Ul 81 0C=Uld L XESE Mai\sredishgCio sl inad

uiSo7 03 211D
pa1onsi3ay Apeay

-
uonensi3ay R—.«Nxm‘
Joyany Suipuodsanio),
21DU] ‘(CRODTT-II30 M3N ‘LYY ‘$TI0ID3S YMOYD UEGNYDE ‘1130 JO 1IN JO "I109 A101210qeT 33U3105 JISUDI0) 31815 40329110E
Eipu] ‘EIETOT YSSPeid L8230 ‘EPION ‘STT-L0PSS “Asianiun Ay ‘Sa3Ua136 Isuaio4 JO SAsu] b.\Ew 20553014 JUBISISSYT
eipu| ‘euediey Yesaueyy Kisiaaiun Awy ‘sadusS paiddy jo jooy2s Ajiury ‘Sa2UB13§ JisuUS40H ‘A3ynoe41 )
cewueys exinyper ‘zexdns nnuys °, 1i81eyoy eidiys 15594 PPV »DOE

-¥160 :2UlUQ NSSI

819¢

] 5. < ews@gisieyoseidiys
(wrod rewS@gISipyoIerdnys:oijiew) Wo [IeWUS@8L51eY y S Wi

e e\, =b¢1ejoyas/ur-oa-a[50085-1e[oy2s//:sd1y)
(.ewrreys exImypep.,, =DéIe[oy. oevresgh #SE
purIeyS exINYpPeN ‘(,e1dno nnays,=b;ejoyas/ur-od ‘918005 aejoyas//:sdny)
erdno nnays “(,Sieyoy eadiys,=b¢aejoyas/urod ‘380085 1e[0YyIs//:sdny) 151Ey0Y wu%t.w 8T0T : 1824

P

t :"ON 2nss|

IT :'ONaWNjOA

(0F-F-T1-8102=AId cXdSe"MITAIIRISY)
92UIIJS JISUa.10] I0]J uooq VvV -4dSV'1 >umsm““_ouo,__uwuh“””

yoleasay :jeuunor

Kepw-10) (xdsespasag smaN) 6102 (SHY1D1) S22ua13S Y3[EdY U] Y21e3s3y Lreurpdiasiplaju] Sul1a)so4 U0 93US13jU0) [EUOHEUIAIU] PUZ

he

g

uido7 sasn pasaysiday j b

P
-

( , ,
80UB)%S ISUBI0) JOj U0OQ Y -{ISY] - LdMY . 61L0ZIvLIC

Scanned by CamScanner



oL gF == -0 RSL ST 0T CEERERISe CHEEEE R T et R

JO SYIUOW A} UIIMID(Q PoIeIdudd st Jomod s[qeliea WnwWIXew ay, "pajerauad 1amod oy} pue UOIBIPEL JEJOS JUIpIUL
3]} U9IMID( PIAIDSO SEM UIPUOASIIOD 1AIIP Y "PAIPNIS ST PAAI2IT UOLBIPEL JE[OS JO junoure 31 pue uasoyd

s1 502139p 2€ Jo 9(Sue [ewndo uy sppued 1e[0s 9] JO UOLIEIUILIO wnundo Jo 9[Sue dY} puE poAIadL UOHEIpELI]

JO JUNOWER 33 JO UONDUNY B SB PIIPNIS U3a( SeY uoneIauad Jomod [eoL11dala YL ‘g[31eNQ ‘pNOBSSAN 1SSEH JO

£y10 a1 ur uonerdudg 1omod [e011199]3 10) s[pued JB[OS UODI[IS snoyd.1ouwe uo N0 pALLIED SIIPTIS syuosaid saded sty

Joensqy

Suonelp v e
speojumo( ST

10T aung 6T auljuQ 11
1adeq [eurduiQ

eIpu] ‘uoeSiny ¢ “AIs19atu(]) Anury ‘015444 payddy jo msoEtmaoD v

oISy ‘@unueisuo) ‘ ‘eunueIsuoy 91ISI9AIU[ ‘SOUIDG Sa( PHNIEY .w:@ﬁ.mwuw:m u:@._w\ﬁm. a( a1103e10qe] ‘€
29[V ‘eqeuly

¢ JeNPION-1[peg SIBATU[] ‘SIOUBIOG SIP PHMIB] ‘anbis£yJ op juswaledy( ‘SIN23oNpuo)-Twds S9p alloleioqe] ‘G
eL1od[y ‘eujeq ‘ ‘T eUlR( JO Ksiaaluf ‘seoualoS 11BN JO Lnoe, ‘so1sAyd jo jusunreda( 1

£ () TeppYs - -

(€) auenoeg ] e

(wooprewsm)eippaqz) Ioyjne rewry (e) (1) 1prez°g -«
sean) || 646—5,6 dd ‘€ anss] ‘Ot own[oA ‘§10ZKEIN

uoolIs

sfoued IejoS
uoo1IS snoydaoury Aq pajeIaudpd ASaouy [ed1n3H

s 1o8utadg lﬂl‘w

-~

th..

yurebuuds | sjpued Jejus uodiiS snoydiowy Aq pajesauss ABisu3 |23 6102

Scanned by CamScanner



only.

