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1,    Preface 

The V-A weak coupling interaction — pointed out by 
Feynman and Gell-Mann, and Sudarshan and Marshak — has been 
verified by Beta-decay experiments. In our work, we (the 
authors) feel that all weak coupling Hamiltonians have the 
same form; therefore, the (Fermi) Universal Theory of In- 
teraction is presented. 

Some particles — such as nucleon — interact rather 
strongly with & meson and K mesonj other particles — such 
as mu-meson — do not manifest this type of Interaction. 
Due to the strong effects of this Interaction the physical 
nuclei and the mu-meson will have different kinds of decay. 
Although the form of the Hamilton!an equation is the same 
In both instances, the weak coupling constant might be dif- 
ferent. The change of the coupling constant due to these 
strnng interactions is termed the regulated effect. 

Let the Hamiltonian density of the mu-meson capture 
by the nucleus be ^Z^rj^^ 

:- :--,r-'-r-^ - (1) 
where i^.-^f ÄU^Ö^i 
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is the electric current vector of the weak nuclear Interact 
tlon; g0 is the unregulated coupling constantj the Indices 
of the lower right-hand corner of the field value -^ indicate 
the different particles with/*, v, p, nj Ya.  *s the Dirac 
representation. In Eq. (1), the Haialltonian density is bal- 
anced with a* 

Let the Initial state of the atomic nucleus be |i> , 
and let the final state be lf> . The M>  -meson starts at 
the lowest Bohr orbit (disregard the change of the /I meson 
wave function f (x) on the atomic nucleus), from which we 
can formulate the jk meson capture by the atomic nucleus due 
to the shifting of orbits as shown below Zjse® Not©_/: 

where U^ la the {*> meson*a Dirac spin moment, its relative 
momentum IJfcsrO, energy PA***^ (mA is tlie mass of *kQ ffleson 
at rest);  [*&{•$ is the Dirac spin value of the neutrino, 
and Its kinetic energy vector is k. lq# (2) is derived from 
the first order process öf Bq. (1), with respect to the weak 
interaction. In order to integrate all the results of the 
strong interactions in the calculation, the Ja(x) in Eq« (2) 
Is from Heisenberg«s expression (for strong Interactions), 
and |i> and jf> are the state vectors of the atomic nucleus 
(including the meson cloud interaction). 

(£Kote7 From now on, we use the unit system*=sc» 1, 
a,1> SflSL ** aobo* ü an<ä ao* respectively, are the space and 
tlme~components of the four-dimensional vector a.)» 

Based on the property of the strong Interaction, 
there is no effect on the moving group; therefore, we have 

where ^ is the kinetic energy of the atomic nucleus. The 
initial state and final state of $ and p* and pf, respec- 
tively. Substituting Eq. (3) into Bq. (2), we obtain 

%rl*Mffi^^ (4) 
Let us first examine a situation concerning/»>"" meson 

capture by the proton* The initial state is the physical 
proton, and the final state is the physical neutron. Ac- 
cording to the invariance of th© theory of relativity, 
<f|ja|l>, should be a four-dimensional vector, and its most 
common fprm Is_    _.,...^,..v..._ .,_....,__,....r^.ä^..,,..^, 

■ .+e(lfe-P^.+*C^T:fc)H^ (5) 



where <UXP) IS the Dirae spin momentum, Pp and pn are the 
Snetie ener«v vectors of toe initial state proton and the 
nntfStSriluIron; M i. the mass of ^e nucleus; g,X, 
/fc, e, d and f are the quantities of the function 

Prom the current density of the original Hamiltonlan 
Jft(x), there are the following symmetrical properties, let 
p„ and ne represent the charge conjugates of the proton and 
nSutron,Crespectively (or their their anti-particle»). Af- 

ter exchange    j,^ ,»*»,>■»•-.»  f  the vector of the weak 

interaction current %(*)%%{*) ■<*^täl&J$t¥\*AnM pseudo-vector weak interaction current %{x)r*ife%W  Joes 
not change« So, in <n|Ja(x)|p>, the s

am® Pro£e?**!* Jjjould 
be present. This is due to the relationship between the 
strong interaction and the above exchange. Prom this we 
can prove that cssda=0. ..»   T?„ /-iv 

