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1. It is well known that the characteristics of muon capture by nuclei 
(ordinary and radiative) are sensitive to the parameters of a weak 
hadron current and, specifically, to a value of a pseudoscalar coupling 
constant gP •· The analysis offirst data on a radiative muon ca:ptur~ by 
a hydrogen [1] has shown that the Value of gP is slightly greater t~an the 
values defined from the Goldberger-Tteiman relation~ Investigation of 
partial transitions· in p:...capture on more complex nuclei would make 
it possible to determiiu~ the v;uue of up ~ well and thus to verify the 
validity of the Goldberger-'freiman relation in· nuclei. · ; 

In the iast ti~e the process. of muon' capture by at~mic nuclei re
vives much interest because the modernexperimentattechnique allows 
one to deterinim! the characteristics of this process V.:ith rather a high 
accuracy. The g~neral theory of muon capture by atomic nuclei has 
been developed' rather long ago. [21 3]~-·However, a theoretical analy~ 
sis of thi~ process was always llindered by uncertainties caused by the. 
choice of a model for describing the· atomic nucleus; .In connection 
with experimental investigations planned at PSI (Swit~erland) [4], the 
analysis of this reaction on the basis of the current notions about the 
atomic nucleus structure· seems io be timely. The aim .'of a similar 
analysis 'should be estimationofuncertainty on the predicted charac
teristics of the process caused by. the choice of a model .io describ~ · 
nuclear wave functions. In the present paper, we .consider-thesensi
tivity of the capture rate of a muon being in a certain state of the 
hyperfine structure of mesic· atoms in 10•11B to the choice of nuclear 
wave functions. These. imclei ·are used as targets in the ~'xperiment 
thatis conducted now by PSI and Universite Cathollque de Louvain, 
Belgium groups. The Laboratory of Nuclear ·Problems. of JINR ·par
ticipates hi this experiment too: · · .· . 

2. The rate of the ordinary muon capture (OMC) from the hyperfine 
·state with spin :F of a me8ic atom is determined for the ~general case 
by the formulae 

1
' · 

. I .J 
.• ... ··.1'•moz 1· 

. K+ = y ~(I; + 1) L J + 1 > 
. .' . J=O . , .. 

. {[yf(IJ+I;+2+J)(I;-I1+1+J)MJ(J+i).:.. 

-yf(IJ-I;+1+J)(IJ+I;-J)MJ+I(J+1W + 

~....-~ ~ ......... 

:; Gt.rcen5~~Utit:1!2 1ruic-rer~ -t fl . # ~ 
· ~ tm(iJ!itnr r:u:c.se;:mna!'G~} 1: 

. ~· . · 5l1E:JilrlOTEHA ' \ 
;,~.: ,·~-.. 

-.,·,-



+[J(IJ+I;+2+J)(I;-IJ+1+J)MJ( -J -1)

. -:-V(Ir:..r;+~+'J)(j,+I;_:_J)MA-i.( ;_J -1W} . ( 1): 

'f;, "~;t~: ,:' - ·: : ; :' ; .... 
'hj(I1+I;+2+J)(I;~I1+l+J)AfJ;JJ~1)~+ ,, •. : ... 

.. ~t\I(Ir·I;-t-1+J)(I1 +t;:;:;)'MAJ:t1)(+ . . ·· .. : 

-,·, 

[j(Ij+r;+2+'J)(i;.:..f,+l+J)M.i+ll ::JJ~ 1r+ · ' _:· ··· 

·+j(I,~I;·~~~~)~IJ+I;-J)~J(-;..::i)J;}': .. . .. (2)' 
. ' .,..- :. .: ',-. / .·; . : .. ~; .. ," ' .· -. : . . · .. - : ' ~- ': ( ' : . 

