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SUMMARY 

Gamma and conversion electron spectra 
of mass separated 192Tl and 190Tl samples 
were measured with the aid of Ge/Li/ and 
Si/Li/ detectors. 

In the case of 192Tl 49 gamma-transi
tions were observed, from which 40 are new. 
Multipolarities of 22 transitions were de
termined. The /2-/ ground state /T112=l0.6~ 
~0.5 minjand /?+;metastable state /T1;2= 

=10.8±0.2 min/ of 192Tl decay with e--capture 
/98.2%/ and 13+-emission /l.8+J:g %J. ·. A decay 

scheme ofl92Tl is proposed with ·the follow
-ing energy levels of 192Hg: 0 keV, I 17 = o+; 
422.8 2+; 1057.9 4+; 1113.8 2+; 1592.9 /3+/; 
1733,4 /3,2+/; 1803.6 6+; 1844.5 /5/-; 
1977.6 /7/-; 2187.1 /6.5/-. 

In the 190Tl decay 21 gamma-transitions 
were observed, from which 13 are new. Multi
polarities of 9 transitions were determined. 
A decay scheme of 190Tl is proposed with 
the following energy levels of 190Hg: 0 keV, 
I

17 
= o+; 416.5 2+; 1041.9 4+; 1099.9 ;2+;; 

1557.6 /3+/; 1772.9 6+; 1881.5 /5/-; 2078.2 
/7/-. From energy level systematics of even 
Tl isotopes and from the decay scheme of 
190Tl one can draw the conclusion that in 
the 190Tl nucleus there exist two isomeric 
states with similar half-lives: /2-/ T1;2= 
3.4±0.3 min and /7+/ Tl/2=3.4±0.2 min. 
The isomeric states decay mainly with e-
capture /97.4%/,the intensity of the 13+-
b h . 1 +2.6 ranc 1.s on y 2. 6-0.9 %. 
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1. BeeoeHue 

CneKTp KOHBepCHOHHWX 3DeKTpOHOB MOHOH30TODHOrO 
acTO'IHHKa 1 9 211 H3y':lancJI AH,nepcoHoM a ,np. /l I Ha 
warHHTHOM 6eTa-cneKTpoweTpe. AsTopw npawna K swso,ny 
0 TOM, 'ITO o6Hapy>KeHHWi HMH nepexo,n C 3Hepraei 424 K3B 
B03HHKaeT npH pacna,ne 7 + MeTaCTa6HDJ.HOrO COCTOJIHRJI 

192 Tl c T
1 12

= 11,4 ± I ,4 MUH a 'ITO nepao.n nonypacna-
,na OCHOBHOrO COCTOJIHHJI 1 92Tl , BepOJITHO, COBna,naeT 
B npe,nenax owa6oK c 3TRM 3Ha':leHHeM • .l(aiMoH.n a CTa
seHc 121 Hawna, 'ITO nepao.n nonypacna.na 1 92 Tl a /a11R/ ! :2mTl paseH 9,5 ± I ,5 MUH. lleTpR H .np. AI •4 1 nony':lanH 

2rl npR o6ny':leHHH MHWeHei H3 CBHHI{a H ypaHa nporo
HaMH c 3Hepraei 3 F3B. OHB B3y':lanR cneKTPW rawwa-ny
qei, KOHBepCHOHHWX 3DeKTpOHOB B raMMa-raMMa-cosna
,neHHi R nocTpoana cxewy pacna.na 

192 Tl , BKIDO'Ia.JOJUYIO 
B ce6JI 8 R3 9 o6Hapy>KeHHWX RMR rawwa-nepexo~oB. 0HB 
OTMeTHnH TaK>Ke, 'ITO B cneKTpax RCTO'IHHKOB 

19 
Tl , no

ny':leHHWX npR o6ny':leHRR CBHHI{a, RHTeHCRBHOCTh raMMa
nepexo,noB c yposHei c 6on~>WRMR cnaHaNR ysena':leHa no 
cpaBHeHRIO C RCTO'IHRKaMR, nony':leHHWNR npR o6ny':leHRR 
ypaHa. 0HR 3TO 06'1oJICHJIIOT TeM, 'ITO npR o6ny':leHRH ypaHa 
o6pa3yeTcJI 6on1.woe qacno &3o6ap c A =192 B ax pacna.n 
ysenH'IHBaeT BWXOA OCHOBHOrO, HR3KOCnRHOBOrO COCTOJIHRJI 
192Tl. TaKOi pe3yDJ.TaT no,nTBep>K,nan BWBOA 0 CYJUeCT
BOBaHHH y l 92 Tl ABYX R30MepHWX COCTOJIHHi C MaDO 
oTna':laiOIURMRCJI nepao.naua nonypacna,na. 

