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EornaaoB n.n .. Ea'IO H ., KapaayxoB B.A., neTpOB n.A., 'P6-3138 

HneaTa¢HKSUHSI Te 
111 

no no'lepaaM nponyKTaM npoToaaoro pacnana 

llnSI aneaTH¢HKauHa aany16~Ten?2 aanaaabiBaJOmax npoTOHOB c T 1h-19ceK, 
o6paaoaaaaoro B peaKUHH Pd + C , accneaoaanacb paaaoaKTHBHble npoayK-
Tbl ero pacnaaa. llnSI oTaeneaaSI nocneaaax OT noaaanSIJOmero ¢oaa y -aK-
THBHOCTH, B03HHKSJOmefi 38 C'leT J:lpyrHX KSHanoB peaKUHH , HCflOnb30BanOCb TO, 
'ITO a npoTOHHOM pacnane aoqepaae npoayKThl nonyqaJOT aaaqHTenbHYJO aaep

rHJO OTUS'IH, llnSI yaaneHHSI tf>oHOBOfi aKTH~HOCTH C noaepXHOCTH anJOMHHHeBbiX2. 
C6opHHKOB SI,[Iep OTJ:IS'IH XHMH'IeCKHM nyTeM CHHM8nHCb TOHKHe ( 1,5-2 MKr/c'M) 
nneHKH Al . B y -cneKTpe Siaep oTaaqa qeTKO BhlJ:IenSIJOTCSI nHKH npH aaep
rHSIX 290 + 27 H 650 + 28 KSB, nepHOJ:Ibl nonypacnana 9THX 8KTHBHOCTefi 

paBHbi coo"TaeTcTBeuuo- (3~6 + 0,6) qac H (4,0 + 1,0) 'lac . 3To Hanyqeaae 
npHnHcaao H30TonaM Sn 1 0 u In 110 SIBnHJOmHMCH nponyKTaMH pacnaaa Te 111 

H3nyqaTenH 3ana3J:IbiBaJOmHx npoTouoa. 

flpenpHHT 06~eQBB8BHOrO HBCTHTyTa zaepBNX BCCne~OB8BHA. 
ny6ua, 1967 • 

Ebgdanov D .D ., Bacho I., Karnaukhov V.A.., P6-31.38 
Petrov L.A. 

Identification of 
111 

Te by Daughter Isotopes of Proton Decay 

In order to identify a delayed proton emitter (T 1/2-19s), producee 
by the reaction 8:!. 

102 
+ C 

12 
, the r adioactive products of its decay 

were investigated. To separate these . products from the enormous 
background of y -activity, which is due to other reaction channels, 
the fact was used that in proton decay the daughter isotopes have a 
considerable recoil energy. The background is due to the adsorbtio n 
of the activity on the s urface of the cather. This background was 
practically reduced by means of removing of thin layers ( 1, 5-2 11 g/crrf 
from the surface of an aluminium cather, In the y -spectrum of -
recoils the peaks are_singled out at the energi es 290.:!:_27 and 
650±_28 keV. The half-lives of these activities a re equal \3,6.:!:_0,6)h a nd 
(4, 0+1,0)h, respectively. The emission is ascribed t o Sn 10 and In 11o 

isot~pes which are the decay products of Te 
111 

-the delayed proton 
emitter, 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1967. 
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Yf3nyqaTe nH 38 ll83AbiS810IIIHX llPOTOHOB cpenH H30TOllOS Tennvpa HCCJ19AOS8JlHCb 

11-5/ 
S pa60T8X • Orrpene neaHe M8CCOSblX 'IHCen HOSblX H30TOITOS IIPOSOAHJTOCb Ha 

/3 5/ 
ocHosaHHH aHanH3a cjJyaKuHI\ B036Y*AeHHSI. TaK, s HBillHX pa6oTax ' H30TOllbi c 

nepnonaMH rronypacrrana .. 4,2 H .. 19 cell: 6biJTH HAeHTHcpHuHposaHbi KaK 
109 

Te H 

111 Te cooTseTCTBeHHo. Pe3ynhT8 T bi T aKoro aHanH3a He SIBJTSIIOTCSI a6coniOTHO noc -

TOSepHb!MB, llOCJS:OJ!hKy llpH aTOM BCITOJTh3YIOTCSI pacqaTHbie 3B8'1aHHH rroporos H 

HeKOTOpbia rrpeAllOJlO)I{aHHSI 0 MaX8HH3Me peaKUHl!. 

