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In a previous paper we have analysed a new event observed by Niu and others in cosmic 
ray experiments, and have been able to present a reasonable interpretation of it on the basis 
of the new (modified) Nagoya model for urbaryons. Anticipating the accumulation of such 
new events, we shall give a further study in this paper, especially about the details of weak 
decay processes which were not fully developed in the previous work. 

§I. Introd.uction 

We begin with a brief summary of a previous work (referred to as I) .1) A 
new strongly interacting particle has been observed in the nuclear jet shower.2

) 

Its decay life time has been reasonably understood using the usual theory of 
weak interactions, in a manner reminiscent of the history of the discovery of the 
strange particles. But it has been found impossible to incorporate the new particle 
in the strangeness scheme, so we have assumed it to be a particle possessing a 
second type of strangeness. Thus we have ascribed the existence of this fourth 
quantum number (after baryon number, charge and the usual strangeness of hadron 
physics) to that of a new entity, which we have regarded as the fourth urbaryon 
p' in the new Nagoya model advocated by the Sakata school.8

) 

In this paper we shall proceed to some detailed study extending the earlier 
work. As only a single event has so far been observed, it might be premature 
to pursue the theory further at this stage. But the study could afford some help 
in the experimental detection of such new particles. Our aim is to clarify the 
weak decay modes, branching ratio and decay probability of these new particles, 
none of which was fully examined in I. 

§ 2. The weak interaction 

According to the new Nagoya model and to the extended ace-quark assignment 
for urbaryons (p, n, A.,<:") ,4

) we shall take the baryon and the meson to be the 
composite system of three urbaryons and of an urbaryon and an anti-urbaryon, 
respectively, and assume the framework of U(3) X U(l) symmetry. Then the 
low lying states of baryons (B) and mesons (M) with nt < 1 will be expressed 
as 
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A Possible Interpretation of the New Event 1999 

and 

Mr--./Ps+ Vs+ (Za+ Za), 

where X, Y and Z are the 3*-plet, hexaplet of IIF and the 3-plet JIM respectively 
shown in Table I of paper I. 

Now we shall consider the weak interaction. The weak current of urbaryons 
is ascribed to the leptonic current: 

ia = (eve)a + Cllvp,)a, 

where (ab)a= (araCl+ra)b), and is given by 

Ja=<ia)B= (np)a cos B+(Xp)a sin{) 

- (nC:.)a sin {) + (XC:.) a cos {) 

=bTaWb and Ta=ra(1+ra), 

where b denotes the urbaryon as the 4-component spin or: 

and W means the current generating operator: 

and 

W=W+W', 

0 

W'=(~ 

cos{) 

0 

0 

0 

0 

0 

0 

-sin{) 

W has the following property: 

sin{) 

0 

0 

0 

0 

0 

0 

cos{) 

{W, w+} =1, 

0 

~) for Jn,= +1. 

[W, W+J =2Q-NB. 

(2·1) 

(2·2) 

Then we obtain the CP-invariant semi-leptonic and non-leptonic weak interaction 
at the urbaryon level as follows: 
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2000 T. Hayashi, E. Kawai, M. Matsuda, S. Ogawa and S. Shige-eda 

H S.L- G J + • + h 
w - .J2, a J a • C. 

and 

(2·3) 

where G is the usual Fermi constant. 

Now we shall estimate the decay probability of the new particles for vanous 
channels. We want to obtain the effective weak interaction in terms of the 
hadron starting from Eq. (2 · 3). But unfortunately we have no reliable method 
for deriving an explicit form of interaction, especially in the Lorentz space. Ac
cordingly we shall proceed empirically. In fact there are found some phenom
enological regularities in the semi-leptonic and non-leptonic decays of hadrons. 
The coupling strength of the effective Hamiltonians of these decays falls in the 
restricted value rvl0-7 (in the units h=c=m"=l), especially when we take the 
vector or axial-vector type of source function for fermions, and the derivative 
type for mesons.5

) Hence we sha1.1. accept the above regularity of the Hamiltonian 
as a standard in the following analysis. Of course the values thus estimated 
might not be so reliable, but if the experimental data to be accumulated in the 
future largely deviate from our estimation, the analysis will be still useful to 
obtain the method of modification more concretely. 

