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SUMMARY 

With the finite Fermi-system methods proved to be successful 
in calculating the total muon capture rates in nuclei 121, the com
parison of the theoretical and experimental values of certain parti
al capture rates, e.g. those of the (~~~)process probabilities, 
appeared to.be appropriate for a further investigation of the suita-

bility of these· methods. 
For the 27Al, 28si, 51v and.56re nuclei/3,4/ the theoretical 

W~-,Y estimates gave qualitative account for the experimental values 
while the quntitat_ive agreement .. turned out to .be worse. than for the 
total capture rates. This discrepancy supposed being smaller for hea
vier nuclei / 4/, we have now determined the W _ ., value for the. 

1
39:La 

and 208Pb nuclei.· · JL• · · 
The determinations were carried out by the actf.vationtechnique, 

our experimental layout and conditions described earlier <3,
41. The 

activities of the (JL-.~ ) reaction products were measured on sc~n
tillation 0-spectrometers, the 139Ba'activity determined after· the 
radiochemical separation while that.of 208Tl measured without sepa-

ration. 
The main results are presented in the Table. The taz:gets and our 

experimental results are indicated in.the. first two colUmri.s. The v~-
·ue of the probability of muon capture without subsequent neutron 
emission for natural Pb (evaluated from data /?/) is given .in collllllil 
3· The reasons for the e~dent disagreement are unclear;.· for the· 
27 Al, 28si and 56pe nuclei the .agreement was quHe satisfac·t.ory. The 
experimental and theoretical total capture rates are quoted i'n the , 
next two columns. The theoretical Wp.-.~ estimates,' I\ denoting the · 
muon capture rate on the levels placed below the threshold of partic
le emission, are presented in the la~t column. . . .. 

It maY be worth noting· that in the case of 208Pb the dipole tran
sitions yield is negligible and the major yield results from the qua
drupole transitions due to axial and induced pseudoscalar interacti~ 
ons: /\GT = 9,64•105 sec-1 while total ;\ = 12,7•105 sec-1 ~ . 

2 

), 



1. B B e 11. e u u e 

n?u pac'!erax CKopo'c_rH aaxBara. <;'l'PUUarenbHb!X M~OHOB SIIJ.paMH, A' ,,. 

o6uapyiKIInocb, '!To ueo6XOIJ.HMO .rrocneiJ.OBarenbuo yqurhmarb KonneKl'f!BHhre: . .' . . . ,, -· . ' . /1 i ' ' . . . ·. ... . . . . .· '·. . - . 
st!Jr!JeKrui B HIJ.pe (eM., uarrpuMep,. ) • llei1crBHrenbHo, BbJql!cneHf!H A 

C !101\IOIUbiO, H8!1pHMep, Mel'OIJ.OB Teop!IU KOHeqHb!X cpepMII-Cf!Cl',eM !1Qq]'JI IJ.nH 
/2/ 

30 c¢epuqecKHX ~mep .npuaenu, B ... ~:n,I!que or o6onoqequhrx pacqeroa, 

k xopomeMy cornacl!IO c SKcriepuMeHroM. 

llnH IJ.anbueiimei! npoBepKH np!IHHroro Mero11.a shi<mcneuuft noneauo· cpaa

uurb reoperuqecKue u sKcrrepitMeuranbH~r~ auaq~HUH n.~PUIIanbHbi~\ Be~_c;>Hr

uocreii _l1epexo11.a 11a oriJ.enbHhre. ypoBHII HIJ.pa-npoiJ.yKra, ~II6o aa r:pyrrrrhr 

YPOBHe.~, CKa.:>KeM, 118XOIJ.HIUI!XCH HUiKe nopora l!CllYCK~Hfln. HyKnOr!OB. ,3u~qeHI!H 

, CKopocr~ ~a:mara ~a, .rpyrrny ypoaseii, BIIIJ.HMP,, _Meu~e qyacniU:enbHb! K 11.e
7 

ranstM pacqera, uo nerqe !10/J.IJ.BIOTCH sKcnepl!MeuranbHoMy onpe11.eneurqo, . . . . . . . ' . . - . /3 41' .. . . -
B uamux I1P~~ur_ecray10nmx pa6orax .. ' . aKl'JIBa.UJIOHHbiM' Mel'OIJ.OM 6br':"'. 

nii oripe11.eneHbl aenuquubr W _ 
. .. . . . . '· fl .• J.l ' ( oruocii 1'!3nbHbiE): Bepo~!l'uoq;rH rrpou~cca . ,. 

