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It is known that a beryon classification by multiplets, corresponding to SU{3), can be
illustratively described under the assumption that the baryons consist of three fundamental
particles - quarks, fermions with spin 1/2 and fractional electric charges (+2/3, -1/3).

In such a theory, free unit quarks can be transformed into one another, but at least one
of them must be absoclutely stable.l) Then the proton quark p (z = +2/3) would give a'"quarkion
atom" (p, e) and its chemical compounds; the neutron quark n (z = -1/3) would become attached
to the ordinary nuclei. In exactly the same way, the proton antiquark p (z = -2/3) should be-
come attached to the nuclei, and the neutron antiquark n (z = +1/3) binds the electron quite
weakly (1.5 eV) and goes over easily to the free state.

However, searches for particles with fractioml charge in accelerators and in cosmic rays
produced negative results, while mass and optical spectroscopy gives no hints of the existence
of nmueclei with fractional charge. This makes more attractive the well-known schemc with a
fourth object, in which all fundamental particles have integer charges. e assume that there
exists a "wrotobaryon” (R ), 2 boson with baryon number 1, charge 1, strangeness O, and soin C.
In such a scheme, the quarks have a baryon number C, spin 1/2, the charge of » is equal to +1,
while n and A are neutral. The known weak interaction depends on the (on) and (p A) terms in
the weak current. Along with this, quarks cen decay into leptons through currents of the
type 2) (ov), (ne), (nu), (Ae), and (Ap).

In szuch a case it becomes vossible in prineciple to observe the track of a p-guark and the
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are connected with the intuitive concepts of the meson and baryon suructure.

In constructing mesons of quariks and antigquarks, we assume that the latiter attract each
other, and accord two guarkxs rvenel esch other, &t least at ultrashort distances. In the

cehene with the 7 boson, it is netural to assume thot the gquaris arc attrocted Lo E and re-

nel each other. Incsmuch as three quarks in (p): stote are fully antisymmetrical in the coor-

dinetes (24 =1, £ = 0O, £ = -1, L =20), we obtain a natural revresentation of a decuplel of
z

baryons with JP = 3/€+ and an octel of baryons with JP = l/2+. The identicel orbital wave

functions of the cdecuplet and the octel correspond nrecisely to the fact that the decuplet and

-

the octet combine into e single representetion with 5% elements in SU(S). This intuitive
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scheme is developed in a tutorial article by the author [ ].
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If the guark mass difference is smaller then the mass of the corresponding meson
(mA‘< mo + My TL < mo+ mv), then the transformation oroceecs via weak interaction. If
S

by
mp - mn1 < m,s then two quarks, p and n, are stable in vacuum.

A
f= . - 1

) In this case we ascribe to the aguarks a lepton decay, and the corregpondence between
the quarks and the leptons can be established, for example, from the Kiev symmetry of (Ap),
{(ne), and ‘vv). However, the existence of neutral currents (pe), (nv), and (Av) is also

posgsible.
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We present vpreliminary results of cn experiment on the amplification of an external sig-
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nal by using stimulated Ramen scattering (SRS). In the experiments performed to date
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waves o = o, - {, where w
s 0 ’ 0

scillations active in the Raman scattering. However, there are no reports in the literature

in accord with theory powerful radiation was observed at the frequency of self-exciting

is the pumm frequency and (0 one of the frequencies of the molecular
of the use of the SRS rhenomenon for amplification of an external signal of Stokes frequency.
At the same time, the problem of effective amplification of coherent radiation with wavelengths

for which powerful sources are available ig very timely. By using an amplifier for the Stokes
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