepsB.Jie A E*. HeKoTopw npKMepoM sToro MOMeT CJIYMHT~4 Kap

THHa sapHaUHH A(G) ,n;JIH pH~a JierKMX H,ll,ep (pHc.4l. TaK,B cJiyqae Mg 

32,34 S (cnpasa) BH,li;HO, KSK O~HH THn yrJIOBOA 38BHCKMOCTK Ai~ n~K 
IrK =J- K I~ =2+ Tpa.Hc¢QpMKpyeTCfl B ~pyroA THTI npH TeX lite ( 3 M 

2+) no Mepe ysenM~eHHH E*. PactieT noK8.3biBB.eT, tlTO O,li;HH H3 3TKX TKnOB 

(HHMeJleM~e ypOBHK) npM ill .. J- H 2+ B UeJIOM COOTB8TCTByeT OnHCaHMD 

C ¢QpM~KTOpOM Bi16pa1IHOHHOA MO,ll;eJIM ,n;JIH H,n;pa 32 S • BbJmeJie~Me COCTO-

II 



RHHR 3- H 2+ B 24 Mg no xapaKTepy A(G) npaKTHqeCKH COBna~a~T C 
yposHHMH H3secTHo~ qacTH~o-~oqHo~ cTpyKT!~H 16o (HnH 18ol. qTo 
KacaeTcH HH3Ko~eM~ero ypoBHR 2r; T,gs MaB 0 (Ha pHc.4 He noKa3aH), 
TO OH H no CBoe« npHpOA6, H no xapaKTep~ A(G) po~CTBeHeH, HanpHMep, 
HH3KO~eMallleMJ' COCTOHH~ 2I 24 Mg (H~H <:.ONe ) • TaKHe ypOBHH H no 
3HaqeHHHM E*, H no xapaKTepy A(G) OTCYTCTBYDT B ~B~ MarHQeCKOM 
H~e 16o. 

3aBHCHMOCTH A(G) ~H COCTORHH~ 3- M 2+ 160 y~aeTCH B uenoM OnM
caTb (pMC.4) no BH6pauHOHHO« MOA6nH C napaMeTpaMH OnTHQ6CKOPO noTeH
UMMa, nonyqaeMoro 113 no~roHKM ynpyroro pacceHHMH Ha 160. O~HaKo npM 
pacqeTe aHMOPMQHHX A (G) cocTOHHM« 3-, 2+ 24 Mg ~H TaKHX Me E* 
3TOPO ~OCTHQb HeBOSMOMHO C napaMeTpaMM TIOT6HUHMa, COOTBeTCTBYD!IIePO 
ynpyro~ pacceRHHm npoTOHOB Ha H~e 24

Mg • C nocne~HMH napaMeTpa
MH ~H 4 t~ MOMHO onHCaTb TOnbKO HHSKOneM~He ypOBHH, Kll.K, Hanpli
Mep, 2j; 1,37 MaB TOPO Me ~pa, o6yc~osneHHH6 B036~eHH6M BHemHe« 
( B - d ) -o6onOQKll. 8biiUe~eM~Me COCTOHHIIH C T6MH Me I I: B TeX Me HnH 
coce~HHX H~~ax 6asxpyvTcH Ha sos6~eHMH rny6oKHX BHyTpeHHMX o6onoqeK. 
Ta~ B ~e 4 Mg COCTOHHH6 2l KO~neKTHBHSHpOBil.HO H o6ycnosneHO nepe
CTpO~KO~ BMeHTHHX HYKnOHOB (a-d )-o6onOQKM, B TO BpeMH KaK ~OCTa
TO~O BHCOKO neM~M~ ypoBeHb 3-; 8 36 MaB TIOCTpOeH Ha BOS6~eHHH 
rny6oKo~ o6onoqKH Ip,KaK H B n~pe 16o. B aToM H cne~eT HCKaTb npHQHHY 
cxo~cTsa A(Gl ~JIH yposHen T 2 ~ H 16o (pHc.4): no CY!IIecTsy sTo 
cocTOHHHe o~oro H Toro Me RnnA 5n-"'"""~~- _ ~:::::~:;:::.;;-;;;-..;.:. uv ;, (;; ~ :11-'utl

HH T ;),2' .J<i S OTHOCHTCH K ~pyroMy, ropa3AO 60~bmeMy no pll.3MepaM OC-
TOBy. 