B CSS13H C aTBM 6bin8 rrpenrrpHHHT8 H8CTOS!Il18S! pa60T8, S KOTOpoi\ Mbl llOllbl

T8JlHCb nposecTH aneaTH¢HKaUBIO rrpoToRuoro n3nyqaTeng c T ,. .. 19 ceK rro c soi\

CTBaM ero noqepaHX nponyKTOB. TpynaoCTh aTol! 3ana'IH CBH3aaa c TaM, 'ITO ce

qeane o6pa3osaBHSI H3JTy'laTenell 3alla3AbiBaiOII1HX rrpoTonos aesennKo - He 6onee 

]Q-
29 

CM
2• noaToMy 6bin8 p83pa60T8H8 OllHC8HH8SI HH)I(e MaTOAHKa, ll03MJTS!SW8SI 

Bblll9J1HTb Hllp8 OTAB'IH llpOTOHHOrO pacrrana Ha llOA8 SJ1HIOIIlaM cpoue y -aKTBSHOCTH, 

B03HHK8Blllelt 38 c•IeT npyrHx Kananos peaxuall. TaKHM rryTeM 6bino nonTsep*neao, 

'ITO H30TOll c T ~ ,. 19 ceK SIBnSieTCSI 
111

Te . 

l.C6op rrponyKTOS S!AapHbiX p e a K u .11 a 
OnbiThi rrposonHm!ch aa saewneM rry"lKe 160-caHTBMeTposoro UHKnoTpoHa 

OHHH. HoHaMH yrnepona c aHeprne!i 70 Mas o6nyqanach MHweab H3 pa3neneaHo

I 'O H30TO!l8 
102 

Pd ("' 40%); aneprHH 70 Mas COOTS9TCTByeT M8KCHMYM cpyHKUHH 

/5( 
S036yJKAaHliH , H3MepeHHOll B • npll 9TOH aneprHH H86JTIO!l8J1CSI TOJlbKO OAHH p-

H3ny'laTenb ( T ~ "' 19 ceK.). 

3 



llnH pa60Tbl Ha fiY'!Ke RCITOITh30BanaCh 3KCITepHMeHTanbHaH arrrra o aTv Oa, llOll-
/5/ 

po 6 HO Ofll1'CaHHaH B • Dpo!lyKTbl H!lepHbiX peaKUHit aa C'!eT 3HeprHH OT!la'III Bbl-

neTanH H3 MHWeHH, TOpM03HITHCh B renHH ( llpH Jla BneHHH 1 aTM), '!epea Manoe 

(¢ = 0, 35 MM) OTBepCTHe n e peHOCHIT!!Ch CTpyeit renHH H3 KaMepbl MHWeHH B Ka

Mepy neTeKTOpOB H ancop6HpOBaiTHCh HA fiOBepXHOCTH C60pHHKa, KOTOpbiH ITOJlCTaBnlln 

CH rroA cTpyiO. C6opauK, BhmonaeHH biil B BRAe aniOMHHHBBoro llHCKa , qepea KaJK.Qbie 

40 ceK ITOBOpa<£HBancH H8 yron 45°. DpH 3TOM HAKOnneHHaH 8KTHBHOCTh rrepeao

CH ITACh K }l eTeKTopy , perHCTpHpOBaBWeMy llpOTOHbi, a c6o p llpO/lYKTOB Sl)lepBb!X 

p eaKuuil oc y mecTBnHncsr aa cne!lyiOmeM yqacTKe llHCKa. KaMepa QeTeKTHpoaaaH51 

aerrpe p b!BHO OTKa'IHBanaCh, TaK 'ITO ll8BITeHHe B aeil COCTaBITHITO "' 1 MM pT.CT, 

