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The mean lives of the 677-keV level obtained from
measurements with various targets are summarized in
Table l. The average of all these measurements is

r(677 keV) = (1.55+0.30)&(10 "sec.

About half of the error arises from uncertainties in the
stopping power and in the thicknesses of different
target layers.

For the 709-keV level only a lower limit for the life-
time could be established. Assuming an experimental
error equal to two standard deviations, this lower limit is

r (709 keV) ~&3.0X10 "sec.

The energies of the 6rst two levels in ' P adopted from
our measurements with various reactions are 677.0~1.0
and 709.0~1.0 keV.

DISCUSSION

The strength of the 677-keV Mi. transition is related
to the transition probability for the P decay "S—+ 'sP

by the formula given by Kurath. ' '

r= (4.0&0.4)&10 ") 1+0.2125 sec
(~r2'rll~rll~ 7'~&

for" logft=4. 39&0.03. As this is a rather slow tran-
sition, the lifetime obtained by ignoring the orbital
interaction is much too slow. The ratio of the reduced
matrix elements representing the orbital- and spin-
dependent interaction, obtained from the above expres-
sion by substituting the measured lifetime for r, might
have either of two values: +2.8+0.8 or —12.2&0.8.

tA'iechers and Brussaard" have calculated the M1
transition probabilities for the first two states in "P
using the shell-model wave functions of Glaudemans
et ul. '4 The lifetimes derived from their results are
1.6)&10 " sec for the lower state, in excellent agree-
ment with our measurement, and 6.5&(10 " sec for
the upper state, consistent with our experimental limit.

'~ G. Frick, A. Gallmann, D. E.Alburger, D. H. Wilkinson, and
J. P. CoKn, Phys. Rev. 132, 2169 (1963).

1 G. Wiechers and P. J. Brussaard, Nucl. Phys. 73, 604 (1965)."P. W. M. Glaudemans, G. Wiechers, and P. J. Brussaard,
Nucl. Phys. 56, 529 (1964); P. W. M. Glaudemans, G. Wiechers,
and P. J. Brussaard, ibid. 56, 548 (1964).
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The purpose of the paper is to investigate the sects of the short-range N-N correlations on the branching
ratio W(pn -+ nn)/W(pp ~ np), on the distribution of the absorption rate with respect to the projection
of the openintg angle between the emitted nucleons, and on the total absorption rate in negative-pion ab-
sorption by C" nuclei.

l. INTRODUCTION

A S a useful method of getting some interesting in-
formation on nuclear structure, the absorption of

stopped negative m mesons has attracted the attention
of many theorists and experimentalists. ' ' The informa-
tion obtained from a study of the pion-capture process
is as follows:

(1) The negative-pion absorption at rest occurs pref-
erentially on a proton in a strongly correlated nucleon

~ T. Ericson, Phys. Letters 2, 278 (1962); Il-T. Cheon,
C. Nguyen-Trung, and Y. Sakamoto, ibid. 19, 232 (1965); R. M.
Spector, Phys. Rev. 134, B101 (1964); S. G. Eckstein, ibid. 129,
413 (1963);H. Byfield, J. Kessler, and L. M. Lederman, ibid. 86,
17 (1952); M. S. Kozadayev, M. M. Kulyukin, T. M, Sylyayev,
A. A. Fillippov, and Yu. A. Shcherbakov, Zh. Eksperim, i Teor.
Fiz. 38, 409 (1960) LEnglish transl. : Soviet Phys. —]ETP 11,300
(1960)g; A. T. Varfolomeev, Zh. Eksperim. i Teor. Fiz. 42, 725
(1962} t English transl. : Soviet Phys. —JETP 15, 496 (1962)J.

2 Il-T. Cheon, Nucl. Phys. 79, 657 (1966).
3 Il-T. Cheon, Phys. Rev. 145, 794 (1966).

pair, and this ejects two nucleons out of the nucleus,
leaving a two-hole excitation behind. Since the transi-
tion rate to a shell-model state of two holes has a sensi-
tive state dependence, appreciable information about
the two-hole states, in particular their spins and orbital
angular momenta, is obtainable from an investigation
of this transition process.

