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BaaJinHK T.E., BaHJinHK H., 3aauesa H.r., P6-6288 
MaTs 3., MaxyHKa H., MaxyaKa M., 4>eaem T., Tbippo~ X., 
HxHM M. ·-

HoBhllt H30Ton 
189 

Tl 

. . 189 
.npH HCCn9JIOB8HHJI: pacnaJia HOBOrO H30TOOa Tl RaltJieHbl TpH 

raMMa-nHHHH ( E.y .. 216,3; 229,0; 335 KaB) H onpeJienea ero nepHOll 
nonypacnaJia 'T~ .. 1,4 !, 0,4 MHH. HcTo'UfHKH 189Tl 6&mH nonyqeHhi B&I-
JieneaHeM TannHesolt ljlpaKUHH (XHMHsr ' .on -line ") H3 MHmeHH PbF21 
o6nyqeaaolt npoTOHSMH c aaeprHelt 660 M aB, H nocneJiyiOmHM p83JieneHH9M 
no Mac·caM aa Macc-cenapaTope. faMMa-cneKTp&I H3MepsrnHcr. c noMOIII&IO 
'Ge( L i) - JieTeKTopa. 

npenpKHT ~·~HIHHOro RHCTMTYTI BAIPHWX ROOIIAOIIHRI. 

,lbr~Ha, 1972 . ·. 

Vand1ik T.B., V~nd1ik J~, Zaitseva N.G.,~te z.#. 
Mahunka I., Mahunka M., Fenyes T., Tyrroff H., 
Jachim M. 

189 New Isotope Tl 

P6-6288 

Three gamma-lines· ( E y = 216.3 J 229.0 J 335 keV) have 
een observed in the decay of the new isotope 189n • Its 
a1f-life was found to be: Tu= 1.4 + 0.4 min.· 

189 n - · 
Sources of Tl were ,produced by mass-separating of th 

ha11ium fraction, extracted -from a PbF 2 target ("on
ine" chemistry) irradiated with 660 MeV protons. For the 
easurement of gamma-ray spectra a Ge(Li) detector. has 
~been used. · · · · · · · · · · 

. Preprbat. Joint Institute . for Nuclear · Reeeareh. 
Dubna, 1972 

·,·! .'.' ,.,, 

UenblO uacTomueJ 

CxeMa ypoBueii noqepB 

3KcrrepiiMenTanhli 
189 

Tl B peaKUIISJ; na 

ro BhiJleneHIISI TanniiSJ 

pocKOIIII'!eCKoe Hccne~1 

~ 

· llnH nony'!eHIIH 11, 

MIIWeJih. P b F 2 ("' 300 r 
11 . 

rry'IKe ( I "' 5 • 10 np' 

BhiJleneuiie Tann 

TOrpa¢II'I8CKIIM MeTOJlO 

Hoene OKOH'IBHIISJ 
/3/ 

cerrapaTope . • Bbmo, 

Ul8CTBnSJnCSJ C IlOMOUlhl 
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UenhJO nacTosuuei1 pa6oTbi smnSieTcSI noucK nonoro rraoTorra 
189 

.Tl 

CxeMa yponnei1 noqepnero uaoTona ne rr3necTna. 

3KcrrepnMeHTanhnoe o6opynonanue HCHAnn B OHHH c y'IeToM BbiXo-

na 189 Tl B peaKUHSIX P b + p 
111 

u cymecTBonanue MeTonrrKn 6biCTpo:-

ro BbinenenuSI TannuSI U3 MnllleHli Pb F 2 cnenano B03MO)KIJbiM SinepnocrreKT-

pocKorruqecKoe uccnenonanue 
18 9 1'[ 

12KcrrepnM~nTanhnaSI MeTonnKa 

llnSI rronyqenuSI nei1Tponone<jlnunTHbiX naoTorroB TannnSI o6_nyqanacb 

MnllleHh' PbF2 (,3QO r) rrpoToHaMn c aHeprueii 660 Man na BbiBeneHHOM 
11 . 

rry'IKe (I "' 5· 10 rrpoTon/ceK) crrnxpounKnoTpoHa OHHH. 

