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1. BBEAEIH1E 

B nocneAH~e rOA~ B~nonHeHO 6onb~oe Kon~4eCTBO 3Kcn ep~MeHTanb

H~X ~ TeopeT~4 eCK~ X paGo T no ~3Y4eH~~ peaK~~~, B~3BaHH~X 4aCT~

~aM~ B~COK~X 3 H e pr ~H. 

np~ 3Hepr~RX 6oMGa pA~py~~~x 4acT~~ ~ RAep B~we 1 r3B npo~ecc 
Heyn pyroro B3a~MoAeHcTB~R ~MeeT MHorocTaA~HH~~ xa paKTep / l / . 

B3a ~MoAeHcT8 ~e Ha4~HaeTCR C f)~CTpoi1 "KacKaAHoi1 cTaA~~ 1I, 8 pe
3ynbTaTe KOTOPO~ o6pa3yeTcR uonbwoe 4~cno HOB~X BTOP~4H~X 4acT~~. 
~APO np~ 3 TOM OCTaeTCA 8 c~nbHO B036YmAeHHOM COCTonH~~, AeBo3
6YmAeH~e RApa npo~CXOA~ T nYTeM KOHKYP~PY~~~x npo~eccoB ~cnapeH~R 
HYKnoHoB ~ AeneH~R B c nY4ae AocTa T0 4 Ho Tn~en~x RAep-M~weHeH . 

nepB~e 3Kcnep~MeHTanbH~e ~ccneAoBaH~R B3a~MOAe~CT B~R npOTo Ho B 
~ a -4acT~~ C 3Hepr~ei1 300-800 tbB C RApaM~ Cu , Ag, Au ~ U I 'l l 
nOKa3an~, 4TO B TaK~X peaK~~RX o6pa3YlOTCR OC TaT04H~e nerK~e RApa
npoAYK T~ 24 Na, 2B Mg, ~MelOl4~e AOCTaT04HO 60nbwy~ 3He pntlO ~ aC~M
MeTp~1O BblneTa BnepeA-Ha3aA. nonY4eHH~e pe3ynbTaT~ paCCMaTp~Ba
n~Cb aBTopaM~ KaK nepB~e yKa3aH~R Ha C~lecTBoBaH~e $pa rMeH Ta~~~ 
RAep-M~weHeH nOA Aei1cTB~eM B~coKo3HepreT~4HbIX 4ac T~~. 

B AanbHe~~~x ~ccneAoBaH~Rx B3a~MoAei1cTB~R 4acT~~ ~ RAep B W~
POKOM A~ana30He 3Hepr~~ InpOTOHOB C 3Hepr~ei1 AO 400 r3B 13,41 , 
~OHOB 12C C 3Hepr~ei1 AO 25,2 r3B / 3-7 / , ~OHOB 14N C 3Hepr ~eH 
3,9 r 3B IB~ ~OHOB 20Ne C 3Hepr~eii AO l3 r3[j 17 ,9,lO l ~ IiOHOD 40 Ar 
C 3Hepr~eH 80 r3B 1111I C RApaM~-M~l!JeHRM~ OT Cu AO U (i~no YCTa
HOB n e HO cy~ecTBoBaH~e 6onb~oro 4~cna MexaH~3MOB peaK~~~, Ha4 ~ Ha R 

OT n pRMoro D~6~BaH~n HYKnOHOB AO nonHoro pa3Buna cocTa BHoi1 C~

C TeM~. 

H 3Y4eH~e B~XOAOB OCTa To4H~X RAep B ~HTepBane OT A > 20 AO 
nonHoH Macc~ coc Ta BHo H CIiCTeM~ B~nonHeHO Tonb KO n p~ 3Hepr~1i a
4aCnt~ Me Hbwe 1 r3B 12 ,12/ . 

B AaH Ho i1 pa60Te npeAcTa 8neH~ pe3yn b Ta T~ ~3MepeH~R 8~XOAoB 
OCTaT04H~X RA e p npoAYK ToB n p~ B3a~MOAeiicTB~~ a - 4aC T ~ ~ C ~Mnynb
COM 17,9 r3 B/ c C M~WeHRM~ 113 'lb, Ta 11 Pb. 

2. 3KCnEPHHEHTAIlbiWI tlETO.£\HKA 

06nY4e Ht-Ie M~weHe~1 ~3 159Tb, IBITa ~ 207,2Pb npO~380A~nOC b Ha 
B~BeAeHHOM nY4Ke a -4aC T~4 C ~MnynbcoM 17 , 9 raB/c Ha C~HxpO<!>a

30TpOHe J1 a6opaTop~~ B~COKI1X 3Hepr ~.:1 OH~H /l3 /. ~1 ~weHb Tep6~R 113ro
Toane Ha ~3 Tb 20 S • aanpeCCOBa HHoro B Ka ncyny ~a oprCTe Kna. Ton 
~~Ha M~weH~ no 'lb COCTaBnRna 1 r/cM 2. H~weH~ 'fa Ii Pb ~3 rOTOB
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Jle HbI B BI4Ae AI4CKOB Al4aMeTpOM 30 MM, TOIlU4I4H0I1 2 r /cM2 14 1,3 r/o,,2 
COOTBe TCTBeHHO. 