06 OTKpWTRR HOBOrO R30TOna 1 90 Tl R 0 HeKOTOpWX 
rauua-nyqax, conposo>K,naiOIURX ero pacna.n, uw coo6JUanR 
B pa6oTaX J.; ,6 I . Bo36y>K,neHHWe COCTOJIHRJI 190

Hg R3y-

3 



qanHCL C nOMOII.{LIO JI,IJ,epHLIX peaKQHH .6yp,IJ,e H ,IJ,p. /7/ , 
HLIOTOHOM H ,IJ,p. /B/ H lfuaMypoil H ,IJ,p. / 9/. 

B uacTOJIII.{eil pa6oTe nonyqeuLI uosLie ,IJ,aHHLie o cneKT
pax raMMa- nyqeif H KousepcuouuLix 3neKTpouos I 92 Tl u 
I 90 Tl , npe,IJ,nO>KeHLI CXeMLI pacna,IJ,a 3THX H30TOnOB, ,IJ,nJI 
I 90 

Tl - snepsLie. Ilpe.D,sa8?TenLHLie pe3ynLTaTLI uccne,IJ,o-
sauuil ony6nHKOBaHLI s /I ( I 92 T l) u /II I ( I 90T 1) 

2. 3KcnepuMeH11raAbHbre MemoObl. Pe3yAbmambr 

Pa,IJ,uoaKTHBHLie H30TonLI TannHJI MLI nonyqanu npu 
o6nyqeHHH MHWeHH H3 fbf 2 BeCOM OKOnO 300 Z ua BLI
Be,IJ,eHHOM nyqKe npoTOHOB cuuxpou.uKnoTpoua OHJIH. Hu · 
TeHCHBHOCTL nyqKa COCTaBnJina -10 I2 npomOH06 ceK-I , 
3HeprHJI npoTouos - 660 M3B. 06nyqeuHJI ,IJ,nHnHCL 8-
30 MUH. H3oTonLI TannHJI - npo,IJ,yKTLI JI,IJ,epuLix peaKu.&il -
BLI,IJ,enJinHCL H3 MHWeHH ra3oTepMoxpoMaTorpa4JuqecKHM 

II2/ 
MeTO.IJ.OM I s pe>KHMe "ou-nailu". Pa3,IJ,eneuue H30Tonos 
TannHJI npOBO,IJ,HnOCL Ha 3neKTpOMarHHTHOM cenapaTopel13 •I 4< 
HouLI co6upanucL ua aniOMHHH3HposauuyiO nonH3lPHPHYIO 
neHTY TOnll{HHOH 5,1 MZ CM - 2 H nepeHOCHnHCL K nony
npOBO,IJ,HHKOBLIM ,IJ,eTeKT~aM H3nyqeHHJI C ITOMOII.{LIO neHTO
npOTJI>KHOrO MeXaHH3Ma S/ 3a HeCKOnLKO CeKyH,IJ,. 

CneKTPLI raMMa-nyqeif HJyqanucL c noMOII.{LIO cneKTpo
MeTpa c Ge ( Li) - .n.eTeKTopoM KoaKcuanLuoro Tuna I o6'LeM 
38,5 cM 3 , pa3peweuue 3,7 K:JB npu EY"' 422 K:JB/. 
CneKTPLI 3neKTpouos suyTpeuueil Kousepcuu HJyqanucL 
c noMOII.{LIO cneKTpoMeTpa c Si ( Li) - ,IJ,eTeKTopoM. Tomu.uua 
qyBCTBHTenLHOrO CnOJI ,IJ,eTeKTOpa - 2,9 MM, ero ,IJ,HaMeTp -
9 MM, pa3peweuue cneKTpoMeTpa - 4,4 K:JB npu E e- = 

= 339 K3B. )l;nJI rpa,IJ,yHpOBKH raMMa-cneKTPOMeTpa no 3Hep
rHH H HHTeHCHBHOCTH HCnOnL30BaHLI cneKTPLI H30TOnOB 

226 Ra u 169 Yb/I6- 18/ . 3uepreTuqecKaJI Kanu6posKa 
6eTa- CneKTpOMeTpa npOBO,IJ,HnacL no H3MepeHHLIM npH HC
cne,IJ,OBaHHH raMMa-cneK'tpOB 3HeprHJIM CHnLHLIX nHHHH 

HJyqaeMLIX H30Tonos TannHJI. KpusaJI cneKTpanLuoil qyscT
BHTenLHOCTH onpe.D,enJinaCL no cneKTpaM KOHBepCHOHHLIX 
3neKTpouos H30TonoJ 52 Eu , I 6 IHo , 206 Bi H 2°6 Po. CopTH
pOBKa H HaKonneHHe HHlPOpMaD.HH npOBO,IJ,HnHCL Ha 3BM 
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192 
Puc. 1. XapaKaepHwil zaMMa- cneKap Tl . N - 'IUCIIO 
UMnyAI~C06 HQ KQHQA 3Q 8 MUH. 3Hepzuu ZQMMQ·K'laHa06 no· 
f~iaHbl aoAbKO y aex AUHUil, Koaopbre npuHac)AeJICaa pacnac)y 

Tl. Mace- cenapaf#UJI Ha'laAQCb 'lepe3 - 5, u3MepeHue -
'lepe3 11 MUH nocAe OKOH'IQHUJI 25· MUHyaHOZO 06Ay'leHUJI. 

