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Abstract. Extracting required information from the huge academic repository in

an efficient way is a tedious job as the repository grows day by day. Getting user

satisfaction in searching is the primary concern always. Academic search engines

are mostly used by research scholars, scientists, faculty, and students for their aca-

demic purposes. The use of ontology in information extraction helps an academic

search engine to perform its operation effectively. As the research activities are

going on in an extensive pace in all domains, new specialized areas are evolved.

This paper proposes a novel framework that incorporates a dynamically evolv-

ing ontology that focuses on expanding the existing Computer Science Ontology

based on the new findings in existing areas. The Word2Vec model helps to iden-

tify new keywords for the expansion of the ontology. The keywords given by the

Word2Vec should satisfy a confidence score above a threshold value and only

these keywords will be used for updating the Computer Science Ontology. The

dynamic semantic web helps a user to retrieve the specific document, and thus

provides a high degree of personalization experience.

Keywords: Ontology · Information extraction · Semantic web · Word2vec ·

Confidence score

1 Introduction

Extracting correct information from the internet is found to be difficult nowadays, as the

knowledge repository is growing instantaneously. Retrieval of information is efficient

if storage is perfect. Consider the case of adding new journals to the existing academic

repository.
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Abstract.In the present work, we have attempted to study the effect of anionic sulfur doping on the material 
characteristics of hematite nanostructures. Here, iron oxide nanoporous thin films are initially prepared by the simple 
electrochemical method of anodization in ethylene glycol based solution. In the second stage, anionic sulfur doping is 
performed on the anodized iron oxide nanostructures. Structural, morphological, electrical, optical and compositional 
characterization of the resultant material is performed with X-ray diffraction (XRD), field-emission scanning electron 
microscopy (FE-SEM), UV Visible Diffuse reflectance spectroscope (DRS) and X ray photo electron spectroscopy 
(XPS). The optical band gap measurements together with the VB edge measurements are used to obtain the Fermi level 
position in the doped and undoped samples. The study gives significant data to analyse the use of hematite nanostructures 
doped anionically with sulfur in photocatalytic and gas sensing applications. 

Keywords: Nanostructures, electrochemical, anodization, hematite, doping, valence band edge 

INTRODUCTION 

Hematite is one of the most stable polymorph of iron oxide which is commonly used for applications in 
photocatalysis [1–3], gas sensing [4–6], electrochemical storage [7, 8] and bio medical applications [9]. To improve 
the efficiency of the above mentioned devices, it is imperative to enhance the adsorption sites, surface to volume 
ratio, visible photon absorption and electron-hole separation. In this perspective, nanostructured materials of highly 
oriented architectures such as nanotubes, nanowires and nanoporous films of iron oxide doped with metals or non-
metals are being investigated. Both cationic and anionic doping can be performed on the materials [10–13]. There 
are quite a few studies on cationic doping performed on hematite nanostructures [14–16]. But the effect of anionic 
doping on the material characteristics of hematite nanostructures are few [17]. Sulfur is an element which can be 
anionically or cationically doped in iron oxide, since it can take S2- valence state when substituted in the place of the 
anion oxygen or S4+ if substituted for the cation Fe. Since the effect of cationic substitution of S in Fe2O3 are widely 
studied, here we have attempted anionic substitution by anodization technique for doping, keeping the iron oxide 
nanoporous films as anode. 

EXPERIMENTAL 

Initially iron foils are cleaned using silicon carbide papers, ultrasonicated for 10 minutes in acetone and dried. 
Iron oxide nanoporous thin films are prepared by the electrochemical method of anodization by keeping iron foil as 
anode and titanium foil as cathode in an electrolyte containing 0.7 wt% NH4F, 2 vol % deionized water in ethylene 
glycol solution. An external potential of 40 V is applied for a duration of 15 minutes. In the second step anodization, 
to ensure anionic doping, iron oxide nanoporous films are kept as the working electrode and Ti foil as the counter 
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Abstract. With the goal of reducing manufacturing costs and material inputs and increasing solar cell efficiencies, 

research into solar cells is increasingly focusing on new cell design concepts including thin film, organic, and textured 

surface solar cells. In this numerical study, the absorption enhancement of silicon on addition of silver nanoparticles over 

the silicon layer of a silicon solar cell is systematically investigated via Finite Difference Time Domain method. The 

effects of nanoparticle size and period on the absorption enhancement is thoroughly analysed. The results demonstrate 

that the light absorption is significantly improved because of the localized surface plasmon resonance of the silver 

nanoparticles. 

