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} POWERFUL LASERS ON SOLUTIONS OF DYES

Dzyubenko, M. I., Korobov, A. M., Naumenko, I. G.

L The authors of a number of works [1l, 2], in noting the advan-
‘ tages of lasers on solutions of organic dyes, indicated the possi-
bility of obtaining output energies which are comparable with the

energy of radiation of solid-state lasers. However, the energies
and powers which have been attained experimentally up to the present
time are considerably less than in solid-state lasers. Thus the
output energy of generation of an alcohol solution of rhodamine 6G
in work [3] comprised 0.05-0.07 J (power 7-10 kW), and in [4] -
0.07-0.1 J (power 250-300 kW). Using flash lamps of a special
design for the excitation of dyes, the authors of [5] were able to
obtain an output energy of ~0.2 J (power ~1 MW) on rhodamine 6G,
and ~0.001 J on sodium fluorescein.

In this work we are reporting on some of the energy character-

istics of lasers on aqueous and alcohol solutions of the following
organic compounds: rhodamine S [C], rhodamine 6G [H], sodium fluor-
escein, and 4-methyl-7-hydroxycoumarin. These compounds yielded

the required radiation in the red, yellow, green and blue areas of
the spectrum. The solutions were poured into quartz cuvettes with
an inner diameter of 5 and 10.5 mm and length of 160 and 280 mm
respectively.

Direct xenon lamps were used for excitation. The least thres-
hold energy was observed in the case of rhodamine 6G, dissolved in
alcohol, and comprised 6-7 J at a concentration of 5.0 x 10> mole/1
in a cuvette 160 mm long. Let us also note that in the case of an
excitation energy of an order of 100 J generation was observed in 3
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; _ the resonator, formed by the ends of the cuvette (reflection coef-
t ficient of an end ~4%).
§ After selection of the optimal feedback the output energy of

the laser on a solution of rhodamlne 6G was ~0.7 J (concentration

2.0 x 10'“ mole/L, excitation energy 540 J, length of cuvette

160 mm). In a cuvette 280 mm in length at the same excitation

energy the energy of radiation was ~1.2 J, which corresponds to
~2.5 MW and a conversion efficlency of ~0.22%. The maximum out-

put energy of the laser on a solution of sodium fluorescein was
~0.03 J, and on a solution of 4-methyl-7-hydroxycoumarin - ~0.1 J.

The output energy of a laser on aqueous solutions of xanthene
dyes was consliderably lower, and the threshold of generation was
higher than for a laser on alcohol solutions.

Thus our experimental results show that lasers on solutions
of organic dyes can be serious competitors of solid-state lasers.

Institute of Radiophysics Submitted 30 Jul 1969
and Electronics
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