:aaxBara fl -Meaoua,. ue corrpoBpiKIJ.BIOIUerocH •. B~mero¥ HyKn.ouoB) 
' .' ~ ' t· • ' . . . . '\ ··~ ' . . • • 

27At.·,_. 2a s· 51 v 56 F 3 ·w · 
-~ 1 , , e .. uaqeHHSI . _ cpaBHIIBanl!Cb . . ' :• •· ._.,,,.. . . . . ..-' '·"fl •·-v • . . . . •, c :!3enuqu-

Hoii A_' /A 

1'9M COCl'OHHI!SIM, SHeprfig KOl'Opb!X MeHbiUe nopora liCI1yCKaHUH H811M9Hee. 
/3/'. . .. ; . . .. . .•.. 

castaauuoii 'Iacruubr ( no11.po6uee CM, · ) • 0Kaaanocb, qro reoperu'IecKue 

OU9HKII KaqecrBeHHO nepe/1.8!01' II3MeHeHUSI napUJianbHOH BepOHl'HOCl'll 38XB(l ra 
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· ·. npll nepeXOAe OT SlAp a K SIAPY, HO no a6comoTHbiM 3Ha'IeHIISIM OTnll'IaJOTCSI 
. /4/ 

oT aKcnepllMeHTanhHhiX npllMepao B 1,5 paaa. BhiCKa3aHo npeAnonmKeli~e 

'ITO STO pa3nH<Jile MO)I{eT 6biTh . 06'bSICHeHO norpelllHOCTSIMil pacqeTa, o6yc~OB

neHHb!Mil npeHe6pe)KeJIHeM a<P¢eKTaMH CMelllHB8HHSI KO!I<iJHrypaUHH II C~apHBa

HHSI. 3Til a<!J<!JeKTbl MOI'YT 3aMeTHO CKa3b!B8ThCSI B cnyqae cpaBHHTenhHO 

nerKHX stAep, KOI'Aa aaa<JeHHSI A' npaKTH<JeCKH nonaocThJO onpeAen~JOTCSI 

3aXBaTOM Ha Manoe 'IIlCnO ypOBHeH AHCKpeTHOI'O cneKTpa II npHTOM, KaK 

npaBHno, npeHMyiileCTBeHHO Ha OAHH 113 HHX •. 

B Tst)l{enhiX stApax, HMeJOIIIHX 6oraThiii ~neKTP aoa6y)I{AeHHhiX cocTost-

. HHii, yKa3aHHbie norpemaocTH AOn)I{Hhi cKa3hiB~TJ;>CSI ropasAo cna6ee. B cag-

3H c a·TKM B JiaCTO.Sliileii -'pa6oTe H 6binll onpeA·eneHhi, ··TaK)I{e ·aKTHBaUHOIIIIbiM. 

MeTOAOM, BepoSlTHOCTH npouecca (p.- ; v) AnSI 'gAep'· 
739

La II 
20

'Pb', 

2, nocTaHOBKa SKCnepliMeHTa 

2.1 •. M!illle!iH H ycnoaHst o6nyqeJIHSI . 

Pb (5 aliile Menioii cTpy)I{KH), aanaKoaaHHhie i.a ;npstMoyronhHbie nenono

liHCTHpon~Bbie · KoJITeflaepi,i. Bee MallieHeii cocTaangn 200 r (La ) H' 330 r 

(Pb) ·; TOniiiHJia no ny'IKY -. OKOlio' 5 H 7,5 r/cr..? COOTBeTCTBeHHO. . . ,,,· 
.. ;; I , -· ,. . ·. , 

06nyqeJIHe ·. MllllleJieH ·npOH3BOAHnOCh Ha Me30HIIOM KaHane CHliXpOUHKnO.;. 