(2) Since the pion is absorbed at rest, the momentum
distribution of the nucleons in the nucleus can be ob-
tained by measuring the momenta of the ejected
nucleons.

(3) From the energy and momentum conservation
law, in the case of the m absorption by a single nucleon
in the nucleus, the elementary processes s- +p~ ri+y
and ~ +p —+ ts+s' are possible. However, in the case
of nucleonic absorption (nonradiative and nonmesonic
capture) the 7r mesons are dominantly absorbed by a
strongly correlated nucleon pair in the nucleus, i.e.,
sr +p+n~N+n or s. +p+p —+n+p This is con-.
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firmed by experimental evidence. ' Since the two nu-
cleons share between themselves the available energy
(139.6 Mev, the pion rest mass) released in the pion
capture, they acquire a relative momentum of about
730 MeV/c. From this it is concluded that the capture
process occurs in relative distances of the order of 0.5 F.
On the other hand, the range of the repulsive core of the
nuclear force is of the same order. Therefore, the short-
range N-N correlations due to the repulsive core of the
nuclear force give to the pion capture the important
effects shown in Ref. 1. When the nuclear correlations
are not considered, the relative-momentum distribu-
tions of the ejected nucleons are shown by simple
curves. However, a large dip appears in the distribu-
tions because of the effects of nuclear correlations. As
the strength of the nuclear correlations increases, the
depth of the dip becomes larger and its position shifts
toward the low-momentum region. This means that the
high-momentum parts of the absorption rate increase
with the effects of the nuclear correlations. Further-
more, the relative angular distributions of the x -meson
absorption rates vary in large angles under the effects of
nuclear correlations. This fact will be shown in Sec. 3.
On the other hand, the pion capture gives us important
information on the short-range E-E correlations.

(4) Information is obtained on the mechanism of the
reaction, such as the ratio of the radiative to the nu-
cleonic capture, the one- and two-nucleon ejection
probability, the branching ratio W(pe ~ ee)/
W(pp —+ mp), and so on. The ratio of the probabilities
of e -meson absorption by ep and pp pairs depends on
the effective nucleon-nucleon forces inside the nucleus.
Since our understanding of nuclear structure depends
on a knowledge of these forces and there is as yet no
basis to assert a priori that they are different from the
analogous forces for free nucleons, the determination of
the ratio of the probabilities of x -meson absorption by
ep and. pp pairs presents an extremely important
problem.

The purpose of this paper is to investigate the effects
of the short-range E-X correlations on the branching
ratio W(pm ~ ee)/W(pp ~ ep), on the distribution of
the absorption rate with respect to the projection of the
opening angle between the emitted nucleons, an.d on the
total absorption rate in negative-pion absorption by C"
nuclei.

2. DERIVATION OF THE ABSORPTION RATES

The x-E interaction is taken to be the ordinary
pseudovector interaction

4'N'Y57 prlPNBA &-
pc

4 S. Ozaki, R. Weinstein, G. Glass, E. Loh, L. Neimala, and
A. Wattenberg, Phys. Rev. Letters 4, 533 (1960).

In the nonrelativistic approximation this is'

fh Z—g~eI ri/i~a&4+ g~e (y+y')+/~844 . (2)
p,c 23Ic

Since the process under consideration is the absorp-
tion of a stopped pion, y =0, we can rewrite the e-1V
interaction as follows:

where

p
4'NrtpNe ' V rk MNre ' V NING'

M
(3)

6=——
pc (2+c2)1/2

In the interaction (3) the first term corresponds to pion
capture from the 2I' orbit and the second one to that
from the iS orbit. We assume that the pion is captured
from the 2I' orbit by C"„nuclei.