If the strong interaction Is not present, from Eq.UJ 
and Eq. (2), we should get 

iPÖ9<*\^(!^\^'^^^^y^: (6) 
In other wöl^s77rä^~f~shöuld equal zero, and gsg0# 

X«l. Generally speaking, the strong interaction not only 
changes the value of g0, it could also add new terms of cur- 

If we consider the presence of a strong interaction, 
then it should not be too surprising if we notice the exist- 
ence of a very large anomalous magnetic moment in the nu- 
oleus. During the electro-magnetic interaction, we have not 
only the normal charge-induced current, but also a current 
induced by the anomalous magnetic moment» Similar phenom- 
ena appear In the decay problem too, Since the electro- 
magnetic interaction current is a vector quantity, many 
properties of the current vector In the weak interaction 
are similar to the electro-magnetic interaction current* • 
We can designate g as the Beta-charge, and/b as the Beta- 
moment (anomalous). . ■ 

Prom the law of constant current, the existence of a 
strong interaction in the electro-magnetic interaction does 
not effect the charge of the atomic proton and the positron. 
Likewise, the charge of the other particles not possessing 
a strong interaction — such as electrons — remains un- 
changed with the strong interactions. The strong interac- 
tion only changes the magnetic moment of the physical nu- 
cleus. Likewise, in the weak interaction, Qell-Mann and 
Peynman discovered from decay of the/» meson that they could 



theorise that the coupling constant and the coupling con- 
stanf o? the Beta-decay vector wörö/^?^s^°1^^e°ef: 
er      This states that the strong interaction hjs little ef- 

n^L this asXption, the current vector in the weak inter- 
action'an? ?ÄreSt vector in ths.electro-magn«£™?*- 
action have completely similar properties»    They are ais- 

fSltlaUon 5ÄS    »Sreover.A should equal the «If- 

of (nt-P^! andthe same as the charge of the nucleus and 
the »ic —/^^^ 
on the process of      capture by the proton.    The '•««« has 
sSown that if the Gell-Marm and ^eynman hypothesis is ac- 
curate, then the Beta-magnetic ■«»»*•"•;* S°A- «aoture 
Sroximatelv 20g.    I>ue to the low probability of A   «&PJU?® 
ST ttTpJotoo, we have already mentioned the effects of the 
Blta-^t?c'moment on A meson capture J* «» »^SJ- Jge we can predict that this effect would not be *oojsmall. The 
purposePof this paper is to complete this problern.    In order 
to arrive at the most general result, in this PJP« »^Wjl1 

consider not only the effect of the Beta^fJtloijoMnt, 
but also, we will consider the effect on the f term. 

In section two, we shall approach the general formu- 
lae of capture probability, the angular *Sj"™^te£.. 
tween neutrons and the polarised/»,, and P»^™^*? 
In section three, we shall take up the formulae for the 
pSobaMlUy of the ^ capture by the proton, ^«fular rela- 
tionships, and the polarised neutrons.    In section four, we 
sha?? discuss the A meson capture by the Radon mcleus.    In 
section five, we shall discuss the> meson capture by the 
atomic nucleus* 
2.    General Formulae for Mm Minus Meson^apture by Baolel 

If we represent the weak nuclear interaction current 
in the nuclear self-spin space, we ob*ain 

where <r represents the nuclear self-spin: 

4' 



:. T4^^-!^I^-—   (8) 

In obtaining Bq. (8), disregard all the square terms 
of the nuclear velocity, and use the conditions &r°»    .. 
Erf»88***"** For the sake of convenience, let A represent 

In representing the A meson and neutrino self-spin 
space, Bq. (8) can be expressed in the following form: 

where n is the unit vector parallel with the neutrino mo- 
mentunTk. In order to distinguish the nuclear self-spin, 
in $q. ?9)# 9* is used t0 represent the self-spin of the 
A meson and neutrino. Prom Eq. (9), we see that A and B 
are the self-spin spaces of the/^ meson and neutrino, re- 
spectively. They are independent of the nuclear self-spin 
and co-ordinates. ,_       . 