We shall assume IIF and liM to be of spin 1/2 and 0 respectively, in ac
cordance with the lowest lying level of usual hadrons and take the following 
effective Hamiltonians, for each decay process: 

A) Semi-leptonic decays 

i) Ilr-~ B 8 + l + Jh is described by the effective Hamiltonian 

(2·4) 

This is the usual Fermi interaction and so the most convincing form of Hamil
tonian. The decay has the possibility of giving us very interesting information 
because the decay probability is large and the effect of the (time-like) form factor 
may be remarkable, due to the large Q-value, while our calculation is performed 
without the form factor. 

ii) IIF~B10 + l + Vt is the three-body decay which finally reduces to the four
body decay, the Hamiltonian of which has no correspondence in the usual strange 
particle decay. To obtain the qualitative estimate, we shaH calculate the decay 
rate from the following Hamiltonian, 

(2·5) 
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A Possible Interpretation of the New Event 2001 

The four-body decay can occur not only through the mediation of decuplet baryons 
but also by direct interaction. We have also calculated the decay rate due to 
the latter, but the result is not significantly different. 

iii) IIM~z + Vz is the process similar to those of 7tz
2 

and Kz
2

, and the Hamil
tonian is given by 

(2·6) 

iv) II M~ P8 + l + Vz and ~ V 8 + l + VL are the processes analogous to Kz
3 

and 
Kz

4
, respectively. The latter gives a four-body decay which is also derived from 

the direct interaction. The Hamiltonians assumed are, for the former process 

(2· 7) 

where pn.u- and pP denote the 4-momentum of JIM and P8 respectively, and for 
the latter process 

(2·8) 

(B) N on-leptonic decays 

i) II F~ B8 + P8 corresponds to the non-leptonic decay of usual hyperons and 
its Hamiltonian is taken as 

(2·9) 

ii) IIF~B10 +P8 and ~Bs+ V 8 give the three-body decays for which there 
is no analogy in the usual hadron decays. We assume the following Hamiltonians, 

(2·10) 

and 

(2·11) 

respectively. 

iii) JIM~Ps+Ps IS an analogue of K~2n decay and the Hamiltonian IS 

taken as 

(2·12) 

iv) II M~ Vs + P8 is a new process, the Hamiltonian of which IS assumed to 
be 
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2.0 

1.0 

TfF decay rate 
( x 1 0 12 sec-t ) 

2.0 2.5 3.0 3.5 4.0 
TT,: mass(GeV) 

Fig. 1. The rates for the IIF decays; nF~Bs+Ps, IIF~Bs+lvz, IIF~Bw+Ps and IIF~Bw+lvz. 

(1) IIF~Nn:, (2) IIF~E"'), (3) IIF~Neve, (4) IIF~Ep.vll, (5) IIF~.Jrc, (6) IIF~!J"'), (7) IIF~ 

.deve, (8) IIF--"t!Jp.v ll' 

TTF decay rate 
8·0 

(x 1010 sec-1
) 

2.0 2.5 3.0 

1. 5 

1.0 

3.5 4.0 n F mass( GeV) 
Fig. 2. The rates for the IIF decays; liF--"tBs+ Vs. (1) nF~Np, (2) llF--"tE¢. 
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4.0 TTM decay rate 
(x 1011 sec-1

) 

3.0 

2.0 

2003 

5.0 

1.0 1.5 2.0 2.5 3.0 
TTM mass(GeV) 

Fig. 3. The rates for the JIM decays; llw--'>Ps+Ps and llM--">Ps+lvl. (1) llM--">nn, (2) llM--">1J7J, 
(3) llM--">nelle, (4) llM--">7JP.llp.• 

0.8 TTfvf decay rate 

(x 1010 sec-1
) 

0.6 

0.2 

4.0 

1.0 1.5 2.0 2.5 3.0 
TTM mass(GeV) 

Fig. 4. The rates for the JIM decays; llM-'>Ps+ Vs, llM--">lvl anp liM-"> Vs+lvl. 
(1) llM--">np, (2) llM-'>7Jrp, (3) llM-'>P.llp., (4) llM--">pelle, (5) IIM--">rpp.llp.· 
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2004 T. Hayashi, E. Kawai, M. Matsuda, S. Ogawa and S. Shige-eda 

(2·13) 

This gives the three-body decay, which also originates from the direct interaction. 
We also estimate it separately. 