B saKn~qeHHe asTopH BHpaM~T cso~ rny6oKyv 6naro~apHOCTb q,rnac
xay3epy, P ~e CBMHHpCKH, E.Manepy, *.THpboHy 3a yqacTHe B npose~eHHH 
aKcnepMMeHTOB. ABTopH TaKMe qpeSBHQa«Ho npMsHaTenbHH B.*H~~e, *.COAH
Hocy M B.~.OCTPOYMOBY sa HHTepec K Hll.CTOH!IIe~ pa6oTe H ~.PenHMY sa 
npe~OCTaMeHMe npO!'pa.MMhl EGIS • 

PMc.4. KoppenHUHH ue~ xapaKTepou A(G) H 3HeprMHMH B036~eHH~ E* ~ 
COCTOHHMR, npoHMHIO!IIaHCH KaK B CJiyqae I !)< =J- , Tll.K M I ~ =2+ 

~H ne!'KMX ~ep. UoKil.Sil.HO BOSMOMHOe peSKOe HSM6H6HHe no xapaKTepy 
OCUMnnHUMR Sll.BMCHMOCTe~ A(Q) O~OBpeMeHHO ~H ypOBHeR 3- H 2+ npH 
nepexo~e OT Hli3KMX SHaQeKMn E* K 6oJiee BHCOKHM. lliTpMXOBHe H TiyHKTHp
HHe KpHBHe - pacqeTH no MCK c Mcnonb30Bil.HMeu BH6paUHOHHon Mo~enM, 
napaM6TpH onTMQBCKMX nOT6HUHMOB ~H KOTOpHX npHBe~eHH B Ta6nMUe. 
~H cpaBHeHH' A(Q) KcnoJib30B~ aKcnepMMeHT&nbi.e pe3Y.nbTaTH ~H 
ypOBHeA 6,13 4•23/ H 9,85/191 160; 5,25 18o/20 ; 1,37/4•22/, 8,36/22/ 
M 9, 00 (,~ononHeHHHe B Hll.CT. pa6. AaHHHe/7/) 24 Mg ; 4, 29/2I7 H 
5,01/3/ 32 s " 4,69 MaB 34 s 131. 
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nnasKo A.B. HAP· P6-83-794 
npoRBneHHe CTPYKTYPW PRAa cpeAHHX H nerKHX RAeP 
B HeynpyroM pacceRHHH nonRpH30BaHHWX npOTOHOB C 3HeprHeH 20 M38 

noKa3aHO, 4TO npH HeynpyrOM pacceRHHH nonRpH30BaHHWX npOTOHOB C 3Hep
rHeH oKono 20 MaB yrnoswe aaBHCHMOCTH aHanH3HPY~eH cnoco6HOCTH A(~, 
a TaK*e s HeKoTopwx cny4aRx - H yrnoswe pacnpeAeneHHR AH~epeH~HanbHWX ce-
4eHHH, OKa3WBa~TCR 4YBCTBHTenbHWMH K RAePHOH CTPYKType. npH aHanH3e aasH
CHMOCTeH A(~ nO MeTOAY CBR3aHHWX KaHanoB C HCnonb30BaHHeM BH6pa~HOHHOH 
MOAenH RAepHaR CTPYKTypa B036y*AaeMWX COCTORHHH napaMeTpHayeTCR npH noM~H 
K03~H~HeHTa A • f3 8 ' 0 'lf3°, rAe f3 8

'
0

' H f3 c - napaMeTpw Aecj)opMa~HH cnHH-op6H
TanbHoro H ~eHTpanbHOrO noTeH~HanoB COOTBeTCTBeHHO. TaK, AnR KOnneKTHBHWX 
cocTORHHH c I" = 3- 1 11tlzr, 112Mo H 32•34 8 I nonaraeTcR A = 1 . B cny4ae 
I" = 4+ AnR ypOBHeH C onpeAfnR~eH ponb~ HeHTPOHHWX B036Y*AeHHH 
/2,46 MaB 68 Ni H 1,50 MaB 2 Zr I TaK*e npHHHMaeTcR A "' 1, OAHaKo AnR 
npOTOHHWX COCTORHHH 13,63 M38 .SNi H 3,08 MaB 90Zrl Heo6XOAHMO BBOAHTb 
A • 3 . 

Pa6oTa swnonHeHa B fla6opaTopHH BW4HCnHTenbHOH TeXHHKH H asTOMaTHaa
~HH OH.AH. 

Plavko A.V. et al. 
Manifestation of Structure of Some Mean and Light Nuclei 
in Inelastic Scattering of 20 MeV Polarized Protons 

P6-83-794 

It is shown that in inelastic scattering of polarized protons with an 
energy of about 12 MeV the angular dependence of analyzing power A(9), 
and in some cases angular distributions of differential cross sections 
turned out to be sensitive to nuclear structure. When studying A(9) by 
the coupled channel method using the vibrational model, nuclear structure of 
excited states is parametrized by a coefficient A -f3 8

'
0 'lf3c,where f3•·o· 

and f3c are deformation parameters of the spin-orbit and central potentials, 
respectively. Thus, A•l is supposed for collective states with I"·3-
;11Dzr, 92Mo and 32,848 /. In the case of I"- 4+ A- 1 is a 1 so supposed for 
the levels with a dominant role of neutron excitations /2.46 MeV ~~i 
and 1.50 MeV 82Zr /, however for proton states /3 . 62 MeV 68

Ni and 3.08 MeV 
90Zr/ A~ 3 should be introduced. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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