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BunLrenbMH 3. u .up. P15 - 11640 

H ccnenosaaue cTpyKTyphi aa.pa 87Y MeTO.QOM cneKTpocKonuu 

ycpellH6HHbiX pe30H8HCOB 

JlnH onpeAeneHHH CITHHB H qe'l'HOC'l'H ypOBHeii Hllep B7y Ge(Li) /l8'l'eKTo-
poM H3MepeHbi r'8MM8.CJieKTpbi H3 peaKUHH 86 Sr{p,y)B7y C HCIIOIIb30B8HH6M 

npoTOHOB 2,8 - 3,8 M3B. CrreKTphi 6hiiiH ycpenHeHhi, t.ITo6bi paanenHTb nep

BIPIHhie H BTOpH'IHbie r'BMMa-nepeXOllbi. 3Ta H3MepeHH8SI aaceneHHOCTb 

3HepreTHl{8CKHX ypOBHeA KOH8'1HOrO Bllp8 S?y COIIOCT8BII6H8 C COOTBeTCTBYID 

lllHMH l{HCIIeHHbiMH p8Cl.J6T8MH, BbiiiOIIH6HHbiMH B TepMHHBX CT8THCTHqeCKOJ:.i 

Monenu. PesynbTaTbr YKB3hiB8JOT Ha cymecraosaaue Koppenguuu Me*llY HHTeH 

CHBHOCTBMH r'BMMa-nepeXOli.OB H CIIHHOM H l.J6THOCTbiO KOHe'IHbiX COCTOBHHH, 

aacensieMhiX s 3THX rrepexoaax. 

Pa6oTa BbiiTonHeHa B fla6opaTopuu aeiirpoHHOll ljJH3HKH 011 Hl1, 

Coo6IU9HH9 06b9AHH9HHOrO HHCTHTy'l'a HA9pHb!X HCCil9AOB8HHI!, lly6Ha 1978 

Wilhelmi z. et al. P15 - 11640 

AVEraged Resonance Spectroscopy Study of the 
87

Y 
Nucleus 

In order to determine spin and parity of 
87

Y nucleus energy 
leVBls, gamma spectra in the 86Sr(p,y) 87y reaction haVB been 
measured using 2,8-3.8 MeV protons and a Ge(Li) detector. The 
spectra have been averaged to separate primary and secondary 
gamma-transitions, Thus measured energy level population of the 
final 87 Y nucleus are compared with corresponding computer cal
culations performed in terms of the statistical model, The results 
point to the existence of a correlation between the intensity of 
gamma transitions and the spin and parity of final states populated 
in these transitions. 

The investigation has been performed at the Laboratory of 
Neutron Physics, JINR. 

Coo6meane 06beAHHeaaoro HHCTH'l'yTa HAepHhiX HCCneAosaHHii, lly6Ha 1978 

© 1978 Ofif,eJJ.BHeHHbl/l BHCTBf'YT H/JepHhlx accneJlOBaHBil /1y6ea 

I. BBEI!ffl 

KaK OOKB3BXE EoXHHrep H TOMBC /I-3/ HB npHMepe peaKUHH 

fi. , t ) , a aBTOpH pa6oT /4-6/_ Ha npPiu:epe pea.K~PIPI ( p , J" ) , 
cneKTpOCKOIIHJl ycpe,IUieHHNX pe30HBHCOB 003BOII!16T onpe,n;eJIET:& Be

JIEqEHH COEHOB E qeTHOCTei HH3KOJI63B~X ypoBHei KOHeqHoro ~~a. 

EcJIH EHTeHCHBHOCTH, cooTBeTCTB~e ( -nepexo~aM c BHCOKo-

B036y~eHHHX ypoBHei COCTaBHODO ~a HB HH3KOJieEBmH6 COCTOHHRR 

KOHeqHoro ~~a, ycpe~TD no MHOrKM pe30HaHCBM COCTBBHODO ~

pa, TO TBKHe HHT6HCHBHOCTH He (Jy,TfYT 3BBHCeTD OT KBBHTOBHX xa

paKTepECTHK HaqaJIDHHX COCToaHHI, a TOJIDKO 3aBHGaT OT CnEHOB H 

qeTHOCTel KOHeqHHX ypoBHei H, oqeB~O, OT 9HeprHI nepexo~a. 
i6ct_ 

B KaqecTBe MHW6HH ECOOJID30B8JICH qeTHo-qeTHHI H30TOO ~ • 

BeJIHq-zHa Q ~ pea:tanm ( p , tJ ) B COOTB6TCTBHH C pa6o-

rol /?I paBHa 5, '764 M3B, a .lUI II peaKIUriH (P, n. ) -

6,089 M3B, dHaro~apH qeMY He!TpOHHHH K8H8JI OK83HBaeTCR 39KpH-

TIIM. 

