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I. BBeneHHe 

llpH HsyqeHRH ocoóeHHocTe~ nOBe~eHHR HHTeHcHBHocTeH nepBHqHHX 1
nepeXOnOB H3 HeftTpoHHHx peSOHaHCOB Ha HH3KORe~~e ypOBHH ~a HanO 
yqHTNBaTb p~ ~KTOpOB: 

I. MH~eHcHBHoCTH nepeXO~OB THna EI SHa~HTeRbHO BHme, ~eM HHTeH
CHBHOCTH nepexOnOB npyrHX TRnOB. 

2. MHTeHcHBHoCTH nepexOnOB OnHoro THna HS paSHNX pesoHaHcoB c 
~KCHpOBaHHHM 3Ha~eHHeM CllHHa H ~eTHOCTH Ha ~KCHpOB8HHNH ypOBeHb HC
llNTNBaIDT ÓORDmne ~TyaUHH, KOTOpNe nOp;qHHHIDTCR paCnpeneReHHID llOpTe
pa-ToMaca /1/. 

3. MaTeHcHBHoCTH nepexOnOB, ycpenaeHHHe no MHOrHM peSOHaHCaM c 
~CHPOBaHHHM 3Ha~eHHeM CllHHa H ~eTHOCTH, saBHCRT OT 3HeprKH nepexona. 
~ aH~3a CBO~CTB ycpenaeHHHX no peSOHaHCaM HHTeHCHBHOCTe~ 

EaPTOROM:D1O 2 BBeR noIDITHe "pa,IUiaIJ;HOHHoft CHJIOBO~ <PYHKII,HH" (PC'1?): 

5 (E )= <: r/l i >>- (1) 
"I ~ E.1 I E:w- D...(3) J U ~ 

rne r) Iff - napnaansaaa ~8nHOHHaR lIIHpHHa, COOTBeTCTBYlOlIlaR nepexo.ny 
HS peSOHaHCa À co CIIHHOM J na yposeas f. , EX - 3HepI'IDI nepexona R 

D:J - cpenaee paccroaaae Me!t,IJy peSOHaHCaMH. YCpenaeHHe B 'tJHCJIHTeRe 
npOBO~TCR no HeKOTOpoMY Ha60py peSOHaHCOB c <PHKCHpOB8HHHM SHa~eHHeM 

Jff . 
~aeMoe 3H8~eHHe PC~ ~O~O onpe,neRRTbCR crRameHHHM no 3HeprHH 

ce~eHUeM ~TonorROlIleHHR at~bs{E~)~ ,naHHoro flllpa: 

5 (E) = cJr p.b,s( e(>. (2) 
~ E1 r :3 (rrl1~)2 Et 

STO BtlpaJlteHHe MO!OlO nO.nyqHTb, HCXO,IUl HS rrpannana .v;eTiDHoro pan
HOBeCIDI MeJlUlY pe8KnHRMH (n ,1) H (1, n ), ranoreas EpHHKa 3/ H npen
nORo~eHHH o CTIHHOBO~ HesaBHCRMOCTR PC~. 

B 06naCTH rnraHTCKOrO ~nOnbHoro 3ReKTpH~eCKoro ·pe30H8Hca (rnSp) 
cexeaae (j~ o.bs(Er) MOJltHO OIlllCaT:D JIOpeHUeBCKoil KpnBO~: 

O"~ o.bs (Er) =O"c, l>R(EJ) =fti _~. 
E~ ~ 

rne (10 H E - cexeaae H ncaozeaae MaKCHMYM8 rnSp H r'" - ero IIIHpHa 

O~Àe.Jlh'dt:Uii1lJn EH'cmryTI 
' ftI~UBWX Rit'CJreJ!UBluri 
f E:.Uh llf_I.·r. -rç::u A

gll"lO Y:'I..; ·_pro 



na. CTpOrO rOBOpIr, aTO sspaxesae cnpaaenzano JmIlIb ,I(JI.H C<PePHqeCIDIX 
anep, ,J..f,Jm HeC<Pep:HqeCKHX anep cexeaae (jGDR 6y.n;eT onacssarscs CYMMo:A 
~BYX HesaBRC:HMhIX JIOpeHIJ;9BCKHX KpHBhIX. OTCD,IJ;a aspaseaae (2) npeo6pa
syeTCIr B

5 ~)- 6"GDR (E~) - 1 aõ 
15 f1 E~ - 3(1T11c.)2 E.2f = 3(~i1c:? Er (E~-E~)~1' (3) 

Elr~ J 
3a noc~é.n;Hee BpeMH no~eHH napaMeTpH rn8P ~ MHOrRX ~ep B 

o6~acTH A = 60 + 240, qTO nOSBO~O npOaH~3:HpOBaTb cor~aCRe aKcne
pHMeHTanDHhIX 3Haqe~ PC~ ~ep c TeMH, qTO OXH.n;aIDTCIr ~ OCHOBaHHH 00

paJlteHHIr (3). Ec~ paccMoTpeTb pesY~bTaThI CpaBHeH:H.H B 4/, BH.n;HO, qTO 
B ~e~OM cor~acHe aRCnepHMeHTaHbHhlX SHaqeHH:A PC~ c BhlqHC~eHHHM:H xopo
mee, XOTIr Ha6~.n;aeTCIr ~SKoe SHaqeHRe ,I(JI.H H30TonOB 144,14~Td H 

150Sm • ABTOP pa60Thl /5 OTMeqaeT, qTO aKCTpano~ ~opeHIJ;eBcKOA 
KpHBOA H.n;eT BhlIDe aKCnepHMeHTa~bHhlX 3Haqe~ PC~ B 14~d H 14~d B 
2,3 H 4,6 pa3a cooTBeTCTBe~o. 

