Vibration of Nonhomogeneous Square
Plate with Circular Variation in Density

Amit Sharma

Abstract Here, an analysis of vibrational frequency of nonuniform and nonhomo--
geneous square plate is presented. In view of nonuniformity and nonhomogeneity
in plates material, the author considered linear variation in thickness and circular
. variation in density. The variation of temperature is assumed bilinear (linear along

both dxe's).' To analyze the behavier of frequency modes-under different variations in
" parameters, Raylei gh-Ritz technique is used. .
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The failure of structures and noise are caused because of excessive dynamic behavior. b
To increase the safety and reliability of structures, it is required to have a better eyt e s
understanding 6f dynamic propertics of structures. To do modal analysis of structures, - T
it is essential to calculate natural frequencies and mode shapes. These parameters
play an essential role in the designing of structures and determine the dynamic
characteristics of existing structres. ’ : . ' o s
Plates are very common components (structural), which have been widely applied =
in various applications of engineering and sciences. viz.. civil engineering, acrospace T
- enginéering, ucean engineering, optical instruments, etc. Numerous studies have been t ¥
carried out to analyze the characteristic of plates. ..~ ... . S
* Chopra and Durvasula [1] provided frequency (natural) of vibration with mode . -
shape of symmetric trapezoidal plate on simply supported condition. Free vibra- - I
tions of rectangular (viscoelast_ic) tapered (linear variation in lhickness)" plate have
_-been discussed by Gupta and Khanna [2]. Hutchinson and Zillmer [3] applicd serics . = .
solution and determined accurate natural frequency of vibration of rectangular par- .
allelepiped having transaction-free surface. Raylei gh-Ritz method h'_a_é been applied
by Itakura [4] to analyze natural vibration of skewed plate with afbilrary buundary
conditions. Khanna et al. [5] studied the behavior of temperature and exponential
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= = .Abstract .
. E.Na_naparticles have shown a significant :v:ffccl in ‘plant growth ahd crop production”whén used as fertilizers alone or in
- combination with other bio_fertilizers.' The combination of Iron (I1) oxide (Fe,0,) nanoparticles with flower waste and cow-

dung showed significant enhancement in the growth of tomato plants compared to other fertilizers used. Student's t-test
provided statistical significance.under different combinations of fertilizers. After analyzing the, growth of tomato plants over

< _several ' weeks under these different fertilizers, it is concluded that Fe,0, nanoparticles could be very usefulas.a component, .

_7 ofnew generation eco-friendly nanobiofertilizers, without having usual toxic and environmental risk factors that are associated
with existing conventional chemical fertilizers.

Key words: Nanobiofectilizer, Iron (111) oxide (Fe,0,) Nanoparticles, biocompatibility, waste-derived fertilizer

may have characteristics that can intensify crop yield in
food crops mainly vegetable crops, tiniely release of
nutrients by which plant growth is regulated, and targeted
activity is enhanced (DeRosa e al., 2010). Higher plants
can acquire a mechanism to cope up with favorable and
unfavorable conditions. Nowadays scientists/researchers
are looking for new techniques that can enhance the native
functions of plants. Nanoparticles with their unique
* physico-chemical properties can boost up the plant
metabolism (Yuvakkumar er a/., 2011). Engineered
nanoparticles have the potential to get inside plant cells
arid leaves by acting as chaperones for transporting gentic

Introduction

Over the last two decades, nanoparticles have found
extensive application in diverse f'leldS st'arting‘ from
electronics to energy, and medicine tlo life sciences
(Giraldo et al., 2014). Nanotechnology plies an e.\‘pand.lng
paradigm to specific research area§, such as rcpn:oducmg »

f,ioiog)', organic wastes converted into energy (Sm;'_zh and
-"Usha 2014; Zhang et al., 20 1.7) and olhe.r beneﬁcml.-by-
roducts through enzymatic Nano-blp-prqc'essmg,
cheinical sensors, water treatiment, prevention of diseases,

+ the use of various nanocides
ﬁand plant treatment by the us

(Moraru ef al. 2003). A huge percentage of applied

gutriénts remain unavailable to plants due to the factors
n

‘e Jeac . .

