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Recently, Chanowitz has derived two constraints which become powerful if the experimental limits on r ( t  ~ 3~.)/ 
B(~ ~ k-KTr) 2 and r ( t  ~ ~'t) • B(t ~ k-~Tr) are improved. It is pointed out that given the present limit on r (~  -~ t3'), such 
a possibility appears unlikely. 

In a paper with an identical  title, Chanowitz  [ 1 ] 

has argued that relationships be tween  the radiative 

decay widths o f  the e(1460) based on  vector meson  

dominance  (VMD) and SU(3) flavour symmet ry  may  

help decide whether  the reported P 7  enhancement  in 

-~ 7P7 is due to iota or not .  To this end,  he has de- 

rived two constraints  which become part icularly 

pow er fu l i f t he  exper imental  limits [2,3] on  F ( e ~ T T ) /  

B (t-+ Es: 7r)2 and r (t ~ ~07)" B (e-+ k-t~ 70 are Free-tuned 

by  factors o f  2 and 6, respectively. The purpose of  

this let ter  is t o s h o w  that  given the present  lower l imit 

on  the qJ -~ e7 rate, such a possibili ty appears highly 

unl ikely.  We first review briefly Chanowitz 's  work.  

The iota wave func t ion  is t aken  as 

e = cos 0, e 1 + s in0t  t 8 , (1) 

along with the prescript ion * 1 

A(ea-+77) = A(ea -+ V'7) (a = 1 or 8, V = p,6o,~0). 

(2) 
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t 1 The followed convention is followed: 

F(V  -~ e+e -) = ½o~2rnv( f~ l /4~r )  -1 , 

r ( ,  ~ V7) = [(m~ - m~)3 /32  Zm~l  , A ( , ~  Vy)t  2 , 

2 2 3 3 r ( v ~  tT) = [(m V - me ) /96~rmv] IA(V--* tT)L 2 

Experimentally,/~/4~r = 1.93 + 0.10,f~/4~r = 21.0 -+ 1.4, 
f~o/41r = 13.8 ± 0.6 andf~/4rr = 11.8 +- 1.6. 
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Since the vector meson-photonic  couplings are re- 

lated as e/fp: e/fro :e/f~o = 1: 1 / 3 : - x Q / 3 ,  the follow- 

ing ratio is obta ined:  

A(t -+ "["[)/A(L-* P'7) = ~ (e/fpTrTr)G(x) , (3) 

where G(x) stands for the quan t i ty  

G(x) = (1 + 0.5x)/(1 + x ) ,  

x = tan  0 ,A (e 8 -+ pT)/A ( q  -+ P T ) ,  (4) 

and possible off-shell corrections in going from q2 = 

m 2 to q2 = 0 have been  part ial ly accounted ,2 for by  

writing f r,r in place o f f  Note that  f rrTr is given by  
P _ p "  p 

f2~r~r/4rr = 3m2ro/21kp~rTrl3 = 2.97 + 0.10.  

To calculate the rate for t -+ lrTrT, it has been  as- 

sumed that  this process is induced by  P7 and an eval- 

ua t ion  o f  the three-body phase space yields 

r ( e  -+ P7 "+ rrrr'r) 

= (0.80) [(m 2 - m2)3/327rm3]jA(t-+ pT)l 2 . (5) 

Combining (3) and (5) and using the SU(3) relations 

among A (~a ~ VT) the following results are obta ined * t 

r(~ ~ ~ ) / r o  ~ p~ ~-~r)  

= 0.625(1 - m2/m2)-3(1.34 e/fp~rTr)2G2(x), (6a) 

F ( t ~  6o7) = 0.085 F(e ~ P7 -~ rmT),  (6b) 

F(e -+ ¢7)  = 0.063 H2(x)  F(e -+ 193' -+ rmT), (6 c) 

,2 See ref. [1] for a discussion on this point. 
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where H(x)  is another function o f x  given by 

H(x)  = (1 - 21)/(1 + x ) .  (7) 

It may be noted that the current experimental limits 

[2] on P(t ~ Tv) 'B( i  ~ gKn), P(t --> P3' -+ rrTrT)/ 

B(t --> ~Krr) and P(t -+ s0"y)/F(t -+ P7 -+ 7rTr7) give ,a 

the following bounds for G(x) and H(x)  

1G(x)1<0.74+-0.14,  IH(x)[ < 5.1 -+ 0.6, (8a,b) 

leading to 

x ~ > l . l o r  x ~ < - 2 . 0 ,  (8c) 

Chanowitz now makes the following interesting 

observation: If  the experimental limits on the above 

ratios are improved so that IG(x)l and In(x)l are less 

than their asymptotic values (viz. 0.5 and 2, respec- 

tively) then IG(x)l < 1/2 would imply x < -1 .5  and 

IH(x)l < 2 would implyx > -0 .25  which are mutually 

incompatible conditions. One would then be led to 

conclude that the P3' enhancement cannot be realised 

due to the iota only. 