"MaucK-2", "MaucK-22" H nonporpaMMe/I91ua CDC-1604A. 
Ilpa auana3e cneKTpos yq&ThiBancJI BKna.D. Manhlx npaMeceii 
coceJJ.HHX H30Tonos TannHJI H ,IJ,oqepuax H30Tonos PTYTH. 

r aMMa- cneKTPLI H3 yqeuLI: JJ,nJI I 92 Tl B o6nacTH 
46-2860 K:JB, JJ,nJI l90Tl- B o6nacTH 35-1840 K3B. 
CneKTfl~ 3neKTpOHOB BHyTpeHHeH KOHBepCHH HCCne,IJ,OBaHhl: 
,IJ,nJI 9 Tl • B HHTepsane 30·1230 K3B H ,IJ,nJI l 90 Tl -
B HHTepsane 10-990 K3B. Pe3ynLTaTLI accne,IJ,osaauiinpe.D,
cTaBneahl B aa611. 1 H 2. Ilp&Mephl nonyqeHHhiX cneKTpos 

JJ.aHhl aa puc. 1-4. 

5 



TPOM08 
192m•g 

Tl TaOn•L<a 1 

Ey. ><3a Tlj,I'IHR r., r •• My.nbT ... MCI1bt10CTb I 
ll•reparype 

nepexCJ:UI nepex 
Ey, Kal BapoRTHI!I" 

MyllbTHne 
Ccwno<a 

109 Ill 
132,9!0,4 11,3!0,6 ?,a:t0,7 It 3,14!0,75 E2+ (1,511,5)%1.;1 19,3!1,4 133,1!0,5 i2 741 

L 6,41!0,29 
139. '7%1 2 <0.? 
173,9:t0,4 10,'710,4 14,9:tl,1 1: 1,14&0,15 J:1+<0,U0,1)"112 116,4&1,5 174,~0,5 J:l 141 

L 0,26t0,09 
203~-0,5 o,no,2 •1,2 
209,U0,5 0,3U),2 -o,5 
239.~0,4 10,9:1:0,5 4,4:1:0,3 It 1,48:1:0,15 IC.+ ( 501 8) %ll:2 6,510,4 

L 0,40!:0,07 
242,4!0,7 

' •1 •1,4 
246,2:!:0,5 11,9:!:0,8 2,no,3 It 0,26:!:0,09 li:2+ ( HO%) m 3,0&0,3 

L 0 16!o,06 
283,7!0,5 o,sto,2 1: 0,12:t0,05 &2+ (H5%) !.!1 1,0:!:0,2 

L 0 O?t0.04 
311,510,5 10,7.tl,5 1,6%:0,3 It 0,43;t0,08 :.0.+ ( 25120) %.121' 2,2:0,3 

L 0,11:!:0,03 
323,510,4 11,3:1:(),6 3,o:to,5 It 0,96:1:0,15 ll1+ (~ ~ ) 12. 4,2:!:0,5 

L 0,1,.-0,05 
342,9:t0,5 ll,a:to,6 2,a:t0,1 .[ 0,41!0,09 LU+ ( 39:t 6) %B2 3,3:t0,2 

L o,o9!o.04 
3?2.3:t2 0 o.a+o,2 •0.9 
374,9.;Q,6 10,0!1,5 1,SZ0,1 It 0,15-t0,03 E3+ ( S 5% ) MZ 1,a.to,1 

L o,o9to,o3 

MynDTHnonDHCCTb 
/1HTeparypa 

Ey,HSB TIt' "'"" r., Ie_ napeXOAll 
1nepex Ey, HSB 

BepaATHaA 
Ccwn><a 

MYIIbTHn • 

383,'710,5 10,0:t0,6 3,oto,3 ... 3,3 
396,8:1:.0,6 1.0,0&3,0 1,2:te;~ K o,oez.o,o2 E2+(~1.8);.W.• 1;;t.o,2 

L 0,02:t0.02 

422,at0,4 10,210,3 .100 K 2,85:tO,l2 li:2+ {S4%) IU 104,210,2 424. K/L-2,5 Ill 

L 0,97:t0 109 423,a...o,5 •:&:2 141 

478,810,5 11,4:.1,5 1,o:to,1 x: o,oato,o2 Ll1+(S4~) :12• 1,li0,1 

535,4:t0,7 9,4!:3,0 1,1:to,3 •1,2 

5.44,2-0,6 10,4;t0,9 1,6!"0,3 .. 1,7 

559~0,5 10,3:t2,0 1,at0,2 K o,o6±0,03 E2+ (40±40)%!Jl• 1,9±0,2 

564,3:t0,8 0,~,2 K o,o,:o,o2 E2+(~9~) m• o,9!o,2 

584,6:!:0,5 9,7±1,5 11 510,1 It 0,06±0,02 !.ll+(~ 6Wo) E~ 1,6:!:0,1 
L o,o~o.o3 

619,5:!:.0,6 10,2:!:2,0 1,;:!:0,2 L 0,0;:!:.0 1 02 l!l+ (~ .5%) Jil2ll 1 4:!:.0,2 

