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B l!nbrE'Ilb~f Vl ,, nonoB IO . n •• ntUHTyna _\1 , , 
Py~llf P . <P. , CT3r..llll!HbCKH _\\, 

AnbQJB - jJacnaa pe3DW1HCHbiX cocTOHHl!H ca~rap rrH- 1 48 

P3-5553 

AHanH3JJPYIOTCH c neKTpbl I I pe3oHaHC HbiX cocT O<JHHi'r B peaKUIHt 
1 1 7

"'m ( ". " ) 
111 

\ ;I • OnpeaeneHbl Cll lfH bl peaoHaHCOB. Pacc~toTpeHbJ -BOiljJOCbl 0 pacnpenenGHJ!ll llapUIIBilbHbiX a - WIIp l! H 1 0 FlGpOH THOCTHX BblllGTa 

" - '18CTIIU C p8311H'!Hb1MH op6HT81lbHblMH ~IOMGHT8M if 1 o6Cy>Kil88TCH BllHH -

HHe liD u - pacnaa cTpyKTypLI BhiCOKOBoa6y~<ilGJIJibi X cocTOHHJJii , 

Coo6meHMa 06baAMH9HHOro MHCTMTyTa HA6pH~X MCC~eAOBBHK~ 

Jb'&la, 1970 

Wil hel m I ., Popov Yu. P ., Przytu~a M ., Rumi R , 2 ,, 

Stempinsky M . , 

P3- 5553 

A l pha- Decay o f the Resonance S tates o f Samarium- 148 

The s p ectra of e l even resonance s ta tes i n the r eaction 
1 17 Sm ( n . u ) l -I -t ~d a re analysed, The s pin identification o f 

resonances is made, The questions of par tia l u - w idths distri-
bution and of the probability o f emiss ion o f u - particles with 
different orbitral moments a re cons idered as well as the effect of 
the h ighly exc ited states s tructure on the a - decay, was 
d iscussed, 

Communication• of the Joint lnttitute for Nuclear Re1earch. 

Dubna, 1970 

3aKOI!OMepHOCTH a -PI 

O'lel!b cna6o, 3TO CBSI3BHC 

a THX Slaep. Anh~a-pacnan c E 

nep11onaM11 nonypacnana, B p> 

OnpeneneHHbJe npe!!MYlllJ 

TPOHbt, 3Kcnepi!MeHTbJ no HCC 

Hei!TpOHBMH, 6btllll BblfiOllH9Hbl 

/3 / 
npeeBbtM 11 CllpOTKHHbJM • I 

BBTe TenllOBb!X Hei!TpOHOB 1!3 ' 

OnHaKo Tennoshre HeihpoHbt r 

COCTOHHII~ Ka>Knoro Mpa, 

Eonee mHpOKHe B03MO>K 

B03MO>KHCX:Tb B036YlKilBTb Sill! 

Hbl CpenHHe paCCTOSIHHSI M9>KI 

a -pacnan 113 6ollhmoro 'IHC 

OC110>KHH9TCSI MBllOCTblO nOTOI 

aHepr Hil, 

.llnH nccnenosaHIISI a -

CBMBpiiSI 6btn 113rOTOBll9H CU~ 

THH c pa6oqei! nosepxHoCTb: 

( CUIIHTIIllllHTOp), Co CTOpOHbl 

CBMBpiiSI TOllllliiHOi! 5,5 Mr/c> 

CTpHpOBBBWIIX a -'IBCTI!Ubl , 

<1>3Y-49 II cny>KIIllll llllH OllHO 

KH CUHHTIIlllliiPYIOlllll~ ra3 nor 

700 s/cM. Oco6oe BHIIMBHI!e 

nOCKOllbKY BepOHTHOCTb a 

y -KBBHTOB , AHaml3 aHeprHH 

TOllbKO C'leT a -'IBCTHU, 



3aKOHOMepHOCTH a -pacna.ua llnH Mep B o6nacTH pe.uxux aeMenb uayueHbi ewe 

O'leHb CIIB60. 3TO CBSI3BHO C 6onbWHMH nepHO.UBMH a -pBCITB.UB OCHOFIHbiX COCTOSIIIHH 

3 THX H.uep. Anb<jla - pacna.u c eoa6ylK.UeHHbiX coCTOHHHII npoxo.UHT co 3HB'IIITenbHO MeHbWIIMII 

nepiiO.UBMH nonypacna.ua, B pSiae cnyqaea .uocTynHbiMII an" axcnepiiMeHTB. 

