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UenL ~aHHLIX uccne~oaaHHH 3aKnroqanacL B npoaepKe 
npHMeHHMOCTH MeTO~a O~HOKpHCTaDLHOH CUHHTHnngUHOH· 
HOM• BpeMeHHOH cneKTpOMeTpHH /OCBC/ ~j]g DOHCKa 
H.H~eHTH~HKaUHH cy6MHKpOCeKyH~HhlX H30MepOB B KOpOT· 
KO)KHBYII.tHX pa~uoaKTHBHLIX H30Tonax. H3Me~eHLI apeMeHa 
)KH3HH ao36y)K~eHHLIX cocTogHHii. B g~pax 9 Kr, 133La , 

141 Pm, 155 Dy', 159 Er ,161 .Er ,167 Yb, :H. 169 Tm. "· 

JioAy'leHUe ·uciiiO'IHUKOB 

Pa~uoaKTHBHLie H30TODLI o6pa30BLIBanucL B pe3ynL
TaTe peaKUHH paCIUenneHHg npH B3aHMO~eHCTBHH 6LICTphlX 

·'. 
DpOTOHOB C Beii.teCTBOM MHWeHH. .. 

MuuieHL u:i MeTannuqecKoro TaHTana aecoM 500 MZ · 

o6nyqanacL B TeqeHHe 10-15 MUH Ha BLIBe~eliHOM nyqKe 
npoTOHOB c:Hm(pouuKnoTpoHa OIUIH / EP = 660 M3B;uHTeH
CHBHOCTb 5.1011 npomoH/cM 2 ceK/. nocne o6nyqeHu·g MH
weHL C DOMOIULIO DHeBMOnoqTLI 3a 15 CeK. ~OCTaangmicL 
K Macc-cenapaTopy .. u cpa3y noMemanacL B HOHHLIH ucToq
HHK c noaepXHOCTHOH HOHH3aUHeH /I I. no MeTO~HKe "ropg
qero TaHTaria" /2/ 6LicTpo BLI~engnucL H3o6aphl pe~Ko3e
MenLHLIX . :meMeHTO~~ OT KOHUa o6nyqeJiug M:uweHH .U.o 
oKoHqaHug c~napauuu npoxo~uno oKono 7 MUH. 

no aHanoruqHOH .MeTO~HKe 6Lin nonyqeH pa~HOaKTHBHLIH 
H30Ton 79 Kr. B KaqecTBe MHWeHH · cny)Kuna npooonoKa 
H3 cnnaoa Nb- Zr oecoM oKon~''1 z . . 

Annapamypa 
. ,· 

H3MepeHH~ npOBO~HDHCL ·na CUHHTHnngUHOHHOM O~HO
KpHCTaDLHOM opeMeHHOM cnei<TpOMe:rpe / 3/ C HCDODL30Ba
HHt!M. B O~HOM H 3 J<aHanOB ~H~epeHUHanLHOrO ~HCKpHMHHa-
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TOpa All.ll BbiAeneHH.II.•HH3K03HepreTH'IeCKOH 'laCTH ClleKTpa·-. 
H:3ny'leHHii. EnoK_.cxeMa ycTaHoBKH npHB.eAeHa Ha pHc. l. 
B ycTaHoBKe .HcnonL30BanHcb 6noKH 6hlcTpoiiHaHoceKYHA-

- Hoii 3neKTPOHHKH: HHTerpanLHLie AHCKPHMHHaTOphl· /H,Z:V,: · 
cxeMa aHTHCOBITaAeHHH ·. /CA/, nHHHH HaHoceK}rHAHhlX 3a.;,· 
Aep>KeK /ll3/ H CTapT-CTOllHbiH KOHBepTop ( T 4A),pa3pa~ 
6oTaHHLie B lla6opaTopHH -.IIAepHbiX npo6neM OH.HH 141. · 

1 :g 
~ 

s2ao • r ~ 22.SM 

~-
ZJ" ) 

~L 
-~~ 

196.5 1i 
uatlr 1~1 
130 ~~2, 

~ 

10
1 

0 
141p,. ~ 3 • . 10 0 16 

79K,. 
- . 