Int. J. Nanosci. Downloaded from www.worldscientific.com

by UNIVERSITY OF THE SUNSHINE COAST on 10/01/17. For persona’

International Journal of Nanoscience

[\éf’]\'\}“' No. 4 (2017) 1760033 (5 pages)
i)‘ orld Scientific Publishing Company
O 10.1142/50219551X 1 760033

\\:s World Scientific

www.worldscientific.com

Study on Structural and Optical Properties of SbaS3
and CdI, Composite Thin Films Deposited
by Thermal Vapor Deposition
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Gurgaon, Haryana 122413, India
*V_nogriya@yahoo.co.in
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Thin films of Sb,S3 and Cdl, composites were deposited by thermal vapor deposition method on
a glass substrate. The structural and optical propertics have been investigated as a function of
the film thickness. Three samples were deposited with thickness of 160 nm, 210 nm and 380 nm.
The samples were characterized by X-ray diffraction (XRD), UV-visible (UV-Vis) absorption
spectroscopy and photoluminescence (PL) spectroscopy. The XRD result confirms the ortho-
rhombic structure of Sb,S; peaks. The bigger crystals are formed with the increase of the
thickness of the film. The band gaps of the deposited composite thin films were found to be in
range 2.17-1.48 eV and suggest the possibility of band gap tunability in the visible region with
the changing the thickness of the film. The PL study reveals the intense emission due to band to
band recombination with emission in the red region corresponding to trap states.

Keywords: Antimony trisulfide; X-ray diffraction; optical band gap; photoluminescence.

crystalline. They have different colors base on their

1. Introduction
forms and this also depends on their grain sizes,

Recently, metal chalcogenides have attracted con-

siderable attention due to their potential applica-
in electronic, optical and superconductor

ions ;
:levices-": This is because they have adjustable
optical band gap and structural propertics. Among

these antimony trisulphide (SbyS3) is a popular
semiconductor due to its high photosensitivity

“and high thermoelectric cooling power.”! Sb,S; is

known to have an orthorhombic crystal structure
with a = 1.200m, b= 1.1.28 nm and C = 0.38 nm."
Sb,Ss has coordinates with one-half of antimony
surrounded with five sulfur atoms. The form of
Sb,S; thin films are of two types: amorphous and

impurities and deposition methods. The crystalline
form has grey color and the amorphous form has
grey, black, yellow, red, purple and black. Gener-
ally, SbySy deposited thin films are amorphous in
nature and the annealed SbySy films become poly-
crystalline” and it depends on the temperature at
which the thin films are annealed.

Cadmium iodide (Cdly) is found usually in the
hexagonal layered structure. Both have band gaps
in the UV-visible (UV-Vis) region. Both materials
are used in optoelectronic applications as an optical
sensor and as a phosphor material due to their

1760033-1
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Experimental Investigations and Exergetic Assessment of 1 kKW

Solar PV Plant

Ranjana Arora'*and Rajesh Arora®’

_gmen able Energy Department; ASAS, Amity University Harvana, Gurgaon-. 122413, India
epartment of Mechanical Engineering, Amity Universily Haryana. Gurgaen-122413, [ndia

ABSTRACT

The huge potential ofqolar energy and increasing demand of energy,
work on solar pholovollmc systems. In.this papu expenmcnlal m\mnmtnons and exergy
“hased. 1Imrn10d\ namic assessment of | kW solar phqtovoltaic (SPV) plant have been carrigd

“out. The system is installed alAnnty Univi lelt) Gurgaon India. With the" aim to assess the.
y techniques have been appllud based on

made rese'irchem 10

puTormanc»/ctﬁc1ency of the phnt two exerg,
amics and clierical/photonic v.mrov of input solar msohtmn The

- -concepts of therniodyn

input energy and exergy at different wavelengths ran‘rlno from Q.4 {m-0.7. pm have been

formulated and illustrated. The clucmcal and operating mramulu\ of SPV plant includes
oltage, temperature of photovoltaic (PV) modules,

short-circuit current, open- cnuut v
S™ Qctober 2017. The

and fill factor are_found, (,1rrvmu an expenmem on a sunny day of 3
armtlons of electrical exergy, input at different fill factors have been computed which
snamﬁcs its role’in characteristic behavior of PV system. The energy/exergy efficiencies are o
t()und to be between 7. 76% 10 9.98% and 9.86% to L1.63% whercas the photonic energy/
exergy efhuenues are found to'be between 4.85% 10 11,24% and 6.08% 10 12.89%. Itis
found that the temperature of SPV plays a vital roje on exergy efficiency and it can
be improved with a mechanism which removes the venerated heat lrom the system. With
the expcrimenlal results. it can-be noticed that ‘lh,; exergy: loss increases as the temperature

