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Y Intrinsic carrier

2 Exciton binding energy
® Electron Hall mobility
* Nanotubes

® Nanorods

® Nanoribbons

" Nanowires

8 Band gap
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2 Self-interaction corrected pseudopotential
®Standard pseudopotentials
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Scandium Se 21 4 (3d4s)® 785 1641  hep 3309 5268 1592
Yttrium Y 39 8 (4dss)® 880 1801  hep 3648 5732 1571
Lanthanum  La 57 139 4f° (5d6s)® 1061 1879 dhep 3774 12171 3225
Cerium Ce 58 140 4f' (5d6s)® 1034 1825  fee 516.1 — -
Praseodymium Pr 59 141 4f° (5d6s)® 1013 1828 dhep 367.2 11833 3.222
Neodymium Nd 60 144 4f° (5d6s)® 995 1821 dhep 3658 11797 3225
Promethium Pm 61 145 4F° (5d6s)® 979 1811  dhep 365 1165 3.19
Samarium Sm 62 150 4f° (5d6s)® 964 1804  rhom = 3629 26207 7.222
Europium Fu 63 152 4f" (5d6s)® 950 2042  bee 4583 — -
Gadolinium Gd 64 157 4f° (5d6s)® 938 1801  hep 3634 5781 1591
Terbium T 6 159 4f° (5d6s)° 923 1783  hep 3606 5697 1.580
Dysprosium Dy 66 163 4f° (5d6s)® 808 1774 hep 359.2 565.0 1573
Holmium Ho 67 165 4f"(5d6s® 894 1766  hep 3578 56L8 1570
Erbium Er 63 167 4f"(5d6s)® 881 1757  hep 3559 5585 1.569
Thulium Tm 69 169 4f'%(5d6s)® 869 1746  hep 3538 5554 1570
Ytterbium Yb 70 173 4f™(5d6s) 858 1939  fee 5485 — -
Lutetium Lu 71 175 4f"(5d6s)® 848 1735  hep 3505 5549 1583
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ZnO (s) + C(S) = Zn (vapor) + CO (g) at ~ 890 °C

CO (g) + ZnO(S) — CO2 (g) + Zn (g) at ~ 890 °C
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As-grwon ZnO nanorod
= As-grwon ZnO microstructure
= Zn0 annealed at air
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Abstract

In this Thesis Europium and Dysprosium doped ZnO nanostructures were synthesized by
chemical vapor deposition and hydrothermal methods. Effects of Al, Cu and Mg doping,
morphology and annealing in different ambient on structural and optical properties of
ZnO nanostructures were investigated using X-ray diffraction (XRD), scanning electron
microscopy (SEM), particle size analysis (PSA), thermo gravimetric analysis (TGA),
differential thermal analysis (DTA), differential thermo gravimetry (DTG), diffuse
reflectance spectroscopy (DRS) and photoluminescence spectroscopy (PL). This study
recommends that both of intrinsic and extrinsic defects facilitate energy transfer (ET)
from the ZnO host to La** ions and consequently have efficient role on producing
intense lanthanides emission at indirect excitation. The results also showed that
annealing process improved the crystal structure of ZnO nanostructures due to decrease
of surface defects; however decreased energy transfer and lanthanid emission because of
diminishing in defects. In addition in ZnO nanorods sample with more surface area in
comparison with ZnO nanosheets and microstructure samples, deep level emissions are

enhanced.

Key Words: ZnO, Nanostructure, Intrinsic Defect, Doping, Photoluminescence, Energy
Transfer.
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