CneKTpbl Y-IlY4 e~ o6pa30BaBW14XCH OCTaT04HblX nAep 143Me pRIl14Cb 
cneKTpOMeTpOl~ C Ge{Li) -AeTeKTopOM 06"beMoM 4 1 CM 3 14 pa3peWeH14eM 
3 K3B AIlH Ey = 1332,S K3B 60Co, 3 (j)(j)eKH1BHoCTb perl4CTpal\1414 
2,6xl 0 - 4 . 

MO HI4TOpl4pOBaHl4e nY4Ka a-4aCT144 npOBOAI4IlOCb no peaK4 14 14 
27 Al (a, x) 2"Na /14/. CPeAHHH I4HTeHCI4B HOCTb a -4a CT144 COCTaBIlHIla 

93,7x l 0 c-1 • Ce4eH14e MOHI4TOPHOH peaK41414 Alln 3Heprl414 Bblme 1 r38 
He YC TaHoBIleHO, n03T OMY B AaHHO~ paGOTe OHO fiblIlO nOIlY4eHO nYTeM 
3KC TpanoIlH41414 ~YHKl\1414 B036y~eHI4R Ha OCHOBe 3KCnep14MeHTaIlbHblX 
3Ha4eHI4~ ce... eHI4~ 06pa300a H14H 24Na B peaKl\I4RX C 3Hepr14eH HaIleTa~
U4 I4X a -4a CH1l\ 100-1000 t138. Ce4eH14e peaK41414 27Al(a, x)24Na npl4 
3 Heprl414 a-4aCT144 18,3 r3B 6~o npl4HRT O paBHblM 22 MG. 3Ta npo
4eAy pa BHOC I4 T cYU\eCTBeHHYIO HeonpeAeIle HHOCTb B Ol\eHKY I4HTeHC I4 B
HOC TI4 n Y4Ka 4a CT144 14 MOmeT npl4BeCTI4 K CI4CTeMaTI44eCKO~ OW146Ke 
n pl4 nOIlY4eH1414 3KCnep14MeHTaIlbHblX 3Ha4eH I4 ~ 06pa30BaHI4R OCTa T04HblX 
RAep. n03TOMY B Aa HHoii pa60Te onpeAeIlRIlI4Cb 3Ha4eHI~R OTHOCI4TeIlb 
HOrO BblXOAa RAep-npoAYKTOB, a He BeIl14411HbI Ce4eHI4H. 

BpeMR 06IlY4eH14R MI4 WeHeH COCTaBIlRIlO 3 ... AIlR 159Tb, 1 4 AIlH 

181 T 207 2 ~ 
a 14 2 ... AIIH 'Pb. 113MepeH14e cneKTpOB y-IlY4el1 paAI10aKT14BHblX 

1430TonOB, 06pa30Ba Blul4xc n B MI4 WeHI4 143 Tb npOBOAI4IlOCb Cepl4RMI-1 no 
1 4 cnyc TR 1 ... nOCIle 06IlY4eHI4R. UI4KIlbi 143MepeHI4~ AIlR MI4 WeHeH 143 
Ta COCTaBIlAIlI4 40 MI4 H cnYCTA 10 MI4 H nOCIle 06Ily...eHI4A 14 2 ... 4epe3 
103 MI4 H nOCIle o6IlY4e H14R AJlR Ml4me HI4 Pb. 0 6pa6oTKa nOIlY4eHHblx 
cneKTpOB Y-IlY4eH npoBOAI4IlaCb Ha 3BM 63CM-6 UBK O~~H n o n por paM
MaM S I MPEC /l 5/ 14 SAUPO /16/ • 

3. PE3YJlbTATbl 3KcnE PHtlEHTOB ~I 06CYlK.QEH~IE 

~AeHTI1~I4Kal\I4A AAep-npOAYKTOB npOBOAI4IlaCb no Ha1460Ilee I4 HTeH
CI4BHblM y -IlI4Hl1nM C Y4eTOM I1X OTHOCI4TeIlbHblX I4HTeHCI4B HOC TeH /17 / • 
Ha p l1cYHKe AllR I4IlllIOC T Pa~14 14 npl4BeAeH cneKTp Y -I1Y4e~ 1430To nOB, 
06pa3YIOU4 I4XCR B peaKl\14 11 ( 59Tb + a ). 3Heprl414 y -llI4HI411 AaHbI co
rl1a CHO /17/ • 

B Ta6ll " 1-3 AaHbI 3KCne p14Me HT aIlbHble 3Ha4eH14R 3Hepr14H I4AeHTI4$I4
414pOBa HH blX Y-IlI4HI4H 14 OT HOCI1 Tel1 bHblX BblXOAOB paA140aKT14BHblX HYK
IlI4AOB. npl4 onpeAeneHl414 nOCIleAHI4X Y414TblBa110Cb caMonorIlOU4eHl4e 
y - 143Ily ...e HI4A B MI4 WeHRX. 