3 'L':composit]on (Bentley 1948). Hence, the current

-“m;ioh demands lessening in nutrient loss and increasing
situ

-'-(hc c'rop_
routes to surp s th
gtilizers havingnanopar
"N;mo-en
‘ : :-Authorforcurrespondcnce:

ass this problcm“i's the use of novel bio-
particles as one of the compositions.

E-mail : sudip22m@gmail.com .

hing, photolytic breakdown, hydrolysis and
yield by-using fertilizers..One of the. possible

capsulated nutrients and/or Nano-bio-fertilizers .

materials and chemicals (Galbraith 2007; Lin and Xidg

-2007). This area of research generates new possibilities

in environmental sciences as well as in plant biotechnology
(Siddiqui er al., 2015). There are reports of enhancement
of plant’s ‘capability to capture more light by targeted

“delivery of-carbon nanotubes (C-nanotubes) into the

chiloroplast. The C-nanotubes can also aid as artificial
antennae that allow chloroplast to harvest light of unusual

_ wavelength like ultraviolet, green, and near-infrared
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i stigation of structural and optical properties of ZnO thin films of oy
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AR CLEINFO . "ABSTRACT )
£, 'l\’_zy'words: . L. . e T T In (his'paper: we investigated .tlﬁe effect of film thickness on structural, surface morphology and optical prop-
ZnO : o e n e ’ ertiés of ZnO thin films grown by pulsed laser deposition (PLD) method. Thickness of the films was varied by
‘_’"‘:“{i“sef d?PUS'U"'.‘ .- G , keeping all othér-PLD -parameters.samie to invéstigate thickness dependence on the structural and optical -
IE‘W A . - . propexties of ZnO thin films. The prepared thin films have been characierized by X-ray diffraction (XRD), atofic
s:}';. i T . force microscopy (AFM), UV- visible (Uv-Vis).and photoluminescence (PL) spectroscopy. XRD confirms the.

formation of crystalline c-axis orientated hexagonal wurtzite structure of ZnO thin films. AFM depicts thit’
roughness and grain size of the ZnO films increase with increase in the films thickness..The direct optical band
gap of the ZnO films calculated using Tauc’s plot increase from 3.28 eV to 3.34eV as the thickness of the films
varies from 55nm to 220 nm. The high quality c-axis orientated ZnQ thin films with mir
tuneable optical properties could be used as a transparent conducring oxide (TCO) for eptoele:

Photoluminescence spectroscopy

wm sirzin and

enic 2prlica-

tions.
1. [ntroduction devices [10,11]. _ _
The fundamental properties ‘of ZnO thin films depend upon the
During the last several decades, wideband gap Se.miconductorslh'ave deposition methods"a;{d va;iot‘.is"pgqameters. Various synthesis m=thods
received great interest from the scientific comm‘umty due Fo. their p(?- such as thermal ev.apora[ion [12] .R_F magnetron sputtering [8].sol-gel
ontial applications [1,2]. Zinc oxide (Zn0) is a promising semi- method [13] chemlcall t.zath deposition [14] chemical vapor depdsition
conductor material from II-VI group with a.w1de energy band gap and pulse lase de;?osmon method (PLD) have been widzly used to
(-3.37 eV), having a stable hexagonal wurtzite crystal structure and prepare ‘Lhe ZnO Lhm films [.1 5,16]. Among all the above methods PLD
fres_excitons binding energy (- 60 meV) at r?om temperature .[31. method is a promising technique for growing the high quality ZnO thin
f—' romising properties make ZnO as a superior material for various films with the high adhésive quality. This technique has the potential to
™ - pr 15 in optoelectronics, light emitting device, }ransducers, solar transfer the stoichiometry of target material to substrate by striking the
appucauot catalytic, transparent conducting contact, spintronic devices target materials by high kinetic energy of laser beam during the de-
cells, pho :nsors [4'_7]_ Also, the occurrences of both high optical position process in comparison of other Physical deposition (PVD)
and ga.s[:nce in visible region and lower resistivity prompt the ZnO as metheds [17,18]. This method is suitable to deposit the films with the
ﬁ""""l,al material in fabrication of heat mirrors used in gas stoves and required properties for optoelectronic applications by controlling var-
- . {m“‘; cting coating in mirror used in aircraft to avoid the icing ious synthesis parameters. Therefore, the peesent study is dedicated to
the condd of these applications are based on coexisting occurrences of investigate the structural, morphological and optical proper(iés of PLD
(8,9} Maﬂ;ménce and low resistivity in the visible region, whenZnOis  deposited ZnO thin films. As the application of ZnO in optoelectronics
high tra_ﬂid in.the form of thin films. The tuning of the physical prop- device, normally the optimum filin thickness is required for best device
SY"‘::Z': ZnO by doping is a 'challenging_t_'ask while fabricating the.  performance. Therefore, it is highly _rrioli\_'ating to the study the effect of
o e ) . bl
o ponding Buhor. 1T
. es‘pondjng author. CL e o 5l ’ .
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peincrease in thickness of ZnO film. The various Rama
*viihe formation of hexagonal wurtzite structure. The
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Enhanced near-band edge emission in pulsed laser deposited ZnO/c-

sapphire nanocrystalline thin films
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Abstract

We report on the enhanced near-band edge emission with negligible defect-assisted emission in ZnO nanocrystalline thin
films uf' varying thickness on c-sapphire substrates. X-ray diffraction studies reveal wurlzite structure of thin films grown
preferentially along (002) plane. The crystallinity and grain size of the deposited films have been increased with increase
“in film thickness. The band gap of the films was calculated by Tauc’s plot which shows negligible change in band gap with

n modes.observed in ZnO thin filmss of different thicknesses support
oom temperature photoluminescence (PL) spectrum shows the strong

near-band edge emission in the wavelength range 378-381 nm which further enhances with filtn thickness. The enhanced

PL emission:in near ultraviolet visible (UV) region with negligible defect-assisted emissian may find Rotential applications
" gm0 ZnO-based UV-excited light-emitting diodes. e c
df‘ . . - . Tee )

1 Introduction

Zinc oxide (ZnO) is a (II-VI) group compound semiconduc-

tor with a wide direct band gap (3.4 eV) and has a stable’

hexagonal wurtzite crystal structure (1, 2]. ZnO-based nano-
structures have attracted researchers due to its extraordinary

- properties and versatile applications in transparent electron- g
“jes 3], ultraviolet light emitters [4], piezoelectric devices

[5]. chemical sensors [6] and spin electronics [7]. The large
exciton binding energy (60 meV) of ZnO makes it more
promising material for UV-emitting phosphor in comparison
to the gallium nitride (GaN) [8]. The large exciton binding

#energy of the ZnO also leads to reduced UV lasing threshold

T
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atroom temperature and yicld the higherUV-cmitting efii-

ciency [9]. As a wide gap semiconductor, ZnO is mure

promising element for optoelectronic devices such as laser
'diodes (LDs), blue to UV light-emitting diodes (LEDs) and

~ white light emitters by phosphors excitation with important

applications in solid-state lighting and for high-density data
storage devices [4, [0]. The higher transparency of ZnQ'in

visible light provides the opportunity to manufacture the

transparent electrode, UV optoelectronics and integrated
sensors and makes ZnO an excellent choice for transparent
front electrodes in solar cells and displays [11, 12]. There
are various methods to synthesize the ZnO thin film such
as sol-gel method, RF sputtering, spin coating, dip coat-
ing, electron beam deposition, and pulscllascr deposition
[13-17). Among all these methods, pulsed laser deposition
(PLD) technique is unique to grow the high-quality film with

“good control over the depth as well as high adhesion with the
substrate. In PLD fechnique, the pulsed laser beam strikes -

the target material and transter the target composition to the
substrate. The plasima generated by the pulsed laser beam
is very energetic and density of the plasma plume can be