of SPV module goes up-... -

Neywords: Chemical/Photonic energy. energy

analvsis, exerpy analysis, -electrical energy. solar

ARTICLE INFO_ 7 : ' :
ar nJJ;muu , . - L s B insolation rate, solar photovoltaic system, thermal

| : . .
1ece sived 07 J)L.c,mhur ZU 2 - L .
— 018 energy
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Performance Characteristics and Thcrmocl) namic Invcstwatlons

on Single-Stage Thermoelectric Generator and Heat Pump
Systems

Rajesh Arora™ and Ranjana Arora?

Departmen( of Mvchmncal Engineering, Amity University Hanana Gurgaon-122413, India _
‘Renewable Energ\ "Deparitment, /ﬂmt) University Haryana, Gurgaon-122413. India o .

ABSTRACT

The thermodynamic analysis of thermoelectric devices {FEs) discards the impact caused by

heat leak between source and :,m{\ It could lead towards the partial/incomplete- ‘modelling
01 TES alon0 wnlh some analytlcal ;,'ips in thelr purrormance evaltlatlon Conversel),
their opcrdtmu Lharacturxstms'-lri“we»\ ofthls thc modellmg of multi-element single-stage
thcrmpcleutnu generator (TEG) and themmc_lg:ctm ht'at’_pump (TEHP) is carried out in
matrix faboratory (MATLAB 9.2). The irreversibilities caused by heat leak between the
source/sink alohg with Fourier/Joule effects are considered for the modelling and anillysis.

The power output/thermal efficiency and heating capacity/coefficient of performance (COP)

of- TEs are analytically derived and optimized on the basis of finite time thermodynamic
prmuples The predetermined thermoelectric couples are chosen to maximize the heating

apacnty/COP in proposed configurations. Moreover, the influence of design variables viz

clecmca{ currént, thermoelectric couples on system throughput is analyzed and presented. -
The effects of geometrical parameters viz lengiiand area of individual modules on the

‘pcrformance of TEG and TEHP are also discussed.

Ae;n (m(s finite time lhcrmml\ n.mm, llmrmuch:c.lm Eencmluw thcrmos,lu.lm. heat pumps (Y 1),

lh\.rnwd\ nmnu oplunrmlmn

INTRODUCTION

ARTICLEINFO In today’s era, the rapid rise in energy.

-‘I'IIL/L sty . i

Acceplol 2 U ’m'?us search ["o{' new resourtcs of Cm:l‘ll)r. As
published 24 October L.
ul

the convumon | coergy resources are

! m/ frovsey
! ”M;\,'\l oral2 10 predittimail cam (R wesh Arora)

.,19‘”\‘[,]‘“","] com (Ranjana Afora)
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Multicriteria optimization based comprehensive
Comparative analyses of single- and two-stage
(series/parallel) thermoelectric generators including
the influence of Thomson effect

Rajesh Arora'® and Ranjana Arora®

_Deparrmenr of Mechanical Engineering, Amiry University Gurugram. Haryana,
(jmguun 122413, India

“Renewable Energy Department, ASAS. Amity University Gurugram. Harvand,
Gurgaon 122413, India

(Received 19 December 2017: accepted 13 June 2018; published online 3 July 2018)

The thermodynamic investigations on the thermoelectric devices (TEs) discard the
influence produced by the non-linear Thomson effect. It could direct the incom-
plete/partial modelling solutions laterally through some critical gaps in the perfor-
mance evaluation of these devices. On the contrary, a suitable arrangement of
several designing constraints for TEs is essential to improve their operating churac-
teristics. In this context, the modeling of multi-element single- and two-stage ther-
moelectric generators based on the thermodynamic principles is done in MATLAB
9.2. The irreversibility due to Thomson influence along with Joule/Fourier etfects
are undertaken for the system modelling. The optimization of the generators is
donc in pursuance of obtaining the optimal values of four input parameters using
two different evolutionary algorithms, viz., NSGA-IT and MOEA/D. The optimum
solutions from the Pareto front of two-/three- objective are found using different
decision-making methods, viz., TOPSIS, Fuzzy, and LINMAP. It is observed that
the proposcd optimization yiclds trivial variances amongst ideal/obtained solutions,
named as the deviation index, in comparison with the single/dual ones. In addition
to this, sensitivity analysis is done to examine the impact of Thomson cffect on the
output power/thermal efficicncy of the generators. The test results obtained through
NSGA-II are in coherence with those of the data and figures reported in the avail-
able literature. Published by AIP Publishing. hitps://doi.org/10.1063/1.5019972

