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l"J CCReL!OB8HHe C TpyK Typbl HJlp8 

85
Y MeTallO~ CTieKTpOCKOTIHH 

ycpeaHeHHhlX pe3DH8HCOB 

B peaKUHH 
84 

Sr(p, y) 
85 Y Hccneaoeanacb ypoBHH Hap a 

115 Y. C no-

MOWbiO Ge(Li) aeTeKTopa e o6nacTH aHeprHH npoToHoe 2,8-3,8 i'v\aB c wa

roM 2 K38 (TORWHHa MHWeHH 15 K38) H3MepeHbly -cneKTpb! H H8 HX OCHOBe 

TIORy'leHbl ycpeLJ.HeHHh!S HHTeHCHBHOCTH nepeXDllOB H8 HH3KORelK8WHe ypOBHH 
8 5 Y • npoueaypa ycpeaHeHHSl y~eHbWBeT OTHOCHTeRbHYIO <jlniOKTyaUHIO B HH-

TeHCHBHOCTH nepexoaa ao 5%. 3KcnepHMeHTBRbHbie peaynhTaTbi yKa3biBaiOT 

H8 CyWeCTBOBBHHe KOppeRSlUHH MelKL!Y HHTeHCHBHOCTbiO nepeXOllB H 3Ha'!eHHH

MH }
17 

ypDBHH, aacenseMoro B aaHHDM nepexone. 

Ha OCHOBe cpaeHeHHSl aKcnepaMeHTanbHhlX peaynbTaToB c pac'!BTaMH 

TID CTBTHCTH'!eCKOA MOUeRH onpeneneHhl CTIHHhl H 'IBTHOCTH ypoBHeA UO 3Hep

rHH B036ylKUeHHH 2023 K38. 

Pa6oTa BbmonHeHa B J1a6opaTopHK HeATpOHHoA <jlH3HKH 0YHI11. 

Coo6uleaae Otn.euaeuoro BBCTBTYT& uepawx accne.llo-aal. ,Lly6H& 1977 

Wilhelmi z. et al. P15 - 11026 
8~ 

Study of the Y Nucleus Structure by ti •e l\1ethod 
of the Averaged Resonance Spectroscopy 

The 
84 

Sr( p, y) 
85 

Y reaction was studied for the proton energy 
range of 2.8-3.8 '\!leV using the Gc(Li) detector. The measurements 
allowed us to obtain a spectrum of gamma rays directly populating 
the low-excited levels of a final nucleus averaged in the range of 
1.0 'VIeV. The results point to the existence of a correlation between 
the intensity of high - energy gamma transition and the spin and 
parity of the final states populated in these transitions. From these 
averaged intensities the ·values of spin and parity of a number of 
levels in 85 Y were determined. 

The investigation has been performed at the Neutron 
Physics Laboratory, JI:!'JR. · 
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1. BBE,l!EHHE 

MeTo.D. cneKTpocKonHH ycpe,nHeHHWX pe3oHaHCOB 6wn 

pa3pa6oTaH .6onmiHrepoM H ToMacoM I I-:1/ .D.llJI Hccne,D,oBa

HHJI pa,D,HaUHOHHoro 3axBaTa HeiTpOHOB. HMH 6wno noKa-

3aHo, 'ITO ecnH HHTeHCHBHOCTb y ·nepeXO,D,OB Me:>K.D.Y BbiCOKO· 

B036y:>K,D,eHHWM COCTOJIHHeM COCTaBHOrO JI,D,pa H HH3KO· 

B036y:>K,D,eHHWMH ypOBHJIMH KOHe'IHOrO JI,D,pa ycpe,D,HHTb no 

MHOrHM pe30HaHCaM KOHe'IHOrO JI,D,pa, TO OHa CTaHOBHTCJI 

He3aBHCHMOH OT JI,D,epHOH CTPYKTypw, a 3aBHCHT TOllbKO OT 

MYllbTHnonbHOCTH H THna yKa3aHHWX Y - nepexo.D.OB, He 

C'IHTaJI, KOHe'IHO, O'leBH,D,HOH 3aBHCHMOCTH OT HX 3HeprHH. 

llpe,D,nonaraJI onpe,neneHHLii THn y - nepexo,D,a I o6W'IHO nepe

xo,D,w THna El I H 3HaJI xapaKTepHCTHKH BWCOKOB036Y:>K.D.eH

Horo COCTOJIHHJI, Ha OCHOBe H3MepeHHJI TaKOH ycpe,D,HeHHOH 

HHTeHCHBHOCTH y ·KBaHTOB MO:>KHO onpe,D,enHTb BellH'IHHbl 

J" ypoBHei, 3aceneHHWX B pe3ynbTaTe pacna.D.a yKa3aHHoro 

COCTaBHOrO COCTOJIHHJI. 

OnHcaHHaJI CHTyaUHJI B o6IUeM He H3MeHHTCJI, ecnH 

y ·KBaHTW HCnycKaiOTCJI B pe3yllbTaTe nornoiUeHHJI He 

HeiTpoHoB, a HH3K03HepreTH'IeCKHX npoToHoB. B 3TOM 

cnyqae H3MepJIIOTCJI HHTeHCHBHOCTH nepBH'IHbiX y - KBaHTOB 

B ~YHKUHH 3HeprHH npOTOHOB.H 3aTeM 3TH HHTeHCHBHOCTH 

ycpe,D,HJIIOTCJI no o6naCTH 3HeprHH B036y:>K,D,eHHJI COCTaBHOrO 

JI,D,pa. 

