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From the »oinl of vie: of the theco icn, the shortcomings of

uneconomical (an extra merticle B ) and

fl.
=

netic intersetions in SU(5), including iction con-

cerning the retio of the neutron end »roton magnetic moments. of the ;i scheme
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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
A - . . 2
scheme is developed in a tutorial article by the author [ ].
(1] T. D. Lee, Iuovo cimento 35, no. 3 (1965)
[2]  Ya. B. zel'dovich, UFH 856, no. & (19£5), Soviet Phys. Uspekhi & (1925).
1) , i . , .
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-

[l, 6“8]
b

nal by using stimulated Ramen scattering (SRS). In the experiments performed to date

te-51

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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component and a& Raman laser, one could realize the transmission and reception of monochromatic
radiation.
The difficulty in observing emplificetion of an external signal using the SRS effect is

connected with the fact that the amplification bandwidth is quite narrowr, of the order of

5 cm_l, and that in order to observe reliably amplification at a gilven frequency it is
necessary to have = narrow-band light source of freguency Wy = wc - {1, Buch a source may be
a Raman generetor. If we use vumv radiation from different lasers for the cxcitation of this
generator and for the amplification of the S5tokes wave, then it becomes necessary to synchro-
nize two laser pulses with accuracy 1C nsec. This difficulty con be circumvented by using 2

a

beam from s single laser both for generation and amplification of the Stokes wave.

FEU=30
nhotonult,

Fiz. 1. Diagram of installation (C - colorimeter)

The working diagram of such & sct-up is showm in Fig. 1. In this system, the same cu-
vette K, placed inside the cavity of a Q-modulated ruby lescr, is used both for the generation

the Stokes component and for

5

n. The cuvette is made wp of two glass tubes,
~rm in diameter, fused together end crossing at an angle 207, and half-filled with benzene.

e
[
The cavity mirrors 1 and & have a reflection coefficient R close to 9%, at wavelengths

e

from 4900 to 7500 E. fThe beanm emcrging from mirror 2 contains the Stokes e Rayleigh compo-

a
partly reflected {rom the semitrensparent mirrvors 3 end L and ofter vessing

nents. \fter being

through the air space in the cuveltte, this beam enters the upper wrart of the spectrogranh slit
1

(mirrors 3 and & had s reflection cocfficient of avproximetely LY avelengths from 5900 to

-

75G0 A) The other part of the beam »passing through the mirror 7 is reflected from aluminum
mirrors 5 and 5 (R = 905), passes through a semitransparent mirror and the lower vart of the
cuvette K (through the benzene), and enters the upper part of the soectrograph slit S. The
light is thus split into two beams, one passing through the benzene which is irradieted at the

pump frequency, =nd the other throught the air. By comparing the ratios of the intensities of

the Stokes and Rayleigh components for both beams it is vossible to determine the amplification.

The § modulation 1, wes by means of a filter of KS-19 gless.

AN - . ~ —~ N s
The amplification was registered rith Infra 720, 730, and 75U nhotographic nlates.
D

Figurc 2 shows & positive photograph of four laser flashes. The last flash (%) wes vro-

cuced without ¢ modulation and with & wenk vump signel. It has no Stoxes component. The

105



[ER AN L

half) is clearly seen. Flashes 1 - 3 were made with § modulation. They show clearly on the
right of the Rayleigh component w,. the amplified Stokes component w_ (upper vart of each flash)
9] N :

S
ané the unarplified week Ttokes component, passing through the air (lower mart of each flash).

~

Figure 2

Photometry of the scries of photographic nlates (see the table) discloses emplification
by a foctor of 3 - 7 relative to the intensity of the Stokes component. The increase in the
armplification coefficient at constant cuvette length with increasing pump power is clearly

seen. The first experiments show that a receiver for coherent radiation can be constructed

using the SRS phenomenon.
It must be noted that such a receiver has a sensitivity which is at least one order of

magnitude higher than a receiver using a ruby amplifier. This is due to the fact that the
al

h
than the half-width of a typicel Reman scattering line.

f-width of the amplification spectrum of the ruby laser is one order of magnitude larger

106



plate gg?flun. ratio

No. |
o} Lines Is Is

Photo -?.‘>hot0%'5r %%}rtlgns. Gain| Remarks

Ben=-

zene | Air I& Ie

140 110 1
w 150 120 1
1 150 115 1

bgrd. 120 23 5.2
3 W - (120 | 26 4.6
120 | 26 4,6

22.6 Wy 44 42 | 1 3 3
bgrd. | (o Q. {12.4 | 4.2

w, |140 105 .3 4 2-spike
2

laging
w,- 4100 | 83 et

e
»

Wy 85 17 5

> w,- 4 =8 4 9.5 | 8 1-spike
¢ lasing

moae

W, (100 85 | 1.
2.1 | w,-&J100 [ 7 |1

bgrd.
& w, | 18

CO,-SZ 3 6 5

>
(41}
[91]

(1]  Z. Woodbury and W. Ng , Proc. IRE 5¢, 2257 (1658).

oenry

(2] V. G. Platonenko and R. V. Fholkhlov, JETP hf, 555 and

), Soviet Phys. JETP 19,

)

€ anc 1h35 (194h).

- < ar - ™ . - e ~77) 4 ATy . - Vol ol

3 V. M. Fain and E. G. Yashchin, JETP L7, (1201), Soviet FPhys. JETP 14, 47k (1974).
! - - b - - -~ e

& T, V. Hellwarth, Phys. Rev. 120, 105C (2

- - ! - Rpa ~
Pandarese, and Towmes, Phys. Rev. Lett. II, 170 (1943).

[ S e B e B e §
NN

[ 3 ;

Ak¥hmanov, Hovrigin, Strukov, and rhokhlov, JETP Lett. Ne. 1, 2 (1255) (Trznsl. ». 23).
Minch, Terhune, and Rado, Appl. Phys. Lett. 2, 181 (190R)

TOH. Denns « - . -
(&1 #» Ho Dennis and P. 3. Tannenwald, Avnl. Phys. Lebt. 5, Fo. 3 (1984).

This penerstor scheme with total-reflection mirrors and with the cuvette located in-

e 4y Jg PS PN IS B M, 4 y - s
slee the cavity has made 1t rossible to observe reneration of the Stokes ecommonent feilloved
e ¢ Stoles comnonent, llowed

rithout @ modulation. In the latier case the amnlification of the

Stees component was zmeller than with § modulation.
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