ECTb rrpe.n;no~o~eHHe /6 , qTO nOHREeHBe 3HaqeHHH PC~ B paAoHe A = 
144 ;. 150 KOppeJIHpOBaHO c nOHIDKelWeM Be~HhI (R' /R )2 B TOM JKe paã
OHe MaCCOBhIX -q}1Ce~; R - anecs pa,n;HyC anpa H R' -panayc nOTeHWIanDHOrO 
paCCeHHH.H. ycnelliH~ nOIlhlTK8 06'hfICHHTb ynoM.fiHYToe SaHJI~eHHe PC~ OOJIa 
O,IÇe~Ha aaropaaa 7/ 118 OCHOBamm reopaa <I>epwr-2lW.IUtOCTH. IloaToMY no
Be.n;eHMe PC~ ~ep B Henocpe.n;cTBeHHoA 6~SOCTH K H30TOnaM HeO.n;RM8 
YEe.n;CTa~eT sHallHTe~bHhlA :HHTepec. HaMH no~eHO 3HaqeHJIe PC~ ~pa 
I 5Gd /a. OHO OK8S~OCb B xopomeM cor~aCHH c paCCll:HTaHHHM SHaqeHH
eM. ,J..f,Jm noH:HMaHH.H yK83aHHoro nOHKEeHH.H PC~ Heo6xo~o YBeJIHllHTb 06~eM 

aKCnepKMeHTaHbHOA HH~pM8URH, qTO :ri RBnReTC.H ne~bD HaCTo~e:A pa6oThl. 

2.	 8KCnepKMeHT~HOe onpene~eHKe PC~ B gnpax.
 
M3MepeHKH H o6pa6oTKa naHHhIX
 

KaK BR.n;HO MS BhlpaJlteHHH (1),~ no~eHH.H PC~ HeM Heo6xo.n;HMo on
pe~eJ.IBTb <r;,,(:/)~' ycpe.n;HeHHOe no aaoopy pesoxaacoa c qnmCHpOBSHHHM 

.r. r"~ r"~ (:1) 
Kor.n;a HeT HHTepq>epeHIlHH MeJK,IJ;y peSOHaHCaMH H Kor.n;a 'zr ~ 't, t; ~f 

CB.HsaHhl c a6CO~THOa HHTeHCHBHOcTbD nepexo.n;a c~e~mHM BhlpaxeHBeM: 

I ~~ / À
a.bs = r;. tf r~, 

r.n;e flÀ - nozaaa Pa,n;HaUHOHHa.H lliHpHHa peSOHaHCa:H rt~ - nOJIHa.H mapaaa 
pe30~ca. 06h1llHO .HcnO~SYIDT TOT ~KT, qTO pas6poc BeJIBqHH r~ cpaB
HETe~HO He6o~moA. Tor.n;a: 
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<~~l~ =(I~ts)l' <~À)} . (4)
À ~ ~ M 

TaKHM 06paSOM, ~ nOJIY1Ie W PC<IJ anpa HY'JUihI BeJIHll:HHhI IQ,b5,nM' naco
pa peSOHaHCOB. B pa60Te /9 OllHcaHa MeTO~Ka a6co~TH3aunH HHTeHCHB
HocTe:A nepexo,noB B pe30HaHcax. B aTo:A MeTO~Ke npe,nno~araeTCRt qTO 
yxe cymecTByeT Ha60p OTHOCHTe~HhIX HHTeHcHBHocTeH nepexo,noB B p.H.ne 
pe8oHaHcoB,H ,nOCTaTOllliO no~yqHTb a6co~THYID HHTeHCHBHOCTb O,nHoro rre
pexo~a B O.n;HOM pesoHaHce. 