.. ; ..... 

:. . "' ·.: .:· . 

r--~~50~--~~--~~----~---~~~~-~£T~=~7.~14~K~~-~,~~~~~~-150 . AHA/I ~ . 20 I!]! I 

· ~: 583,3 t23,3 HCeK 

AT •18,66 Mi. .·. ···.· 

'fi9yb 

~
30.6-r-161r,.. 

37Nr--T~ • 93.3t 3,7 'Hce~t.-

•T=11,25/f!!;. ~1 g,1 [642}1 

189,4 . ,.,- [523]1 
. "1'2 

172,0 7/i [521}1 
143,9 ' 

. -~ [521]/ 
59,5 . . ~ [521} I 

·':.. • 0 '61c,. . . . . 
····:._.~~~-._.,;.:;:· . .,-.:..:;;..-.-;::,•'":': .. ~-;.~_.:,~..:.·,~r/'.-~.::~". 

1c3• · 

50 150 
N< KAHAII.A 

........ 
~'. 

379 vi (52311 
316 ~~ (40211 
139 7/f (41111 
118 Si21411JI 

8 3d 141111 
0 -vz• 141111 
~m 

· T112= 640t14 HCeK 

•T=356 IDK.' 
' .ICA~II 

300 500 700 

• . 161' 
PHc. 2. BpeMeHHhle cneKTphl. ,I:(n.11 Er- 6e3 BLI'IeTa 
ciJoHa, a An.ll 79 Kr • 141 Pm H 169Tm -. c Bhl'leToM • 

...... ,· . -·· ... . 5 



• 

·3KcnepuMeHirtaAi.HMe pe3yAbmambl 

KaK y)Ke yi<a3biBanocL, H3MepeHH11 npouo~JIHCL c pa

.AHoaKTHBHLIMH HCTO ... IHHI<aMil, co,Aep)Ka~MH H30TOnhl · c O.AH

HaKOBLIM :MaccoBLIM qucnoM: .A.'H3MepeHHhle KPHBble 3a,Aep

)KaHHhlx couna,AeHHii /K3C/ · npHnHChiBaJIHcL K pacna,Ay 

onpe,AeneHHoro H30Tona npocne)KHBaHHeM cna,Aa K3C, c 

nenLro ycTaHOBJieHH11 nepHo,Aa nonypacna,Aa MaTepHHCI<oro 

11,Apa, a I< pacna,Ay KOHI<peTHOrO COCT011HH11 11,Apa - npo-

. CJie)KHBaHHeM CI<OpOCTH C1.1eTa COBna,AeHHH B 3aBHCHM<;lCTH 

OT 3HeprHii H3Jiy1.1eHHH, BLI,AeJI11eMhiX B KaHaJiaX cnei<Tpo

MeTpa, a TaJ<)Ke · Ha ocHoBaHHH aHaJIH3a cxeM pacna,Aa 

H30TOnOB. 

H3MepeHHble K3C H3o6pa)KeHbl Ha puc. 2 H 3. 3Kcne

PHMeHTaJILHble ,AaHHhle npHBe,AeHbl B Ta6JI. 1. 06pa60TI<a 

BpeMeHHbiX cnei<TpOB npOBO,AHJiaCL Ha 3BM. ,lJ;aHHble 0 

upeMeHH )KH3HH H30MepHhiX ypoBHeii: B 155Dy H · . 167 Yb no

ny'leHbl BnepBLie, OCTaJILHLie pe3yJILTaTbl HJIH_DO,ATBep)K,Aa• 

lOT paHee JI3BeCTHble ,AaHHble, HJIH n03BOJI11IDT HX yToq

HHTL. 

