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EornaHOB Ll.Ll •• KapaayXOB B.A., neTpOB n.A. P6 - 7272 

Hsny'laTem. sana3AhiBaiOIUHX npoTOHOB ll 9 Ba 

B peaKUHH 10td ( 160,3n) nony'leH HOBb!lt H3ny'laTellb sana3AbiBBIOIIlHX 
npoTOHOB 119 Bo.l1A9HTH~HKBUHH npoBeneaa no ~yHKUHH B036y~A9HHH. 
HsMepeHhi nepHoir. nonypacnana T 1/2 "'(5,0;!:.0,6) ceK H cneKTP npoTOHOB. 
Hs cpaBHeHHH ~opMhi cmiKTpa c pac'leToM no cTaTHCTH'IeCKOit MonenH 
nony'leao 3Ha'leHHe nonaolt aaeprHH {3 -pacnana Q0 = (7,1±J,O)Maa.-

llpenpHHT OObeAKHCHHOrO HHCTHTyTa XAep~X H~eAOBaHHI. 
,lbr6aa, 1973 

Bogdanov D.D., Karnaukhov V.A., 
Petrov L.A. 

Delay~d Proton Emitter 
119 

Ba 

P6 - 7272 

In the 10~( 1~,3n) reaction there was obtained a new 
delayed proton emitter 119Ba • Identification was perform
ed over the excitation function. The half-life 1l,1=(5.0±0.6)sec 
and the proton spectrum were measured. From the comparison 
of the spectrum shape with that calculated over the sta
tistical model there was o~tained the total energy va·lue 
for electron capture Q 0 =(7.1 ± 1.0) MeV. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1973 
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l. K nacToHIQeMy BpeMeHH o.nno'Jna'Iilo n.nenrn<Pnunpo
Bano IIHTh_ H3nyqareneii 3ana3,nh1Baromnx nporonoa B o6nacrn 

7 118 . . 
cpe.nnnx H,nep: 109• 111 Te , 115• 11 Xe , Cs. Anann3 
xapaKTepHCTHK pacna_tioB :HHX H3.0TOIIOB II03BOnHn nony
'IHTh .U:eHHYIO KOJIH'IeCTBeHHYIO nn<lJopMaUHIO 0 npnae.neHHhiX 

Q+ v MaTpH'IHhiX 3neMenrax ~ -n,peJo.noB, nnoTHOCTH ypoBnen 
n MaccoBhi~ coor~omeun'Hx . 1 • 2 • )J.annaH pa6oTa npe.nnpn
HHTa KaK npo.nomkenne .nccne.tioBannii B 3Toii o6nacTn. 

3KcnepnMeHThl npoBo.nimnch ·ua BhiBe.nennoM ny'IKe UHK~ 
noTpona Y- 300 Jla6oparopnn H.nepnhiX peaKunii. Mnmenh. 
H3 paJ.neneiiH:oro H30Tona 106 Cd /o6oramenne 90o/o/ o6-
nyqanach nyqKOM nonoa 16 0. C6op npo.nyKroB H,nepnhix 
peaKUHH · ocymecTBnHnCH npn IIOMOIQH MeTO.IJ:HKH ra30BOH 
cTpyn I 3/. ,[(ria BLI.nenenn• n perncTpaunn nporonoB ncnonh-
30BancH renecKon 'H3 TOHKoro nponopunonanhnoro C'IeT- · 
'IHKa H noaepxnocTno-6aphepnoro .neTeKTopa. 

. . . 

2. Ha6nro.naeMaH aKTHBHOCTh 6hma o6ycnoBnena B oc
HOBHOM .D:BYMH H3nyqarenHMH C nepH?.IJ:aMH T1/f"5,~±0,6 ceK, 
MaKCHMYM · <l!YHKUHH B036y~.nennH ripH E 16o = · 85 M:m, 
H T1f2 = 15,0±1 ,0 ceK, MaKCHMYM Bhixo.na npn 6onee 
BLICOKOH 3HeprHH. _H.neHTH<lJHKaUHH nony'IeHHhiX H3nyqareneii 
CyiQCCTBeHHO ynpoiQaeTCH no .IJ:BYM npH'IHHaM:. BO·nepBhiX,· 
npaKTH'IeCI<H HyneBOH K034J4JHUHeHT ra30BOro COOHpaHHH 
.nnH . 6naropo,nHhiX ra30B II03BOnHeT HCKniO'IHTh H3 .pac
CMOTpCHHB H30TOIIhi Xe H, BO-BTOphiX, xapaKTepncTHI<H 
HeKoTopLIX ripoTOHHhiX H3nyqareneii cpe.nn li30TonoB Cs pa
nee nccne.noBanuch . XanceHOM . /21 . Hcxo.nH H3 . .naHilhiX 
3TOH pa60Thi, na6mo.naeMhiH. HaMH 15-ceKyn,nHhiH H3nyqa
TenL no nepno.ny n .cneKTPY cne.nyeT n.nenTn<bnunpoBaTL t<ak 
11 SCs, o6pa3yromniic8 B' peat<.u:nn (1 6 O,p3n) .• ci>ynKUHH Bo3-
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20 40 60ceK 
Pnc. 1. KpnBa.sr pacrra.n:a rrpoTOHHoii: aKTHBHOCTH, o6pa3yro-
II.(eii:c.sr B peaKIJ;HH l06Cd + 16 0. 

