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Results: Photoluminescence properties
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Fig. 3. (a) Ln of the absorption coefficient as a
unction of photon energy (b) Urbach tails as a function
of RT carrier concentration.
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An increase in ZnO film As-doping does
not result in band gap widening (AEswm), SO
the B-M effect is not observed. We observe
the band gap narrowing effect, whose origin
charge IS described by various interactions involving
0 a shift carriers and ionized impurities®4.

dge to the The calculated values of Urbach energy
um. being in the interval 35 — 47 meV.
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Fig. 5 Temperature dependent energy position of PL peaks observed in “as
grown” ZnO:As nonpolar samples, where E° is the energy of excitons bound to
neutral donors, E.y is the free exciton transition energy, Ec, is the energy of free
electrons to neutral acceptors and Egy | o is the energy of first phonon replica of
free exciton.

Localization energy of the observed donors are: about 11

Fig. 4. Temperature dependent PL  meV in ZnO, ~6 meV and ~23 meV in ZnO:As (As 190) and

with different  _59 3t ZnO:As (As 200).

Conclusion

Not all As atoms are electrically active in ZnO samples numbers of no active atoms most
probably increase when we increase the number of all As atoms in ZnO nonpolar layers.

The Urbach energy increase with concentration of electrons, what can suggest that disorder in
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samples increase with electron concentration.
Relatively intensity of the visible peaks drastically changes with As doping.
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