“easily controlled by varying the oxygen pressure. There are

varivus reports vn the variation of ditferent parameters on
Zn0 thin films deposited by PLD techniques. Jin'et al. [18]
have reported that ZnO thin tilms deposited on the sapphire
substrates at three difterent temperatures 200 °C, 300 °C
and 400 °C exhibit the photoluminescence (PL) in.violet
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Electronic Structure and Room Temperature Ferromagnetisim
in Gd-doped Cerium Oxide Nanopatticles for Hydrogen
Generation via Photocatalytic Water Splitting

Swati Soni, Neelu Chouhan, Rajesh Kumar Meena, Sudhish Kumar, Bhavna Dalcla,

Monu Mishra, Rajendra Singh Meena, Govind Gupta, Shalendra Kumat,
Parvez Ahmad Alvi, and Saurabh Dalela* .

1. Introduction

s

m ntally demonstrated whc.rcas th' Carc Rare carth (RI) oxide-Ce0,- has attracted

great interest of rescarch due to their
unique properties, including high oxypen
storage capacily and ability to uptake and
release_oxypen (O ) ons via conversion
. of oxidation state of cerium ion from Ce*'
to Ce**) due to, lulmlll()n ol defect space,
| such as oxypen vacangies i the laltice, of
. Ce0, M On_account. of this: uniqueness,
Ce0, has been widely used as three-way
catalysts .for .climinating vehicle exhiaust
gases UV Dblocker materials i sun-
screens, UVeshielding  used in cotton
fabrics.Bl functionalize silk fiber for anti-
bacterial activity!*l oxypen sensors, !l and
oxypen ion conductors in solid oxide fuel
"cells (SOFCs)M Generally, it has been
reported that, type of dopant strongly
influenced the “electrical  properties  of
ceria and high conductivity at low tem-
perature is an essential requirement for
SOFCs; therefore, rare carth (RE)-doped
cerium oxide, Cej,RE,O,.s (RE = Sm,

,.spectroscopy (XPS), end supercondudlng 'quantum rnterfercnce dewce
-4 (SQUID) “The cfrcct bdedopmgon propertlcs oFCcO)‘ is dlscu$sed along
wu:h deﬁ‘cls and oxygen vac,:ln'mes generatlon "IThe XRD conﬁrms !hc

sarne. The average partlcle snze from transmnssnon c|ectron mlcroscop
(TEM) lmages is in the range of 5-7 nm. The XPS spcctra of c¢' 3d (o} 'Is,
and Gd 4d exhlbxts the formatlon ofoxygen vacancncs to mamtaxn the
chargc ncutrallty whcn Cett changes to Cc"v

hydrogen productlon !rs observed W|th :ncreasmg Gd conccntratlon'-'l’hc

!
svd A CA R
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Band gap engineering, electronic state and local atomic structure of N

doped Ce0, nanoparticles

‘ H A a 1@
nkush hae o im*. ., AL Al iP5 Shalendra Kumar
i\aVita l’(l.‘ln"lal'i‘I . Rezq Naji Aljawﬁz <A 3 Vij1 K. H.C 3, M hd. ashlm P. A"

Received: 21 October 2018/ Accepted: 12 January 2019/ Published online: 24 January 2019

© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract

A visible light-

In cerium dioxide (Ce0,) as semiconductor compound, the tuning of band gap energy ISE plvo(tja:ht;:jlllu;:Cf;)rprcmp“auon

applications. In this report, nanoparticles (NPs) of Ce, _,Ni 0,'(0.0 <x <0.10) were syni CSMCfr ) g KR 5 S

‘route. The structural, electronic state and optical band gap were investigated by means of X-ray di rac[l{(::"an seatering v
sion electron microscopy (TEM), near edge X-ray absorption fine structure (NEXAFS) spcctrosc’()[l)y e e Sm"’mrb

