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The a lgebra o f c urre nts satura te d by s ing l e p a rticle intermediate 

states lead s to form facto r s e qua l to zer o o r unity 
1

• Nontriv ia l s olutions 

fo r nucleon fo rm- facto r s h a ve bee n obtaine d 
2 

w hen w as ta ken into a c

count o nly the s ubalgebra o f the c olinear mome ntum tra n s fe r s . 

In the present pap e r we con s ide r those commu tatio n rela tio n s of 

the c urre nt algebra w hich in the a p p roxima tion o f s ingle particle interme

dia te state lead to nontriv ia l form fac to r s for pseudos c a la r mesons . 

W e res tric t ourselves to the a lgebra g ene r a ted b y is o s pin curre nt 

which fo r the Fourrier compon e nts 

g ives the fo llo wing c ommutation r e la tio n s 

[Va(q)V f3 (q')] = il{3 V y ((q+q' ) ). 
a y 

( 1 ) 

( 2) 

( 3 ) 

W e ta k e the e xpec tatio n v a lue o f e q. ( 3) fo r meson states w ith mom e n-.. 
tum p .. oo • In this limit, if q is per pendic ula r to p , the rna trix 

a .. 
e l e m e nts o f V ( q ) a r e d e p e nde nt only on q • K eeping only 

3 



.. 
pseudoscala r mes on intermediate s tate and choosing q and 

pendicula r to p the foll :::>wing s ubs titution holds in eq. ( 3) 

a ...... 2 a v (q)=f(q )t. 

"\/\here f ( q 2
) is the electric form- factors o f the meson a nd 

.. 
q' 

ta 

matrices of the irreducible representation o f the i sospin group. 

per-

( 4) 

are 

From e q. ( 3) and substitution ( 4) the following equation is obtained 

for the form- factor 

f ( q 2 ) f ( q' 
2 

) c f ( ( q .. + q .. , ) 
2 

) . (5) 

If q .. 
a nd q a r e parallel the solution of eq. ( 5) is the trivial one 

f(q2)=1. 

If q a nd q' are perpendicular the solution of eq. ( 5) i s 

f(q2)= e 
2 

-c~ 

( 6) 

( 7) 

The constant c may be put equal to the inverse of the square of the 

mass of the rho- meson if we want to have the same mean square radius 

as that obtained when the vector current is dominated by the rho- meson. 

Going further to the S U( 3) symmetry the following changes are 

nece ssary: in eq.( 1) and ( 3) the antisymmetric tensor i f (:3 is a y 
replaced by the structure constants f af3y of the SU( 3) group and 

the substitution ( 4) becomes 

V a ( q) = f ( q 2) F a + d ( q 2) D a ' ( 8) 

w here F a nd D are eight dimensiona l matrices of the a ntisymmetric 

and symmetric representation of the s u ( 3) g roup. 

These give the following equations: 

f( q 2) f ( q' 2) + d ( q2) d ( q ,2)= f (( ; + ; ') 2 ) 

f( q2) d ( q '2) + f ( q '2 ) d ( q 2) = d ( (; + q') 2 ) 
• ( 9) 

4 

which h a ve the solutions: 

f(q2) = 1. d ( q 
2

) = 0 
( 10) .. .. 

for q p a rallel to q' . a nd 
2 

2 
( 11 ) f ( q 2 ) = e - cq 

,d(q)=O 

for q per pendi cula r to 
.. , 
q 

The expr essi ons ( 7) and ( 11) s how th at the commutation rela-.. .. 
tio n s ( 3) having q perpendicular to q ' do not determine completely 

the fo .rm factors,. Their solutions contain a n a rbitrary constant which 

is determined by the mean square r a dius of the c o nsidered meson. 

The contribution from higher intermedia te states seems to be small. 

For example the vector m eson intermedia te s tate g ives a v a nishing 

contribution • 

References: 

1. G.Veneziano. Nuovo Cimento, '!~ 295' ( 1966). 

2. K.J.Barnes and E.Kazes. P hys.Rev.Letters., E, 9 7 8 ( 19 6 6) . 

Received by Publis h i ng Department 

on October 2 0, 1 9 67. 

5 