,ll.n.H onpeneneaaa PC<IJ B anpax 148 Sm H 150 3 m H3MepRJrnCb aC>COJOOT
Hhle KHTeHCHBHOCTH pJI,IJ;a nepeXO,IJ;OB B peaKIJ;H"JIX 147 3m (n ,'j) H 149 Sm 

(n ,1) WIR HellTpoIloB pa3JIHQHhlX aHeprnJL M3MepeHlUl npOBO,1U1JmCb na pe
axrope MEP-30 JIH~ 0Mffi1. Yc~omm paooru peaxropa npHBe~eHhl B TaÓ~ne I." 
Ta6Rn~a 1. YC~OBHIr pa60Tu peaKTopa 

0603H8qeHHe MCTOllHHK He~TpoHoB ~CTOTa MOl.lUiOCTb 

Pl I1BP-30 + JlY8-40 100 ru 5 KBT
 
P2 MBP-30 4ru 20 KBT
 
P3 MEP-30 100 ru 20 KBT
 

Bce H3MepeHHIr npOBo.n;HJIHCb Ha paCCTORHHH 50 M OT aKTHBHOn 301lli 
peaRTopa, qTO oõecneqRnO pasperneHHe no BpeMeHH npo~eTa He~TpoHoB 

70 HC/M B YC~OBH.HX Pl H 4,5 MKC/M B YC~OBHHX P2 H P3. 
M3MepeHHIr npOBO.n;H~Cb Ha pa3JIHqHhlX MKWeHRX. XapaKTepHCTHKH MHrne

He:A npHBe~eHhl B Ta6Jmue 2. 
Ta6JIHIIa 2. XapaI<TepHcTHKH MHIIIeHe~ 

0603H8 COCT8B Ko~ecTBo 06or§meHHe A ~OTHOCTb
qeHHe • (r) (%) (aroeos/oapa) 

14'1 I 9 . -4MI	 35, 2 95,5+0,2 147 7,73.10Sm20)
M2 149 s m2o) 4,525 95,&;0,2 149 3,93.10-3
 

M3 147s~o) 40,983 95,5±0,2 147 1,72.10-3
 

M4 Sm20J 106,905 eCT~cTBeHHaR 147 3,70'10-4
 

CMeCb 149 3,41.10-4
 

A6co~THhle HHTeHCHBHOCTH nO~anHCb pa3AMQHUMH cnocoóaMH: 
1- o~HoBpeMeHHoe H8MepeHHe SaxB8Ta B MHllieHH H nporrycKaHRH qepe3 Hee 
c nOMOUU>lO CJIOR B4C (~8JIee 0603HaqeHHe 31a) HJIH C~OIr NaCl (316). Eo
~ee no~po6IlO 3TB MeTO.n;HKa H3MepeHH~ H o6pa6oTKH npHBe~eHa B /9/; 
2 - onaoapeaeaaoe RSMepeHHe 38XB8Ta HeHTpoHoB B ,nBYX napaanezsaax 
MHllieH.HX O~H8KOBO~ nno~.n;H (82). B O,nHOH MHllieHH - H3MepReMoe BemeCT
BO, B ~yro~ - B4C. 3T8 MeTO)UiIKa B03Mo~a B c~ae, KOr,IJ;a Bce HenTpO
HH onpenexeaaoâ aaepraa SaxBaThlBaIOTCR B MHllleHRX, T. e. ~AA a6COJJlOTHO 
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"'lepHwc" MIDIleHeii; 3 - H3MepeI-me oTHOmeHHJI HHTeHCHBHOCTH ssopaaaoro 
~eCTKOrO nepexo~a K onpe~e~eHHoMY MHrKOMY nepexoAY, adCO~THaJI HHTeH
C~BHOCTB KOToporo ~e H3BeCTHa (83). lia pHC. i npHBe~eHa cxeMa H3Me
peHHii cnocodoM I, Ha pHC. 2 npHBe~eHa cxeMa H3MepeHIDI crrocodoM 2. 
CnocoÓ 3 OT~'laeTCH OT cnocoóa I TeM,tITO BaToM H3MepeHHR OTCYTCTByeT 

c~oit 2. 

PHC. L CxeMe aKCnepKMeHTa no aóco~TH3aunH
 
nO
 

1	 . /~ HHTeHcHBHocTeit rrpH o~HoBpeMeHHoM H3

/1 MepeHHH 3axBaTa B MKWeHH H nponycKa


/ I ~
HHJI 'lepe3 Hee. 1- c~oit, co~ep~mH~'
 

.........., I 
HCC~e~eMH~ H30Ton. 2- c~oit H~
B4C 

3CM	 Ge lLiIO 
I Na C'L • 

PHC. 2.	 CxeMa 3KcnepHMeHTa no aóco~TH3aunH 

HHTeHcHBHocTe~ Ha aóco~THO "-qepHWC" 
MmIleH.RX. B O,I(HOM KOHTetbie~e Sm20), 
oóoramemmt! no H30TOny 14 Sm , B·. 
~pyroM KOHTeitRepe B4C. 

faMMa-CneKTpH H3 peaI\I..O'lH perHcTpnpo~cB c nOMÚ\UDIO Ge ( Li ) 


~eTeKTopoB. ~ Ka~ópoBKH ~eTeKTopoB no a~KTHBHOCTZ ÓH~ HcnO~B30

BaHH p~oaKTHBHHe l:tCTOl.JHHIm 152 Eu l:t 160 Tb , a TaMe peaKUWI 35 Cl
 

(n ,1) c Te~OBI-lMM HeRTpOHaMH. MHTeHcnBHOCTH l-nepexo~oB ~ K~ÓpO


BOK ópaXRCB H3 /10/.
 