Explicit expressions for the decay rates calculated by these Hamiltonians are 
presented in the Appendix. 

Numerical results are given in Figs. 11'"'V4 for the variable mass of the II
particle, where we put G0 =2.27 X 10-7 in units h=c= m'lr= 1. 

The JIF mass varies from 2.0Ge V to 4.0 Ge V and the JIM mass varies from 
1.0 Ge V to 3.0 Ge V. The values of F v, FA, f1 and f2 are all taken to be 1. 

§ 3. Discussion 

We have calculated the rates of the various decay processes of the new 
particles JIF and JIM, some of which are shown in Fig. 1"-"Fig. 4. There we 

angle 

factor 

cos2 () 

sin() cos() 

sin2 () 

Table I. Angle factors of decay processes 
Ilr·~Bs+Ps, B10+Ps. 

final states for the decay of 

IIF:* (0, 0) 
I 

IIF:*(t, -1) 
I 

pKO J++K- I+K0 I*+K0 

A n+ J+KO 3° n+ E*0n+ 

I+n° I*+n° 
I+"QO I*+"QO 

IOn+ I*0n+ 

S°K+ S*°K+ 

pno J++n- pKO J++K-

P"tlo J+nO An+ J+KO 

nn+ J+"QO I+n° I*+n° 

AK+ JOn+ I+"QO I*+"QO 

I+KO I*+K 0 IOn+ I*0n+ 

_IOK+ I*°K+ E°K+ E*°K+ 

pKO J+KO pno J++n-

nK+ JOK+ P"tlo J+nO 

nn+ J+"QO 

_IOK+ I*°K+ 
AK+ JOn+ 

I+K 0 I*+K0 

IIF2*ct, -1) 

AK0 Q-K+ 

I+K- I*OKO 
_IOKO I*+K-

so no S*Ono 

so "'/o S*O"QO 

B-n+ E*-n+ 

pK- J+K-

nK0 JOKO 

A n° I*Ono 

A "1/o I*O"QO 

I+n- I*+n-
_IOnO I*-n+ 
_IO"QO S*OKO 

I-n+ E*-K+ 

EOKO 

E-K+ 

pn- J+n-

nn° JOnO 

n"Qo JO"QO 

I-K+ J-n+ 

AKO I*OKO 
_IOKO I*-K+ 
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A Possible Interpretation of the New Event 2005 

angle final state for 

factor JlF 6 ++ (1, 0) 
I 

JlF 6 + (1, 0) 
I 

JlF 6°(1, 0) 

.E+n+ .J++ KO pKO .J++ K- pK- .J+K-

.S*+n+ An+ .J+ KO nK0 .JOKO 

.J:+nO .J:*On+ An° .J:*OnO 

.E+"/)0 .S*+nO A"')O .J:*O"')O 

cos2 0 
.J:On+ .J:*+"')O .J:+n- .S*+n-

E°K+ E*°K+ .J:OnO .S*-n+ 

.J:0"/)0 E*OKO 

.s-n+ E*-K+ 

soxo 

s-K+ 

pn+ .J++nO pno .J++n- pn- .J+n-

.E+K+ .J++"/)0 P"'JO .J+nO nn° .JOnO 

cos 0 sin 0 
.J+n+ nn+ .J+'1j0 n'1jo .J0"/)0 

.S*+K+ AK+ .JOn+ AK0 A-n+ 

.J:+KO .S*+KO .J:OKO .J:*OKO 

.J:OK+ .J:*OK+ .s-K+ .S*-K+ 

sin2 0 
pK+ .J++ KO pKO .J+KO nK 0 .JOKO 

.J+K+ nK+ .JOK+ 

final state for 
angle factor 

IlF/(f, -1) 
I 

IlF 6°(!, -1) 
I 

IIF6°(0, -2) 

