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119 121 116 
HoBbie nany'laTenn aanaattbiBaromnx npoTOHOB Ba , Ba n Cs 

C noMOmhiO Macc-cenapaTopa ESMC-2 Ha ny'<!Ke TSDKenbiX noHOB nony
'leHbi nany'laTenn aanaattbiBaromnx npoTOHOB 119 Ba {5,35;!:.0,30 ceK), 

121 Ba { 29,7;!:.1,5 ceK) n 116 Cs {3,9;!:.0,4 ceK). HaMepeHbi npoTOHHbie 
cneKTpbl, onpetteneHa OTHOCHTenbH8SI aepOS!THOCTb llpOTOHHOI'O pacnattao 

npenpHHT 06be,llHHeHHOrO HHCTHTyTa Jl,rtepHhiX HCCJie,rtOBamdt 

Ay6Ha, 1974 

Bogdanov D .D., Demianov A. v., Karnaukhov V .A. 
Karnaukhov V .A., Petrov L.A~ P6 _ '7716 

New Emltters of DeYayed.Protons 
119

Ba 
121 .Ba and 116 Cs 

New delayed proton emitters 116 Cs , 119 Ba and 121 
Ba have 

been .identified in the reactions Zr+S 32 and Mo
92 +~ S 

32 
by 

on-line isotope-separator BEMS-2. The half-lives and the 
proton energy spectra were measured. For 116 Cs the results 
a,re Tt/2 =(3.9+0.4) sec. and proton spectrum covers the 
energy range from 2. 0 MeV up to 6. 5 MeV, for 119

Ba T1; 2 = 
= (5. 35±.0. 30) sec and. Ep = (2. 0-6. 0) MeV, for 121 

Ba T1; 2 = 
=(29.7±.1.5) sec and. Ep ·=(2.Q-:4.0) MeV. The proton branch
ing ratios for 116 Cs and 121Ba were measured to be equal to 
(3±.1) ·lo-3 and "' 2 • .S·lo-4, respectively. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1974 

© 1974 06"bec)uHeHHbiU UHCII%U111YIIr Jic}epHbiX UCC/Iec)oeaHUU ,4y6Ha 

' 

1. BBEj!BHHE 

. K uacTOJillleMy speMeHH H3BeCTHo. OKono Tfex ~eCJITKoa' 
H3Jiy'laTeneii 3aiia3,[{hiBaiOuuiX IIPOTOHOB, OT C ,[{0 183Hg. 
Hccne.l{oaauue :noro JIBJieHHJI .l{aeT aecLMa HHTepecuyw 
HHtPop:Ma~HIO o JI.l{pe /I • 2 I. CIO,[{a OTHOCHTCJI rronyqeuHe 
,[{aHHhiX 0 Maccax H30TOIIOB H3 H3MepeHHJI II03HTpOH·rrpo
TOHHhiX COBIIa,[{eHHii; AHaJIH3 crna:>KeHHOH tPOPMW IIPOTOHHO· 
ro CIIeKTpa '_.l{aeT c'Be,[{eHHJI 0 CHJIOBOif tPYHK~H- ,a·pa'crra,[{a. 
HccJie,[{OBaHHe TOHKOH CTPYKTypw IIpOTOHHoro CIIeKTpa rro-
3BOJIJieT orrpe.l{enHTh rrnoTuocTL ypos~eii JI.l{pa s tPYHK~HH 
3HeprHH B036y:>K){eHHJI B .l{Haiia30He OT 3 .[{0 9 1 M3B. 

B uacTOJillleii pa6oTe rrpHBe,[{euw 3KcrrepHMeHTaJILHwe 
,[{aHHhle 0 HOBLIX H3Jiy'laTeJIJIX 3aDa3,[{hiBaiOlllHX IIPOTOHOB 
l16.Cs ~ 119 Ba. H 121 Ba. H3oTOIIId rrony'lanHcL B peaK~HJIX 

Ha TJI:>KeJILIX HOHaX H 6LIJIH H,[{eHTHtPH~HpOBaHLI C IIOMOlllLIO 
E3MC-2., Mace· -c.enapaTopa ua· IIY'IKe. H3Mepeuw Hx rre
PHOALI IIOJiypacrra,[{a, IIPOTOHHWe 'CIIeKTphl, p/,8 + ·BHJIKH •. 