B~>meneHrre TannnSI ua MHillenn rrpononnnoch raaoBbiM TepMoxpoMa

Torpa<jluqecKnM MeTonoM B pe)KnMe " on -line " /2/ 

Oocne OKOH'I8HUSI o6ny'IeHHSI TannnenaSI <jlpaKUHS! paanenSin8Ch H8 M8CC-
/3/ " . 

cerrapaTope . • Bbmon paanenenHoro uaoTorra na rrpneMHOII KaMepbi ocy-
/4/ 

llJ9CTBnSinCll C IlOMOlllhiO 6biCTpOH TpaHCIIOpTupy!OlU911 CUCT9Mbl 

3 
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faMMa-crreKTp II3MepsuiCH na Ge ( Li) - JleTeKTope, o5'beM KOToporo 
. . 3 

· 38 eM II paapeweniie 3,5 KaB rrpii anepriiii 600 KaB. 

AMrrniiTyJlllbie ananiiaa·Topbi TIIrra AI1.:..-t0.96 5bmii CBH3aHhi c Bbl'IIIC-.. 
riiiTenb llb!Mlf MaWIIHaMII "MIIHCK-2" Hnlf "MIIHCK-22" 0 KOTOpbl9 liCITOnb30Ba-

nHCb II B o6pa6oTKe raMMa-crreKTpOB, 

B OJlHOM orrhiTe UIIKn HaroTonneHIIH IICTO'IHIIKa II HaMepeHIIH ero 

raMMa-crreKTpOB 05b!'IHO ITOBTOpHniiCb H9CKOnbKO pas ll3-38 Manoii aKTIIB

HOCTH OJlHOI'O MCTO'IHMKa, Pe~IIM lf3Mepel!IIH Upll 8TOM Jl9p~ancH ITOCTOHH-

HhiM, BpeMH o5ny'leHIIH MeHHnocb B IIHTepnane 5 of 12 MIIH, BpeMH pa3Jle

neHMH COCTaBnHnO"' 1,5 MIIHYTblo I13M9p9HIIe I'8MMa-crreKTpa IICTO'IHIIKOB 

na'IIInanocb qepea "' 7 Mnn noc;:ne Konua o5nyqeunH, 

nnH OU9HKII rrpl!M9Clf pTyTII B Tannl!eBb!X l!CTO'IHIIKax OTilCnbHO l!3-

189 
MepHncH raMMa-crreKTp IICTO'IHIIKa Hg , nony:t~ennoro rrpii TaKnx · )1(9 

ycnOBIIHX, KaK 
I89.Tl 

3KCIT9PliM9HTanbHbJe pe3ynbT8Tbl 

8 peaynbTaTe Tpex pa3nl!'lllb!X OITblTOB 6bmlf rrony'Iellbl COOTBeTCTBell-

1 89. Tl 
no Tpii cepiin raMMa-crreKTpoB B IIHTepnane anepriiii 50 of 700 KaB, 

ITepBaH Cepl!H rronyqena OT OJlliOI'O liCTO'IHMKa, BTopaH II Tp9Tb~ - OT CYMM 

7 MCTO'IHIIKOB COOTB9TCTB9HHO, XapaKTepnaH 'laCTb OJlliOI'O CYMMapHOI'O 

crreKTpa rroKaaana na piic, I.A. Ha piic, l.B rroKaaana Ta ~e caMaH qacTb 

189 
raMMa-crreKTpa Hg , rronyqennoro DT DJlnoro ncTO'IHMKa, 

IS9 
B HccneJloBanDhiX crreKTpax Tl 5hmn onpeJlenenhi anepriin ( E 

·Y 
II OTHOCl!Tenbllb!9 IUIT9l!CIIBHOCTII ( I 

y ) ITOHBnHIOII!liXCH ITIIKOB 0 II na 

OCHOBe li3M9H9HIIH IIX IIHT9HCIIBHOCTeii - 4 -t 7 ll3MepH9Mb!X TO'I9K - rrepiiO:._ 

Jlbl rronypacrra)la, 3TH Jl8Hllbl9 Cp8BHIIB8nliCb C ll8HHbiMII 0 ll3B9CTHblMII B 

189 189 151 
nuTepaType rrpii pac~a)le II g II Au , n c HawnMII JlaHHhiMII, rrony-

189 
'19HHhiMII rrpii ll3MepeHIIll pacrraJla Hg • Y'lliTbiBanJicb TaK~e aarpHaHeHIIH 

XBOCT8Mll ITIIKOB COC9JlHIIX ITO M8CCaM II30TOITOB, 

4 
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Pnc. 1. XapaKTepnaH qa~ 
18911 g (B). Uncppbi Hall m 

B peaynbTaTe 

Ht:l lf3B9CTHb!Mlf xapaKT9pl 

= 216,3 :!:.. 0,7; 229,0:!:.. 1 

BbiHCHenne rrpiiHaJln• 
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3Ta nllllliH BD Bcex 
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ITo E Y cym,ecTBye• 

B cnyqae rrpllrrJicaHIIH ee 



reKTope, o5oeM KOToporo 

8B. 