H.D.eJI ycpe,D,HeHHOH no pe3oHaHcaM cneKTpocKonHH c Hc

nonb30BaHHeM npoToHOB 6wna BnepBwe npo~epeHa B pa6oTe 

YM6aprepa H .D.P· / 4 / • B HaCTOJIIUei pa6oTe 3TOT MeTO.D. 

npuMeHeH .D.llJI onpe,D,eneHHJI cnHHO·B H 'leTHOCTei ypoBHei 
85 y 

3 



Ta6Aut~a 1 

S4 Sr (p , Y )8 5 y 84 Sr ( 3 He , d )8 5 y 

Ex ,• 
K3B 

0,0 
18 

272 
414 
436 
640 
752 
796 
865 
936 
966 

1215 
I28I 
1379 
1402 
1433 

J"~ 

1/2-
9/2+ 
5/2-
3/2-
5/2 
3/2-

(I/2,3/2+) 
3/2+ 
5/2 
3/2 
3/2-

(I/2,3/2+) 
(1/2,3/2+) 

3/2-

1605 5/2+ 
1676 (5/2,7/2-) 
1726 (5/2,7/2-) 

1820 (1/2,5/2+) 
1846 ( 5/2) 
1950 5/2 

2004 3/2-
2023 ( 5/2) 

E •• 
X' 

K3B 

0,0 
20 

268 
417 
436 
639 

803 
883 
936 
962 

1215 
1278 
1375 

1428 
1607 

17IG 
1776 

1837 

1992 

.. PeJynLTaTLI HaCTOJIUleil pa6oTLI. 
.... 

1
Me.ncJCep a ,npyrae/5/. 

4 

'lf'lf 

J" 

I/2-
(9/2)+ 
(5/2)-

(I/2,3/2)-
(3/2,5/2)+ 
(I/2,3/2)-

(3/2,5/2)+ 
(3/2,5/2)+ 
(1/2,3/2)-
(1/2,3/2)-
(1/2,3/2)-
(3/2,5/2)+ 

1/2+ 

(3/2,5/2)+ 
(3/2,5/2)+ 

~3/2,5/2~! 
7/2,9/2 

I/2+ 

(1/2,3/2)-

0 ClleKTpOCKOllHH JI,npa llS Y HMeeTCJl llHWL He60llLWaJI 
HH~opMa~JI. He,naaHo ony6naKoaaHa 3Kcnep&MeHTanLHaJI 
pa6oTa Me,ncKepa H ,np/5? B KOTopoil YJ,lOBHH 3Toro HJOTona 
aoJ6y:>K,nanHcL c noMOillLIO peaKUHH ~Sr( He,d) 85 Y. Pe
JynLTaTLI 151 np&ae,neHLI B 111a6A. 1. B nepaoil KonoHKe 
Ta6nHULI npe,ncTaaneHLI 3KcnepHMeHTanLHLie peJynLTaTLI 
HaCTOJIUleB pa60TLI. 

Mo:>KHO eUle OTMeTHTL pa6oTy .D;opoHa H lineHa 16 / ,B 
KOTopoil BJyqancJI pacna.n {3+ H30Tona85 Y. Ee aa
TOPLI Ha6n10,nana ,naa pacna.IJ.a {3+ , JacenJIIOillBe ocHOBHOe 
H B30MepHOe COCTOJIHBJI B 85 Y · Ha6niO,nanHCL TaK:>Ke TpH 
y -nepexo.na a JI,npe 85 -Y, Ho 3Toro 6Lino, KOHeqHo, cn&w
KOM Mano ,AllJl llOCTpoeHHJl CXeMLI ypOBHeB H30Tona 85 y . 

2. 3KCIIEPHMEHT H PE3YJibTATM 

84 
MaweHL Bl BJOTona Sr , o6oraUleHHoro .no 68,7~, 

B3rOTOBllJlllaCL MeTO,AOM &cnapeHB.R CTpOHUH.R Ha TOHKYIO 
/0,1 MM/ TaHTanoByiO llO,AllO:>KKy. TOllUlBHa MHWeHH, Bc
llOllL30BaHHOi B B3MepeHBJIX 1 COCTaBn.Rna /15±2/ K3B,nnJI 
3Hepr&B npoTOHOB E P- 3 M3B. 

CTpoHuaeaa.R MBWeHL o6nyqanacL nyqKoM npoTOHOB, 
ycKopeHHLIX B 3neKTpocTaTaqecKoM reHepaTope 3r-5. 
3Hepra.a npoTOHOB BJMeH.RnacL B npe,nenax 2,8-:-3,8 M3B 
c warow 20 K3B. 

CneKTPLI y -KBaHTOB peaKUBB 84Sr(p, y) 
85 

Y BJMepJI-
nacL C llOMOIULIO Ge(Li) ,neTeKTOpa, perBCTpBpyiOUlero 
3HeprHB ~oToHOB oT 100 K3B .no 11 M3B. TaKBM o6pa3oM, 
O,AHOBpeMeHHO B3Mep.RllCJl KaK ClleKTp nepa&qHLIX Y ·KBaH· 
TOB, BCllYCKaeMLIX npB nepexo,ne C BLICOK03HepreT&qeCKBX 
COCT().IHBB COCTaBHOrO JI,Apa Ha HB3K03HepreT&qecKHe ypoa
HB 85 Y, TaK B cneKTp BTOp&qHLIX rawwa-nepeXO,AOB, B03HB· 
KaBWBX. B pe3yllLTaTe pa3pJI,AKB HB3KOB036y:>K,neHHLIX ypoB-
HeB 85 Y. . 