So far we have only considered /*>  meson capture by 
the proton. When we treat the nuclear structure of the atom 
and assume as only nominal the effects of other nuclei on 
the meson cloud of the physical nucleus, then the A meson 
capture by the atomie nucleus Is proportional to the fol- 
lowing formulas ■■■■'•*."' 

{B+fltX^QyC***'*})*"*W,        (10) 

where TM(J) is the lsotopic spin of a neutron which is 
changed from a proton. If the Jtn nucleon is a proton, then 
it changes to a neutron after the tH( $)  interaction. If it 
is a neutron, then^C j) would produce a result of zero. 
i%  and % are the wave functions of the initial .state and 
the final state, respectively, of the atomic nucleus. In 
general, neutrons have enough energy to escapo from the 
atomic nucleus. So the final state wave function includes 
the escaped neutrons and residual nuclear wave functions. 
Since we have partitioned out the central mass moment in 
Bq. (4), ff  consists only of the relative co-ordinates of tte 
neutrons and the residual nucleus. Therefore, it depends 
only on the magnitude of the relative momentum P=2Pn+k. 

5 



Considering the property of antI-symmetry of the wave 
function, Eq* (10) can be written in the following form: 

JBw4s4>8<fe, (IX) 
where 

iN^r^^aVM"**'^^,! (12) 

where lit the number of the nuclei in the atomic nucleus, 
Letöi, be the self-spin value of the escaped neutrons. 

Using Eq. (ll)> we can write Eq* (4) 

7*-(^^fef^l^&)^(0).! (13) 
Notice that <p(x) is the wave function of the/u meson 

on the lowest Bohr orbit; therefore, 

|KÖ)j*«J^, (14) 

where a0 is the Bohr radius of the hydrogen atom, Z Is the 
charg© of the atomic nucleus. Prom Eq, (13) and Eq. (14), 
It is easy to arrive at the probability and angular rela- 
tionships of the /C meson capture by the atomic nucleus. 
If the atomic nucleus Is In the initial and non-polarised 
state, we obtain 

:*""(a,)"**^r "W+iTWl+*»-*^*W».:'   (15) 

where E* is the polarized vector of the A~ meson at the ini- 
tial state; J is the sum of the angular momenta of the 
atomic nucleus at the initial state; Sp is the average mag- 
netic exponent between the initial and final states. 

We can express the polar!aed vector tpQ   of the neu- 
tron in the following formula: 

The next problem is to find Sp. We average the mag- 
netic exponent between the Initial and final";states, based 
on the property of invariance of rotation and reflection 
space, 

-• -+1 (17) 



.in *.  (17), the second for»-fcould^e ^?or
8^?he 

Spab* should ^apseuo.vg; anHhe'reliduIl nucleus) 
relative momentum of the «J»™ "^"^ be zeV0t    Fn, 
rmandfrm arlSÄlons°of ^neutrÄrgy %." «Ar f nlved?f?ireSfSms because of the different properties of 
their atomic nuclei*      ä*«..J„ 

In the same way , we obtain 

iLsp a*,**ir*M*jfi_ ±ZdMä&> U±i (18) 
-^^b.fia^-B*-*n<^Ä*^ 

«.     l*-*3^—7T*iS^BC—ftT^näTsoTunetionärrelated to the where F4, Fg,^1«, and, F7 , are BABO i"M*V*  .       . ß      Q7), 
*>T»or>ert?es of atomic nuclei.    From Eq#  llöj ana cq.  UW* 

(2) BpB.<l+«v?,)B?, (ig) 

Also, we have to find the following ~ for the polarization 
of the neutron 

(4) Sp4(i+«v|»„)B+, 
C6> Sp4(l+<vfc)B.p\ '   „. 

■«vi^lt*. 

All these forms are presented in Appendix I.      , T 

iSlLtriJ^e^SiVel-tilnBhipi or ?e A"-son cap- 
tare by atomic nucleus,    Pro» E?« <16'' we ?an 8** 
polarisation of the nuclear neutron. 