.J:+ KO .J:*+ KO AK0 Q-K+ soxo E*OKO 

E0n+ E*0n+ .J:+K- .S*+ K-

cos2 0 
.J:OKO .J:*OKO 

so no E*Ono 
so"')o E*O"')O 

s-rc+ E*-n+ 

pKO .J++ K- pK- .J+K- AK0 Q-K+ 

An+ .J+KO nK0 .JOKO .E+K- _E*OKO 
.J:+nO .S*+nO An° .J:*OnO _soxo .E*+ K-
.J:+"/)0 .J:*+"')O A7jO .J:*O"')O so no E*Ono 

cos 0 sin 0 
.J:On+ .J:*On+ .J:+n- .S*+n- so'1jo E*0'1JO 

E°K+ E*°K+ .J:OnO .S*-n+ B-rc+ E*-n+ 
.J:0"/)0 E*OKO 

.s-n+ E*-K+ 
EDKO 

E-K+ 
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Table 1. (continued) 

final state for 
angle factor 

1IF 6+ (i, -1) 
I 1IF6°(t, -1) I 1IF 6°(0, -2) 

pno ,J++n- pn- .J+n- pK- .J+K-

pr;O .J+nO nn° .JOnO nK0 ,JOKO 

nn+ .J+7)0 nno .J07)0 An° .J:*OnO 

AK+ .JOn+ AKO ,J-n+ An° .I*07)0 

sin2 0 
.J:+KO .E*+KO _EOKO .J:*OKO .J:+n- .E*+n-
.J:OK+ .I*OK+ ..r-K+ ..r*-K+ .J:OnO .I*-n+ 

_E01)0 S*OKO 

.E-n+ E*-K+ 
SOKO 

B-K+ 

final B8 for 
angle factor 

I I I I 
liFi*(O, 0) liFi*(t, -1) JIF~*(!, -1) 1IF6++(1, 0) Jip6+(1, 0) 

cos 0 A so 3- .J:+ _so 

sin 0 n A z- p n 
,.ro 

final B8 for 
angle factor 

1IF6°(1, 0) 
I 

Jip6+(t, -1) 
I 

1IF6°(t, -1) 
I 

1IF6°(0, -2) 

cos 0 ..r- so s-

sinO A ..r- s-
_so 

angle final B 10 for 

factor IIF 6++(1,o)l liF6 +(1,0) 
I 

liF 6°(1,0) 
I 

liF6+(t, -1) 
I 

liFs°C!, -1) 
I 

liFs0(0, -2) 

cos 0 .I*+ .J:*O .E*- B*O 3*- Q-

sin 0 ,J+ ,JO ,J- _E*O .E*- E*-
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A Possible Interpretation of the New Event 2007 

final state for the decay of 
angle factor 

I I liM+(t,O) liM0(i, 0) liM+(O, 1) 

n+n+K- n+n°K- n+KOKO 

n+n°K0 n+"'J°K- n+K+K-

n+"'JOKO n+n-K0 n°K+K0 

K+K°K0 nOnOKO "'JOK+KO 
cos2 () 

'lCO"'jOKO 

K+K-K0 

KOKOKO 

"'JO"'JOKO 

n+n+n- n+n-n° nOnOK+ 

'lC+'lCO'lCO n+n-"'J0 nO"'jOK+ 

'lC+'lCO"'jO 'lCO'lCO'lCO "'JO"'JOK+ 

'lC+"'JO"'JO 'lCO'lCO"'jO n+nOKO 

cos() sin() 
n+K+K..- no"'Jo"'Jo n+"'jOKO 

nOK+ KO "'JO"'JO"'JO n+n-K+ 

"'JOK+ KO nOKOKO K+K+K-

"'JOKOKO 

n°K+K-

"'J°K+K-

n+n-K+ n+n-K 0 n+K°K0 

n+n°K 0 nOnOKO n°K+K 0 

n+"'jOKO "'JO"'JOKO "'JOK+KO 

sin2 () 
K+KOKO K+K-K 0 n-K+K+ 

KOKOKO 

nO"'jOKO 

'!Co"'J-K+ 

n-K+"'JO 

final state for the decay of 
angle factor 

I I liM+ (i, 0) liM0(i, 0) liM+(O, 1) 

n+K0 n+K- K+KO 

cos2 () nOKO 

"'JOKO 

n+n° n+n- n°K+ 

n+"!Jo '!CO '!CO "'JOK+ 

cos() sin() 'lCo"'Jo 

K+K-

"'JO"'JO 

n+K0 n-K+ K°K+ 

sin2 () -;r;OKO 

"'JOKO 
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angle fator 
final Ps for the decay of 