2. 3KCHBPHMBHTAJlhHAR MBT0,4HKA 

3KcnepHMeHTLI IlpOBO.l{HJIHCL Ha·BLIBe,[{eHHOM IIY'IKe ~HK· 
noTpoua · Y- 3.00 Jla6opa TOPHH ... JI.l{ep:Hwx peaK~Hii OHJIH~ · 

. HoHaMH 32 S +S / E max = 190 M3B/ o6nyqanacL MHWeHL :· 
/2 · Mz/cM 2f~ H3 ecTecTJieulioro Zr HJIH o6orallleHHor() 
/90'fo/ 92 M ~. · Cxe:wa THqecKHii BRA ycTaHoBKH rrolca3aH ua 
pHc. I. MHmeHL pacrronaranacL ua .paccTOJIHHH 15. MM OT 
HOHHoro_HCTO'IHHKa :wacc-,cerrapaTopa E3MC-2; c noMOlllLIO · 
KOTOporo OCYllleCTBJIJIJIOCL pa3,[{eJieHHe H30TOIIOB. Bo BHYT":" . . . . ~ 

peHHIOIO 'IIOJIOCTL HCTO'IHHKa H30TOIIhl IIOIIa.l{aiOT•'Iepe3 TaH· 

3· 



Puc. 1. ·CxeMaTuqecKuii BH,IJ; Macc-cenapaTopa Ji3MC-2: 
1 - ,MUWeHL; 2 - .UOHHLIH. UCToquuK; 3 - BLIT.HrUBaiO~H 
3JieKTpO,D;; 4 - ·MarHUTHLIH 3Kpau; 5 :.. . llOJIIOCHLIH HaKOHeqHUK 
MarHUTa; "6 ~ . MarBUT; 7 - >.~eJIL~KOJIJIHMaTop;· 8,10 -
nonynpOBO,IJ;HUKOBLie ,IJ;eTeKTOpLI; '9.- )l;UCK·:..c6opHUK; 1'1 -
cnuHTUJIJI.HnUOHHLIH 6eTa- c_qeTqUK; . . . 

TaJIOBYIO clJoJILrY;. TO~HOH. 1,5 MKM · 3a cqeT UMllYJILCa, 
nepe,IJ;aBaeMoro 6oM6ap,D;upyro~eB: qacTuneii. 

. HcnOJIL30BaJIC.H BLICOKOTeMnepaTypHLIH UCTOqHUK C no
BepXHOCTHOH uou:H3anueii,· pa6oTaro~ii B ,IJ;uana3olie Te:Mne
paTyp oT 1800 ° ,IJ;O 2500 °C. Hoilu3aTop u3rOTOBJieu U3. 
BOJILiiJpaMa •. IlpH TeMne.paType, 6JIU3KOH K MaKCUMaJILHOH, 
34J4JeKTUBHOCTL• BCeii CUCTeMLI TaKOBa, qTo 30-40~ .H,D;ep 
OT,IJ;aqu Ba u Cs, BLIJieTeBmux u3 l.iumeuu, ,IJ;ocTaBn.HeTc.H 
B liJoKaJILHYIO nnocKOCTL. cemi.paTopa. Oco6euuocTu pa6oTLI 
Macc-c.enapaTopa 1i3MC-2. no.zipo6uo onucauLI B/3/. .· ·. 