nnYMepHaJI HHWoPMauaa 9 BpeMeHH npo~eTa l:t Oó aHeprHH l-KBaHTa
 

K~oro 3aperHCTpnpOBaHHOrO COÓHTHJI nocTyna~a B B~e 24-pa3p~
 
(l

C~OB Ha 8BM Tina CM-3. MeTo~Ka HaKo~eHEJI R COpTHpOBIm HHWoPMaUKH 
OllHcaHa B /11 • 11 

ÜIWH'laTe~BHHe cnexrps oópaóaTHBa~CB na 8BM PDP -11/70. Oõpaoa-

THÉaJrnCB cnexrps ~BYX THnOB: I) a~TY~Hble cnexrpa; 2) onexrps no J 
BpeMeHl:t npo~eTa. TInomann ITHKOB Ha aMTIAHTY~ cneKTpax onpe~e~cB 

c nOMOmPIO npocTo~ ~He~o~ HHTepnO~l:t ,o,a. MeTo~Ka o~paóoTKH 
cneK~poB no BpeMeHH npo~eTa npKBe~eHa B 9. 

TIpH onpe~e~eHHl:t aóco~THHX RRTeHcHBHocTeH l-nepexo~oB'óo~Bmoe
 
BHKMaHl:te y~e~ocB oueHKe CHCTeMaTR'leCKKX OillHÓOK. CnCTeMaTH-qecKHe
 
OIllliÓKH paaacro pozta CYMW1pOBa.1lliCB Jll:Ule1itHo.
 

4· 

B Taó~ax	 3 l:t 4 n~HBe~eHH adco~THHe HHTeHCHBHOCTH HeKoTopHX 
nepexonos B peasnaax 14 Sm (n,1) I48 3m H 149 :3m ( n,1) 15~m COOT-
BeTCTBeHHO. B CKOÓKaX noc~e OTaTRCTH'leCKOH omHdKH npHBe~eHa CHCTeMa
TH'leCKaH oillHóKa. 
Taógaga 3.	 Adco~THHe HHTeHCHBHOCTH l-nepexo~oB B pe30HaHcax 

peaxnaa I47Sm (n,1) I48 3m 

E1(KaB) ER = 3,4 aB 3~3- ER = 18,3 aB :Jrr= 4

550 O,963±0,016(6%) 0,83±0,03(8%) 
611 0,2I8±.0~004(6%) 0,I79:t.0,007(8%) 
630 O,322±0,006(6%) 0,407±0,OI5(8%) 

6246 0,OI77±0,0005(I3%) 

TIpKMeqaHHe:	 AócoXIDTHaH HHTeHCHBHOCTB ~aHa B l.JHc~e ncnyCKaeMbIX 
l-KBaHTOB Ha o~ saxEaqeHHHft HeftTpoH. B cKoÓKax 
CnCTeMaTH'tleCKaJI Ollil:tÓRa. 

Taó~ua 4.	 Aóco~THHe HHTeHCHBHOCTH l-nepexo~oB npR saxBaTe 
TennoBHX H peSOH8HCHWC HeftTpoHCB ~pOM 14~m 

El(KaB) E n = 0,0253 aB E R= 0,872 aB 

(I) (2) (4)(3) 

334 O,952±0,007(3%) 1,14±0,04(2I%)O,99:t.0,01 (6%) 
439 O, 566;t0,004(3%) 0,64±0,01(6%) 

6016 0,0046±0,0008{10%) 
6016* 0,0043±0,0005(21%) 
7213 0,0094±0,0005(6%) 

TIpHMe~HHe:	 AÓOO~THaJI HHTeHCKBHOCTB ~aHa B l.JHc~e HcnyCKaeMbIX 
l-KBaHTOB Ha O~H 3axBa'leHHHa HeRTpoH. B CKOÓKaX 
CHOTeMaTH'leCKaJI OillHÓKa •. 

MHTeHcHBHoCTB nepexo~oB'B Taóxaue 3, KpoMe nepexo~a 6246 KaB, 
no~eHH B YC~OBHJIX P1+MI+31a. MHTeHcHBHoCTB nepexo~a '6246 KaB no~
'leRa B YC~OBHRX P3+M3+83. HHTeHCRBHOCTH MJIrKHX nepexO~OB xopomo cor
~CYDTCR c paCO~TaHHHMB Ha OCHOBe CTaTHCTH'leCKOa Mo~e~ 3ace~eHHOC

TRMn COOTBeTcTBymmax ypOBHeft, npHBe~eHHbIMH B Taó~e lli paóoTH /12/. 
MHTeHCl:tBHOCTH nepexo~oB B KO~OHKe 2 Taó~ 4 no~eHH B yc~o

BRHX P2+M2+32, c HaKOnHeHHeM a~TY~ cneKTpoB npH 3axBaTe Tenno
BRX HeRTpOHoB. 

llo~eHHHe MHTeHCRBHOCTH MRrKHX nepexo~oB xopomo cor~CYDTCH c 
P8CCqRT8HHHMH 3ace~eHHOCTJIMH cooTBeTCTBYDmHX ypoBHeA, npHBe~eHHbIMH B 
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TaÔJIHue rI paôoTH /12/. l1HTeHcHBHoCTH nepexo.n;oB B KOJIOHKe 3 TaÔJffiUH 4
 
nOJIyqeHl:l B YCJIOBIUIX P3+M4+9Ia, a HHTeHCHBHOCTH B KOJIOH1\e 4, KpoMe HH

TeHCHBHOCTH, oTM8'leHHoií 3Ua1\OM (x), no.nyqeHH B YCJIOBH.fIX P3+M4+9Iô.
 
