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l. Th e asymmetry coe ffi ci ent a in th e a ngula r distribu tion of neu trons of th e direct process due to the polarized 

IL - meson cap ture by nuclei was o fte n measured at the low thres holds of neutron regi strati on. As has been shown in 

re f/
11

, al l th ese resul ts are in good agreem ent with each other a nd provide an overstated va lue of a compared to 

the theore tical one. The expected theoretical value of the asymmetry coefficient is close in th is case to - - 0 a theor- - ,4; 

thi s value ha s been obta ined/
2

/ upon averaging over the whole neutron spec tru m of th e dire c t process and using a set of 

interaction constants / 3/ 
(IL) (8) (IL) (fj) 

gy = 0.97 g v g A =g A 

(11) = 8 /11) g~) = 3.7 i~) ( 1) gp A 

where g (IL) 
v 

i<;;-t constants, respec tively. a theor 

g ~) are the ve c tor, pseudovector , indu ced pseudoscal a r and weak 

differs from th a t cal culated/ z/ for 11- capture in hydrogen aH 
th eor 

n: .;gnet

o n!y 

by different momentum neutrino dis tribution, which slightly changes from the nucleus to the nucleus and slightly depends 

upon the particul ar nuclear model. 

2. Recen~ly a measurement/ 4/ o f ii with the very high thresho lds of neutron registration in 11 

been made; th e maxi mum value of a is negative and close to unity with a ± 15% accuracy . 1'1/o te ri gh t now tha t on 

high energy threshold : 20 MeV, where th e maximum as ymmetry is observed, a theor = 0.34. 

'-=' I 5/ <11) <11) <11) 3. c onnally, su ch a la rge measured value of a may imply that the va lue of A = - g A I g v 

considerably large/ 4/ than ' ({3) (11) (11) (IL) · · /6/ 
" , while K = Ap I A A 1s considerabl y larger tha n 8 . 

lloweve r, taking into account a strong dependence/ 3/ of the probabiliti es A cl2 ... 8 1:1 of th e rea cti on 

C l :1 1:1 (IL) / 7 I 
11- + ... B + v from AA , it is impossible to reach agreement between the experimental value 1 

A 
c11-+B 11 an d the theoreti cal on e/ 1/ even with a s mall increase of 

(11) 
gA . This conclusion follows 

is 

also from the ratio of the rates of muon an i. electron 11- meson / 5/ decay modes. On th e other hand, bas ing on the uni
(11) 

versa! weak interaction theory , it is .impossi bl e to consider g v to be close to ze ro . Fonnall / \1! , if one take s 

g(IL) = 0 (with g (IL) = 0 ), then th is would give rise to the divergence between th eoreti cal and 
V M 

e:r.:perimental values of 11 _ , capture rate by complex nucl e i A z . Thi s refers also to the IL- capture rate in the 

single t state of the hydrogen mesonic atom and to the rate A HeJ-+ H 3 of the reac tion 11 -+ He
3

-+ H 3 + v 

sin ce A z , An , A He3-+n3 depend e qually upon the interaction cons tants ( for Az this is justi fied only 

in the fram ework of the P rimakoff approximation / 3/ / '}fj/ ). 

Thus , basi ng on the proposed set of in te rac tion constants (l) it is impossible to reach agreement be tween theoretical 

a nd experime ntalvalues: A H , Ane3-+n3 .Az ,Acl2 ... sl1. a 

4. The outcome from such a situation is to take into consideration one interac tion constant more, name ly, the 

scalar gs . It is quite possible that the appe arence of As means th e existence of loca l anomalous scalar 

muon-nucleon interactions . One inay suppose that this constan t is of the indu ced character; then g~) =me F5 ( q 1 ) 

Here me is muon mass in the case of IL- capture and the electron mass m • for th e case of fJ -decay, Fs (q 1) 

(f) I f h . I /lO;, is the indu ce d-scalar formfactor . q s is present in the most genera expression or t e vector ma tnx c emcnt 1 

earlier this constant was rejected along with the "weak electricity" ,constant g e 

As has been shown by the calculations of a number of authors/ 11-16 , 24 / , the scalar constant in th e 
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expression for the symmetry coeffici ent 

ing way (negle cting re coil te rm s ) 

a enters only into the F e tmi interaction constant 

G 
- (ll) ( ) 

F - B + "ll v 5 s 

C b. · · f r / 2. 11-16 241 b · 1 r 11 · f 1 om mmg express ton rom re . ' , on e may o tatn t 1e o owm g ormu a 

"' a ( g (ll) + g (ll) )2- 2( g<~-tl_ iiy )2+ ( ii- ~~) f: 
( it~ + B~IL) }2 + 2( ~f) - J_fi)Y P+ ( ii _~;If ) 2 

G F in the follow-

(2) 

(3) 

where Y = v / 2 m p, v is the neutrino momentum , mp is the proton mass. With 
(ll) 

g s = 0 this fonnul a co in-

' 2/ (IJ.) c ides with th e formul a of re f .I to an a ccuracy of s ome per cent; with 8 5 = 0 and 
( ) 

g ~ = 0 formula (3) 

/ 21/ transfers to th e formul a of re f. , etc . 

