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1 • INTRODUCTION 

The IЗ-decay and ll--capture experiments in the А = 16 nuclear 
system were recently studied in а series of papers 11·31 as one 
of the most confident sources of getting information on the re
levance of the meson exchange contribution to the time compo
nent J 4 of the nuclear weak axial vector current. The longstan
ding discrepancy between the experimental value of the ratio of 
the partial muon capture rate ЛIJ. (Oi _, 01) to the partial ,З-dе
сау rate лt3(о1-- ot> and its theoretical prediction based on the 
one-body current J(o) was acceptaЬly explained in terms of an 
enhancement of the one-body weak-axial charge density due to the 
long-range one-pion exchange current J (;) • In our previous pa
per 131 we have exploited the phenomenological Lagrangian version 
of the hard pion model141 to show that а consistent de s cription 
of the virtual meson exchange in the nucleus leads to а non-neg
li g iЬle contribution from short-range heavy (rho- and А 1) meson 
exchanges. The latter have been shown to damp the nuclear matrix 
el ement (n.m.e.) of the exchange operator. However. to get а con
si s tent description of the nuclear structure and the mesonic 
exchange current (МЕС) contribution to the nuclear observaЬles 
o f interest. we have to complete the short-range effects Ьу cal
culating also corrections due to repulsive two-body correlations 
in the wave functions of the initial and final nuclea r states. 
The extended spatial structure of the meson-nucleon vertices of 
the e xchange current c6mbined with the effect of the medium po
lari zation are also cons idered. In addition. the sensitivity of 
the nuclear matrix element of the current operator to the oscil
lator strength parameter Ь is studied in order to shed some light 
on one source of uncertainty in the comparison of the theoreti
cal to the experimental I S,6 ! partial ,З-dесау rate. 

2. ТНЕ TWQ-BODY WEAK AXIAL CНARGE DENSITY OPERATOR 

The two-body weak axial charge density operator used (it will 
Ье referred to as J trr') ) has been constructed in ref. 131 in the 
one-boson approximation Ьу means of the S-matrix method and con
tains. except for а long-range one-pion exchange part also а pie
ce (denoted Ьу Jtpл ) ) which is due to short-range р- and A1-me
son exchanges. We also include the contribution from the ~(1236) 
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isobar excitation current restricting ourselves to the terms 
Вл -1/3 УЛУ in the propagator. We completely neglect the mo
me~tum depen~ent terms as well as the pNL\ -exchange i!iagram. 
А discussion on the validity of this approximations can Ье found 
elsewhere, for example, in ref. 171

• In the hard pion model the 
МЕС operator reads 

2 • 2 2 а -;t 
4 gAgp 4.ftтNN* ftт .... 2 2·ч .... .... 

J(IТ') (1,2) = 2m: (l + 9М(М*-М)m; q )m:+ q2 (r1 xr2 \: + 

/1/ 
.... .... 

2 1 (72 • q .... .... 2) gAgp кv .... i)(1 _ -q2) (r1 xr2 )++ (1- • 
+-2-(l- 4M2q m~ ((q+k) 2 +m~)(m~+q 2) 

Here f NN* stands for the 11NN* coupling constant with f ~NNoi(417 = 
О. 35: f 17 denotes the pion decay constant (f11 = 92 МеV), gp is 

the p-meson coupling constant (2f2g2 = m2). ТheЛ-isobar, the 
nucleon, the pion and thep-meso.g ~sse~ are М*, M,m 11 and mp, 
respectively and кv is the tensor coupling constant of the р -
meson (к v = 3. 7). The pion decay constant is connected with the 
11NNГcoupling constant gr (g~/411 = 14.6) Ьу the Goldberger-Trei
man relation grf11 = Мgл, where gA is the axial form factor of 
the nucleon. The term with the denominator 1/М(М*- М) repre
sents а small contribution from the Л-isobar excitation current 
and will enhance the leading one-pion ex~hange term Ьу 1.5%. 
Тhе Fourier transform of the one-meson exchange term (;.q/(m 2 + 
+ q2) will result in im 2У1 (mr), were the Yukawa function is de
fined as У 1 (х) = (1 + 1/х) ехр(-х) /х, k and q are the respective 
current and pion momenta. 