.II.Jm nOJIY'leHIDI HHTeHCHBHOCTH (x) HCnOJIbSOBaJIaCb MeTO.n;HKa 83, T.e. BSR- •
 
TO OTHOIlIeHHe HHTeHcHBHocTeií 1(6016)/1(334) BS HSMepeHHH, pesYJIbTaTH
 
xoroporo npliBe,n~IiH B ROJIOHKe 4 li I aba (334) HS 1\OJIOHKIi 3.
 

Xopornee CODnBAeHHe I ubs ,(334) H3 ROJIOHOR 3 li 4 H I a b s (6016), 
no~eHHHx .n;BYMR cnOCOÔaMH, rOBopHT OÔ OTCYTCTBHH KPYIIHHX MeTo.n;H~ec
KHX OlliHÔOR, CBHsaHHHX c no~~eHHeM cneKTpa nporr,ycRaHHR ~epe3 MMTIleHb, 
co.n;ep~myID HccJIe,nyeMHií lisoTon,H c R8JIHÔpOBKaMH .n;eTeRTopoB no S~K
THBHOCTH. 

CJIe.n;yeT OTMeTHTb, ~TO SHa~eHHe aÔCOJIIDTHO~ HHTeHCHBHOCTH nepexo.n;a 
7213 KsB npn saxBaTe TellJIOBHX He'T~OHOB, nOJIyqeHHoe HaMH, B ,L(Ba pa3a 
ÔOJIbIlIe sH8~eHH~, npHBe.n;eHHoro B I /. TaKme eCTh OT~~e B 3Ha~eHHRX 
aÔcoXIDTHHX BHTeHCliBHOCTeií HMSR09HepreTH~ecRHX nepexo.n;oB~ 

3. llOJIyqeHHe PC<fl I48 3m li 150 3m 

B paoore /14/ ôHJrn no~eHH cnexrps H3 peaxnna I47Sm (n,1) B 
12 pesoHaHcax C Jn= 3- H B 11 peSOHaHcax J~= 4-. 9TOT Hcxo~n Ma
TepH~ cJIYEHJI OCHOBOií ~ no~eHHR HH~pMaUHH O PC~ B HaCTORmeií pa
ÔOTe. HMeH aÔCOJlIDTHYID HHTeHCBBHOCTb nepexo.n;a 6246 R9B B pesoHaHce 
3,4 aB, MH aÔCOJlIDTHSH~OBaJIH BHTeHCHBHOCTH nepBH~HHx rrepexo,noB, no~y

~eHHHe B HSMepeHHH 11 /. ~ aÔCOJlIDTliSaUHR HCnOJIbSOBaHO npe~OJIO~eHHe, 
~TO liHTeHCliBHOCTb nepexo.n;a 611 R9B RBJlReTCR xopoIlIe~ MepOn 3axBaTa, T.e. 
ORa O,nHHaRona B npe.n;e~ax 3 + 5% BO Bcex pesoHaHcax o~oro CITHHa. 

HHTeHcHBHoCTH rrepBH~X nepexo.n;oB liS pesoHaHcoB C J~= 4- npoHop
MMpOBaHH Ha HHTeHCHBHOCTb nepexo,na 611 RaB, KOTOpuií B peSOHaRce C 
E R = 18,3 9B BMeeT snasenae aÔCOJIlOTHóft HHTeHCHBHOCTH na 22% MeHbIlJe, 
~eM TOT ae nepexon B pesonaace C E R = 3,4 sB. 

l1cnoJIbsYR BllpaMeHHR (I) li (4) MS aÔCORIDTHHX liHTeHCHBHOCTen,MO~
HO nO~HTb anasenae PC~, ycpennenaoe no Rone'ÍRllM ypOB1!RM: 

Sup{J)=( S~J~/E1>; .	 (5) 

Ha OCHOBe aÔCOJlIDTHHX HHTeHcHBHocTen 32 EI-nepexo,noB HS 12 pesoH8HcOB 
c J~= 3- H ?6 EI-nepexo.n;OB lis 11 peSOHaHcOB c J W= 4- no~eHo: 