Onpe.ueneHHbie npeHMywecTea B KB'IeCTBe areHTOB, eoa6ylK.UB!OWHX Mpa , HMe !OT Heii-

TpOHbi, 3xcnepHMeH'!'bl no HCCne,UOBBHII!O a -nepeXO.UOB Mep, B036YlK.UeHHb!X T e nnOBblMII 

HeiiTpOHBMH
1 

6hillH BhmonHeHbi Max<jlapnaiiHOM H AnMo.uosapo
111

, Xei!<jleTueM 11 ap.
121

, AH­

.upeeBb iM H CupoTKHHhiM
1 3 1

• B HBCTOS!Ulee epeMSI aa<j>HKCIIpOBBHbi a -nepexO.Ubl n p11 3BX­

eaTe TeiTllOBb!X HeiiTpOHOB H30TOnBMH CB MBpHSI (147 H 149) , HeO,UIIMB -143 II eBpOITIISI-1 51, 

0.UHBKO TenllOBb!e Hei\TpOHbl n03BOllSI!OT IICClle,UOBBTb a -pBCITBLl llllillb H3 OLlHOf'O (.uayx) 

COCTOSIHHII KBlK,UOf'O SI,Upa. 

Eonee wupoxu e B03MOlKHOCTH npe.uocTBBII SI!OT pe30HBHCHbie HeiiTpOHbi, 0HH .UB!OT 

B03MOlKH0':Tb B036YlK.UBTb SI.UpB HB BnOnHe onpeaeneHHbie COCTOSIHIISI (anSI KOTOpb!X 113BeCT­

Hhl Cpe.UHHe pBCCTOSIHHSI MelK.UY ypOBHSIMH 0 'leTHOCTH 0 B HHOI'.UB II CITHHbl), IICClle.UOBBTb 

a -pacna.u H3 6ofibworo 'IIICna .uucxpeTHhi X cocTOSIHIIII. OaHaxo npoeeaeHue axcnepHMeHTB 

OCllOlKHSieTCSI MBllOCTb!O ITOTOKOB MOH03 HepreTII'IeCKHX HeiiTpOHOB B pe30HBHCHOii 06llBCTII 

• 
nnSI HCCIIe,UOBBHHSI a -pBCITB.UB C pB3llH'IHb!X B036ylK,UeHHb!X COCTOS!HII ii 1130TOITOB 

CBMBpHS! 6bin 113f'OTOBlleH CUHHTIIllllSIUHOHHbiii .UeTeKTOp a -'IBCTHU, COCTOS!UlHII 113 7 nnac­

THH C pa6oqel\ ITOBepXHOCTb!O 0,7 M
2

, noMeWeHHb!X B KOlKYX, 3BnOnHeHHbiii K CeHOJI OM 

(CUHHTHIIllSITOp). Co CTOpOHhl 'leTHhiX npoMelKyTKOB HB nnaCTHHbl 6bin HBHeCeH c n o(I OK HCH 

2 
CBMBpHS! TOIIJIIIIHOII 5,5 Mr/cM , 3TH npoMelKyTKH npOCMBTpHBBIIHCb napoli 4>3Y -49 , peri!-

CTpHpOBBBWHX a -'IBCTHUbi, He'leTHbie npoMelKyTKH npocMaTpHBBIIHCb apyrol\ napor1 

4>3Y-49 H CllylKHllll .[IllS! O.UHOBpeMeHHOf'O H3MepeHHSI <j>OHB, nnSI yeellll'leHHSI CBeTOBOH BCITbiW-