TpO!Ia OI1fll1. XapaKTepUCTHKH MecioaJIOPO nyqJ{a II oi:J:ucaHHe SKCllepnMeJI

Tanhlioii ycianoBKH ( pacnonmKeli~e ctleT'IHKOB; riofH<lecKail cxeMa, rioaaonga.:. 

mas! naxoAHTh <JHcno · p. -ocTaiiOB.OK a" MHmeJiu; lianH<Jife KaAMifeaoro ko)l{y·..: 

·xa AnSI aawHThi oT: aefiTpoHaoro ;~ona H 1-.A.) i5bmH npMae.AeJibi paH~~ 13
•
4
/. 

TaM )l{e yKaaaaa npoueAypa :BseAeilnSI aeo6xoAIIM.hiX ni:mpaa'oK Ang nepe~oAa 

x 'IHcny aaxaaToa ·,MJOoaoa MpaMH M·H·menH. 
,_ , .. 
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' '~ .. 

. llniiTenbHOCTb o6nyqejmg MIIWCHII La co8TaBJJSina 4.:..5 'lac, a MliWCHII 

Pb - 20 MIIH. Bcero, aMecre· c KOHrp'onhHl>IMII (eM. 2.3), obmo nponelteHo 

. 5 OIIbiTO~ c La ·II 15 - c Pb ·; IIHTeHCIIBHOCTh p··-ocTaHOBOK B Mll-

weHSIX cocraBnSina oKono .7 •1 0
3 

1 I ceK. 

· 2,2, I13MepeHHSI 8KTIIBHOCTH 

AKTIIBHOCTh KOHC'IHOI'O IIpOAYKTa peaKUIIII 139 ( ) La p- , F , HyKJJHA8· 
/5,6/ 139Ba ( ·r E ~ = 82,9 MIIH, y· = 166 K3B, TJ Y = 22%. Ha pacrraa 

onpeaenSinacb nocne XIIMH'IeCKoro Bh:aeneHIISI 6apHSI H3_ o6nyqeHHoii MuweHn. 

llnSI aroro MIIWeHh pacrBopSinacl, B · 1 000 Mn HCI ( 1 : 1 ) , coaep>I<ameii 

··200 MI' Ba B Kai!eCTBe HOCHTeJJSI II HeO~JlhllJOe KOllU'lCCTBO KOHUeHTpHpOBaJI-

HOii HN03 ; PacrBop rroamenatiuBancSI aMMuaKoM, K HeMy ao6aBnsinocb 

o6pa30BaBwuiicSI ocaJIOK BaSO 4 ornennncg uen- · 

rpncl>yriipoiiaHueM H rrpoMhiBancSI Boaoii. 06paaeu lln·H H3Me.pemdi u !\-leJJ Bllll 
') 

AHCKa .c ¢ 10 MM ~ rrnoTHOCThiO. ,:. 0,3 r/cr-1-: H:t XHMU'-ICCKII" unepaunn 

rpaTIIJJOCh oKono 2,5 'Iac. 

I13MepeHne aKTHBHOCTH 
139 Ba npouanollltnoch na J· -cneKTfJOMeTpE! 

c KpHCTanrioM Nai(TI ) 

KOTOpOI'O 6i.ma. H3~ecrna •. norrp~BKa Jill ·IIOI'JJOIUCJIIIe KB8HTOB" c f.}' =W5K·:>n 

B o6pa3ue cocl-aBmma oKo~o 15%. · 

nocne KOHU8 H3MepeHUH nponaBOJIHJJOCh orrpeaeneHHe XHMII'ICCKOPO Bhi

X0ll8, 'llnSI 3TOI'O ~ynhq•aT. oapuSI"rrepeBOAI!JlCSI B KHp60HllT 0 KOTOpLlii pac-T~O-

psmcg B 

ai:msinocl. nyreM ·rurp.oBaHHSI xporvillTlt pacrnopoM conn J\\opa·. 06J.i'Ino xnl\111-

tJ:ecKuii· BhiXOA obm oKono 75%. 

