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Positron lifetime and Doppler broadening measurements in  size of the nanocrystallites. At still increased
nanocrystalline zine oxide (ZnO) indicated the negatively trations, a new phase ZnanO‘ was forr
charged trivacancy-type defects V7,017, as the predominant  spinel structure with posnlron tra ‘
positron trapping sites within the nanocrystallites. They got
converted to neutral divacancies (Vzq40) on doping with man-
ganese (Mn). Further doping resulted in the reduction of the  ings,

1 Introduction ZnO is an n-type semiconductor with
a wide band gap (3.37 eV) and has applications in techn
logical areas like surface acoustic wave filters a
cells. When it is composed of grains of nanon
lhz,n, are |ssues hke dclec.ls and changes inp

concentrations of Mn an
time and Doppler broade
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Effect of neodymium doping on structure, electrical and optical
properties of nanocrystalline ZnO
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ABSTRACT

In (hns paper, we report effect of Nd doping on structure, electri
nanocrystalline Zn0 prepared through a modified ceramic rou
transinission electron microscopy studies reveal that annea
U1 pure nanocrystalline ZnO The optical band gap for diﬂ'ﬂ,f{m C
125 Apnl 2012 ultraviolet-visible spectroscopy study, shows a little increa

(OviGoTs samples decreases with the mcreasem décg
Nanocrystaliine Nd-doped ZnO prove the hoppmg conducnona

Optical band gap

Electncal conductivity

1. Introduction

Zn01s a wide band gap semicondu
3.4 eV and a large exciton

now bemg potenunl_ly
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UNUSUAL MAGNETIC PROPERTIES OF NANOCRYSTALLINE
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Unusual magnene properties of nanocnystalline onhoternie, GdFeO - symhesize by conventional subid state reaction (SSR) route
based on storchiometnie mivang of Fe O and Gd O s reported here: The struciuril chaactenzation of these immoparticles was
catned out by usiog A-ray dillection (XRDY and gh esoluton: tansimission: elecion microscopy (HRTEM techmgues, We
observe that the GdleO: phase start 10 precipitate at 1173 K which s rather lower tor a SSR route. XRD and HRTEM <tudies
contim the growth of highly crystalline single phase GdFeO: nanoparticles. Magnetic behavior shows the coexistence of weak
tenumagnetism along with antiferomagnetic interaction: The tield dependence magnehization delimeates hy steresis loop it room
temperature which s better at lower temperaturg

Aevwonsy  Nanounystallime orthotente: GdBeO . HRTEM: magnetic study

GdFeO:. a rare-earth based perovskite is a class of material — phase-selective synthesis of GdFeOy is challenging because
having potential for various applications such as gas ol co-existence ol undesirable phases ie.. GdyFesOyy nnd
separators, sensor and magneto-optic materials, ete.! * The  Fe.Oy4 Alsoo the garnct phase (GdiFes0,2)
orthoferrite Gdl'eOQs. has a distorted structure with an thermodynamically more stable than GdFeQ5.” Presenc
orthorhombic unit cell (space group Pbnm).™* Fe spins  these undesirable phases affects almost all the ph ‘
(§ = 5/2) onder antiferromagnetically at the Néel temperature  chemical properties of materials. Ience, a
T~ 661 K with a weak ferromagnetic moment due to the  preparative methods have been explored
Dzyaloshinskii-Moriya interaction.”® Furthermore. in this  garnet-free pure perovskite phase.
compound. ferroelectne polanzation and magnetizaton are Attempts 1o obtain GdFt:O_, n naw
successfully controlled by magnetic and electric ficlds  recently been performed by the
respectively. thus could have an important role towards — ball milling'? and helembin

the apphcation of multilerroies 10 practical devices. The Lha\'an nnd 'Iyagl
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Structural characterization of manganese-
substituted nanocrystalline zinc oxide using
small-angle neutron scattering and high-
resolution transmission electron microscopy
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A series of zinc oxide (ZnO) nanoparticles. substituted with manganese di-
oxide, have been synthesized through a modified ceramic route using ureaasa
fuel. X-ray diffraction and high-resolution transmission electron micrg
studies indicate that the sizes of the ZnO particles are of nanometer d