/ 4 / 
KH CUHHTHIIIIHPY!OJIIHI\ f'B3 ITOMeWBIICSI B 3lleKTpH'IeCKoe none C HBnpHlKeHHOCTb!O OKOIIO 

700 BICM, 0co6oe BHHMBHHe o6pBWB110Cb HB He'lyBCTBHTellbHOCTb ,UeTeKTOpB K y -ny'IBM, 

ITOCKOIIbKY aepOS!THOCTb a -pBCITB.UB COCTBBllSieT IIHWb 10-fl OT eepOSITHOCTH HCnyCKBHHSI 

y -KBBHTOB, AHanua 3 Hepruu a -'IBCTHU B HBCTOSill!eM aeTexTope HeB03MOlKeH, npoeO.UHIICSI 

TOITbKO C'leT a -'IBCTHU. 

3 



neTeKTOp IIOMeW81lCSI B lly'IOK He ilTpOHOB OT HMIIyllbCHOro 6bJCTporo p e aKTOpa 06'he­

llHHeHHOrO HHCTHTyTa S!UepHbiX HCCflOUOB8HHil, 3aeprH>I HeilTpOHOB, npHBOUHBWHX K a -pac­

nauy, onpenengnacb no apeMeHH n poneTa HMH 30-MeTpoaoll 6a3bi, 3 aepreTH'leCKoe (no aeil­

TpoHaM) paapeweHHO COCT8Bil>lll0 0,1 MKCoK/M, 06naCTb HHlKO 10 3B HCCilOilOBanaCb T8KlKO 

H npH xynwoM paapemoHHH. PoaynbTaTbJ H3MepeHHil a TO'lOHHo 56 qacoa npHBOilOHbi aa 

pHC, I (HH>KHSISI KpHB8>!), nyHKTHpOM 0603Ha'leH C'leT B <!>OHOBbiX llpOMOJKyTK8X, nng HlllliO­

CTpaUHH npHBOileHa T8KlKe KpHBBSI HHTOHCHBHOCTH 38XB8THblX Y -nyqoil, llOilY'IOHHBSI C no-

MCWbiO y - lleT eKTOpa B 8H81lOrH 'IHbiX yCilOBHSIX llllSI TOX >Ke CllOeB OKHCH C8M8pHSI, 

EbinH npoaonoHhi TaK>Ko H3MopoHH SI q>oHa, K orna cnoH caMapHSI 6hinH aaKpbiTbi aniOMH­

H h r> •O il <!>onbrOII TOilWHHOil 6 0 MHKpOH, llOCT8TO'IHOil llllSI llOilHOrO llOrllOillOHHSI a -'IBCTHU 

C ~ · e p r Heil IQ M3B, 3KCilOpHMOHT nOK83Bil OTCyTCTBHO llOhOilHHTOilbHOrO C'IOTB B po30H8H­

C 8X !3 npononax 7 % OT C'IOT 8 MP.lKilY pe30H8HC8MH, 

n n !! p aC 'IOT B BpOMOH JKH3HH OTilOilbHbiX B036ylKilOHHbiX COCTOSIHHil SlllOp OTHOCHTOilbHO 

a -paCIIBUB Mbl 6pallH O'aHOWOHHO nllOil!BilOH COOTBeTCTBYIOillHX po30HB HCOB HB KpHBbiX 

( n, a ) H (n,y ) H HOpMHpOBBilH 3TH OTHOWOHHSI Ha OTHOWOHHO ra I r y llllSI pe30HBHCa 

n. 31 
c E 

0 
= 0,097 a a, H3BOCTHOe no H3MepeHH>IM Ha TonnoBhiX HoliTpoHax ' • B HBWHX pac-

'IOTax nllOili B illl llOil po30HBHCBMH OT poBKUHH (n,y) 6pallHCb 113 llOnOilHHTOilbHbiX H3Mope-