2. B bl A e II e H R e AO'IepHHX IT p 0 A y K T 0 B p -p a c n a n a 
rr o IIMIIYIThCy OT}la'IH 

MeJK.Qy c6opaaKoM a neTeKTopoM ( pac. 1) aa paccTOl!HHH, 1 MM OT rrepBoro 

ITOMemanaCb CTOITKa H3 Tpex aiTIOMHHHeBbiX tPOIThr TOIT!llHHOit 9 /1 KaJK.QaSI. Hnpa OT

na'IH oT rrpoTOHHoro pacrrana cneTanH c rroaepxaocTH c6ooHHKa n B6HBanHCh B 

6nmi<ailrnyro tjlonhry ( 1). 3aeprHH rrpoToaoB ( 2-5) M sa cooTBeTcTByeT saeprun 

/6/ 
Sinep OTAB 'IH ( 18-45) K3B. Cornacao pa6oTe cpeaaHit npo6er (medium ran~~:e ) 

2 
TaKHX 51Jlep B an !OMHHHH - (5-9) MKr/ CM • 

llBe llpyrHe cponhrH HCIIOITh30BaiTHCh lliTl! H3MepeHHl! tPOHa. B rrepBbiX lKe Oflbi

TaX 6bi1IO ycTaHOBITeHO, 'ITO tPOH ITpeBbiUJaeT OlKHJlaeMbil! stjlcpeKT B COTHH paa, 3TO 

eCTeCTBeHHO, ITOCKOIThKy ceqeaHe 06paaOBaHHSI ITpOTOHHbiX H3ny'IaTeneti COCTaBnR

eT Many!O JlOITIO OT fi01IHOrO. 0TMeTHM ABe KOMIIOHeHTbl cpoaa: 

a) TaK aaa biBaeMbiA 'nHip¢yaabil! ¢oa' aa noBepxaocTH <Ponhr. Oa canaaa c 

AH¢¢yauel! B renun y -BKTHBHbiX nponyKTOB SJ:JlepHblX peaKrrHit, KOTOpbie He an-

COp6HpoBaiTHCb !!3 CTpyH Ha fiOBepXHOCTh C60pHHKa, 1IH6<! cneTenH C Hee B peaynhTaTe 

f3 -pacnaAa. HcxonHhiil <jloa rrpaKTII'!ecKH nenHKOM orrpenenHncH SToll KOMnoaea-

Toll. 

6) AKTHBaUHSI an!OMHHHSI HeitTpOHaMH. 3Ta KOMITOHeHTa CTaHOBHITaCb cymecT

BeHHOl! rrocne ynaneaHSI AH¢¢yaaoro ¢oaa. llnH HaMepeaHH aaaeneaaol! ael!TpoaaMn a 

Af y -aKTHBHOCTH { 
24 

Na ) ucrronh30Banacb <jlonbra 2. B aarnux ycnoBHHx 

3 Ta KOMITOHeHTa ¢oRa COCTaBITHITa ~ 600 I!Mrr/qac B AH8fiD30He 3HeorHil 100-800 K3B. 

Docne 8-10-qacoBoro o6ny'IeHH51 anH ynaneaHSI Nnn¢ ¢yaHoro ¢oHa* Bee Tp!! ¢onh-

/7/ 
rl! ITOJlB eprani!Ch XHMH'IeCKOlf 06pa60TKe , KOTOpaH II03 B01IHITa CHHM a Tb C HHX 

4 

.. 

TOHKHe IIOBepXHOCTHbie Cl 

lKanCSI rrpH 3TOM B "' 2.1( 

Ha 30%, 

3. M e T o ll H K a y 

MeTOll OCHOBaH Ba T 

neHHSI C03AaeTCSI C1IOH OK 

CKH HHepTHbiM ITO OTHOWe 

CITOSI aniOMHHH51 IIHHeilHO : 