S.    «ttmig Mii Ms««n Cactur« 1» the Proton 

When we consider the A" capture by the proton, »e oh- 
tain especially sls*le results.    »ftlfiJSiA$S?$ ?he 

self-spin expression, it is a simple matter to get 
|5-1,  >-<*. (21) 

From Eq.  (21), we immediately arrive at the F± function of 
Eq.  (17) and Eq.  (18) :|*\-J»V-1,   *W>. (22) 



S     la Eq» (15), we still must make a minor correction — 
fl#«*» whan the A* meson is captured by the proton» the final 
istate consists only of a neutron and a neutrino (no residual 
nuclei remain), and its energy satisfies the relationship 

J&~~Ä (25) 
When we calculate the state number of the final state, we 
should not re-lntegrat© into it the term ü^n/(2Ti)°»    The 
probability formula which should be used is, 

iprom Äq. (17)., Bq* (18), lq. (24), and Appendix I, we can 
Iget the probability of the/*»"" »©son capture by the proton» 

^^(ß^(^^f}lß^^^W^S? (25) 

'where 

\l-l+W+M~W}+fit£Qk+&Vfy+-^r*f\ (26) 

and, therein, 

'$**•*»»* 
(28) 

If, in Eq» (25), Eq» (26), and Eq» (27), we let f» 
equal f-x., and disregard all terms which relate to f, we 
will get the results in ömr earlier work* In this paper 
we consider not only the effects of the Beta-magnetic moment, 
but also the effects of the pseudo-scalar coupling due to 
the regulated effect. From Eq» (26) and Eq» (27), we can 
see that if f» and/Cu» are positive, then the effect would 
be to Increase the co-efficient of angular relationships, 
and to decrease the probability of capture» Prom the pre- 
sent experimental materials, we know the value of I Is 
greater than l+5>£ (approximately 0*4-1 times greater)» — 
»fsee NoteJ?» This shows that f* Is either quite small, or 
it might even be negative» This does not match the estimate 
of f* in Eq. (2) by using the spectrum» The estimate of f* 
by using spectral analysis is a very large positive value» 
Simultaneous experiments to study the probability of capture 
and the angular relationships — i.e., determine the value 
of I and  att the same time — would help to clear up this 
problem. 

(/"HoteJ?' In fc*16 comparison with experiments, we as- 
sume the Perm!"Universal Interaction to be correct, and the 
coupling constant due to change of energy not large. Then, 
the values of g and X are the same as those developed in the 

1 



T-n va    (17). the second form should be zero, sj»cf 

relative momentum of the neutron ana wi»*^ 

Ö;."S«8f^f2Sr*S"«» of the diff.ront proper«« of 
their atomic nuclei*      Äv*«<«- In the same way , we obtain 

I IS) 
-4^p*.SeM**-B+-^<fe>B^^ 

«     P^er—-S5BTTBC—£r^~ltTiio~i"f^ctIons~related to the 

we see that we must find the following forms, 

(1) Spil(i+«r#.*l,)-A+, 

(2) Sp.B«<iW*«>*% (19) 
(8>^B^4^^B;£; 

ilso, we have to find the following - for the polarization 
of the neutron 

(4) &M(l+«vfc,)BV 
(5) Sp-A(l+<vif„)B.l>\ 
Ce) J? Bx (l+^.P^B+i (20) 

ture by atomic nucleus» Prom Eq. (16), we can get the 
polarization of the nuclear neutron. 