HHll , BblllOil>IeHHbiX C llY'IWHM 3HoproTH'IOCKHM paapomeHHOM, 

npolKilO '10M nepeATII K po3yllbT8T8M p8C'IOTOB, o6paTHMCSI K CXOMBM a - p acnana 

CBMBpHSI-148 H CBMBpHSI-150 (pHC, 2), npH 3B XB8TO HOHTpOHa C HyllOBbiM Op6HTBilbHbiM 

MOMOHTOM B 06011X 1130TOilBX o6pa3yiOTCSI COCTOSIHHSI COCTBBHOrO S!Upa CO CllHHBMII H '<OTHQ­

CTSIMH 4- H 3-, 0CHOBHbiO COCTOSIHHSI llO'IOpHIIX SlllOp - H30TOilOB HOOiliiMB - 144 II HOOilH-

+ + 
Ma- !46 HMOIOT cnHHhi 11 'loTH OCT II 0 , a nopBbio aoa6y>Kno HHbio -2 • TaKHM o6paaoM, nn>1 

ypOBHOll COCTBBHOro Slllpa CO ClliiHOM 4- a -pacnan B03MOlKOH TOilbKO B B036YJKilOHHOO 

COCTOSIHII0 0 B llllSI ypOBHOll CO CIIHHOM 3- pa3pOWOHhl nopoXOllbl 060HX THnOB, noCK01lhKY 

BOpOS!THOCTb llpOHHKHOBOHHSI a -'IBCTHUbl 'IOpea KyllOHOBCKHA 6apbop S!Upa 6hiCTpO llBllBeT 

C yMeHbWOHHOM 3HoprHH a -'IBCTHUbi 0 BpOMOHB lKI!3HH COOTBOTCTBYIOWHX COC TOSIHHil OTHQ-

CHTellbHO a -pacnana UOillKHhl 38MOTHO 38BHCOTb OT 3H8'10HHSI CnHH8 3THX C OCTOSIHI!A, 

PeaynbTaThl HBWHX 1!3MepeHIIll nponcTaanoHbl a Ta6nHuo I, HaaocTHo, 'ITO TPH Hccne-

llOBBHHbiO HBMH COCTOSIHHSI CBMBpHSI-150 liMO lOT CllHH H 'IOTHOCTb 4-, 3KCilOpHMOHT LtBeT 

llllSI HHX cpoUHOO 3H8'10HHO a -WHpiiHbl 

- 7 r (4 ) = 0 ,74 • tO as. 
a 

CTaTHCTH'IOCKaSI ToopMSI naeT cnoAyiOwoo BbrpaJKeHMe nnSI cpenHeil lliHPHHhl 

ra = D /'Dr I.E Te 

rue T e - npOHHUBOMOCT b xynoHOBCKoro 6apbepa Slllpa llllSI a - 'IBCT HUbl, BblllOT BIOWOii 

C op6HTBilbHbiM MOMO HTOM f 0 D - CpollHOO paCCT OSIHH O MO)KilY ypOBHSIMH C 0UHH8K0Bb!M 

CIIHHOM H 'IOTHOCTbiO B61lH3H 38XB8THOrO COCT OSI HHSI SlllpB, 

4 

11' 

J ., 

J1CI!onb3YSI peaym.TaTbl pac 

TBXlKe D, 
/5/ 

, Mbt nc rr H3 

B XOpOWOM CornaCHH C HBWHMH 

6nuaxoe X BollH'lHHO llllSI ypOBHS 

HMoeT CIIHH 3-, 

Ypoa&H caMapus-148 c E 

BeTCTBOHHO CnHHbl 3- H 4- H H: 

ypOBHeA CnHHbl HOH3BOCTHbl, HX 

a npeuenax onHoro nopS!IlKa, Qq 

KOppenapyiOT CO CIIHH8MH, HHTOI 

COCTOSIHHe, 

B aaxniO'loHHo OTMOTHM, " 

COCTOSIHHil Slllop, MOlKHO npOBOC1 

xpyra Slllep, 'IOM 3TO ynanocb c 

ABTOpbi npHHOCSIT . cao10 6n 

TaxJKo K.r. PouHonoay , H.A. CTp 

B C031lOHHH annapaTypbi H "I 

1. R.D.Macfarlane, I.Almoctave 

2. E.Chelfetz, J,Gllot et al. 

3. tl,H, AHnpeoa , C .M. CHpOTKIIH. 

