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The Importance of detootlng $U3-violations and quark line 
rule ( QLR, or OZI-rule ) breaking effects In speotra and decays 
of light mesons Is widely reoognlzed. Estimating such effeots Is 
Important both for constructing a correct phenomenology and tor 
understanding the struoture of QCD at large dista&oes. A new 
phenomenology of the meson spectrum, whloh is consistent with 
QCD, has oeen reoently proposed ( see '*', where details as well 
as notation and references oan he found ) . This phenomenology 
prediots new values for the ootet-singlet mixing angles in *} 
and n' meson states 

eP = e P ( 7 )=-«7.2 e . e; - e p ^o = -20.6'. ю 
The result of the l a t e s t experiment on high energy i? / » ' produo-
t i o n ^ 2 / ' 
K=£(T-p-*7W& =0n'-*7' 1> : =- w" ± ' 0 6 j Pt = 4+200 & ( 2 ) 

dramatically disagrees with the generally aooepted mixing angle 
Ор=вРСу)-^(^)=-^аад. i s i n тегу good agreement with e q . ( l ) . 
Hegleotlng the small nonorthogonallty of the quark ware funct i ­
ons corresponding to the angles ( I ) ; and assuming that the only 
sourse of the QLR-oreaklng i s , at high energies, i n 7~y' mixing 
one eas i ly finds that 

K- cei*Ce.-ePV*«»4eo-ep), e. - ахсц 2~Vi £ 3*3°. 
For the angles (I) this gives К = .УО , in exoellent agreement 
with the experimental result» This value of К also agrees well 
with other, less precise experiments performed at lower energies 
С see, e.g., ' ) , and definitely oontradlots 0p--fO* . in faot, 
assumlag 6j»=« 6 р » в р one ohtalnes from eq. (2) that ' ' 
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<j£% e 2.5-в £.09 , 3,еД = .70 ±.05--

In ref. '''a meohanism giving an enhancement of $ any relative 
to Яри* nas been proposed. Sue to the smallness of the 
pion mass the prooess £w-»-Cf±W*i ~ * , C p * T 7 } X —+ 7Г° Г , 
where ("р̂ Я* J are virtual partioles, contributes to 9coirC f a11* 
there is no similar prooess for p-* T J . ( suoh a meohanlsm 
also contributes to Ky-*K°!f and KJ-^K -)' » but the effeut 
is probably compensated by some 5У, violation ) . Making in the 
corresponding Feynman diagram a out-off on the virtual pion mo­
mentum, |р«/*Л , Л "'W.P С the dependence on the out-off parame­
ter Д is practically negligible for .5"««V <Л< IW), we obtain 
the enhancement faotor 0-15 ±.Off} . With this correction, 

and this value of tyuvt i s used in our fits. The input data 
for the fits are the items I) - II) in the Table; for Г у' we 
assume T^ »(230*?0)k«/+/, the V' branohing ratios are 
taken from PDG / 1 0 / Г. With &r =•&, ~9p, 6^=1* the best fit is 

3 9 = 2 . 0 1 5 - , e = . o ? 4 , s = .iS3. ( 4 ) 
The corresponding widths are given in the second oolumn, for 
them X2/S= *<Ъ5 . Omitting the widths of КЦ-*К°Г, СО-*чГ 
we have t-Vd'^- ,65" , The agreement is very good Indeed but the 
experimental widths ГГК*-»К"|Г)|Г^-»71') are to be suspeoted; 
nota that they are based on rather a poor statistics, especially 

faj •* r?g} . With © P = e p - 6 J [ M
) Q4 = 5 ° the beat fit is 

in thlB ease X / 8 * 4 , and in poor agreement are the most 
oreuible data (">-»П>-, f -»?jr, f-**}t> 7'-*ш*i v'-*u>*/7l'-~J!l'). 
Talcing into aooount £U* violation does not Improve significantly 
this fit, and so the angle б Р = в Р •= e^'S'-fO0 is in contra­
diction with the data on P and V radiative deoaya as well 
as with eq. (2). 

Using the parameters obtained above, we can prediot ТР-^уу) 
in the veotor dominance model ( VDU ) with SU 3* ( now we know 
that S U 3 violation effeots are of no importance in radiative 
deoays ) . The VUl for P->ff is in good agreement with the 
current algebra results. In faot, oomparlng r(n*tt) and fT7'-»//> 
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s , - - ( i« .a±< .<o e . 

As has been pointed out in reiv ', the experimental widths 
of radiative deoays of light mesons ( V-+P#, P-»VV, P - pseudosoa-
lar and V - vector particles ) contradict equation (I). How­
ever the more detailed discussion has not Ъееп published, for 
the laok of data on Г9' , which are extremely important in this 
context» Now the new data on Vy ' ' as well as on r(f'-*Vy) 
and Г(К|Г-*К~У) ' ' are available ( see the Table ) , thus allo­
wing an unambiguous determination of the mixing angles from the 
data on radiative deoays» In addition, the Sly and QLR breaking 
in the matrix elements of these decays can be detected. Here we 
present only highlights of the analysis; a more complete version 
will be published elsewhere. 