B Ta6nxue I co6paHa HSBecTHaH cneKTpocKonHqecKaa H~PMB-
g1Y !WH, OTHOCffili8HGa K ~~y • 8Ta TB6JIXU8 CO,n;epEHT pesyJIDTBTR 

HCCJie~OB8HKil peB.KI:U!H ~6 Sr ( !>tJe, d ) S+y /8/, 85 y ( p , i ) gf.y 

/ 9/ H peaKilHH $s-r- ( p , d ) gt y /!0/ • 3~6CD Jte B nepBOH 

KOJIOHK6 npe~CTBBJI6HH pesyJIDTBTH HBCTOHmel pa60TH, KOTOpH6 

6yJTYT o6cyx,n;eiW .IUl JII>me. 

3 



. 
H 

I 
ill 

NO"""~NM~ .qtU')('lC') § CX) §MC.OlOI.O C') 
.J I o "'"' "'"' C\1 OC\1 

~ ..,. 

t 
.COl a 

ll.l;. ~2 c-cn 
,_., 
!:'-0 
t-IC\1 
t-IH 

-"' t-10> 0 ..,.,_, 
<lJ <0!:'
t-1 t-IH 

C\HOC:0t'- """ [! 
~~~~ ~ ~ 

<q!C"--HI-tlONI.O 

~~~~~~~ 
MH<O::j:~ H 
~!ijl~.,., g 

..... HHHNNNN C\INC\ZNN C\1 

~ ~ ~ ~ 

[, [, [, 
? u ~ ~ ~ 
00 ... - - -"0 ...., [,t, [,[,t, t, [, [, t, [, ~' 
:! ~a;. -;;,~-;;, a;. ~ -;;:,. a;. -;;, ., I 

"' ...., ~ 

Jj • ~ o~ ~~tg ~ ~ ~ g ro s::; 
..0 w ~ M ['.O')H c.o co 0 C\1 £': ~ 
OJ ....J H t-_.H H N N N N I 
~ ~ 

'&-. 

' ~ 

~ ...., 

iii 
"'" we 

1': .., 

~~~~ 
HQ)~ ~ 
0H20') 0!:'-g;;.,S; ~~ 

Ht-1 

§ 

ci 
0;

t-..N-;t. 
~ 
~ 

gst-tcn 
tl)~g 
t-lt-lt-1 

I 
N 
~ 

- ++ -
~~ ~~~ I .. "'N NN ~ ci 

~ 

+ 
N 
0;-

g 
~ 

>-I I ~"(;;- -;;,-;;,.-;;, ~ ';;)- ~"(;;- ';;)- ~ I t;; -e"~ ""-
~ ~ - ! 

...... ,......._., ...... )(~ !3-
L 1w x: ({) ..... .. ., 

>
" a> 

I< .., 

0~ 
,......... 