4. L,Koch, C,R.Coll. Intern. E 

5, H.B. fopneoa, n.A. Kapnawoa , 

ATOMH31l8T (1963), 



wro ObiCTporo peaxTopa 061>e-

'POH08, npH80.1lH8WHX K a -pac-

6a3bt. 3nepreTK'Iecxoe (no Heli­

lKe 10 38 Hccne.no8anacb TBKlKe 

IKe 56 'laC08 npKBe.lleHbl Ha 

08biX npoMelKYTKax • .Unsr KllnJO­

y -nyqeli, nonyqennasr c no-

e CnOe8 OKHCH CaMapH!!. 

CBMapH!! 6binH 38Kpb!Tbl 8nJOMH-

Horo nornorlleHKSI a -qacTHU 

liHHTellbHOI'O C'leTa 8 pe30H8H-

COCTO!!HKii Sl,llep OTHOCKTellbHO 

IHX pe30H8HC08 Ha KpH8biX 

Ie ra I r ~ ll.liSI pe30HaHca 

TpoHax 
1 

•
31

• B HaiiiHX pac-

K3 ll,OUOliHHTellbHbiX H3Mepe-

MCH K CXeMaM a -pacnaaa 

18 C HyneBblM Op6HT811bHblM 

!OPO 51ll.p8 CO CUHH8MH H '-19THQ-

)IIOB HeOil.HMa - 144 H HeOil,H­

Hbie -2+. TaxHM o6paaoM, ll.ll!! 

aH TOllbKO B B036ylK/l,eHHoe 

{bl 060HX THil.OB 0 DOCKOllbKy 

li 6apbep stapa 6btCTpo naaaeT 

leTCTBYIOWHX COCTOSIHKli OTHQ­

IHSI Cll.HH8 3THX COCTOSIHKli. 

1. 11aeecTHO, 'ITO TPH Itcc n e ­

CTb 4-, 3KCnepH MeHT .llBeT 

.11 cpeaHeli IIIItpitHbi 

: -t:I8CTHUhi , BhineTBlOlUeH 

'*ll.Y YPOBH!IMK c 0/l,HitBKOBbiM 

; I 

Ill 11cn0llhaysr peayllbTaTbl pac'leTo8 T t .nnsr Sm -150, npH8e.neHHbre 8 pa!SOTe , a 

TaKlKe D, H3 
151

• Mbl nony'lHnH 3Ha'leHHe r (4-) - 0,83· I o-7 38, Haxo.nsrweecsr 
ry a - - -7 

8 xopoweM cornaCKH c HaWHMH 3KCnepHMeHTanbHbiMH .naHHblMH, H ra (3 ) D 5,3·1 0 . 38, 

ISruraJtoe K 8enK'lHHe .nnsr YP 08HSI c Eo ml 7,1 38 (Ta!Sn. 1). BoaMOlKHO, 'ITO 3TOT ypo8eHb 

HMeeT CnHH 3-. 

Ypo8HH caMapKSJ-148 c E 0 =3,4 38 H 18,3 3 B (no 3HeprHK HeliTpOH08) HMeiOT COOT-

8eTCT8eHHO CnHHbl 3 - H 4 H HX BpeMeHa lKH3HH OTnH'IaiOTCSI Ha ll.OpSI,IlOK. .Unsr OCTanbHbiX 

yp08Heii Cll.HHbl HeK38eCTHbi 1 HX 8peMeHa lKH3HH no OTHOWeHHIO K a -pacna.ny cjlnyKTYKPYIOT 

8 npe.nenax o.nnoro nopSI,Ilxa. O'leHb HHTepecno 6brno 6br nocMOTpeTb, KaK 3TH cpnyxTyauKH 

K OppenHpyiOT CO Cll.HH8MH 1 HHTeHCH8HOCT!!MH 
a -nepeXO.Il08 8 OCH08Hoe H 8036YlK.IleHHOe 

COCTOHHHe. 