Ycpe,nHeHBe nonyqeHHLIX cneKTpoa y-KBaHTOB npoao
.IJ.BllOCL .ABYMJI UeTO,AaMB • 

ITepBLIB &3 HBX· JaKnJOqancJI B npJIMOM cy:w:w&po&aHBH 
acex JaperacTp&poaaHHLIX cneKTpoa y -KaaHTOB. BTopoil 
cnoco6 COCTOJlll B CYMMBpOBaHBH nocne,nOBaTenLHLIX raw-

5 
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Ma- cneKTpOB CO C,IJ;BHrOM, KOMDeHCHpyiOII(HM 3aBHCHMOCTb 
:meprHH nepBH'IHbiX raMMa-nepexo.n;oB oT 3HeprHH ao36y)l(
.n;eHHJI cocTaaHoro .11.n;pa. B pe3ynLTaTe TaKoro ycpe.n;HeHHJI 
pa3.n;enJlnHCb cneKTpbl nepBH'IHbiX R BTOpH'IHbiX y - KBaHTOB. 

6onee no.n;po6aoe onacaaae 3KcnepaMeHTa H npoue.n;y
pw o6pa60TKR 3KCDepHMeHTanhHbiX .QAHHWX npHBOARTCJI 
B aamei npe.n;w.n;~eii: pa6oTe /7 I. 

Ha puc. 1 npe.n;cTaaneH ycpe.n;HeHHWii: no 3HeprHH B03-
6y)I(,IJ;eHHJI cneKTp nepBH'IHbiX y - KBaHTOB, HCDYCKaeMWX 
a peaKUHH 84Sr(p, y )85 Y. Ha pacyHKe nHKH, cooTaeTcTayro
ll(He nocne.n;oaaTenLHbiM raMMa-nepexo.n;aM, npoayMepoaaHbl 
cornacao nop.ll.n;Ky pacnono)l(eHRJI ypoaaeii:, 3a-
cenJleMWX 3THMH nepexo.n;aMH. CaMaon ( ) o6o3Ha'laeT 
DHKH, COOTBeTCTBYIOII(He perHCTpaUHH ciloTODHKa, a ( ) ' H 
( )"- perHCTpaUHH ciloTOHa C BblneTOM COOTBeTCTBeHHO 
O,IJ;HOrO HnH ,IJ;BYX aHHHrH»JIUHOHHWX y - KBaHTOB . 

Ha puc. 2 noKa3aH cneKTP BTOPH'IHbiX y -KaaHTOB, 
acnycKaeMbiX B pe3ynLTaTe pa3pJI.n;KH B036y*.n;eHHbiX co

CTOJIHHii: 85Y · 

3. TEOPETHI.JECKHE PACCJETbl 
HHTEHCHBHOCTEH rAMMA-IIEPEXO,l{OB 

Ilony'leHHble aenH'IHHbl ycpe.n;HeHHbiX ceqeaaii: 3aceneHHJI 
ypoBHeii: B5y aaana3apoaanacL c noMOII(biO cllopMynbl Xay-

3epa- cl>em6axa. 
Bbipa)l(eHHe .n;n.11 ce'leHHJI a(p,y. ) 3aceneHHJI onpe-

• .n;eneHHoro ypoBHJI B KOHe'IHOM .11.n;pe B pe3ynLTaTe acnycKa-
HHJI y - KBaHTa H3 KOMnayH.n;- Jl,IJ;pa .n;aeTCJI cne.n;yroll(eH cilop-
• /7 I 
Mynoii:' ·: 

17~2 
a(p,yi)= 2(21+1) 1 

1T 

1 (2J +1) 
J 

X 

/1/ 

X 

I +1 /2 J+ip 
. 1 1 T (L) 
lp""II-1!21 ep=IHpl we epip wy Tyi 

1+1/2 
1-

j ,=11-1/21 
p 

J+ip' T 
I we e, e .=IHp'l P p 

------
N' 

+1jL>T +lfw(L)P (E)T (E)dE 
,jp • ksl Y Yk j' Y ]' Y 

, 
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r,IJ,e A - .D.nHHa aonHhl na,IJ,aiOmero npoToHa, ,IJ,eneHHaJI Ha 

2rr; I - CnHH JI,IJ,pa MHWeHH; J - CnHH COCTaBHOrO JI,ll,pa; 

jp• ep- CnHH H op6HTanLHbiH MOMeHT BO BXO,li,HOM KaHane; 