JIM+ ct. o) 
I 

JIMO(t, 0) 
I 

JIM+ (0, 1) 

cos (J xo K- '70 
I 

sin (J nO n- KO 

'70 

angle factor 
final PsP8 for the decay of 

JIM+(t, 0) 
I JIM0(i, 0) I JIM+(O, 1) 

n+K- n°K- K+K-

cos (J nOKO n-K0 xoxo 

17oKo i7oK- '70'70 

n+n- 1C-i70 nOKO 

nO no K-K0 n-K+ 

sin (J 7C0'70 n-no 17oxo 

KOKO 

'70'70 

have shown the decay rates for both the largest and smallest values of Q-value 
for each decay process of the same type, and the rate of IIF~ An or that of 
IIF~zn, etc., will lie between the line (1) and the line (2) of Fig. 1. The 
rates of IIF~B8P8P8 (direct decay) and IIM~P8P8P8 (direct one) are not illustrated 
in the figures because of the existence of the ambiguous factors {a, b in the 
Hamiltonian of IIF~B8P8P8 and ai(i= 1, ···, 6) in the Hamiltonian of IIM~P8P8P8 
in the Appendix [B) (1) (v), (2) (iv)]}. If we put all these factors (a,b,ai) 
equal to 1, the rates of both IIF~B8P8P8 and IIM->P8P8P8 become larger by one 
order than that of IIF~B8 V 8 and IIM~P8 Va respectively. 

It should be noted that these figures 1"--'4 must be multiplied by the factor 
due to the semi-leptonic angle f) in accordance with the new Nagoya model. 
These angle factors for each process are presented in Table I. 

Now we comment on a few points about Fig. 1"" Fig. 4. 
(i) For the lower range of IIF mass (almost about $2.5 Ge V) the non-leptonic 
two-body decay (IIF~B8P8) is the main mode, but the rate of the /1-decay (IIF~B8lvz) 
increases very rapidly with the IIF mass and for the higher range (about 2':3.5 
Ge V) the latter overwhelms the former and becomes the main mode. 
(ii) In JIM decays, the non-leptonic two-body decay (IIM~P8P8) is always domi
nant. 

Finally we want to add a comment on the form factor. As the Q-value of 
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A Possible Interpretation of the New Event 2009 

the decay products is larger than in the case of usual strange particle decay, the 
effect of the form factor might be remarkable if it exists. A simple calculation6

) 

gives a reduction factor of one order or more; this will be reported in the future. 

Appendix 

We shall present the effective Hamiltonians and the rates of various decays 
of IIr and Ilwparticle. We assume here IIF and JIM to be of spin t and 0 re
spectively. The notation of B 8, B 10, P8, V8, l and Vt means octet baryon, decuplet 
baryon, pseudoscalar meson, vector meson, electron or muon and neutrino respec
tively. MII, mB, mp, mv and mt represent the mass of IIF or JIM, baryon, ps 
meson, vector meson and of lepton respectively. 

A) Semi-leptonic decays 

(1) /1-decays of Ilrparticle 

(i) IIr-~BslVz 

r 0 II dxJ x 2 -2Mx+N2 f(x), G2M ia 
12n3 

b 

x=M-EB, 

m2 
a=-z-

2MII' 

M- MII2 +mB2 

2M II 

J(x) = (1- ;r[1Fvl 2
{; (N2 -Mx-x2

)- (2x2 + (3mB-M)x-N2
)} 

+ IFAI 2
{; (N2-Mx-x2

)- (2x2
- (3mB+M)x-N2

)} J. 
(ii) IIF~B10lvz 

Go- -
H= J"2 ¢Ba(Fv+FAr5)¢IIF¢"zra(1+r5)¢z+h.c., 

x../M 2x 2 -2M (L-m 2)x+ (L2-M 2m 2
) II II L II L F(x) 

MII-2x ' 
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2010 T. Hayashi, E. Kawai, M. Matsuda, S. Ogawa and S. Shige-eda 

a= Mn2- (mB+miY M 2 2+ 2 L= rr -mB mz 
. . 2Mn ' 

N=Mn(2L-mB2
), 

f=2{Mnx2 -(L+Mn2)x+LMn}, 
Mn(Mn- 2x) 

(M 2+m 2)x2 -2M Lx+L2 

9= Il l li ' 

Mn(Mn-2x) . 

