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Abstract: Electromagnetic masses of neutral K~ (892) may be larger than one of charged

K (892). Tt is unusual and is called K" -EM-mass anomaly. We review the studies on this issue,

and point out that K "-mass splitving can he measured in BES accurately.
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1 K*(892)

The isospin, spin and parity of meson reso-
nance K" (892) are F(J"y=1/2(1" ). Its flavor
S17(3) multiplets are E°°=d7, ». K% =3V.4.
K'Y ==5¥ u and K'~ =uY,s. Among the meson-
resonances, ¥ * (882) is only one whose mass dif-
ference between its isospin components has heen
determined in experiments although the error har is
still large. According to the 2000-PDG report, K°
mass splitting isf"

Mgt paay® T Mkt oeps = (6.7 £ 1.2) MeV | (1)

Mote, this value is larger than the mass splitting

between K” and K*,

mge — mgx = (3,995 4 0. 034) MeV | (2

2 Mass Splitting of Hadrons

Generally, for the SU(3) flavor muluplets of
hadrons, the mass splittings between their isospin
components are caused by two effects; (1) m.#my

(inequality of u- and d-quark masses?; (2) rhe
electromagnetic interactions inside hadrons. Then.
the observing quantity of the sphiting (Asm ). s
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expressed as f[ollows
(.ﬁ?ﬂ)“p‘ — (-’ﬁm)q —1L‘ (nﬁm)gu » (3)

where {Apt e, 13 the experimental value: (Am)g,
the contributions due to u-d quark mass difference.,
and { &m dem is due to electromagnetic interactions,
or EM-mass difference. The theoretical predictions
of (Am g and {Am e are model-dependent. They
reflect the effects of internal structures of hadrons

and the hadron dynamics.
3 EM-mass Anomaly

Usually, the EM-masses of neutral hadrons
are less than one of their charged partners. For in-
stance, the EM-masses of neutron, =% and K2ck®)
are less than the EM-masses of proton, o+ and K*

=4 However.some theoretical stud-

respectively
ies show that the EM-mass of neutral K~* (892)
mayv be larger than the EM-mass of charged
K~ 1892). This is very unusual. In Ref. [5], we

called 1t as K*® (892) EM-mass anomaly.

4 Estimation of EM-mass Splitting
of K~ (892

Theoretically., ¢ Am Jg can be calculated 1n
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some maodels. By using Eq. (3) and experimental
data € Amt Vo then, one can predict (Am Jem-
There are two studies to estimate (Am g for K* in
the literature:

(1) Schechter et all* use an effective theory of
hadrons to get {Amlg is in the region from 2. 04
MeV to 6. 78 MeV. And its best parameter fitting
result is

(rmi-0 — Mg tdqg = 4. 47 MeV | 4)
This estimation indicates that so long as (mye —
K * Vg = 6. 78 MeV, the K*-EM-anamaly exist
surely. And under the best parameter fitting, the
condition for the anomaly becomes ( mg-c —
Mgt Vo > 4. 47 MeV. Consequently. from Eg.
(1), it can be seen that the experiment favors to
support (mgre—mg 2 Jpm >0, i. e. « there exist K-
EM-mass anomaly. But, because the error bar is
still large . more precise experimental measurement
for K* mass splitting is necessary.

(2) Using Li’s chiral quark model' "3, Gao and

Yan found out!™ that

(mx-ﬂﬁmx-i)qzl (g — i, . (37

2
From p°-w mixing, thev found out further
my — m, = (6.14 & 0. 36) MeV , (6)
Thus, they predict
(mgen — mge=dg = (3,07 + 0. 18) MeV . (7
Consequently, so long as (mgr —mn 2 ) > 3. 25
MeV, the K -EM-mass anomaly exists. Compar-
ing with Eq. (1), we see that the present data sup-

port there exist such an anomaly in [i"s chiral

gquark model.

5 Significance

K “s are composite particles with quark struc-
tures. MNeutral particle K "" (8927 1= compasited of
positive charged s-quark and negative charged d-

quark. Due to the interactions between quarks, the

distribution ol the positive charge “quark cloud™
inside K*? is generally different from one of the

-

negative charge “quark cloud”. This is the reason
why the neutral particle K*° is possessed of EM-
mass (or EM-self energies). As the distribution of
the pasitive charge cloud just overlaps one of the
negative ' 5, its EM-mass would vanish. As the
overlapping is few. or they are towally dis-over-
lapped. the EM-mass of K*" will become so large
that it is bigger than the EM-mass of K**, This is
the case of K*-EM-mass anomaly. Obviously, this
anomaly effect reflects important structure infor-
mation on the quark distribution inside vector me-
son resonance. Hence, it is valuable for hadron

physics and for QCD at middle energies to study

this topic experimentally and theoretically.

6 Principle to Measure K "(892) Mass
Splitting in BES at BEPC

BES at BEPC has gathered about 5 10¢° J/¥
events, Therefore, it is practicable to take J/¥ as
the source of K* (852} and to study its mass-split-
ting accurately. The branch ratio for J/¥— K¥
K'* s 5X107% for J/ F—=K°K"®, it is 4. 2 X
107%; far J/¥— KKn. 6> 1073 for K* = Km, it is
about 100%." Therefore, by using three-body de-
cay processes of J/¥— KKn, we can determine the
locativns of resonance K¥nt (=K""or K"} and
resonance K'znt (=K**) respectively. The event
number of J/¥—KK= in BES is about 10°, It is ex-
pected to decrease the error for the splitting to 1
MeV or below 1 MeV. This should be a meaning-
ful experiment in hadron physics. As the appara-
tuses of energy measure in BES are improved fur-
ther 1n the near future, one could expect more ac-

curate results on this object.
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