.V, =· 2I~ + 1 [G cos 0cm!J2 m,. 4[ . a~~-y R,.(Z)( E.;/(1...:· .. E., i), 
2I, +1 . n· 1+ AMN· :•. ·. ·~ mw ·: ·· ·m,.+M, 

.. · · · ·.·•-· ··i . · ; ... ·.. r . .-... ·.-· .. • •:.. ·· ·. 
:F!" = I;+ 2, -1:"7 =1; '-:-:' 2, J_min = lh_:- IJI,. .,Jma;r.~I~.+ !F•. 

here I;a~d:f, ·;_re ,spi~~ ~f_th~ initial 'a~d fin;u ~tat.es 4 the'~u~l~u~~ .. 
At statistical population oflevels of the hyperfine structure, the total o:Mc rate is'' : , : • . - , , . , > ..•. - . . - . . -

Niat;, v2I1 +I 
.. . 2[;+1. ·,._; 

.~.'~Jm'o.~ -~ ·- ~· ·\.' ·.: 

··'··'·L {M](-J-1)+M](J)+'M](J+1)+M](·'-J)}. (3) 
J=·J.;;,:tn·-·:·.~.-· _, ~-; •? ""'; :~/'. ·.'' ,__·,-< ·' ·:-': 

H~;~, ~~ ~~e the n~t~tion i~troduced inpa~e; [k(r~r~ulae(3:2o)). ~~~ .• 
dependent amplitudes MJ(t>.) describe th~'transition at whlch.the iritai 
momentum.J is· transferred to the nucleus. and .the created neutrino 
state is cha~acterized by the q~antu111 ~number Kj K i~. the. eigenvalue 
of the operator -(~if)- 1. It was ~~umed in del'iving .. formulae (1)-. 
(3) that the muon is a nonrelativistic particle that was captured from 
the lowest s-state; R,.(Z) is the proportionality coefficient between the 
square of the mean absolute value of the inuonJunction'inside the nu
cleus and the square of the absol~te value ~fthe·~~on wave function 
in the field of the pointlik~· charge Ze:~t ~::d 0;,~,. ~.0:849 for 10•11B 
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[5]. It should be mentioned that formulae (1)-(2) differfrom those of 
[3]. Th~ interference between the transitions of different forbiddenness 
order is taken into account more accurately in ihe formulae presented 
here. 

For the partial transitions .considered 

"-. + 10B(3+ ) -->. v + 10Be(2+ ) .·· . (4) r . g.~. • • . . 1,2 L 

-p:-:-·+ nB((3/2)_;..J --. v +. nBe((1/2)1) (5) 

formulae (1)-(2) can be written as 

K+=~ 
2(I; + 1) 

{[j(I1 +I; +2)(/; ;--II+ 1)Mo(-1)

-v'(IJ- I;+ 1)(I1 +I;)~1 (-1)]2 + 
1 ' . -. . .. ·. ·' 

+2[V(h +I;+ 3)(I; ;_I,+ 2)MI{2)-

:..J(I, -I; +'3)(IJ + J; ·_:_1)M2(2}t+ 

+~[Vth + h+4~(I; ·:.../,+ a)M2C ..::a>~ 
-J(I1 - I;'f 4)(I1 +I;'_:_ 2)M3( _:_3W+ 

+~[v'(I/ ~J;+ 5)(I;- IJ+4)M3(4)

~v'(II ~I; +5)(I, +I; -~)M4(4W}, 
:F- .v 

A = . 
2(/; + 1) 

{[j(I/ +I; +_2)(I; -:.II +I)M~( -1)+ 

+J(I, -.1, + I)(Ii + I;)Mo( -:-lW + . 
.,. . ' -·- -' . 

. +4(V(IJ +I; +3)(Ii -J, + 2)M2(2) + 

+J(I,- I;+ 3)(IJ +I; ...:.1)M1(2W + 

~~[j(I1 +I; +4)(I; _: I1 + 3)M3( ...:3) + 

3. 