j ,, f ,- CnHH H op6HTanLHbiH MOMeHT B KOHKypHpyromeM 

JaHlne, CBJI3aHHOM c ucnycKaHHeM npoToHoa; T - JcWleK-
u .M. Yk 

THBHhiH K03'i"!'HI.J,HeHT npOHHI.J,aeMOCTH ,ll,llJI y - KBaHTOB, 3aCe-

llBK>mux k-e COCTOJIHHe B KOHe'IHOM JI,ll,pe (k =0, 1,2, .•• i ... N'}, 

Tp . , Tr . - KoJcWluuueHThl npoHuuaeMocTH ,IJ,n~ npo

ToHok BO BXO.ri~OM H BhiXO,IJ,HOM KaHanax; W f = 1/2(1+( -1)1 rr
1 

TTTTft· 

BLipa)t(eHHe, npHHHMaiOll.l,ee 3Ha'leHHe 1 HllH 0 H o6ecne'IH

aaK>mee coxpaHeHue 'leTHOCTH; rr, , rr. rr r - o6o3Ha'laiOT 

'leTHOCTH H,IJ,pa MHWeHH, COCTaBHOrO H KOHe'IHOrO JI,ll,pa 

COOTBeTCTBeHHO H npHHHMaiOT 3Ha'ICHHJI 1/2(1+(-1) L) ,IJ,llJI 

JneKTpH'IeCKHX H 1/2(1 +(-1) L+I ) ,ll,llH MarHHTHbiX nepexo

,li,OB. 

CyMMHpOBaHHe no J H TT Be,IJ,eTCH llO BCeM B03MO)t(HbiM 

CnHHaM H 'leTHOCTJIM COCTaBHOro H,ll,pa. YYTeH TaK)t(e TOT 

<iJaKT, 'ITO raMMa- nepeXO,ll,hl 3acenHIOT He TOllbKO o6naCTb 

.IJ.HCKpeTHhlx yponHeH, Ho H HeHJnecTHLie ypoBHH. B CB113H 

c 3THM qneH B :maMeHaTene dJopMynLI I 11 paJ6HT Ha .D.Be 

'IBCTH. llepBaH 0603Ha'laCT CYMMHpOBaHHe no BCeM ,li,HC

KpeTHhiM ypoBHHM KOHe'IHoro B.IJ.pa annoTL .IJ.O ypoans N', 

a !nopaH 'laCTb - HHTCrpHpOBaHHC no o6naCTH HeH3BeCTHblX 

yponHeii B npe.n.enax OT ypoBHH N' lawcwero H3BeCTHoro 

)J,HCKpCTHOro ypOBHHI ,li,O 3HeprHH B036y)t(,IJ,eHHH COCTaBHOrO 

H,n:pa, p .I , (E)!- o6o3uaqa:T n.noTHOCTh fl.D.epHhiX ypoane.H 

co cnunoM J n 3Heprueu no36y)t(,IJ,enus E. 
llnoTHOCTh HJJ.epuwx ypoaneu Bhi'IHcnsnacL npu noMOll.I,H 

TaK Ha3hiBaeMOH "6ecnapaMeTpOBOH MO,IJ,enH llllOTHOCTH 

H.IJ.epHwx ypoaHeH" .· 
81 

, o
9
cHonauHoii Ha caepxnpoao,IJ,smeu 

MO.IJ.CllH a TOMHOrO H,IJ,pa. · Bbi'IHCneHHJI BhlllOllHJillHCh Ha 
/10 I 

ocuone nporpaMMhl BCS ·· .. 

BLI'IHCJieHHe Ko3<P<lJHI.I,HeHTOB npoHHI.J,aeMOCTH ,IJ,nH npo-
I I I I 

TO HOB npoao,IJ,HnocL no nporpaMMe SCAT ~ · c napaMeTpa-

MH OllTH'ICCKOrO noTeHI.J,Hana, llpHBe,IJ,eHHhiMH lieKeTTH H 

rpHHllHCOM /I 2 · · 

llpH Bhi'IHCneHHH 3<lJ<PeKTHBHbiX K03<P<lJHI.J,HeHTOB npOHH

I.J,aeMOCTH ,ll,llH y - KBaHTOB HCnOllh30BanOCb npe,IJ,nOllO)t(eHHe 

AKcens /! 3
/ , 'ITO 3TH nepexo,IJ,hl B03HHKaiOT a pe3ynLTaTe 

Tex )t(e CaMbiX npoi.J,eCCOB, KOTOpble npHBO,IJ,JIT K ruraHTCKOMY 

10 

~ 
:] 

.\ 
J 

,IJ,HnonLHOMY pe3oHaHcy. B TaKOM cnyqae JcWleKTHBHhiH 

K03<P<lJHI.I,HeHT ,ll,llJI raMMa-KBaHTOB C 3HeprHeH nopJI,li,Ka 

HecKonLKHX M:JB cornacHo pa6oTe KapneHTepa1I 4 i onucw

aaeTcJI cne,IJ,yiOll.l,eH <iJopMynou: 

T = a x 10-I4 A8 3 E5 
y y 

Bee BLiweonucaHHhle 

npOBO,li,HllHCb C llOMOll.l,biO 

Hawero JKcnepuMeHTa /7/ 
CDG6500. 

121 

Bhi'IHCneHHH 3Ha'leHHH a(p, y . ) 
I 

MO.D.H<iJHI.I,HpOBaHHOij ,ll,llH ycnOBHH 

nporpaMMhl CINDY 1 I5 .. Ha 3BM 

4. OECY)J(,l(EHHE PE3YJibTATOB 

B ma611. 2 ,IJ,aeTCH cpaaHeHHe H3MepeHHLIX u Bhi'IHCneH

HhiX HHTeHCJIBHOCTeH 3aceneHHJI ypoaHeH 85 Y. llpuae,IJ,eHHhle 

3,IJ,eCb 3KCllCpHMeHTallLHhle HHTeHCHBHOCTH ~j llO,IJ,eneHhi 

Ha H3MepeHHYK> HHTCHCHBHOCTL nepeXO,IJ,a Ha OCHOBHOe 

COCTOJIHHe. CXO,li,HbiM CllOC060M npe,IJ,CTaaneHbl TeopeTH'"Ie

CKHe 3Ha'leHHJI IYi , nony'leHHble npH HCnOJ1b30B8HHH 

ypaaHeHHJI I 11, TaK KaK OHH nponopuuouanLHhi a(p, yi ) , 

H OTHeCCHHble K Bhi'IHCneHHOH HHTeHCHBHOCTH nepCXO,IJ,a Ha 

OCHOBHOe COCTOJIHHC BSy. 

