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1. BBen8g8 

HaO'l'OJilQ8f! 1'860'l'8 JmJl)le'l'CS IIpoJ[OJllleHBeM I.l.1IltJI8 1'860'1' tIO BSy-qeJlBl) 

~oBBol oJfJ[o:so1 cWHR1\lU1 (P<») J[HIIOJIl,HWC SJIeK'l'pneOIaIX tIepe.xoJ[oB 

B oC1lao'1'lll 9Reprd: CBsmB R8I'rPOH8 ~ peJ[KOSeMeJD)HHX MePi PaHee ~ 

~~?M~d'3r:s'llelWt P<» KOIotII8YH,1t-JgJ;ep 148.150Sm Ill, 55 4d 121 B 

Am onpe~1Wt P<» :Ei-nepexoJ[oB BaIlTO OJIeJ[yllllee BLlpa&eRBe /4/: 
(.:J) / ,...(J') A 

Sr (elr)= "'Art , (1) 

(J) El Dol 
rlle 'iff - DIl~e pa.ttll8I(HOHBHe IIlHplIHLl J[JJJl nepexOJ[OB IitS peSOHaH

os .A 0 (ImoBpo:aaBBHM SH8'11eBlleM ommB II 'IIe'l'ROO'1'lll .:JIf' H8 HB3KOJIemlllee 

OOO~8 ~ • 11 - 9HeprBII EI-nep8X0J[8 lit lDJ -cpeJ[Ree 1'8CO'1'OIIHB8 Me&

113 pe80BBHC811111 ).. Ha60p B8JIII'IIBH tA~i onpeJ[eNle'l'OJl B 9XCnepJlMeHTBX 

~IUIOBBOro S8DEl'l'B H81.'rpoHoB B BSOJmPO:BBHHHX peSOHaHCBX. 

8xonepmr811'J.'8JUoBH8 peSyJIbTB'l'Ii oJIpeJ[eJIeHltl!: PC4\ MOmlO CpaBHBT:& C ee 

~ aHa'lleBll8M. HcnoJIbsYIl IIPBJmBtI J[8TBJIl>HOro paBHOBeCIitII MeJlCJ[y 

~ (n .1) • (1. n ). l"J[]]OTesy IiplIHK8. npeJ[IIOJIOl!eHBe 0 JIOpeHIleBC

Itol .,pe I"Bl'8JI'l'Cltoro ,ItBlIOJIbHOro 9JIeKTplit'lleCKoro peSOBaH08 (r.n;sP) J[JJJl 

OlDloamm J[OJ/Jioro 08'1181Wt "jo,orJIoll1eHltl!: JlJ[pa-IIpOJ[yl(TB pesKl(IIIit (1"1,1) lit 

CIDIHOByll BeS8JIIICDfOC'l'l> PC4\ 5, MOZHO nOJIY"'lBTl> BLlpa&eBlle J[JJJl ODJ[8eMO

ro SBB'lle1Wt PC4\: 

S (E)= 6"6Pf\. (fa-) (2) 
1I r ?I(1I'~c.) t Elf 

rlle O"<iOR. (El) - ce'IeRBe .,'1'OtIorJIomeRBII no MOJ[eJIlit rJJ;3p, 9KC'l'panOJIlitpo

BaBB08 B palOH 9Hepro OBlI5J1 HeITp0Ha • .llJm J[elfx:lpMJl'poB8HHHX .R:J[ep. B TOM 

'llBClle • nO'1'OnOB JlIl'1'eI(Hfl, O""DIt omrCllBBeTCII CyYMOl J[BYX HeSSBlitCDllX 

JIOpeBIteBOKiIX ~. 
B o6sope 6 IIpKBOJ[litTCII cpaBHeHBe 9RcnepBMeH'l'BJIbHoro SHa'lleRBJl 

PQI Jci :BHpuelWt (I) 0 ODJ(BeMllM SHB'IIelmeM J[JJJl 176 It.I .OJ[RaKO aBTopil'6/ 

~ a6oomD'l'Bs~ BHTeHCBBHocTel B peSOHaHcax IitcnoJIbSYDT litH'l'eHOHB

800'1'11 nepexO~B IIpB SaxBBTe 'l'etIJIOBI:iX HelTpoHOB. Taxol MeTOJ[ a6cOJlIl'l'Iit

S8I{IB 'l'pe6ye'l' SH8HlitJl napaMe'l'poB HelTpoHHHX peaOHaHCOB, BltllI.l'iB.Il: OTpB

DB'l'e.u.BHe•• uoae'l' IIpBBeC'l'iI K CMememm ROHe'IIHoro peSYJIb'l'S'l'S. Ham Me

TOll OnpelleJIeHIitII B60~HHX BH'l'eaCHBHOCTel B peaOHaHOBX /7/ BcnOJIbsyeT 

DIlp8lle'l'PH peSOHaHOOB 'l'OJIl,KO J[JIll nonpaBoR, CBII88HHHX C s@leR'l'aMI!I MHO

r'''''"C'' " t~" """"'jI ".,'~ ., '-, y 
'/ "',;.;~:~ 

~ (~f. ~-:~...,i'!'. l 

""~ -... -. 
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I'OKpaTHOI'O pacceJtllllll SeATpoHOB. CJIe.ItYeT OTMeTli1T:&, 'l'l'O SHa'!eHBe PC~ 
Jl',lU)a 177 Lv nOJIY'leao BnepBlie. 