A—VIS spectroscopy. XRD results revealed the smgle -phase nanocryslallmc behavior of CeO, with ct it de = ke

e electronic configuration of the samples, probed via NEXAFS spectra at Ce M 4 edges, demonstrate O wer

exists in Ce** and Cej+ mixed valencg states. The formatnon of Ce3* ions in the VlCInli)’ of OX)'éc"fVCaC.a“C" e iforoased

- assessed also via Raman scattering and XANES spectra at CelL; edge. The estimated concentrations of Ce** were

from-6 t0-13% as the Ni content increase frofn'0 to 10% respccuvely Here, the inclusion of Ni**

ions into CeO; network

suced additional: Ov and simultaneously reduced thie optical band gap from 3.9-eV for' pure CeO, to _2.6_eV forllO?; gx
doped CeO, NPs. Therefore, the oxygen loss population seem to be responsible for the band gap rcduc'uon. The role of Ov
forpcreatihgzprofound donor band near the conduction band and narrowing the band gap energy were discussed.

1. lntrodu'ctiqn

R Nanostructured metal oxide semiconductors (SnO,, ZnO,

TnOz. CeOZ etc) have gained immense eminence in the prov- .

ince.of material science because of their.wide range of tech-

- nical appllcauon Ceria (Ce0,) as compound’ semiconductor

“has attracted a significant attention due to its specnﬁc-prop-
erties like oxygen storage capacity, small band gap energy,
which make it suitable tor various modern- day devices like

Waat scnsors hlgh storage capacitor devices, ‘solid oxide fuel

ells, ultra- fast opucal swntches polnshmg matenals and
b .
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UV-absorbent, etc [1-4]. The unique feature of CeO, that

makes it worthwhile is its functional ability to undergo oxi-

dation and reduction processes through which it releases or

stores oxygen. Interestingly, while doing so, CeO, upholds

its cubic fluorite structure by enduring the stoichiometric

, devmuons (4]. This suggests that the oxygen present in the

configuration of CeO, lattice is more susceptible to the
oxidation/reduction conditions, which turns it to be one of
the most active redox binary metal oxides. The redox cycle

- (Ce*t & Ce:‘*) enhances the phulouhemlcal activity of ceria

and converting the sun light into sustainable and harmless
source of energy in solar cell (photovoltaic).

Many groups of researchers have put great endeavors to
comprehend the origin of Ov and how the oxygen loss popu- |
lation alters the properties of CeO, NPs. They are striving

* to find ways and means to improve’ the electronic structural,

magnetic, optical and catalytic properties of the materi-
als [5=11]. Dutta et al. have pronounced that the weakly.

" _bound oxygen atoms are responsible for creating holes i.e.

xygen vacancies in the CeO, lattice (2], Adaptation in the
material-properties is Slll)_]CLl to the synthesis and environ-
mental conditions yet many methods
been explored and refined to enh
such method li W dope TeQ, wit

and fechniques have -
ance theid properties. Qg =
h few perdentages 0(' some: . -
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_TARTICLEINFO \ T ABSTRACT,
- - - = - r -
e Noywori ’ This paper gives a detailed report on the tunability of optical gain characteristics of type-I n-

.. AlaasGa5 55AS/GaASy s4Pg 16/p-Aly 4sGag ssAs  nano-scale hetrostructure under the external
*” pressures applied along [001] and [100] directions. In order to find the carriers wavefunctions,
their localizations and sub-band dispersions in the heterostreuture, a 6 x 6 K -L Hamiltonian was
solved. In addition, the optical and momentum matrix elements were also calculated followed by
the calculation of TE and TM optical gain under the applied pressure along [001] and [100]
directions. According to the quantitative analysis of the simulated results, it can be suggested that
. the application of external pressure along (001] direction within TE mode is one of the preferable .
approaches for the efficient improvement in the gain characteristics of the n-Alg 45Gag ssAs/ .
- GaAso g4Po16/p-Alo 415G ssAs nano-scale hetrostructure based laser performance in the NIR
(near ifrared region). ) ’