~~~s~~ 
HHHH 

~gs~ c;~~~~ ~~m~ 
lOWW t'--l'-COCOO"l OHHH 
HHH HHHHH NNNN 

s~~~ "'te c:o 
gjgjgjgj ~~ ~ 

I 

I I + I ++ + ~ ..-
..-... ..-... ..-... ..-... ..-...N ..-... HI 

~~~ ~ ~~ -~ 
~~ N~M m H H ~"'& N t, ~ .::: t'-

>o ~?::- ~c-.2~~ c-.2 N N&~C\1·~ ~ ~ -;:::, ~ N 
[, 
~ 

... .......... .......... ........... ......... ........... .......... ........... "' .......... 
~ e!:::!£:. e ~t!- e 1 
L• ~ ~ 
~ w ~ og ~~~~ l'- ~ ~~a~~ co 
m ~ ~ l'-ID~~ § ~ ~~~~~ ~ 

.... 
~ 

4 

"' "' gj ~ § 
"' "' 

"' ro !:'- H 
gJ ~ ~ 

2. OIIMCAI:!ME 3KCITEPJ1MEliTA 

2.1~ • 

iv'rnmeHb Ms Hsororra 
86Sr, ooorameHHoro .no 95,8%, HsroToB

J1H.n:acb IIYT8M pa3JIOlK8ID!H B BaeyyMe S,.. C03 H HCIIapeH:wi IIOrry''tJ8H• 

HOro TBKHM o6pa30M CTpOHUW! HB TOHI\Yil (0,1 11n ) IaHTaJIOBYD IIO,LI

JIOJKKY. ilepe~ H3B.ii8'tJ8ID!8M "il3 BaKYYMB MHW8Hb IIOKpHBB.iiBCb TOHKHM 

CJI08M 30HOTB (~I K3B) ~nH rrpe~OXp8H8ID!H ee OT OKHC.il8HHH H ~JIH 

ynyqmeHRH rennooTBo~a. To~Ha MHmeiD! orrpe~enanacb no cMemeiD!ID 

rronoJKeHRH pesoHaaca B peaK.UHH :1..1- AI ( p , t >
28 Si npH sHeprzz 

IlpOTOHOB 992 K3B ~nR 'tJHCTOit BJIDMHID!eBO! MHID8ID!, a 3BT8M ,J:I}ljl 

8JIKW'IHH8BO! MHID8ID! C HBimJieHHHMH CJIOHMH SG ~ H 30.iiOTB • 

TO.iiiiiHHB MHID8ID!, onpe,n;eneHHBH OIIHCaHHbW BUWe M8TO,I\OM, 

cocTaBJIH7Ia ( 12±1) K8Il .n:}ljl aHeprH~ npoToHOB E p = 3 MsB. 

2.2 3KCIIepHM8HT. 

HsMepeHM t -KBBHTOB, IIO;rrytJaeMUX H3 peBRil)'IH YJ§.(p,o)lH·y, 
61:WH BHII01!HeHH c noMOIIIbiO Ge ( Li ) ,neTeKTopa paspemeHHeM 

3,! K3B ~ Jl -KBBHTOB 1330 K3B. repMBHH8BI:ll ~eTeKTOp pac

nonaranM IIO,ll; yr7IOM 90° IIO OTHOID8HH!O It IIYtJKY npoTOHOB. ,UJil1 

YM8Hbill8HHH HHT8HCHBHOCTH HH3KOSHepreTH'tJ8CKHX (( -KBBHTOB 

nepe,n; ,ll;8T8KTOpoM YCTBHBBHHBBJICH C.iiOR CBH.HLJ;B T07IIIIHHOI 5,12r/c~ • 
CneKTp HMIJY.ilbCOB OT ,I{8T8KTOpa perHCTpHpoBBJIM 4096-KBHBJibHHM 

BHBnH3BTOpOM H 3BIIHCUBBJICH HB MBrHHTHY!O JI8HTY 3BM E3CM-4. 

3aep!'Rii npoTOHOB zsMeHHJIBCb B npe.ne.n:ax oT 2,8 ;D.O 3,8 MsB c marou 

B 20 K3B. TaRHM o6pa30M ObiJIO IIO;rrytJ8HO 50 OT,neJibHbiX t -CIIeKT

poB. HsMepeHHe ltBll\ll;Oro H3 HHX I!pO;D.OJIJKBJIOCb OKOJIO 1,5 'tJBCB, B 
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IIOJIY'l8HHhiH sapH,D; HB MHW8Hl'l 39 O,D;HY SKCII03MI..UUO COOTB8TCTBOB9ll 

IlpMM8pHO 30 MKll. ~ ycTp9H8HMa CMCT8M8TM'l8CKMX OWM60K npo