From eq. (3) it fo llows tha t a amounts to its va lue -l, wh en the first and the last brackets in the numerator 

(and in the denominator) go to ze ro, i .e . with tf) ~ - g~) and g~)_. + g~) 
It is worth nothin g that the dependence a upon y all ows to determine Y and, hence, K (IJ.) suffi-

ciently accurately by the energy position of the asymmetry coefficient maximum ( with 

where {3 is th e nuclear fa c to/2.41. Thus, for the threshold of neutron registration 

I~ I= 1 and {3 = l 

:: 20 \1e V, where the maxim-

urn asymmetry is obs erved/ 4/ , y = -if and K (IJ.) "' 30 . From the measurements of 1J. capture rates the values 
(IL) 

of K can be de termine d very crud e ly : 5 .S: K(~ <;_ 3/17/ . 

5. In the beta-de cay &<jJ) does. not play any considerable role, sin ce J {3)= -.!!!...a. g (J.L) • (The same 
s mil s 

refers also to the indu ced pseudo-scalar) . From the experimental data on {3 -decay/ 18/ it follows that the inter 

feren ce term 
({3 ) ({3) . . / 19/ ( ) 

g v g 5 , ts sma ll. As has been shown tn Adams's paper , the presence or the absence of 8
5

1l 

and g<ll) 
• only sli ghtl y effects upon AH ,andhence,upon Az, AHo3-+H3' Act:I-+BI:t • 

Takin g into consideration also / 171 that A H , Az, AHo3-+ H:J.Acl2-+ 8 12have the same value with 

and K(ll) = 30 , one may state that the set of constants 

(ll) ({3) 
g v = 0.97 g v 

g~) = 3.7 g~) 

ill) :: - g (ll) 
s v 

(IL) 
gA 

g ({3) 
A 

(j.t} - (ll) 
Bp -:xJ&A 

. (4) 

K<llL 8 

allows us to reach the agreement between a ll the fundamental experimenta l data in ll- capture . The only exception is 

the radiative ll- capture rote Ay but this will be discussed further. 

6. The fact that the measured value of a is closed to unity, allows one to stat/ 181 that in the process unde .. 

study the maximum possibl e spa tia l parity nonceonserva tion tak es place. 

7. 1£ one assumes that th e formfactor of the induced scal a r is determined by the pole term, then 

q 2 + mff 
C s 

Fs (ql} = 
(5) 

where m 
5 

is the mass of s ome scalar charged pair pion resonance state, C 5 is the value, determining the interact· 

ion of this resonan ce state with nucleons and its lifetime by analogy with the values in the expression for the form-

- 4 

fa, 

co~ 

le1 

fo l 

Btl 

co 

of 

WE 

n 

th. 

th : 

me 

of 

in 

m1 

in 

co 

pi 

th 

e1 

nc 

io 

is 

E 



IW-

3) 

or 

1-

1 

.xim-

1lues 

me 

.I 

on is 

under 

~rac t-

nn-

factor of the induced pseudoscala/6/ F (q 2 ) 0 th t 1' 'th th m 550 d' p • ne may s uppose a r,. meson WJ e mass (; = m • ••· 

covered recently/~l.can play the role ofthe pair pion resonance state discussed here due to which the exchange between 

lepton and nucleon currents in the scalar variant of interaction occurs. 
(I'-) 

a. If we assume that K is very large indeed, then remaining within the framework of pole approximation, 

following Denieri and Primakoff/ 21/ one can explain this by introducing the three pion charged pseudoscalar resonant 

state; such a resonant state has not yet been found. It should be noted at once that a large experimental value K 
(IL) 

contradicts a number of suppositions made in ref./ 21/ mentioned already·; indeed , assuming that a partial conservation 

of axial-vector current in weak interactions takes place and making use of the Geii-Mann and Zachariasen ratio for the 

F v ( q 2 ) of the formfactors and FA ( q 
2

) with q 2 
-+ 

00 and the equatio/
211 

F ( 'J c TT + - -=-C_8-= 
p q = "+ " 2 q • m

17
• q + m 2 

8 

(6) 

we obtain 

c (7) 
TT 

This means also that should be smaller than a . 

9. It is know/
101 

that the appearence of the terms with g 5 and g ., can be due to the violation of one of 

the three laws, namely, T -in variance, G -in variance or the rule I~ II = 1 

that the G and T invariances are fairly well argued, but the validity of the rule 

• At present it is considered 

I ~II"' 1 for weqk decay 

modes of strange particles has not been ruled out experimentally. Hence, in a number of cases/ 1
9,221 the calculation 

(jL) (IL) 
of various effects, concerned with the presence of As and g e , has been made. 

( ) 
10. One may try also to explain the appearence of g: by th e ordinal electromagnetic violation of the G ·parity 

in the exchange with an intermediate C - meson which is capable ( with great probability according to Glashow 

mechanism/ 231)of transferring from one state of the G-parity into another one, if this mechanism serves for transitions 

in virtual state and there are two (; -mesons with close masses and opposite G parities. 

11. In eq. (3) there is no weak-electricity constant 
(I'-) 

g • . It is, apparentl y, to be expected that is 

(1'-) 
combined with A A and can vanish the last brackets to " zero" even if K(IL) = 8 . Perhaps, this really t11kes 

place, since recently measured rate Ay of the radiative IL -capture does not differ from the value expected 

theoreticall y with K(IL) = 8 . Taking into consideration a s trong, nearly quadratic dependence Ay upon 

K (1'-) 
1251 

, with K(p.\ ::: .30 , one should expect the valu e of A y to be several times larger. True, 

experimental data insufficiently accurate yet and the interpretation of their experiments on the capture rate in complex 

I . . - d b 1261 nuc e1 g• ves nse to s ou t . 

13. Since the preceeding consideration is of sem i-qualitative character, it is absolutely clear that an exact calculat-

ion of both a and all other effects is to be made for the description of which the muon-nucleon interaction 

is essential, with the account of all six interaction constants. 
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