Sexp (3) = (0,47±O,I2) .10-7 MaB-3 , 

~	 Sexp (4) =. (0,43±0,IO).IO-7 MaB-3• 

llOJ.IY1llIJlliCb cosnaneeuae B npeneaax ouaoox saaseaaa ~) exp ,nJIR 
pe30HaHCOB ,nBYX pasasx CllHHOB. BeJrn'l:HHa Se:&:~3' ycpenaeaxaa no ,nBYM 
CllHHOBHM rpynnaM,paBHa (0,45+0,09).10-7 MaB- • 

;1 
OTHOCHTeJIbHHe HHTeHcHBH~CTH nepexo.n;oB B peaRuaH 149 Sm(n ,1) 

npasenenx B /15/. TaM JKe ,naIOTCR RpHBue HHTeWJepeH~UUJI pana El-nepexo
,nOB. Ha OCHOB8HKH pesYJIbTaTOB TaÔJIH~ 4 MO~O aÔCO~THSHpOBaTn 9TH 
HHTeHCHBHOCTli. MHTeHCMBHOCTb nepexo,na 7213 RaB, np03RcTpanoAMponaill1aH 
ns TellJIOBO~ TO~KH B pesoH8Hc 0,0976 aB, paBHa O,OI~O,OOI. Ta1\ 1\81\ MH 

nOJIyqHJm HHTeHCHBHOCTb nepexo,na 6016 l<aB B pesoHaHce 0,872 sB, MOJKHO 
ÔHJIO cpaBHHTb OTHoweHHe /e~ 3THMM ,nByMH HHTeHCMEHOCTRMH MS HaillHX 

peSYJIbT8TOB H H3 ,naHHHX 15. OHM OTJIH~aIDTCR Ha 4%, XOTfl omMô1\a labs 
(6016) MHoro ÔOJIDwe. Xopomee COrJIaCHe aTHX oTHomeHHn TaRme .n;eMOHCTpH
PyeT OTCYTcTBRe ÔOJIbIIIHX HeyqTeHHHX OIIIRÔOR npH aÔCOJlIDTH3aUHH. 

T8R KaK aôcOJIDTlrSaUIDI nponenena TOJIbl<O D pe30HaHC8X c J1f= 4-, 
sexP (3) He C~TaJIOCb. ~ no~eHHR Sexp (4) HCnOJIbSOBaHa TOJIn1\O 
aÔCOJIIDTHaR HHTeHCHBHOCTb nepexo,na 7213 RaB B pesoHaHce 0,0976 sB 

. Sexp (4) = (1,1 + 0,2110-7 MaB-3 . 
3Ha~eHHR D:r H <rJ >-,nJIJI 47 3m H I493m BSRTU MS /16/ 

4. Oôc~eHHe pesYJIbTaTOB 

OTRJIOHeHHe 9RCnepKMeHTaJIbHHX pesYJIbT8TOB PC~ OT o~aeMHX no 
aRCTpanoJIRUKH ~3P ,naJIO nOBO,n ,nJIR ~PMYJIHpOBRH p.fI,l(a npe~OJIOJKeHHn. 

B 'IaCTHOCTH B 4/ BIWKaSHBaeT.cR npe,nnOJIOJKeHHe o saBHc~ocTH OT aaep
rmI E1 umP~Im rG <PYHKIJ;lm, OIIHCNDaIDU\en r,Usp. ABTOpU 17/ npe,UJIar8JOT 
ÔpenT~BnrHepOBCKYD ~PMY ,nJIR r,U8P, co CBQÔO~BHM napaMeTpoM Ex ,nJIR on

pe,neJIeHHR mw~lrHlI ~ ~e30H8Hca. qToÔU OÔ~RCHHTn pesYJInTaTU peaKlmM 
( n ,1d,,) na 43Nd 71 /, asropa /7/cosnana reopzn, l<OTOpaH npm.1emma ;rI)IJi 

ciP3pli'leCKHX HeMarJItleCRHX anep, na oCHOBe CBO~CTE n0JIJ1pHS8WWlmoro one
paropa li M~eJm <j>epwr-1iW,II;KOCTH MR I1J.lOTHOCTH BblCOKoB03ÔyJK,nelUlliX COc
Tomm~. B / BeJrn~HHa PC<1l ,nJIR El.-nepexonon, Y ROTOpu:X snepraa naxo
,I(HTCR nanexo OT MaRcHMYMa r,U8P, noxysaercs H3 BHpaJKeIrnR 

4
 -	 -6 N i! 16 (E: +4 n~ T~)
 
sJE1 (EJ) = 3, 0·10 A ~ (E: _~) , (6 ) 

~	 r,ne E G -9HeprHR B MaRcHMYMe r,Usp H T - TeMnepaTypa KOHe~Horo COCTOH
HM anpa - npO,IJyRT8 1'13 peaxuaa (n,1). B paãoue EJ ÔJIH3l<0 R Bn 
3HeprHH CBRaH He~TpOHa T = O. BHp8'lteHHe ('6) .n;aeT BeJI.H~HY PC<fl MeHb