li3BO,IU'l.lillCb .D;B8 H83aBMCliMI:l8 cepMM H3M8p8HHii. 0.D;Ha BO Bp8Mfi II0-

Blill8HH.f.l SH8prHfi IIpOTOHOB, BTOpaH - BO BpeMH ee DOH:I!lli:8H>!H. 

3. PE3YJihTAT!:1 MSMEP:EffiiR 

IlpH H3MepeHHR ( - cneKrpa B peaKIJ;MR 8-6£r. ( p , tJ ft-'j 
,ll;8T8KTOp perRCTpHpOBBll KBK CII8KTp II8pBM'lHHX t -KBaHTOB, HC

IIYCK98MElX IIpM nepexo,n;e C Bh!COKOSHepreTH'l8CKMX COCTO.f.lHH:ii COCTBB

HOro .f.l,ll;p8 HB HR3KOSHepreTH'l8CKR8 ypoBHM f5"f y , TaR M CTI8KTp 

BTOpR'lHh!X t -nepeXO.D;OB, B03HMK8IOOIHX B p83YllbTaTe pa3p.ll.ll;KH 

HM3KOB036YJK.D;8HHh!X ypoBHeii 
81 Y • Pas.nerreHHe o6oRx crreKTpoB 

IIpOHCXO,IU'JJIO B CBMOM IIp0U8CC8 ycpe,D;H8HMH. 

Ycpe.D;HeHHe H3MepeHHhlx crreKTpoB (I -KBaHTOB saKJIID'lanocb 

B CyYM:I!pOBaHHH, KOTOpoe D~OH3BO~Hll0Cb ~ByYH CITOC00aMH 0 ~aDmHMH 

CIT8KTp nepBH'lHh!X M iTOpH4Hh!X (-KBaHTOB COOTB8TCTB8HHO. 

Bee onepamm no o6pa6oTKe crreKTpoB rrpOH3BO,D;HllMCb Ha 3BM 

J33CM-4. IlOJIY"'l8HHhl8 ycpe,D;HeHHh!e CII8KTphl t -KBBHTOB, COOT

B8TCTBYJOOIH8 nepBH'lHh!M H BTOpM"tJHh!M rrepexo,n;aM, o6pa6aTimaJIHCb 

IlpH IIOMOlllld CTBH,napTHO:ii rrporpaMMll, 0Ilp8,D;8Jlfll00l8R II07IOJit8HMa, mH

pHHhl M nnoma.n:H IIHKOB. Eonee no.npo6Hoe OIIHCaHMe npoue,nyphl o6-

pa6oTKR MOlKHO HaRTH B HameR np8,ll;hi.IJYlll8:il pa6oTe /
5/ • 

Ha pMc.I npe,ncTaBrreH cneKTp rrepBH'lHHX Q' -KBBHTOB, 

HCIIYCK98Mh!X B peaKIJ;HH &G Sr ( f , fS ) gry . 3,necb IIHKH, CO-
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, I Jp 
1 
Lf - cm!H Jl[ op6HTaJibHhiH MOMBHT BO BXO,II;HOM KaHane; 

Jp', Lp' - cmm Jl[ op6nTaJibHhli.t MOMBHT B KOHKYPHPYKlllBM KaHane, 

CBH3aHHOM C HCnyCKaHHBM npOTOHOB; 

T~,y 'dr) T Lf,Jr'- KoaqxpHIJJlBHT.b! nporrnuaeMOCTH .I\llff npoTOHOB no BXO.l\HOM 

J/[ BHXO.II;HOM KaHaJIBX; 

TJ'K - aqxpeKTHBHHR KoaQ$1UHBHT npoHHuaeMOCTll .1\JI.il raMM8-

KB8HTOB, 38C8JI.ilromilX K-8 COCTOflHHB B KOH8GHOM ~npe 

(K=0,1,2 • 0 0' i. •• 0.. N ) ; 
CJt- = 1/2(1+(-1)L.lf; lfTTf ) - B.b!p8lK8Hl18, npHHHMalOOiee 3H8G8Hll8 

1 JI[JIJI[ 0 Jl[ o6ecneGHB8Kl!l88 COXp8H8HH8 G8THOCT8H, 

lf~ 1 ~,lff - OCl03HaG8IDT G8THOCTH ~npa MHlliBHH, COC

LL) 
{Jt 

TaBHOrO ~npa H KOH8GHOro ~I\P8 COOTB8TCTB8HHO; 

- BJ>palKeHHe, npHHHMaKl!lee 3HaGeHHe 1 HIDl O, o6ecneGHBa-

Kl!l88 BHnOJIH8HH8 npaBHJI OT6opa npH HCITYCK8HHH raMMa

KB8HTOB onpe.neneHHoro Trma H onpe.neneHHOH MYJibTHnonb-