635,1:!:0,4 10,610,4 68,413,0 It 0,7710,12 li:2+( ~ 7i>) loll 69,0:!:3,0 634, 7:!:0,5 E2 141 
L o,20to,o5 

643,4:!:0,7 u,o:t1,5 1,9:!:0,1 .. 2,0 

675,810,5 l2 ,4±1,5 1,a:to,2 It 0,04;1:0,02 .32+ (4~3)%I.;Vt 1,910,2 674,2:1:.1,0 141 

691,2-0,5 9,9!1,5 4,BJ:o,3 K o,o?tO,o2 E2+ (19:t17)%Lil. .. 4,9!0,3 691,0-0,7 E2,3,4+!Jl 141 
L 0 0;:!:.0 02 

695,2:!:0,5 10,a:t2,0 1,5:!:0,2 •1,5 

714,5:!:0,5 l2 ,0:!:1,8 2,2:!:0,4 .. 2,2 

718,3:!:0,6 11,7:!:2,0 1,7:!:0,3 .. -r,7 

722,6:!:1,1 0,5t0,3 .. 0,5 

733,7~,6 10,9-1,5 1,4..±o,2 •1,4 



CID 

npoAOl1~9H~e Ta0n~~W 1 

JlHTepeTypa 

Ey, H.ae Myn~aTI-1nOnbHOCTb 
T~, MHH r.,. Ie_ I BepoATHi!IA 

nepexo,c.a nap ex E'Y, K38 
:'lyllbTI-'In. 

Cct:HIHe 

745,710,4 10,610,5 23,&1,2 K 0,2:tt0,05 E2+ (HJSO) m.• 24,1.:!:1,8 745,~0,6 E2 141 
L o,o~,02 

7ll-9,lt0,7 11,02:2,5 2,2t0,5 "'2,2 

786,6:!:0,4 10,4;!:0,5 28,2:!:1,5 K 0,0'7!0,02 El+ ("" l%) !.l2 28,312,3 786,J..:t0,6 lU 141 .. 
L o,o2:to,o1 

934./j;tO 8 O,B:t0,3 o,a:to,3 
1062,s;;;.1,2 0,3!0,2 0,~0,2 

1070,6±1,1 0,5%0,2 0,5:t0,2 
1073,7±1,2 o,~o,2 o,~o,2 

1113,0!0,8 10,6!0,5 4,8:t0,4 K o,o2:t0,o1 E2• c~ 3~) m.• 4,S:t0,7 1113,011,0 141 
1170,011,0 <0,9 
1210 5!1,0 11,2t1,3 2,J..:t0,3 2,J..:t0,3 
1250,1!1,0 11,3%.1,5 1,o:!:0,2 1,~0,2 

l284,5:t1,2 0,7:t0,3 0,7:1;0,3 
1344,9%.0,9 8,7t2,0 1,l:t0,2 1,l:t0,2 ---
1:565,311,2 10,712,0 1,2t0,4 1,2:!:0,4 
1375,l:t1,3 0,9t0,4 0,9*0,4 
1415,6!1,3 o,no,, 0,7!0,3 

T 0 
H~~ - a nM~I!I 

II y-H3Jil "BHHA H3 PBI!IH H~ 

Ey• M38 T\,MHH Iy Ie-
MynbTHnOilbHOCTb 1nepex nepBXOAI!I Ey. M9B "Yilb.THn, CcwnMa 

196,et0,3 3,6%.1,2 7,l:tl,O It 1, 39*0 ,15 E2+( ltd; 4)%JQ. 9,9:tl10 
L 110710 118 

240,510,4 4,0:t0,4 4,6%.0,8 K 1,5U0,18 E2+ ( 40:t20) %Ill. 7,4til,9 241,2%.0,6 Bl+lol2 19/ 
L 0 167%.0,27 

305,l:t0,3 3,44:0,4 15,8:tl,1 It 0,55:t0,18 lU+ ( ~ "" ) U2 l6,9tl,1 
L ,0,18 

345,310,8 4,0:t1,0 2,011,0 •2,3 

370,q;t0,4 3,5t0,5 5,9tl,O 1: 0,4J..:t0,15 E2+(23120)%Ml• 6,5t1,0 

416,5!0,3 3,4!0,2 •100 1: 2,90!0,12 E2+ ( ::5 ,r,) !.11 104,5tc,2 417,8!0,7 E2 191 
L 1,05!0,12 4J..6,4;!:1,0 E2 l!fl 

416 E2 Ill 

442,'711,1 3,1to,7 2,2t1,0 .. 2,4 

458,211,5 1,9%.1,6 1,ot0,6 ,..1,1 

466,:tt1,l 2,611,0 2,011,0 .. 2,2 

515 ,4;!:1,2 3,0:!:1,8 1,5t0,6 .. 1,6 

544,!1%.0,6 3,3%.0,5 51 3tl,O •5,6 

557,110,6 2,511,0 7,7:tl,1 It 0,1110,05 E2+ (:: 11') Ill• 9,711,9 

615,2!0,6 2,5!1,0 3,9!0,9 L ~0,15 .. 4,2 

625,410,3 3,410,2 71,413,3 1: 1,02t0,09 E2+ ( :: ?l') Lll 72,713,3 625,9%.0,8 E2 191 
L 0,26:!:0,09 625,1!1,6 E2 I'll 