3. Minus Ma Meson Cantu™ *J the Proton 

When we consider the A~ capture by the proton, we ob. 
tain especially simple results. Here, ^ and ^f .bowist of 
only the self-spin wave function of the l^™* 8J*™J?*,™ 
p?oton and the final state of the ««»£??• ^°^Jhe nUClear 
self-spin expression, it is a simple matter to get 

\£-l. *-«& (21) 
Prom Eq* (21), we immediately arrive at the F±  function of 
Eq, (17) and Eq, .- (18): irt-JV~i,- JV»0. (Qo) 



■[■■.■-■"■'"■"'■".''in jaw (IS)» we still mast make a minor correction -- 
%♦©** when the >6r meson is captured by the proton, the final 
i state consists only of a neutron and a neutrino (no residual 
■nuclei remain), and its energy satisfies the relationship 

fc--J& (23) 
When we calculate the state number of the final state» we 
should not re«integrat© into it the term ß^a/{2%)°»    The 
probability formula which should be used is» 

:d1e«(^)-9A-I^Ci4•¥A)#*Ä/«^.,,       (24) 

Prom Eq. (17), Eq* (18), Bq* (24)» and Appendix I, we can 
get the probability of the /A? meson capture by the proton, 

•^^{^^(^r^fip^^nWiQ, (25) 
where ,~ ■-..,..---        -._, 

il-l+M+»&~ty$+ßi£(fr+ßfijfy+^f*i\ '     (26) 

M^i^9^ß{{i-^')^ß^X^^0^m-i-^f\ (27) 
and» therein» 

(28) 

If, in Bq* (25), Eq. (26), and Eq. (27), we let f» 
equal f-X.» and disregard all terras whieh relate to f, we 
will get the results in our earlier work« In this paper 
we consider not only the effects of the Beta-magnetic moment, 
but also the effects of the pseudo-scalar coupling due to 
the regulated effect« From Bq« (26) and Eq. (27), we can 
see that if f* and/t.» ar® positive* then the effect wouia 
be to increase the co-efficient of angular relationships» 
and to decrease the probability of capture» Prom the pre- 
sent experimental materials, we know the value of I is 
greater than l+3>£ (approximately 0.4-1 times greater). — 
£ See Hote /♦ This shows that f» is either quite small, or 
it might even be negative. This does not match the estimate 
of f* in Eq. (2) by using the spectrum. The estimate of f» 
by using spectral analysis is a very large positive value. 
Simultaneous experiments to study the probability of capture 
and the angular relationships — i.e., determine the value 
of I and  att the same time — would help to clear up this 
problem. 

(/""KoteJ7 I» *he comparison with experiments, we as- 
sume the Perm!"Universal Interaction to be correct, and the 
coupling constant due to change of energy not large. Then, 
the values of g and X. are the same as those developed in the 
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Beta"delSlkrly, in finding the formula for neutron polar- 
ization, we get ■ 

l^lrf?»^<^^ft±^-?^t^ (28) 

where 

•-i[^+i>+4x+^^^/*>-f^-?/,3» 
*-/*|>(X+l)-M'(*+l>+f ^(y+^)+4(/'+V) ] - 

(30) 

(31) 

Hotiee in B^ 
•in« direction« It has direction opposite to that of tne 
natron. So, the sign for a is not the a^*?™"*1*?* 
Inequations developed by Mayevsky and myself in 1958.^ At 
toat time we used /to represent the ^ron,8.m?^Sfnf *?£ 
tion. PurthermoreT Eq. (29) and Eq. (31) are different from 
our 1958 work. This is the result of different handling 
techniques for terms of higher powers. Therefore, the for- 
mulae we have presented in this paper are zurate up«t<r 
/*2. This is then more accurate than what we have done pre- 
viously.^ ^ ^ ^ati if £%  ftnd^i haye positive values, 
then their interaction will mutually increase In the co-ef- 
ficient b, and will partially cancel each other out in a 
and c. 

4, Mu Minus Mason Capture bv the Radon Nucleus .* 

Before we go into the complicated nuoleus, we will 
first discuss a simple nucleus of the Radon atom.under 
these simplified circumstances, we see certain properties 
of the A" meson oapture by the nucleus. *■'«•* 

In the case of a radon nucleus, since the sum of self, 
spin is constant, the two neutrons of the final state are 
either In the self^spin triple states or In the self-spin 

9 



«Hr,^** state. Let <P„, P+BPA*  ^® the final state neutron 
fnnfhe sing?; sXtf/lABifftates, and the radon's space 
wave functions, raspectively; let X«, X^., x^, °e,^®iL^ 
self-spin wave functions» respectively. We will disregard 
?hf tens?on force (i.e./the D wave in the basic state of 
the radon nucleus. From Eq. (12), we get 