HOCTH; 

fJ' (E) - TIJIOTHOCTb ~n;epHhiX ypOBHBH CO Cfl111HOM }
1 

H aHeprHeH 

B036yJK,n;eHID1 E o BeJIHGHHa f BHGHCJI.ilnacb npH no

MO!I\Il T8K H831iB88MOi 6ecnapaMeTpoBO:l! MO,D;81lH llJIOTHOCT:Il MBPHiiX 

ypOBHBR / 12/, OCHOB8HHOH H8 CBepxnpOBO,u,mneR MO,I\811H a TOMHOro 

~npa 1131. CYMMHpoBaHHe no I H lf Be.neTCR no BceM B03MOlK

Hh!M CTIHHBM H G8THOCTRM COCT8BHOro ~npa, 8 CJMMJI[p0B8HH8 no K 
.!lBJlii8TCR CYMW!p0B8llli8M no BC8M B03MOlKH.b!M pa,D;HBUHOHH.b!M K8H8JI8Mo 

B ~PMYJ18 (I) yGT8HO, GTO nepexo~ MOryT 38C8JlffTb He TOJibKO 

OClJiaCTb ~CKpeTHhiX ypoBHBR, HO H OClJI8CTb CnJIOIDHOro cneKTpa, 

noaTOMY KOHKYPHPYIOOIHB pa,D;H8U!IIOHH.b!e K8H8JI.b! npe,n;CT8BJI8HH K8K 

cYMMa .JUlYX GJieHoB, nepBH:i\ co.n;epliU!T cYMMHpoBarrne nepexo.n;on, 

38C8Jl.!l!OOIHX H3B8CTHH8 ypoBIDl 8'f y , 8 BTOpoli - HHTerpHpOB8llli8 

10 

ITO OCl118CTl1 H8l13B8CTHhiX ypoBH8H o 11HTerpHpOB8Hlil8 rrpOH3BO,I\J/[TC.!l 

OT ypOBH.!l 11.
1 (BHC!llero Jii3B8CTHOro ,D;HCKp8THOro ypOBH.!l) .I\0 

::JHepriDl B03dylK,TI;8ID1.!l COCT8BHOro ~n;pa o Koa<l¢ID.U18HT.b! ITpOH11U88MOC

TH ,n;Jlli npoTOHOB BHGllCJlliJijijCb no nporpali'!Me SCAT 1
14< c v,cnoJib30-

BaHl18M napaJ.!BT pOB OIITJ.;'l8CKOrO TIOT8HIU1ilJla l:ieKBTll-fpHHJH!Ca/l'J/, 

3KCTpanmmpy.!l 3TH napaMeTp.b! ,TI;O ::JHeprHH rrpoTOHOB, HC!101lb3Y8~ltiX 

B HacToa!lleM aKcrrepHMBHTe E p =3-4 !if::JlJ, TO ecTb .no o6nac:r·:v. 

::JHeprHi.t, B KOTopoii rrpouecc nornomel!ll.!l npoToHa .!IBH.!IBTC.!l rrpouec

coM TIO,TI;Clap:t.epHiiM, He06XO,JJ;HMO IlpHH.!lTb BO BHHM8HH8, 'lTO Ilpll 

::JTOH rrpoue.n;ype MOryT B03HHK8Tb 60llbllill8 Ollill6KHo Ilo&TOMY nony

'l8HHH8 T8Kl1M o6p830M K03q¢1HUH8HT.b! npOHHU88MOCTil paCCM8Tp¥!B8-

JlJI[Cb K8K JI[CXO,D;H.b!B l1 38T8M IIO,n;BepraJUlCh COOTB8TCTBYKl!lHM KOppeK

UH.!lMo IlO,I\OClHYIO MO,I\Hcf1Hl\8UHIO K03<l¢ID.U18HTOB npoHHU88MOCT1:! rrpoBo

,D;HJlH Knoys H Eli!pc 1161 np:11 Bh!Gli!CliBHH.!lX ceGeHHH ,n;M peaKUHH 

( p 
1 
t ) , HCCll8,!\0B8HHOH ,I\llff J130TOII8 MOJIH6,n;ena o ,II,Jm K03QiPl1-

UHBHTOB TipOHJi!U88MOCTH 

J/[ 38IillCli!MOCTb OT A 
11 KaprrenTepa 1

18
1 

fKBaHTOB 3HepreTHG8CK8H 38BUCJI[!.~OCTb 

np1mSITH B cornacHH c pa6oTa!iill AKcena1
17

J 

l:f ~ C x 10- 1~ xA&/:3 x E~ (2) 

IlocToaHHBfl c 11 K03i{lpHUHBHTI:l rrpoHHU88MOCTH ,I\llff npOTOHOB 