5wnn CBH3BHhl c Bwqnc-
• 

:2" 1 KOT0pb18 llCITOnb30BB-

Ka n ll3MepeunH ero 

p83 ll3-3B Manofi BKTllB-

8TOM nep~anCH ITOCTOHH-

+ 12 MllH 1 Bp8MH pa3ne

f8-Cll8KTpa llCTOqHHKOB 

r; 

-
TOqHHKBX OTACnbHO ll3-

I nonyqeHbl COOTB8TCTB8H-

1!8 aneprnn 50-+ 700 KaB. 

OpaH ll Tp8Tb~ - OT CyMM 

b onuoro cyMMapnoro 

L38HB TB ~e C8M8H qaCTb 

penenenw aneprnn ( E 
·Y 

~JOIIIllXCH llllKOB 1 ll H8 

MepHSMbiX ToqeK - nepno;_ 

IIHb!Mll1 ll3B8CTHbiMll B 

::: namnMn naHHbiMn, nony-

~anHCb TaK~e 3arpn3H8HHH 
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Puc. 1. XapaKTepnaH qacTb raMMa-cneKTpa ncToqnnKoB 
189H g (B). Unrppbi nan nnKaMn 03HaqaJOT nx aueprnn. 

189
Tl (A) II 

B peGynbTaTe yKaGannoro anannGa ocTanocb Tpn nnnnn c panee 

HOi! ll3B8CTHb!Mll xapaKT8pllCTUK8Mli1 8H8prnn KOTOpblX paBHbi: 

= 2}6,3 ;t, 0,7; 229,0 ;t, 1,5; 335 K9Bo 

E 
.y 

05cy~nenne peGynhTaToB 

BbincHeHne npnHanne~HOCTH nnnnfi c HOBbiMH xapaKTepHbiMn JlBHHhiMn 

npoBonnnocb Ha ocHoBe cnenyJOmero aHann3a • 

.!.J:_: 216,3 ;t, 0,7 K8Bo 

T~ 

3Ta nnnnn Bo Bcex Tpex onbiTax noHBJ}nnacb co 3HaqenneM E y n 

ITo 

COBll8A8JOIIIIIMll B npenenax OIIIII50K ll3M8p8Hllfi •. 

E y 
. ( ) 189 H 

CYIII8CTBY8T 5nn3n8)KBIIIBSI niiHllSI 2171 9 K 9B g 1 HO 

B cnyqae npllllllC8HllH ee 9TOMY ll30TOITY B03HllK810T llpOTIIBOpeqnSI B 

5 



rrepHOJl8X rronypacrraJla II B OTIIOlli91IHHX OTIIOCHTenbHhiX HHT9HCHBIIOCTefi.· 
18!1 

l.y ) K apyrnM nHIIHHM Hg (eM, puc. 1.A · n B). 3Ha'IeiiHH I Y anSI 
18!1 /5/ 

nHIIHii Hg H3BeCTHhl , B OCHOBIIOM OHH IIOJlTB9p:1KJl8nHCb H8lliHMH H3-

MepeiiHHMH, TaKHM o6pa3oM, nMenacb B03MD:1KHDCTb y'IHThiBATb BKnaa 
189 

Hg npn o6pa6oTKe n onpeaennTb nepnoa nonypacnaaa ocTaBIUeiicH 

KOMIIOH9HTbi: = 1,5 MHH, 

nepeXOJl 

T~ 
191 Tl u /6/ 

c ::meprnen 215,7 KaB B npeaenax oiUn6oK n 3-

Mepeanii cosnaaaeT c aa5moaaeMoii nnHneii, 3ToT H30Torr B rrpnaunne Mo- -· 

:1K9T 38I'pSI31ISITb II8llill HCTO'IHHKH, HO ero rrepHOJl_rronypaCII8Jl8 3H8'IHTenbiiO· 1 

6onblli9 '( 51 2 MHII) 0 8 Jlpyrne CHnbllbl9 nHHHH IIOHBnflnHCb TQnbKD B BHJl9 

. . . 191 Tl 
cneaos, Bo3M0:1Kilhiii MeiUa!OIUHii BKnaa H30Torra rroaToMy y'IHThiBancSI 

TonbKO npu onpeaeneann OIUH6oK 3Ha'IeHnii nepnoaoB rronypacnaaa. 