^** (32) 

where -  Tyr^: 

ÄÄ^^i^-.a,^^-.;,.^,^,-.. (33) 

r is the relative oo»ordinates of the nucleus* Frora the 
self-spin space, we can show_that ^.^^^.^.^.^...„^.^ 

Substituting Eq. (32) and Eq. (34) for Eq, (17) and Eq. (18), 
;w88et.    ■   ^-^;Y;:"..';; ■ 

ijr^ic*!/,!»"-»-^"!*);.' i 135) 

•  ^«-^l^+fl1^»)*;: (36) • 

Substituting Eq. (35) and Eq. (36) into Eq, (17), Eq. (18), 
and Eq. (15)» observe that 

and L'';
;-.'^;;:::":';';'-xllfö;- V''; 

After integrating the energy of the neutrino, we get 

10 



ito-(2»)-«(^r*^i^l+a^,-pJp.)-ABÄ. (37) 

where 

.'"^'fhBJtt' 
(40) 

Since the Values of/Äsk/ii and k are related, in Eq. 
(38), and Eq. (39), we should replace the £ with its average 
valued. ■'*-»*. 

überall and Wolgenstein disregarded the case of Beta- 
magnetic moment in the calculation of the /*■ meson capture 
by the radon nucleus. If we let/fc=0, In Eq# (38) and Eq. 
(39), and disregard the higher order of infinitesimals — 
i.e., all terms proportional witbÄ2 — then our formulae 
agree with Überall and Wolgenstein, so we need not repeat 
them here. Notice that the Beta-magnetic moment can alter 
the values of I6 and a0 up to approximately 20$. Iij and 
1*11 have been integrated into the uberall-Wolgenstein 
formula« 

In the same way, we can find the neutron polariza- 

where 

(41) 

(42) 

• -^{<tf+/V(x+fi»')<J&+«i^ (43) 

/-|-(x+f^){(x-|/*)(l«+8Bejg) +{l+|)Ba(2Ji+I-)},  (44) 

ii 



$$il§fi 

 ^_^7;:zmm$:&':.,\ (46) 

In Eqs. (42) to (45), let$=0, and W8 will obtain 
the results which have already been achieved earlier. 

In the same way, we can calculate the difference of 
the probability of A"*meson capture under dissimilar hyper» 
fine conditions, LetX+andX-be, respectively, the prob- 
abilities of/C* meson capture in F 3/2 and F 1/2. F is the 
total angular momentum of the /£ me son. Then,X« 2/3 W3X*. 
can be taken as the average capture probability, and we 
easily arrive at 

W 
(47) 

where 

(48) 

If we do not consider the mutual interaction of neu- 
trons ,in the final stat&, then Igg Itt. Hence, 

where 

(47») 

(48») 

If we let/*T*0, we will arrive at the conclusions of 
the Bernstein Equation« 

For other atomic nuclei, if we use the Fermi gas 
model, we will get 

6'.?ir+i 
i-frS. 

pff'  Xmiifriftj (49) 

Where I is the self«spin of the atomic nuclei, L is the 
angular momentum of the proton in the initial orbital state, 
*b and a are given in the Appendix II: 

JL.& 



Z,Is the charge of the atomic nuclei, £ is one factor in 
the Pauli interaction. In cases where we disregard the 
Beta-magnetic moment, we will see how Eq. (49) derives from 
Überall and Wolgensteln. When we find Eq. (49), we can use 
a technique similar to that employed by Bernstein-Primakoff ♦ 

Prom Eq. (4S*)j we can see that If f» is very small 
or negative, then because of interaction of the Beta-mag- 
netic moment, both a and b will increase about 20$, and 
their ratio will remain relatively unchanged. ltßtx  is 
positive and very large, then It Is possible to diminish 
this difference« 

5* Minus Mu Meson Capture by Atomic Nuclei 

Since we lack a complete understanding of the struc- 
ture of atomic nuclei, and without accurate wave functions 
of the atomic nuclei, It Is impossible to accurately calcu- 
late the/ir meson capture by atomic nuclei» 

There has already been some work done in hypothesiz- 
ing that we can use the Fermi gas model or the Independent- 
particle model as approximations upon which to calculate the 
probability of A" »©son capture In atomic nuclei. In none 
of this work were the effects of the Beta-magnetic moment 
considered. 