2. 	SKcnepliDoIeHTa.u:&Hoe OllPelteJIeHBe PC\ll B 176 lu • 177 Lu • 
MSMepeHBe • o6pa60TKa maKRM! 

lloJIY'leHBe Ha60pa napItila.TIl>HIlX Pa.Itll8UJOHBHX IIIHPHU ,Il;1UI onpe,IteJIeHB.l1 
PC\ll OCROBaHO Ha'a6coJIlYfits~ HHTeHCitBROCTeA EI-ne~eXO,It~~S peSOHaH
COB C cpmKCBpoBaHHHM J'ff Ha Hl!SKOJIell,9.lItRe COCTO.mDl,'S:t (CM. I). HaMB 1IIC
nOJI:&SOBBH MeTO,It onpe,ItsJIeHHa a6COJImTHIlX HHTeRcBBHoc~el, OCHOBaHHHI sa 
COnOCTaBJIeHBB ;ltByx.cneKTpoB no BpeMeHH npOJISTa, nQJIY'leHHUX O,ItHOBpe
MeHHO: cneKTps SaxBaTa B ,ItSRHOM HSOTOllS \. U • Qnem'pa npOIlY.C~HB.l1 
HeftTpoHoB '!epes BSOTon, PSr:e:cTpHpyeMOI'O C DOMO~ CJIoa B4C 77 • 

MsMspeHHS npoBO,ItZnBC:& Ha peaKTope MOP-30 XH\ll OMHM np. MO~OCTB 
20 KET. PaccToSHBe MHmeHB OT aKTHBHol SOHH peaKTopa paBHSJIOC:& 50 M, 
~TO o6ecns~o paspemSHBe DO BpeMeHB npOJIeTa HeITpoHoB 4,5 MHC/M. 
.Il;aYXCJIoft:mdl: o6pase~ COCTO.fI'JI liS 20 l' LV2- 03 C eOTeCTBeHHoi CMeCbI) 
HSOTonOB JIDTeuaa it 2,53 l' B~C C nOBepxHOCTHHMH DJIOTHOCTRMH 7,5.10-4 

STOMOB I75lu /6 0,20.10- STOMOB I76lv /6 it 2,78.10-4 aTOMOBI 

IOs/6 COOTBeTCTBeHHO. 
ThMMa-cneKTpl:i itS pea~n PSr:e:CTp.p0BaJIHC:& C nOMOm:&Il Ge ( l i )-,Ite

TeKTopa. HHq,o~ 0 BpeMeHH npOJleTa H 06 aHepI'HB l-KBaHTa nOCTynaJIa 
B 3BM CM-3 H sanHCl:iBBJIac:& HS MaI'HBTfIYIJ JIeHTy • .I\Jui RaJIl!!6POBKH~eTeltTopa 
no aqxpeKTBBROCTB itonOJI:&soBaJlJtlc:& pa,!!;HoaKTli1BHHe JlCTO~ 15 Eo • 
160 Tb. S TSKlite pearonm 35C I (n.1> C TeDJIO:aw.m HelTpoHaMit. OR~
TeJI:&HHe CneKTpl:i no BpeMeHB npOJIeTa o6pa6aTI:iBaJIHc:& no MeTO~e 7 Ha 
SBM 'PDP -II/70. 

B Ts6~ 	I H 2 ~KBe,IteHH a6CO~HHS BHTeUCKBHOCTli1 USKOTOPHX 
nepexO,ItOB B pea~ 175 Lu (n ,1> 176 Lu • 176 Lv ( n ,I) 1771-1.1 COOT-
BeTCTBeHHO. onpe,IteJIsHHIls HaMK :s STlIDC SltCnepliDolssTax. B cKo6RaX llOQJIe 
CTSTli1CTBQeCKOA Omu6KH llpHBs,IteHa OneHKa CJlCTeMB~eCKHX omu6olt. 

Ha 	 OCHOBe HHTeHOBBHocTeil:, npKBe,IteHHUX B Ta6Jr. I, MOlmO DO,ItC'DI
TST:& OTHomeHBe BHTeSCBBHOCTli1 nepeXOlta 225 RsB K JlBTeSCBBHOCTH nepexo
,Ita 	 284 KsB. OTHomeHBe aTOI'O OTHOmeHM BS pesoHaHca 5,22 aB C JTf= a+ 

I nK OTHomeHHD HS peSOHaHOS 2,59 aB C =4+ xopomo cornacyeTcs C pe
SYJI:&TSTaMH 	 pac'!eToB sa OCHOBe CTSTHCTHqeCROI MO,IteJIJl, llpBBe,IteHBHMB B 
Ta6Jr. I pa60rn /8/. 

B pa60Tax /8-11/ BCnOJI:&SOBBJill OTHOCHTeJI:&HHe JlBTeHCBBSOCTli1 nepe
XO,ItOB, DOJIY'leHHlle H3 l-cneRTPoB OOKbIDOI'O aa60pa B30~BaHBHX peSOHaH
COB B pe~ 175Lu (n ,1) 1'76 LU H 176 Lv (n 1> 177Lu , nOJIY'lemnn: 
O,ItHOBpeMeHHo B BSMepeHBSX Ha 060rameHHoI DO I7~ L U lIGIIlIeHB BS OKHCB 

.) 

JIlYfeItlfJI. ::lTo'!' itcm~ MBTepBaJI ~ OCHOBOn ,Il;1UI nOJIY'leHB.l1 BHq,oPMa
ItiIB 0 PC~ B sacTo~el pa60Te (CM • 71 ). 