Neglecting S U 3 violation in the matrix elements, we oan ex­
press the radiative widths in terms of the octet- currents "31 j 
i«*1,—,8: 

Here c/„-; = )j2/3 S;y ; the obvious dependence on polarizations and 
momenta as well as normalisation factors are suppresed. The 
exact QLR requires E = S = 0 • Using the data in the Table 
one oan determine both the mixing angles and the parameters £ 
& and S • For simplicity here we present only the fits for 
the parameters with fixed mixing angles 9p- Э'т= в{?= -2CtS-0.5 
and 0p =—(45"-6ф) , whioh are approximately equal to (I) and 
to —to" respectively. In standard notation ( see,e.g.' / ) : 

where tu-tgP,, , and B^=(6v-0o) i s t n e etrange/nonstrange 
quark mixing angle in the to and <f mesons. In standard pheno­
menology ( related to the so-called "quadratic) mass formulae" ) 
©if=(5~±1)° ^t in our phenomenology в т Э М ° ^ ( in the 
above expressions for §илх and %fng the smallness of 0<p 
and £ is used ) . The smallness of Г(у-»ТГУ} ( % Virr -(. 138 2-

±.025 3 Cev/e ) restrlots the value of £ to e<0 for 8 ^ = 5 " 
and to £<,4 for 0^=1° . This gives rise to a well known dis-
crepansy between <̂virjr a n a BfwT ' w b i o n oannot be attribu­
ted to S l v and QLR violations: 
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Table. 

Quantity Experim. Fit (4) Pit (5) 

i) iTf->Trtf) 63*7 / ' 5 / ' 58 53 

г)Г(и)-*1П!} 889*-62 / Г 1 0 ^ 825 629 

3)r(<f->1T!f) 5 . 8 * 2 . 1 ' » / 6.0 6.5 

4) Г(К;-*К"У) 40 ± 1 5 / 5 / 33 30 

5)Г(к;-»К 0!Г) 75*35 / 1 0 / 130 120 

6>r(f->vyi 56*14 / » / 54 33 

7) Rw ^7 0 э Till /ю/ 8.3 2.5 

6) r ( f ->70 6 6 ± 9 / 1 0 / 71 98 

9) Г(У-».РЗП 86±22 ' 1 0 ' 4 / 78 77 

ю)ГС"'-г* , ){) 6 . 1 * 1 . 9 / 1 0 ' 4 / 7.2 10 

rc7'-*o»i{) 
i2) rYf-*5>V) 

14.2±-2.8 / ' 1 0 / II 

.86 

7.7 

.47 

i3) rO-*vr)-j03 7 .95± .55 / 1 0 / 7.3 ± . 8 6 .6± . 8 

14)Г(7*Г!Г) . э г э ± . 0 4 б / 1 0 ' / .72 ± .08 . 3 4 ± . 0 4 

is) Пч'-+т 5 . 8 ± 1 . в / 1 0 » 4 / 7 . 5 ± . 9 6 . 5 ± . 8 

16) Г { 7 - * > / * ) 7 .75± .Э0 / 1 0 / 7 . 3 ± 1 . 2 5 . 6 ± . 9 

with those in ourrent algetra ' ' ox in ohlral models / 9/, one 
easily finds the relations 

J/*,««>-* fir У , F,/F, =1+5/9 ; T=n~.09S^. ( 6) 
Equations (4) and (6) give t^/4v- • 50S_, which is in good 
agreement with Ч?/Чц= .54 ± ,06 obtained from Г7>-»е+е"0 С see, 
e.g., / °/ ). The last value for "i?/Цц is used for predicting 
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the items 13) - 16) in the Table. A dispersion in these predic­
tions is related to the dispersion in Jfyi . In calculating the 
ratio 16) the relation O ^ n r - ^ ? . is used. 

The width r e, Pf П-*КП agrees well with в г = Э р = в р ^ and 
disagrees with &г-Вр = Вр • However, all the other data require 
в р = 6 р = &Ср г and a new measurement of this important quan­
tity would be extremely desirable. Note that our prediction 
f(*i-+1(t) —, 65 ~J"~ . ? 5 M V is olose to the average of two existing 
measurements ( see, e.g.,' ' ) . Some SUg violation oan make 
rfy'-»j^y) somewhat lower, but the prediotion for ГСу-^ХХ} 
oannot be changed significantly. The dieorepanoy between eq. (I) 
and the Ь\)ъ relation for the deoays P-+YY was first mentioned 
in ref. ' I I'; however; only the oomplete analysis of all the data 
on radiative deoays of light ••sons makes it possible to find the 
most probable Bourse of this discrepancy,too low experimental 
value of Г у , as given in ref. ' '. 

Our oonolusions are as follows. In the matrix elements of P 
and V radiative deoays the QbR is violated ( ) , and 
there is no significant Sl/j breaking. The TOM and the current 
algebra relations are fulfilled. The widths of the decays are in 
good agreement with the mixing angles (I) and definitely disagree 
with the standard angle 9F<=-№°. Hew measurements of Г(ч-*¥¥) 
as well as of Г((С̂ -»К°Г) and V(u>-*1)X') are neoessary, and detec­
ting of Ч' _ >7'к' deoay is highly desirable. 

For dlsoussions and remarks the author is thankful to A.Bohm, 
S.B.Geraeimov, V.M.Budnev, M.K.Volkov, A.B.Govorkov,and V.N.Gri-
bov. 
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