B Ta6n. 2 ,AaHbl pe3yJILTaTbl aHaJIH3a uepo11THocTeii: 

nepeXO,AOB, pa3p11)KaiDIUHX BHOBL 06Hapy)KeHHble H30MepHhle 

cocT011HH11. AHaJIH3 ciJai<Topou 3anpeTa · El -.nepexo,AOB B 

IS5Dy , 16: Yb noi<a3biBaeT, 'ITO. OHH COOTBeTCTBYIDT CHCTeMa

THI<e ciJaKTOpOB 3anpeTa ,AJI11 ~epeXO,AOB B CHJILHO,AeclJopMH

poBaHHbiX 11,Apax, 3anpemeHHbiX no aCHMnTOTH'IeCKHM I<BaH

TOBbiM 'IHCJiaM. 

0.AH03Ha'IHoe npunucaHHe T112 "' 400 HceK cocT011-

HHIO _16 7 Yh, 29,66 K3B 5/27642/ B HacTo11mee upeM11 11B

JI11eTC11 3aTpy,AHHTeJILHhiM, Tal< KaK BKJia,A nepBoro pOTa

UHOHHOrO COCT011HH11 33~91 K3B 7/2+)642i. OTHOC11~HC11 
I< 3TOMY ypoBHJO, 6hlno HeB03MO)KHO OT.AeJIHTL npu Haweii: 

DOCTaHOBI<e 3I<CnepHMeHTa, XOT11 60JILWa11 HHTeHCHBHOCTL 

nepexo,Aa c 3Heprueii: 29,66 K3B /21 ,6rfo Ha pacna.A/ no 

cpaBHeHHID C HHTeHCHBHOCTLID nepexo,Aa 33,91 K3B /10,3~ 
Ha pacna,A/ /11/, ll03BOJI11eT C1.1HTa TL 3TO BpeM11 )KH3HH 

BpeMeHeM )KH3HH HH)KHero B036y)K,AeHHOrO COCT011HH11 167yb 
C 3HeprHeii: 29,66 K3B. 

IlonyqeHHLie HaMH pe3yJILTaTLI ,AaiDT B03MO)KHOCTL 3a-
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Puc. 3. BpeMeHHLie cnei<TpLI. lln11 

133 L~ - 6e3 BLI'IeTa 
ciJoHa, a ,AJI11 155Dy , 159 Er H 167yb- c BLI'IeToM. • 

KJIIO'IHTL, q.To MeTO.A OCBC B p11,Ae cnyqaeu 11BJI11eTc11 6onee 

npe,ADO'ITHTeJILHLIM llO CpaBHeHHID C )J.pyrHMH MeTO)J.aMH. 

Oco6eHHO o'leBHJJ.Hhi ero npeHMymecTBa npH H3y1feHHH H3o

MepHLIX cocTORHHii: KopoTJ<O)KHBYIUHX H30Tonou c T112 < 
:::1. MUH B pe)KHMe on_.line. 
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· Ta6Jnnta I 

llepiO»> DOJJYpacna,J;a 130ll8pHWX COCTOJiBd HeUpOHO,Il;84JIUITHNX B,ll;ep 

)f)i 
E :If )'pOBJ!S TI/2 (He ex) 

J. Pacna,~; TI/2 (MKH) 
/K3B/ HuH ,ll;aHHwe HKTepaTypHWe A&HBH8 

.. 79 79Rt, .. 79Kr 23 148 81,2,t3,2 (77 7+1 5) 151 • ' ... ' 13,. I33ce _ 1~3La 97. /5,4/ 534,9 63,9.t,4,5 (60,t5) 161 

I4I I4I.s.., _. I41pm. 22,5 629 583,3,t2J,3 (700,t20) /7/ 
I 55 I5Sa0 .;. !55 f)~ 47 247,9 8J,O,t3,J . , 

