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ACTION OF THE LARGE DOSIS Of GAIMA IRRADIATION CR THE PROPERTIES OF

LASER.

Academician AN of the Uzb.SSR U. A. Arifov, M. S. Bedilov, K.

Khaydarv.

By us was investigated the action of y-radiation on the

properties of the stimulated radiation of four-level laser (lasers)

on the glass, activated Nd3 . Experimental installation and methods

of recording the characteristics of the stinulated laser radiation

are described in [1,2]1.

FOOTNOTE 1. In work [2] "dose 10" rad/1  should be read "dose

106 rad, ENDFOOZIOTE.

Lasers (active element/cell together with resonators) we irradiated

by T-radiation Co,@ with energy 1. 17 NeY in the interval of doses

0-2.108 rad.

[ , .
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Time characteristics laser on the glass, activated tdts

depending on the degree at irradiance are given In Fig. 1 (a -

generation to the irradiation; b, c - after irradiation by dose 2.10'

rad respectively in 3 and 24 hours). The character of a change of the

generation with time in dependence on radiaticn dose remains

constant/invariable. Consequently, in the limits of the investigated

doses the character of stiAulated radiation is sultinode and spike.

Is experimental established that the general/comson/total duration of

stimulated radiation with an increase in the radiation dose is

reduced. Before irradiation and in doses 10, 104, 2s100 rad the

duration of stimulated radiation is equal to with respect 1000, 470,

370 and 90 ps about near-threshold electrical energy of excitation.

This is connected with the fact teat the threshold of the excitation

lasers depends on the degree of the irradiance of active element/cell

by the ionizing radiation/emission, since with an increase of

radiation dosage stimulated radiation noticeably detains and

attenuates earlier. For example, the threshcld of the excitation of

induced radiation before and after irradiation by doses 106 and 2.10 e

rad composes with respect to 0.6; 1.3 and 2.9 kJ.

Under the action of I-radiation in lasers substantially change

the threshold energy of Eumping, the energy of induced radiation and

efficiency. Changes of the energy characteristics lasers in

dependence on energy of pusping capacitor bank with different degree

I.
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of irradiance laser are shown in Fig. 2. In character curved changes

in the energy properties of the stimulated laser radiation in the

range of radiation dose 0-2 10o rad it is possible to divide into two

parts. In the first part (0-104 rad) with an increase in the

radiation dosage increases the threshold of excitation, decrease by

efficiency, energy and angle of the slope of curve (curve 3).

Page 23.

Radiant energy laser before irradiation and in doses 106, 108 rad

composes 1.2; 0.6 and 0.3 J, with electrical energy of capacitor bank

of 1.5 kJ the efficiency of laser radiation in the dose of 106 rad I

times it is lower than before irradiation (curve 1). In another

segment of a curve (2-104 rad) with an increase in the radiation

dosage also increases the threshold of excitaticn, but increase the

output of laser and the angle of the slope of curve (curve 4).

Findings show that when the laser is located directly under the

action of the large doses of y-gaaiation, the output of laser must be

substantially more. OthGrwise the aore the time passes from the

moment/torque of irradiation, the less the output of stimulated

radiation. During experiment properties of rescnator during

irradiation lasers substantiaLLy they do not change.

I.
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we will also investigated restoring the generating properties

lasers in dependence on the dose of y-radiaticn. Ihich generate

properties lasers it is possible the to restore/reduce, in

particular, by annealing of colcr centers at room temperature (curves

5-10), It is established/installed, that restcring the properties

lasers proceeds nonlinearly. Witn an increase in exposure time the

threshold of excitation approaches according to exponential law the

threshold of pre-irradiated state laser. The temporary/time

dependence of the restcration/reduction of the threshold of the

excitation lasers can ke seen from Fig. 2. The annealing of lasers,

irradiated by dose 2910 rad at room temperature during 120 hours,

decreases the threshold of excitation almost 2 times. Is

characteristic the fact that restoring the energy dependency also

depends substantially cn radiation dose. In the limits of the dose of

0-10 rad, it takes a normal course, i.e., with an increase in the

tine from the moment/tcque of irradiaticn gradually it approaches an

initial state (curve 2). Wae radiation dose increases to 2e0I0 rad,

the restoration/reducticn of properties laser occurs gradually.

I'
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Fig. 1.

Fig. 2.

Key: (1). Energy of lase- J. (4. Energy of pumping, kJ.

Page 24.

As can be seen from Fig. 2 (curves 4-9), first the output of laser

decreases, and then (curves 7, 10) it begins to increase, is

1'
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established/inst'lled also te restoration/reduction of stimulated

radiation of laser in the course of time (see Fig. 1c).

An increase in the output of laser in the large doses of

v-radiation can be explained, apparently, by the emergence of the new

method of the energy exchange between color centers and by laser

transitions, and also an increase of the absozptive power of active

element/cell at useful laser energy levels.

IFiRINCES
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