Qpcezal gaa -

FlesamosTrucTimes

1. Introduction

/~  Heterostnxctures are an integral part of modern solid state physics based opto-devices. The leading edge .of semiconductor
' decfrof‘-ia has explored the heterostructures very well due to their impending applications and usage in various optoelectronic
devices [1=3]. Fer the purpose of applications in optoelectronic communication, some particular material systems based hetero-,
seructures, such as InGaAlAs/InP, and InGaAsN/InP heterostructures have been very popular [4-6]. These heterostructures have been
found to show peak optical at 1.55um and 1:30 um, respectively. For these heterostructures, gain suppression has also been cal-

£~ culated and shown in references (5,6]. The main reasons behind the gain suppression are spectral hole burning and carrier heating. It
is stronglly depend on matedal in t!xe active region. Theoretical studies shows that strained quantum well (QW) laser present

- enhariced carrier effects. By introdu_c_mg electrons l.nt'o the lasing subband of the active region (quantum well) at or near the fermi
Jevel via tunneling, the hot carrier eﬁects’can be min{mized. The designing of laser has raised several issues. The primary issue is to
generate @ population inversion (generation of sufficiently high population of atoms in ‘excited state). In solid state semiconductor

1asecs, pepulation in_versions are brought out by inteducing impurity within a host material and then exciting them with suitable light

- Corresponding auther. .
E-mail addresst a; arvez@banasthaliin (P.A. Alvi).

h“’”:‘,::dgi‘cr«;']tliO‘lé,-‘j.ij!eo.?;OlSAl2069 SR S T coe Ll
~eived 20 November 2018; Accepted 17 December 2018 e

: 00304035/ © 2018 Elsavier GmbH. All rights reserved.

Scanned by CamScanner



Journal of Electron Spectroscopy and Related Phenomena 232 (2019) 21-28

¥
v

- e TR e 7 §3§;,§"13~‘,
“ '/ Contents lists available at ScienceDirect R ch Bl

~“Journal of Electron Spectroscopy and * = -

sl Related Phenomena - & 0
ELSEVIER I Nomepage: www.elsevier.com/locatelelspec: [/
Investigation of local geometrical structure, electronic state and magnetic | )

properties of PLD grown Ni doped SnO, thin films ke

Mayuri Sharma®, Rezq Naji Aljawfi®, Kavita Kumari®, K.H. Chae, S. Dalela®, S. Gautam,
P.A. Alvi®", Shalendra Kumar** : R

* Department of Physics, Banasthali Vidyapith, Banasthali, 304022, Rajasthan, India
® Department of Physics, Ibb University, Ibb, Yemen . .
€ Electronic Materials & Nanomagnetism Lab, Department of Applied Physics, Amity School of Applied Sciences, Amity University Haryana, Gurgaon, 122413, India
* Advanced Anal lysis Center, Korea Institute of Science and Technology, Seoul 136-791, Republic of Korea )
© Deparoment of Pure & Applied Physics, University of Kota, Kota, 324005, India -
'pr. s.s. Bhatnagar University Institute of Chemical Engineering & Technology, Panjab University, Chandigarh, 160 014, India

e

ARTICLE INFO - ABSTRACT

- Keywords: ) . - . ot We have in;/as(igaled the ferromagnetic behavior, electronijc states and local geometrical sm’:é!urc of Ni (2 and
ﬁzmno!u-uc_mmd thin film ~ EP R . 107t %) doped S$nO; thin films. The films were successfully fabricated with the help of pulsed laser depositior
- N R . (PLD) technique on Si (100) substrate under ultrahigh vacuum (UHV) condition. X-ray diffraction {XRD) results

XRD - revealed the single phase character of SnO, rutile lattice structure with P4,/mnm space group. The inclusion of
Local symmetry Ni ions into $SnO2 matrix induced oxygen vacancy (Vo), enhanced the distortion in octahedral local symmetry
Surface defects . and reduced the oxidation state of the host Su** (Sn0,) to Sn>* (5n,0y), these details have been estimated by
NE:WS . - S Raman scattering, Near edge X-ray absorption fine structure (NEXAFS) spectra at Ni Ly, and O K edges. Further
x,‘ﬁ::::;Tm ate .- quantitative details on the local geometrical structure around Ni ions were obtained via fitting the experimental