6y)KJJ:eHH.SI II.SITHCeKyHJJ:HOrO H3Jiy'laTeJI.SI /eM. pHC. ·2/ HMeeT· 
qeTKO B.hlpa)KeHHYIO KOJIOKOJI006pa3HYIO l}lopMy, xapaKTepHylO 
JJ:JI.SI peaKIJ;HH c ncrrapeHHeM Heii:TpOHOB. Ee rrono)KeHHe. Ha. 
3HepreTH'!eCKOH IIIKaJie II03BOJI.SieT CJJ:eJiaTh BhiBO)J;, 'ITO 
HMeeT MeCTO · peaKIJ;H.SI C HCIIapeHHeM Tpex~~:freii:TpOHOB 
( 119Ba)nn6o 'leThipex ( 118 Ba).Jionee :Totil!oeC3'al<rtroqeHne 
MO)KHO c.n:erraTh no 3Ha'!eHHIO BeJIH'IHH~{~ ~('{}.;:: cpe.n:Heii: 
3HeprHH B036y)KJJ:eHH.SI,· rrpHXOJJ:.SIIIJ;eii:c.sr Hcl •o}:(HH iiCnap.srei,l:hiH 
HYKJIOH cBe·px· 3Heprnn CBH3H. Pacc'!HTami:a.srrli3. rio.rro¥f<·eliH:.H 
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MaKCHMyMa · Bhixo.n:a rrocrre BBe.n;eHH.SI rrorrpaBoK Ha ceqeHne 
~6pa3oBaHH.SI cocTaBHoro .sr.n:pa : · I 4! '· 3T,a BeJIH'IHHa paBHa 
6, 7±1 ,5 M3B H 2,2±1 ,0 M3B B· rr.pe.n:norro)KeHHH o6 ncrra
peHHH Tpex H qeThlpeJ( Heii:TpOHOB. COOTBeTCTBeHHO. llepBOe 
3Ha'!eHHe HBJI.SieTC.SI · THIIH'!HhiM ,Il;JI.SI peaKUHH C T.SI)KeJihiMH 
HOHaMH .B o6JiaCTH '100 <A <150, BTOpOe cyi.u;eCTBeHHO. 3aHH
)KeHO Is/. TaKHM o6pa3oM, Han6orree Bepo.srTHoii: n.n:eHTnl}lH:
Kau;neii: H3Jiy'!aTerr.sr c rrepno.n:oM rrorrypacrra.n:a 5 ceK .SIBJI.SieTc.sr 
119 Ba . 

3. lf30TOII 119 Ba HMeeT 13 HeiiTpoHoB H 6 'rrpoTOHOB 
cBepx: JarrorrHeHHhiX o6orroqeK ·c Z = N = 50 H pacrroJIO)Keii 
B TaK Ha3hiBaeMoii: "HoBoii: o6rracTH" .n:edJopMau;nn I Z> 50 , · 
N <82 /. TeopeTH'leCKHe pacqeThi paBHOBeCHhiX .n;el}lopMaunii: 
rrpe.n:cKa3hmaioT .n:rr.sr 11 9 Ba ycToii:qnByro rroJIO)KJIT.eJihHYID .n;e-
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Pnc. · 2 .. KpnBafl: Bhixo.n;a JarraJJJ:hiBaiDIIJ;HX'rrpoToHo:B B peaK
unn 106 Gd +160; o - cyMMapHhiH Bbixo)i;: • - BhiXOJJ: aKTHB
HOCTH c rrepnop:oM rrorr'ypacrra.n:a 5 ceK ••. 