3Ha~eHRR CITHH8 ROHe~ YPoBHen B OÔOKX Haôopax BSHTH Hs /14/	 IIIYJO. 'IBM pe3YJIbTaT MS nopemtencxoã 1\pHBOn (3) B OÔJI8CTll: E1 -:::: Bn • 

6	 7 



1m pHC. 3 H 4 npe~CTaBneHa 3aBHCHMOCTb PC~ OT SHeprHH El ~ 

148Srn H 150Srn COOTBeTCTBeHHO. llAaBHaR KPHt§j nO~eHa H3 BHp~eHRH 
(3) c napaMeTpaMH r~3P, orry6~OBaHHUMH B /19/. rrpHBe~eHH 3Ha~eHKff 

/19
PC~, BU~HcneHHHe no (2) Hs To~eK B paóoTe HS peaKUHH (l,n ) 

10-5 .... I . I I I I 1 1 , I =i 

5 r~'~ /\J
10-6 

10-7 

10-8 I	
! I10°	 ! ! 

Er 
PRC. 3.	 Panaanaoaaaa CHJIOBaH q,y-HKUIDI 148Srn B MaB-3 B SaBHCHMOCTH 

OT aHeprHH l-KBaHTOB B MaB. 

ÓJIHSKO K nopory HCrryCKaHHH HeltTpoHoB. TOlIKH.OJIH3KHe K MaKcHMyMy r~3P) 

OqéHb xopomo OllHCH~TCH KpHBOlt H ~ rrpOCTOTH He npHBO~TCH. CTyneH
xaraa KpHBaH npencrasaaer SHa~eHHe PC~, BHliHCJI.R:eMOe no BHpaJlteHHIO (6). 
rro~oca OTIBCHBaeT no~o~eHHe, SaHRMaeMOe HalliHMH aKCnepHMeHT~bHHMH pe
sY~bTaTaMH ~ nepexo~oB HS peaKUHH (n ,1) Ha Bos6~eHHHe COCTOHHHH 
c aHeprHelt ~o Ef ~ 3 MaB. Bo Bpe3Ke nOKaSaHH TO~ aKCnepKMeHTa~bHHX 

3Ha~eHHlt PC~, no~eHHHe HaMH no BHpaJlteHHIO (I), ~aBH8H KpHBaH H CTY
neHqaTaR KpHBaH Te Ee, lITO H Ha r~BHolt KapTHHe. Ha pHC. 3 ~ 148Srn 

TOlIKH npe~CTaBnHIDT TO~KO nepeXOnH Ha COCTOHHHH co CITHHOM 3 RHH 4 HS 
060HX HaoopoB peSOHaHCOB; Ha pHc.4 ~ 150Sm npe~CTaBReHH Bce'13 
nepexo~oB HS peSOH8HCOB co CllHHOM 4. ~3 pHCYHKOB B~O, qTO TO~KR, 

npaaannezanae peaxnaa panaanaoaaoro SaxBaT8 HeltTpoHoB, HaxO~TCH 

RRXe ~ope~~BcKoH KpRBOlt R YKaSHBaDT Ha TO, qTO aKCTpano~HUIDI KpHBOlt 
crr4b5(E~) R~eT HHE8 ~opeHUeBcKolt KPHBOlt. 
~ cp8BHeHHH 3KCnepHMeHT~HHX peSY~TaTOB PC~ c TeopeTH~eCKH

MH OU8HKaMH MOJKHO RCnO~SOBaTb OTHomeHHe Sexp , BH"tIBeJIeHHOe lIO BH
pameHHID (5)~K TeOpeTHQeCKOMY SHaqeHHD (3), ~ K SHaQeHHID HS (6) ~ 

8 

cpe~He~ aHep~ nepexo~oB, T.e. 
(7)

Q = Sexp / SJE1 <EJ). 
~06aBneHH pesY~bTa-Pe3Y~bTaTH npe~cT8BHeHH B TaOJIH~e 5. ~ rrO~HOTH
 

TH ~ H30TonOB Gd, ony6JIHKOBaHHHe B /20/.
 

:1 10-5 

S" 

10-6 

10-7 

10-8 I I!! I ! ! I' II 

100	 10' E'( 

3
PRc. 4.	 Pa,IUiaIJ;HOHHaR CHJIOBaH q,y-HKI1,IDI 150Sm B MsB- B 

3aBHCHMOCTH OT SHeprHR l-KBaHTOB B MaB. 

Ta6JIHua 5. CpaBHeHHe 3KCnepHMeHTaJIbHolt PC~ ~ep c 
TeopeTH~eCKHM 3Ha~eHHeM 

lfucJIO YPoBHelt	 Q (3) Q (6)
~SOTon )( ttRCJIO peSOH8HCOB 

i 

148 3m 670 0,36:!:.0,08	 0.90±0.21 
1,37±0,29i,t 150 3m 91 0,60±0,I3 

rI' 153 Gd 85 I,40±0,36 
155 Gd 1,04:!:0,22,I 120 

: I 157 "Gd 84 1,26:!:.0,27 

n	 llpHMeqaHHe: Q (3) - pesYJInTaT BHpaxeHHH (7) c HCnOJIbSOBaHH8M (3);
! I Q (6) -	 pesYJInT8T BHpaE8HRH (7) c HCnOJIbSOBaHHeM (6). 