NOMENCLATURE

I Working electrical current (A)

K Thermal conductivity of a semiconductor leg (W m™" K™")

K Thermal Conductance of the semiconductor couple (WK™

m Pairs of thermoelectric elements of the bottom stage of the thermoelectric generator
M Total number of pairs of thermoelectric elements of the thermoelectric generator

MOEA/D Multi-objective evolutionary algorithm based on decomposition
Pairs of thermoelectric elements of the top stage of the thermoelectric generator

II:«TSGA-II Second version of the non-dominated sorted genetic algorithm

P Power output of the generator (W)

PTEG Two-stage thermoelectric generator in parallel configurations

Q Rate of heat transfer (W)

R Total internal clectrical resistance of the semiconductor couple ()
STEG Two-stage thermoelectric generator in series configurations

Sgen Entropy generation in WK™

@ author to whom correspondence should be addressed: rajesharoral 219@gmail.com

1941-7012/2018/10(4)/044701/29/$30.00 10, 044701-1 Published by AIP Publishing.

Scanned by CamScanner



""" Keywords:

. ..been fasci

Matérials Letters 227 (2018) 169-171

~~journal homepage: \}vww'.eIs_cvicr.co’m/loc'at'c/'mIbiu'c 3.5

* . Contents lists available at ScienceDirget a7 Y

- Materials Letters

ol Featﬁred Letter
‘Enhanceq
‘Solutions of StS:Ce phosphors
Ankush vijja» . Y50,

‘Nanopho:phors Lab, De i i i
. Lepartment of Applied Physics, Amity School of A
® Department of Appli : Lden

pplied Physics, Amity School of Applied Sciences, Ami
€Advanced Analysis Ce i 10
C

entre For Materials*

» Shalendra Kumar®, 5.0. Won

University Hary,

Science and Englneering. National Institute of Tecl

Photoluminescence response of Ca®*/Ba®* substituted solid

“, KH. Chae*, Abhinav Dubey®, Ravi Kumar ¢

lied Sciences, Amity University Haryana Curgaon, India

y ana Gurgaon, 122413, India
ntre, Korea Insticute of Science and Technology (KIST) Seoul, 136791, Sout,

hnology Hamirpur, 177005, Indig

h Korea -

AB{RTICLE INFoO

* Article histary:

ABSTRACT

"Received 20 March 2018 .
Received in.revised form 13 May 2018
. -Accepted 14 May 2018 _

Phosphors

. Solid solutions
Photoluminescence
NEXAFS

The quest of improving luminescence efficienc
interest due to Lhe:ir applications in diverse areas. We synthesized” SrS:
Sr0.75Cag,20S:Cey s and Sr0,75Cao'.oBau_.OS:Ccuvos phosphors using
diffraction patterns of all the samples were found similar to the c
angles. To ascertain the valence 'state of Ce, ncar edge
* 'was employed using synchrotron radiations. We simulate
tiplet calculations. which agrees well with the experiment.
in all the samples. The photoluminescence
assigned to the 5d-4f transitions in Ce?*
Ba®*substitution in SrS:Ce phosphors increases the PL intensity considerabl
Cegos . PL intensity of 'St 75
exploited in many optical ap

y in alkaline earth sulfide phosphors has been of great ",
Ceo0s. Sro.75Bap205:Ceg s, -
solid”state diffusion method.. X-ray .
ubic SrS phase except minor shifts in
X-ray absorption fine structure spectroscopy
d Ce M; 4-edges of Ce?* jons using atomic mul-
al data, clearly suggesting that Ce enters as Ce**
spectra of synthesized phosphors exhibit blue-green emission
levels, with minor shifts in wavelength. Interestingly, Ca?*/

y. In comparison to SrS:

Cag.10Bag 105:Cey g5 phosphors was enhanced by 2.7 times; which may be
plications.

© 2018 Published by Elsevier B.V.

1. Introduction

. n of luminescence with its varied aspects has

The phenf‘mer‘lﬁoEId of pure and applied-research all over the

! nlair::géarth sulfides (AES) have been known for a long

ﬁrld. Alka llent phosphor materials [1-3]. Although the AES

Sde as exce ide band gap semiconductors, however the_capac_xty

materials are “'f:aty of extrinsic impurities over a considerable con-
1

to accept a var bstitutional sites render them suitable for a

centration range on su

 large numl?er "ff‘is infrared sensors, radiation dosimetry, photo-'
“luminescent devic optical storage media etc. [3-7]. It has been

- conductive dewceﬁwscence properties of phosphors can be. tuned -
observed that |‘”,"|us parameters such as particle size, nature of
by changing Va“;led strength of host matrix etc. We have
dopant. crystal tigated StS based phosphors in detail and shown
previously inves efcence properties can be tuned by doping SrS -

 that photolumites * ° chas Ce.Sm; Mn c. [18.9] Further, sub-. -
with various a:;;"’: attice cations with other cations cani alter the

stituting the O3 TE7FEm o n - o

m“ﬁf :l:_ ::lx@yahoo.com (A Vij)
E_mﬂadd "_ : . -

e g SAAEEEL 'iiéi&dié;°5‘°7’ d y
gk e s e 0 1016/jTANee Elsevier BV. .