INTRODUCTION 

Photovoltaic cells or solar cells can be a source of unlimited energy by effective conversion of sunlight into clean 

electrical power with the potential to replace fossil fuel. First generation solar cells that are currently dominating the 

solar cell market are typically made from crystalline semiconductor wafers with thickness of 200-300 µm. Silicon 

has been the preferred material of choice for solar cells owing to its low cost, abundance on earth, non-toxicity, and 

advanced technology for processing. In order for large scale implementation, the production cost still needs to be 

significantly reduced and efficiency substantially increased. Thick silicon wafers demand about 40 per cent of cost 

of a solar module. Thin film Si solar cells are a good choice towards reducing cost because of low cost of materials 

and processing [1,2]. In thin film solar cell technology, silicon thin film of thickness in the range 1-2 µm is 

deposited on cheap substrates such as glass, plastic or stainless steel. However, these thin film solar cells have 

ineffective absorbance near bandgap. Research aimed at increasing the efficiency of thin film solar cells are still 

ongoing [3-5]. In this perspective, the absorption enhancement of silicon on addition of silver nanoparticles over the 

silicon layer of a silicon solar cell is systematically investigated numerically via Finite Difference Time Domain 

method. The enhancement factor with each type of nanoparticles is calculated to study the improvement in silicon 

absorption of the solar cell on the addition of silver nanoparticles. 

MATERIALS AND METHODS 

Schematic of configuration used for the simulation study is shown in figure 1. Silver nanospheres are deposited 

periodically on the silicon substrate. Silver is considered in this study especially because of its lower light absorption 

as well as due to its localized surface plasmon properties. As the plasmon resonance in silver arises at much shorter 

wavelengths than it does in gold, silver exhibits enhancement over a broader range of solar spectrum than gold and 

as such is a better choice for the optical design. Silicon is selected as the absorbing layer because of the wide range 

of application of monocrystalline silicon solar cells have. The optical parameters of silicon and Ag are from Palik et. 

al. [6]. The simulations were performed using a commercial FDTD software package, Lumerical FDTD (version 
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Abstract. Cerium oxide (CeO2) nanoparticles were synthesized by two different synthetic routes. Simple co-precipitation method 

was employed using ceric ammonium nitrate and NaOH as precursor. The first set of samples were treated at 6000C and second 

set of sample was prepared by microwave assisted heating instead of calcination. The effect of different stabilizing agents was 

studied using ethylene glycol, propylene glycol and diethylene glycol. The obtained samples were characterized by means of X-

Ray Diffraction (XRD), High Resolution Transmission Electron Microscopy (HR-TEM), thermal analysis (TG), Langmuir 

surface area, pore volume and optical studies. A broad particle size distribution (16nm-24nm) was observed for CeO2 prepared 

by calcination method. Smaller particles (1.89 nm- 3.77nm) with narrow particle size distribution were obtainedfor microwave 

irradiated nano ceria. The morphology characteristics were analysed using HR-TEM and homogeneous, crystalline, spherical 

nano structures were visible. The SAED pattern revealed the highly crystalline nature of the sample. XRD data was in good 

agreement with TEM results. The XRD data was indexed with JCPDS File No. (34-0394). From the adsorption –desorption 

isotherms, the surface area was in the range of 10-20 m2/gand pore volume was around 0.001-0.0025 cm3/g. A strong blue 

emission was obtained for optical measurements. Thermal studies (TG) showed the stability in various temperature ranges. The 

properties of the microwave assisted nano ceria make them an advanced material suitable for use in various fields like catalysis, 

high tech ceramic applications etc. 

INTRODUCTION 

Nanomaterials have attracted worldwide interest owing to their unique physical and chemical properties [1] 

compared to bulk materials. The unique properties have been attributed to their enhanced surface area to volume 

ratio [2], quantum confinement, as well as their potential self-assembly for device applications [3]. One of the most 

widely used and highly reactive rare earth metal oxide is CeO2, that has applications in catalysis, electrochemistry, 

and optics. Various methods have been used to prepare fine powders of CeO2, including co-precipitation, sol-gel, 

forced hydrolysis, hydrothermal, spray pyrolysis and micro wave method [4,5]. Microwave synthesis is very useful 

to produce fine CeO2 nanoparticles [6–8] as it offers a very fast, simple and energy efficient approach. 

It is a comparatively new method to produce inorganic nano compounds as it accelerates product development 

[9, 10]. Microwave heating has several advantages over conventional heating as it enhances the rates of chemical 

reactions [11]. These include direct microwave interaction with molecules, the vessel wall, less waste heat, increased 

control over heating rates and the possibility of selective enhancement of desired reactions [12]. Compared with 

conventional methods, microwave synthesis ensures production of small particles with narrow size distribution and 

high purity [13]. In the present work nanocrystalline ceria were produced by two different methods, viz; calcination 

and micro wave mediated synthesis in presence of different stabilizing agents. In particular, the effect of rapid and 
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