Tsd!!np I. 	A6conDTHHe itHTeHCBBHOCTli1 l-nepexoltoB B peSOHaHC8X 
pe8KI(D 175 LII (n,1> 176 Lv • 

E, (RaB) E p. = 2,59 sB J"= 4+ E R = 5,22 aa S"'= 3+ 

2~5,4 II,9t0.5(14%) 9,9tO,6(12%) 
2Q3,7 
264,6 

4,6±O,2(14%) 
5,Q±O,2(II%) 

5,6±0,4(15%) 
2,O±O,I( 9%) 

5117 O,68±O,06(2Q%) 
5246 I,OI±0,06(2Q%) 
53.:n 2,19tO,15(J6%) 
5446 3,02±O,20C16%) 
5632 0, 5%.0, 06(J7%) 
6056 O,25±O,04(2Q%) 0. 23j;O, 03(18%) 

IIpHMeqage. A6cOJIIYfHaS JlSTeSCBBHOCT:& ,ItaHa B 'DICJIe HcnycxaeMl:lX 
l-KBBHTOB Ha 100 SSXBa'!eHHHX HeITpoHOB. B CK06K8X 
CitCTeMB~eCR8R OWit6xa. 

TB6n!nR 2. 	A6co~s BHTeSCBBHOCTH l-nepexo~oB B pesoHaHce 
1,565 aB ( JlI'= 15/2-) B pes~ I 6 Lv (n ,1> 177Lv 

EJ (ltaB) 	 A6COJlDTHSS BHTeHCBBHOCT:& 

367,4 5,9±O,7(16%) 
457,9 6,8 ± 0,9 (14%) 

5770 0,76 ±O,IO(2Q%) 

IIpHMetUlHHe. ACSCOJIll'l'HaS HHTeHCBBHOCT:& ,ItaHa B 'DICJIe RcnycxaeMI:IX 
l-XBBHToB Ha 100 SSXBaqSHHHX HelTpoHoB. B CK06K8X 

CJlCTeMaTB'!eCR8R omu6xa. 

ACSCOJlllTBHe JIB'l'eSCHBHOCTli1 nepeXO.JJ;OB B peSOHaHcax 175 Lu C J1I"= 4+ 
nonyqeBH npB HOpYBpoBRe Ha BHTeHCBBHOCT:& nepexo,Ita 5246 KaB B peSOHaH
ce 2,59 aB, a B peSOHaHC8X C J"I = ar - npB HOPMBPOBRe Ha HHTeHcBB
HOCT:& nepexo,Ita'5446 RaB B pesoHaHce 5,22 aBo A6cOJIDTHaS BHTeHCBBHOCTh 
nepeXO,ItOB B peSOHaHC8X I76Lu C J1I'= 15/2- nOJIY'leHa DpH HOPMHPOBKS 
sa BHTeHCHBHOC'l':& nepexo,Ita 5770 RaD B peSOHaHCe 1,565 aBo 

B TS~ 3-5 DpBBe,IteHH SH8qeHKR ycpe,ItHSHHHX S6COJIDTHHX BHTeH
CBBHOCTel nepBaqBHX EI-nepeXO,ItOB He YPOBHR C HSBecTHoA CT~OI. 
Pe8YJI:&'1'arn Ta6Jr. 3 nOJIY'leHll npB ycpe,ItHemm no 5 peSOHaHcaM 17 Lu C 

J W= 4+ B SHSPrKaNB 2,59; 4,75; I5,3I; 27,92; 30,01 aB, 

:3 
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Ta6J1l1l!!! 3. 	 A6conmTHHe BHTeHCHBHOCTH nepBftqHHX EI-nepexo~oB, 
I~e~eHHHe no 5 pe30HaRcau C JW= 4+ B pesRUBB

176Lv (n ,1> Lv • 

•un El Ef <1...,s). 4 <IQ.b~)" J 

I 60~,6 239,4 0,495 0,027 3 
2 58fi2,4 441,0 0,300 0,025 5 
3 5826,0 467,4 O,ID5 0,021 4 
4 5784,5 508,5 0,272 0,025 3 
5 56~l4,O 599,4 0,224 0,025 4 
6 56~lI,2 662,1 0,218 0,028 3 
7 5576,2 719,0 0,094 0,030 5 
8 55Ei6,5 726,5 0,354 0,033 4 
9 5537,5 755,5 0,193 0,026 4 

10 5525,8 767,2 O,Il9 0,026 3 
II 5456,7 838,4 0,171 0,034 3 
12 5428,7 864,1 0,248 0,037 4 
13 5418,3 874,2 0,160 0,038 5 
14 5344,3 947,7 0,236 0,038 4 
15 5331,1 966,0 0,295 0,037 3 
16 5301,9 991,8 0,279 0,047 5 

I1pBMe'l8H11e. 	 3Ha'qeHBSl EJ BSJiTH BS fifr;Ef :u J - :us /12/. 
HHTeHCBBHoCTB ~ B 'DIIcne l-KBaHTOB Ha 100 
SaxBa'qeHHHX HeATpoHoB. 

PesY~TaTH Ta6x. 4 noxyqeHH np:u ycpe~eBBB no 7 pesoBBHcaM I75Lu C 
J 1f + = 3 B aHeprBSYH 5,22; 11,20; 20,45; 23,42; 31,01; 36,5 B 

40~59 aBo B TS6x. 5 rrpBBe~eHH pesyJIbT8TH ycpe)tHeHBSl no 6 peSOHaHC811 
17 Lv C J1I'= 15/2- H aHepl'lmMH 1,565; 4,36; 6 I3; 9,73; 24f49 H 

f42 06 sB. CTPyRTypa ypoBHeit BSRTa HS 1121 ~ 76 LU B liS I 3/ ~ 
I7~ Lo • 

MCnOJIbsYR BeJIB'ql[HH, rrpHBe~eHHNe B Ta6JIBnaX (3 - 5), NH no~ 
SHa'leHIDI PCIl) liS BIlpSlleHIDI (I) ,l.l;JIH EI-nepexo~oB Ha YPOBHll C B'SBeCTHol 
CTPYRTYPO~. ~ cpsBHeHIDI sRcnepRMeHTaJILHoro SHa'qeHBSl PCIl) ~ep C OZH
MeMWof, BIl'DIIcneHllHN no (2), onpe~e.1IIDd 