{6) 
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:-t-)UI ~-I; +4)(I/:ti;~2)¥2(_:3)}2 + 
' . ,, . - '< • 

_, ··+~rv'urti; + 5)(I;·:_·If +4)M~<4Y+ 

+v'{IJ-1;-f5)(IJ+i;::..:.3)M3 (4)f} : . ' : (7) 

Md coincide with form~i~ (2}--{3) of[6]:' 
The main contribution to the rates of transitions considered comes 

from the amplitudes of the so-called allowed transitions, M1 ( -1) and 
M1{2), which determine the dependen~e ofA+·and:A-:ori·gr ' ,< 

Ml(-1)= fa{-(GA- ~Gp)[l01]
-G;v'2[1~I]-: gA (d1ip];_t'g~. ;J![I,l_.lp]j: 

3.- M · ··MV3 .. 

M1(2)::11{~;~~;~{10~,J~·: -~ · ... ,:_.,. 

-.(GA :;,~yp)[I?~J t ~(2[opr,J f £·/r[lllpj} .. 

{8) 

(9) 

her'e G; are the st~ndardcombi~ati'ons of.ihe. weak form factors, [ .. J.] 
are the nuclear matrix elemen'ts, (iord~fi~itio~s see' [3]). Among them 
[101] describes the:Garnow-Teller. transition; and [ ;;,p] are so-called ve
locity dependent terms,. If the ·Gamow-Teller matri?C element is much 
greater than all other nuClear matrii'elements, the ~ate A+ that will be 
proportional to q~[10Ij2, turns ouno be very sensitive to the value of 
gp ~·The gP -dependente {>f the rate k, that 'willbe p'roportional to the 

· (GA -Gp/3)2[101]2, is more weak. In this case, the ratio A+/ A-, which 
is of greater interest from the experimenta.rpoi~t of v{ew ,<turns out to 
be sensitive to the yalue of g~ and simultaneously, free from uncertain-. 
ties connected with the ri.~clear'st~uctur~. Howev~r~ the values of,the 
velocity matrix elements are usually'd~se'to the· Gam ow~ Teller ones. 
If, in the general case; the ~ontfibution: of the. velocity dependent ma
trix elements to the amplitude .Af~ ( -1) amo;ints to io per cent, then 
to t~e amplitude M1 (2) and consequently._ to A+ it is more. than 20 
per cent. The amplitude· M1 (2) is as a rule ·smaller than M1 ( -1) and 
can be compared in. value with the· second forbiddenness amplitudes. 
So, when one ca.Iculates A+, '·it is essential to take i'nto account the 
cont~ibution of M;(~>:) for all possible J and ~>:. 
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3. Shell models are most convenient for describing the structure of light 
nuclei. In these models the space of single-particle states occupied by 
valence nucleons, energies of these states and two-particle interactions 
between valence nucleons a~e determined. The shell model for nuclei of. 
the Op shell is well known [7]. In our calculations along v.;ith' the clas
sical three versions of the shell model of the above~mentioned paper 
we also use-three sets of single-particle energies and two-particle in
teractions of ref.{8]. By different nuclear models, we will speak about, 
we mean shell models with different sets of single-particle energies 
and two-matrix elements, i.e., different sets of parameters of the shell 
model Hamiltonian. For the 10B and 10Be states we 'have also made. 
calculations in the shell space containing the Op, 1s and 'od shells [9]. 
The notation for nuclear models we use and the. relevant references <~,re 

. given in. table 1. . _ . . 
. . A; the effective Hamiltonianis·takenin the impulse approximation. 

as a sum of single-particle operators, calculation of matrix elements of 
the effective Hamiltonian is reduced to contraction of matrix elements 
S(Q(~J.ATl,a;a') corre~ponding to transitions between single-particle 
states a' and a' of the shell space with single-particle transition densi-
ties A(l:!.;,tlT,a,~';f,i) [10] (formula (33) therein): . 

(!IIIO(~;,~T)IIIi} = L A(l:!.;,~i,a, a', J,i)S(Q(~J:~T),a,a').·· 
a to' 

- :·- ,," .. .\ ' . .,' -.. . . •. ·-

. In fact, these transition densities are reduced matrix elements of the 
tensor products of the particle creation and annihilation operator~ on 
the levels a and a' bet~eenthe wave functions of the initial and fi- . 
nal nuclear states and determine single-particle amplitudes forming a 

. transition from one many-particle state to another . 

