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RecenUy ·the new sum roles connecting magnetic moments and other coup],.. 

ing constants with many-particle amplitudes have been written down with the aid 

of dispersion relations for equal Urrie commutAtors/ 1/. The aim of this note is .to 

show that the analogous sum n.des can be simply derived from usual dispersion 

relations at fixed momentum transfer under some assumptions about the high enen.. 

gy behaviour of physical amplltudes/ 2 / • These sum roles are very useful when 

'combined with unitAry symmetry. 

As in ref.f 2/ let us consider the amplitude T. r for virtUal photoproduo

is the polarization tion { electroproduction) of pions on nucleons, where 

four vector of the virtual photon with momentum k • In the Breit coordinate 

_system ... 
T =i(C:A)XL + 

... L I( ...... ) ... L i( ... u~)p... [ ... '*] ......... +Ia 1 + a p p ~ + " ·La+ p ,A .L
4
+i(u p)A L

5
, 

( 1) 

,. ... ... 
where A -A e e is the unit vector perpendicular to the ·target momentum 

P, A-(E 2 -'f(k2,p2))Kand ·E isthepionenergy. 

It has been proved/J/ that the combination T ( ~ + T (-e ) satisfies 

dispersion relation in E at fixed k 2 and p2 . • The same relation holds 
2 ... 

for .\,c L • Furthermore, T does not depend on e when A- 0 as it 

can be seen from the integral representation usually •. used in the dispersion re-

lation theory. Hence A
2
·L-O at A 

2-o and L has no kinematical singu-· 

larity. 

Let us now suppose that 

T (E)-+ coast ( "2) 

when E.- at fixed k 2 and p 2 • This assumption. means that the laboratory 

differential c•ross section for the forward · electroproduction at high energy does 

s 



not depend on the longitudinal amplitudes L and L 
8 

• In this case L .. C/E .2 

and we can use dispersion relations both for L anct E L without subtractions: 

p .. 
Re L (E) =- f 

"-
lm L (E") dE'. 

'E'-·:E ' 

Re L (E) a..!_ f Im L (E'.) :E'-d:E'· 
rr -ao 'E(E'-:E) 

From these relations we immediately get the following sum rule: 

f lmL(E)dE =0. 

In the Lorentz invarki.nt fonn ' 

where 

R 
1 

= R ( p, p') 

8 

r = :I 
1=1 

R =·R (p:!::p•,. y) 2,a · 

R 4 = R (y, y ) 

u (p') y 5 R
1 

u(p):F 
1

, 

R 
8
=R(p-p',.k) 

~ 8 = <·r • k > R • 

R ( a,b) = a ( b.k ) - ( a.k ) b. 

(3) 

( 4) 

(5) 

( 6) 

From eqs. (1), (5) and (6) it fodlows that L--2:F and is Lorentz invariant. 

'raking into account isotopic structure/ 4/ and crossi~g symmetry of L and 

separating the one- nucleon tenn we finally get 

(V) 2 1 (+) 2 
- g F ( k ) + - f Im L ( s, t, k ) ds = 0 , 

fl "<M+m)2 
(7) 

(S) 2 (0) 

- g:F (k ) +..!. f 1m L ( s,t,k 2) ds = 0, 
fl "(M+ml2 (8) 

where s and are the usual :Mandelstam variables, M (m ) is the nucleon 

(pion) mass, g is the pion-nucleon coupling constant, 
(V'S) 2 (V,S) 

F ' (k ) =·fl' F (k 2), ,... are the anomalous isovector /L v,s 2 . v.s 

4 

and lsoscalar magnetic moments of the nucleon and 

corresponding Pauli fonn factors. 

yCV,S) (k2) 
2 

are the 

Let us now neglect In eqs. ( 7) and ( 8) every lntennedlate state but those 

entering the 5&-plet, the lowest baryon multiplet of su( 6). Then eq. ( 7) leads to 

a relation between nucleon fonn factors, fonn factors of the transition N* .. NY 

and the width of the 33 resonance N* • Eq. ( 8) gives 

and, In particular, 

'F(Sl (k 2)=0 ,.. 

fl P- e/2M + fl ,.= 0 , 

(9) 

( 10) 

where fl p,,. are the total magnetic moments of the proton and neutron. Com

blnlng eq. ( 10) with the famous SU( 6) relation 

flp I,.. D -- 3/2 (11) 
we get the result 

flp =3, fl,.--·2 ( 12) 

(in nuclear magnetons), obtained in ref./ 5 / in a different way. 

This. approach can be applied to many other reactions to give relations 

between vertex functions of particles and resonances. 

I am sincerely grateful to Academician N.N. Bogolubov for drawing my at- · 

tention to this problem and for valuable discussions. 

Re.ferences 

1. s; F\tbinl, G,Furlan and C.Rossetti, A Dispersion Theory of Symmetry Ereak-
ing. CERN preprint 1965. 

2. A.A. Logunov and L.D. Solovlev. Nucl.l;'hys. 10, 60 ( 1959 ). 

3. A.A. Logunov. Nucl.Phys. 10, 71 ( 1959). 

4. G. Chew, M. Goldberger, F. Low andY. Nambu. Phys.Rev. 106, 1345 ( 1957). 

5. H.H. Boromo6oB, Hryea Baa X&ey Jl, CToliBOB,, B.B •. CTpyMHIICKHi!, A. H. TaBxenan-
3e, B.n. llienecT, flpenpKHT OH.HH Jl,..2075, Jly6aa, 1965. 

Received by Publishing Department· 
28 August, 1965. 

,. 