B/
7

/ HCIIOITh30Ba/IRC 

pbiX npe!lBapHTellhHo crre1 

CTaHAapTHal! 8ITIOMHHHeBaS 

!!3MepHITH 38BHCHMOCTb ~ 

finll 3TOrO 81IIOM!I'HHeBa51 < 

H Tonmuaa CHHMaeMoro c1 

poM par.TBOpl!ITaCb rrneHKa 

3aMeTHM, 'ITO qaCTH'IHOe 

HOrO OKHCITeHHl! ( "' 30% 

BBOAHITaCh fiOITpaBKa Ha 31 

4. C U II H T H IT 11 Sl U 

y -crreKTpbi !laMe> 

y -cnei<TpoMeTpa, coc 

tPOTOYMHOlKHTenl! ¢>3:Y -13, 

B KaqecTBe aamHTbl 

HOH 'IHCTOTe KOTOporo Yll 

UOBOro JlOMIIKa - J50x15( 

CymecTBeHayro pollh 

aeRHhiM ¢oaoM. 0Tnenha~ 

Jlpyra B OTHOWeHHH paJlH! 

lliTH yMeHh!lleHHlJ 

AllHHOl! 5 CM. 

B HTore rrpH TaKoil 1 

1800 l!Mrr/qac B JlHa naa OHE 



TanbHaH anrraoaTvoa. non-

e'!eT 9HeprHH OTQ8'!B Bbi

!HH aTM), qepea Manoe 

H3 KaMepbl MHllieHH B Ka

IHHKa, KOTOpbl fi 110AeTaB /lll/1 

Boro nHeKa , qepea KaJK.Qbie 

·HHaH aKTHBHOeTb 11epeao-

e6o p 11POLIYKTOB SILiepHblX 

• KaMepa aeTeKTHpoBaHHH 

OCTaB/IH/10 "' 1 MM pT,eT. 

T 0 B p -p a e 11 a 11. a 

:TOHHHH "'1 MM OT 11epBoro 

mfi 9 p. K8JK.QaH, 51apa OT

c6opHHKa H B6HBa/IHCb B 

B COOTBeTCTByeT 3HeprHH 

.nnl! npo6er (medium ran ~<:e ) 

1 <jlona. B 11epBbiX *e Ollbi

t a<jl<jleKT B COTHH paa, 3TO 

>IX H3/IY'!aTenel!. COCTaB1IH-

t <!>oaa: 

HOCTH <jlonbr, 0H CBH3aH C 

peaKnnfi, KOTOpb re ae aa-

cneTenn c nee B peayn&TaTe 

·penemmcH aTofi KOMnoaea-

eHTa CTaHOBH/laCb cymecT-

1 aaBenenaon ael!TpoaaMH B 

2. B aawnx ycnoBRHX 

:aaoae aneprnll 100-800 K3B, 

.aoro <jloaa v Bee TpH <!>on&-

n03BO/IH/la CHRM8Tb C HHX 

2 
TOHKHe noBepXHOeTHbie enOB ( 1,5-2 MKr/ eM ) , YpoBeHb "QB<jl<!Jy3HOrO <!Joaa r eHB-

3 
>Kanell npH 9TOM B ., 2,10 paa, a Be/IH'IBH8 a<jl<jleKT8 yMeHbl118/laeb He 6onee qeM 

aa 30%. 

3, M e T 0 A H K a y A a /I e H B SI A B <jl <jl y 3 H 0 r 0 cp o a a 

MeTon oeHOB8H H8 TOM, '!TO H8 noBepxaoeTH 8/IIOMHHHll 11yTeM 8HOAHoro OKBe

neHHH e03!(8eTeH enol! OKBe/18 0 KOTOpbifi 38TeM p8eTBOpHeTeH pe8reHTOM, XBMH'Ie-

/7/ 
eKH aaepTHbiM 110 oTHoweaHIO K 8/IIOMHHHIO • Tonmna8 eHHToro TaKHM enoeo6oM 

e/IOH a/IIOMHHHH /IHHel!HO 38BHeHT OT H811pHlKeHHH 8HOAHpOBaHHSI, 

B
11 1 

uenonb30B8/1Heb ToneTbie a niOMHHHeBbie nnaeTHHKn, 110BepxaoeTb KOTo

pbiX 11peAB8pHTenbao enenH8/lbHO nonupoBan8eb, B H8!11HX yenoBHHX npuMeHHnae& 

CTaBLI8pTH8ll aiiiOMHHHeBall <jlo/lbra TO/ll1JHHOI! 9 p. , fi09TOMY Mbl 11pel(B8pHT9/lbBO 