AKTnnuocri> Koneqnoro npoa);KTa peaKUHif 
208 Pb ( fL , ,.. ), nyKnn;IH 

;
208TI( T~ =3,10~mn, fr =··:.!U14K:om;f/j.=JOO%uapacna/51 ),u;~e 11-

ru<)lnunponanacb II 1131\tepSIJJBCh 6e3 X:l\lii'IeCKOro DI·IAem~niui 118 y-cneK.Tp~r..reTpe 
. ' 

c KJ•ucrannoM Nal ( Tl) AH8MeTpOM II BJ,JCOTOii 100 J\11\1,_ 3<<J•eKTIIDIIOCTh 
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· ... 

4JoToperucTpauuu nn.11 ucTo'lHHKOB, pacnpeneneHHhiX no o6'beMy ~ull!euu, onpe-
• . . . 24 . 

nen.11nacb B cneuuanbHOM onbiTe, c npMOll!hiO, uaoTona Na .< E y = 1 368 
. . . : '. . 

H 2 754 K3B), llpouenypa U3MepeHUH U Kanu6pOBKU a,Hanoru"!Ha onncaHIIOll 
;4.; 

B 

B ycnOBU.IIX H8ll!HX OnbiTOB aKTHBHOCTb KOHe'lHbiX nponyKTOB peaKUIIH 

( p.- ,v) COCTaBn.llna Ha KOHeU o6f!y'leHU.II1 C y:qeTOM BCeX He06XOllUMbiX non

paBOK, 250-300 pacn/ceK. 

2,3, <flO'HOBhie ycnOBU.II 

K 
. /3,4/ 6 aK u panee . . , nn.11 KOHTpon.ll npouaaonunncb o nyqeuu.11 Mnll!eHefi 

Ha ny"!Ke He38"J:'OPM.~)!(eH.HbiX MIOOHOB, 

llpn KOHTponhHOM o6nyqeuun La 
., •', . 

1398 CneJlOB 8KTUBHOCTH , a o6n~py-

. )!(eHO He . 6binO, 3aMeTHM 1 "'TO U B KOHTpOnbHbiX, U B pa60'lUX. On hi TaX B 

o6paauax npncyTcT~oBana cna6a.11 aKTHBHOCTh, nneuTn4JnunpoaaHHaH no nepn-

ony rwnypacnana u y -cneK~py ~~K npnn.an~mKa~a.ll 22~ ~a n .. ero -~oq~p-. 
·unM nponyKTaM, CneunanbHhiMn onhiTaMu 6hino ycTanoaneno, "'To TaKa.ll aK

TnanocTb npncyTCTByeT n B ucxoJlHO!'vl naHTaf!e. _3To, aepoHTHO, . o6ycnoane-
.. . ~ ' ., ' ' . ' '·, ·. . 

no aarp.113HenneM La ero XUMU'leCKIIM ':ananOI'OM 1 aKTUHHeM ( Ha J:POBHe 
. . . 8 
oKono 5·10 aTo~?~ .. ~ 27 Ac. ua l r Mmiieun); npu pa~nane uau6onee noni;'o-

~nBymero npn:ponaoro H30Tona 227Ac aaKannnaanCSI 223 Ra , KOTopbifi 
.! ;':' ·, 

npu XHMII'leCKiiX onepaUH.IIX 6bin1 ecTeCTBeHH01 BbilleixeH BMeCTe C "6apueM; . ' ' ,· . . ~ .· . 
. r· • ..... 

llpu KoinporibnoM o6ny'lennH Pb 
,. ,•\ 

ua6niOnt).nacb .HeKoTopa.ll aKTima-

.UII.II M!Ill!eHU 1 HaXOllHBlli8.11C.II Ha ypOBHe. 4Joua neTeKTOpa H He o6uapy)!(HB1ll8.11 

CKOnb-HH6y~h '!eTKH~ y -nHHHH, .nonyqeuu.~Iii TaKHM. o6paaoM c':l~Jcrp, np11~ 

HHMi:tnc.ll aa q,ouoBhlii u Bhl'lHTanc.ll npu o6pa6oTKe, 3aMeTHM, q:ro np11 ~T<?M, . 

non q,oTonuKOM y 2615 K3B ocTaeTC.II ue6onbmo~ p~~nec~a~, of?ycno~f!eHHhlfi 

. · a4J4JeKT.OM cyMMUpOBaHHR,. C 6onee cn~6biMH. y-nepeX,()ll8MU 1 HllYlliiiMU: C; pac-
., ,.'. . '·. 

nono)!(eHHhiX Bbill!e ypoanefi. 