7/Pe3Y~DT8TH yKaSHB8IDT Ha cnpaB8~BOCTn BHpa~eHHH (6) H3 paooTu/

;IJ,JIJ! onacaaaa PC~ cq.epHlIeCKItIX H8MarWIecRWC anep. 

J	 
9 

f'.\ 



bnMSOCTn peSY~nTaTOB Sexp (3) M Sexp(4) B 148 Sm rro~TBep~aeT 
TeopeTM~ecRoe rrpe~rro~o~eHHe o HesaBMCMMOCTH PC~ OT CllHHa pesoHaHcoB. 

3Ha~eHMe PC~ ~ 150 3m rrpaRTM~eCKH B ~Ba pasa ÓO~nrue, ~eM sHa
~eHMe, orrYÓ~MROBaHHoe B /15/. STO RBnReTCR c~e~CTBMeM OT~~ Me~ 
MCXO~HHMH ~aHHNMM ~~R aÓCO~THOfi MHTeHCMBHOCTH rrepexo~a ?213 R8B rrpM 
saxBaTe TennOBHX HefiTpOHOB. C~e~yeT OTMeTMTn Ta~e, ~TO sHa~eHHe PC~, 

rrpMBe~eHHoe B /15/, rro~M~OCn Ha OCHOBaHMM CMCTeMaTMKH rrOBe~eHRR 
fn8P B saBMCMMOCTM OT MaccoBUX ~ce~, a He Ha OCHOBe rrapaMeTpOB, rro
~eHHHX rrpRMO HS MSMepeHHR H8 MSOTorre.~aHHOM 

B SaKnID~eHMe MO~O OTMeTMTn, ~TO rro~~eHHUe s'Ha~eHHR PC~ ~ 

R~ep 148bm M150Sm YK8SHBaIDT Ha CMCTeMaTM~eCRoe sa~eHMe PC~ rro 
cpaBHeHMID c O~aeMHMM SHa~eHHHMM no Mo~e~ fn8P c ~ope~eBCROH qop
Mofi. 8TO MO~O MHTeprrpeTMpOBaTn KaR YKaSaHMe Ha crrpaBe~nHBOCTn Teo
pMM aBTopOB ?(. 
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BeqBap~ ~. H gp. P3-86-479 
llsyqeHHe ~agHa4HOHHOH CHnOBOH ~YHK4HH B 148sm H 150sm 

Ha peaKTope HBP-30 MeTogoM BpeMeHH nponeTa H3MepHnHCb 
cneKTPbl ~-nyqeH, COilpOBO~aiO~X 3aXBaT HeHTpOHOB HgpaMH 
14 7 Sm H 14 Sm B H30nHpoBaHHbiX pe3oHaHcax. IIonyqeHbi a6comoT
Hb1e HHTeHCHBHOCTH pHga nepexogOB, lh KOM6I·iHa4HH pe3ynbTaTOB 
HaCTOHII\eH pa60Tbl H ony6nHKOBaHHblX gaHHbiX onpegeneHa pagHaQH
OHHaH CHnOBaH ~YHK4HH Hgep 148sm H 150sm gnH El-nepexogoB 
B pa.HoHe sHeprHH y-KBaHTOB 5-7,5 MsB. IIonyqeHHbie gHaqeHHH 
COOTBeTCTBeHHO B 2,8 H 1,7 pa3a MeHbWe BenHqHH, O~HgaeMblX ITO 
3KCTpanon.HqHH nopeH4eBCKHX KpHBblX rHraHTCKOro gHnonbHOrO 
sneKTpHqecKoro pe3oHaHca. IlpoBOgHTCH aHanH3 noBegeHHH pagHa-
4HOHHOH canoBoH ~YHK4HH Hgep c A= 148-157. 

Pa6oTa BblilOnHeHa B J1a6opaTOPHH HeHTPOHHOH ~H3HKH mum. 

llpenpHHt Ofu.e.nHHeHHoro HHCTHtyra .ll,llepH&1X HCcne.noaamdi . .lly6Ha 1986 

IIepeBog O.C.BHHorpagoBoH 

Becvar F. et al. 
Investigation of Photon Strength Function 
in 148sm and 150sm 

P3-86-479 

Spectra of y-rays following the neutron capture l4 7sm and 
149sm at isolated resonances were measured by the time-of
flight method at the IBR-30 reactor. Absolute intensities of 
some transitions have been obtained. Photon strength function 
(PSF) of 148sm and ISOsm for electric dipole radiation at 
energy interval from 5 to 7. 5 MeV has been determined combin-
ing the features of this work and published data. Results of 
PSF are respectively by a factor of 2.8 and 1.7 less than the 
values expected by extrapolation of giant electric dipole re
sonance with lorenzian shape. A comparison of experimental 
and expected PSF values of some nuclei with A = 148-157 is 
given. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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