Fourier transforms EXAFS spectra |X(R)| with FEFF6 code. The magnetization measurements performed at room
temperature (RT) infers that Ni doped Sn0; filims displayed ferromagnetic (FM) signal, and there was no sig-
nificant difference in the saturation moments even with increase in the Ni content. Hence, the similarity in ihc
observed magnetic behavior of the films seems relevant to the same crystal growth condition (UHV) and might
not be limited directly to the Ni dopant concentrations. The FM signal and the role of surface defects have been
discussed in the light of spin-split impurity band percolation mechanism.

1 . m_u()ducﬁon surfaces of Sn0O,, due to lack of nearest neighbors at the outer bound-
. . aries, causes a reduction in the oxidation state of partial SnO, (Sn**) 1o
. The oxides based diluted magnetic semiconductors (DMSs) have  SnO; (Sn*"). So, Sn0, possesses reversi

! M , ible valence states and easy
™ cn studied extensively because of their potential use in innovated redox cycle (Sn** « Sn®*) like other metal oxide Ce0, (Ce* " = Ce?*)

devices. The operation of such devices would be’tuncd by  or TiO, (Ti** « Ti*). Therefore, Sn0; is considered as redox binary

e spin and charge of electron, Simull.aneously, wn'h an ex- metal-oxide with high photochemical activities for potential application

netic field. Thereby, the ferromagnetic (FM) ordering with in solar cell, photocatalyst activity, oxygen gas sensors
[em_al magerature far in excess of 300K is a fundamental requirement storage, etc (8,9].

mﬁ_urliﬂ_'-;“::dteria‘s to be used in future spimroni.c technology [l—({]: Dilution of Sn0O, host semiconductor by magne

. D the variety of DMS materials, like CeO,, TiO;, ZnO a.nd etc, tin v _
AmO_"g SnOy) has attracted significant attention because of its specific forts have been paid for comprehension the source of FM signal in DMS
dioxldc_( nanzd application, i. e., its visible light transparent character,  systems, but still there is a controversial issue .
properlfes wide band gap energy (E; = 3.6eV), is an important aspect - [10]. In most recent reports, there is
due to its ssible application in spin-dependent optoelectronics [6,7), surface defects to drive the ferromag
;?; ﬂ;:icgzel defect of 6xygcn, vacancies present naturally near the chanism “is not yet clear,

" g

spinzron'i';
. " coupling th
and oxygen

; tic transition metal
(TM) elements as DMS system have been studied widely and great ef-

in such types of materials
a consensus on the importance of
netic response, but the exact me-
In spin-split impurity band percolation

e — nding authors: e ‘ . - . '
.fé"g:;[p:ddr&ex-iuanrcznihal@;hnnfl.cmn (P.A.rlvl). sknrmrH(y‘-mn amity.edu, stailuphy@gmail.com (S. Kumar).

16/j.lspec.2019.01.002 '

018; Received In revised form 24 December 2018; Accepted 13 January.2019

uary 2019 ‘ uary

blished by Elsevier B.V.

.7 /doi.org/10.10
htt 52/ /
i peivcd 15 August 2
yailable online 14 Jan

5368-2948/ @'2919 Pu

Scanned by CamScanner

e




RAA 2019 Vo 19 N
© 2019 National As

http: /iy .
P/ ww n.raa-journal.org http:/liopscience. iop.org/raa

0.2, 288pp) doi: 10.1088/1674-4527/19/2/28
tronomical Observatories, CAS and 1OP Publishing Ltd.