A(
"' "' ·· ':/;)_(flll_[af(a)®ii(a')J(~J;~7-lllli} , u.;,u.T,a,a, ,z - ... 

. · .. ·, . y'(2f:!.; + 1)(2f:!.T + ,1) . . 

The nuclear wave functions and one-body transition densities were 
calculated with the aid of computer ~ode [11]. To evaluate the single~ 
particle integrals,. the wave !unctions of the isotropic harmonic oscil
lator were used ... The characteristic length of the potential .. wall was 
equai to 1.64 fm for 10 B, 10 Be andl,65 fmfor 11 B, 11 Be. ... . 

. . 
4. In the capture of mu~ns by the nucleus 10B two allowed transitions 
are possible to the 2t levels with an excitation energy of3.37 MeV and 
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2f with an excitation energy of 5.96 MeV. From the experimental point 
of view, the transition to the 2f state p.-:-+ 10B(3t.8.-) ..... v+ 10Be(2f) 
is more interesting. Table 2 contains single-particle transition densities 
obtained for the nuclear models mentioned above. As is seen from.the 
table, the transition amplitude for the operators of rank 1 from the 
Op312 state to the Op112 state is considerably larger than amplitudes of 
the other transitions.· Moreover, the value of this amplitude in pass
ing from one nuclear ~odel to another changes by no more than 10 
per cent whereas. the transiti~n densities for the,other single-particle 
transitions may· change several times. This is due' to the fact that 
the wave functions of the ground state of 10B and of the excited 2f 
level of 10Be contain leading components whose contribution changes 
slightly in passing from onenuclear model to another. The behaviour 
like that of the transition density leads to that the independent nu
clear amplitudes describing allowed transitions, M1(-1) and M 1(2), 
are considerably larger. than the amplitudes forbidden by the second 
order and shows .a weak dependence on a ~uclear model.: Expansion 

· of the. shell space by adding states from the 1s and Od ,shell doesnot 
change. essentially the structure of the, wave functions 10B(g;s.)and 

.• 
10Be(2f), .and consequently, the distribution 'of single-particle ,transi-
tion densities (see table 2, PSD row). . 

· ,Fig. 1 shows the dependence of the capture ra~es A+, A"":, N 1a_t and 
the ratio· A+-j A-, on the value "of the pseudoscalar constant. As was 
~pected, in the cases when ·the behaviour of velocities is deter~ined 
by ihe amplitudes of allowed iransitions, M 1( -,1) and M 1(2), the value 
of A- ~eakly depends on the pseudoscalarwhereas A+ change~ sev_eral 
tim~s if gP changes from 2gA to 14gA • The ratio A+ I A-. turns out to be 
a most sensitive characteristic of. the quantity 9p and is almo_st inde
pendent ofa nuclear model though ambiguity in the choice of a nuclear 
model leads· to a 10: per cent ambiguity in values of the. velocities A+ 
and A- . Fig; i also shows. the results obtained in ref.[6J~ It is seen 
that these resultsessentially differ from ours as regards det~rmination 
of the, quantity A+,. and which is more important, determination of 
A+ I A-. This .is duet() the~fact thatin ref. [6] an· anomalously large 
estimate of the matrix element [123]: [~23]1[121] "" 15 has been ob
tained. In all the models we use this ratio is much smaller (375). The 
large matrix element [123]leads to that the amplitude forbidden by 
the second order M 3 ( -3) is comparable with theamplitude M 1(2) (see 
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table 3; the amplitudes of ref.[6] are cited from [12]) and noticeably 
changes the quantity A+.· The quantity !C is affected. by an in~rease 
of M3 ( -3) to a much lesser degree since A- is mainly determined by 
the amplitude Mt( -'1) : 

5. JC+ 10B(31:.,J-. v + 10Be(2t). For the partial transition to the 
10Be(2t) state the picture changes drasticcilly. The absence of the 
leading component in the wave function'of this state leads to that the 
transition density is distributed over single-particle transitions more 
uniformly (see table 4). In this case~ first rank transitions do not 
manifest themselves considerably among others. Transition to a new 
nuclear model leads to a noticeable change in the transition'density. 
It is essential that the weight of the single-particle transition P3/2 -. 