. . . 
TaKHM o6paSOM, KOHTpOnbHbie 9KCnepHM~HTbl HCKniO'laiOT BOSM0)1{1_10Cl'b 

o6pasosaHHR npoJlyKTOB•·nsytiaeMhiX peaxunii sa· CtJeT o6mel'O ¢oHa B axcne

puMeHranhHOM sane. B ycnosugx sxcnepnMeHTa, soo6me I'OBOpR, sosMmimo 

o6paSOB8HHe HSytJaeMbiX RJlep. Sa C'!eT H~KnOHOB, BOSHIIKaiOIIliiX· 11pll OCTa- ' 

HOBKe MIOQHOB B ¢nnbTpe II MUIIleHHi, B HallleM cnyqae·'· Han6onee cym'eCTBe-

HeH, . ItO_;BHJlliMOMY, BKnaJl. 01' peaKUIIH (n ; p )' • DpoBeJleHHhie oueiiKII no-

xasanu,, 'ITO ynOMRHYl'b!Mll .8¢¢eKTaMII ·MO)I{HO npeHe6pe'lb, 

3. PesynhTaTbi II o6cy)!(JleHIIe 

DonytJeHHbJe Ha~U SHaqeHIIR W p. -,v ~pUBeJl~kbl B Ta6J-mue; yKaSaHhl 

IlOn!lbie cpeJlHe-KBaapa l'li'!Hbl~ rror-pelllHOCTU, B cnytJae la OCHOBHOH 

BK.nan 8 rior-pemiiocTb o6yc~oaneH He c1mmxoM ·BhiCoxoii cTaTIICTIItJecxoii . ,, ' 

ro•mo'crhiO pesynhTaTon u pas6pocoM orrbiToa. B cnyqae' ~e Pb · om116K'n 

'a SHatJUTenbHOll CTerreHH CBRSaHbl C 'BOSMO)I{HbiMH. CHCTeMaTUtJ'ebxnMH 1101'

peuiHOCTRMH, rianpn~ep, 8 a¢¢exrnaH<)crn pei'ncrpauiin. 

·-:' 

Ta6nnua 
··. ·r 

Slnpo-
w . ' 

p. ~,v .~ 
Hamn AaHHbie. 

w;,_v 01 
- r, 1 , 10 

A 5 -1 • 10 cex: 
A, . 
_,% 

. ~UllleHb ( naHHhie/7 I) axcn/8/ 

. ; 13 9 .. 
. :. La 

:lospb 
4. + .1 

. 9 !· 1,5 0 + 4 

' , . 

107,1:!:1,0 

127,0:!:1,1 ' .. 

B· ,Tperheii, r-pa¢e ra6nnUhi rrpnseneHo. suatJeHne W' p.-,v. 

TH saxnaTa MIDOHa ·6es nocnenyiOIIlei'O ncnycxaHHR HeiiTjJOHOB 

H01 C_., HCnycKaHH9M· 3apR)I{9HHhiX' tJaCTHU) nng ecTeCTBeHHOii 

7 

reo~.· A 

93 5,9 

:120 10,6 

·sepORTHOC

( HO; BOSMO:iK.;. 

CMeCU H30TOI10B 



• > 

· .. 

