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The isobar model for 1r -meson photoproduction on nucleons predicts the presence of a small 
fraction of N*+- p + y decays with emission of y -quanta of the electric quadrupole type. 
The electric quadrupole moments for baryons from the decuplet are calculated by employing 
the simplest of possible transformation properties of the electric quadrupole moment opera
tor relative to the SU(6) group (405-plet). 

IN radiative decay of the nucleon isobar N*+- p 
+ y, the total-angular-momentum and parity con
servation laws allow the emission of a magnetic 
dipole or electric quadrupole y quantum. Investi
gation of the photoproduction of pions on nucleons 
near energies corresponding to the first resonance, 
shows, within the limits of existing experimental 
accuracy, that only a y-quantum of the magnetic 
dipole type is emitted in theN*+ - p + y decay. 
Yet the isobar model [ 11 , which describes satis
factorily the aggregate of all the data concerning 
photoproduction of pions in a wide range of ener
gies, predicts a small admixture (of the order of 
5%) of y quanta of electric quadrupole type in the 
N*+ -p + y decay. Within the framework of SU(6) 
symmetry, the presence of such decay should lead 
directly to the existence of an electric quadrupole 
moment for baryons of the decuplet; the present 
article is devoted to an estimate of this moment. 

We assume, as is customary, that the operator 
of the quadrupole moment of the baryons trans
forms with respect to the unitary SU(3) group like 
the corresponding component of an octet. This 
operator will therefore have, with respect to the 
subgroup SU(2) ® SU(3) of the group SU(6), trans
formation properties of the type (5, 8). Then, from 
the point of view ofthe SU (6) group, this operator can 
belong to the 189-, 280-, 280*-, 405-plets, etc. 
The nonzero quadrupole transitions between bary
ons from the 56-plet can be obtained by assuming 
(as the simplest hypothesis) that the operator of 
the quadrupole moment belongs to the 405 -plet: 

(1) 

where i, i', j, j' take on the values 1 and 2, the 

Greek indices run through the values 1, 2, and 3, 
e is the polarization vector of the y quantum, q 
its momentum, and TCl', the charge matrix. 

Qt -
Inasmuch as the product 56® 56 contains the 

405 multiplet once, the quadrupole moments of the 
baryons from the decuplet and the amplitudes of 
the quadrupole transitions are expressed in terms 
of one parameter. Using (1) we obtain for the 
electric quadrupole moments of the baryons from 
the decuplet the following structure: 

ei·xiih [ (ae) / (aq}h11' + (ae)h~<' (aq) /Jx;Jit [2 (N*++, lV*++) 

- (8*-, 8"-)- (Q-, Q-)], (2) 

where eQ coincides with the value of the quadru
pole moments N*+ or Y'f+. 

With the aid of (1) we obtain in terms of the 
same parameter Q the following expression for 
the amplitudes of the quadrupole radiative transi-
tion of the decuplet into an octet, 

-(~·o ~o )_j (y•o ~o--}"3A )l ~ -+.!:.y -r 1 -~ r y 0 

2 ,j 
(3) 

Comparing (2) and (3) we obtain 

Q(Q-) = Bl"ifQ(N*+-+py). (4) 

The quantity Q(N*+ - py) can be obtained by 
using the consequences of the isobar model. r 1 J 

The Hamiltonian describing the quadrupole transi
tion in N*+ - py is of the form 

304 



POSSIBLE VALUE 0 F THE ~---BARYON QU ADR UPO LE MOMENT 305 

H = em:c-2c,u(p2)y~uv(Pl)Pl!l(e"'q"- evq~'), C1, = 0.0043. 
(5) 

If we consider H in the nonrelativistic limits, we 
can separate from it a spin structure of the type 
(3) and thus express in terms of c4 the amplitude 
of the N*+ -- p + y transition. Finally we obtain 
for the quadrupole moment of the ~- baryon the 
following estimate: 

Q(~-) = -1.45e·f0-26 cm 2• (6) 

In conclusion it must be noted that experimental 
observation of the amplitude of the electric quad
rupole absorption in the region of the first reso-

nance is of great significance to the G,aestion con
sidered above, that of the quadrupole moment of 
the baryons. 
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