7,7±0,8 E2+ (::54~)Ul• 7,9:!:0,8 
625 E2 181 

683,5!0,4 3,5:!:0,5 It ~0,15 

692,6:!:0,4 3,3:!:0,7 5,6:t1,0 .. 5,7 692,510,8 E2 191 

731,0:!:0,3 3,1+;!:0,3 30,512,0 It 0,20:!:0,06 :l2+ ( :s 15%) m• 30,8:t2,0 731,5:!:0,9 E2 191 
730,2!1,8 E2 I'll 
730 E2 Ill 

750,J..!o,8 5,o:t2,0 5,0%.2,5 .. 5,1 
784,5%.0,9 l!:1+M2 /'J/ 

839,6;!:0,3 3,010,6 22,0±1,8 •22,4 

1099,0i:l.,2 3,6:tO, 7 4,5t.l,1 4,5±1,1 

1141,111,3 3,6:!:0,8 4,8:!:1,2 4,&!:l,2 
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Puc. 2. CneKtllp KOHeepcuoHHblX 3AeK111poHoe -It . Ne- -
'lUCAO UMnyAbC06 Ha KQHQA 3Q 8 MUH. HoeHtiiUtflUKQijUJI 
noKa3aHa tfiOAbKO y K - u •L -AuHuu, npuHaoAeJICaUIUX pac
naoy 192 Tl . Mace- cenapaijUJI Ha'luHaAacb 'lepe3 - 4, u3-
MepeHue - 'lepe3 -10 MUH nOCAe OKOH'lQHUJI 30-MUHYtfiHOZO 
o6Ay'leHUJI. 

ITo H3MepeHHbiM oTuoweHHJIM K - u 1L -KouaepcuoHHbiX 

flHHHH nepeXO.IJ.OB 422,8 H 635,1 K3B H30Tona l 92 Tl H 

416,5 H 625,4 K3B H30TODa l 90Tl DOKa3aHO, 'ITO 3TH 

nepexo.IJ.bl HMeiOT E2 -MynbTHnonbHOCTb. IIo3TOMy .IJ.nJI CBJI3H 

WKan OTHOCHTeflbHbiX HHTeHCHBHOC~eii B raMMa-cneKTpax 

H B CDeKTpax KOHBepCHOHHbiX 3fleKTpOHOB K034Ki>Hu,HeHTbl 

a K H a L npHHJITbl paBHbiMH TeopeTH'ieCKHM /20/ .IJ.JIJI 'iHCTbiX 

E2 -nepexo.IJ.OB. MynbTHnonbHOCTH .IJ.pyrux raMMa-nepeXO.IJ.OB 

onpe.IJ.enJinHCb H3 aenH'iHH a K, a L H aK/a L • 

Hcnonb3YJI nony'ieHHble HaMH .IJ.aHHble o6 HHTeHCHBHOCTH 

peHTreHOBCKOrO H aHHHrHflJIIJ,HOHHOrO H3fly'ieHHH, Mblpac-
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cqaTaiiH UO MeTO.IJ.Y /
2 l/ UOIIHYJO HHTeHCHBHOCTL 3neKTpou

HOrO 3aXBaTa(l£ ), OTHOWeHHe HHTeHCHBHOCTeH 3neKTpou

Horo 3axaaTa a II03HTpouuoro pacrra,IJ,a (If /If3+ ) a au

TeucaauocTL II03HTpouuoro pacrra,IJ,a (I {3+). Pe3yiiLTaT:blrrpa

Be,IJ,eHbl B 11106A. 3, 

Ta6naua 3 

192 Tl 190 Tl 

1KX 175 ::!:.. 37 151 ::!:.. 45 

I 209 ::!:.. 49 192 ::!:.. 61 ( 

I f I I {3-:- 55 ::!:.. 23 37 ::!:.. 19 

lf3+ (B %) 1 8 +1 ,2 2 6 +2,6 
• -0,5 • -0,9 

r,IJ,e HHTeucaauocTa KX-nyqei a 3neKTpouuoro 3axaaTa,IJ,auw 

B e,IJ,auauax •a6A. 1 a 2, cooTBeTcTaeuuo ,IJ,nx 192 Tl a 190 Tl . 

3. CxeMbl pacnaoa I 
9 2 

m+g Tl u 190 m + g 11 

Ilonyqeuuwe 3KcrrepaMeuTanLHhle ,IJ,aHHble: 3Hepraa, 

HHTeucaauocTa (I nepex. ) a MynLTHIIOJILHOCTH raMMa- rre

peXO,IJ,OB, 3HaqeHHJl £g ft HCIIOnL30BaHbl ,IJ,nJl IIOCTpOeHHJl 

cxeM pacna,IJ,a 
19 2Tl I puc. 51 a 190 Tl I puc. 61. 