H3MepHIIH 38BHCHMOCTb T0/1!1JHHbl CHHM8eMoro C/IOll OT HanpH]f{eflHll 8HOAHpOB8HHSI, 

llnll aToro 8/IIOMHaneB8ll <!>onbr8 aKTHBHpOB8nac& ael!Tpoa8MH ( c aneprnel! 14M aB) 

H T0/1!1JHH8 eHHMaeMOrO e/IOH onpel{e/IH/18Cb no y -aKTHBHOCTH pe8reBT8 0 B KOTO-

poM pa~TBOpHnaeb nneHK8 OKHC/18, Peayn&T8Tbl aTHX BaMepeanl! 110Kaaallbi B8 pP!e.2. 

38MeTHM 0 'ITO '!8CTH'IHOe paCTBopeaHe 11/leHKH OKIIC/18 11pOHCXOAHT B nponeece aHOLI -

( 30 
/7/ . 

HOrO OKHC/leHHH ., % COr/18CHO p860Te }, flpH aenO/lb30B8HHH AaHHbiX p 'nc , 2 

BBOIJ.H/18Cb 11onpaBK8 Ba 9TOT a<l><i>eKT, 

4, C Il H H T H /I 1I H Il H 0 H H bl 1!: y -eneKTpOMeTp 

y -e11eKTpbt H3MepH1IHCb C nOM0!1JbiO HH3KO<jlOHOBOrO CilHHTH/1/IHilHOHHOrO 

y -cneKTpOMeTpa, COCTOHBWero H3 KpHeTa/1/18 Na J ( Tf) 

<jlOTOYMBOlKHT9/lll ¢3Y-13. 

paaMepoM 40x40 H 

B Ka'!eCTBe 3al1JHTbl HCI101Ib30B81ICSI eBHHen T0/1!1JHHOI! 100 MM, panHailHOH-

HOfi 'IHCTOTe KOTOporo yne1IH/10Cb oeo6oe BHHMaBHe, BayTpeHHHe p83Mepbl CBHH

UOBOrO LIOMHKa - 15Qx150x5QQ MM, 

CymecTBeHHyiO pon& urpaeT Bb16op KpHeTanna Na J C MBHHMa/lbHbiM C06CT-

BeHHblM <jloHOM, 0TAe/lbHbie 3K3eMI1/lstpbl KpRC'I:8/l/IOB MoryT OT/IH'IaTbCH npyr OT 

apyra B oTaornennn pannoaKTHBHblX aarpHaaeanl! B 2-3 paaa. 

lliiH yMeH&WeHHH 

11./lliHOH 5 CM, 

y -<i>oaa <jlOTOK8TOll8 ¢3Y HCI10/lb30B8/ICH CB9TOI1pOBOA 

B HTOre 11pH T8KOfi npOCTOl! KOHCTpyKUHH y -eneKTpOMeTpa <jloa COeTaB1IH/l 

1800 HMn/qac B nna11aaoae aaeprnll 100 K3B s F:y ~ BOO KaB. 

5 



PeaynbT8Tbi H3Mepennl! H nx o6cy?K.Aenne 

Ha pHc. 3 npencTasneHbi crreKTpbt, rrony'leHHbte npn H3MepeHHH y -aKTHB-

HOCTel! ~Olibr I H 3 AO HX XHMH'IeCKOl! o6pa60TKH. BpeMst H3MepeHHH 3rteCb 2 MBH. 

06a CIT9KTpa IIOrt06Hbl ITO ~OpMe, HRT9HCHBHOCTH C'leTa IIp8KTH'IeCKH COBIT8A8IDT0 

CneKTpbt y -aKTHBHOCTel! ~onbr I H 3 nocne ynaneansr nn~~yanol! aKTHsnoc-

TH rrpencTaBneHbi na pnc. 4. MaMepeHHSJ c ~onbraMH rrposonnnBcb rrorrepeMe.HBo, 

peaynbT8Tbt oTnenbRhlX H3Mepennl! cyMMI!po sanKcb. ITonnoe speMSI H3Mepemnr 

cneKTpa onnol! ~onbrH cocTaBn!lno 4 qaca. B rrponecce H3Mepeanl! rrocTO!IHHO KOH

TponHpOBanacb snepreTH'IecKan KanH6posxa cneKTpoMeTpa. 