, B clJoKaJILuoii nnocKocTu ua neuTpanLHOM nyqe pacnona:.. 
ra_eTc.H. KOJIJIUMaTop B BU,IJ;e ~eJIH lllllpuuoB: 2 MM u BLICOToii 
15 MM. IlpH clJHKCUpOBaHHOM MarHUTHOM. none qepe3 ~eJIL 
npoxo~.HT il3oTonLI c .D;auuoB: Maccoii u nona.D;aroT ua 'c6opuu:K 
H3 aiiro:MuuueBoii clJonLru TonuuuloB: 0,8 MKM. ·. Henocpe,IJ;:.. · 
CTBeHHO 3a . C60pHUKOM . pa3Me~eH nepBLlH llOBepXHOCT:HO-
6apLepH.LIH KpeMHUeBLIH ,IJ;eTeKTOp. npoTOHO~. )J;UCK - c6opHUK 

4 

nepUO,IJ;UqecKU llOBOpaquBaJIC.H Ha yrOJI 45° , U ll.HTHO C ·aK-
.. TUBUO.CTLIO llOMtHI~aJIOCL MelKJlY BTOpLIM Si (Au). -. ,IJ;eTeK-

- -TopoM iipoTOHOB H f3 -c_qe.firuKoM. 3ToT · Si( Au) - _. ,IJ;eTeKTop 
UCUOJIL30BaJIC.H ,IJ;JI.H cneKTpOMeTpUU ·npOTOHOB U U3MepeHU.H 
nepuo,IJ;a no.iiypacna.iia.npOTOHUOH aKTUBHOCTU. Ilp:H u3Mepe
HUU nepuo,IJ;a noJiypacna,IJ;a, KOr,z~a BpeM.H !HCCll03HnHU c6op
HUKa MH~r() tlOJILWe T {;2 , nepBLIH. ,IJ;e~eKTOp ll03BOJI.HeT 
peaJIU30BaTL Cy~~CTBeHHO 60JILWYJO 34l4Je.KTHBHOCTL perUCT
panuu npoToHoB /uanpuMep, npu ~ t ;,10.11; 2 . c"1 /c 

2 
=6/~ 

O,IJ;HaKo ero 3HepreTuqecKoe,pa3pemeuue orpauuqeuo Be
nifquuoii ·. ,.. 40 K3B. U3- 3a KOHequoii TOJI~HLI. c6opHUKa. 
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Puc. 2. 3aBucuMoCTL · {3 :- c_qeTa ~:a clloKaJILHoii ·nnocKOCTU 
Macc-c.enapaTopa OT Hanp.HlKeHHOCTU MarHUTHOrO UOJI.H UJIU · 
MaccoBoro qucna U30Tona npu o6nyqeuuu MHWeuu · U3 9 2 Mo 
uouaMu 3 2 S /190 M3B/. HuTeucuBuocTL {3 ..; cqeTa onpe
,IJ;eJI.HeTC.H. rJiaBHLIM 06pa30M pacna,IJ;OM U30TOUOB ne3U.H • 

5 



B, xaqecTBe {3 ~c_qeT'IUKa B. :noii pa6oTe ucnoJIL30Bancs 
.KpUCTaJIJI CTUJIL6eHa C clloTOYMHO:>KJiTene:M fi»3Y -13. 3TOT 
C'leT'IUK npuMeHSJICS KaK noporoBLIH u3M:epUTCJIL UHTeHCUB-
H.OCTU {3·~U.3Jiy'leHUS. . . . ' 

,D;ng uniiiOCTpa~uu pa6oTLI B3MC-2. Ha puc. 2npuBe,D;eHa 
3aBHCUMociL. {1- C.'leTa OT HanpJDKeHHOCTH MarHUTHOr<> noiu 
npu. o6nyqeHUH. 92Mo. ny'IKOM 32 S ,·c :meprueii.,190:M3B. 
TeMnepaTypa HOHH3aTopa B . 3TOM . onLITe 6wna; 1800-
1900 oc. BpeMs 3:Kcno3HU:HH c6opHHKa no.D; nyqxoM paBHsnocL 
16 . ceK. BeTa-aKTHBHOCTL CBS3aHa, rnaBHLIM o6pa30M·, . 
C . H30TOnaMH u:e.3HS, T.K., B BLI6paHHOM TeMnepi:nypiiOM 
pe~Me 3~eKTHBHOCTL HCTO'IHH~a ,D;'S/ 6onee TJI)I(eJILIX 
3JieMeHTOB . ( Ba, La ,ce) no.D;aBneHa 3 • .D;ns nepeso,D;a 
puc. 2 B cneKTP Mace Heo6xo.D;HMo BBeCTH nonpasxu Ha 
pa3JIH'IHe nepHO,D;OB nonypacna,D;a ,D;JIS pa3HLIX H30TOnOB. 