Sup (J')::. 	<. 5~) (fr»f (3) 

B 

Q(J)= 1- a rA(;f \ a(ltJ\t.)2. (4)'\ elf ()G,OR (Ell") -~,f DJ 

Ta6~ 4. A6co~HHe BHTeHCHSHOCTH nep~ EI-nepexo~oB, 
I~e~eHHHe no 7 pe30HaHcau C J~= 3+ B peaKUKH 

Lv ( n ,J) I76Lu • 

JiIJf! 
un E1 Ef "-Iab$>~ A<IQ.I:u\ J 
I 6053,6 239,4 0,407 0,023 3 
2 5984,0 308,9 O,IIB 0,016 2 
3 5856,5 436,7 0,209 O,Cla2 2 
4 5826,0 467,4 0,255 0,018 4 
5 5784,5 508,5 0,184 0,019 3 
6 5694,0 599,4 0,220 0,021 4 
7 5631,2 662,1 0,287 0,022 3 
8 5601,7 691,5 0,229 O,ClaI 2 
9 5566,5 726,5 0,267 0,025 4 

10 5537,5 755,5 0,351 0,023 4 
II 5525,8 767,2 0,096 0,021 3 
12 5456,7 838,4 0,226 0,026 3 
13 5428,7 864,1 O,Il9 0,028 4 
14 5344,3 947,7 0,292 0,030 4 

I1pHMe'laHlIe. 	 3Ha'qeHBSl E1 BSSl'.W B3 hI, Ef H J - 11:3 112/. 
HHTeacHBHOCTH ~ B qzcne 1-KBaHTOB Ha 100 
SaxBa'qeHHHX HelTpoHOB. 

B CJIY'qUe cornacHS aKcnepZMeHTaJILHHX sHs'qeHB! PC~ C MO~eJIbHHMH CJIe~eT 
OD,It8Th Q (J ) ::; 1. 
~ I7g lu IIoJIY'leHo 

~p(3) = (I,3tO,4).IO-7 MaB-3 

~p(4) = (I,6,tO,6)' 10-7 MaB-3 , 
H 

Q (3) = 1,1 :!:. 0,3, 
Q (4f = 1,4 +0,5 • 

PC~ HSOTona 77 Lo ~cnRJIaCD,l.l;JIH pesoHaHcoE c Jtr" = 15/2-. 
M!i IIOJIY<mJII! 

~f(I5/2) = (2,4;tI,O).IO-7 MaB-3 

H 

Q (15/2) = 1,9 + 0,8. 
,lVrJr BIl'DIIcneHBR S-tif('J) HcnOJU,SOll8.lIHCI> ,!(I:;IHlille 0 cpe~ 3HS'IeHlt

ilX ?O~()it pa.!J;HElIJ;li1oHHoA IIlBPHml rJ H paCCTOfIHHR M6l1\.1lY pe30HaHCaNl! D 
H3 14 PaCCTORHHe Me~ pe30HaaCaNl! o~oro CDRHa BU'DIIC~CI> no .0< 

~eJIH !fejlNH-r8S8 ,l.l;JIH MOTHOCT:II' BUCOKoBos6Yl1lteHl:UiX cocTommA. B paC'IeT8X 

;) 



Ta6~ 5, 	A6co~HHe HHTeHCBBBOCTB nep~ EI-nepe%O~OB, 

ycpe~eHHHe no 6 pesoBaHcaM C J~ = 15/2- B 
pealtUBlf 176 Lu ( n .1> 177Lv • 

.u 
nn El Ef <IQ~». 4<Lak~ J K 

I 6632,4 44() , 7 0,455 0,015 13/2 7/2 
2 6437,0 636,2 0.340 0,013 15/2 7/2 
3 6219,1 854,3 0,149 O,OII 17/2 7/2 't 
4 6086,5 985,3 0,234 0,016 13/2 5/2 

5 5896,7 1I76,S 0,066 0,013 15/2 5/2 

S 5770,3 130~,O 0,281 0,017 13/2 1/2 

7 5728,8 1344,7 0,027 0,022 15/2 1/2 

8 6?I6.7 1356,9 0,415 0,017 15/2 15/2 

9 6S84.2 1389,6 0,1I8 0,015 17/2 5/2 


10 5619.3 1454,0 O,IIS O.01S 13/2 13/2 

II 5601,7 14?I,3 O,ISI O,OIS 13/2 II/2 

12 55?I,3 1502,S 0,080 0,019 13/2 13/2 

13 5532,3 1544,1 0,067 O,OIS 17/2 15/2 

14 5284,S 1786,3 0,039 0,021 17/2 13/2 

15 5195,0 1880,1 0,25S 0,021 17/2 13/2 


IIpltMe"l8.HlJe. 3HalleHltfI El BS.R:'l'liBS /9/, E~ ,:J B K - BS /13/. 
HHTeHcBBHocTB MHH B 'lBCJle l-RBaHTOB H8 100 SaxBa'leH-
HHX HeiTpoHoB. 

Q. 	 BcnoJt&SOl\aHli na~eTp!i r~p .I\.lUI BSOTona 175Lv , ony6.mmOBaBHlie sl15/, 
TaR RaR .I\.lUI L S Lv B I 7 Lv TaKlle ~aHHHe OTCyTCTBym. 