The Hamiltonian describing the x -meson absorption
by the strongly correlated nucleon pair is given in the
form

3' ".=G Z r-(i)e(i) V(i)y (i)-
=G[-, (T S+r e) (vzc' +V@ )

+(T e+r S) (-,'Vgy-+V, c-)7, (4)

by separating the center-of-mass and relative motions
of the nucleon pair in the nucleus, where

vg=v(1)+v(2), v„=Lv(1)—v(2)7/2,
S=[e(1)+e(2)7/v2, e= [e(1)—e(2)7/v2,
T= [r(1)+r (2)7/V2, r = [r(1)—r (2)7/V2,

C = [4 (1)+4 (2)7/2, 4 =4 (1)—&(2)

T = (T, iT„)/V2. —

The wave function of the initial nucleus is given on
the basis of the I=5 coupling scheme

~i)=Q (L,M,Xy ~LpMp)(SvS'y'~S'Ms')

)& (T,A&T'A'
~
TA) Q (rdSL; X ~e&l&ell2 X)

X (ELM I Xp)4.(LP'T')
Xg~r, sr(R) q i ( )&sr. r,~X„(&)

where ( ~ ) and ( ~ ) are Clebsch-Gordan coefficients
and, transformation brackets; C,(LQ'T') is the wave

' For example, see J. J. Sakurai, Invariance Principles and Ele-
mentary Particles (Princeton University Press, Princeton, N&&
Jersey, 1964), p. 27.

where the coupling constant f'/47rhc= 0 08. , and the pion
field. is

ck z
exp —(y r—Et)

(2EL') '" h
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Tmx.E I. Spin and parity of target nucleus C".

FIG. 1.The scheme of the
initial or final states. JP—0+

+ (PP)
JP =0+ S=0

10 + (Pst)
JP=3+ S=1

Jpair

0+

function of the core nucleus; f~r,sr(R) and p t (r) are
the harmonic-oscillator wave functions of a nucleon
pair for the motion of their center of mass and their
relative motion; and X and X represent the spin and
isotopic spin wave functions of the pair. For the radial
wave function of the relative motion of a nucleon pair
in the nucleus, we can take account of the effect of cor-
relations due to a repulsive core in the nucleon-nucleon
interaction. ' ' From the selection rules included in trans-
formation brackets, 2ttt+2ns+t&+le 2ts+——2A"+l+L
and it+Is=l+L=X, and spin-parity conservation, the
quantum numbers of the pair coupled to the core
nucleus are selected. The allowed quantum numbers are
given in Tables I and II.

The ground state of C" is constructed of 1s-state
nucleons and 1p-state nucleons in the shell-model
scheme. There are three ways to form the pair from the
nucleons in these states.

Case 1:The pair is formed by two nucleons in the
1s-state. From the selection rules, 2nt+2es+lt+ls
=2n+21V+l+L and it+is ——1+L=X, the quantum
numbers which the pair can take are m= E=/= I.='A=O.
Therefore, it is concluded from Table I that this case
contributes to the pion absorption by the relative S-
state (pp) pair.

Case 2: The pair is formed by a nucleon in the 1s
state and. one in the 1p state. We get X= 1 by the selec-
tion rules. In the model under consideration such a pair
does not exist in the ground state of C".

Case 3:The pair is formed by two nucleons in the 1p
state. Under the same consideration of the quantum
numbers for the pair, the pions can be captured by the
relative S- and D-state (pts) pair and the relative S-
state (pp) pair. In a similar way the final state is given
as follows:

~Z)=V-re~)i(K, X+K Y+l r)]
)('@&(L&gT )Xsiz&ciXrizgse

&

where

and I, and X are the recoil momentum and position
vector of the residual nucleus. Using the coordinates
given in Fig. 1 and considering momentum conserva-
tion, K+K.=O, we can rewrite the wave function of
the inal state in the form

~&)= V 'exp i(K,+K) Rp

M K 2%K,
i — R+ik r.+2M M,+2M

XC'g(LqS T )Xa i„iXr

= V 'exp(iK R+ik r) C, (L. S' T') Xs.„xr.s. , (6)

where Rp= (MoX+2MY)/(M, +2M) and R= Y—X.
Here we assume the zero-range absorption, that a pion
is absorbed by a nucleon pair at the center of mass, i.e.,
g(rt) =p(rs) =g(R). Since the m-meson wave function
for the 2I' state, given in the well-known form')

g 3/2 g
~(R) = E exp — E ~Ft.(P)

28p &38p 2ap )
Z )sl' Z

zr,„(i),
28pl v3op

varies slowly in the region of the nucleus, this assump-
tion is reasonable. In (7) the approximation to the
second line is made under the condition ZRp/ap«1 (with
Rp standing for the nuclear radius) which is fulfilled.
for light nuclei.