o peaKl\1414 (Tb+a) o n peAeIleHbI OTHOCI4TeJ1bHble BblXOAbi paAl40aK
TI4BHblX HYKIlI4AOB B WI-1POKOM AI-1ana30He MaCCOBbiX 414cell A = 24~157 
C nepl10AaM14 nOIlypacnaAa OT 20 MI4H ICM. 84mRb 1 AO 21 4 ICM. 
28 Mg I. B pRAe CIlY4aeB 3Ha4eH14H BblXOAOB He YAallOCb onpeAeIlI-1Tb, 
nOTOMY 4TO OTAe11bHble y -IlI4 HI4I4 cOAe pmal114 BKl1aAbI OT pacnaAa He
CKOllbKI-1X HYKI1I1AOB. TaK, Hanpl-1Mep, Y -llI4HI4A 871.5 K3B 94m Tc 
COAepml4T BKIl aA OT pacnaAa 94Tc. a y-lll4Hl1n 1523,4 K30 COAep~I4T 
BKllaA OT pacnaAa 93Te. 
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C neKTp y -JIY'lei1: H90 T0I10 B , 06paSYIOII\.HXCR n pH BsaHMO

p; eiiCTBKH a -4aCTH~ C mmYJIbCOM ) 7 ,9 f ::lBI C C RlJ,paMH 159 'lb. 

B CllYllae peaK414t.1 (Ta + a) o npeA eIleHbI OT HOCYl Tell b Hble BblXOAbi 
paAYlOa KT t.1B H~X HYKll Yl AOB B At.1ana30 He A= 24 + 178 , Aa HHble 0 KOTO
PblX n pl-1BeAeH~ B r a611. 2 . 3 Ha ... eHI4R B~XOAOB 94m Te " 104mAg14 117m In 
He YAaIl OCb OnpelJ,eIlI4 Tb no yKa3a HH~M B~we npl-1"'I-1Ha M. 

AHalll13 cneKTpOB Y-llY4e~ 14 30TonOB, 06pa3Y~I4XC fl B peaK4 Y1nX 
(207,2 Pb + a ) n03DOIlt.1ll OnpeAeIlYlTb OTHOC I4T eIlbHbl e BblXOA~ paAl10aK
T I-1 B H~X HYKI1Y1 AOB B I-1 HTe pBalle A = 24~04 . He YAaIlOCb YCTa HOBI4T b 
B~XOAbi 94m Tc, 10 4mAg, 117m ln t.1 1171n • 202Bl , 204m pb. 

B~xoAbl paAI-10aKT Yl BHblX HYKIl \4AOB 28Mg , 3gel , 42 K, 52 Mn 66 Ge ,
l82m Rb 90my 93m Mo 94 TI' 10Sm In II0ln 116mSb I nCe IJ8mPr 

, J " ., , J , , 

139m Nd 152m E 171E 178m T 198mTI 204mpb 
, U, r a, YI , n pl4BeAeHHble 

B Ta611. 1-3, RBllRIOT CR He3aBI4 CI4MblMI4, BUXOAbi Bcex OCTa llbHblX fiYK
IlI1AOB RBIl RIO TCR KYMYIlRT I4BH~MI4. 

AnA pRAa 1430To nOB onpeAeneHbI 1430MepHble OTHOWeHYln IOTHOWeHI-1A 
He3aBI4CI4M~X BblXOAOB MeTaCTa6Y1IlbHblX COC TOR HYl ll/. /leTOA OnpeAelle
HYlR 1430Me pHblx OTHOWeHYI'::; Ont.1CaH B / 18 / . 

B Ta6ll.4 npl4BeAeH bI 3KCnepl1MeHTaIlbH ble 3Ha4eH14R t.130MepHblx OT
HOWe HYI~, n OllY4eHHble npt.1 B3aYlMOAeHCTB Yl I1 a-4acT144 C 3Heprl4e~ 
18,3 r3B C RApaMt.1 Tb, Ta 14 Pb 1-1 1-10HOB 12 C C 3Hepr Yl e~ 25.2 r30 
C AApa MI-1 Pb, B1 14 U 6/ . . 