3. 06c~eHBe Pe~yJt&TaTOB 

B pa60Te /IS/ npBBe~eH Ha60p a6co~HHX SHTeHoBBHocTel 36 EI-ne
~XO~OB B 4 pesoHaHcax 0 ~= 4+ B B 7 peSOH8Hcax C J~= 3+ peaRUKR 
75 Lv ( 1"l,1> 17S Lv , TIPH HcnoJt&SOBaHHH STIIX MIUIIlX nOJIYlIaeTCR cpe~

Bee S~lIeHBe Gl = 3 + I. 3Ta BeAH'IBHa CHHmROM 6onDmaR, n08TONY B pa6o
Te /S ~e /16/ 6~~ nepeHoPNBPOBaHH C BonoJt&SOBaHBeM a6conDTHsa
umt BRTrsOBBHocTel npH saxBSTe TeIIJIOBIiX BelTpoHoB. KaR ~o lIS pJllc.3 
pa60Tll 6/, nOCJIe nepeHOpMHpOBIUI no;ryqeHH SHaqeHBR Q= 0,8 B 0,5, 
pasHHe MR ~yx CITBHOBHX I'pynn. lIPB opaBHeHlDl a6coJlll'rHUX BHTeSOBBHOC
Tel nepexo~oB 5331 RsB H 5446 RaB B peso~ce 5,22 sB B8 Ta6JI. I C 

nepexo,Jt8 5246 ReB B pesoB¥,ce 2.59 aB BS Ta6JI. I npBMepBo B 2.3 pass 
MelUoll8 SHa'lelW'l 2:S pa60TIi lSI. Ecrr ,cnOJIDSOBaTD H8lIIY HOPMHpOBKY MR 
pasma: CIIDOBIiX rpynn. lIS,1t8.BBIa IS 0 yope~eHlJeM no 36 rrepexoJl8M 
nonyqseTCR ~ = 1.5 B 1.1 COOTBeTCTBeHHO. TIPB EH60pe rrepeXO~OB Ha 
ypPBBlI 0 lISMOROI cTPYltTYPol SBa'leRHR ~ MR ~yx CIlHHOBIiX ~vm 
o6JIDlmTOR. HliI H8IIIIl pesYnDTaTll, HB pesYJt&TaTll. npBBe~eHHble B ~ He 
llpOTBBOpe"l8.T npe~OJIOll:emm 0 CnBROBoit HeS8BBCHMOOTB PC~ B SH8qe~pm 
Q=I. 

B pa60Te /17/ npBBe~eHa BeJ.lBtmHa PC~ .I\.lUI 176lu nOJIy'ieHHaJJ npB 
SaJCBaTe HeITpoHoB C En::l:: 2 nB, paBHM 5, I· ro-8 MaB=-3 ,JtJlII El = 5 MaB. 
aTO COOTBeTcTByeT Q = 0,5+0,2. Hlit:ilR/oe SHalleHBe B~ Q paHele 
H8~OCD B BSOTOnax 144,I4oNd /I8 1!I I48,150S m /l/. B pa6o',\'e 1/ 
BTl> ,S8HIlEeHlle 06'LJ1CHILllOCD C BCnOJIDSOB8HBeM TeOpeTH"JeCKoro OImcwm~I9/ 
,I1,1l,Il ctep:n80~ BeMaI'lf'leclIl'rX .IJ.IIep. B OJIy'ise 176 Lv TaKoe o(\'l,RC
He~e He n9ffOJJl4T. 

.I\mI: 17 Lu H8MB nOJIY'lem G(I5/2) ;:: 1,9±,0.8. OCHoBHoit BRJJaJ:i B 
omu6RY BHOCHT SHSlIeHBR cpe~eI'O paCCTORHl!lR Me~ pesOHaHCSMl!I, cpe~eit 

flonBol ~oRHol mupBHH B, ROHe'IHO. CHCTeMaTgqeCRaR H CT8THCTHQeC
RaR OmB6KH a6co~~. MU C'lBTSeM, QTO Ham peSYnDT8T He npOTHBope
'lIlT OD,Jt8.eMOyY Q = I. 

B peaKnHKX 177Ht (VI ,1> 178 H~ /20/ 1!I 173 "Yb( Y'\ .1)174Yb /21/ 
HS~CD SaHBOBMOCTD PC~ El-nepexo~oB OT KBaHTOBOI'O qBCJIa K KOHe~
HI:lX ypoBHel~e~ 178Hf 1!I 174 Yb. B nOIlHTKe 06'DRCHlJTl> STOT S~KT aB
TOPU pa60T 2, 1/ yH8S~ HS BOSM03HYD po~ npHMecel KOJIJIeKTHBHol 
I{PHpO.ltli B BOJIJIIOBHX tWHKUWlX pe30HaHCOB .O~a.KO nOSll8 6wro nOKasBHcl22/. 
qTo' ~KT yo~e~ I-nepexo~oB, ~ HS YPOBHB C onpe~eJIeH-
HHM SHSqeHHeM K, cRopee Bcero CBRSaH He co SHS'IeHBeM K, S C KOHKpeT
Hoi KBBSB"I8.CTH'IHoI CTpyItTypOl. ROTOpafl npBBO~T K KoppeJIRUHB Me~ 
napIQlla.n::&HI:lMB ~a!Q!OHHHMB mBPBHaMH H nplJBe~eHHHMll HelTpoHHliMH IlmPH
H8MB peSOHaHOOB. 