HcnonL30BaHHhiH a pac'leTax onTH'IecKHH noTeHI.J,Han 

lieKeTTH- rpHHllHCa OCHOBaH Ha nO,IJ,rOHKe yrnOBhiX pacnpe

,IJ,eneHHH H nonBpH3ai.J,HOHHLIX ,IJ,aHHLIX, nony'leHHhiX ,ll,llJI 

H,IJ,ep C MBCCOBbiM 'IHCllOM A~ 40 H 3HeprHH na,IJ,aiOII.I,HX 

qacTHI.J, E::; 50 M:JB. 3KcTpanonupys napaMeTphl JToro no

Teuuuana ,li,O 3HeprHH npOTOHOB, HCll0llh3yeMbiX B HaWeM 

JKcnepuMeHTe IE P- 3-:c4 M:JBI, T .e • .D.O o6nacTH JHepruu, 

B KOTOpOH npOI.I,CCC nornomeHHJI npOTOHa HBllJieTCH npo

I.J,eCCOM rny60KOnO,IJ,6apbepHhiM, He06XO,li,HMO npHHJITL BO 

BHHMaHHe, 'ITO npH 3TOH npol.l,e,IJ,ype MOryT B03HHKaTL 

6onLWHe OWH6KH. TeM 6onee, 'ITO HeH3BCCTHO, H3MCHH

IOTCJI llH MOHOTOHHO napaMeTpbl OnTH'ICCKOrO nOTCHI.J,Hana 

,IJ,nJI TaKHX HH3KHX 3HeprHH npOTOHOB. ll03TOMY nony'leH

Hble c noMOll.I,LIO nporpaMMhi SCAT KoJcWluuueHTLI npoHu

uaeMOCTH paccMaTpHBanHCh KaK HCXO,li,Hble H 3aTeM no,IJ,

aepranHCh COOTBCTCTBYIOII.I,HM KOppeKI.J,HJIM. 
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Ex T eope TH'leCKHe 
J" 3KcnepHMeHT 

[K9B] 1/2+ 3/2+ 5/2+ 7/2+ 

0,0 1/'.G 1,000;t0,040 
18 (9/2+) 0,09Jt0,035 0,858 0,902 0,677 0,138 

272 5/2- 0,487;t0,045 0,740 0,779 0,568 0,104 
414 3/2- 0,870;t0,076 0,679 0,715 0,521 0,096 
436 5/2 0,429:!;0,(£1 O,?I~ 0,755 0,575 O,Il3 
640 3/2- 0 • 782:!;0 • 042 0,589 0,620 0,452 0,084 
752 (1/2,3/2+) 0,593:!;0,042 0,547 0,577 0,421 0,078 
796 3/2+ 0,632:t0,031 0,578 0,6II 0,439 0,081 
885 5/2 0,367:!;0,050 0,501 0,528 0,385 0,072 
936 3/2 U,6IB:!;O,U49 0,484 0,510 0,372 0,070 
96G 3/2- 0,705;tO,O!:J3 0,4?4 U,499 0,364 O,ffi8 

1215 (l/2,3/2+) 0 • 44 ·~;tO • 036 0,423 0,447 0,322 O,ffiO 
1281 1/2,3/2+ 0. 436:!;0. 045 0,402 0,425 0,:1>7 0,057 
1379 3/2- 0,467±0,055 0,352 0,372 0,271 0,052 
1392+) ( 3/2) 0,654;tO,ffiO 0,346 0,365 0,266 0,051 
1433 3/2- 0,461;tO,ffi5 0,338 0,357 0,260 0,050 
1605 5/2+ 0 • 226:!;0 • 046 0,305 0,322 0,239 0,047 
1676 (5/2,7/2-) 0, 178:!;0 ,051 0,200 0,296 0,216 0,041 
1726 (5/2,7/2-) 0,16Jt0,051 0,269 0,284 0,207 0,040 
1820 (1/2,5/2-) 0. 226;t0 '034 0,259 0,2?3 0,198 0,037 
1846 ( 5/2) 0 • 240;t0. 123 0,254 0,267 0,193 0,036 
1959 (1/2,5/~) 0, 175;t0, 046 0,232 0,244 0,177 0,033 
2003 3/2- 0,331;t0,052 0,214 0,226 0,165 0,032 
2023 ( 5/2) 0,175:!;0,046 0,2II 0,220 0,161 0,032 

-
+l 

-' ny6neTbi 1 He pa3perneHHhle B HaiDeM 9KCllepHMeHTe. 