E y = 229,0 ±. 1,5 KaB, 

nuaHSI IIOHBnsinaCb C HIIT9HCHBHOCTbl0 0 rrpHI'OJlJIOii nnn oupa50TKH. 

TOnbKO B cyMM8pllbiX CII9KTpax, 

189 /5/ 
Bbi'IHTaH BKnaa 6nn3ne:1KaiUnx asyx nnann II g ( 228, !1 ; 23 1,0 KaB ) , 

H3 HHT9HCHBHOCTH IIHK8 0 Ha5n10Jl89MOI'O B CII9KTpax, 118 OCIIOne H3D9CTHbiX 

189 
31Ia'IeHnfi I y n H3MepHeMoi1 HHTeucnsuocTn numm II r. c: :-lllopruen 

238 1 2 K8D 1 B 060HX Cny'IBHX OCT8B8n8Cb KOMIIOH9HTLI C IWJII111/lOM nony-

pacnaaa T ~ = 1,2 _MHH, I13BeCTHoro nepexoaa c TllKI1MII XllpttKTepHhi-

MH Jl8Hilb!Mll rrpll pacrraJle COC9JlllllX ll30TOIIOB H9T, 

E J' = 335 K9B, 

· nnHHH IIOHI3Hn8Cb TOnbKO B CYMMapllbiX CII9KTpllX. C llii'I'!IJJCIIIIIIOCTbJ01 ' 

rr03BDnHrolliei1 nnllib rpy6o onpeaennTb ee nepnoa nonypnr:lltt/llt T,l.. ., 1,5 Mill!, 
• 2 

B pacnaae H30TorroB H3o5apnoii uenu c Maccoii A = 1811 JH•JII.'XO/l c Ta

Koii 9119pi'Heii 119 ll3B9CT91l, npn rrplliillC8Hllll 9TOH nHIIHil K JIIIC:IIII/IY 
191 

1'l 

nMeromero nepexon c aaeprneii 336,5 KaB 
161

, Ba3HHKaeT HpuTJfllope•me 

6 

t 

~! 

l 
'. 

H3..;.38 8H8nOI'H'IHhiX rrpH'IHI 

nuauu c aaeprneii 216,3. K 

nu3a o5cyma'aeMhiii nepexc 

IIOCTb 9TOI'O rrplliillC811HH E 

oaa nonypacnaaa yMeHbllia 

CyMMapllbie- pe3ynhTi 

npnseaellhi B 'ra5nnue 1. 

E Y (KaB) 

216,3 :!:. 0,7 

229,0 :!:. 1,5 

335 

Pe3ynbTaThi, r 

Ty_ 

100 

.. 40 

70 

Cosnaaeane. nepnoar;>: 

BepOHTIIOCTb!O 031l8'I89T ~ 

H30TOII8 1 y KOTOporo CyUIE 

T~ = 1,4:!:. 0,4 MHII~ 
189 

cooTBeTcTnyeT Tl , . 

Mbi 6naroaapllhi coT: 

ClliiXpOUHKnOTpOH8 1 H3M9pl 

llhiX MalliHII 1 a TaK>Ke Mac• 

3a npii6ophl, npeaocTaBnef 



renbHblX IIHT9HCIIBHOCTefi 

,A· 11 B). 3aaqeHII51 I y JJ.nH 

IOJJ.TB9p)KJJ.lln11Cb llllllliiMII 113-

'OCTb y'liiTb!BllTb BKnllJJ. 

·nypacnaJJ.a ocTaBllleficg 

I 
B npeJJ.enax Ol11116oK n 3-

OT II30TOIT B np1111UIIll9 MO-

~ nonypacnaJJ.a 3Hll'liiTenbHO· 1 

IHBnHniiCb TQnbKO B BHJJ.e 

191 Tl 
no3ToMy y'liiTbiBancg 

roJJ.oB nonypocnaJJ.a. 

:rOJJ.IIOii nmt oupa60TKII. 