То include the renormalization effects due to the finite ran
ge of the meson nucleon vertices and to the medium polarization 
we completely adopt the treatment of Riska et al. 18• 91, where 
the meson propagators are modified Ьу an additional self-evergy 
to tg.,e form (mfiТ p)+Q 2 + п<IТ,р) )-1 • Further, the function 
u(IТ,p (q)( i~ introduced Ьу the following relation to the self-

energy П 0"•Р of static mesons, пЪ"·P)=-q2u(",P)(q). For а simp
le form R = g'8 mn of the pion-irreduciЬle isobar-hole interac
tion the self-energy is written as П(q) = П0 (q) /(1 + g'U(q)) , 
where а value g' = 0.6 is adopted. In addition, at each vertex 
11NN, 11NЛ, and 11Np of the diagram representation of the meson ex
change current (see the figure in ref. 131 ) medium renormalized 
monopole hadronic form factors are introduced, 

.F (IТ,р )(q) 

2 

л2 m2 
(IТ,р) - (IТ, р) 

(Л2 . +Q2)(1 +g'U(IТ,p)(q)) 
(IТ,р) 

/2/ 

... 

For the mass scale parameters the following values are used, 
Л 11 = 1.18 GeV/c 2 and Ар= 2.0 GeV/c2 . At the lepton-hadron ver
tices the bare hadronic form factors are to Ье incerted. Final
ly' nuclear matter calculations lead to п~ (q) "' -1. 1 q

2 
and 1 + 

+ g'U 11 (q)"' 1.53. Within this scheme and in the soft-current 
limit k .... о the -MEC operator in eq./1/ becomes 

4 
J(17') (1, 2) 

2 2 2 
(Л"- m") 

(Л;,- m;2)2 (1- (1- g')U" (О)) 

2 

2 
gAg Р х 

--2 
mp 

2 2 

1 
х [т 

mp кv -+2 1 -+2 
+ ----(1- -q )(1- -q ) 

2(m2 -m2) 4М 2 m2 
2f IТNN* f 1Т .... 2)-+ -+ 

+ -- q (72. q х 
9m 2м (М*- М) · 

х [ 1 
m;2+q2 

р 1Т р 

1 

л;,+q2 

л21Т_m*2 IТ . 

(л 2 2 2](;1 х-; ). 
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IТ' 
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/3/ 

g g2 к 
~ р (1 - _!_q2)(1 - _1_q2) 

2(m2-m2) 4М2 m2 
р 1Т р 

(Л 2-m 2)2 
р р 

m ~(1 + g 'U Р (О)) 

(72•q (.... .... 
(Л~+q2)2 '1 х '2\+ 

m*2 
1Т 

1 + g -~"(О) m 2 

(1 - (1 - g ') U 
11 (О) 11 

+ (1 н 2) ' 

After performing the transformation to the coordinate space we 

obtain 

k·RA ........ ........ 
4 1 -1-- . k•rA J ~ 2 )--
(~r')=тl~ ' е ~ ±(е 2 

J +,-
± е 

k•rA 
-i-2-- -+ ...... ,.._ ... -+ 

)(а i ±а))· r ф(r) i(r1 x rj) _, 
+ 

- .... 1 .... .... ' .... 1 .... .... 
А = Ьу 2 , R = -- (r 1 + r . ) , r = -- (r . - r . ) , · ьvт J ьvт 1 

J 
/4/ 

where Ь denotes the oscillator strength parameter in fm and the 
radial dependence is 

- (Л 2 2 )2 ф(r) = ___ "- m" m;2g2 (Л; - m; 2) 2 (l - (1 - g ')U" (О)) &т М/ [ ф (m; ~у 1 (m; r) gA· 
/5/ 

2 2)2 2 2 2 л2 m * 2 -Л r (Л р- Шр ro р g r 
Л IТ- 1Т 2 17 ) -- Х 

- -17-ф(Л~)Уl(Л"r)- 2 *2 ф(Л17) е + 2m4(1+g'UP(0))16~rM2gA 
~2 rn 17 р 
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m2 к;у2 у2 
ф(у2) == ~ + ~ с(у2) + Сд(у2)' с(у2) 2 р 2(1 + 4МV 2 )(l +е)' 

mP-m" mp 

9М(М*-М)m; 
cd (у2) 