; -1{doiorgl10-1V % ed by. sy S s
F’!qﬂs-lid 02015 Pu bb_sj.,k’ [T e

oter T
[ A Sy i

plications such as multicolour thin film electro-" -

tiplets calculations. Finally the effect of solid solutjons of SrS:Ce
‘phosphiors on the '
- was investigated.

crystal field, and leads to redistribution of dopant energy levels
which subsequently alter the luminescence properties [10]. There-
fore the effect of cations substituted host lattice on the lumines-
cence of phosphors should also be investigated for their complete
understanding,

Here we have investigated the luminescence of Ca2*Ba?* sub-

-'stituted SrS:Ce phosphors by retaining the cubic phase of S,

The solid solutions of SrS:Ce phosphors were synthesized using
solid state diffusion method and characterized by X-ray diffraction
and reflectance spectroscopy. The effect of varying crystal field of -

"’cations substitufed phosphors on the nature of dopant was inves-

tigated by probing the local electronic structure of dopant using
element specific near edge X-ray absorption fine structure (NEX-
AFS) technique.. We performed NEXAFS spectroscopy at M 4-
edges of Ce, which are dominated by 3d-4f transitions, and hence
are extremely - sensitive to the 4f Occupancy. To ascertain . the

valence staté of Ce in solid solutions. the experimental results were L

compared with the simulated Ms 4-edges of Ce?* using atomic mul-.

photoluminescence ermission and excitation
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ARTICLE INFO. - ' CABSTRACT - ° ~ . R

l Article history: - M © - * We have carried out a systematic study to invéstigate the effect of Cu doping on the optical propesties of ~
"\ Received 28 November 2017 ' st 500, nanostructures synthesized by chemical route. Synthesized nanostructures were characterized It
Revised 22 February 2013 using X-ray diffraction (XRD), Field emission scanning electron microscopy (FE-SEM). High resolution H
Acc?pted 9 ,l‘/_[énCD.ZO)S. T transmission electron microscopy (HR-TEM). Energy dispersive X-ray spectroscopy, Raman spectroscopy,
Available onliné 14 March 2018 Fourier transform infrared (FTIR) spectroscopy. UV-visible and Photoluminescence (PL) spectroscopy.

. — The Rietveld refinement analysis of XRD patterns of Cu-doped SnO, samples confirmed the formation Bl
KEYWO“B{ A of single phase tetragonal rutile structure, however some localized distortion was observed for 5 mol% i1
CO'PmCiP}‘a“_““ Cu-doped $n0,. Crystallite size was found to decrease with increase in dopant concentration. FE-SEM i
Photoluminescence images indicated change in morphology of samples with doping. HR-TEM images revealed that synthe-
Band gap mode! " sized nanostructures were nearly spherical and average crystallite size was in the range 12-21 nm. 2

+ Riecveld refinement Structural defects. crystallinity and size effects on doping were investigated by Raman spectroscopy

and results were complemented by FTIR spectroscopy. Optical band gap of samples was estimated from :"
reflectance spectra, We have shown that band gap of Sn0; can be engincered from 3.62 to 3.82 eV by Cu e
doping. PL emission intensity increased as the doping concentration increased, which can be attributed to
the development of defect states in the forbidden transition region of band gap of Sn0, with doping. We
have also prdposed 2 band model owing to defect states in SnO; to explain the observed PL in Cu doped

"' $n0; nanostructures.

© 2018 Published by Elsevier B.V.
’ :r.“."- =
T 2 R ) and each O atom is coordinated by three Sn atoms as shown in
1. Introduction : Fig. 1. Inherent oxygen vacancies in the SnO, are responsible for

: has been intensively investigated among the _ its n-type conductivity. This metal oxide has wide range of applica-
_ Tin dioxide (sn02) | Fire structural, optical and electrical proper-  tions in low emissivity g!ass. gleqrodes. organic light emitting
metal oxides because 0 ' rions in commercial devices [1-9]. - - diodes, optoelectronic devices, lithium batteries, gas sensors, heat

v lications : _ : _ . )
ties and large number i:;?r?g material due to its unique properties reflectors and polymer based electronics [4.7-9.11-13).