p
112

, which is the largest among the .J = 1 transitions, varies several 
times. ·As a result, the amplitudes of allowed transitions; M1( ....:1) 
and M1(2), strongly depend on· the 'choice of. a nuclear ·model (see 
table 5)~ The amplitude M3 ( ..:;.3) becomes comparabl~ in value with the 
amplitudes of cillowed transitions. Fig. 2 exemplifies· the curves of the 

; dependence of the velocities A+,· k·' Ntat and the ratio' A+ I A- on the 
quantity 9pl9:..· In acco.rdancewith table 5, the transition rateschange 
several times when passing from one nuclear model to another: Since 
for this transitionthe amplitudes of3llowed.transitions (J = 1) are 
suppressed and are not now dominating, in different mod~ls different 
are not only the values of the rates A+ and A- but also the nature of 
their dependence on the pseudoscalar. This is especialiyclear(y seencon. 
tlie quantity A+. Since in MJ( -J) the dependence of the pseudoscalar 
has the form (GA- Gp) and the amplitude MJ(J + 1) is proportional 
to Gp, those models in which M3 ( -3) is ·comparable or larger than 
M1(2) give a weak.dependence of A+ on Gp. k· "random" nature of 
changes in the transition densities in passing from one nuclear model 
to another results in that the ratio A+ I A- is also less sensitive togP 
and strongly depends on the choice of a nuclear model. ' ' 

Fig. 2 and table 5 show the results' of calcuhitions from ref. [6]. As 
with the transition to the 2t level, nuclear amplitudes of rank 1 and 2 
approximately agree with ours. An increase in the amplitudes of the 
rank 3 is caused by a larger· value [123] than ours. Thus, the amplitude 

· M3( -3) almost three times exceeds the amplitude M1 ( -1 ). Therefore, 
the values of A+ and A-; obt~ned in ref. [6], are much larger than 
those calculated· by us and cannot be placed on fig. 2. It is to· be 
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mentioned that the autho~s of the above-mentioned paper" indicate a 
larger sensitivity of the characteristics of this transition. to the choice 
of a nuclear model. 

. 6 .. p.~ + 11B((3/2)_;.8 .) ..-=:. v + 11Be((1/2)1). Table 6 illustrates siilgle
particle transition densities for the partial transition (5). As is seen 
from the table, the distribution of the amplitudes of single-particle 
transitions has an intermediate nature in comparison with the "tran-

. sition densities considered. The 'single-particle transitions with the 
J = 1 have the amplitudes greater than ones for the J = 2 transitions, 
ther~fore, the capture rates are defirfed by the allowed independent 
amplitudes Mt( -1) and Mt(2) (see table 7); For this·case,·sensitivity 
of muon capture velocities to the choice of nuclear, wave functions is in 
the 15 per cent range. Rates of the muon capture by 11B for a· given" 
partial transition and their ~atio are show~ in fig. 3.' On fig 3. the 
results from [13] are presented too. It should. be mentioned that the 
proximity of these results to ours has,a ~'random" character. As we 
think, our calculations are ~ore <;onsistent and complete as compared , 
to the results of [13] inthe description ofthe elementary muon cap
ture amplitude and of the nuclear wave functions. In this paper;.the 
velocity dependent terms of the elementary amplitudes were neglected 
and the' wave-function of the (i/2)1-state of 11Be is taken as a pure 

6 . 
( ( 0P3/2)o,t 0Ptj2h/2,3/2 configuration. 