2 2 2 
2f tтNN *С" у 

3. EXPANSION OF ТНЕ NUCLEAR МATRIX ЕLЕМЕNТ 
OF ТНЕ CURRENT OPERATOR 

The partial transition rateя are proportional to the squared 
rnatrix element of the -weak axial current J• be-tween the initial 
and final nuclear states 

л (р.,f1)со+ .... о-) 1 о- ·т tl . wlo+ ·т о 1 2 
1 .. 1 - < 1• == J 1 ' = > ' 
А М/ 

J w = . ~ J (~)(О + . ~ . J (~') (i, j) 
1==1 l<J 

Detailed expтessions for Л (ll,/3) and the resp.ective one-body 
currents can Ье found in refs. 1 1' 81 • In the second-quantization 
formalism the matrix element of а spherical tensor component 
J(Л; t) of the current operator in eq./4/ (Л and t are the respec
tive nroltipolarities in the spin-coordinate and strong isospin 
spaces) r.eads 

(л "'-1 ""-1 (Л t) 1 .... r 
(fJIIJ ,t>lllil == ~ Л t (aiiiJ<o) IIJb)p[aь]Л,t 

а,Ь 
+ 

+ ~ (Л, t > 111 d· J 'Т ') 1 .... r Л-1 t'-
1 

(аЬ; JTIII J(17 ') · с • P[ab]JT;{.cd]J"т']Л,t а < ь 

-c > d 
J,т, J',т"' 

/7/ 

The Roman alphabet indices denote а complete set of quantum num
bers defining а single-particle state except for the magnetic 
quankum nambersl: the brackets denote irreduciЬle tensor product 
and t = (2t + l) 

1 2 
• Тhе one- and two-body density matrices are 

defined similar to ref. 11°1 as 

р 1 
-+ f = Щll [а+ а } Л, t 111 i) , 

[ abJ,\, t а Ь 

i-+f _ + + JT · J'т' Л,t . /В/ Р{[ 1 [ ] , ·'],\ = naьncd (flll [[аааь] [acad] ] llc~) • а Ь J J Т; cd J Т , t 
1/ 2 

n fm = (l + 6 fm ) • 

In the present calculation they are generated Ьу shell-model 
wave functions with configuration mixing which were obtained 

4 

on а harmonic oscillator single-particle basis Ьу diagonaliza
tion of а rtuclear residual interaction of Tabakin's type 1 11/ 

The ground state of 16 0 consists of the closed core configura
tion (О~..;. Oh~ and all ((2s1d) 1 1s - 1 ) , ((2plf) 1 1р - 1) , ((2s1d) 2 1р -2 ) 
and (2s 1d- ) configurations. The negative parity state con- · 
tains up to 95% the particle-hole state (2s 1 1р-1 ) plus seventy 
2p-2h-components. In ca~culating the two-body density matrices 
it is sufficient ' to keep the two strongest (-1% each) configu- . , 
rations ((1dlf) 2 1р-2 ) and (2s 2 1p-2 )from the зiiш-space. 

The repulsive hard core of the nucleon-nucleon interaction 
leads to strong two-body correlations which cannot Ье adequate
ly reproduced Ьу the shell-model configuration mixing in the 
truncated 2fiw(3tw) space. That's why we will supplemertt the 
shell-model wave functions Ьу multiplying them Ьу а Jastrow-type 
cluster expansion restricting ourselves to two-body clusters, 
i. е. , Ьу (1- ~ f .. ) 1 12 , 13/ • We use in our calculation the 

1 < j IJ 

parametrization of Miller and Spencer /14/ 

.... .... 2 
С ij = f (r = 1 r 1 - r j 1 ) = ехр (-а r) (1 - {1 r ) , 

а = 1,1 fm - 2 , {1 = 0.88 Cm - 2 , 
/9/ 

which was checked in calculating МEC-like parity violating mat
rix elements / 15,16 / . According to the familiar Talmi-Moshinsky 
transformation of two-body matrix elements from jj~coupling 
scheme to the relative and centre-of-mass coordinates r and R 
of а pair of particles, the douЬly reduced matrix elements in 
eq./6/ are determined Ьу а linear combination (l.c.) of radial 
integrals of the type (аЬ; JT 111 J (;') 111 cd ; J' Т')- l.c. 