Although the analysis so far appears to be perfect, 

one gets into difficulty if one tries to seek consistency 

with the 4 -+ t7 rate. For, one can extend (2) to in- 

clude the 4(3097)  state and then assuming 4(3097) 

to be a cg state, one can obtain 

A (t 8 -+ P'Y) : A (t 8 -+ oaT) : A (t 8 -+ gry) : A (t 8 -+ 47)  

1 
= 1 :~ : ~ V ~ : 0  , (9a) 

A(t3 "+PT) :A(tl  -+ o07):A(tl "* ~°7) : A(t l  -+ 4T) 

= 1 : ~ - : -  ½1¢/2: ~-X/-2, (9b) 

e / f p : e / f ~ : e / f ~ o : e / f ~ , = l : ½ : - ½ x Q : ~ x / 2 .  (9c) 

The ratio o fA (4  -+ t7) andA(t  -+ P7) would then be 

given by 

A(4  --, ~V)/A(~-+ pv) = ~ v ~  f (x )  , (1o) 

where f (x )  stands for 

f ( x )  = 1/(1 + x ) .  (11) 

,a The current experimental status is 

P(t " *  p ' y  ~ ~rlr"D/B(t ~ E~ar) = 2.0 -+ 0.75 MeV, 

F(L ~ 3"I) " B ( ~  k-~rr) < 2 keV, 

P(, -* ~oy)/r(~ ~ P'r ~ n~/) < 1.6 + 0.4, 

B(~-* gKn) > ~-. 

Thus one would find 

P(L -~P'r -~ zrrrT) 

27 F~tm~(m 2 - 2 2 = mo)/m,(m ~ - m2)] 3f2(x) r ( 4  -+ t7), 

(12a) 

o r  

P(4  -+ t3') = 4.4f2(x) P(t -+ p7 -+ 7rTr7). (12b) 

In other words 

F (4 -+  t7) > 4.41f2(x)MeV (13a) 

if one uses the present experimental upper limit on 

P(t -+ P7 -+ rrTr7). On the other hand, recent results 

(see ref. [3]) on radiative decays of  4 obtained by the 

Mark III and the Crystal Ball groups suggest the fol- 

lowing lower limit on the branching fraction of  4 -+ 

7t(1460): 

B ( 4  -+7t(1460))> (6.9 + 0 . 4 -  + 1.0) × 10 -3  . (13b) 

In order that (13a) and (13b) are mutually consistent, 

Ix l must be of  O (102) so that G (x) and H(x)  are very 

close to their asymptotic values. Note that this value 

of  1xl is not inconsistent with the present limits on 

IG(x)l and IH(x)l (see eq. (8)). Since Ixl is very large, 

the coefficients in the numerator and denominator 

prevail. Therefore, if consistency with the P (4  -+ t7) 

is to be maintained, it is highly unlikely that G(x) or 

H(x)  would have values appreciably smaller than 1/2 

or - 2 ,  respectively. For instance, if G(x) = ~3.4 then 

x = - 1 . 7  (>> -100) .  This means that for a 20% devia- 

tion from IG(x)l = 0 .5 ,x  has to shrink by at least a 

couple o f  orders of  magnitude. 

One can conceive of  a possibility [4] that t has a 

significant gluon component 

=at 8+bt  l + c t  9 ,  a 2 + b  2 + c  2 = 1 .  (14) 

However, this does not improve the situation much. 

For, using (14), one can obtain the following rela- 

tions 

A ( 4  -+ tv)/A (t -+ PT) = [~ x/~+ M ( 4 ,  t9)]/(1 +x),(1Sa) 

A(t-+ 73')/A(t-+ PT) = ~ (e/fo) (15b) 

X [1 + 0.5 x + ~- X4 + (1/v~-) X4M(4,  t9)]/(1 + x) ,  

where x and M ( 4 ,  t9) are defined as 

x = (a/b)A(t  8 -+ py)/A(t  1 -+ PT), (16a) 

M ( 4 ,  t 9) = ( c /b )A(4  ~ t97)/A(t I ~ PT) ,  (16b) 
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and X~, is a suppression factor to account for the ex- 

trapolation from q2 = m 2 to q2 = 0. Eliminating 

M ( ~ ,  L9), the following relation emerges 

A 0 -~ ~,~)/A 0 -" P~/) 

- ~x/2(e/fp) X~A (Lk -," ~'~)/A (L-* p~) 

=~(elfp)a(x).  (17) 

This enables one to express F(t--> 3'3')/F(t ~ p~" ~ lr~'y) 

in a similar form as (6a) 

r(~-+ ~ ) / r 0  -+ p~ -+ ~Tr~) 

= 0.625(1 -rn2/m2)-3(1.34e/fp~rrr)2g2(x), (18a) 

where g(x) is related to G(x) as 

ga(x) = G2(x)/ll + 0.027X~ [I'(ff-+ ~7)/p0->77)11/212 . 
(18b) 

However, the bound on I G(x)[ in (8a) should now be 

applied to [g(x)l. Thus 

IG(x)[ < (0.74-+0.14) 

× I1 -+ 0.027X~ [I '(ff ~ ,y)/r(~-+ y3,)]1/21. (19) 

If  the RHS is < 0 . 5 ,  then IG(x)l is certainly less than 

0.5 and Chanowitz's analysis goes through. However, 

this would mean either 

[P(ff ~ LT)/r(t -+ TT)] 1/2 > 0.3/0.027 X~ 

10X~ 1 , (20a) 

or 

[r(t~ ~ ~7)/F(t ~ 7")')] 1/2 < 1.67/0.027X~ 

60X; 1 . (20b) 

Even if X, ~ O(1) ,  we should,either have r ( ~  ~ O') 

>> F(t  ~ 3)3 ,) or I ' (~  -~ tT) ~ F( t  ~ 3'7). Neither the 

theoretical  nor the experimental  limits on r(~ ~ 77) 

seem to favour such a possibility. 
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