S - H d -BOTIH TIO,D;6Hp8JIHC:& T8Kl1M o6p830M 9 GT06H ,D;OCTHrHyTb 

cornaCKfl M8lK,JJ;Y B.b!GHC118HHO:i\ H Jd3M8p8HHOR B8JIHGHH8MH C8G8Hl1H 

peaKUHH ( p o!o) H OTHOCUT811:&HOH HHT8HCHBHOCTH 38C8Jl8Hl1H 

XOpolllO H3B8CT!WX ypoBHBH 793 K3B (5/2-) :1'1 983 K3B (3/2-) o 

Ilocne BHGHCJ18HM IIOCToaHHOR C U napa.MeTpOB, MO,JJ;HcpHUHpyromHX 

KOS~HUI\BHT~ TipoH11U88MOCTH ,n;liH GSTHHX BOJIH, K03cpcpl1UH8HT~ 

'1p0<1l1IJ;R8'A0CTH .ll;Jlfl IIpOTOHOB p -BOJIH l13MSHHID!Cb ,ll;O IIOJIYGBHH.!l 

11 



cornaCTI.fi MB~~ BH~HCflBHHOH H H3M8p8HHOH HHT8HCHBHOCTR1rn 38Ce
fl8HH.fi ypoBHH 1152 K3B ( 5/2+). Bee BH~HcneHH.fi npoBe.ueH!l c rro-

MOl:l.hJO MO,L\HqJHLU1POB8HHOil: (UnH peaKUH:Il p8,L\118lU!OHHOrO 38XB8T8 npo

TOHOB) rrporpaMMH CINDY /I9/ Ha 8Hvl coc-6500. 

5. OKOWIATFJIH!lffi PE3YJI1TAT~. ,Ii,!1CK.YCCHH 

M3MepeHHb!e H ycpe~eHHHe HHTeHCHBHOCTH t -KB8HTOB, 
86 (I 81-Y 

TICIIYCK88MhiX B peaKUHH Jf' ( P , d ) / , Cp8BHHB81IHCb C 

p83YJibT8T8t.rn TeopeTH~eCKHX p8C~8TOB (Ta6n.2), TIOJIY~eHHIDC H8 

OCHOB8 ypaBHeH:Il.fi (I). B T86mme 2 H3MepeHHb!e H Bb!~!tlCJieHHHB 

HHTBHCHBHOCTH ;r -rrepeXO.UOB HOpMHpOB8HH H8 !tl3M8p8Hlty!O Z 
~n-v 

~4!tlC~8HHYJO HHTBHCHBHOCTH 38CeJieH!tlH OCHOBHOro COCTOHHH.fi I 

COOTBeTCTBeHHO. MliTBHCHBHOCTH 38C8JieHH.fi ypOBHefi g~y Bb!qJtlc-

JIB Hill B!1illeOTIHC8HHOil: rrpou;e,n;ypoi1 ,L\llff p83JIH'1Hb!X B03MOJKHJix 3Haqe-

HHi1 J 1f • Bo BTopoil: nonomme Ta6n.2 rrpHBe.ueHH 3HaqeHM cTIH

HOB H 48THOCTeH, KOTOpHe Bb!0Hp8JI!tlCb !tl3 YCJIOBH.fi H8HJIY4mero cor~ 

JI8CH.fi 113Mep8HHIDC H BH4HCJI8HHIDC B6JIH4HH OTHOCHTeJibHb!X HHT8HCHB

HOCT6H t -nepexo.uoB. 

PesyJibT8TH BH4HCJieHHa, KOTOpHe np:IIB6~6HH B TadJI, 2, 

Y4HTHBaDT TOJibKO HHTeHCHBHOCTH nepexo~oB THIIa Ef. Hs padoT 

oOJIJIHHrepa H Touaca/J/ CJieAyeT, 4TO HHTeHCHBHOCTH nepexo~OB 

THIIa MI npHMepHO B IO pa3 ueHbme, 

cootBetCTBYDIIHX nepexo~oB THIIa E 1 
qey HHTeHCHBHOCTb 

Ha OCHOB6 3THX padOT 

np:IIIU!TO C4l1TaTb
7 

4TO BH4:1lCJ18HHYRJ :llHTeHCIIBHOCTb nepeXO)(OB TIIIIa 

Ei uo:mo cpaBHHTL c HSMepeHHoa BHteHCHBHOCTbll '{ -ItBaHToB. 

12 

DpKHaroe npe~oAozeHHe, no-B~HMowy, HenpaBBJILHO ~a 

ypoBH8A C BHCOKXK 3Ha46HH8K CIIBHa (~ 9/2). 3ro B~O Ha 

npHMepe nepooro Bos6YEJ(eHHoro cocTorunm 81-Y • KaK cne,uyeT 

H3 ,L\BHHHX, IlpBB8,L\8HHHX B T86JI. 2, ~ 3TOro ypoBHH HB,L\0 IlpH

