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In this pa,per re calculate (to the orcler of "2) tfr" rad,lative corrections to the masses

of the pseuiloscalar nesons in the Lagrangia.n theory rith transverse vector fields [f] (see

the recent  d iscuselon fn [Z] ) :
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where C,.,- are the structure constants of the compact seni-sinple Lee al-gebra, and the natrl-
=  T J K

ces T^ specify the representation of this algebra in the space of the fields Y. The synnetry

lever of interest to us in (1) correeponds to invariance of L(x) relative'to the group su(2)

U(I)-, u(f)-. (tne direct procluct of the iospin, baryon chargef and hypercharge groups).
5 Y . l D ?

The source of this lnvaria,nce, according to [f], is the triplet of vector f ields V't V-, V-

and the pai r  of  s inglets V-  and U'  (arJ*  = . r ,n t  i ,  J '  k  = Lt  21 3 ani l  a tJ*  = 0 for  other

values of the indices t, J, k) a,nd according to the universally accepted identif ication, due

to Salrura i  [3 ]  (anawi th a l lowance for  the o-0 mix lng) ,  these f ie lds are Vl  = (pu,  our  0r) ,

i  =  1 r  2 1  3 ,  \ , 5 .

We nor,r specify L, in detail. We teke into account al-1 the lntennediate single-particle

statee that nake contributions in the Kroll-Lee-Zunbino electrodynarnics to the electromagnetic

self-enerff of the pseudoscalar mesons P. In the niniural Lagra^ngian theory (theory vith

d.inensionless coupling constants and. vith consta,nts having the ilirnension of nass)r.gnese are

the states vith JP = 0-, 1+, 2-. Nothing is known at present concerning 2- resonances.
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Therefore, retainlng in L, gn\y the part pertaining to the O- a.nd 1+ fieldg, ve get
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vhere Auy = orA, - DuAu, P a,nd Au clescribe the ieomultiplets of the 0- a^nd, 1+ m.sons, re-

spectively, end o I 1 characterizes the P-A nixing. Dlagonetizatlon of L, vith respect to
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Ieads to new fields eu I wlth vhich the l+ lresons vill henceforth be identifted. Ttre 3- anct

lr-ver-tlces of lnterest are of the forr.
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in accord.a^nce t*ith the types of <liagrarns posslble ln our theory. Itre lov degrees of the in-

ternal lr-nonenta on thege diagra,ns guarantee a finite self-enerry of the P nesons 1n the gauge-

invaria.nt Kroll-Lee-Zumino fomulatlon. We note that the free Lagra,ngian of the 1+ mesons is

chosen in (2).in euch a vay that the chetged.componenets of the nultiplets lrave unlty nragnetic

noments u (1n units ot e/ZnO). Because of thle, no couplings of the type trVuOuOu arise in

Lrr capable of leadlng to hlgh degrees of the integration nornenta 1n the verticee (t+) ana (>)

after diagonaLization of (3), and thus leadlng to d.iverglng integrale in the self energr.

Hoveverr this very interesting observation, made fn [:], does not solve theproblen ee evhole.

Thus, the electroma6netic eelf-energies of the V arrd A mesons remain lnflnite at all values of

uU and uO.

We nor proceed directly to a cletenrination of the rnass spllttings.

1) We conslder the isovector nultiplet

p= ? ,  o  =  A ,  ( to7o) , t f rv l  -  c l i , ,pL  ( * -  2 ,3141) ,  f t )

uslne (l+) - (6), the for:n of the effective photon propagator rn [lr] (o-(x2) * o(t<-6) as 12

k2 * -), ancl the experlmental value \.5 rnev, of the n+ - n0 naee d.iffei"oc" [6], ve get

fv = to ard r(At * pn) = I5O neV. Another posslble sanclidate (besldes ir) f" f i(1220) vith

Jfu - i,**. rt r^s easy to see that lt nakes l<lentlcal contrlbutions to the r+ and. n0.""""".

2) Let ue consider in graater detail the case of the K+ - K0 nass difference (isospinor

nultiplet ) :
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vhere rl
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are Pauli matrices a.ncl r a unlt uatrlx. rn the current-nixing nodel
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and for the nass clifference (in ttre La,nitau gauge)
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additlonr re actual-ly use in this
of the wtltary-si11g1et parts in r,r ancl f with
octet C-partrty of the l+nesons equals +1).

12 rft| ) - 0 - B) npna + pnpn6, U= .l lp,
cos (dr - d" )

^l
" t - f f ,  i - p , - r 6 ,

)
*d k *d {Rf^ are the contrlbutione of vertices [It] ana [5J, respectivbly (vertex [5] nakes
no contributionAto the nass difference)
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A value of 6u that agrees with the experinental regult ot -2.95 t 0.21 of Hil l et al. [5] i.s

obtained. from f =-  -s  r  =.K^.  From th is  ve get  for  the KA(1320) par t ia l  v idths f (KO + pK) = 6O
mev a.nd, t(Ko * r,rK) = 5 t*9. Posslble canclldates (besides KA(r320)) are also the poorly iden-

^ '
t if ied I ' quartets tCO(fZl+O), KA(128O), and possibly d-so a nrnber of others ln ttre interval

1200 - l35O neV. Allowance for thelr eontritrutlon to 6u can greatly decrease the reduced vid.ths.

T?rus, allova,nce for KA(l2lrO) uncler the assumption of ttuniversalityrtof the consta.nt f for all

sq,ction the SU(3) forbidtlenness of the coupling
the P - a system (under the cond.ition that the
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Ko euartets^(vhich ts qulte Ilkely) leacls to r(KA(r32o) + pK) = \5 neV ana f(ro * o) = lr nev

(f, = ft;rt ' , Consequently exect measurement of one of the partial KA(1320) viclths, say

f(KA * pK), ntght cast l ight on the existence of other KO excitations. Experimental obder-

vation of a vldth 25 - ,O meV (the exact value of the vitlth ilepencls on the value of the

r€sonance nasg in the 1200 - f350 meV resonance) would Berve aa evldence of the presence of

one more KO guartet (besltles fO(f\ao), a,nd observatlon of e rldth nuch snaller than 25 meV

vould lntllcate the preeence of et least tvo other KO {uartete. We note that our reconmenda-

tione remaLn in force also lrhen 1- fields a,re aleo lncluded ln L, (of course, nov already

vithin the franework of the nonlnlnat theory). fhe corresponding contrlbutions to the nass

splltt ings vere estlmated by Sokol-ov on the basls of SU(3) symetry [7]. Ihey have a positlve

slgn and amount to not nore than LO - Lr% of the experlmental valuee of the naes differences.

lhue, the conEitlered approach affords a definite possibillty of uslng rather exact neasurements

of the isonultiplet mass d,ifferencee in ortler to obtaln infornatlon on the llttle-lnvestlgated

1+ obJects.

The author is tleeply grateful to E. V. Gedalin, o. V. Ka,nche].i, S. G. Matinyan, ancl

V. I. Ogievetskil for lntereeting diecusslone, and to S. G. Matinyan alEo for nuneroua

valuable renarks.
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