Research in
Astronomy and
Astrophysics

Cosm |
ology using long gamma-ray bursts: statistical analyMs of errors in

calibrated data

hY .
leghendra Singh!, Shashikant Gupta?, Amit Sharma® and Satendra Sharma’

1
D
r- A.P.J. Abdul Kalam Technical Umvu%uy, Lucknow 226021, Uttar Pradesh, India;

meghendrasingh db@ yahoo.co.in

nN

F N

'Yobc State University, Damaturu, Yobe State; Nigeria

~ Received 2018 March 18; accepted 2018 August 29

G.D. Goenka Umversny,Gurwaon Haryana 122103, India
Amlly University Haryana, Gurvaon (Manesar), Haryana 122413, India

Abstract We investigate direction dependence and non-Gaussian features in high-z cosmological data
using A,z and Ay statistics and-the I\olmouorov Smimov test. These techmiques are applied on a.set
"-of calibrated long gamm'l ray bursts (GRBs) and its combination with recent Type Ia supernovae data’’

~ (Union2). Our statistical analysis shows.a weak but consistent direction dcpcnd«,ncc in both the data su,ls

tribution — supernovae

| INTRODUCTION

Gamma-ray bursts’ (GRBs) are among the most energetic

“explosions in the Universe. Their high energy photons in

the gamma-ray band are almost unaffected by dust extinc-

‘ tion, and as a a result they are detectable up to very hlgh

redshlﬁS (Salvatcrra et al. 2009; CU(.Chlle'{l et al. 2011).

ong GRBs (for which pulse duration is greater than 2)

can be used o investigate the Universe at high redshifts,

which is difficult to access by Type la supernovac (SNe

. 1a); thus long GRBs have been proposed as a complemen-

: be to SNe Ta. However, due 10 an exlensive vari-

u?py(f:-:olr0|:nc equivalent Jluminositics and encrgy outputs
ety

(Ghirld andacta
candles. Efforts have

been made to calibrate long GRBs
usmu the following cmpmcal r_cl»alluns. K :

tropi
o Is:c:g;’ (E,) correlation for GRBs (Amati et al. 2008).

o Pcak encrgy (Ep) in v

‘emission (b.,) corre

2094) :

y physrcal mlcrprcmuon
t

- fortunate

U_n,fort is‘h well understood. Thus, standardization
-jations ) .

correlati¢

1.2006), GRBs cannot be treated as standard

c equnvalpnt radiated energy (L‘ls,_,) and peak

Fuv spectra and collimated
lauon for GRBs (Ghirlanda ct al.

" the above -

_The analysis also indicates a non-Gaussian nature of errors in both data sets.

- - "Key words: -gamma-ray bursts — observational cosmology — cosmological parameters— Gaussian dis--

of these correlations is subject to availability of low red-
shift GRBs. Sincc not many low redshift GRBs arc avail-
able (Kodama et al. 2008; Li ct al. 2008), the calibra-
tion is obtained by assuming a specific cosmology (spe-
cific values of cosmological parémclcrs). As a resull, the
GRB data obtained from this calibration depend on cos-
mology, and hence cannot be further used for estimation
of cosmological parameters. This problem is known as
the “circularity problem” in GRB cosmology. It should be
notcd that while dx,nvmg distances to SNe Ia, sometimes

‘the numerical value of the Hubble constant is inserted by .

hand (Amanullah et al. 2010) which makes it cosmology
dependent. However, one can casily overcome this pmb-

_lem by making usc of ncarby SNe Ia.

In.order to use GRBs as cosmological probes, one

- needs ‘specific statistical techniqués to avoid the circu-

larity problem Many cosmology- Ind\.pulldblll methods
Have been proposcd to achieve this, ¢
corrected energy method. (Chanmda (.t al. 2004), the lu-

., the collimation-

minosity indicator muhod (Liang & .Zhang 2005) de-‘ .
. rived from 157 SNe Ia, the Baycsmn ‘method .(Firmani .. =
- ¢t al. 2005) and the Markov Chain Monte Carlo (MCMC)
" méthod (Li et al; 2008). Recently’ Liu & Wei' (2015) have "
used the Pade approximation to calibrate high-redshift
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