$n0, has become apro aductivity and high optical transparency - " To control and optimize d‘iffcr_cnt propertigs of Sn0; nanoparti-
such as high electrical €0 lectromagnetic spectrum [1-3]. Sn0; is  cles different methods of synthesis can be utilized. Various method *
in the visible part ‘?f the € serniconductor having band gap, Eg= . have bcqn pscd to synthem.zc SnO; nanostructures such as
an n-type. direct.band 8P form [10]: Also named as cassiterite, co-precipitation, sol-gel, chemical vapour deposition, pulsed laser

. 36eV at 300K in i;ipb:g;lmnm. it has a tetragonal-rutile struc-  deposition, plasma based evaporation, - spray pyrolysis and " .
r
SnO; has aspace &

are present at corners as well asin the bofly * hydrothermial method [9.14-19]. Researchers ar¢ actively trying

ture jin which SnvatomSE ch Sn atom is coordinated by six O.atofs - to achi_cvc"t'i!ffe(e.nt |11qrt>_!1pl0g\cs ol'tm‘ oXidé because _(hf: change, SR

cent.ré of the unit cell. Bach 5/ 2R e B BE A o " in surface morphology leads to change in surface reactivity Wh‘C_h

e . s ultimately affects its electrical, optical, structural and magnetic
properties [20]. . .

Ve i chor.  ° ’ )
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SN IGHLIGHTS

. _Zroz_Nano-particles were synthesized by novel maghetron sputtering technique. ' = e : SR R
-« * Studied the effect of sputtering power over stractural, morphologicat and thermal properties. . ) . . . il e

;.= This technique gives. highly purity. narrow size distribution, and possible small size of ZrO, nanoparticles.

} * XRD and Raman-spectra exhibit the tetragonal phase of ZrO; nanoparticles. g e ) = . . Sy -
1.
.'-'-'y}"A"RTICLElNFO ABSTRACT
{. P :
T2 Article history: Intensive and extensive research is focused on the synthesis of ZrO, nanoparticles being used in different
{ - Received 19 August 217 applications such as photocatalysis, sensors, coatings and wastewater treatrnent. In the present work, we
¢ Received in revised form ' " report the synthesis of ZrO; nanoparticles using novel reactive magnetron sputtering technique and then
16 December 2017 investigated the sputtering power (40. 60, 80 and 100 W) effect on structural, morphological and thermal

! ccepted 16 March 2018

7 March 2018 properties. The characterizations of the synthesized nanoparticles were carried using powder X-ray
Available online 1 arc

diffraction (XRD). Raman spectroscopy, Fourier transform infrared spectroscopy (FT-IR), Field emission
scanning elecfron microscopy (FE-SEM), Energy dispersive X-ray analysis (EDXA), Transmission electron

i
i

© . Keywords: - . - microscopy (TEM), Selected area electron diffraction (SAED) and Thermogravimetry analysis (TGA). XRD
N.mopar_tit:l\!s o ; . analysis confirmed the formation of pure tetragonal phase with an increase in average crystallite size as a
Zro, - function of sputtering power. EDXA and Raman analysis also confirmed the formation of high purity

- - Sputtéring power

ol tetragonal phase. FE-SEM and TEM results displayed spherical type morphology in aggregated form
Crystallite size

having a particle size less than 10 nm. TGA results indicated that the weight loss was only due to

$ TEM desorption of water molecules and is inversely proportional to the particle size.

; ) ‘© 2018 Elsevier B.V. All rights reserved.
! y potential applications in different fields. Among various metal ox-
¢ 1. Introduction ‘ g v - . ides_nanomaterials, ZrO2 nanostructures materials demonstraté
; o t few decades. the scientific community expressed, . intriguing much attention of researchers due to their unique
{ .'From the las! “the synthesis of transition metal oxides nano-  physical, chemical, optical, and electrical and thereby applications
: in N : \

great interest

' of different sizes and morphologies because of their in different fields such as photocatalysis [1]. sensing [2]. coatings
‘materials- of di : i o

[3]. wastewater treatment [4], fuel cells (5], advanced ceramics and
catalysis [6.7]. ZrO; exhibits three important polymorphic forms,
depending on the temperature range; monoclinic (room temper-

istry, Amity School of Applied Sci- . i X N
uthor. Departr;'n;;r:]gflcnr;z};ms ry, ity pplied Sci ‘ature—l 172 ec)‘ .l,etragonal‘ ‘(]]72_2347 °C) and cubic .(abovg-
ity. Haryana ' :

nstitute - Instrumentation Cfatré, Indidn’ Institute of 2347 °C) [8]. In these different ‘states, ‘metastable tetragorial (t- .. -

*u® Correspondir_lg a
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Scanned by CamScanner