> /3/ /7/ 
Pb ' Bbi"UicneHHOe (eM. ) H3 JlaHHbiX npH"'HHbl CHnbHOI"O pacxmK-

peHHSI ·.c HalliMMH JlaHHbiMM HeSICHbi; ·pau.ee 13 •41 
JlnSI Siaep 27 AI , 28 Si 

5.~ Fe ua6moaanOCb Bnonue npMeMneMoe cornacne. YKa3aHHOe pacxoMrieHMe 

oKameTCSI B npeJlenax norpelliHOCT':::ii SKCnepMMeHToB, ecnu rrpeJlrronoMMTb, 

"'TO W' ( 206, 207 Pb ) =0 , no sTo npeJlrronoMeuue BpSIJl nu 'ooocnoBaHO• 
fl-,v 

. 0TMeTMM, .'ITO B · HalliMX· sKcrrepMMeHTax aKTHBHOCTH 206 •207 T/ He Morn~~: 

ObiTh 3aMe"leHbi, TaK Ka·K STH H30TOIIbi HCIIbiTbiBaiOT npaKTH"leCKH "'HCTbiH 

: . f3 -:pacnaa. 

B cneayiOIUMX rpacl>ax TaonHUbi rrpnBeJleHbi sKcnepnMeHTanbHbie H Teope- · 

TH"leCKHe 3Ha"JeHHSI A , nonHOH CKOpO<;:TH 3aXBaTa MIOOHOB, 3KcnepHMeH-
. . ffll . . · .. 

TanbHOe 3Ha"leH~~:e· A ( 208Pb) Bbi"'HCneHo., H3 JlaHHbiX . JlnSI ecTeCTBeHHo:ii 

cMecu H30TOIIOB Pb. , c y"leToM H30TOIIH"leCKoro srt>cl>eKTa no cl>opMyne. , 
·. . . ' " .,. . 

-. npnMaKOBa. Teope~H"leCKHe 3Ha'leHHSI A . paCC'IMTaHbl MeTOJlOM ,,t·eopHH 'Ko-
. '· '/2/ /24/ . 

'He"l_HbiX cl>epMH-CHCTeM , KaK H paHee ' , MOlliHO OTMeTHTb BIIOnHe 

YJlOBneTBOpHTenbHoe ·cornacne A H A 
9KCII, Teop, 

HaKoHeu, n rrocneJlHe:ii rpacl>e TaonHUbi rrpnneJleHa TeopeTH"le~KaH oueu-

Ka A' I A • MoMHo OTMeTHTb xoporuee cornac~~:e c aKcrrepnMeHTOM JlnSI 

208 Pb H rrpneMneMoe cornacue JlnSI 739 La 

CTOHT OTMeTHTb TaKMe, "'TO B cny"lae 208Pb BKnaJl 01' JlHIIOnbHbiX 

nepexoJloB, aHanorn"'Hbi:ii oobi"'HOMy JlHrronbHOMY pe3oHaHcy, npeue5pe:M<HMo 

/2/ 
Man;' 9TO ooycnonneHO oom:llliHM H30b!TKOM f!9HTpOHOB B.· SIJlpe.. , 3JleCb 

ocuonuo:ii BKnarl BHOCSIT KBaJlpynonbHbie rrepeXOJlbi, o5SI3aHHbie aKcnanbHOMy . . . . . 5 ~ 

M HHJlYUHpoBaHHOMY nceB)locKanHpHoMy B3aHMOJle:iicTBHIO A~T =9,84•10 ceK- , 

TOf'Jla KaK rr6nuoe A' =~2>·1~5 ceK:-1• . .. , 

3aMeTHoe yMeHbllleHHe W - . H A' 
. ll .• v 

7~9 La · IIO CpaBHeHHIO 

c STMMM BenH"'HHaMH JlnSI 
208 Pb o5 'bSICHS,IeTCSI Manon pa3HOCTbiO Mace 

SIJlep. 
73

'1 Ba H 
739 La , .a TaK:M<e ·He ·o"leHb 5onblliO:ii sueprneii CBH3H• He:ii-

TpoHa B SIJlpe 
1
}

9 Ba , Ta!{ ,"'TO MaKCHMYM B CIIeKTpe B030YMJleHHSI IIpHXO-:: 

JlHTCSI Ha ypOBHH, neMalliHe B. OCHOBHOM. Bl;>Illle, rropora HciiYCKaHHSI HyKnOHOB, .. 
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B saKmotJeHne aBTOpbi Bbipa)KaiOT 6naronapHoCTb T.H •. MaMenoay n 

KonneKTHBY U3MepnTenbHOI'O ueHTpa JHlll sa llOMOIUb B pa6oTe. 
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