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Experimental studies of the quartz luminescence during high-energy hydrogen ions
bombardment are presented. The influence of observation angle and ion energy on shape of
light-spectrum was investigated. Two experimental series were carried out as with rigid
connection between incident and observation angles as without this ones (true indicatrix).
It was shown that the optical spectrum shape depended from ion energy and observation
angle. The possibility of application of these results for distant monitoring quartz irradia-
tion processes was proposed.

IIpencraBieHbl pe3yabTaThl SKCIIEPUMEHTANBHBIX MCCAETOBAHUN JIOMUHECIIEHIINN KBapIiia
mpu 60MOGapAUPOBKE BHICOKOYHEPTETHUYHHIMM HMOHAMU BoJopona. VcciemoBaHa 3aBUCUMOCTD
(GopMBI OITUYECKOTO CIIEKTPA OT yrJia HaGJIoONeHUsS M 9HepTuu MOHOB. IIpoBeleHO ABe cepuu
SKCIIEPUMEHTOB: TPU HAJUYUH JKECTKOI CBA3W MeXKIy YIJIOM HafieHus NyYKa Ha MUIIEeHb U
yraom HabioJeHus, W 0e3 5ToH cBA3M (peasbHasd MHAWKarpuca). Iloxasamo, uTto dopma
ONTUYECKOTO CIeKTPa 3aBUCUT OT 9HEPTHMHU WMOHOB M yrja HaOawomeHus. Ilpenmaraercs mpu-
MeHeHue 9STUX Pe3yJbTATOB [Jid NUCTAHIIMOHHON AMATHOCTHUKMU IIPOIIECCOB B KBaplie IIOJ
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00JIyYeHMrEM.

An increasingly keen interest in the be-
havior of some dielectrics under irradiation
with charged particles has been shown in
recent years. This is of particular urgency
for the materials widely used as insulators
and windows in thermonuclear facilities [1].
The main reason for the change in the prop -
erties of materials under irradiation lies in
the formation and dynamics of radiation de-
fects of various types. Luminescence is also
an accompaniment of defect formation. The
optical radiation arises during the rear-
rangement of the system under the action
of a particle moving in the substance. This
rearrangement may manifest itself in an
immediate formation of defects or in a gen-
eration of quasi-particles that may propa-
gate in the solid. The decay of the quasi-
particle may also result in the defect forma -
tion. For both channels of particle energy
dissipation, the relaxation processes may
lead to the electromagnetic wave genera-

656

tion. In both cases, it is the particle that
serves as an energy source. The process of
electromagnetic radiation generation is
much influenced by the dynamics of defect
formation in the medium, particularly, by
the spatial distribution of defects of various
types and the existing dynamic equilibrium
between them. Consequently, the charac-
teristics of luminescence (intensity, spectral
distribution, angular distribution, etc.)
should depend on the sort and energy of
projectiles, on the wvalue of the absorbed
dose of radiation, on the distribution of en-
ergy losses by the charged particle in the
substance.

One of the materials most widely em-
ployed for both optical and insulating ele-
ments in thermonuclear facilities is quartz.
It is also widely used in microelectronics
(e.g., as one of the components of MOS), in
space vehicles, etc. [2, 3]. Despite all the
importance of the issue, the investigations
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