OTMeT I1~I, 4TO BblXOA 1430MepHO~ napbl 93g,m Te RBIlReTCR KYMYI1R
Tt.1B HblM, TaK KaK 93g Te (9/21 o6pa3yeTcR npl4 ,B-pacnaAe 93Ru 
( 9/2+), a 93m To (1/Z - ) - np l-1 pacnaAe 93 Ru (1/2 - ),nepI40AbI nOllypac

naAa KOTOPblX paBHbI T1/2 = 59,7 C t.1 TI/2 = 10,8 C COOTBeTCT
BeHHO. ~CHO. 4TO He3aBI4CI4M~~ BblXOA MeTa CTa6t.1n bHblX COCTORH YI~93 

Te MO~HO o npeAelll4Tb TOIlbKO B npRMbix 3KCnepl-1MeHTaX Ha nY4Ke. 
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AononH~ Tenb H~H BKna,Q B He3aB~C~M~~ B~XO,Q 93TC(9/2 +J 6Y,QeT npo
nOp4~OHane H He3aB~C~MOHY BblXOAY 93Ru ( 9 /2 + ), a B~XO,Q 3 To (1/2 - ) 
nponop41110 Haneti He3aBVlCI1MOMY BblXOAY 93Ru (1/2) ,n03TOMY ~30MepHoe 
OTHoweH~e AnR KYMynRTVlB H~X BblXOAOB ~ 30MepHoH nap~ 9S!,m To MOll< HO 
paCCMa Tp~BaTb KaK OTHOC~TenbHY~ BepORT HOCTb B036Yll<AeH~R COCTOR
HY1H 9/2 + 11 1/2- B 11306apHoM MynbT~nneTe A:; 93. 

OT HOCIII Tenb Hble BblXOAbi 133 Ce (9/2 +) 11 198 Tl (7 +) RBl1AIOTCfl He3a
BY1CI1MblMI1, a BblXO,QbI 133Ce (1/2-) 11 198 Tl (2 -) RBnftlOTCl1 KYMynRTHB
HblMI1. n03TOMY np~BeAeHH~e B Ta6n.4 Vl30MepH~e OT HOWeHI1R Al1R 3TI1X 
na p cne,QyeT paCCMaTpl1SaTb KaK HI1ll<HVle npeAenbi COOTBeTcTBylO~VlX 
BenI14 ~ H. 

OlleHKI1 BblXOAOB pOA~Te11bCI«.1X RAep 93 Ru. 133 Pr 11 198 Pb no <:Jop
Myne PYAC Ta Ma/ 19/ coCTaBnRIOT B en11411H~ nopRAKa 0,06.0,27 11 0,4 
OT BblXOAOB A04epHI1X fl,Qep 93Tc, 133ca VI 198Tl COOTBeTCTBeHHO. 

TaK~M o6paaoM, BKnaA OT pacna,Qa pOAVlTenbCKVlX R,Qep He MOll<eT 
np~BeC T VI K c~eCTBeHHOMY Vl3M eHe HVlIO BenVlY Vl H 1130MepH~X OTHOWeHI1H 
AnR Vl 30MepHblX nap, npY1BeAeHHblX B Tafin.4. KaK BVIA HO ~3 Ta611V14~, 
,Qnfl vt 30MepHblX nap9sTo (9/2+ VI 1/2- ) VI 198 Tl (7+VI 2 - )nonY4eHbI 
AOCTaT04HO HVl3KVle Vl30MepHble OTHOCleHI1R OT 0,2 AO 0, II AnR peaK4V11':1 
(a + Tb. Ta, Pb) VI -0,7 AnR peaKUVl~ (a + Pb) .3TVI pe3ynbTaTbI Ha
XOARTCR B cornacVI~ co 3Ha4eH~RM~ 1130MepHblX OTHoweH~~ AnR MeTa
c Tafil1nbHblX COCTOflH ~1':11 86 Ir ( 6- VI 2-), 196 Au (12 - 11 2-)~ 198 Au 
(1 2- ~ 2) ,nonY4eHH~X B pea Kl\ ~RX ( 12C + Pb, B1 ~ U) /6/ • 

HapR,Qy C 3TVlM nonY4 eHbi VI AOCTaT04 Ho BbiCOKl1e 1130MepHble OT HO
we HVlR; B 4a cTHoCTVI , AnR 13 3 Ce (i/2 + ~ 1/2 -) B peaKU"'~ (a + Tb) 
~ AnR 198n (7 + 11 2") B peaKl\I1V1 (2C + Pb), Om/u" = /3,2 5+1 , 4B/ 
VI Om/u g :; / 1, 4+0,2/ COOTseTCTBeHHO. -

CornacHo / 17 np~ nepeXOAe B penRTI1B~CTCKYIO 06nac Tb 3Hepr ~ ~ 
4a CT~4 VI R,Q e p cneAyeT Oml1,QaTb 3Ha411 TenbHoro pOCTa yrnoBoro MO
Me HTa B036y)j(,QeH H~X OCTaT04HblX R,Qep nocne RAepHoro KaCKaAa VI CO
oTBeTC TBe HHo n peHMy~ecT B eH Horo 3aceneHHR B~COKocn~HOB~X COCTOR
HVlI1. 

