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Does x(2.8 GeV) favour Charm or Color?

by
. R
Tsunehiro Kobayashi

Deutsches Elektronen-Synchrotron DESY, Hamburg, Germany

Abstract

The possibilities of the newly discovered particle with mass 2.8 GeV
belonging to the charm scheme or to the color scheme are discussed.
It is pointed out that crucial tests for this problem are measurements

of the decay of x(2.8).into 27T+2'Kf {or 4 pseudoscalar mesons) and

the ratio T {X(2.8)=>V Y )~ ["( X{2.8) —=2¥).

* Alexander von Bumboldt-fellow, on leave of absence from the

Department of Physics, Tokyo University of Education, Tokyo, Japan






Recently some mnew particles which are not vector mesons have been
discovered in the e+e& colliding beam experiments. The most striking

one is the particle with mass 2.8 GeV, which has been found in the
analyses of’ﬂf(3.l) —r 3} at DESY /1/. In the charm scheme /2/ it 1is
generally classified as a CE—pseudoscalar state ( nc).having isospin

I = o, G-partiy G = + 1, On the other hand, in the color scheme /3/ the
%(2.8) can be an isoscalar with G = + | or an isovector with G = - 1.
Because the x(2.8) is the lightest particle discovered, we assign to it
the states (,7) for I =1, or (q)ﬁ ) for 1T = o in the broken color scheme
/4/ with the obvious (SU{3), SU(B)color) notation. In this note we discuss

how one can decide between these possibilities.

The best check of G-parity is the decay %(2.8)— 2TUT27C . Beﬁause the

decays of x'(3.4) and x''(3.52) into ZM 210 have been seen in the decay
"{/‘(3.]) — ¥ + {ZWT 2T ) , we expect that the decay x(2.8) =20
can be observed in the decay'#f(B.l)—+-X*‘Zﬂﬁ2Tf. If it is seen, we can

exclude the possibility that x(2.8) is (1T,T[).

Now we discuss a possibility to distinguish between the charm and color
model with help of the decay ratio | (X{2.8)— vY)/T(xi28)>2Y)
for Vv = (?J(ﬁ ri) . From the vector meson dominance assumption /5/
according to the graphs in Fig. !, we estimate in the charm model:

for diagram (a},
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where € is a mixing parameter for ql (singlet state)} and qg(octet state),



and for diagram (b),
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and for diagram (c¢),
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In the ‘diagram of the color model shown in Fog. 2 (¥ w Cb) contribute

and we get
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R(\/?’/Z?f)l%o{'l, | 2)

where ‘}:?/4?[ ~ 7 and Orj ~/3 7 . In the charm model /6/ the diagram

(a) dominates and the mixing parameter is given by E:'Z_’: 7—_4’ , where @24\3’
In that case R(\/I/i?’) is a crucial test to decide between the two models,
because the expectation in the two models differs by 2.~ 3 order of magnitudes.
In particular, if x(2.8) is (ﬂ_ﬁ_] , the decay x(2.8) —-??D)’ must be (200 ~300)
times larger than the decay x(2.8)—> Z¥ ; this might be observed in the
reaction 'yf(fi)‘_} Y+ X(Z8) —> ¥ (Y410t ) . In the case

that x(2.8) is (N T[) , it decays into WY and d[’)( , for which one should
also look in the cascade decay of 'j[f (3.1)-——72] [/\ﬂ/\— via /fPX . Even if (fz,ﬁ)

is an ideally mixed state, we can expect that the decays w{;_f’ — J+ X(2.¥)

—2) + Tt



via w) is (30~40) times larger than the decay ’Q/‘(_}j ) “‘—7J+)((2-5’) ——>3X}

while in the charm model this factor is expected to be (2-~3).

Now let us consider the inprecbable case that the mixing parameter € in the
charm model is much larger than g_z. For example, if £ 0.15, we have
R[\/J/Z!} ~ 30 . In this case, however, we must expect a large decay
width for x(2.8)— 2T "2 (via ?o?’o), KK 270 (via K¥K*) and 2K2K (viadga? ).
Included simple phase space correctioms,we obtain

[ (X(2.3)—> 47, KR omd ZR2K )= &~ SolleV )

for R 30. On the other hand in the color scheme these decays break the
color quantum number, and therefore their rate is about the same as the

decay of "\J‘ (3.1). They might be observed in the decay"‘f‘(3.l)-—~7]’+ (4 pseudo-

scalar mesons). We can also expect a large decay width for "'l}'f(.i.!)-—‘?)’lfff/f]/'

In conclusion, we again enphasize, that we shall be able to decide the
assignment of x(2.8), if the decay x(2.8) —> 4 pseudoscalar mesons and
R{V J/2Y) are measured. A similar discussions can be applied to decays

and R(VY/2)) of x'(3.4) and x''(3.52) /7/.

Finally we mention that we can get the same conclusion for the ordinary

color scheme replacing {I[,7() and (. TC) by (H',Xg)and (1, %).

The author would like to thank Professor H. Joos and Dr. T.F. Walsh
for discussion, reading and correcting manuscript and also wishes to

thank Professor H. Joos for his hospitality.
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Figure Captions

Fig, 1 Decay diagrams of x(2.8) in the charm model. Diagrams (a),
(b) and {(c) represent the decay x(2.8) > VY and (d) represents

the decay x{2.8)—> 2Y.

Fig. 2 Decay diagrams of x(2.8) in the color model. Diagrams (a)

and (b) represent the decays x(2.8)—>V ) and 2 J , respectively.
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