4JopMauuro co ·3HatteHHeM napaMeTpa E = 0,3 16~B npouecce 
{3 + -p paciia.na /nepexo.n K 11 8 Xe I .non~H:o npoucxo,nHTh 
n'ocTen(mnoe yMeHhiiieHHe ·.ne4JopMaUHH. Eonee Toro, ManaH 
pa:3HOCTL :ni:eprHH ,neliJopMaUHH H,nep BhiTHHYTOH H cnnrocHy;_ 
'i'oii «<JopMhi, xapaKTepHaH ,nnH .r(aiilloii o6nacTH, Mo~eT 
npHBeCTH K pa3HhiM 3HaKaM ,ne4JopMaUHH ,nnH .D:BYX COCC)J;HHX 
H3o6ap /n~mpHMep, napa 11 9 Ba - 119 Cs cornacno 161 I. 
Cne.nyeT npe.nnono~HTh, ttTo neo6xo,nHMOCTh H3MeHeHHH 
4JopMhl .H,npa MO~CT iipHBO.D:HTh K nOHBnCHHIO cneUH4JHttCCKHX . + . 
3anpeTOB KaK ,nnH {3 - nepexo.na, TaK. H npn ncnycKaHHH 
npoToHa; ITonytteHHhie JKcnepHMCHTanhHhie ,naHHhie He o6-
Hapy~HBaiOT rpy6biX KatteCTBCHHhiX H3MeHeHHH npH nepe
xo,ne oT Te K Ba. Cpe.nnee 3Hattenue npune,neHnoii nepo
HTHOCTH {3+ -m!pe.xo.na. na e,nHHHttHhiH _HHTepnan JHeprHH -
kgft, paccttHTauuoe B Mo,nenhHOM npe,ncTanneHHH o no-
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Puc. 3. Cpanneuue cneKTpa 3ana3.D:hiBaiOIQHX npoToHoB 
119 Ba .c pactteToM 'no cTaTHCTHttecKoii Mo,nenu; PactteT

Hhie KpHBhie• COOTBeTCTBYIOT cne,nyiOIQHM 3HatteHHHM napa
MeTpOB: B;, · = 1,3 M:m; 1 - Q0 .= 6,6 'M:m; 2 - Q 0 := 
= 7,1 MJn; 3 - Q0 = 7,6 MJB. 

'6 

Ta6nnua 

Curep 1121 

rapnu u ,np. I 131 

Tpypan H ,np. 1141 

3enh,nec H ,np. ltsl 

CBHTeUKHH H Maiiepc I 161 

,D;annaH pa6oTa 

Qo, 
M3B' 

8,62 

8,12 

9,08 

7,87 

8,6 

7,1±1,0 

BP ' 
M3B 

1;8 

1,63 

1,28' 

1,77 

1,71 

1,3±0,5 

CTOHHCTBe· CHnOBOH 4JyHKUHH {3 -pacna,na /21, COCTaBnHeT 
4,27±0,2 H npaKTH'iCCKH COBna,naeT CO 3HatteHIIHMII4,31±0,1 
,nnH lllTe H 4,29±0;1 ,nnH 109 Te.06IQHH xapaKTep npoTon
noro cneKTpa 11 9 Ba/piiC. 3/ IIMCCT 4JopMy, THniittHYIO ,nnH 
n,nep c A"' 100. CnnoiiiHhiMII nHHHHMII na pucynKe noKaJaHhi 
pactteTHhle KpiiBhie ycpe.nneunoii 4JopMhi cneKTpa. Pacl.teT 
npOBOJJ:IInCH B npe,nnonOJKCHHH nOCTOHHCTBa C.II.nOBOH 4JyHKUHH 
{3+ -pacna,na, cniiHhi II Juepriiii no36y~,neHHbiX cocToH~Hii 
H,npa 118 Xe 6paniiCh II3. pa6oThi h~nnoTHOCTh ypoBHeH II. 
3Ha'IeHIIH npmie~eHHbiX lllllpiiH f',, ry - II~ / 8 ~lO/. )J;e--: 
TanhHO MCTO.D: pactteTa onuchrdanc.H panee /nimpiiMep, 

. B hi I. lhnneKaeMLie npii o6pa6oTKe 3na•JCHIIH no.nronottHhiX 
napaMeTpon - JHepruu CBH3l1 npoToHa B II nonHoii JHepriiii 
{3+-pacna,na - B cpaBHCHlUl C COOTBeTC;ByiOIQIIMII aeniittH
HaMII, nonytteHHbiMII Ha OCHOBe'pa3niitiHhlX nonyJMnHpiittec
KIIX Ma~coBhiX 4JopMyn, npiiBe,neHhi B Ta6nuue. BII,nno, ttTO 
pactteTnoe 3Hattenue Q0 6onee tteM na 1 M3B MCHhiiie npe.n
cKa3hmaeMhiX. HeKoTopaH · Fieonpe.neneHHOCTh xapaK
TepHCTIIK ocnonnoro cocTOHHII~. 119 B~ /no cxeM:e yponneii 
Hunhccona paBHO B03MO~Hhl KaK 512 +, TaK II 512- / oKa3hi-
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BaeTcH HecywecTBeHHoii ,IJ;JIH ,naHHoro paJJIH'IHH. OnTH