7. So we have an~ysed partialtransitions (4)-:(5) under muon capture 
· from certain states of the hyperfine structure of mesic atoms for several. 

nuclear- models available in lite~ature. SensitivityofcharacteristiCs- of 
the process to the choice of a nuclear model'depe~ds on the structure 
of a wave function. If the wave functions of the initial and final states 

. contain manifest leading components; change in the. parameters. of a 
nuclear modei will mainly lead to redistribution of amplitudes of small 
components. As a result,amongall single-particle transitions forming 
a matrix element of the single-particie operator between many-particle 
initial and final states there will be one large single-particle matrix ele
ment giving the main contribution to independent nuclear amplitude~. 
In a situation like that a possible error in calculations of rates of muon 
capture which may be caused by uncertainty in the choice of nuclear 
wave functions is minimal. An-example of that type of a process,. 
favourable f~om the point of view of reliability of calculation,- is the 
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Fig. 3 Ordinary muon capture rates for partial transition. 
p.- + 11B((3/2)g:8 .)--+ v + 10Be((1/2)-, 0.320). The results of [13] are 
denoted by ver.tical bars .. (The data are taken from tables 1-111 of [13]) 
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Table 1. The used nuclear models 

The model labels Refe- Model Short description of the fit procedure 

Present in renee parameter A The level The mean square 

paper reference number 'from- to number. deviation (MeV) 

CKPOT (8-16)POT (7) 2+11 8-16 35 0.43 
,_, 

CKI (8-16)2BME (7) 2+15. 8-16 35 0.40 

CKII {6-16)2BME [7) 2+15 .... 6-16 44 0.57 

PKUO PKUO (8) 2 .'· 10-16 51 L312 

P1016T P(10-16)T (8) 2+15 10-16 51 0.330 

P516T P(5-16)T - (8)· 2+15+1 
.. 

5-16 86' 0.576 

PSD [9) . ' .( ,. 
•._,' 

The model parameter number = the number of single particle levels+ the 
number of parameters for two-body jnteraction + the number. of the scaling 
factors for two-body interaction matrix. elements 'to allow for .the A depen- · 
dence. ' 

Table 2. Transition 'densities for 10B(3t6 ) -+ 10Be(2t) · 

. 
J.= 1 J = 2 '-· J.:::: 3 ; . 

!-+% ;! -+ ! ! "-+ ;! 3 ' 3- 3 : 1 1' . 3 3 ' 3 ~-+~ 2 ' 2 2 2 2-+2 -2-+ 2 ·2-+ 2'' 2-+ 2 
CKPOT 0.044 ~0.920 ' -0.012 -0.371' -0.278 ~0.168 -0.155 -0.483 

CKI 0.070 -1.015 ·,· 0.083 -0.241 '-0.327 ' -0.109 ~0.113 -0.252 

CKII -0.040 0.936 '-0.010 0.347 I 0.288 , 0.157 -0.097 0.434 

PKUO 0.933 
. '• 

o:336 0.130 -0.076 -0.240 0.085 0.355 0.108 

P516T 0.034 -1.031 o:o69 -0.210 -0.320 '-0.125- -0.124 -0.222 

P1016T 0.034 -0.974 0.104 -0.282 --0.354 -0.129 "0.107 -0.272 
' PSD -0.031 .. 0.988 -0.134 0.182 0.309-· 0.121 ' . 0.210 0.152 

. 12 

Table 3. Independerit am~lituiles f~r 10B(3t.6J .:.::. 10Be(2t)~ ···.·· . . ~,. _·- ; 

~~=~ . 

'J=l. -1 ·J=2 'I ·J=3 

· ·_ M~( --:1) Mt(2fl M2(2} :M2(~3) I M~(:-3) M3(4) 

CKPOT ;~0.143' -0.046 -0.008 '-0.003 '- •. 0.011' ., 0.003 I . , 

CKI -'~0.14fi' ~o.o48' <o.006 ":• o.oM· ., •'o.006 '0.002 ~ ,., 

CKII i ''-' 0.144 '' ' 0.046' o:oo7 -0.003. '. ~0.010:, -0.003 ' 
PKUO : 'o.137 '<o.o44' · d.oo6 '··~o.oo6 · • -o.od3 <o.od1 

PstaT; .- ·~o.i43 '' ·~o.o47· • ~o:oo6 :·.: o:oo4· o.oo5 · o.od2 

Ptota± • -· ·~o.Hio:,.-~o.o4s ~o.oo7 -- • o:oo4· : :-o.oo6" o'.oo2 

Psn i _ · ''o.146'' :'o.o48 -'·o:oo6 1':'!o:oo5 '·2o.o04'>·~o.mh 
-1.2 a) ; ' ;; '~o.14l :• ':o.045: :o:oo7 ' ' 0.004 1'0.058' 'O.Ol5 

<Jr_.·;-·· .. 