OA HaKo cpaBHHBan 3Ha 4eHI1R Vl30MepHUX OTHOWeHI1~ OCTa T04H~X 

R,Qep- npoAYKTOB, nonY4eHH~X B peaKl\VlflX C a-4aCT I14aM VI npVl 3Hep
r ~ VI 18,3 r3B 11 VlOHaMI1 12C npl1 3HeprHH 25,2 r3B, C H30Mep HblMVI 
OT HoweHHnM~ AnR nap l74 Lu (6-VI ,-) - urn/Ug= /0,65,:tO,07/ 
'" 177Lu (2.3/2 - H 7/2-) - urn/us = /0,08,:t0,03/, nonY4eHHblM~ B pe

20/aK411V1 (p + 18lrra) npH E p = 500 /1313/ ,Henb3R c ,QenaTb 0AHo3Ha4
Horo BblBoAa 0 npeVlM~ecTBeHHoM 3aceneHVlH B~COKocnVlHOB~X COCTOR
H~~ OCTaT04H~X R,Qep a peaKUI1RX npl1 penRTVlBI1CTCKHX 3HeprHRX. 

Ann aAeKBaTHoro aHanVl3a yrnoB~x MOMeHTOB OCTaT04HblX RAep 
TpefiyeTcR npOBe,QeH~e a6conlOTH~X Vl3MepeHVI~ Ce4eHI1~ ofipa30BaHI1p. 
paAVloaKTVlBH~X HYKl1HAOB VI npVlBne4eHI1e AononHHTenbHblX AaHHblX 
o Ben114V1HaX Vl30MepHblX OTHoweHVlA B WVlPOKOM AVlanaaOHe 3Hepr~H 
60M6apAHpY~HX 4aCT~4 '" R,Qep. 

AaTopbl I1CK peHHe 6naroAapHbI It. r .11e~ePRt(oBY , A.11. !)anAI1HY 
~ ~1. H.CeMeHlOwK~HY 3a VlHTepec K pa60Te H nOAAep)XKY, K.A. Tonc To ey 
3a none3Hble 06cYlilAeH~R. 
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Ta6J1Hua 1 

O'1'HOCIiT eJIb lible BblXOAbl pap;I·maK TliBHbIX H)'K.rtH,l:\OB, o6pa30BaBD.lIiXCn 

nllli B3aHMo.u;ei:icTBHl1 a -tIaCTlU~ C IiMIlYJThCOM 17,9 r 3 B/ C 159 Tb 

.u I!yltJzlQ T ~2 El" J(aB 	 y OTH. 
nn 
I 2 3 4 5 

I. 	24#4 15 "I 1368, ss! 0, 17 Ioo!: 10 

'Zl53,6 :!: 0,6 


2. 2B Mi 20,9 '1 	 1780,3 ± 0,7 36 ± 9 

3. 38ee 37,3 NBB. 	 1643,6 ± 0,6 20 ± 3 
2169.5 :!: 0,5 

4. 4I At- 1,83 'J 	 1293,6;t 0,2 601:20 

5. 	 56 M" 2,58 q 864,8 ± 0,3 

I 812,3:!: 0,7 I8! 4 

2II4,3 ± 0,8 


6. 	 66 Got 2,'Zl 'l' 108,2 :!: 0,2 

183,7 ± 0,7 70:± 20 

191,3 ± 0,3 


7. 	 77 G-~ II,3 ... 263,6 :!: 0,4 

418,2:!: 0,7 


8. BI Itt 4,58 q 	 191,3 :!: 0,3 70 ± 16 

9. 	 82.~, 6,2 q 553, I ± a,s 26! 5 

618,7 ± 0,4 

695,5 ± 0.7 

777,4 ± 0,3 

828.3 1: 0,4 

I044,8 .:!: 0,3 

10. 84_ RC 3,19 'l' 217, O .:!: 1,0 74:!: 20 
248,7:!: 0,3 
465 , O .:!: 0,2 

II. 	 85 ... K .. 4,48 q 151, 0 .:!: 0.3 10 :± 4 
303, 1 ± 0,7 

12. 90 ... y 3,19 'I 204, 5 ± 0,3 32 ! 7 

14,6 'I Il28.981: 0,23 54 :± 813. 	 90 ,,' 

2188,0 ± 2,0 

2319,4 ! 0,6 

14. 93"'Ho 6,95 q 	 263,6 1: 0,4 20 1; 6 

15. 	 93 Te 2,75 'l' I362,9 1: 0,3 22 :!: 5 
1471,0 1: 0,3 
1523,4 ± 0,5 

16. 93"'r~ 43,5 IIHH 	 389, I 1: 0,7 80 1: 20 
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4 	 5
3I ~ 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

6 


94 Te. 

94 "' rt. 