!59 I59Tm .. I59Er II 182,6 337; I.;t!3, 5 (J25.;t30) /~/ · 

161 I61'fm .. I61E r J7 189,4 9J,J.;tJ, 7 . (70.;t20). 191 · .. 
167 /., .. I67yg . 

I 

167 55 ·30 ~400 

169 I69yg ~ 169Tm 30,6 .J; 316,2 640.;ti4 640.t,40 /IO/ 

li H31118p8BKJI DpOK3BO,J;KJMCa Ba MOHOK30%0DHWX xcroqsKEax, no~yqeBHWX npK .J;JKT8~8HOM 064yqeHMH 
%aB%aJOBOl .._8HK. · 

JE)f nepxo.J; no1ypacn~ K&tepxacxoro S.J;pa. 

' 
Ta!luua 2 

Aaa~xs stpoatsoctel EI-nepexo.J;9B c xsoKtpBYX coctoasHI 155D.r 1 167Ib 

Sf.J;po YposeB» 
T1/2 

:nee lltpexo,~; I x" /Nntfi- I ~:• /Bn.;\1! J' ... J'B (K3B) (HC81t) 

I55Dy 247,9 63,0;ti,5 208 ,· 5/2 I/2./660/-. 5/2 J/2-/52I/ ~,51.1cY 1,77· 

247 5/2 1/2./660/-J/2 3i2-/521/ J,05.IcY 1,55 

29,66 29,66 1. 5/2 ,5/2./642/ -5/2.5/2-/523/ 4 6,9 ~1,4.10 

167Yb HJJH "-400 

33,91 
,~.,_ ~ 

JJ,91 7/2 5/2+/642/ ~ 5/2 5/2-/523/ '.1,2.104 9,6' 



,_. 

Jlumepamypa 

1. G.Beyer, E.Herrmann~ , A.Piotrowski, V.Raiko, H. Tyrroff. Nucl. 
lnstr. Methods., 96, 437 (1971). , 

2. A.JIJimywuHcKu, K.3y6ep, JI.3y6ep, A.llomeMna,. B.)J(yK. 
llpenpuHm OHJIH, 6-7469, ,l(y6Ha, 1973. 

3. B.A.Mopo3oe, T.M.MyMUHoe. IIT3, . 1, 79 /1973/. 
4: B:4>.Eopei1Ko; IO.F.EyoJJwoe, IO.M.BaAyee, B.M.Fpe-

6eHIOK, .B.F.3uitoe, E.C~KpacHo6opoooe. llpenpuHm 
OHJIH, 13-6396, ,4y6Ha,1972. 

5. J.Bieck,. D. W.,Haag, W.Leitz, W.Rible. Phys.Lett., · 268, 134 (1968). 
6. J.R.Lei~, V.Nilrai, K.H~Maier, F.PU,Ihofer, F.S.Steph~nson, • 

R. Diamancl. Nuci.Phys:, A/23, I (1973); . . 
7. R.A. Wsrver, R.R. Todd, R.E.Eppleg. Buii.Am.Phys.Soc., 16, 1161 

(1971). 
8. J.R.Lei!IJ. UCRL-20426, /8, 1971. , 
9. S.A.Hjorth, R.Ryde, K.A.Hsgeman, G.Lovhoriden, J.C. Waddingthon. 

Nuci.Phys., A/44, 513 (1970). 
10. J.Mihelich, T. Waard, K.Jacob. Phys.Rev., 103, 1285 (19561. 
11. A.A.A6oypa3aKoe, K.JI.Fpoi.coe, B.3eoA&CKa, 

T.A.HcizaMoe, X.HlmpycH&Iii. llpenpuHTfl OHJIH, 
. P6- 5265, ,4y6Ht;z, 1?70. 

PyKonuc& nocmynU/Ia e u3oameA&cKui1 OIIJOeA 
4.anpeAJI 1974 zooa: 

' ,, 10 