IIHC8Tb 3HaqeHHe eiiHH8 H qeTHOeTH 7/2+, B TO BpeMa KaK H3 ,npy

rHX pa60T (eM, Ta6n.I) xopomo H3B8CTH0 1 qTo BeJIHqHH8 CIIHHB H 

qeTHOeTH ,L\nH aroro ypOBHH p8BH8 9/2+ • oTO HeeornacHe MOJKHO 

od'bfleHHTL ene.L\Y)lllHM o6paaoM: rrepexo,L\H THna E1 , aaeeJIHI<liUie 

ypoBeHL C J"lr ::. 9/2+ 1 MOryT npoHCXO.JUITL H3 eoeTOJUI:Ilit COC

TBBHOro JI,npa 7/2-, 9/2- H II/2- • BepoHTHOCTb IIOHBJieHHH T8KHX 

BUeOKOCIIHHOBUX eOCTOHHHi B eOCT8BHOM JI,npe 3H8qHTeJibHO M6HLWe 

B8pMTHOeTH IIOSIBJI6HHSI COCTOJUIHi C HH3KO:ft BeJIHqHHOi CTIHH8 

H3-3B TOro, qTQ BHCOKOCIIHHOEUe COeTOHHHff B03HHK8~T BeJie~eTBHe 

nornomeHHH npOTOHOB p- HJIH h-BOJIHH (~JIH paeCM8TpHB88MUX 

B H8nieM 8KenepHM6HTe 3H6prHi B036YJK,U8HHH). llo3TOMY Q -nepe

XO,nll BHCWHX M;ynLTHnonLHocTeii, aacellff~e YIIOM.fiHYTLII ypoBeHL 

9/2+, HCnyeK86Mlll6 H3 HH3KOCIIHHOBIDC eOCTOHHHil eoCTBBHOrO JI,npa, 

MOryT ,L\8Tb Cp8BHHTeJILHO OOJILWOH BKJI8,U B HHT6HCHBHOCTb nepexo

.L\8, XOTH CHJIOBBH ~~HH TBKHX nepexo~OB 3HaqHT6JlbHO M8Hbille, 

qeM nepexo.noB THna E1 • DoaTOMY Bee BHeoiWe 3HaqeHHH enHHOB 

( ~ 9/2) HYlltHO paeCM8TpHBBTb He KaK TQqHJle, a K8K B03MOllUII:l6. 

YenoBHH H8CTOH!I1ero aKenepHMeHTa TBKOEH, qTo B pesynLTaTe (( -

nepexo~oB sacenR~TCH npeJK,Ue Beero ypoBHH c HH3KO:It BeJIHqHHOii 

J-lT" • lloaTOMY yKasaHHHe orpaHHqeHHH .UJIH donLIDHHCTBB ypoBHei 

He HMe~T 60JILWOro 3HaqeHH.fi, 

KaK BH.UHO H3 T86JI. I, HHWoPM8Il;H.fi 0 3HaqeHHHX enHHOB H 

qeTHOCTei1 ypOBHeil: 8}Y H6IIOJIH8H. Do~LWHHCTBO paOOT .uaeT 

BeiD!qHHY JT TOJILKO .UJI.fi HH3KOJI6JE8!UHX COeTOHHHi B 8TOM 1430-

TOJie. YpoBHH npH aHeprHH ?93, 983, II52, 1848 KaB 6HJIH Ha6JID-

13 



. ~eJru B 60Jibii!}!HCTB8 IJ,ll:Tl!p()BaHHHX B Ta6n.1 pa6oT • 

0HH T81VK8 XOpOillO H86JllQ~8Jm:Cb B HBl!IHX l13MepeHH.RX, 3Hepi'l1H 3THX 

ypoEH8R H B81Il!lqHHU HX CITHHOB l1 qeTHOCTeA onpe~eneHH B Hamel! 

pa6oTe, xopomo cornacYJOTCJ'I c pesyJibTaTaMH .~YJ'EX pa6oT. B He

KOTop~x cnyqa.RX,H3 Cp8BH8HHH BHT8HCHEHOCTel 38C8il8HW! 3THX 

ypOEHeH ( Ta6n.2), OKa3aiiOCb H8B03MOl1HllM OIIpe;n;eJIHTb HX tJ8THOCTH. 

Ha OCHOB8HHH H8l!IHX peayJibT8TOB H ~aHHUX .~pyrHX pa60T, Ta6n.1. 

BllllleyrroMHHYT~ ypoBHRM rrp:r.mHcaw cne;zyJOmue aHaqemm: "J11"" : 

5/2-, 3/2-, 5/2+, (i/2, 3/2) COOTB8TCTB8HHO. 

YpoBHH c aHeprMeA B036y~~eHHH 1407, 1708, 1756, 1803 KaB 