100 Il~ 

104 A, 

104 _A9 

108 I~ 

l OB ... rot 

IIO r", 

IIO r" 

II5 n 

II6 ...S( 

II7I~ 

117... I., 

II7Te 


121 :1 

293 MHB 

53 MIIH 

20q 

69,2 IOIH 

33,5 MIIH 

40 YIlH 

58 MIUI 

69 IOIH 

4, 9 'I 

31,8 MIIH 

GO,4 as 

42 au 

1,94 'I 

61 MIlH. 

2,12 q 

703,1 :!: 0,3 24 1 5 

849,9 ± 0,2 

87I, 5 ± 0, 2 


87I, 5 1 0, 2 
1523,4 ± 0,5 


540, 4 :!: 1,2 58 1 IS 

822,1 :!: 1,6 


2379, 6 1 0, 9 

556,0 ! 0,2 54 ! 13 

758,2 ± I, D 

767,5 ± 0,3 

925,2 :t 0,9 

942,2 ± 0,4 


556,0 ± 0,2 


633 ,6 ! 0, 3 


244,3 1 0,3 20 :!: 4 

326, 9 :!: 0 ,2 

633,6 :!: 0,3 

875, 3 :!: 0, 3 


1298,0 ± 1,1 

658,3 :!: 0, 8 
+644 , 4 ± 0,3 20 - 4 

658,3 :t 0,8 
884 ,9 ± 0,3 
937,8 :!: 0,3 

497,7 :t 0,9 60 :t 20 


843,2:!: 0,9 28 ± 5 

973,1 :!: 0,7 


1072,4 :!: 0,8 

1293,6 :!: 0.2 


160,3 :!: 0,9 90 ± 30 

552,8:!: 0,2 


160,3 :!: 0,9 

719,9 ± 0,2 66 :!: 15 

925,2! 0,9 

997,2:!: 0,4 


1090,S:!: 0,3 

1716,6 1: 0,3 

2301.8 1: 0,8 


214.1 ± 1,3 90:!: 30 
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I 2 3 	 4 


32. 	 131 1..C4 61.wi 108,2 ± 0,2 140 ± 50 

287,2 ± 0, 3 

365 ,9 ± 0,3 

418,2 :!: 0, 7 

455,7 ± 0,9 

526, 5 ± 0,3 


132 /.. a. 4,8 'I 465,0 1: 0,2 78 ! II
33. 
567, 6 1: 0,3 

1031,0 ± I, D 

34.. 133 Ct' 5,4 q 58,3 ± 0, 4 52 ± 15 

131,4 ± 0, 4 

478, 3 ± 0,2 


133 Ce35. 97 NBH 97,3 ± 0,9 16 ± 6 

135 tt.36. 17, 8 'I 	 266 , 2 1 0,7 90! 20 


297, 1 ± 1,3 

138. p,.
37. 	 2, 02 'I 303,1 ± 0,7 14 :!: 3 


789,O:!: 0,2 

1038,0 ± I,D 


I39"' N d 5,5 q II4,9 ± 1,5 20 ± 17
38. 
708,4 ± 0,3 

738,0 ± 0,4 

828, 3 :!: 0,4 

909,3 ± 0,6 

982,8 ± 0,6 


II06,I ± 1,6 


39. 152 ....£" 9,3 .. 	 123, 6 ± 1,6 780:!: 370 

2«,3 ± 0,3 

3«,9 ± 0,2 

9&&,3 ± 0,2 


40. 152 ""IE" 96 dB 90,96 ! 0,82 

41, 155 Oy 10.2 .. 227,8 ± 0,2 60 ± 12 


42. 157 " 8,1 .. 326,8 :!: 0,3 120 ± 40 


Ta6J1~a 2 


OTHOCHTeJlbHLIe BblXOAbi PMHOaJeTHBHl>IX HyKJIH;D.OB, o6pasoBiUlIIDfXcR 

B peaK~HH 181 Ta + a 


8;JuU 	 ET , KaB• Tilt Y O1'H.
P1l 

I. 	 24NQ.. 15 q 1368,81: 0,4 100 :t 10 

2754,1 :!: a,s 


2. 28 "', 20,9 q 	 I779,4:!: 0,7 31 ± 10 
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I 2 3 4 5 I 2 3 " 5 

3. 38 e l 37,3 MHH 1643, 1 ± 0, 6 15 ± 5 417, 5 ± 0, 8 
2168, 0:!: I , D 454,2 :!: 0, 5 

4. 3g e e 56,2 MHH 1266,8:!: 0,8 
1518,5 ± 0,6 

20 1: 4 
21. 159 Ho 33 t.ODi 

526 , 2:!: 0,3 

120,4 ± 0,6 90 ± 10 

5. 

6. 

41 Aot 

56 M" 

1,83 'J 

2,58 'I 

1293, 5 -::. 0, 5 

846,5 ~ 0,7 
1810,6 ± 0,9 

571: 28 

25 1: 5 22. 161 £1 3,24 l{ 

131 , 5 1: 0,8 

593,2:!: I,D 
826,4 :!: 0,6 

90 ± 10 

7. 

8. 

9. 

9OrtlMO 

93Te. 

93"'Tt.. 

14,6 'I 

6,95 'I 

2,75 'l 

2II4, O ± 1, 1 

1129,3:!: 0, 5 
2319,8 ± 0,9 

684,4 ± 0, 5 
1477,3 1: 0,4 

1363,4 1: 0,4 
1477,31: 0,4 
1520,7 1: 1,3 

33 ± 10 

Z7 ± 3 

10 ± 4 

23. 171 £,.. 