Thus we can calculate the matrix elements which
describe m=meson absorption by the nucleon pair using
the method of Refs. 2 and 3.Using a correlation function
of the type

f(r) = 1—exp (—mrs),

we get the following results:

TAsx,E II.The allowed quantum numbers of the nucleon pair.

k= (kt —Irs)/2,

Y= (r,+r,)/2,

K=k,+ks,
Z= Zj.—1'2,

G. M. Shklyarevskii, Zh. Eksperim. i Teor. Fiz. 45, 698 (1963)
LEnglish transl. : Soviet Phys. —JETP 18, 480 (1964)]; R. I.
Jibuti and T. I. Kopaleishvili, Nncl. Phys. SS, 337 (1964).

0
j.
0
0
0

0
0
0
2
2
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(a) For pion capture by the relative D-state (p/3) pair,

G 4'~ Z)3/2 (7ry'/21 1q3/4
&PI5/'-"~ II; p~D&= — —

I Z (—)"I'2 (&)fool —
I

V 2420 ao) ~ E30) y yu)

K2 — ( k2q (qy
'/' ( k'q—

XP expl ——expl ——
I

—
I

—
I

expl ——
I

. (8)
E 4 E 47) E&) E gi

(b) For pion capture by the relative S-state (P73) pair,

G 4'~ Zq»2 1 go/4
&PI5{l~~ II; p73s&= —

I 2 ( )~Y'227(X)Ao —
I

I/'2+20 aoi 30) u yu)

( +'i - ( ~'i (yi'" (
&«"xpl —I e~l ——

I

—
I

—
I e~l ——

I (9)
& 4) (4~) &~) E yi

(c) For pion capture by the relative S-state (PP) pair formed. by 1p-state protons,

G (Zq'/' 77 (1q'/4
P'I5{' " lI pp~&= &(1—12'~'I»)l —

I I

—
I

(5" -3+5" 3+5 -3)
I/' 4 (ao) 2&2 &yu)

( lt' /'3 '/' ( Z' — k') (y) '/' ( k')-
&Cexpl ——A ol

—
I

1 —exp
I

—
I I

expl
4u k2 E 3u 4y) E7/) E 47/)

( ~'& ( ~l'" (~l'" (~l'" ~'~ (' ——
I e~l ——I+ I

—
I

—2l
—

I +I —
I

—
I expl ——

I
(10)

3y) 4 4y) E 7/) kg) Er/) 3y) E 47/)

(d) For pion capture by the relative S-state (pp) pair formed by 1s-state protons,

G (Z)3/27r 1 )3/4
&PI5{'"" lI; PPs&= &(»2'&'I—»)l —

I

——
I

Ao(5,- 3+5,-o+5,-3)
y 4 lao) 2 yu)

Esp — ( koq (7~3/2 42-
&«xpl —I e~l —I

—I-I -p — (»)
E 4ui 4 47) I&)

In (8), (9), (10), and (11),7/=y+$,

Ao'

g)
—3/2 ( P -3/2

= 1-23/2I 2+-
I +I 1+-

I

7) 4 y)