IlOCTOJIHHRJI a B clJopMyJie /2/ H K03clJcllHU.HeHTLI npoHH· 

u.aeMOCTH AJIJI DpOTOHOB S - H d- BOJIH DOA6HpaJIHCb TRKHM 

o6pa30M, 'IT06Ll AOCTHrHYTb COrJiaCHJI Me>KAY H3MepeHHOB 

H BLI'IHCJieHHOB a6COniDTHOB BeJIH'IHHOB Ce'leHHJI peaKD.HH 
84 Sr(p, Yo ) 85 Y npH OAHOBpeMeHHOM COrJiaCHH OTHOCH· 

TeJibHLIX HHTeHCHBHOCTei 3RCeJieHHJI ypoBHei C 3Hepraei 
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Ta6nHua 2 

pacqerhi 

9/2+ II/2+ 1/2- 3/2- 5/2- 7/2- 9/2- II/2-
1,000 0 

0,096 0,003 0,956 1,298 0,519 0,389 0,047 0,035 
0,066 0,002 0,823 1,143 0,487 0,368 0,048 0,033 
O,ffi1 0,002 0,759 1,049 0,438 0,333 0,043 0,032 
0,074 0,002 o, 729 0,994 0,402 0,307 0,042 0,032 
0,054 0,002 0,648 0,896 0,375 0,288 0,04U 0,031 
0,05U 0,002 0,599 0,814 0,333 0,254 0,039 0,030 
0,049 0,002 0,568 0,777 0,317 0,247 0,038 0,030 
0,046 0,002 0,538 0,746 0,316 0,24? 0,039 u,029 
0,044 0,002 0,523 0,?21 0,303 0,23? 0,03? 0,02'J 
0,044 0,002 ll,512 0,708 0,296 0,.!32 0,036 0,02SO 
0,037 0,001 0,418 0,573 0,236 0,189 0,033 0,027 
0,035 O,OOI 0,397 0,545 0,225 0,180 0,032 O,C26 
0,038 O,OOI 0,3?3 0,516 0,216 0,1?4 0,031 0,026 
0,032 0,001 C,36? 0,50? 0,212 0,171 0,031 O,U35 
0,032 o,oo1 0,358 0,494 O,al? 0,167 0,031 0,025 
0,030 O,OOI 0,308 0,423 0,1?5 0,144 0,029 0,024 
0,0:.£ O,OOI 0,292 0,404 0,171 0,140 0,028 0,023 
0,025 0,001 0,280 0,388 0,164 0,135 0,0~8 C,023 
0,024 0,001 0,258 0,355 0,14? 0,123 0,026 0,022 
0,023 O,OOI 0,252 0,347 0,144 0,120 0,026 0,021 
0,021 O,OOI 0,231 0,318 0,132 O,III 0,024 0,020 
0,020 O,OOI 0,222 0,307 0,129 0,108 0,024 0,020 
0,020 0,001 0,217 0,298 0,124 0,105 0,023 0,020 

B036y~eHHJI 272 K3B /5/2{ H 640 K3B /3/2-/. 3aTeM 

BHOCHJIHCb nonpaBKH B K03cllclJHU.HeHTLI DpOHHIJ.ReMOCTH AJIJI 

DpOTOHOB p-H f ·BOJIH, KpHTepaeM AJIJI TRKOB KOppeKU.HH 

6LIJIO DOJiy'leHHe COrJiaCHJI Me:>KAY H3MepeHHLIMH H BLI'IHC

JieHHLIMH 3HR'leHHJIMH OTHOCHTeJibHOH HHTeHCHBHOCTH Ja

CeJieHHJI ypOBHJI C 3Hepraei B036y:>KAeHHJI 796 K3B /3/2+ /. 
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3TH nonpaBKH B o6~eM npHBO,IJ;HllH K yMeHLWeHH10 K03$11>H-

1UieHTa npOHHUaeMOCTH ,IJ;llJI npOTOHOB s - BOllHLI H yaenH'Ie

HHIO OTHOWeHHJI K03$11>HUHeHTa npOHHUaeMOCTH ,IJ;llJI npOTOHOB 

S- BOllHLI K K03$11>HUHeHTaM npOHHUaeMOCTH ,IJ;llJI llpOTOHOB 

c e > o. 
llOXO~YIO MO,II;H~HKaUHID K03$11>HUHeHTOB llpOHHUae-

MOCTH npOBO,IJ;HllH Knoy3 H bHpc/16/,IJ;nJI H30TOllOB MOnH6,IJ;eHa. 

Pac'leTLI, pe3ynLTaTLI KOTOpLix noMeJUeHLI B •a611. 2, 
co,IJ;ep~aT TOnLKO HHTeHCHBHOCTH nepexo,IJ;oB THna El. Ha 

ocHoae pa6oT 6onnHHrepa H ToMaca/1-3/ H 6acca H CMH-

3epa 117 I, a KOTOPLIX oueHHBanHcL HHTeHCHBHOCTH raMMa

nepexo,IJ;OB THna El, Ml H E2 , MO~Ho nonaraTL, 'ITO BLI'IHc

neHHYIO HHTeHCHQHOCTL nepexo,IJ;OB THna El MO~Ho cpaBHH

BaTL C H3MepeHHOB HHTeHCHBHOCTLID Y -KBaHTOB. 

HHTeHCHBHOCTH 3aceneHHJI ypoaHeii 85 Y BLI'IHcneHLI ,IJ;nJI 

pa3nH'IHLIX B03MO~HLIX 3Ha'leHHii ~77 
• BenH'IHHLI cnHHOB H 

'leTHocTeii, npHnHcaHHLie ypoBHJIM- 5 Y, BLI6HpanHCL H3 yc

llOBHJI HaHnyqwero COrnaCHJI H3MepeHHLIX H BLI'IHCneHHLIX 

3Ha'leHHB OTHOCHTenLHLIX HHTeHCHBHOCTeB raMMa- nepexo

,IJ;OB. 