2 

F(x) = (IFvl 2 + IFAI 2
) {6MMu-6(2MnN+M)x+12Nx2 -3(2MnN+M)f 

+4N(f2
- g)+ 12(N+Mu3)/x-12Mn2/x2 -8Mn2

(/
2-g)x} 

+6mB(iFvi 2 -iFAi 2) {M-2Nx-Nf+2Mn2fx}. 

(2) Two-body leptonic decay of meson (IIM~Zvz) 

r - Go
2 

M 2 2(1 - 1nz
2 

)
2 

--- n11Zz -- • 
Sn Mn2 

(3) S-decays of JIM-particle 

(i) IIM~PslVz 

H= ~~ (f1PanM+f2PaP)¢P¢nM¢vzYa(1+r5)cjJz+ h.c., 

T= Go2 fbadxF(x)' 
16n3Mn J1 

x=Ep, 

a= 1np, 

M 2+ 2 2 b= n mp -mz 
2Mn ' 

F(x) = {1 /1I 2Mn2 
[ (Mu- mp) Ez2

- ~ E/- ~ (Mn2
- 2Mnx + 11Zp2- mz2) Ez] 

+ l_ if2i 2mz2 (Mn2- 2Mnx + 11'lp2
- mz2

) 

2 

+ C/1*/2 + /1/2*) 11'lz2Mu[- Ez
2 

+ (Mu- x)Ez]} I E~m~x , 
. 2 ~= 
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a=Mn2-2Mnx+ mp2. 

(ii) JIM~ Val.Vl 

H = i~; ¢va¢llM"W"tr a(1 + r5)¢L + h.c., 

T= 16~~ll ia dx[ {-Q+ Mnx+2 Q(Kn::vnx)} (a-(3) 

+ ~ {Mn-2Mn(~~2Mnx)} (a2-(32)], 

x=E,, 

M 2 2 2 K= n -mv -ml 
2 

{a}= -(3Mn2x-2Mnx2 -2MnQ+mL2'x-mv2x)± -Vr 
(3 2(Mn2-2Mnx) ' 

r= 4x2Mn2(x- Mn
2
-(mv- mlY) (x- Mn

2
-(mv+mlY). 

2Mn 2Mn 

B) N on-leptonic decays 

(1) Non-leptonic decays of Ilrparticle 

(i) IIF~Ba+Pa 

H=i~c:_ VJBr a(Fv +FAr5)¢nFOa¢P+h.c., 
v2 , 

T= ~;
2 

M~:B N(Mn-mB)2 (!Fvi 2+K2IFAI 2
), 

K= (Mn+mB)N 
(Mn- mB) (M + mB) ' 

M 2+ 2 2 M= n mB -mp 
2Mn 

N= (M2-mB2YI2. 

(ii) IIF~Ba+ Va 
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2012 T. Hayashi, E. Kawai, M. Matsuda, S. 0 gawa and S. Shige-eda 

F= Go
2 

K{(IFvl 2 + IFAI 2)L-2(1Fvi 2 -IFAI 2)mBMn}, 
8-;rMn3 

K= {Mn4 + mB4 + mv4 -2(Mn2mB2 + mB2mv2 +Mn2mv2)P12
, 

L=Mn2 +mB2 -mv2
• 

(iii) II F~ B10 + Ps 

H= ~2 ¢Brx(Fv+FAr,)</hip8rxifJP, 

r- G
02 

K{(IFvl 2 + IFAI 2)L+2(IFvi 2 -IFAI 2)mBMn}, 
l92-;rmB2Mn3 

. 