TIepBB"Ullie I-nepexo.ltli l!IS peSOHaHCOB B pe8KUHH I76Lu (n,l) I77Lv 
SaCeARnT HHSROJIe&amue YPOBHB, KBaHTOBOe qBCJIO K KOTOpYX npHHHMaeT SHa
'1efIU BS IIlIIpoKOro JJl4anaSOHa K = 1/2 + 15/2. BBl!I,lJy STOro .lJ.IlPo 177 L lJ 

~eT ~HYD BOSMOEROCTl> .I\.lUI ,s~eHHfl pOJIJII KBaHTOBOI'O qBCJIa K npH 
l-pac~e HelTpoHHHX pesoHSHcoB 2 • 

Ha.MH npOBe~eH 8HaJm3, OCHOBaHHlill Ha BH'lHCJIemm Be~'lIDU:l Q .lJ.,1IR 

Y3l1l'rX Ha60POB f , COOTBeTCTBy:DUHX OT,nenDHHM 3Ha'leHBRM K. AHaJm3 rrpo-
JITBO,ll;l!lJlOR OT~eJt&HO MR peSOHaHCOB C J'I! B ", 4+ B £esRI.l;im 175 Lv

fVI ,1> 176 Lu B .lJ.,1IR pesoHSHcoB C 15/2- B pesltUBlf 7SLv (n ,1> 
cooTBeTCTB~ peSYJI~TaT8MH pa60Tll 116 ~o. 'ITO B8mB a6CO~Hlie 7? Lv •• B HeM He 6WIO HS~eHO HBKaROn peryJLFIpHol 3aBHCHMOCTl!I PCw OT 
BHTeHCBBHOCTH rrpKMepHO B 2,4 pass' MeHDme ~ 71S/. HBTeHcBBHocTD ~ KBSHTOBOro qBCJIa K. OT~eJIl>HHI SHaJIH3 MH npOBO~ .I\.lUI 9 pesoHBHcoB C 
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JIf= I3/2- B pOORI{I!B I76 L", (n ,1) I77 Lv C npm.teHeKHey O'1'HOCHTeJIl>HIiX 
BHTeHcHBHocTel, HCnOJIl>SO~ B /8-11/. B 9TOY ~e, B COOTBeTCT
BHH C BHBO,ItaUH pa60'l'H /10 , MbI Ha6J.tJuta.mi YCMeDe nepexO;O;OB, lJ.lt.V!ltBX 
Ha rJIaBH nOJIOC p404 t + n 514 t - V\ 510 t K p404 '" + n 514 '" - n 521 It. 
Cpe.u;Hee SHB'qeHll:e npHBe;o;eHHliX HHTeHcKBHocTel nepexo;o;oB I~f 1£) HB rJIa
BH 9THX ;o;Byx noJIOC C Kl'I' = 13/2+, ycpe,n;HeHHOe no 9 peSOBaHCaM, B 2,66 
pasa BHme, 'qeM COOTBe~CTByvmaH BeJ1H'qHHB ~ 12 nepexo;o;oB sa YPOBD 
nOJIOC C Ii:'" = 1/2+, 5/2+, 7/2+, 11/2+ K 15/2+. TaR BaR BeposrrBOCTl> 
no~e~ TaKoro HJ1H 60Jll>mero SHa'qeHKR B peSYJll>TaTe ~~

TyanHI PaBHa nDmD 0,5%, HaSaJ10Cl> 6u, 'ITO 9'1'0 C~eTeJIl>CTByeT 0 ~CT
BHTeAl>HOQTK ~ K KBSHTOBOMY 'lKCAY K. O;o;HaKO B Hamey aHBJ1Hse CAe;o;o
BaJIO 6u yqHTHBaTl> EI-nepexo~ KS peSOBaHCOB C JT= 13/2- HB 068 ;o;OC
TynHIiX ypomm C J1f 13/2 H Jft== 15/2+ 06eKX nOJIOc. OTUeT", B 9'1'01 
CBaSH, qTO B KOXO,n;HHX 1-cneKTpax, KcnOJIl>SOBaHHliX B pa60T8X 8-11/, 
HHTeHCKBB;ocU nepexo;o;oB KS peSOHaHCOB C JII' == 13/2- Ba YPOBHIJ 0 J1I" == 

15/2+ yxasaHHliX nOJIOC M8JIll H HaXO.»;.flTCSI HDe nopora ~ Ba6Jm;o;eHKR. 
TaKlIM 06paSOM, cY!llecT:eyTOIIIHe ;O;aHHlle He nOSBOJUm'l' c;o;eJIaT:& y6e,lGfTeJll>HHe 
BHBO,n;H 0 ~OT"TeJIl>HOCTK PC~ K KBaHTOBOMY ~CJ1Y K. 

B pa60Te 1/ aHaJlHsHPOBaJIBCl> ROppe.1I.llQJiIJl MelI'JIY napn;a:aJ1:&HIlMH pa

,lI;lfan;a:OHHHMH mHPHHaMH ~if H nPKBe~HHliMK HelTpOHHlilMH IIllIpBHa.MH T>~ 
pesoHaHcoB B peaKD;IiIH 17 Lu (n,1> I Lv.,ll;mi Ba60pa IIIB"PBH rb~. 
COOTBeTCTBYJlUIHX nepeXO;O;aM Ha rAaBH nOJIOC p404 ,l. + n 514 t ± n 5IOt, 
nOJIY'qeH ycpe.u;HeHHHI R09~UReHTKoppe~ ~ = 0,599, CBH;o;eTeJIl>CT
BYIDIIIB"H 0 HaJIBqKB ROP~ 0 ;o;ooToBepHOOTl>D 99,94%. 