8 3BKnro'leHHe OTMeTHM1 q •ro HCClle.ll 088HHSI a -pacnaaa H3 8biCOK08036ylKJleHHbiX 

COCTOIDIHii Sl,llep, MOlKHO np08eCTH C ll.OMOWbiO pe30H8HCHb!X HeiiTpOH08 ,llliSI 6onee WKpOKOI'O 

Kpyra Sl,llep, 'leM 3TO Y.ll8110Cb caenaTb C ll.OMOWbiO TeU1!08biX HeitTpOH08. 

A8TOpbr npHHOCHT .c8oro 6naroaapHOCTb <P.n. WanKpo aa noneaHhre o6cylKil.eHHH, a 

TaKlKe K.r. PoaHOH08Y , 11.A. CTpolixoey, A.B. fpa'le8oli H E.H. Conoebeey aa noMOWb 

8 C031l,BHHH annapaTypbt H npoeeaeHHH 3KcnepHMeHTa. 
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Ta6Jizna I. 

H,1{po-llHmeH:&i CaMapH~ - !49 Cauapuit - I4 7 Sm 
' 

Eo S:B 1 o,o98 0,88 5,0 I7,I 3,4 !8,3 29,8 32,1 39,9 49,4 58 83,5 183 -
'"' 

1T 

J4- 4- 4- r 4-J -
r /r 106 a y • 1,0±0,25 0,85±0,2 I,8::t(l,8 IQ±2,5 3I±.9 S::t(l,8 8±.2 3±.1 I2±.5 17±.3 10±3 33±.7 56!,15 

7 ra .IO ,s:s 0,63 o,s I,2 6,5 19 2,0 4,8 I,6 7 IO 5,9 20 27 

9 I ! I. ' .IO ,ceK jiO 12 5,2 I,O , 0,3 3,I 1,3 3,9 0,9 0,6 I,1 0,3 0,23 

.... ... 
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0'\ -0 

0'\ -~ 
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..... -0 

0 -H 

N -U"\ 

N 
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0 

f-.-~ 
:4 
Q) 

0 
~ 

0'\ 
0 
H . 

N 

Sm(nJ) 

1.10• 

5 .10• 

2 .101 

1.101 

s...- Ill I I I IIIII 
E. (ev) 

Sm ... 
II I II II Ill llllftlli Ill 

PH c. 1. 3aperHCTpHpoaaHHOe 'IHCno a - 'laCTHU ( HH>KH!l!l KpHBa!t) H y -KBBHTOB 

(aepXH!l!l KPHBa!t) an11 Sm B <PYHKUHif aneprHH HellTpoHoa. BHnay npn-

BO/:l!lTC!l fiOROlKeHHH HeliTpOHHbiX pe30HBHCOD CBMBpH!t-147 H CBMBpH!t-149 , 

H3BeCTHb!X H3 H3MepeHHli fiORHbiX HeliTpOHHbiX Ce'leHHl!/5/. 

7 



g 

• ost -ws H 

!!HHBO.L:>03 XlqHHal1lKA9€01l0>103lq8 :) 

-· _t 
_t 

.c 

ws" ... 

0·-----
1'0 

tt'O 

.II 

vo":i 

l)f 

,_PN 

ru 
.,1 :i 

"""'"""""'""''"''""""'"' .o 

----.1 

8~t -ws 
aol1!1U3!1d-e<jlqua 1qwax::> •7: •3Hd 

_t 

-· 

, 
..,ws 

0-----
* • «-
If-
ot-
as-
IS---

"-

,. 
PN 

... 
.,I 

,JJ 

~ 

.,, 
""" 

,... 
:i 

-1n 