189 1/g ( /5/ 228,0 j 231,0K9B ) ; 

·pax, Jill ocnone ll::mecTHbiX 

18911 . 
ll!HII» K c: :·moprlleu 

!eiiTll C IJI!JIIfll/lOM nony-

Clll C TllKHMil XIIJIIIKTOJlllhl';" 

9KTpllX. C If ll'l"llJU:Ili\IIOCTbJ0 0 

ex nonypltCIJII/lll '/'~ •• 1,5 Mil H. 

A = tsn JII•Ju.•xoH c Tn

)u _niii!Hif K p111:1111/lY 
191 1'l 

B031111KlWT IIIJUTHIIOIJO'llf9 

113..;.3a aaanorH'lllbiX npH'liiH, cKa3aHHbiX Bbillle np11 o6cyl!CJJ.eHHII npllrriiCaHHH 

191 
n11111111 c 8Hepr11eii 216,3 K3B K pacnaJJ.y Tl •. Ha ocnone JJ.aHnoro aHa-

. 189 Tl , nn3a o6cy)KJJ.£l9MbiH nepexoJJ."npnnncaH K pacnaJJ.y XOTH JJ.OCTonep-

~OCTb 3Toro. npnn11caHIIH ncneJJ.CTBne 6onbllloii Ol11116KII B onpeJJ.enea~n·nepll-

oJJ.a nonypacnaJJ.a yMeHblllaeTcH. 

CyMMapHbie pe3ynbTaTbi pa6oTbi no 113y'leHHJO Tpex HOBbix n111111il 

npiiB9JJ.9Hbi B Ta6n11ue 1. 

Ta6n11ua 

P 189 Tl e3ynbTaTbi, nony'leHHbie JJ.nH Honoro 1130Tona 

E '(K3B) y Ty T~ ( MIIH) 

216,3 :!:. 0,7 100 1,5 :!:. 0,5 

229,0 :!:. 1,5 .. 40 1,2 :!:. 0,6 
1,4 :!:. 0,4 

335 70 
.. 1,5 

ConnaJJ.eHIIe nepiiOJJ.OB nonypacnaJJ.a aaanll311pOB~HHbiX niiHIIii.c 6onhllloii 

B9p051THOCTbJO 03Hll'lll9T HX rrpHH£lJJ.n9)KHOCTb K pacnaJJ.y OJJ.HOrO II Toro )1(9 

H30Tona, y KOToporo cymecTnyeT cocTOHHIIe c nepnoJJ.oM nonypacnaJJ.a: 

T~ = 1,4 :!:. 0,4 MHH. 3ToT H3oTon ncneJJ.CTBne MeTOJJ.HKH ero .nony'leHHH 

COOTB9TCTByeT 
189 Tl 

Mbi 6naroJJ.apHbi coTpyJJ.HHKaM OIUB1, npoBOJJ.HBllliiM 3KCnnyaTauHJO 

CIIHXpOUHKnOTpOHa, H3M9pHT9nbHOrO U9HTpa H 3neKTpOHHb!X Bbl'lHCnHT9nb

HbiX MalllnH, a TaK)Ke l1HcTHTyTy HJJ.epHbix llccneJJ.oBaHIIH BAH (lle6peueH) 

3a npii6opbi, npeJJ.OCTanneHHbie B Hallie pacnop51)1(9HIIe. 
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TlpenpnHThi 11 coo6me1 
nMaoro o6Meua, yHnBepcn~ 
aayqHbiM rpynnaM II oTne 

· · TlonyqaTenHM H3AaHHi 
SIBIITb llHIIUllaTIIBY B 6ecn 
o6MeHa ilPIIHIIMBIOTCSI HB) 
ny6nHK8Ullll no TeMaTIIKe 

E.rtHHCTBeH!Ihili BH.rt . II 
8TO penpiiHThl lOTTIICKil C1 

H pSine cnyqaeB Mhr~ 
6onee KpynHhiM nony~aTer 

. cnaTb aaM KaKHe-nH6o Ka: 
_ mypaanbi1 H3,!:18IOllill9CSI B I 

l13naTenbCKHli oTnen 
COB aa· BhiCpinKY ll3t:I8Hllli, 
y~a3biB8Tb. llH,l:leKC aanp~~ 

fTIICbMa no BCeM BOn 
OT.rtenbHhie Ha.rtaHHSI cne.r~ye 

A.rtpec .rtnSI nocbrnKH 
6ecnnaTnoii.no.rtnHcKH·na E 