B HeKOTOpLIX Cnyqagx Mbl HCIIOnL30Bana pe3ynLTaTbl CHCTe

Ma THKH ,IJ,aHHbiX 06 ypOBHJlX H30TOIIOB TannBJl H PTYTH C qeT

HbiMH MaCCOBbiMH qacnaMH. 

B rrpe,IJ,naraeMLIX cxeMax pacna,IJ,a ua6mo,IJ,aeTcx HHTeu

CHBHhli pacrra,IJ, KaK ua cocTOJIHHJl c HH3KHM I 'S. 31 3HaqeuaeM 

cnaaa, TaK a c BbiCOKHM CIIHHOM I ·~ 51. 3ToT 4Ja,KT yKa3w

BaeT Ha TO, qTo H3yqeHHble H30TOIILI TannHJl HMeiDT ,IJ,Ba 

H30MepHbiX COCTOJlHHJl C BbiCOKHM H HH3KHM CIIHHOM. 

Ha puc. 7 rrpe,IJ,cTaaneuLI cae,IJ,euax o B036y)K.IJ.eHHhlx 

cocToxuaxx a3oTorroa Tannax c qeTHhiM A. H3 3TOi cacTe

MaTHKH Ka)l(eTCJl BeCLMa BepOJlTHbiM, qTo H30MepHble co-

13 
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192Hg 1€"/o 

192m +g 
Puc. 5. CxeMa pacnaoa Tl. 3Ha'4eHue 
63.11110 U3 /22/, 3HQ'4€HU€ Q - U3 /23/, 

? 10,8 M (7') 

0 196M (2-) 

1s2rt' 

•6,7 
•6,9 

• 64 
it~ 

~5,9 

~! 
"' g 
"' • 
0 

lgft 

T 192 
l/2 Hg 

CTOJIHBJI I 92 Tl B 190 Tl BMeiOT KBaHTOBble xapaKTepac
TBKB 2- B 7+ • 

qTO KacaeTCJI nepROAOB nonypacnaAa B30MepHbiX co
CTOJIHBH, TO HaMB npBHJITbl cpeAHeB3BeWeHHble 3HaqeHBJI 
nepBOAOB nonypacnaAa, C KOTOpbiMR y6b1BanR RHTeHCRBHOCTH 
raMMa-nepeXOAOB; AnJI COCTOJIHHH TBna 7+ OT6RpanRCb raM
Ma- nepeXOAbl, COllpOBO)I(AaiOUUie pacnaA BbiCOKOCll .. HOBbiX 

I~ 51 YPOBHei PTYTR, a AnJI COCTOJIHRJI Tana r 6wna 
Bb16paHbl raMMa-nepeXOAbl C ypoBHeH TRna 2 ~ , 3 t 
nonyqeHbl cneAYIOUUie 3HaqeHRJI: I 

92
Tl 17+ I' Tl/2 

=10,8± 0,2 MUH; 
192 Tl 12-l, T1;2= 10,6± 0,5 MUH; 

14 

r 
i 

i 

190 TI 17 + I' T l /2 
= 3,4 ± 0,3 MUH. 

3,4± 0,2 MUH R 190JI 12- I, T1;2= 

Mw nonaraeM, qTo ace o6Hapy)l(eHHble HaMa raMMa
+ nepexOAbl I ma6A. 1 a 21 B03HHKaJOT nocne ( ( + {3 ) - pacna-

~a, T.e. qyo Mbl He Ha6nJO~aeM H30MepHoro a ~pyrax nepe-
I 90 Tl 192 11 

xo~oB B •~pax a • TaKoe 3aKnJOqeHae Haa-
6.onee aepoJITHo .rn puc. 7. Ba~Ho, qyo HHTeHcaaHocTb 

. ( f+ {3+) -aeTBH 83 7+ -coCTOJIHHH 198 Tl H 196 Tl co-

CTaBnJieT 54~ R 96,2~, COOTBeTCTBeHHO. TaK KaK :meprHJI 
MeTaCTa6HnbHOrO COCTOJIHHJI yMeHbUJaeTCJI C yMeHbWeHHeM 

....... -, " 