24. 174 Ta 

25. 176 Ta. 

7,52 'l 

1,2 'l 

8, 1 'I 

296,2 ± 0,8 
309,4 1: 0,6 

206,71: 0,4 
1206 ,1 1: 0,7 

199 ,7 1: 1,1 
?IO, 9 ± 0,4 

II59,I ± 0, 2 
1224,4 1: 0, 6 

no ± 30 

130 ± 20 

290! 30 

10. 93Mrc. 43,5 MlIH 389,1 ± 0, 5 36 .± 13 1341 ,7 ± 1,6 

II. 94 Te 293 ImH 702,7:!: 1 , 6 17 1: 3 1584 9 ± 0 4 
1695 :0 i 0:9 

12. 

13. 

94-re. 

104 Afl 

52,S MHH 

69,2 MlIH 

850,3 :!: 1 , 2 
871, 3 :!: 0,6 

871, 3 1: 0,6 

556, 0 ± 1, 0 Z7 1: 6 26. 178..TQ. 
2,4 'I 

1824, 3 1: I , D 
1863,6 ± 0, 7 
2920, O .± 1,6 
213,4:!: 0,2 200 1: 20 

14. 

15. 

I 04"'A9 
Ia:; Gd.. 

33, 5 IoIlIlI 

56 MHH 

767, 4 ± 0,4 

556,0:t I,D 

606 ,3 ± 0.4 45 ± 15 

325 ,3 1: 0,3 
331,4 ± 0,2 
426, 3 1: 0, 2 

960, 5 1: 1 , 6 

16. U 6 So 60.4 WlIH 

1302.0 ± 0,4 

931 , 4 1: 0, 4 22 :t 1O 
Ta6.ruil~a 3 

1293,5 ! 0,5 OTHocHTenbHble BblXOAbl pa,o;HoaKTH B HbIX II}'KJIHAOB, o6pa30 BaBDlliXCR 

2229,2 ± 0,6 B p eaKl,vUf 207,2 Ph + a 

17. II7 h . 42 amf 159,2 ± 0,6 
552,9 ! 0,3 

'J:l 1: 7 
D 

lID 
HylUIH,Il 

--------- 
TI/2 E~,KaB 'f OTlJ. 

18. 117 ... r.. 1,94 'I 159,2 :!: 0,6 I 2 3 4 5 

19. II7re 611mB 7I9,4 ± 0,6 24 ± 4 1. 24Na. IS 'l 1368,2 1: 0.8 100 :!: 10 
924, 0 1: 1,6 Z754 ,O :!: 0 .5 
996,21: 0,9 

1090,9 1: 0,8 
1716,1 ± 0,6 

2. 

3. 

28 M~ 

38te 
20,9 ' I 

37,3 Wlli 

1780.4:!: 0,7 

1644, 0 ;!; I, a 

46 ± 13 

56 ± 17 
2300, 0 1: I ,D 2166,0:.!: I,D 

20. 131 I..a. 61 IoIItH 108,2 :!:. 0,7 67 1: 10 4. 4IA~ 1,83 'l 1293,0 1: 0,5 501: 13 
286, 1 ± 0,3 5. 42 K 12,4 q 1524,01: 1,0 54:!: Z7 
365,71:0,6 

8 9 




2 3 4 5 
I 2 3 4 5 

6. 

7. 

52 MI'\. 

52 ... Mil 

5,6 C YT 

21,2 MIIH 

743,0 :!: 1 , 0 
935,5 ± 1 ,5 

1434,9 ± 0,9 

1434, 9 ± 0,9 

70:!: 40 
26. I98 ... T€ 1,87 'i 281,7 ± 0,5 

412,5 :!: 0,5 
587,3 ± 0,5 
636.4! 0,6 

125 1: 30 

8. 56 MI'\ 

9. 87 ... y 

2,58 q 

14 'I 

847,8:!: 0,8 
I8lI ,O ± I , D 
2II3,O ± 1, 5 

382,1 :: 0, 7 

29 1: 4 

41 :!: 7 

?I. 199 P& 90 MIIH 354, 0 ± I,D 
367,8 ± 0, 9 
719,9 ± 0;5 

1657,7 :!: 0,8 

125 1: 28 

ID. 90 Nl 14,6 q II29, 8 ± 0, 7 38:!: 6 28. 200rt 26,1 q 367. 8 :!: 0,9 340 ± 100 
2186,3 :!: 0,8 579,2 ± 0,4 

II. 93 "'Mo 6,9S" '! 

2319. 4 :!: 0,8 

685, 5 ! 0,7 
1476,5 ± 0,5 

21 ± 4 29. 
2Dlpg 9,4 q 

1205,81: 1,4 
332, 3 ± 0,4 
362,0 ± I,D 

160 1: 40 

12. 93re 2,75 q 1363,4 ± 0, 7 22 1: 3 30. 202",n 3,62 1{ 423, 1 !: 0,5 n o 1: 14 
1519, O:!: I ,D 458,4 ± 0,7 