3. PE3YllbTATbl 3KCHEPHMEHTOB H OECY)J(,l(EHHE 
3.1. H3oltfon 119Ba 

' 
B nepBLIX 3KcnepuMeHTax ny'IKOM 32· S +S /158 M3B/ 

06Jiy'laJiaCL MHWeHL , · u3 ecTeCTBeHHOrO ~UpKOHUS 
/2 Mz/citc 2/. Ilpu HacTpoiixe .cenapaTopa Ha aw,D;eneHue 
u3oTona c A = 119 6wna : 3aperucTpupoBaHa npoTOii:Has 
aKTUBHOCTL C nepUO,D;OM nonypacna,D;a /5,35±0,30/; ceK. 
B s,D;epHLIX peax~usx; BLI3LIBae:Mwx cepoii B u:upxoHuu, B03_
HBKaiOT U30TOULI ps,D;a 3JieMeHTOB C Z $ 56 :ia C'leT UCnape
HBS npOTOHOB B HeHTpOHOB 83. COCTaBHOrO S,D;pa. O,D;HaKO 

· H3 paccMoTpeHus cne.D;yeT ucKJIIO'IUTL 3JieMeHTLI. 6onee 
nerxae, qeM ·Ba u . Cs, BBH,D;y Toro, 'ITO K03cllcllu~ueHTLI 
llOBepXHOCTHOH UOHU3ai{UB WU HUX CJIHWKOM MaJILI. H30TOll 
II9cs u3aecTeH, oH: BMeeT nepuo.D; nonypacna,D;a /37,7 ± 

· ± 1,0/ ceK /4, 5/,-3ana3.D;LIBaiO~e npoToHw B ero cxewe 
pacna,D;a oTcyTCTBYIOT /51, TaKBM o6pa3oM, Ha6moaauwascs 
npOTOHH~g .aKTUBHOCTL O,D;H03Ha'IHO CBS3LIBaeTCS C 11 98a : 
Ilpu B3aUMO,D;eHCTBUU cepw C I{HpKOHUeM 3TOT .. U30TOll 
o6pa3yeTcs rnaimwM o6pa3oM 3aC'IeT peaxu:uu 90 Zr( 32S,3n). 

Pacna,D; He,D;eJIS~XCS B036Y*,D;eHHLIX COCTaBHLIX S,D;ep. 
B 06JiaCTU 3Ha'IUTeJILHOrO HeHTpOHHOrO .D;ecllUU:UTa C 60JILuieii 

' 

6 

J 

I 
f. 

\ 

2 .3 lt 5 .. E MeV 

~ Puc. 3. CnexTp 3ana3,D;LiBaro~x npoTOHo:B u xpusas pacna-
.D;a .D;JIS 119 Ba. lliTpuxosaHHoii JIUHuei noxa3aH {3 ·-clloH. ·. 

BepOSTHOCTLIO U.D;eT C UCnapeHUeM He TOJILKO HeHTPOHOB, 
HO a npoToHoB. Ilo3TOMY ,D;Jis nonyqeHus 6onLwero swxo.D;a 
11 9 Ba 6wna ucnoni.30BaHa. peaxu:as 9 2 Mo ( 32 S, 2p.3 n) npu 

3Heprilu nyqxa cepw "'190 M3B .. 