E 

+ ~ ' ~ M ' 5'1) co - q_ &n t3 2,6 "to 
- &n- r-: N c5 190 Tl - N M 

• - co ~q I K39 ,. IIi" w -
lJJ g 5!! ao ~ 

2078,2 oq, ~ (7)j S51 <:5,4 

,.." I J ~ - ¥ (5)~ ., ·~, 
177~9 t ---.#-~ ~ ~ 6+~ s26 <:5,7 

::i~Lil 
-L0--..1 t---~ 

1557,6 - ~ ~:--- r:: <3.., ~ s 14 ~ 6P ~ 
I ~ 

~~~- I 
maoN...., 1 g 
01.01.0 1 o 

1099,9 - W (2+)j 1 •20 •5,9 c--
10419 ...£.J I S32 ~5,7 ~ 

0 I 52 I 
I 

lll. I 
1.0 I 
::i I 

4165 2+11 s34 <:5,8 
I 
I 
I 
I 

0 20.0 M 
I 

o+t =0 

19oHg IE.% lg ft 

l90m+g I 190 
Puc. 6. CxeMa pacnaoa T .

123 1
3Ha'4eHue T112 Hg 

63.11110 U3 /24/, 3Ha'4eHue Q - U3 ' 
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Puc 7 XapaKJIIepucJ/IuKu Me•ac•a6UIIr.Hozo u ocHoeHo~o1 • • ~ A p J90Tl 192Tl 194 Tl /25/ 196 Tl /26~ 198Tif ... 7' COCJIIO.RHUU Jive , •, • 
2 ooTl"2 8/, 202 Tl /29/ u 204Tl :30/ . 

a) 
Taouna 4 

• It I" !11-repa TYt Hble .!8HIIIie E ' K3B 0npe.li6JIBHIB 
E\ K3B I7 Cmmxa 

0 o-t ~BTHO-QB!HOB HIIPO 0 a-t /22/ 
2-t :r 

422,8±.0,4 l E2 o-t· 
I' 423,0 (2-t) /22/ 

I057 ,9!_0,6 4-t I:r E2-t(MI 2 , 2-t· Inepex; CHCT. I057,7 (4-t) /22/ I' 
J I 

III3 ,9±.0 ,5 2-t I,. E2 o-t· I E2-t(MI 2 , 2-t III3,5 (2-t) i !22/ I• I ; 
I592,9:t.0,5 (3-t) I" lil-t (E22~ 2h ~It ; 1nepex; CIICT. I I733,4:t.0 15? (3,2-t) I' E2-t(III 25 4-t. I' Mit(E22~ 2+ ; Inepex; I• 2 I 

Ir ' 
(6-t) i /22/ I8u3,6:t.0,7 6+ E2t(¥1 >•, 4+. 

Inepex; CI!C!. I8u3,0 I• 
I844,5±,0,6 (5)- I

1 
EI-t,112l • ,.+. 1nepex; CIIC!. !!l43,8 (4 ,5-) i /22/ ' l' 

J 
I977 ,6±_0,5 (7)- 1

7 
EI+(1122., t.!; I E2+(110 , csir; I97'1,1 (6, 7-) I /22/ 

I,. ....!lli:,g_ (5
1
)-; ! t:'l!:l't,I:t.0,5 (6,5)- 1nepex; i 

0 o+ QB!HO-QB!HOB HIIPO 0 I o+ /24/ 
4I6,5:t.0,3 2+ I:~r E2 o+· 4I7 ,8 

; 2-t /24/ !' I 

!041 ,9!_0,4 4-t r' E2-t(11Il, 2+. 1nepex; !043, 7 I 4-t /24/ I• CHC!. 
I099,9t_U,4 (2-t) I r E2-t(MI 2*, 2-t· 1nepex; CIIC!o l' 

I 1557 ,6:!:.0,6 (3-t) tg It ; 1nepex; CIICT. I 

I 1772,9:t.0,5 

I 
6-t I" E2t(MI2* 4-t. Inepex; CIICT. ! I775,2 I 6-t /24/ • I' 

188! ,5:!:.0,4 (5)- (71 )- E2-t (III) I,.; Inepex; 
I 

I CIICT. I 

2078 0 i - 1' -t. i 
; ,2:!:. ,4 (7) 

Ine x• CHCT. I I EI-tCM?) , 6I, 

li MyJibTHnOJibHOCTb YOKe! 6YTb H EI-tM2. 
8) Bo BpBMH nO.llrO!OBKH IIBHHO~ p860TY K neqaTH nOHBHJIBCb CTBTbH /J6/, peayJibT8TY KOTOpO~ COBnBJ[SDT C HBIDHMH, 



A , a :meprH.H ( £ + f3 +) -pacna,~~;a yaeJIHqHaaeTC.H, TO y 
l 90 , l 92 • 194 Tl MOlKHO OlKH,IJ;a Tb ylKe CTOnpou;eHTHOe 
( f + {3+ ) -pa3BeTBlleHHe H3 7+- COCTOJIHH.H. 3TO npe,~~;nono
lKeHHe ITO,li;TBep)K,IJ;aeTC.H H TeM 3KCITe~HMeHTanbHWM (la,KTOM, 
qTO a pacna,~~;e 7+ - cocTO.IIHH.II 

1 4 Tl He Ha6mo,~~;anocL 
xapaKTepHOrO peHTreHOBCKOrO H3nyqeHHJI TanllH.H ~~~ XOT.H 
OHO ,~~;onlKHO 6wno 6w no.HBHTLCJI nocne M4-H30MepHoro 