1
= 1—2'"I 2+-I +I 1+-I

and

( $) 3/2 ( P 3/2 5 (-»-2"'I 2+-
I +I 1+-

I
+- 1-2"'I 2+-

I
+I1+-

I

yi k y) 3 k y)

g 2

( p)
—7/2 ( —7/2

=1—2'"I 2+—
I +I 1+—

which denote the shifts of the normalization constants due to introduction of the correlation function f(r) into the
harmonic-oscillator vrave functions describing the relative motions of the nucleon pairs. If the nuclear correlations

are neglected, i.e., p
—+~, then A o Ar =Bo 1.The par——arneters y——and u are the constants of the harmonic-oscills, tor

wave functions for the relative and center-of-mass motions of the pair. They are determined from the electron-

scattering data, buy=0. 374 F '.7

7 R. Hofstadter, Ann, Rev. Nucl. Sci, 7, 251 {1957);Rev. Mod. Phys. 28, 214 {1956),
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Thus the absorption rates are given by the Golden rule

2'
W= — Q )(F I K~"~~I) ~'pg

Pg av

where g, denotes the average on the final state,

P'2

and

pgdEg —— dkdK,
(2ir)'

$2/2 $2+2 $2+2
+ +

M 4M 2M,

In order to get the distribution of the opening angle between the emitted nucleons, it is convenient to use the
coordinate system given in I'ig. 2 in integration with respect to k and K.

Under the assumption that the energy is shared equally between two emitted nucleons in the pion absorption,
we have ~ki~ = ~it~~, in other words P=m/2 in Fig. 2. When P=m/2,

— 1 M — -(1 Mq
cos0'= —+ If.' D

I

—— IE-'+D
4 2m E4 2m)

where
1 1+, D= (M/A') (pc' B), —

res 2M M,

with 8 the separation energy.
The distributions of the absorption rates with respect to the projection of the opening angle 0+ between the

emitted nucleons are, then, given as follows:

(a') For pion capture by the relative D-state (pe) pair,

dw(pe ) r Bo' ( x' ( k' (y)'" k' 'k' (1 M)=~(ps ) exp/ —— exp/ ———
/

—
I exp —— —

/

—— /E +D
d cos0~ 20 y' 4 2n k 4y 4i/ D E4 2m~

(b') For pion capture by the relative S-state (pn) pair,

dW(pea) r a,2 X2 —
k2y ~ ~/2 ( k' ' Z4k'

=—C(Pes) exp ——exp ——
~

—— exp~ —— —— ~K'+D
d cosO~ 20 n' 2n 47/ r/ 4 4r/ D 4 2m/

(c') For pion capture by the relative S-state (pp) pair formed by 1p-state protons,

(12)

(13)

k2) ( k2 —
(~ 3/2 ~) 5/2 k2 (~ '//2- k2 2k2 —

(1 M -2

+—
I

— exp ——
I

— &'+D
3y/ E 4y (i/ r/i 3y (i/ 47/ D E4 2m

(d') For pion capture by the relative S-state (pp) pair formed by 1s-state protons,

did/ (ppss) It2 —
( k2) (y) 3/2 k2 -2 k2 (1

,'rC(pp, ')-Ap exp ——exp(
~ I I

exp (
It'+

d cos8 2n ( 4y/ (g) 4i/ D E4 2m

(14)

The de6nition of F is and C denotes the weights;

C(pr/n) C(~s) 3EZ/4 12

c(pp~') =z(z—1)/4= 3,
C(ppss) =Z(Z 1)/4=—
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Fro, 3. Distribu-
tions of the absorp-
tion rate with
respect to the pro-
jection of the open-
ing angle between
the emitted nucleons
for various values of
the correlation pa-
rameter g„('S)when
&„(3D)is 6xed to be
1.8 F 2.

10 I dvos)
pl icosa »('S)=eF-'

@~PS)=1.7F"

@Pa)=~F
nfl)=OO

Fxo. 2. Coordinates of the momenta, k and K, of the
two ejected nucleons.

3. mUMZRrmr, RZSUI.TS AND DISCUSSrOm

In this section it is shown numerically how the short-
range E-S correlations in6uence the branching ratio
Ii'(pn-+ nn)/W(pp-+ Np), the distributions of the ab-
sorption rate with respect to the projection of the open-
ing angle between the emitted nucleons, and the total
absorption rate in negative-pion absorption by C"
nuclei; the results obtained by our theory are compared
with the experimental values.