Hal< nOHaSaHO B 7II, 22 • nepexo,n;H Ha rJIaBH OTMeqeHl!jJlX r:::.e nOJ1OC 
SIBJI.fIlOTCSI, C TO'IKH speHKR KBa311'!acTH'lHo-<,lJoHoHHolit Mo;o;~23, 6J.taronpB
JITH1:Q,!H KaH.ltlf.lJ;a'1'aMH ~ Ba6JD:l;o;eHKR " R -Roppe~". TaR HaR: 

a) B OJIY'qae .fI',IijJa 177 Lu KBaSJ{q8CTHItB n 5ID t 06JIa;ltaeT CR1!l>Hol 

CTeneHl>D "qaCTK'qROCU" (ul=O,98); 
6) B pesYJll>TaTe BHCOKoro SHa'qeHBSI CnKHa UHIIIeHIJ ( I = 7) rJIaBH 

aOAOC p404 '" + n 514'" ± n 510 t BHOCHT npJIUepHO B7% o,n;Ho"'l8cTK'qRol 
CHJlH B cyuMaPHYD OBJIY Boex ypoBHeH a0J10C; 

B) B KBaSJ{q8CT~HYD OTPYKTYPY 06eHX yY938HHIiX nOAOC BXO,ll;lf'1' KOH
qmrypaUlffi p404 t + n 514+. OOBna,n;aIOlJ(aSI C KoHiJ.'itrypaJ::lel Ml!lIleD 176 Lv 

B OOHOBHOM OOOTORBHR. 

1£) ITo;o; npHBa;o;eHHol HHTeHOKBHOCTblO r~~ s;o;eCl> no;o;paSYMeBaeTOH 

l~~ = I~t/[ E; O"c;,OR.(Ea-)] ,r.n.e I'\f - OTROOHTeJll>HM 
HHTeHCBBHOCTl>. 

iloHBJIeKHe CHHl>Hol ~ -ROPpeJ1RUBB ~ nepeXO;O;OB HS rJIaBH nOJ1OO 
p404 oJ, + n 514 It ± n 510 t npe;O;OTaBJLlleTCR. n09TOMY He OJIY'qaDlruM,B BOS
HlJKaeT eCTeCTBeHBHI BOnpoO 06 YOMe1DlB HHTeHcKBHocTeft 9TBX nepexo;o;oB 
cpe,ll;lf OC'1'a.:I.I::&HIa. 

06irtm0 npe;o;nOJIaraeTCR.. qTo r.ll3p OnHQliBaeT Ko~ec~eHHo TOJIl>KO 
ope;o;oe ssaqe1llUl HeKOppeJIBpoBtmHRX qacTei mHPBH fi.d 24,25/. T. e. 
O~TaeTCR.. qTO ~HTanKR CBJIH r,nsp no HelTpOHHHM peSOHaHcaM npo
TeKae'l' c.nyqabo B Be38BBClIUO O';r WparMeH'1'~ HelTpoHHOI O,n;HoqaCTlfII
Hoft CHJlH no Tey ae peSOBaHCaM. ECJllI TaKaJI H;o;eH 0 wpa~eHTanm r.ll3p 
n:pa:BH.1Il>Ba, '1'0 u:pB BaJIliI'IIBB R -KOP~ cpe,n;Hee SHS'IflIDle npKBe.n.eH
HHX BH'l'eBCJmHOOTel <I~f~ ~ l!lI-nepexo,JW Ha;o;aHHlil fPOBem. f 
;o;onzao O,n;HOSBWRBD anpe;o;e~l>CJ'l ~oOTBeTC'l'B~ SHaqeHHflY BCTBHHOro 

K09~eB'l'6 ~ .ItJUI KOpPeJIJlItlllll Yell',l7Y r).~f H G.~: 

(llt»)=- 1~f{. • (5) 

3;o;ec:& Q. - aeKOToPilI qaRTOP, 061It111 ,n;JUl Bcex f . PaSYMeeTCH, qTO ycpe;o;
BeHHe B (5) npoBO;o;H'1'CH no 6eCKOBe'qRouy Ba60py peSOHSHCOB C ~OBPO
BaHHlDot J'Ir. 

COrJIaOHO (5) B ~e ROppeJIHpoBaHHliX 1IiBpBH ~rr CJIe;o;yeT OD
,n;an y:eeJlBqeHKR lIHTeBCBBBocTel. ,ll;mi npoBePlG'l STOro YTBe~eHKR MEl npo
1l0JQPIlt ~ JIpBBe;o;eHHIiX BHTeHCBBHooTel, HCnOJ1:&SOBaHIlliX B pa6o

8Tal - IO .B CJ1Y"'I8e nepexo.n.OB liS 9 peSOHaHCoB I76Lu c:r1i = I3i2- HB 
rJIaBH II0J100 p404 ++ n 514 ++ n 510 t cpe.u;Hee SHa'lleHHe npBBe;o;eHHIiX 

o -
HHTeRCKBHooTel <I).f~~ OBaS8J10Cl> B 1,65 pasa 60JIl>llle. 'iey Saa'lleDe. 
OOOTBeTO~ee BceM OCTaJIJ>RHM EI-nepexo;o;aM, 0 KOTOpNX npe;o;nOJIaraeTO~ 
'ITO OHIJ HeRoppeJIBpOBaRH. B ~e IIepeXO;O;OB KS 6 peSOBaHOOB 0 JIr= 
15/2- HB~eTOJl YCMeHHe B 1.60 pass. RoppeKTHOe npBMeHeHIJe KpBTe
pRa npoBepKB OT6TKCTK'qeCKBX rKnOTeS K 9TBU peSYJll>TaTaY nOSBOJ1SIeT c;o;e
JIaTl> B.a ypoBHe ;o;ocToBepHOOTB 99,1% EHBO;o; 0 TOM, qTO npHBe;o;eHHHe BH'l'eR
CBBHOOTB nepexO;O;OB HB rJIaBH IIOJIOC p404 '" + n 514'" 1. n5IOt youeHll 
no OTHomeHBD K OCTaJIJ>HHU BHTeHCBBBOCTJ'lM nepBlIqf[HX nepexo.n.oB B pea~ 
176 Lv (n ,1) I77Lu • B ueJIOY MODO KOHOTSTKPOBaTh, 'ITO nOBe;o;eKHe HH
TeHCBBHOCTeI nepeXO;O;OB Ha yx8SaBBHe rJIaBH nOAOO nOJIHOCTl>ID COBMeCTBMO 
c npe;o;n'JI0Z6HHeM 0 ~IHOM X8paKTepe ~eHTaUKH rnPp, XOTH HeKO
Topoe 'II:1CTKqHoe HapymeHIJe onpaBeJljJIllBOCTH BLlpaEeHlISI (5) RCKJIJr.ll!T/l> 
HeJI:&SH. O'1'ueTHU, q'J.'0 B ~e peaKn;a:H 154 Gid ( n ,1) I55Gjd /26 , B 