KaK y~e OTMC'IeHO BLIWe, e,IJ;HHCTBeHHaJI_pa6oTa, B KO

TOpOB CHCTeMaTH'ICCKH H3y'lanHCL ypOBHH 85 Y, BLillOnHeHa 

Me,IJ;cxepoM H ,11;p/ 5/ • B 3Toii pa6oTe ypoBHJIM 85 Y npHnH

CLIBaiOTCJI ,IJ;Be B03MO~HLie BenH'IHHLI CllHHa, paBHLie f p ±1/2 ; 
B TO ~e BpeMJI 'leTHOCTL 3THX ypOBHeB onpe,D;enJieTCJI O,IJ;HO-

3Ha'IHO. 

0CHOBHOe COCTOJIHHe 
85 Y - 3TO COCTOJIHHe C HH3KHM 

3Ha'leHHeM cnHHa I 1121. 3ToT ~aKT, OTMe'leHHLiii B pa6o

Te /5/ , llO,IJ;TBep~,D;aeTCJI TaK~e B HaWHX H3MepeHHJIX, 

B KOTOpLIX 3TO COCTOJIHHe 3acenJieTCJI C ,IJ;OBOllLHO -BLICOKOB 

HHTeHCHBHOCTLID. Ho nepaoe B036y~,IJ;eHHOe COCTOJIHHe 
85 Y 

C 3HeprHeii - 20 K3B o6na,IJ;aeT BLICOKOB BenH'IHHOB CllHHa 

19121, 'ITO TaK~e BH,IJ;HO H3 Hawero 3KCnepHMeHTa. 3TH 

pe3ynLTaTLI He coana,IJ;aiDT c ,IJ;aHHLIMH, nony'leHHLIMH ,IJ;opo-
16' 

HOM H 6neHO~' 1 • 3TH aBTOpLI npHllHCLIBaiDT OCHOBHOMY 

COCTOJIHHID 8 5 Y 3Ha'leHHe J 11 = 912+, a nepBOMY B03-

6y~,IJ;eHHOMY COCTOJIHHID - 112-. 

B o6IUeM, HaAo no,IJ;'IepKHYTL, 'ITO pe3ynLTaTLI HacToJI

IUeii- pa6oTLI ,IJ;oaonLHO xopowo coana,IJ;aiDT c ,IJ;aHHLIMH, 

nony'leHHLIMH Me,IJ;cKepoM H ,11;p. 15 / • 3To cornacHe oco-
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6eHHO xopowee ,IJ;llJI HH3KOB036y~,IJ;eHHLIX ypoaHeii. HTaK, 

ypoBHH C 3HeprHeii 272, 414, 436, 640, 796, 885, 936, 

966, 1215 K3B Ha6niD,I\allHCL B HaWHX H3MepeHHJIX, KaK 

H a pa6oTe Me,IJ;cKepa; npH 3TOM 3HeprHH B036y~,IJ;eHHJI 

3THX cocTOJIHHii, onpe,D;eneHHLie HaMH, xopowo cornacyJOTCJI 

c pe3ynLTaTaMH, nony'leHHLIMH Me,IJ;cKepoM H ,11;p. /5/ • 

BenH'IHHLI cnHHOB H 'leTHOCTeii, nony'leHHLie c noMo~LID 

111a611. 2, He npoTHBope'laT ,IJ;aHHLIM pa60TLI/5/. CTaTHCTH'Ie

CKHe OWH6KH HHTeHCHBHOCTH 3aceneHHJI HeKOTOpLIX H3 

yKa3aHHLIX ypOBHeii He ll03BOllJIIOT onpe,D;enHTL HX 'leTHOCTH, 

HO ecnH B TaKHX cny'laJIX HCllOllL30BaTL 3Ha'leHHe 11 , Haii

,IJ;eHHOe Me,IJ;cxepoM H ,11;p. 151 , TO BLiweyKa3aHHLIM ypoBHJIM 

MO~HO npHllHCa TL cne,IJ;yiOIUHe BenH'IHHLI } 11 
: 512 -, 312-, 

512+, 312-' 312+' 512+' 512-. 312-1112, 312+ I. 
HMeeTCJI TaK~e HeKoTopoe Hecoana,IJ;eHHe Me~,IJ;Y pe-

3ynLTaTaMH Haweii pa6oTLI H CTaTLeii Me,IJ;cKepa H ,D;p/ 5 / : 

CaMLIM cepLe3HLIM JIBllJieTCJI ~aKT HeHa6nro,IJ;eHHJI B pa6o

Te / 5 / ypOBHJI B6nH3H 3HeprHH 1392 K3B, B TO BpeMJI KaK 

nepeXO,II; Ha 3TOT ypoBeHL B HaWHX H3MepeHHJIX 'leTKO 

BH,IJ;eH. ~OpMa H HHTeHCHBHOCTL llHKa, COOTBeTCTBYIDIUero 

3TOMY nepeXO,IJ;y, yKa3LIBaiDT, 'ITO OKOllO 3HeprHH 1392 K3B 

CyiUeCTByeT ,IJ;y6neT,He pa3peWeHHLIB B HaWHX H3MepeHHJIX. 