K= {Mn4 + mB4 + mp4 -2(Mn2mB2 + mB2mp2 +Mn2mp2
)}

3
1

2
, 

L=Mn2 +mB2 -mp2
• 

(iv) IIF~Bto+ Vs 

Go- F ) H = ,.f"2 ¢ Brx (F v + Ar 5 c/Jnpc/Jvrx , 

F= G
02 

K{(IFvl 2 + IFAI 2)L+2(IFvi 2 -IFAI 2)mBMn}, 
l92nmv2mB2Mn3 

K = {Mn4 + mB4 + mv4
- 2 (Mn2mB2 + mB2mv2 + Mn2mv2

) P12, 

L=Mn2 + mB2 -mv2
• 

(v) IIF~Bs+Ps+Ps 

H = ~2 ¢Br a(Fv + FAr5) ¢np(a8rxifJP,c/JP2 + bcppJ)rxifJP2) + h.c., 

r lfs~. r dx "f [ CIFvl'+ IFAI'){i (a'(M,/-m.'+ m~,) 
+ b2m~2 - abMn2

- 2(a + b YMnx)- 2MMn + 2x(b2(Mn2
- mB2 + m}.) 

+a2m~,-2ab(Mn2 +m}.2 )) +abMn( 4x2 + ~
2

2 + ~2 )} 

b - Mn2 + m}-2- (mp, + mB)2 
o- 2Mn ' 

M = a 2m}., + b2m}.
2 
+ ab (mB2

- Mn2
- m}.,- m}-

2
), 
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A Possible Interpretation of the New Event 

K=MII2 +m~2 -2MIIx, 

D=4MII2x 4 + 4MII(m~1 + mB2 -MII2
- m~2)X3 

+ (MII'+ mB'+ m~, + m~z -2MII2mB2 -2MII2m~1 -2MII2m~2 
2M 2 2 2 2 2 2 2 2 ) 2 + 4 2 2 (M 2 + 2 - B mp

1
- mB mp

2
- mp

1
mp2 x mii mp

2 
II mp

2 

-mB2 -m~)x-2m~2 (MII'+ mB'+ mi.1 + mj.z -2MII2mB2 

2M 2 2 + 2M 2 2 2 2 2 2 2 2 2 2 2 ) - II mp
1 

II mp
2

- mB mp
1

- mB mp
2

- mp
1
mp

2 
• 

(2) Non-leptonic decays of liM-particle 

(i) liM-?Ps+ Ps 

H = ~2 (a¢IIMaa¢P/)a¢Pz + baa¢IIMaa¢PtrPPz + caa¢IIMrPPtaa¢Pz)+ h.c., 

(ii) liM-?Ps+ Vs 

H = ~~ (a¢IIMrPvaaa¢P+ baa¢IIMrPva¢P), 

T-:- . Go
2 

(Q2 _ m 2)112p 
16n-MII2 P ' 

-bMII.JQ2 + mv2
- mp2

}"', 

M 2 2+ 2 Q- II -mv mp . 
2M II 

(iii) liM-? Vs + Vs 

H = ~2 rPIIMrPV 1arPV2 a' 

T= Go
2 

(Q2-m2 )112p 
16n-MII2 Vz ' 

M 2 2 + 2 

Q = II -mvl mvz 
2MII ' 

F=2+ (Q.JQ2+ mir~-:m~z +Q2-m~z)2. 
mvtmvz 
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H = ~2 {a,Oa¢IIMi} ar/JP,r/JP,¢P, + a,iJ ar/JuJCr/JP;iia¢P,r/JP, + a,iiar/Jux¢P,¢P,iJa¢P, 

+ a4¢ll]r[fia</JP/Ja¢P~rPP3 + a5rPllMfiarP 1 rPP2 fiarPP 8+ ae.¢IIMrPP1 fjarPP 2 fjarPP 3}, 

If we put allai=l: 

T=· Go2 
. .. M 2 fbJ4MrlE~~+ (E~~-m1) (K-4LMuEP)dE 

256n3Mn Ja · L + M- 4MuEp
1 

P 1 ' 

. . . 

b = Mu2
- 2mp 2mp 8 

2Mn ' 

K = Mu4 + mi.1 + mi.2 + m~a + 2Mu2m11 - 2Mu2m12 - 2Mu2m1a 
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