J drr2 Rnf (r) jL (kr/,/2) У1 (m('lf,p)r) R n•f,(r). · Here R
0
eis the 

normalized spatial part of the harmonic oscillator wave func
tion and jL is the spherical Bessel function. The Jastrow corre
lations are introduced Ьу the replacement R0 f (r) -> (1- f(r))R0 t (r). 
Their influence on the n.m.e. of the one-body current can Ье 
treated in а similar way Ьу exploiting the relation 

А w ( ' ) ~ J (О} 1 
i= 1 

with 

1 
2(А -1) i ~ j (1 - f(r)) (J(~)(i) + J(~) (j)) (1- f(r)) 

J w ( ") (Jl., {3) J..... ( ' ) J 4 (") 
(О) 1 = g (О) 1 + (О) 1 • 

/10/ 

Here J(O)(i) (J ~О) (i)) stands for the space-like (time-like) part 
of the one-body current. Тhе constants gll and g/3 are given Ьу 
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gtt g_A,j2 ((gp/gA -1):; -1), gfЗ= gA0,932,j2(1 + :;~J 

Ev = 95.121 MeV, Е о= 11.05 MeV, R = 3.51 fm, а= 1/ 1i37. 

Further, 

... ... ,.. ,.. 4 v2gлJ с· > ... v о 
J(O} (i) = j

1 
(qr

1
)u

1 
.r

1 
r_ (i), J(O) (i) =--М- о qri ui · i 1

-
1 

• 

r = 1- (т s. _ i т у ) , 

111/ 

where q is dimensionsless momentum q = E(v O)J:r1ic. If the two-body 
spin-(isospin) operators ' 

IS±(i,j) =-f<иi ±aJ), т± (i,j) =f(т_(i)± т_(j)), /12/ 

are defined, the space-like part (the time-like part is treated 
in analogy) is rewritten to give 

~ ~ А А 

J (О} (i) + J (О) (j) = ~ (j
1 

(qr 1 )r 1 ± j 
1 

(qrJ) r J) ( •S + (i, j) Т± (i,j) + 
~- /13/ 

+ •S _ (i, J) т _ (i, J ) ) 
+_. 

. . r i 
with r = -- = 

i - 1 t\ 1 
Starting w1th 

v .1!- у 1(;1 ) 
3 

L L " 1 iq•ri L ,.. " 
i JL(qr 1 )Y м<r 1 ) =~(е Yм(q)dq /14/ 

and using the expansion of the plane wave into spherical harmo
nics the relation is obtained 

К+ f+L 
L,.. . L ,.. - - 2-- . f] 

jL(kr 1)Yм(r 1 ) ±JL(kr . )Yм(r . ) = ~ ,)4"(-) [1± (-) .х 
J J к.f ' 15/ 

х jк(qR)jf(qr)k ft (~f0 ·~) 1: (KQfm i LM)Y ~(R)Y~(;), q =Q//2. 
Q,m 

Now, the n.m.e. of the one-body current Ъecomes 
... w 

00 
2 2 

<fiJ(o)li> - f.c. f R 0 t(r)jf (qr)(1-f(r)) Rn' f'(r)r dr. 
о 

/16/ 

It is seen that in lowest order of eq./15/ and for low momenta 
(j (qr) ... 1) the change in the radia l i ntegrals is of the same 
ma~nitude as their deviation from the Kronecker symЬol due to 
the correlation function f(r) , i. е. , negligiЬle. However, if 
operators of the type under consideration are involved in high
momentum processes, the effect of the repulsive two-body corre
lations can throughout become remarkaЬle. 