nepexo,~~;a, HMero~ero 6om.woii xo3tWlHu;HeHT BHyTpeHHeii 

KOHBepCHH. 
XapaxTepHwe ,~~;aHHWe (E *, I

17 
), nonyqeHHWe ,IJ;llJI ypoa-

Heii 192 Hg H 190Hg H cnoco6 onpe,neneHH.H I 
77 

npe,~~;-
CTaBneHW B ma6A. 4. ' 192 

Cy~ecTaoaaHHe ypoBHJI 1733,4 K3B a .H.D;pe Hg HenL-
3.H cqHTaTb ITOllHOCTbiO ,li;OKa3aHHbiM, ITOTOMY qTO npH HC
cne.D;OBaHHH raMMa-cnexTpa He Haii,~~;eH nepexo,~~; c 3Hep
rHeii 1310,6 K3B, OlKH,D;aeMbiH MelK,IJ;Y 3THM ypOBHeMH 2 t -
COCTO.HHHeM. 

UHaMypa H ,~~;p. 191 aaenH a .H,D;pe 
190 

Hg ypoaeHL 
C 3HeprHeH 2016,4 K3B H npHITHCanH eMy CITHH H qeTHOCTb 
- 7 - , npe,~~;nonara.H, qTO raMMa-nepexo,~~; 1241,2 ± 0,61 K3B, 

H,IJ;YID;HH C 3TOrO ypOBH.H Ha 6 + -COCTO.HHHe, HMeeT MYllbTH
ITOllbHOCTb E 1 + M2. Mw ycTaHoBHnH I ma6A. 21, qTO nepexo,~~; 
240,5 ± 0,4 K3B THna E2 + M1 H, TaKHM o6pa3oM, ypoaeHL 
2016,4 K3B, ecnH OH cy~u;eCTBYeT, He MOlKeT HMeTb OTpH
u;aTenLHYIO qeTHOCTb. B 191 BBO,li;HTCJI TaKlKe ypoaeHL 
1828,2 K3B 5-, C KOTOpOrO H,IJ;eT e,IJ;HHCTBeHHWH raMMa
nepeXO,IJ; c 3HeprHeii 784,5 K3B. IlpH pacna,~~;e 1 90

m+ g Tl Mbl 

Taxoro raMMa-nepexo,~~;a He o6HapylKHnH. 
UHTepeCHO OTMeTHTb, qTO HMeiOID;HeC.H ,D;aHHWe 06 ypoa-

HJIX qeTHO- qeTHbiX HeiiTpOHO.D;e4!HD;HTHbiX H30TOITOB pTyTH, 
B TOM qHcne H nonyqeHHwe 3,11;ecb pe3ynLTaTW, Hennoxo 
cornacyroTCJI c q,eHoMeHonorHqecxoii MO,D;enLID ~aaw,~~;oaa
qa6aHa IHea,~~;Ha6aTHqe~!1JI TeopHJI apaiD;aTenLHO-BH6pa-

UHOHHbiX B036ylK,IJ;eHHHI , a HMeHHO: 
1 . OTHomeHHJI 3HeprHii E ( 6 t ) '/ E (2~ ) , awqHcneHHwe 

npH napaMeTpax y H Jl• · aw6paHHbiX no 3KcnepHMeHTanL
HbiM OTHomeHH.HM E (2 ~) /E(2t ) H E(4t)/E (2t), corna
cyiOTC.H c 3KcnepHMeHTanLHbiMH I eM. ma6A. 51. 

2. 3HeprH.H nepaoro ypoBH.H c I 17 
=3 + 6nH3Ka K cyMMe 

3HeprHii HHlKHHX ypOBHeii C I 17 
=2+, T.e. E(3: )=E(2+l) + 

+E(2;)/33~ 
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3. 3xcoepaueBTAnhBWe 3BA'IeBBR OTBOWeBHB npHBeAeB
BWX BepOJITBOCTei nepeXOAOB 2 t -> 0 t B 2 t -> 2 t CO • 
rnac}'IOTCR c . pacqeTBWMB no 1331 opa oapaueTpax y = 
=/22,7 - 26,3/, kOTOpWe 6nB3kB k DpHBeAeBBWM B •atiA. 5. 

4. llepeXOA 2; -> 2 t o/
33

/ AOIDKeB 6WTh npeauy
IQeCTBeBBO E2-TBna. 3To ae opoTHBope'IBT 3KcnepaueBTl. 

Kosenno H CapTopac 1341 H Anara H Hanoaro 13 I 
DpOBenH oon~MBkpOCkODB'IeCkBe pacqeTW B036Y>KAeBBWX 
cocTORBHB 98 Hg H 20(\Jg B oonyqana aeonoxoe co
rnacae C 3kCDepHMeBTOM. llo MOAenB AnarH BeAYTCR pac
'leTW AnR JIAep 192 Hg B 190 Hg, pe3ynhTATW kOTopwx 
6YAYT ooy6nBkOBABW D03>Ke. 

AsTopw C'IHTAIOT csoau opBJITBWM Aonrou swpa3BTh 
6naroAapaocTJ. K.JI.rpowosy H A.CanaB 3a saauaaae x 
pa6oTe, a TAk>Ke M. JIXHMY B n. qeq 3A OOMOIUh B BWDOnBeHHB 
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