In this section we shall use the independent-particle 
model. Blokhlntsev and Dollnsky used this model to calcu- 
late the/»» meson capture. We will use their computational 
results in our calculations. 

Based on the work of Blokhlntsev and Dollnsky, we 
have the following conclusions about the V^  functions: 

\F.t-ÜJL .J*»--0-'. 
!Ehe inter-relationshipa of the Blokhlntsev-Dolinsky 

functions Aof A1# A2* B0, Bv, and B«, and the functions F*, 
are as follows: 

 :  :,,.: l.^MfV.i__ . .-■ . .. • ■ , (so) 

From Eq. (50) and Eq. (49), we can express the probability 
and the angular relationships of the if meson capture by the 
atomic nucleus as follows:   *„.. I* i  x.*«-i-i*•*»_*  # ^ 
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C;-v 

;,     "''^^^^^s;^:; (52) 

Blokaintsev and Dolinsky calculated the k^X®)  and 
B,(%) functions of the Ca*» and 0* nuclei. We need only 
change the coefficients preceding A^ and B-, In order to 
determine the contribution of the Befa-magnetic moment. 
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APPEHDIX I 

(2) iSp B.(l+«rM.»M)»*-|{[8X»+X^(2/*•-/')4•f(M'
,+|^^ + 

APPBHDIX II 

Under varying experimental conditions, the atomic 
weight of the/r meson in the hyperfine nuclear structure 
may be different. In addition, in the polarized target 
experiment, the (jurp) system in the initial state may also 
vary according to differing conditions and experimental 
techniques. Under the most usual circumstances, the initial 
state density of the orbitals would have the following form: 

where P« is the polarized vector of the proton in the ini- 
tial state, The magnitude of £ is related to the atomic 
weight of the (A'p) system in different hyperfine'structures* 
We shall not discuss the magnitudes of P>, Pp, and £ • But, 
mi will use the P  to calculate the probability of/irmeson 
capture by the proton, angular relationships, and the neu- 
tron polarization» When we compare the theoretical and the 
experimental aspects, we should Judge the magnitudes of I>, 
Pp, andfc, based on the whole body of experimental condi- 
tions. This is a complicated problem and we shall not dis- 
cuss it here« 
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where 

where 

l'he computation is as follows: 
!♦ Probability of capture and angular relationships. 

2« Ueutron Polarisation 

-c[(1+f)*+w+4^*-8/'Ä-^/y+-5-y*---^t,,],i 

6«^(/*+i»')(x+l+f+ffi'). 

d^?(x+|^)(x~l-|(l+/')), 

. ■. •- /tth |)Vte/'~-^/'*-«x*\, 

Under normal circumstances, dw denotes the factor 
of probability (l/4*)(#agp of the/i, meson in the nucleus 
which should be replaced by \f(0)|* , where f(r) is the 
wave function of the A meson» ~" 

When the A* meson atom Is In the hyperfine state F=l, 
its capture probability Tc+can be ascertained from the above 
equation — if we lett^l/S« 

When expressing^, we disregard all those terms pro- 
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portional to/?*. Let fc=-l, and we will gat the probability 
of A-of the ,/f meson capture in the state of F=o* 

using the abovö-mentionedX+anäX-w<* now o**aln 
X»-X- J, 

where 
v 

In the above equations, we disregarded all terms 
proportional to^A# In the above, although we only obtain 
the probability of the A"" capture by the proton in the hyper- 
fine state» if we assume the accuracy of the Fermi gas model 
approadLmation, then we can obtain Eq# (49) in section four» 
The a and b in Bq* (49) agree with the a and b found above 
in the/u capture by the proton* 
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