19 
Ha p:B:c. 3 no~a3.8,H cn~KTp 3ana3,D;LIBaiOUUIX _npoToHoB 

1 Ba, U3MepeHHLIU .D;eTeKTopoM, pacnoJIO)I(eHHLIM 3a c~op-: 
.· . BUKOM • TaM )l(e ,D;aHa KpUBag pacnaJta npoTOHHOH aKTUBHOCTH. 
Cn~KTP npOSBJISCT TUUU'IHYIO ,D;JIS :JTol. o6nac.TU S,D;ep rpocc~ 
cTpyKTYPY, . onpe.D;ensro~}'IOCS ,D;By:Ms l)&.xTopa:MH: pocToM 
, . I "" • • "' ' . • 

OTHO(:UTeJILHOH npOTOHHOB WBpUHLI U yMeHLWeHUeM nap- · 
· I{HaJILHoii :SeposTHocl-u f3o -pacna.D;a no Mepe. ysenu'leHus 

3Hepruu B036y)I()J;eHus ·~oqepHero R.D;pa. . . . 
. ·rrpe,D;:&apUTCJILHLie ·.D;aiiHwe o _119Ba npuBe,D;eHLI B Haweii . 

pa6oTe /6/, B KOTOpoii 3TOT U30TOn perUCTpUpOBaJICS C no-.· 
,YOII(LIO MeTOJmKH ra30BOH CTpyu •. H)J;eHT~tUKai{HS npOBO,AH- :. 
JiaCL no cllYHKI{HSM B036Y*,D;eHUS U. He. MOrna 6LITL CTpOrO ': 
o.tiuo3Ha'IH.oii •.. IIepuo.iiW non}rpacna,D;a, . .H3MepeHHwe a ua
cTos~eii pa6oTe U B /6/, COBna,D;aiOT _B npe,D;eJiaX TO'IHOCTU. 

" 
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Puc. ·4. CnexTp 3ana3Ab1BaiOIIlHX npoToHoB H KpHBaJI pac-
na){a AllJI 121 Ba. · · 

· · · I 21 
3.2. Hao111on Ba 

3TOT H30TOn Ha6nro){aJICJI npH o6nyqeHHH HH06HJI HOHaMH 
cepbl /peaxu;HJI 9 3 Nb (32 ~, p 3n)l2l;l:j~j : if c cyuiecTBeHHo 
60JibuiHM BbiXO){OM npH HCnOJib30.BaHHH peaKD;HH 9 2Mo (3 2 S, 2pn). 
Ilepuo,il nonYJ)acna){a paaeil /29,7±1,5/ ceK. · 

Ha puc. 4 ){aH cnexTp 3ana3){biBaiOIIlHX npoToHoB, H3-
MepeHHbl:ii ){eTeKTopoM "Hanyqxe" Macc-cenapaTopa. Iipo-

'TOHHblii cneKTp l21Ba HMeeT rpocc-MaKCHMYM.npH.3HeprHH 
Ha 0,4 - .0,5 MaB MeHbwe, >leM B cny<iae 11 9 Ba, a Max
CHMaJibHble 3HeprHH pa3nuqaroTCJI npHMepHo Ha 2 MaB. 
3TO pa3JIHqHe MO~eT ·6bJTb 06DJICHeHO Ha OCHOBaHHH CTa
THCTHqecKOH MO){eJIH npou;ecca HCnyCKaHHJI 3ana3){biBaiOIIlHX 
npo_ToHoa/7 I. MaxcuMaJibHaJI 3HeprHJI B npoTOHHOM cnexTpe 
onpe){eJIJieTCJI aenuquHo:ii · . Q o - B P , rAe Q 0 - 3HeJ:>rHJI 
K--3~XBaTa, a Bp- .3HeprHJI CBJI3H npoToHa .B ){oqepHeM 
Jl){pe. H3 pacqeToB Tapau H AP; /B/ cne){yeT ,qTo · Q0 .,..BP- AJIJI 

8 

. ' 

119 Ba paBHO 6,5 M3B, a AJIJI 121Ba 4,4 M3B. 3TH· 
3HaqeHHJI cornacyroTcJI c HaWHMH pe3.YJILTaTaMH~ YMeHL
we:Hue . Qo- BP Ha=2 M3B AJIJI 121 Ba npHBOAHT H x CMeme
HHIO BJieBO J:'pOcc-~aKCHMyMa, HeCMOTpJI Ha TO, qTo 3Hep
rH.JI CBJI3H npoToHa. B 121 ps 6oJ1bwe,'' qeM B 119 Cs /Ha 
=0;7 M3B no pacqe'faM /B /. · 