A. The Angular Distribution of the
Absorption Rates

The angular distributions of the absorption rates for
(pn) pair are shown in Figs. 3 and 4. They are sensitive
at large angles to the correlation parameters. When the
correlation parameter for the triplet D-state (pn) pair
is fixed, t„„('D)= 1.8 F '; as the value of the correlation
parameter for the triplet S-state (pn) pair $»('S)
becomes larger, the peak existing near 150' shifts to a
larger angle, its height goes lower, and the depth of the
dip at 90 becomes shallower. Increase of the value of
the correlation parameter g„„(sD)makes not only the
position of the peak existing near 150 shift to larger
angles but makes its height go higher for the Gxed value
of tile col'1elatloll pal'allleter $y~( S)=1.7 F . It 1s
known from Figs. 3 and 4 that thc angular distributions
are scarcely influenced by the short-range E-E correla-
tions in angles smaller than 50 . The experimental
values shown in Fig. 4 were obtained by Demidov et al. '

W(pe ~ NN tgo')

W(pn ~ nn; 90')

8'(pp ~ np; 180')

~(pp -np) 90')

TcaLz III.The ratio of the capture rate at 180' to that at 90'
W(SX; 180')jS'(NS; 90'). Our results are obtained for $~„(3S)=1.7F ', g„„(3D)=1.8 F ', and g»(IS) =1.6 F~.

O' R' 60' 90' 1P.O' 150' 180

B. The Branching Ratio W(pn~ nn)/8'(pp~ np)

As was mentioned previously, since the x mesons
are absorbed by the strongly correlated nucleon pair,
the ratio of the probabilities of pion capture by pn and

pp pairs depends on the effective nuclear forces in the
nucleus. Therefore, the determination of the ratio
presents an extremely important problem in the inves-
tigation of the property of the CGective nuclear forces
and of thc nucleon %'avc function ln thc nucleus.

Flo. 4. Distribu-
tions of the absorp-
tion rate with
respect to the pro-
jection of the open-
ing angle between
the emitted nucleons
for various values
of the correlation
parameter $„„(3D)
when g„„('S)is axed
to be 1.7 F

dW(0&)
clcOs 9

8
%pn('S) =VF '

Rpii('D)= oo

Sp('D)=1.8F *

I,& .~

i'
ape('D)&. 2F '

~ Cpm('&)=& &F
'

~~gn(IC)&.OF-'

~hpn(ip)=OZF '

The theoretical values are somewhat larger compared
with the experimental values between 50 and 900 and
there is, further, a discrepancy at 170 . The ratios of
the capture rates at 180 and 90 are given in Table IlI.
Our theoretical results are obtained by using the values

g,.('S)=1.7 F-', g,„(sD)=1.8 F-s, and g„,( S)= 1.6
F '. The angular distributions for pion absorption by
the pp apir are shown in Fig. 5 for each value of the
correlation parameter $»('S). The values of separation
energy of the nucleons in the single-particle energy state
are taken from the report of Pugh and Riley. 9 Finally,
it is worthwhile to note that the experimental errors are
fairly large.

6b
1.9'

~ 1 ~

12.5
5.5

0' 50' 60' 90' 'l20' 150' 160 COSe

a Reference 8. b Reference 4. ' Present work.

V. S. Demidov, V. G. Kirillov-Ugryumov, A. K. Ponosov,
V. P. Protasov, and F.M. Sergeev, Zh. Eksperim. i Teor. Fiz. 44,

1144 (1963) &English transl. : Soviet Phys. —JETP 17, 7"/3

(l963)g.' H. 6, Pugh and K. F. Riley, in I'roceedings of the Rutherford
Jubilee International Conference, NN, edited by J. B. Berks
(Academic Press Inc., New York, 1961),p. 165.
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t$CC N5ec F )
10'dote)

g. K d.c0$8

o' go' so' 90' mo' iso' F80' 8

Fn 5 DlstrIbu
tions of the absorp-
tion rate vrith
respect to the pro-
jection of the open-
ing angle between
the emitted nucleons
for various values of
the correlation pa-
rameter &»('5).

