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The success of the theory of unitary symmetry of elementary particles increases
interest in the study of electromagnetic decay and electroproduction of baryon
resonances. This is due to the fact that, by studying these processes, one can,
with the aid of one or another symmetry scheme, judge the structure of the
electromagnetic form factors of baryons.

The aim of the present work is to give a general expression for the probability
of electromagnetic decay and for the cross section of electroproduction of a res-
onance and, in particular, to compare the experimental data for these processes
with the theoretical predictions following from the U(12) symmetry scheme (1).

Let us write the general expression for the vector current for the transition
1/2% — 3/2%:

7 ay 7 g as
VM = ,(/)I/(q) {E(kaY/,L - 6uyk) + Wkuk)\aw/ + W(kyku - 6,1,Ll/k2)} ’Y5¢(p)7

(1)
where ay, ay, a5 are certain form factors depending on k?; m is a quantity of

the dimension of mass; p, ¢ are the 4-momenta of the initial and final baryons,
respectively; k = q — p.

In the U(12) symmetry scheme the matrix element of the vector current for
the transition between the states of 1/2% and 3/2% baryons belonging to the
364-plet has the form

V, = D%, QIN¢ 1) 0,70k (2)
w €adep clj‘p m% Ep.l/o'p v pWo’ p?
where D ;. and N are the unitary wave functions of the baryon decuplet and

octet; () is the charge operator; y, is the magnetic moment of the proton; f (k?)

is the magnetic (Sachs) form factor of the proton; my is the mass of the multiplet

in the case of exact symmetry (see (2,%)).
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Let us first consider the electromagnetic decay

B* - B+,

whose matrix element has the form

1 - Zk el,’y5 a
M = 770‘) P {al (6;[75 - m + miégwwpez/pakp d)w (3)

whence for the decay probability we obtain

e? mg\ " m2\° mg\’
W= _— . 2 (2B 1— _'B 1 "B 4
96 B 91 ( m ) ( m%, o mg. )’ )

where g = 1/\/§ p, for the decay N*t — p + . For the remaining decays we
have the relation

2

IN+O ny = *7\[9}/*0 Ay = Ty sty
b 3 b b

1
= 29y-0 50y = —Yz0 504 = N+ py = _ﬁ'up'

Using expression (4) with m, equal to the mean mass of the multiplet, we
obtain the following estimate for the decay probabilities:

L(N*" = p+~) =0.177 MeV,
L(Y* — A++v) =0.144 MeV,
L(Y*F — Xt +4) = 0.083 MeV,
[(E0 = E%4~) =0.179 MeV.
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Fig. 1
Figure 1: Fig. 1

Let us now turn to the consideration of electroproduction of a 3/2*-baryon on
a 1/2*-baryon:

e +B—B"+e.

The diagram of this process is shown in Fig. 1. It corresponds to a matrix
element of the form

Fig. 1

1

M = SV, alky)yulk), 5)

where V, is given by expression (1).

Hence, for the differential cross section we obtain the expression
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(6)

In the case of the U symmetry ( 12), formula (6) reduces to the simpler expression

2
do _1(¢é o f ()P e S 1+(m3+m3*>2 x5§+6§+k2/2 §(ey —€9)
deodQ) 3 \4rm Eg e k2 mg 1+ (g5 —eycos0)/Eg.’
(7)

where ¢, E and €9, Ep. are the energies of the electron and baryon, respec-
tively, in the initial and final states.

Since f(k?) has been measured* in a fairly wide range of transferred momenta,
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one can compare expression (7) with the available experiments on electropro-
duction of m-mesons. It is clear that expression (7) must be compared with
experiment in the region of resonant produc-

Table 1
0= 0= 0= 0=
0= 0= = 90°, 90°, 0= 0= 135°, 1357,
0= 90°, 90°, 90°, k? o, O= 135", 135°, 135, kI, o,-
90°, €1, gh, EL., MeVZ 10735 135°, ¢, gh, EY., MeVZ 10735,
i MeV MeV MeV 10" cm?/st i MeV MeV MeV 10*  cm?/sr
1 523 169 1170 17.7 9.79+ 1 563 130 1202 25.0 5.79+
1.00 0.32
2 523 146 1198 153 174+ 2 563 103 1244 19.8 7.08+
1.3 0.81
3 523 122 1227 128 19.1+ 3 607 146 1202 30.3 4.50+
1.7 0.26
4 523 96 1258 10.0 185+ 4 607 122 1240 25.3 5.234+
2.1 0.42
5 550 159 1200 17.5 132+ 5 645 159 1201 35.0 3.76+
0.8 0.27
6 550 154 1206 16.9 13.1+ 6 645 139 1235 30.6 4.16+
0.8 0.48
7 550 144 1219 158 123+ 7 645 114 1275 25.1 3.03+
0.8 0.59
8 550 137 1227 15.1 126+ 8 684 171 1202 399 2.48+
0.9 0.22
9 550 113 1256 124 9.71+ 9 684 128 1275 299 2.924
1.05 0.49
10 576 174 1198 20.0 12.0+
0.7
11 576 131 1251 15.1 13.2+
1.2
Table 2
0= 0= = _ 6= = 0=
o 90°, ° — o 135°, °
0= 0_‘907 o min U‘gorﬁax 135°, 0_1‘357 o min 0135n§ax
oo (2), GG, ()G, ()
9% / theor \ Tk exp Ik exp 9% / theor \ Tk exp Tk exp
1,2 0.86 0.47 0.67 1,2 0.83 0.70 0.98
2,3 0.95 0.72 1.08 2,3 1.57 1.32 1.86
3,4 0.88 0.85 1.27 3,4 0.83 0.75 0.99
5,6 0.99 0.89 1.14 3,5 1.40 1.05 1.36
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9 = 0_90 ’ O_.gon’lin 0_'9On;ax 1350, 0_135 ’ 0_1.351171in 0_1'35n;ax
ok () )L G ()G ()
Tk theor Tk exp Ok exp Tk theor Tk exp 9% exp
6,7 0.92 0.94 1.21 5,6 1.03 0.75 1.10
7,8 0.93 0.86 1.14 6,7 1.13 1.02 1.90
8,9 0.91 1.09 1.58 8,9 1.04 0.66 1.11
10,11 0.79 0.79 1.06 7,8 1.47 1.36 2.05

tion of the m-meson. For convenience, Table 1 gives experimental data taken
from Ref. (°) on electroproduction of 7-mesons. Table 2 gives the values of the
ratios of cross sections at different energies, as well as

* The values of f(k?) are given in Ref. ().

corresponding theoretical values. From this table it is seen that the theoretical
values for the ratios of cross sections, obtained on the basis of the symmetry
@:(12) using the experimental data on the proton form factor, do not contradict
experiment. It should be noted, however, that formula (7) gives the correct

absolute values only for the value m, ~ 1900(1 + 0.2) MeV.

The authors express their deep gratitude to Acad. N. N. Bogolyubov and
Prof. Ya. A. Smorodinskii for their interest in the work.

Note added in proof. It should be noted that the electroproduction of an isobar
in the SUg scheme was considered in the recently published work of Geshkenbein

(6).
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