Particles remain as single phase when the doping concentration

IS mol%. Small-angle neutron scattering indicates fractal-like aggle

these nanoparticles in powder form. The size distributions of !

been estimated [rom scattering experiments as well as mic

average particle size estimated from small-angle scat

lound 1o be somewhat more than that obtained frc

tallography
clectron microscopy measurement.
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1. Introduction

Zinc oxide (ZnQ). with a bandgap of 337 ¢V and a large
exciton binding encrgy (~60 meV) at ambient temperature, is
a pronusing candidate for optoelectronic apphcntlons, cld-
cnussion displays. gas sensors erc. (Wang et al., 2004;

Rao. 1999: Park ¢t al., 2004). Transition melal

doped ZnO. a promising dilute magnetic

(DMS), has drawn considerable attention

potential applications in various spintrol

spin-value transistors, spin polarizing lig

and nonvolatile storage devices: .

Litvinov & Dugaey, 2001).

form, reduced dimensional
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Influence of annealing on structure and optical
properties of Mn-substituted ZnO nanoparticles
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The nfluence of annealing on crystal growth and the micro- and mesoscopi
structures of Mn-substituted nanocrystalline zine oxide (ZnO) has
investigated using X-ray diffraction, high-resolution transmission
microscopy and small-angle neutron scattering (SANS). Average |

and their distributions have been estimated from scattering eXperis

as a microscopy study, and found to be in the nanometre ran

agglomerate, is almost unchanged up to an annealing te
However, at 1223 K, the fractal dimension increase
been made to understand the influence of the

growth of the structural morphology ¢

simulation based on a diffusion-limit

particle size, an attempt has be
correlation. a8+

Zine oxide (Zn0). a wide band-gap (£, =
conductor with a fairly large exciton bindin;

al room temperature, is @ promising n

tromic devices, field-emission displa

eic (Pan er al., 2001; Sebastian & C

2001; Corcoran, 1990; Kri
al.,2011). Both pure and

plications in ca
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AMu-doped ZnO, a dilute magnetic seu‘lice\l
form by using a soft chemical route. €
Mu-doped ZnO and secondary spinel
v using o modified Rietveld
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using o modilied ceranne route and charactenzed I)_\’ N-1
wroscopy. selected area eleetron ditfraction and enerey

Position Hletine and coimcidence Dappler broadening
es tooadentily thie vacaney-type defects: preseit i ticisang
ug he prodommant positron trapping center s theundog

rvacaey-type einster Voo 420 whichas negativelyschas
Cicaney Vo on doping with, Mu®s wonse e
omponent got reduced mitiaiy dicitin

Loped cations but then recovered on hntherdo
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1. Introduction
The interest in the
properties of «
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\Dstract

We have investigated the effect of inclusion of two transition metal ions (TMI) on structur
properties of borate glass system having composition xMnO; — yZnO — (100 —x —y) B03 (9%

18) prepared by melt quenched route. Thermal study by using a differential scanning {
reveals that the glass transition temperature (Tg) and crystallization temperature (Tc) of th
with the increase of borate content in the system. Fourier transform infrared (FTIR) spect
clusion of TMI produces BO; and BO, structural units by breaking the boroxol (B3Og) il
ap energy estimated from ultraviolet-visible spectra shows a decreasing tenq ncy
rated in the borate structure.

. Introduction

Glasses are receiving considerable attention due to their
unique properties like hardness, good strength, transpar-
ency and excellent corrosion resistance. X-ray diffract

calorimetry (DSC) studies has been exte
ployed over the years to investigate the
glasses [1-4]. Borate glasses, in parti
subject of numerous infra-red
tural peculiarities [5-8]. In
most of the boron is i




