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The idea of the Quark Bags^^ was pro
posed less than in a half year after the appea
rance of the notion of Quarks. By means of thie 
idea the main troubles of first naive quark 
models were avoided. It was realized in the 
works of the big group of Dubna theorists.

In this talk I would like to say about 
the developing of the first Dubna Quark Bng and 
the results obtained in this way. I shall not 
discuss the modern Quark Bag Theory because 
we have heard the beautiful talks of Weiaskopf 
and Kuti about this matter at thie conference.

In a few words the idea of the first Dubna 
Quark Bag ie as follows: baryons are constructed 
of throe quarks, mesons are constructed of two 
quarks and each quark is interpreted as a Dirac 
particle which moves in a scalar equare well. 
Using this simple assumption it was shown that 
the quark magnetic moment depends on the bound 
state energy, i.e. on the effective mass of the 
quark rather than on the free quark mass. Hence 
there ia no more troubles with magnetic moments 
of the composite particles, we recall that if 
one wanted to calculate these magnetic moments 
and inserted free quark mass (5 or more GeV) into 
calculations, then the quark magnetic moment 
is too small and one could not construct the mag» 
netic moments of the known particles.

Further, the next trouble was connected 
to the quark statistics. In the quark model for 
baryons one must have the wave function of three 
quarks to be the symmetric function of the 
quark variables. But one can not construct sym
metric wave function for three Dirac particles 
without introducing the new quantum number. This 
new quantum number which ie now called colour,

was introduced ln the works of Dubna group' .
By the way, from the fact that three 

quark wave function must be symmetric it auto
matically follows that all baryon states must 
be colour singlets and there is no more need 
to prove it somehow.

Consider now the во-called quasiindepen
dent quark model^. It is a simple quark model 
based on an analogy with the shell model for 
nuclei. The quarks are considered as moving 
in an arbitrary radially-aymmetric field, and 
their one-particle wave function satisfies the 
usual Dirac equation. The main results of this 
model are; the magnetic moments of proton

JHp -  3 ( 1 -  S )

and neutron

=- 2 (i-8) 

the ratio of the coupling constants is

Here, the quantity 8 is the relativistic cor
rection and it describee the contribution of
the quark orbital momentum to the nucleons spin. 
More explicitly, it is the mean value of the 
quark orbital momentum Z -component, i.e.

S — < Lz > t
One can calculate 8 in two waves
1. Assuming some special form of the po

tential, which allows the calculation of the 
value 8 . For instance, assuming the poten
tial to be the simple square wells

=  -  A\ ( t  < 7o

\J(i) =  0  , г > h,

After Blmple calculations we get $ *0,17.
Then, for instance, *1»1i jMp "2,5.

2. If we don’t fix any form of the poten
tial, then we cannot calculate 8 from the Dirac 
equation. In this case we uan get the value
of 8 , in particular, from the experimental
data for the proton magnetic moment, |MP «2,79,
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then $ »0,15 and =1,19. Naturally,
in the same manner one can get tbe other pro- 
DsrtiBB of the low-lying baryons, As it ia 
seen such a simple-minded quark model can give 
u p  at least the same results as tbe modern re
lativist j. с bag model does. One can find the list 
of such results in paper̂ 4̂ .

Besides the afore-cited results there
/ С /exists a possibility' to improve the results 

of the relativistic quark model with the oscil
lator interaction between q u a r k in this 
model there were received a number of good re
sults concerning the decay.widths of mesons 
and baryons. These results were obtained at the 
coat of using three parameters. By means of the 
quasi independent quark model notions, namely 
considering the current matrix elesenta from 
this model, one can receive all the results 
of tbe ref.^/ using only one parameter.

At last I would like to sey a few words 
about the maea spectrum. In the quasiindependent 
quark model there exists the mass spectrum for 
the low-lying baryons which ie good whithim 
10# accuracy. As regards the meson mass spectrum 
here I must give one short comment on the masses 
of the new heavy mesons.

Irrespective of the nature of this new 
mesons, if one makes a usual aaeunption that 
the state (3.1) is the lowest bound state of 
two heavy quarks, say (C ,C) ,the* from the 
quaeiindependent quark model it automatically 
follows that the first radial excitation in 
this system will have the mass (3.65) and the 
second excitation - (4.1). The last remark 
I shall say on the coincidence of the results 
of the MIT-Bag model and the quasiindependent 
quark model.

It is clear that this coincidence le due 
to the use of the вате boundary conditions for the 
quark system ln both models. This coincidence 
is absolute when one calculates some internal 
properties of baryons and mesons.other than mas
ses. In case of таве formulae the coincidence in

inexact due to the presence in the MIT-Bag 
formula the term В which is absent in the quasi
independent quark model.
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