-i-.4 a) : ;1 ::o.l44;' ·:o.o45: -~0.006. ''! 0.004. f' ~- o.o6H<io.ot6 I i• 

a) cited from [12], table 2.19. 
.,~ -·,i ~J ,;;, q <.\ ~;_, ~ 

, _Tabl~ 4. Transition densitie~ f?r 10B(3ts) :-;7, 1,~~e(it), ,, . , , --~ \ ' 
., j; -'' 

l' 

CKPOT. 
,._, 

. J=:l' 
·1 .. 1 3. · ·t - ·1 · · 3 3 · · · 3 
2•-+2:.:2'-+2' .2'-+2',2,-+2· 

0~033 -: ' (>:521, '-0.196, ~0;191. 

0.012 0.28l!. ;-O.?~Q, ·Q:2~8 CKI . 

CKil i I 0.023. 0.492. •-0.200 -0.218 

PKUO ,, -Q.(n8, -o.l,s2',·; o .. ~53,. o·.~16 
P516T: ,, 

Pi016T. 
Psn··-· 

o.Q51,. o,229.. f.o.24·o -0,267, 

0.034- 0.299 ;.0.176, -0.260 
~ . ·- . ·. 

o.058 o.125 ·· <o.196. -0.308 

'13 

J = 2 ·, .·' J'=3 
3 . 1 1 . . 3 3 3 
2·-+ 2' 2•-+ 2' 2-+ 2 

3 ' 3 
2-+2 

. 0.334 . ':0.114. 0.624 . 
,_ ' • .' • ~ 1 •• ' .... 

-0:759 

0.239 -0.191 0.609.-
. ; ·-' ! "I; 

. -0.882 

0.299 .. -~·l~8 . 0.643,. '-0.772 

-0.219' 0.,276, -0.514 .0.931 

0;~61. -Q.180 :0.669 ... c0.944 

0.274 -0.212: • 0.668 , r0.900 .. ~ ' \ -. ~- ._ ... _ '. - ' 
.. 
0.211··. -O.i91 · o.659 ~o.9o9 



: '· 
Table 5. Independent amplitudes for 1PB(3j • .) :__.. 10Be(2t), 
(g;,fgA = 7.5) . . . 

CKI 

CKII 

PKUO 

P516T 

P1016T 

PSD 
-1.2 a) ' 

-1.4. 4 ) . 

0.008. 

.·o.ooo· 

0.009. 

J=2 

M2(2) ;M2(-3) 

0,002 . -0.004 

·· 0;000' .. -0.002 

().001 ' . -0.004' 
~ .0.001 -O.OOL 

.-0.002 . -0.004 

-0.000 -0.002_ 

.-0.001 

0.0 

J=3 

M3(:-3) .M3(4) 

~- _ o:018 .. · o:oo6 I 
0.021 0.007 

0.018 : 0.006 

-0.022 .. ~0.007 •... 

-0.004 .. -0.000 

.. 0.021 

") cited from (12}, table 2.19. .. 

Table 6. Transition den~iti~s f~r 11B~(f")~ nne(~:.:) t T#> 

-1· 3 ---+-2 . 2 
CKPOT -0.019 -0.606. . -0.340 -0~179 -0.63 o:o75 · . o:o88 .. 

o.599s 
'. 

0.21.5' CKI 0.016 0.330- 0.652 -0.068 -0.119 .. 
-0.016 . ,-0.602 . -&.344 

. ' r 

CKII -0.201 -0.637' 0.077 ; 0.103 
PKUO o:oo6 o:5n · .. : o.366 

'. 
-·0.276 . 0.636 • . -0.062 -0.140 

P516T .. o:018 · . o.64o '0.336' 
. ;_· .. , 

o:637 0.206 -0.031 -0.087 I 
P1016T · 0.016' 0.657 

,. 
: 0.285 . 0.179 0.695 -0.044 -0.072' 
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--.;·; 

j ! 