The theoretical results can be obtained by putting
O~=180o in Kqs. (12), (13), (14), and {15).It is im-
mediately known from Kq. (13) that the relative S-
state pcs pair does not contribute to the probabilities of
the back-to-back. Cmissions. The results are shown in
Fig. 6. The ratio depends sensitively on the nuclear
correlations. The sensitivity of the ratio is stronger for
the nuclear correlations in the triplet state than singlet
state. From Fig. 4, $,„('D)=1.8 F-'. Then $»('S)

FIG. 6. The ratios
of the pion capture
rates by (pe) and
(pp) pairs for the
various values of the
correlation parame-
ters P„„(3D) and
»(15).The parame

ters are given in
units of F~.

t.S 2.6 1.7 1.8 i,e 4pp

~' P. I. Fedotov, Ye@em. Fiz. 2, 466 (1965) LEnglish transl. :
Soviet J.Nncl. Phys. 2, 335 (1966)3.

Using scintillation counters, Ozaki eI, al. evaluated
this ratio for w capture by carbon nuclei. 4 Measure-
ments vere made with the counters at 180 to each
other. The ratio obtained was

Z= W(pe) jW(pp) =5.0+1.5.

It ls, howcvcl, polntcd bu't by Fcdotov 'that this work
is subject to valid criticism from a methodological point
of view. In view of the low threshold for nucleons (-9
MeV), coincidences could be recorded which were due
to neutrons from the decay of the residual nucleus.
Fedotov determined the ratio R on the basis ok the con-
sideration that practically all nucleons of the pair with
energies above 30 MCV are primary, i.e., nucleons of the
pai' which cRptUI'cd thc m' meson. Hls I'csult ls

ALE IV. Total absorption rates in units of 10"sec '.

0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.2

0.83
0.69
0.58
0.49
0.43
0.39
0.35
0.33
0.31
0.30
0.29
0.28
0.28
0.27
0.27

0.40
0.39
0.38
0.38
0.38
0.38
0.38
0.38
039
039
0.39
0.39
0.40
0.40
0.40

12.1
12.2
12.3
12.3
12.3
12.4
12.4
12.4
12.4
12.4
12.4
12.4
12.4
12.4
12.5

4.4
4.0
3.7
3.5
3.3
3.2
3.1
3.1
3.0
3.0
3.0
3.0
3.0
3.0
2.9

=1.63 F-' when 8=4, and f»('S)=1.72 F ' when
E.=s. Since the phase shift of the triplet 5 state is
larger than that of the singlet 5 state —as is sho~n by
using the semiphenomenological two-nucleon potential—the wave function of the triplet 5 state extends
farther inward than that of the singlet 5 state. This
means 1Q the prescQt term that thc vRluc of thc correla-
tion parameter for the singlet 5 state is smaller than
that for the triplet S state, i.e., g»('S) & &,„('S).Taking
into RccoUQt Rll arguments mentlollcd above, %'e CRQ

conclude that $»('S)=1.6 F ', )s„(sS)=1.7 F ', and
$~ ('D)=1.8 F ' for 2=4, while $»('S)=1.7 F-',
$„(sS)=1.8 F ', and $„{sD)=1.8 F ' for R=5 Con-.
versely, using these values of the correlation parameters,
we can explain the experimental data of the ratio of the
pion-capture rates by the pcs and pp pairs and of the
angular distribution.

Total absorption rates can be obtained by integrating
Kqs. (12), (13), (14), and. (15) with respect to cosO'.
The results are shown in Table IV. The total absorption
rates are functions of the nuclear correlations, varying
smoothly between &=0./ F ' and )=0.2 F-'

Finally it is shown that the one-nucleon absorption
is 150/ M, ll

"V.S. Demidov, V. S. Verebryusov, V. G. Kirillov-Ugryumov,
A. K. Ponosov, and F. M. Sergeev, Zh. Kksperim. i Teor. Fix. 46,
1220 (1964) LEnglish trsnsl. :Soviet Phys. —JETP 19, 826 (1964)g.
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