6 
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1 

4. RESULTS AND CONCLUSIONS 

In our previous calculation fЗI we have demonstrated that the 
effect of spreading of the 2p-2h admixtures over all possiЬle 
2h(d'"excitations for the ot -state and over the two-selected 
Зhcuexcitations for the 0-t-state results in а destructive inter
ference of the small 2p-2h contributions to the n.m.e. of the 
exchange current operator. Тhis leads to the simple relation 

- 4 + -1 4 
1Ww + зtw< 0 1 ; 1 1 J("')l0 ;O>ofiw+zfl(l) "'ao.Вo<2slp IJ("') IOp- Oh > , /17/ 

а 0 and {3 0 being the respective weights of the leading components 
of the initial and final nuclear states. According to this rela
tion it is possiЬle to illustrate clearly the sensitivity of the 
long-rang.e and short-range pieces of J~77 ') to the short-range 
and medium polarization effects Ьу studying only the right-hand 
side. 

In the approximatly soft-current {3 -decay process the differen
ce between the hard-pion and/З soft-pion resнъt,.lj on the partial 
rate (the value of <01;11JfJ/Jiot;O> = < JtPAl) > ) will measu
re the inconsistency in the determination of the transition ope
rator and the nuclear wave functions. Тhat's why once short-ran
ge correlations are included in the nuclear structure picture, 
the heavy-meson contribution reduces Ьу almost of one order of 
magnitude. As а result, the two-body nuclear weak-axial charge 
density is strongly dominated (Ьу 95%) Ьу the one-pion exchan
ge which is in accordance with chiral invariance statements. 
In the IL-_capture the short-range piece of the exchange opera
tor behaves in а similar way (taЬle 1). 

The long-range part of the МЕС operator in the hard pion mo
del (eqs./1/, /3/) differs from the respective one-pion exchan
ge operator !t77) of the soft pion model Ьу the presence of the 
factors ф(у2 ) f 1. The latter indicate that а piece of J(~)ori
ginates from the Р"- and А1Р" -weak decay currents. Because of 
that Jf77) appears to Ье slightly more enhanced Ьу the medium 
polarization effects (ф (m;2) = 1.08), and is much more damped Ьу 
the hadronic form factors (ф(Л~) ~ б), on the other hand.The ne r 
effect including also the Jastrow correlations amounts in а re
ducement of t he n.m.e. <J(:) > Ьу 40% compared to 20% for the 
ex~2ance operator of the soft pion model, for which the value 
<J(77) > = -о, 1270 is obtained. 

Now, using the МЕС operator from eq./3/ we shall carry out 
the shell-model calculation to get the rat i o ЛILjЛ.В from which 
the ratio of the induced pseudoscalar to the axial-vector coup
ling constants g /gAcan than Ье extracted . In treating the one
body current we tind that the simple relation /17/ remains valid 
only for the space-like part because it has the same (Gamow-Tel
ler) form (eq./8/) as the МЕС operator. Тhе one-body weak axial 
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ТаЬlе 1 

Contributions to < 0~, т= 1IJ(t(~·~ о1+' т =о > wi th a~d 
without hadronic form facto:s (F), the correlation func
tiяn f(r) and th~ medium polarization corrections (П). 
Л~0}(Лf3 ) denotes the partial {3-decay rate calculated 
withoul

0
n(with) correlation effects 

Operator term without f 1 with: f f + F + П 

---
4(/3*) 

< J (rr J > -о. 1511 -о. 1129 -о. 1055 

--
4 ({3*) 

<J(pA1) > 0.0367 0.0085 0.0031 

-
4({3*) 

-о. 1144 -о. 1044 -о. 1024 <J (rr') > • 

Operator 
-4 4 
J (rr) J (77 ') 

f3 f3 Л corr f Л (О} 0.75 0.95 

charge density operator (- j 0 (kr 1 ) ;i · Vtl М) to Ье renormalized 
Ьу МЕС effects is rather sensitive to the art of sprea
din~ of the 2p-2h-admixtures to the initial and final nuclear 
states. Because of that in calculating the one-body contribu
tion to the n.m.e., the complete 70-component wave function 
of the- 01-state from ref. 1111 will Ье ш;еd. Тhе results of the 
calculated ~--capture and {3-decay partial rates in this exten
ded shell-model configuration space are given in taЬle 2 for 
three different values of the oscillator strength parameter Ь. 
One can see frorn the taЬle that the renormalization l1 
= < J(~) >/<J ~) > does not strongly depend on Ь. However, the 
absolute value of Л{3 changes Ьу about 50% if Ь is varied Ьу 10%. 
This is so because of the proportionality of the Gamow-Teller 
operators to Ь for small momenta (j1 (х) .. х/3). As а resul t, 
а value Ь = 1. 6 fm, which differs from that extracted from 
electron scatterin~ data, is likely to reproduce the data of 
Minamisono et al. ~ whereas the theoretical prediction of 
Лf3 for Ь = 1. 77 fm clearly f avours the data of Gagliardi et 
al. 161 • Тhе partial р.- -capture rate (k Д "' О. 8m2 ) is less sen-
sitive to the b-value. 

