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[he advances in generation of intense coherent u].traviolet radiation [1] uncover a

possibility of observing plasma traces of an ultraviolet bea^n in a gas and various associated

electric phenomena. Ehese include in first order [2] a directlonal electrlc breakclovn along

a prolonged ionizeil channel (plasna colunn), md also reflection of radio waves fron the

colurnn or their propagation aLong the colunn. It is known that analogous phenonena are

observed in optical breakdovn of a gas by laser railiation ln the infrared or visible banct

[3,la] at high optical energy density (.t05 t"tw/"r') l,>1. An increase of the l ight frequency

(up to the ultraviolet), vhich increases the photoionizatlon probabil ity), shoul-d leacl toan

appreciable lowering of the necessar-lr enersr density anct to a possibility of experimentally

separating these phenomena frcrn optical brea.hdorn.

Estinates [2] of the clegree of ionization
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i.n a plasna column produced in a gas having an ionlzation potential fO uncler the influence of

a short pulse of ultraviolet ratllation vith duration on the order of t, photon energy'lfo,

electric f ield intensi.ty F, a^ncl i-onization probabil ity
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for the case of ionization with transition into an intermediate state nith lonization poten-

tial Is ancl ratllation vitltb ys can be obtained fron foraulas (1) ana (\:) ot [5] UV rouncling

(fo - I")/ar,r to unity and, omitting the coefficients a T, l and A n, 1 (here

<x>-integer part of x, and e a.nd. n - charge and. mass of the electron). Numericaf est imates

vith the aid. of these fomulas shov that uncler the influence of ultraviolet vith photon energy

l+.? eV and energy flux density on the order of several hunclred megawatts pe! sguere centimeter

one can expect fonnation in air of a plasma column with a degree of ionization on the order

or 10-5 and more.

In our experiment, a collimatett ultraviolet beam of vavelength 0,265 u (fourth hatmonic

of neo{yniun-laser ernission), pulse tturat ion 1O nsec, ancl bearn cross section 0.005 cmt lras

nade to pass vithout tangency through slots in tvo plane-para1lel brass electrodes separated

by an air gap of I cn. 1'59 egtre between the bean and the normal to the electrode surface

coultt be varied.

Spontaneous breahdorrn of the interelectrocle gap in the absence of a bean occurred at

a volta6e VSB = 17 kV along the nonnal to the electrocle plane. Under the influence of a beam

with energy clensity about 300 l[V/cmz, the breakclorn voltage along the normal dropped to 13

kV. When the bea^n is inclined to the electroiles, at volte4es lorer than Vr' the brealcclown

foLloved the beam up to an angle 32o to the nor:mal. The figure shovs spontaneous breaktlown
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i.n a normal clirection aricl breakdown clirectecl along the bean at

an angle 30o to the norsral (the electrode plane is vert icaf).  nt

:ean incl ination angles exceeding 32o, part ial ly directed break-

dovn took p1ace, vhereby the inclined spark channeL shoved

a kink in the normal clirection near the cathoile.

fhe clirected breakclown could be read.ily reproduced, under

the experimental conditions at an energy density exceetling 300

IlJ/cm-. If the observed d.irected breakctorrn initiated by an in-

tense ultraviolet beam can be interpreted as being the conse-

quence of a developnent of a positlve streamer, then the ion clensity ln the column can be

estimated according to the assumptions of [?], at about fO13 "r-3. There is apparently also

an analogy betveen the ilirecteil-breakclown phenomenon a^nd the clevelopnent of a clischarge

along the track of an ionizing particle in a spark chenber [B].

It should. be noted that the energy flux density of the initiating beam is at least two

orders of nagnitude lover than the enersr densi.ty needed, to procluce a light spark.

the estinatecl ion d.ensity in the plasna column, 1Ol3 cr-3, corresponds to a crit ieal
';avelength on the order of 1 cm. Thus, observation of the aforenentioned phenomena of re-

flection ancl propagation of racliorraves is possible in the micronave band, in agreement vith
+"he est inates of  [2 ] .
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