H86JIID~aiiHCb TaRXe B pa6oTe / 10/, a H8KOTOpH8 H3 HMX- TaKXe B 

pa6oTe jgj, XOTR B IIOC1I8)l.HeA H8 onpe,li81I8HR B8)IJ4qHJW d:v 
.ItnH 3TUX ypoBH8R, a TOJibKO B81IH'UUill op6HT81IbHOro MOM8H'1'8. B 

pa60T8 /IO/ ~aHa Jlliillb HH.lKHJUl OU:8HIW B81IH1JJI!HEl CIIHHB ypoBHH 

I407 KaB, a .~JIJl ocTaJib~ ypoBHeil: Benwuma BepxneH ou;el11Gi. 

CpaBHeHHe :lf3MepeHHElX H BEltJHcneHiillX iiHTeHCHBHOCTeii nepexo:noB 

Ha sTu ypoBHH nosB0.11fleT HaM orrpe.neJIHTh BeJlliqJaHH ypoBHel! J1r 

(?/2, 9/2)+, (3/2, 1/2)+, (7/2'- 1 5/2+), 5/2 COOTB8TCTB8HHO. 

YpoBim c 3HeprHeii B036~!(8llli.ff 1981, 2214, 2292, 2403 K3B 

na6nro.naJIHCb Taue B pa6oTe /IO/, :tr.BYM ~6neTaM c aHeprHRMM 

II84, 2082 K3B MOl!HO rrpniTHcaTb cne.IJYxm>!e 3HaqeHHfl J 1T" : 

(I/2, 3/2, 5/2)-, (3/2, 5/2, I/2, I/2)-. rro~o6HYID npou:e~py 

H81I:b3Jl npHMeHHTb K TpeTI:eMY H3 Ha6m:~naeMWC ~6n:eTOB, liOCKOJlb

ey Ii8T HHKBIWX ~HHHX 0 ero KOMIIOH8HT8X. YpOEHH C 3H8p!'Hei\ 

2500, 2618 K3B He Ha6m;mB1IHCb HHr~e !13 u;HTHpOB8HHHX H8M'.I4 pa6o•.r, 

HO Tipli TBRBX BEiCOIWX 3H8prH.RX B030y~eHRli H8 H8611Xii'{88TCH He

COBllB.neime pesyn:&TaToB ~al!te npM zcnoJI.l:o30Barum rroxoxux MeTo.n.on 

H3Mepe!ffiH. 
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raMMB-llHHHl!, COOTB8TCTBYJOO!I18 nepexo.naM H8 arn ypOBlill, 

T8K xopomo perHCTpl!pYJOTCH B CII8KTpe, 'lTO H8T Hl!K8KHX COMHeHHi! 

B l!X cymecTBOB8Hl1H. BumeynoMIIHYTUM ypoBHRM rrp:lfrrncaHhl C1I e,eyKXIU1e 

3H8'18HRfl J'JT" : (5/2, 7/2)- H 3/2- • 

3AKIIIO'IEHME 

IlpHM8H8Im8 MeTO~a CII8KTp0CKOID1H ycpe.~eHHhiX pe30H8HCOE 

.rvm nccJie.~oBaHHH cTpYKTYPioi JI.~a 81-Y nosBOJil!JIO nony'lHT:& HOB!1e 

CBe.neHRfl 06 3HeprWIX 11 '<I8THOCTHX ypoBHe:it STOI'O Jl,~a • B p860Te 

H96JIIQJJ;eH 21 ypoB8Hl> R.~a gty PI orrpe~eJieHbl 3H8'18ImR HX 

~Tr • nna H8KOTOpUX 1!3 HHX 3HB'leHHR CID1HOB H/qeTHOCTen onpe

.IJ.8JI8Hhl BnepBUe, B ~yrHx cnyqaRX oH:H xopowo corJI8CYJOTCa c Be

Jrn'lHHBt.m, HaitneHHNMH .~yrEMH BBTOpaMH. 

B saKnroqeJille aBTOp!1 B!1pallt8JOT rny6oKyiD 6naro.n;apHOCT:D 8Ka

.~eMl!ey H.M.~paHRY 38 llOCTOHHHHi! HHTepec K p86oTe. Mil oqeHb 

npnsHaTeJil>Jru Taane H.B.CnsoBy 38 nonesH!1e .nHCKYCCHH, rpyrrne 

3KCllnJ8T8~H1! 3r-5 H rpynne orrep8TOpoB E3CM-4 38 o6ecne'leirne 

6ecrrepe6oRHoi! p860TH MBIDMH. 
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