17 
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ТаЫе 2 

Тhе partial transition rates (in s-1 ) calculated with 
the shell-model wave functions and the short-ranEe plus 
medium ~olarization eff~c:s. Тhе experime~tal value of 
the rat1o. of the trans1t1on rates (AiljЛP)-e-..= {3.:8.:!:. 

.:!:_ 0.8)· to-3 a~-cor-dinf to refs/ 0• 171or (2.62 .:!:_ W. 35) ·10 з 
according to refs. 6• 17/, Тhе muon capture and beta
decay observaЬles are denoted Ьу Р. and f3 respectively. 
F-or other notations see the text 

n.m.e. ь 1.6 1.7 1. 77 

--
4{{3*) 

<J (и') > -D.0932 -0.0846 -0.0785 

-
<J4({3*1> 

(О} 
-0. 2336 -0.2198 -0.2111 

-
8{3 1.40 1.38 -1.37 

-
лf3 0.61 0.52 0.39 

<J 4(~) > 
(и ) -0.0824 -0.0730 -0.0674 

-
<J 4{р.) > 

(О) 
-о. 1906 -о. 1754 -о. 1659 

-
8 1.43 1.42 1. 41 

р. 

-
р. 

Л (gpl'g л= 13) 1569 1420 1330 

-
л Р.7 лf3 - 2572 2730 3410 

So, the following conclusions can Ье drawn: 
i) Account o"f repu1sive two-body correlations of Jastrow 

type restore the dominance of the one-pion exchange in the two
body weak axial charge density operator of the hard-pion model 
which is in accordance with chiral-invariance statements. 
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ТаЬlе 1 

Contributions to <О~,Т= 1IJ(i(~*~o1+, Т ""Q > with a~d 
without hadronic form facto:s (F), the correlation func
tiBn f(r) and th~ medium polarization corrections (П). 
Л (O'J(лf3 ) denotes the partial {3-decay rate calculated 
withou1°n(with) correlation effects 

Operator term without f 1 with: f f + F + П 

---
4(/3*) 

< J (77 J > -о. 1511 -о. 1129 -о. 1oss 

--
4 ({3*) 

<J(pA1) > 0.0367 0.0085 0.0031 

-
4({3*) 

-о. 1144 -о. 1044 -о. 1024 < J (77 ') > \ 

Operator 
-4 4 
J (77) J (77 ') 

f3 f3 Л corr /Л (О} 0.75 0.95 

charge density operator (-j 0 (kr 1)(f1.v1/M) to Ье renormalized 
Ьу МЕС effects is rather sensitive to the art of sprea
dinA of the 2p-2h-admixtures to the initial and final nuclear 
states. Because of that in calculating the one-body contribu
tion to the n.m.e., the complete 7Q-component wave function 
of the- 01-state from ref. 1111 will Ье used. Тhе results of the 
calculated ~--capture and {3-decay partial rates in this exten
ded shell-model configuration space are given in table 2 for 
three different values of the oscillator strength parameter Ь, 
One ·can see from the taЬle that the renormalization 1) 

= < J(~) >/<J ~) > does not strongly depend on Ь, However, the 
absolute value of Л{3 changes Ьу about 50% if Ь is varied Ьу 10%. 
This is so because of the proportionality of the Gamow-Teller 
operators to Ь for small momenta (j1(x) .. х/З). As а result, 
а value Ь = 1.6 fm, which differs from that extracted from 
electron scatterin~ data, is likely to reproduce the data of 
Minamisono et al. ~ whereas the theoretical prediction of 
Лf3 for Ь = 1. 77 fm clearly f avours the data of Gagliardi et 
al. 151 • Тhе partial ~- -capture rate (k Д "' О. 8m2 ) is less sen-
sitive to the b-value. 