" s Corresponding ﬂ“:;‘;rr‘kee_ 247667, India: Centre of Nanoscience and -Nago- . - ZrO3) fgrm ext_ub_:ts particular Interest, which is supposed to have - .
3, Technology Ro?-glbefjnivefsi‘y- Chandigarh '.'w.m:," '"‘:,' ) ahash i e 1 SUPETIOT Catalytic and mechanical properties to those of-mionoclinic
techgolrﬁl)-/. l;‘:ilyre ,;_-,,.mLVL“.\“*"';‘)3“_““"‘"“"" ™. |n.f. .4 :‘1:\.1'“ @i, philSG.(m-ZrOQ).[.lJ]_ For thé preparation of stable iraponalprsse i
3 ‘m. o '|1-,H’“(A- Katoch). . o '
L katocakash@god
¢ B - marchiemphys 2015.03 049 : ) i . B
B i) 101G . erved. . - : il R
.5"!!”“::;;,‘;;63318 Elsevier B.V. All-rights reserved. S L TS R -
? 0254-058:
. g, w2 f - N
-4 2



e o sa

Journal of Engineering and Applied Sciences 13 (Special Issue 1): 2346-2351, 2018

ISSN: 181 6-949%
© Medwell Journals, 2018

Thermal Induced Vibration of non Homogeneous Tapered Square Plate

"Amit Sharma _
Department of Mathematics,"Amiity®University Haryana, Gurgaon, Haryana, India

Abstract:

A mathematical model is presented to study the effect of circular variation in density

(as a non-homogeneity parameter) and linear variation in thickness to natural vibration of square plate
on 91amped (C-C-C-C) boundary condition under temperature enviornment. It is considered that the temperature
vanation along both the axes are parabolic. To obtain frequency modes, Rayleigh Ritz technique has been

applied. All the
(in literature) is also presented in the form of figures.

results are presented in the form of tables. Comparison of the result with existing result

Key words: Tapered square plate, thermal induced, vibration, circular variation, homogeneity, temperature

variation, Rayleigh Ritz

INTRODUCTION

Non homogeneous tapered plates are extensively
used in structural components of engineering. To avoid
the failure of structures or to increase the reliability of
structures, it is required to have better understanding of
vibration characteristic of plate. For modal analysis of
structures, 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 structures.

Leissa (1969) provided vibration of different
structures (plates of different shape) on different
boundary (clamped, simply supported and free)
conditions in his excellent monograph. Liew et al. (1993)
studied the transverse vibration of thick rectangular plate.
Kalita and Haldar (2015) discussed parametric study on
vibration of thick plate using FSDT. Thermal effect on
vibration properties of double layered nanoplates at small
scale has been studied by Wang et al. (2011). Lexss'a and
Nartia (1980) studied nat_ural .frequency of sm.lply
supported circular plate. Tariverdilo et al. (2013) denvgd
natural frequencies for clamped circular .plate with
. compressible fluid. Khanna ef al. (2015) discussed the
u}?octp of temperature on free vibration of non
;o;ogeneous and non uniform square plate. Zhou (2002)

rovided the vibrations of point supported rqctangular
Pl te with variable thickness using a set of static tapered
- functions. Sharma et al. (2016a, b) studied the
bggr:ﬁon of isotropic and orthotropic non homogeneous
v ular plate with two dimensional temperature
re?mgg Sharma and Sharma (2016) provided a
. atical modeling on vibration of parallelogram plate
m?then:m_homogencity effect. Sharma et al (20163, b)
thh r; the vibration of square plate with thermal effect
st;lj‘ceircul ar variation in density. Hosseini-Hashemi et al.
a

(2013) provi
vibration ©of

ded a mathematical model to study free
stepped circular and annular FG

plates. Khanna and Kaur (20163, b) studied the vibration
of non homogeneous of rectangular plate with exponential
variation in non-homogeneity parameter with temperature
effect. Kazerouni et al. (2010) presented an exact
solution for thin functionally graded simply supported
(two opposite edges) rectangular plate. To obtained
stability equation they used the principle of minimum total
potential energy. Buckling behavior of moderately thick
functionally graded rectangular plates resting on elastic
foundation subjected to linearly varying in plane loading
has been investigated by Bodaghi and Saidi (2011). They
used first-order shear deformation plate theory and the
neutral surface concept to obtained the equilibrium and
stability equations. Alibakhshi (2012) studied the effect of
anisotropy on the free vibration of laminated rectangular
(simply supported) plate supporting a localized patch
mass. The equation of motion is derived by calculus of
variation. Baferani et al. (2012) investigated buckling
analysis of functionally graded annular thin and
moderately thick plates under mechanical and thermal
loads by wusing classical and first order shear
deformation plate theory. An Analytic approach to free
vibration and buckling analysis of functionally graded
beams with edge cracks using four engineering beam
theories have been provided by Sherafatnia et al.
(2013).

