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Abstract： Electromagnetic rilasses of neutrat K (892) m ay be larger than one of charged 

K (892)．It is unusual and is called K 一EM ～m ass anomaly．W e review the studies on this issue． 

and point Out that K mass splitting can be measured in BES accurately． 

Key words：electrom agnetic mass splitting；BES experiment；meson resonance 

CLC number：0572．3 Docament code：A 

1 K (892) 

The isospin，spin and parity of meson reso 

nance KI(892 are i(JP)一 1／2(1一 ．Its flavor 

SU(3)muhiplets are 一 y s，K 一 iy d． 

。 

= i “ and K 一= u7  ． Among the meson- 

resonanees K ‘(892)is only one whose mass dif- 

~erenee between its iaospin components has been 

determ ined in experiments although the error bar is 

still large．According to the 2000一PDG report．K 。 

mass splitting is[ 

mK一(B92)0一 K (89∞：： (6．7± l 2)M eV ．(1) 

Note，this value is la rger than the m ass splitting 

between K。and K ， 

mK0一 K± 一 (3．995 士 0．034)M eV ． (2) 

2 M ass Splitting of Hadrons 

Generally，for the SU (3)flavor muhiplets of 

hadrons the mass splittings between their isospin 

components are caused by two effects{(】) ≠ ，”d 

(inequality of u— and d-quark masses)； (2) the 

electromagnetic interaetions inside hadrons． Fhen． 

the observing quantity of the splitting (Z}an)⋯ is 

expressed as follows 

(Am) 一 (△ )q + (Am )EM (3) 

where (Am) m is the experim enta1 value；(△m )o， 

the contributions due to u—d quark mass difference， 

and(△ )EM is due to electromagnetic interactions， 

or EM —mass difference．The theoretica1 predictions 

of(△ )D and (凸 )EM are model—dependent．They 

reflect the effects of interna1 struetures of hadr0ns 

and the hadron dynam ics． 

3 EM —m ass Anom aly 

usually， the EM —masses of neutra1 hadrons 

are less than one of their charged partners．For in— 

stance，the EM masses of neutron 71．。and K。f ) 

are 1ess than the EM —masses of proton． and K 

respectively[ 一 ． However，some theoretica1 stud— 

ies show that the EM—mass of neutraI K (892) 

may be larger than the EM —mass of charged 

K (892)．This is very unusua1．In Re{．[5]，we 

called it as K (892)EM —mass anomaly． 

4 Estim ation of EM —mass Splitting 

0f K (892) 

Theoretically， (△Ⅲ )o can be cateulated in 
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some models． By using Eq．(3) and experimental 

data (Arn)⋯ ， then， one can predict (Am )cM- 

There are two studies to estimate(Am )0 for K in 

the literature： 

(1)Schechter et alc use an effective theory of 

hadrons to get (Am )。is in the region from 2．04 

M eV to 6．78 M eV．And its best parameter fitting 

result is 

( K一  K-±)。= 4．47 M eV ． (4) 

This estimation indicates that so [ong as fY／1K一  

K·±)⋯ > 6．78 M eV ，the K 。一EM —anomaly exist 

surely．And under the best parameter fitting，the 

condition for the anomaly becomes f~'／1K—  

mK-±)⋯ > 4．47 M eV ． Consequently． from Eq． 

(1)，it can be seen that the experiment favats to 

support( K一  K-±)EM> 0，i．e．，there exist K 一 

EM —IT~ss anomaly． But， because the error bar is 

still large，m ore precise experimental measurement 

for K 。mass splitting is necessary． 

(2)U sing Li s chiral quark model ，Gao and 

Yan found outie]that 

1 

(mK— n,tK-±)。==寺 (md—m )． (5) 

From 一 mixing，they found out further 

d— m = (6．14 ± 0．36)M eV ． (6) 

Thus，they predict 

( K一  K-：)。= (3．07± 0．18)MeV ．(7) 

Consequently，so long as fmK— mK·±)⋯ > 3．25 

M eV ．the K 一EM —mass anomaly exists． Compar— 

ing with Eq．(1)，we see that the present data sup 

port there exist such an anomaly in Li’s chiral 

quark mode1． 

5 Significance 

K s are composite particles with 0 uark strut— 

tures．Neutral particle K (892) is composited of 

positive charged g-quark and negative charged d— 

quark．Due to the interactions between quarks，the 

distribution of 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 positive charge cloud just overlaps one of the 

negative’s， ira EM —mass would vanish． As the 

overlapping is few ，or they are totally dis—over— 

lapped．the EM—mass of K 。will become so large 

that it is bigger than the EM —IT~ss of K 。 ．This is 

the case of K 一EM —mass anomaly．0bviously，this 

anomaly effect reflects important structure infor— 

mation on the quark distribution inside vector me— 

son resonance． Henee， it js valuable for hadron 

physics and for QCD at middle energies to study 

this topic experimentally and theoretically． 

6 Principle to M easure K (892)Mass 

Splitting in BES at BEPC 

BES at BEPC has gathered about 5×10 J／ 

event s．Therefore，it is practicable to take J／ as 

the source of K ’(892)and to study its mass—split 

ring accurately．The branch ratio for J／ 一 K 

K is 5× 10一 }for J／xIr— K。K一，it is 4．2× 

1O-。；for J／ — KR ，6)(10 。；forK — K ，it is 

about i00 [ ．Therefore，by using three—body de— 

eay processes of J／ 一 KKTr，we can determine the 

locations of[eso~ance K Ⅱ (一 K 。or K 。 and 

resonance K。 (= K )respectively． The event 

number of J／ 一 KK in BES is about 10 ．It is ex— 

peered to decrease the error for the splitting to 1 

M eV or below 1 M eV．This should be a meaning— 

ful experiment in ha& on physics． As the appara 

tuses of energy measure in BES are improved fur— 

the r ln the near future，one could expect more ae— 

curate resu[ts on this object． 
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摘 要 电中性曲K (892)电磁质量可以大干带电荷的K (892)．这是异乎寻常的现象，将被称为 

K 电磁质量反常．评述 了这巾课题，并指 出K‘的质量劈裂可咀在北京谱仪(BES)上作精密测量， 
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