llpaB,IJ;a, 84 Sr COCTaenJin TOllLKO - 67f1/o HaweD MHWeHH, 

HO KaK 86 Sr , TalC H 88'Sr H3y'lanHCL B TeX ~e CaMLIX yc

llOBHJIX H B cneKTpax, 3aperHCTpHpOBaHHLIX ,II;llJI 3THX H30-

TOllOB, HeT nepexO,IJ;OB Ha ypOBHH C llOXO~eii 3HeprHeii 

B036y~,IJ;eHHJI, TaK 'ITO HeT COMHeHHJI, 'ITO Ha6nro,IJ;aeMLIB 

HaMH ,IJ;y6neT - 3TO ypOBHH 
85 y · BLICOKaJI HHTeHCHBHOCTL 

nepexoAa ,IJ;nJI 3Toro ,IJ;y6neTa yKa3LIBaeT Ha HH3KHe 3Ha'le

HHJI IS- 3121 cnHHOB ero KOMnoHeHT • HecornacHe Me~,IJ;Y 
HaWHMH pe3ynLTaTaMH H ,IJ;aHHLIMH pa60TLI/5 / HMeeTCJI 

TaK~e ,IJ;llJI CaMLIX BLICOKHX H3 Ha6nro,IJ;aeMLIX HaMH ypOBHeii. 

Ho a 3TOM ,IJ;Hana3oHe 3HeprHH ao36y~eHHJI raMMa-nHHHH 

ne~aT Ha 6onLWOM ~OHe OT nepexo~OB C 6onee BLICOKOB 

3HeprHeii, a TaK~e raMMa-nHHHB, COOTBeTCTBYIDIUHX pe

rHCTpaUHH y -KBaHTOB C BLilleTOM 0,1\HOrO H ,IJ;BYX aHHH

rHllJIUHOHHLIX KBaHTOB. ,lJ;aHHLIB ~aKT, KOHe'IHO, 3aTpy,IJ;

HJieT HHTepnpeTaumo nony'leHHLIX cneKTpOB. 3AeCL Heo6-

XOAHMO Ta~e OTMeTHTL, 'ITO cneKTpLI ,1\eBTpOHOB, 3ape

rHCTpHpOBaHHLie a pa6oTe /5/ , HMeiDT nnoxoe 3HepreTH-
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qeeKoe pa3pemeuue. Bee 3To MO)I(eT npBBO.l{BTb K paexo)l(
,~~;eumo peJynLTaToB, ua6mo,~~;aeMoMy B •a611. 1. 

Ha puc. Snpuse,~~;eua exeMa yposueii 85 Y, B uaeToJm~eii 
pa60Te, 3KenepBMeHTanbHO llO,ATBep)I(,AeHHaJI. 

5. 3AKJIIOllEHHE 

llpBMeHeHBe MeTO,Aa eneKTpOeKOllBB yepeAHeHHWX pe-
30HaHeOB K Bly'leHBIO peaKUBB 84 Sr (p, y) 85 Y noJsonuno 
nony'IBTL HOBYIO aucllopMaUBIO o6 3HeprBJIX, enauax a 'leT-
HOeTJIX ypOBHeB 3TOrO JI,Apa. . 

B pa6oTe ua6n10,~~;euo 23 ypoBHJI 85 Y B onpe,~~;eneuw 
senB'IBHW J 17 • B 6onLWBHeTBe enyqaes OAHOJHa'lenwe Jua
'leHBJI enBHOB He 6wnB paHbWe B3BeeTHLI. 

Bee peJynLTaTw uaeTOJIIUeii pa6oTw xopomo eornaey
IOTeJI e npe,~~;nono)l(euaeM o JasueBMOeTB eanosoii WYHKUBB 
oT E 5 , 'ITO no,ATBepliCAaeT runoTely AKeenJI 1151 . 

y 

JIHTEPATYPA 
1. Bollinger L.M., Thomas G.E. Phys.Rev.Lett., 1967, 

18, 1143. 
2. Bollinger L.M., Thomas G.E. Phys.Rev.Lett., 1968, 

21, 233. 
3. Bollinger L.M., Thomas G.E. Phys.Rev., 1970, C2, 

1951. 
4. Umbarger C.J. e.a. Phys.Rev., 1971, C3, 199. 
5. Medsker L.R. e.a. Phys.Rev., 1975, C12, 1452. 
6. Doron T.A., Blann M. Nucl.Phys., 1971, A161, 12. 
7. Piotrowski J., Szefl.inska G., Szefl.inski Z. JINR, 

P15-9455, Dubna, 1976. 
8. Decowski P. e.a. Nucl.Phys., 1968, AllO, 129. 
9. Sano M., Yamasaki S. Prog. Theor.Phys., 1963, 29, 

397. 
10. Grochulski W., Marcinkowski A. INR Report 

1460/1/PL/A (1973). 
11. Smith W.R. Computer Phys.Commun., 1969, 1, 106. 

112. Becchetti F.D., jr., Greenlees G. W. Phys.Rev., 1969, 

I 182, 1190. 
13. Axel P. Phys.Rev., 1962, 126, 671. 
14. Carpenter R. T. ANL Report 6589 (1962). 
15. Sheldon E., Rogers V.C. Computer Phys.Commun., 

1973, 6, 99. 
PyKonueL noeTynuna B B3AaTenLeKBii OT,Aen 

20 OKTJI6pJI 1977 ro,~~;a. 
17 


