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Abstract

Full Text
Yu. M. MALYUTA

MASS FORMULAS IN THE SUPERMULTI-
PLET MODEL

(Presented by Academician N. N. Bogolyubov, January 12, 1965)

1. Recently, Giirsey, Radicati, and Pais proposed a model of strongly inter-
acting particles (12), based on the group SU(6). This model systematizes
hadrons according to F-spin-spin supermultiplets. In papers (37°), mass
formulas were found for meson, baryon, and selected supermultiplets.

Fig. 1

In the present paper we shall give a formulation of this model in the language
of quarks (®). The advantage of such an approach is that it makes it possible
to use diagrammatic techniques for obtaining mass formulas.

2. Let us introduce into consideration a basic sextet of quarks (¢11, 419, G215 922, 4315 932)
and represent it in the form

qi; = UV, (1)

where (uq, uy, u3) is a unitary triplet, and (vy, v5) is a spin doublet. Symbolically,
relation (1) may be written as follows: 6 = (3,2). The quantum numbers of the
particles u; and v; are given in Table 1 (B is baryon number, I is isospin, Y is
hypercharge, J is spin).

Table 1
B 1 Y J
up,  1/3 1/2 1/3 0
uy  1/3 1/2 1/3 0
ug 1/3 0 —2/3 0
vy 0 0 0 1/2
Uy 0 0 0 1/2
Table 2
3 v 2 ({vivatvy —

2010,0,) /6
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3 {vu}/V2 2 (2vpv90; —
{v105}05)/V/6

UyUy 4 v
1 [o0]/v2 4 ({vvg}v, +
v10105)/V3
2 (oo /V2 4 (vpvavy +
{v1v5}v5)/V3
2 [vvp)uy/V2 4 vyuyvy
Table 3
8 Uguy (Upuy — 8 [uguy) uy /V2(M0qus) uy—  wguguy {uguyus} /vV3{uyugus} /v/3ugusus
1}2%)/\/ﬁﬂl%ﬂsulﬂqu%U%Hﬁz](%)1112{%2%] U/ V/2[uyug] uy [V 2[ugus) s/ V2(uzus us [V 2[uyus]
2i515)/ 6
1 (Uyuy + 1 [uyuy us)/V/6
Uy Uy +

Following the standard method (7), we construct from quarks the supermulti-
plets of higher dimensionality:

6x6=235+1 (mesons),

6x6x6="70+70+56+20 (baryons and isobars),

where
35 =(8,3) +(8,1) + (1,3) + (8,2) + (1,2),
1=(1,1),
70 = (10,2) + (8,4) + (10,2),
56 = (10,4) + (8,2), 20 =(8,2) + (1,4).

The F-spin-spin multiplets (n, m) are given in Tables 2 and 3 (for an explanation
of the notation {ab}, [ab], {aab}, {abc}, [abc] see Ref. (8)).
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Fig. 2

3. Using the data of Tables 2 and 3, it is not difficult to construct self-energy
diagrams for mesons, baryons, and isobars, taking into account the breaking of
the SU (6)-symmetry in first order in the interaction

L = 31431 + d32932-

For the 35-plet and 56-plet these diagrams are shown in Figs. 1 and 2 (wavy
lines denote quarks ¢y, 12, g1 922,

straight lines are quarks g¢4;, ¢35, black vertices are the interaction L.
The diagrams presented immediately lead to the mass formulas.

35-plet (the particle symbols denote the squares of their masses):

1
w=p, ptp=2K% K= 0n+n); K -p=K-m
56-plet (the particle symbols denote their masses):

Q—F =2 Yy =Yy — N*;

S_Y=N-N, A=Y S -Y;=EZ-3.

4. In an analogous way, the mass formulas for the 70-plet and the 20-plet are
obtained.

70-plet:

1/2  —=x1/2 _ —x1/2 *1/2 _ y,#1/2 *1/2,
Qo T2 T2 -Y =Y, _N3/2 ’

=3/2 3/2 _ 1,3/2 3/2 3/2 _ ,3/2.
_1/2—Y1 =Y —Nl/27 Yo=Y

—1/2 1/2 1/2 1/2 1/2 y 1/2 12 e 2 ,1/24,1/2
‘:142_Y1/ :Yl/ _Nl//zv YO/ +YO :2}/1/7 %/YO :gyl/yl/§

—=x1/2 *1/2 _ =3/2 3/2 _ =1/2 1/2
—1/2 *Yl *“1/2*}/1 *“1/2*}/1 :

20-plet:

—/1/2 11/2  ,71/2 71/2 11/2  ,71/2
—1/2 Y=Y _N1/2’ Yo m=Y
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The

works (

formulas we have found for the 70-plet differ from the formulas given in
35).
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Note: Figure translations are in progress. See original paper for figures.
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