KOTOpol TaKlEe HB6Jm;o;aeToSI R -KOppeJI.!DJ;lil.R:, npe.n.nMolKeHHe 0 BnOJ1He 
~ol WparMeHTSURH rnPp OHaSI:I:BaeTCH B CHAl>HOM npoTBBope'lBB C SKO
nepHMeH'raJ1:&HIDm .n;aHHIam. 

qTo :a:acaeTCR. aHa.lmsa PC~ ~ H;o;pa 177Lu , OAe.u.yeT OTMeTKT:&. qTO 
Hs-sa 6oJI.DIIIRX OBCTeMaTlfl.leOKHX OmK60K 9'1'01 Be~ HeJlliSSI 6E'JIO HB6Jm-. 
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.ItaT:& YOl!JIeHHe PG~ .ItJt!'l l\OppeJIBpOBaBJmX nepeXO,ltOB, ROTOpOe HaM Y,ltSJIOO:& 
06saPYDT:&, aHaJm3HPya llplme,ltemme mrreHOBBHOO1'H J:~f. 
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HET RH nPOBEROB B BAlliER EMSRMOTEKE? 

8bl MOJKeTe no.ny'IHTb DO OO'ITe nepe'IHCJieHHble HHJKe KHHrH, 

eCJIH OHH He 6bl.nH 3BKB3BHbl paHee. 
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H!naTen&CKHH OTnen 06~enHHeHHOrO HHCTHTYTa HnepHbiX HCcnenosaHH~ 

6e4Bap* ~. H AP· 
OnpeAeneHHe paAHa~HOHHOH CHnoaoH ¢YHK4HH AAeP 
176Lu H 177Lu 

PIJ-86-559 

Ha peaKTope H6P-30 MeTOAOM apeMeHH nponera H3MepeHw cneKTpw y-ny4eH, 
conpOBO*AaOWMX 3axaaT HeiiTpOHOB RAPaMH 175lu H l76lu B H30flHPOBaHHWX pe30HaH
cax. nony4eHW a6COfl0THWe HHTeHCHBHOCTM HeKOTOPWX nepeXOAOB. H3 KOM6HHa4MH pe-
3YflbTaTOB HaCTORWeii pa6grw M ?9Y5nHKOBaHHWX AaHHWX onpeAeneHa paAHa4HOHHaR 
CHnoaaR ~YHK4HR RAeP I? Lu H LuAnA E1-nepexoAOB a paHoHe 3HeprHii y-KaaH-
roa 5,1t6,6 H3B. nony4eHHWe 3Ha4eHHR paAHa4HOHHOH CHflOBOH ~YHK4HH cpaBHHBaor
CA co 3Ha4eHHAMH,O*HAaeMwHH no nopeH4eacKoH 3crpanonR4HH rHraHTCKoro AHnonb
Horo aneKTPH4ecKoro peaoHaHca. HNeowHeCR AaHHwe yKaawaaor Ha ycHneHHe H3Y4ae
MOii ~YHK4HH B cny4ae nepeXOAOB, nap4HanbHWe paAHa4HOHHWe WHPHHW KOTOPWX Kop
penHpOBaHW C npMBeAeHHWMH HeiiTpOHHWMH WHPHHaMH. AHanH3HpyeTCA BOnpoc 4YBCTBH
TenbHOCTH nap4HanbHWX paAMa4HOHHWX WHPHH K KBaHToaoMy 4Hcny K KOHe4HWx ypoa
Heii. noATBep*AeHa cnMHOBaA"He3aBMCHMOCTb paAHa4HOHHOH CHflOBOH ¢YHK~HH AnA 
176Lu. 

Pa6ora awnonHeHa a fla6oparopHM HeiirpoHHOH ¢H3HKH OHRH. 

DpenpHIIT QCbe,IUIHeJIHOI"O HIICTHyYTI liAOpHblX HCcnellOBaHHii. Jzy&ia 1986 

nepeBOA O.C.BHHOrpaAOBOH 

Becvar F. et al. 
Determination of Photon Strength Function of 176Lu 
and 177Lu Nuclei 

P13-86-559 

Spectra of y-rays following the neutron ca~ture in 175 Lu and 176Lu at 
isolated resonances have been measured by the time-of-flight method at the 
IBR-30 reactor. Absolute intensities of some transitions have been obtained. 
Photon strenght function (PSF) of 176Lu and 177Lu for electric dipole radia
tion at energy Interval from 5.1 to 6.6 MeV has been determined combining re
sults of this work and published data. Results of PSF are compared with va
lues expected by extrapolation of giant dipole electric resonance with lo
rentzian shape. The data available indicate the enhancement of strength func
tion in the case of transitions for which the partial radiation widths are 
correlated with the reduced neutron widths of resonances. Sensitivity of par
tial radiation widths to quantum number K of final states is analysed. In the 
case of 176Lu the data are completely compatible with the expected spin In
dependence of PSF. 

The Investigation has been performed at the Laboratory of Neutron 
Physics, J I NP .. 
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