Autolokalizéta eksitona luminiscences ipatnibas kristaliska kvarca atkariba no apstrades
skabekla vai idenraza atmosfera
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Pastav nopietna neatbilstiba starp autolokalizéta eksitona luminiscences lielo energijas iznakumu
kristaliskaja kvarca un parsteidzosi zemo kvantu iznakumu, ja to ierosina fotoni ar energiju virs 9 eV
(apméram 0,01). savukart lidz 20% no absorb&tas rentgenstaru energijas izstaro autolokalizeti eksitoni.
Abi eksperimenti tika veikti temperatiira, kas zemaka par 120-130 K. No otras puses, tika atziméts, ka
pie fundamentalas absorbcijas malas (8,7 eV) ir izteikta ierosmes josla, kas uzrada lielaku iznakumu
neka pie augstakam fotonu energijam. Sis maksimums ir saistits ar novirzém rezga struktiira no tas
idealas formas, apvienojuma ar ierosmes fotona iespieSanas dziluma samazinasanos, palielinoties
absorbcijas koeficientam. Saja darba més pétijam, ka apstrade skabekla vai tdenraza atmosfera
ictekmé 8, 7 eV joslas klatbutni. To fotoluminiscences ierosmes (PLE) spektri tika izm@riti un
salidzinati ar neapstradata kristaliska kvarca spektru. Rezultati liecina, ka ST josla (8,7 eV) ir izteiktaka
paraugos, kas apstradati skabekla vai tGidenraza atmosféra. Lai ierosinatu $adu luminiscenci, tika
izmantota augstfrekvences izlades gaisma, ko ierosinaja magnetrons fidenraza atmosfera.
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There is a serious discrepancy between the high energy yield of self-trapped exciton luminescence in
crystalline quartz and the surprisingly low quantum yield of the same when excited by photons with
energies above 9 eV (about 0.01). whereas up to 20% of the absorbed X-ray energy is released by self-
trapped excitons. Both experiments were performed at temperatures below 120-130 K. On the other
hand, it was noted that there is a distinct excitation band at the fundamental absorption edge (8.7 eV)
showing a higher yield than at higher photon energies. This peak is attributed to deviations in the
lattice structure from its ideal shape combined with a decrease in the penetration depth of the exciting
photon as the absorption coefficient increases. In this work, we investigated how treatment in oxygen
or hydrogen atmosphere affects the presence of the 8.7 eV band. Their photoluminescence excitation
(PLE) spectra were measured and compared with that of non-treated crystalline quartz. The results
show that this band (8.7 eV) is more pronounced in samples treated in oxygen or hydrogen
atmosphere. To excite such luminescence, high-frequency discharge light initiated by a magnetron in a
hydrogen atmosphere was used.
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