,l(nJI 121Ba 6blna ou;eHeHa p lf3 : BHnxa, xoTopaJI pasHa 
... 2.51 .10 - 4• 3Ta aenuquHa 6wna onpe){e.ri:eH:a ·u3 aHaml3a 
xpuaoii pacna){a {3 -a:XTHBHOCTH B nono~eHHH A = 121, 
B pe3yJibTaTe KOTOpOrO YAaJIOCb Bbl){eJIHTb KOMnOHeHTy, 
CBJI3aHHyro c 121 Ba, Iia cl>oHe 121 Cs. · 

3.3. Hao11on 116 Cs 

B nepBbiX 3KcnepHMeHTax 3TO JIAPO nonyqanocb B peax
UHH 9 0Zr ( 32 S , p 5n ) . npH o6nyqeHHH MHWeHH H3 
ecTeCTBeHHoro D;HpKOHHJI J~itaMH cepbl c 3Heprueii 190 MaB. 
liwn_ nonyqeH nepHOA nonypacna){a =· 3,4 ceK I~ !Ha6JIIOAaJI 
npoTOHHyro aKTHBHOCTb a nono~eHHH A = 116, Mbl .zio.JDKiibl 

H3 KaKHX-T.O ){OnOnHHTeJILHbiX coo6pa~eHHH ycTaHOBHTb 
z ·u3oTona. B · npuunune He ucx.JnoqeHo o6pa3oBaHHe npoToH
Horo. H3nyqaTeJIJI 116Ba. 3a cqeT peaxnuu 9 Ozr( 3 2S, 6n) • 
,l(JIJI ){OKa3aTeJibCTBa· TOrO, 'lTO Ha6JIIO){aBWaJICJI aKTHBHOCTb 
CBJI3aHa C 116 Cs, Mbl BOCnOJib30BaJIHCb CHJibHbiM pa3JIHqHeM 
B ·3aBHCHMOCTH OT TeMiiepafyp'bi ){JIJI BblXO){a u;e3H.S: H 6apHJI 
H3' HOHHoro. ucToqHuxa. CooTa·eTcTayioiu;He · xpu:Bwe 6wnu 
H3MepeHw no {3 -c_qeTy 122 Cs .. H npoTOHHOMY: cqeTy1~ Ba 13 ~ 
IlonyqeHHble 3aBHCHMOCTH HMeiOT qeTKO Bblpa)l{eHHbiH nopor, : 
paBHbiH"" 1500°C ){llJI u;e3HJI• H 1800°C ){JIJI 6apHJI. IlnaTo· 
~JIJI ne3HJI AO<;THraeTcJI npu' T= 2000° c~ a AiiJI 6apHJI npu ·; · 
T = 2300-2~00° C. ·liwno noxa3auo, qTo 3aBHCHMOCTb aw
xo){a nimToHHoii axTHBHocTH c A = 116 oT 1-e:MnepaTypLl: 
HCTQqHHKa COOTBeTCTByeT o)lamaeMOH ){JIJI u;e3HJI. . -

Ha PHC. 5 npHBe){eH .. cneKTP 3ana3){biBa101IlHX npoTOHOB 
116 Cs: u icpuaa:s-·pacna~a, H3 icoTopoii cne){yeT .· ·':1'1/2 = 
= /3,9±0~4/ ceK. ·3TH ~a:imwe nonyqe:Hw npH o6nyqeHHH 
MHWeHH. H3. 'pa3){eneHHOro .H30Tona 9 2M~ nyqxoM cepw 
·c· 3Heprueii 190 M3}! /pe=axnB:Ji 9 2Mo (32 s , 3pS~ )u.~s/. 
BwxoA 116 ·cs ripH 3.T_oM a 8 pa36o~ine, qeM 1IPH o6~yqeHHH 
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Pac. 5. CnexTp. 3ana3.I(LIBaroiiUix npoToHOB a KPHBaJI pacna
,Z(a .I(nJI I 16 Cs. ·· 