13. 93 Tc:.. 43,5 Mllli 391,4 1: 0,4 55 ± 26 490, 1 ! 0,8 

14. 94 Te 

IS. 94 ... Tc 

293 MJ!H 

59 MlIH 

702,5 1: 0, 5 
849, 0 ± 0,9 
870,5 ± 0,4 
870,5 ± 0,4 

16 ± 4 

31. 202 8t 1,67 q 

657, 8 ! 0,8 
756,7 ± 0,5 
960,9 :!: 0,4 

423, 1 ± 0,5 

16. 100 Ail 20 q 540,2 ± 0,4 

B21, 1 1: 0,9 

62 ± 20 

32. 204111 p~ 66,9 MHH 

657,81: 0 ,6 
960,9 ± 0,4 

375,8 ! 0,6 

17. 104 A~ 69,2 IOIB 557,0 ± 0, 7 
767, 1 .! 0,8 

51 1: 12 900,0 ± I,D 
9II , O:!: I,D 

lB. 

19. 

20. 

104 WI A.i 
121 ::J 

132 1.0. 

33, 5 dH 

2,12 1{ 

4,8 'I 

557,0 ± 0,7 

213,9 ± 0,8 

464,9 1: O,B 

75 1: 34 

30 :!: 6 

33. 204 5i 1I,2 q 375, 8:!: 0,6 
900, 01: I ,D 
9II , O ± I,D 
983, 5 ! 0, 9 

94 ! 16 

21. 161 E .. 3,24 'I 209,B 1: 1, 5 80:!: 20 

22. 167 Ho 3, 1 q 

82'7, O ! 

319,3 :!: 

0,7 

I,D 100 ± 30 
Ta 6JJHIta 4. HsoMepHble OTHOIllefIHH B peaKl\lHIX B 

aJIbcPa  'laCTHlI,aMH H HOHaMH 12 C 

peJlHTI1BI1CTCKI-lMH 

23. 184 rR 3,1 q 

346,9 ± 0,4 

IIB,9 ± 1.1 150! 50 
Peal\Ultil !130MCpHIW OTHomCHlUl 

(HacToflwan pa6oTa) PeamJ.l1Jl 1130MepHUe 07!l~eHKI1 
( pa6oTa ) 

24. 190 Au 42 JoDUI 

265.0 :!: 0,4 

297,4 ± 0,7 
302,7 ± 0, 9 

175 ± 53 
18, 3 fsB-tTtl ~~(93TC{9L2+)l~o 21+0 04 

~(9JTC( I/2-») • -' 
25 2 r:lB I2c+ 

, ~ U 
~(I86I"( fn )<=0 . W± 
6!t(''''''I,..(Z-)) 0 ,03 

25. 1~8Te 5,3 'I 

595, 9 :!: 1,6 

412, 5 ± 0,5 200 :!: 42 
e;( I33ce(9/2+))e3 ,2~~I . 48 2~.2 r~B 12C+ ~~I9GAw(12-)} O . ~~2 

6'.. C133Cd 1/2-)) + Bt ft, (196Aw (2-» 
636,4 ! 
674 , 9 ! 

0,6 
0,5 Ifl , 3 I':1ll+Tn 6', (93.rd9/2+)) =0 ,33+0 ,15 

bmc 93.rdl/r)) -
6'..(198A11~I2-U 

'I 0 ,3-+0,2
0, '(1 Au (21) -

10 
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I 2 	 3 4 

18, 3 T3B+Pn 	 6', (93.y-c< 9/2+)) 0 , 4±O , 2 25 ,2 T8B I 2C+Pn 


6'.., (93Tc CI /2- ) ) 


~~( I9Orf( ~)) O,6±O,2 ~(I98Tt(7+))_I,4±9,2
0 , (I98n (2- )) fJ, (I98Tf (2 	)) 
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Coo6.eHKe O&be4HHeHKoro KHCTHTYT8 ~epHWX KccneAOaauKA. l~OJJd 1984 

ITepeBoA O. C. BaHOrpaAOBOH 

Butsev V.S. et a1. 1-84-455 
Measurement of the Yields of Residual Nuclei in Reactions 
of 17 . 9 GeV/c a -Particl es with IS9trb, 181Ta and 207,2Pb 

The results o f investigations of a -particle interactions 
with 17 . 9 GeV/c Tb , Ta and Pbnuclei are presented. Heasure
ments have been carried out of the relative yields of residual 
nucl ei for the Ca+Tb) , (a+'la)and (a +Pb) reactions in the 
24:£ A :£ 157, 24 ~ A $ 178 and 24 ~ A ~ 204 mass range, respec
t ively. For the isotopes 93 Tc , 133 Ce and 198Tl the iromeric 
ratios are determined, that are cO\llpared with the isomeric 
ratios me,~ured in reactions induced by 500 MeV protons and by 
25.2 GeV 	 C ions. 

The investigation has been l'erformed at the Laboratory 
of Computing Te !o!hniques and Automation, JINR. 
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