Pnc. 4 neMoHcTpHpyeT qeTxoe paanxqne B crrexTpax y -nyqeli <jJonhr 

I H 3 . B rrepsoM crreKTpe HMeiOTCH ~oTOnHKH npn aneprBHX (280 ~ 27)xaB 

H ( 660 ~ 28) K3B , KOTOpbtX ReT B CIIeKTpe ~OllbrH 3. 8Ta pli3HHII8 MOlKeT 6biTb 

CB!I38H8 TOllbKO C IIpHCYTCTBHeM B ~Ollbre 

Ha pnc . 5 rroxa38Hbt KpHBbie pacnana n= 

gnep OTAli'IH oT rrpoTOHHoro pacrra~a. 

y .-llKTHBHOCTel! C 31IeprHstMJI' ., 290 H 

600 K3B. Jlnsr n epsol!: rrep1ron nonypacrrana paaea (3,6 ~ 0,8) qac , .tmsr BTopoft 

(4,0 ~ 1,0) qac. 

OTnomeHHe HHTencusaocTel! aTHx y -nyqel! rrocne aneceHHst norrpaaKH aa 

~eKTHBUOCTb 61IH3KO K enanHue. M3MepenRDte xapaKTepncTHKH panuoaKTHBHoro 

pacrrana cosnanaroT c TeMH, KliKHX cnenyeT OlKHAliTb rrnSI noqepnnx nnep, oT 

pacrraaa 
111

T e . JlelkTBHTellbJIO, B nenoqxe pacnana 11 
'Te 

R+•" * R +, {3+ Ill Tc ~~ Sb __£____, 110 Sr ~ 110 lr , y , 1 10 \.d 

HMeeTCSJ !Ill po 110 
Sr ( T 10 4,1 qac, 

/8/ 
E y = 295 KSB ) H HliXOARIDHt!CSI C 

/8/ 110 ( HI!M B [J 8 BHOB9CflH loi30TOit lr T 
10 66 MHH, F. y = 656 KSB ) • 

flpRaeneHRbi9 3UGCh pe3ylibT8Tbl Mbi paCCM8Tpi!BlleM KaK llOATBePJKrte!Ufe 
/3,5/ 

BbiBona, cnenaHHoro B npeAbtrtymnx pa6oTax Hamel!: rpynnbi 0 TOM, 'ITO H3-

nyqaTenb 38IT83Ah!BaromHx npoTonos c T ~ "' 19 ceK SIBIISieTcst H3oTorroM lll T e . 

Korna HBC'foHmFm pa6oTa 6hiiia rroaKTRqecKH aaseornena. HaM cTano H3BecT
/4t 

no, 'ITO MaKcj)apnanoM TaKJKe aa6monancsr n:pOTOHIJhlli: l!lanyqaTellb c T 
10 

"'19 <:;ex 
/5/ 

c TilKIIM JKe, KaK y nac rrpoTo llJibiM c neKTpoM. OnnaKo sTo T Hany •wTenh 6bm 

nn eHTHqlllnHpoBal! no rpynKnHn B036yJKAeJIHn KaK 
110 

T e . PaccMoTpHM ueno'llCy 

pac nana 110 T e 

6 

f 
f 

:t 
.J 

+ 
llOTe~ 1 

B SToll uenoqxe HMeiOTCSJ H: 

/8/ 
BB.MR ! 

100 Sn _ T 
10 

too In - T !0 

TaxnM o6paaoM ,B crre: 

nse rpytmbl ( 205 K SB H ~ 

B aamlrx pe3yllbTaTax. 8 RE 

AaTOpbl 6naronapHb! 
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I H3MepeHHH y -aKTHB-
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