Table 7. Independent amplitudes for 11Be(r-) ~ 11Be(! -),. 
(gpfgA = 7.5) .. . 

J = 1 I J = 2 

Mt( -1) . Mi(2) I M2(2) M2(:;:3) 

CKPoT·I . ~0.066 ·., -0.0261 ~0.015 • · ~o.~oo 

CKI 0.073 0.028 0.016 -0.000. 

CKII 

PKUO 

P516T

P1016T 

·,. 

.-0.069 -0.0271-0.015 

0.075 0.028 0.016 

0.000 

-0.000 

0.077 0.0291. 0.01? : c0.002 

0.083 0.031 0.017 -0.000 

"': 

··::.."' 

;·, 

... ~ 

'.I 

transition Ji-:+ 10B(3js:) --+ v +, 10.8e(2i}. The rates A+ ,A-;and Ntat 

change within 8 .;- 10 per cent when the nuclear model changes. But 
the ratio A+ /A- varies within 2 .;- 3 per cent at the same time being 
sensitive to the value of 9p. A.milogously; in the ca.Se of 11n. ordiniuy 
muon capture the measured ratio A+ I A+ c~n be a source of precise in
formation. about gP ~ Prelimin~~y analysis,, of si~gle-parti,cle. transition 
densities seems to be very useful in choosing a target nucleus and in 
preparing an experiment. . . . ·. . . . · . · 
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Ky3&MHH B.A., Os'IHHHHKOBa A.A., Terepe 
3aXBaT MIOOHos 5fAP3MH 10•11 B: . 
'IYBCTBHTeJibHOCTb K BIIIOOpy ~epHOH MOAeJ 

,li:JUI HCCKOJibKHX B3pH3HTOB OOonO'II 
napJ:UfaJibHIIIC CKOpOCTH 33XB3T3 MIOOHOB 
TOHKOI'O. pac~enJieHIDI MC303TOMOB lO,ll 

3H3'IHOCTb. paC'IeTa, CB5133HH351 C BHOOpo~ 
BOJIHOBIIIX QlYHKIJ.HH. 110K333HO, .'ITO ecJ 

H3'IaJibHOI'O H KOHC'IHOI'O COCT051HHH COAl 
KOMnOHeHTH, TO STa HeOAH03Ha'IHOCTb Mil 
cKopocreii A+ I A- no'ITH He MeH51eTC51 npH 
Apyroii H, OAHOspeMeHHO, CHJibHO 3aBHCHT o 
B3HHOI'O nceBAOCKaJI51pHOI'O B3aHMOAeHCTB 

3Ha'IeHHIO STOI'O OTHOWeHH51 AJI51 peaKJ:UIE 

1r + 11B((312)i.s)-+ v + 11Be((l/2)}) Mo 

BeJIH'IHHY Kp· 
Pa6oTa sHno.iiHeHa B Jla6opaTopnH Teo 

rrpimpHHT Oth.e~HHeHHOI'O HHCTHT)'T3 Sl,llei 

Kuz'min V.A., Ovchinnikova A.A., Teterev 
Muon Capture by 10•11B Nuclei: 
Sensibility to the Nuclear Model Choice 

The partial rates for the capture of mu1 
levels of 10•11 B mesic atoms are calculated 
shell model. The uncertainty caused by the 
nuclear wave functions is analysed. It is sh< 
if the nuclear wave functions of the initia 
leading components. In this case the ratio 1 
when transition from one nuclear model to: 
to the value of the induced pseudoscalar int1 

. Therefore it is possible to extract the gpval1 

ratio measured in the reactions }i 

fl- + 11 B((312)i.s)-+ v + 11 Be((l/2)}). 

The investigation has been performe 
Physics, JINR. . 
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