ecTe CTBeHaoro napKOHHJI. CxopocTL C'leTa npoTOHOB ,Z(eTeK
TopoM 3a c6opHHKOM cocTaBnJina 1200 1/'iac. CnexTp npo
TOHOB UpOCTHpaeTCJI, ,Z(O 6,5 M3B. 3TO COOTBeTCTByeT 
npe.zicKa3aHHJIM pa6oTLI· /8/, B xo;.opoii .I(nJI 116 Cs .I(aeTcJI. 
Q0 - BP = 6,8 M3B. 

0THOCHTenbHaJI BepOJITHOCTb 3MBCCHH. 3ana3;u.IBaiOIIUIX. 
npoTouoa · .I(nJI 116 Cs uaxo.I(&Jiacb .I(BYMJI cnoco6aMa: 
CpaBHeHReM RHTeHCRBHOCTeii: {3 R UpOTOHHO.I"O C'leTa Ha 
nyqKe ·R no aKTRBHOCTR ,Z(O'Iepaero 116 Te. B nocne,Z(HeM 
cnoco6e nocne R3:Mepeuag npoTOHHoro cneKTpa 116 Cs 
c6opHHK R3Bnexanc1r H3 · KaMepbl cenapaTopa a ero ·y -ax~ 
TRBHOCTb accne,Z(oaanacb . 'Ge ( Li) - cneKTPOMeTpOM. Jiwna 
.I(OCToaepuo Bbi.I(eneaan&HRJI E y= 1293 K3Bc T 112 =2,4 ~ac, 
npliaa,Z(ne)l(a~naJI 116 Te. B pe3ynLTaTe nonyqeao pI {3+ = 
- -3 . ' 
-/3±1/.10 • 1 

0TMeTRM, 'ITO nepaoe yKa3aHHe Ha CYfneCTBOBaHHe Iipo~ 
TOHHoro R3ny'laTeng 116 Cs nonyqeao B pa6oTe rpynnw 
"H30JI,D;E" a· UEPHe /IO ~ Ilpu H3yqeuaa R3oTonoa ne3RJI 
6wna Haii:.I(eua cna6aJI npOTOHHaJI aKTRBHOCTb .B llOHO)I(eHJij 
A = 116 c RHTeucaauocTLIO C'leTa 8 t~ac - 1'. B nocne.I(yro~eii: 
KpaTxoii: ny6n:Hxanaa 3Toii rpynnLI · yKa3biBaeTcJI ee nepao.I( 

10 

nonyp~~na;a'';.· 3;5 CeK. ,lJ;ng yaenH'IeHHJI 'IYBCTBRTenbHOCTR 
MeTo.I(HKR acnonL3oaanacL cl>oTo3MynLCHJI MJI peracTpanaa 
npoTOHOB. CyinecTaeuaoe pa3JIH'IHe BbiXO.I(OB 116 Cs B uawax 
o'ni>ITax R B pa6ofe'''/I-O'Ic~JI3aHo' c' TeM, 'ITO B peaxnJigx 
C ,TJI:>iCenbiMR HOHaMR Ce~eHRJI o6pa:JOBaHRJI R30TOUOB CO 
3Ha..ffiJ.enLHLlM:·aeii:TpOHHbiM ,Z(eci>.HnRTOM CYfneCTBeHHO 6onLme 
ceqeuaii: ; cooTBeTCTBYJOIIUIX · peaxnaii: rny6oxoro pac~en-
neHHJI, 0Bhl3biBaeMbiX 6biCTpbiMR npOTOHa~R. . . . 

AaTopbx" 6naro.I(apaLI· axa~. r .H.cl»nepo:By 3a no,Z(,Z(ep)I(Ky 
aacToJI~neii: pa6oTLI, B.II.Jio'IHHY a B.C.PoMaaoay 3a no
MOinb B R3rOTOBneHRR MRWeHeii. 
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