77 
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ТаЪlе 2 

Тhе partial transition rates {in в-1 ) calculated with 
the shell-model wave functions and the short-ranEe plus 
medium ~olarization eff~c:s. Тhе experime~tal value of 
the rat1o. of the trans1t1on rates (Afl.jЛP) 8-..= (3.:8.:!:. 
~ 0.8)· tО.з aecor-dinf to refs/Б,171or (2.62 ~ W. 35) ·10 з 
according to refs. 6, 17/, Тhе muon capture and beta
decay observaЬles are denoted Ьу Р. and f3 respectively. 
F-or other notations see the text 

n.m.e. ь 1.6 1.7 1. 77 

--
!1{{3*) 

<J ("') > -.0.0932 -0.0846 -0.0785 

-
<J4(f3*\. 

(О) 
-0.2336 -0.2198 -о. 2111 

-

f)f3 1.40 1.38 1. 37 

-
лf3 0.61 0.52 0.39 

<J4(~)> 
(17 ) -0.0824 -0.0730 -0.0674 

-
<J 4{р.) > 

(О) 
-0.1906 -0.1754 -о. 1659 

-
8 1.43 1.42 1. 41 

р. 

-
р. 

Л (gplg л= 13) 1569 1420 1330 

-
л ".7 лfЗ - 2572 2730 3410 

So, the following conclusions can Ье drawn: 
i) Account o'f repu1sive two-body correlations of Jastrow 

type restore the dominance of the one-pion exchange in the two
body weak axial charge density operator of the hard-pion model 
which is in accordance with chiral-invariance statements. 
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Кирхбах Н., Камалов С . , Егер Х.-У. Е4-84-37 
Влияние корреляций на коротких расстояниях и nоляриэации среды 
на двухчастичнуо плотность слабого аксиального эаряда в иэовекторных 

переходах 180(0 {) .. 16N (0 1) 

Отталкива~ие корреляции типа корреляций Джастрова о волновых функциях 

переходов 01 ... 01 . ЛТ • 1 в системе с А .. 16 существенно подавляот вклад 
р- и А 1 -меэона во временнуо компоненту обменного слабого аксиально-вектор

ного тока в модели жестких пионов. Вместе с эффектами поляриэации среды и 

адронных формфакторов он11 умень~:~а10т вклад однопионного обмена на 40% .Приме
нение маленького осцилляторнога параметра (Ь ~ 1,6 Qм) поэволяет описать 
одновременно экспериментальные веЛitчины парциальных скоростей ,.--эахвата и 
~-распада /последние соответствуот данным японской группы/ для отношения 
константы индуцированного псевдоскалярного вэаимодействия к аксиально-век

торной константе lp/ gA .. 13. 

Работа выполнена в Лаборатории теоретической фиэики ОИЯИ. 

Сообщение Объединенного института ядерных исследований. Дубна 1984 

Kirchbach М . , Kamalov S., Jager H.-U . Е4-84-37 
Short-Range and Med i um Polarization Effects in the Two-Body Weak 
Axial Charge Density for the Isovector Transitions 16 o<Oi> .. 16N(01) 

Repulsive two-body correlations of the Jastrow type in the shell-model 
wave functions of the oi •• О\ • лт = 1 transitions in А= 16 nuclei are 
shown to damp cruci ally the р- and A 1-meson exchange contribution to the 
time component of the two-body weak axial vector current in the hard-pion 
model. ComЫned with medium polarization effects and hadronic form factors 
they reduce the one-pion exchange contribution Ьу about 40%. With а small 
oscillator strength parameter lb = 1.6 fm) it i s possiЬle to reproduce si
multaneously the experimental "-capture rate and the recent data in the 
part ial ~-dec~y rate reported Ьу the Japan group for а ratio of the induced 
pseudoscalar to the axial-vector coupling constants glgл= 13. 

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

Conununica t i c>п v! the Jo int lnstitute fo r Xuclea r Resear c h . Dubna 1984 