MRJihHbie 3Ha'IeHHH Oo ,IJ;JIH o60HX cny1ni.eB COBlla,IJ;aiOT 

B npe,IJ;eJiaX TO'IHOCTH pacqeTa. 0,IJ;HRKO 3TO OTKJIOHeHHe 

HeJib3H Henocpe,IJ;CTBeHHO CBH3a Tb C H3MeHeHHeM ,IJ;edJopMa~HH 
B npo~ecce {3 + -p pacna,IJ;a, TRK KRK OHO MO:lKeT 6biTb Bbi3-

BRHO llOHBJieHHeM CJia6oro JIOKRJibHOrO MRKCHMyMa B {3- CH

JIOBOH tPYHK~HH. 3KcnepHMeHTRJibHOe H3MepeHHe Q0 H HC· 

llOJib30BRHHe B pacqeTaX 6oJiee peaJIHCTH'IHbiX npHBe,IJ;eHHbiX 

BepOHTHOCTeH raMOB·TeJIJiepOBCKHX nepeXO,ll;OB /11~ BOJ· 

MO:lKHO, ll03BOJIHT C,IJ;eJiaTb 6oJiee O,ll;H03HR'IHbiH BbiBO,ll;. 

. ABTOpbi 6naro,IJ;apHbl aKa,IJ;eMHKY r .H.<l>nepoBy 3a llO,ll;~ 
,IJ;ep:lKKY pa6oTbi, E.A.3arepy H rpynne 3KcnnyaTa~HH ~HK

JIOTI>OHa Ja o6e cneqeml'e o6Jiy'IeHHH. 
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Y c.iioBHa o6M:eHa 
IIpenpH~Thl H coo6meHH.!l OIUIHpaccLIJiaiOTC.!l 6ecnJiaTHO, Ha OCHOBe ·. 

B3aHMHOro o6MeHa~' YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpH.!lM, 
6n6rinoTeKaM, nayqHLIM .rpynnaM H oT,neJILHhiM yqeHLIM .6onee 50 CTpaH. 

Mhl m1m,naeM, qTo nonyqaTeJIH H3,naHHH OH.HH 6y,nyT caMH npoHB
JI.!lTh HHHUHaTli.By B 6ecnim THOR UOChiJIKe ny6JIHKaUHH B )J;y6Hy. B nop.!l,ll;Ke 
o6Mena npHHHMaiOTC.!l nayqHhle KHHrH, :lKypnaJILI, npenpHHThi H nuoro 

'BH,na ny6JIHKaUmi no TeMaTHKe OH.HH •. 
E,nHHCTBeHHhiH BH,ll; ny6JIHKaUHH;KOTOphiH HaM npHChiJiaTh He cne,ny7 

. eT," 3TO penpHHThl I oTTHCKH eTa Teii, y:lKe ony6JIHKOBaHHhiX B nayqHLIX 
)KypHanax/: . 

B p.11,ne criyqaeB Mbi caMH o6pamaeMC.!l K nonyqa TeJIHM naumx H3,na
HHH c npocL6oii: 6ecnnanio npucnaTL naM KaKne·nu6o KHRrHHJIH 
BbiiiHCaTh ,nJI.!l Hawe:ii: 6u6nnoTeKR' HayqHLie *YPHilJihl; H3,naromnec.!l B ux 

.cTpanax. 

OT,o;eJibHbie 3anpochi 
' li3,naTeJibCKHH OT,ll;eJI e:lKerO,ll;HO BhlllOJIH.!leT OKOJIO 3 000 OT,ll;eJlbHJ>IX 

3anpOCOB na BbiChiJIKY npenpHHTOB H coo6meHHH OH.HH. B TaKHX 3a· 
. npocax cne,nyeT o6.!13aTeJihHO yKa3hiBaTh RH,neKc · 3anpawnBaeMoro. 

H3AaHH.!l. 

A.o;peca 

IJHCbMa no BCeM BonpocaM o6MeHa ny6JIHKaUH.!lMH, a TaK)Ke 3anpo-
Chi H·a or,neJILHhie H3,naHH.!l cne,nyeT HanpaBJI.!lTb ·no a,np.ecy: ' 

101000 MocKea, 
F11a61tblii no'lmaMm, n/JI 79. 
H3oamellbCI<Uii omoe/1 
06aeouHeHnozo uncmumyma 
JloepHbiX ucc11eooeanuii. . . . 

' A,npec ,ll;JI.!l noCbiJIKH BCeX ny6JIHKaUHH B nop.!l,nKe 06MeHa, a TaK:lKe 
,nn.11 6ecnnaTHOii: nonnncKH na Hayqnhie :lKypHanhl: 

101000 MocKea, 
F11aeHblii no'tmaMm, n/JI 79. 
llay'IHo·meXHU'IecKaJI 6u611uome1<a 
06oeOUHeHHOZO UHCmumyma 
JloepHbiX ucc11eooeaHuii. 
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