In available literature, authors/researchers focused
on linear, parabolic and exponential variation in

- non-homogeneity  (density) but none of them

considered circular variation Here, researcher studied
the effect of circular variation in density. Here, researcher
also studied the effect of tapering parameter and
thermal gradient on vibrational frequency modes. The first
two vibrational modes are calculated for different values
of plate’s parameters. To validate the result of present
study, research compared frequency modes with
(Khanna et al., 2015) corresponding to taper constant B
and non-homogeneity m.
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Koy words:
"Nanoparticles. biomaterials;
pulymers, sustained release:

tharge by zeta potential. Cell viability off
2.3-diphenyltetrazolium bromide (M)
in shape with

TR

cytotoxicity

A" 4

_ A549 lung cancer cell lines. Results were

reported the synthests and characterization of novel
nanoparticles, and investigated their €ytotoxic potential
Nanoparticles were sy nthesized by solvent emulsion-dilTusion-evaporation method. Size determination was done
by Transmussion Electron Microscopy (TEND. encapsulation efficiency using UV-Vis spectra, release Kinetics using
dialysis, measurement ol drug-polymer interaction by Fourier Transtorm Intra Red Spectroscopy (FTIR) and surtace
lung cancer cells (A349) was determined by (3-(4.5-dimethylthiazol-2-y1)-
assay and morphological analysis Results: Nanoparticles were spherical -
an average diameter of 63 nm, encapsulation efficiency was tound to be about 78% and zeta potential
was —15.2mV. Drug-loaded nanoparticles showed sustained release kinetics fitting well mr exponientiat Higuchi and
Zero order Model FTIR studies showed a broadening of the peak of PLGA indole nanoparticles at 2 100-3400 ¢! .
indicating the formation of drug-loaded nanoparticles. These nanoparticlés showed about 95% cytotoxicity against
supported by visible morphological changes in cells Canclusion: PLGA
encapsulated Indole nanoparticles were stable. having sustained release and good cytotoxic potential.

aining importance because ol their anti-cancer activity. Here, we have
polymeric poly D, L-lactide-co-glycolide (PLGA) indole

against AS49 lung cancer cells Materials and metliods:

w

INTRODUCTION 5 -

Cancer has emerged as a debilitating cofnnlcx dnscat;c

st many decades. Although advances in rescarch in

. d to the successtul prognosis of the discase.
stages. il -continues, to

géncrition of drugs with *;

over the-l |

ears have e
some cancers have Jet o8 5= 20
i1 mosl €ases especially 1T, ?.d,v“.'_“j‘d
remain incurable. Development of néw
cme e

e . tuthor

Y-“""‘""'/”"_'ili Chosh. Department of Chemistry. Amity School of Applied

i [)ebu\l: ‘nlre Jor Nano Science and Technology, Amiy Uiversiny

S;gcnajs: S;nm, e tucation Valley, Gurgaon. Héryana F22413 lndia, ... ..
aryarkl. S i o T A

s /--d{[eb""’""g/’as'/' @_gmmtwpg Ce T et e

:‘_‘--'";{I_ s Srivastdt Depariment of Genetics. Universily. of Delhi.

Dr Tapasy AdAan o o 1 N r

e AR pus Benito Juares
South Canpus

e

" minimal sid¢ effects continues to be the mainstay of all research

nanotechnology has brought new hope in cancer treatment by
targeted delivery, increased hall=life, better stability and sustained
release of the drug and hence helped in mitigating the problem of

©side effeets (Uaribaran e/ al. 2000). Thére are reports of diflerent

clisses of nanoparticles that might serve as potential anti-cancer
agents themselves. The class of . nanoparticles ranges from
transition metal oxides (Pandey 1 al.. 2016; Tarnuzzer et al. 2005;

Sankar e/ al.. 2014), chitosan derivatives (E-Sayed eral (2017)t0 5

ceramics (which dincludes hydroxyapatite nanoparticles) (Kundu

«f al, 2013). Hawever, an-alteratg and popular approach’in the:
- field of nanomedicine is by citherencapsulating the dnfi-cancer
-agent or.adsorbing itin delivery vesiclesii.c. nanoparticles (Mirza

Road New Delhi-110021. hdia * = =77 070 e i s ; ) A .
vl : k S X _-and Siddiqui)..The agents thatare used tor encapsulating the drugs
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 ABSTRACT

< Article history: .
Received 30 November 2017
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Keywords:
InGaAsN

Optical gain

Gain compression
Heterostructure

. * Designing ofa nanoscale QuantumWell (QW) heterbstructure with a well thickness of ~6Q A is critical for -
many applications and remains a chalienge. This paper has a detailed stady directed towards designing of

. Inu_nga_u,nASu,gqNu‘dI/GaAs straddled nanoscale-heterostructuré having a single QW of‘thi'ckne_ss ~60A
dnd optimizalion of optital and lasing characteristics such as optical and mode gain, differéntial gain,

* gain compression, anti-guiding factor, transparency wavelength, relaxation oscillation frequency (ROF); '
* optical power and their mutual variation behavior. The outcomes of the simulation study imply that for
the carrier concentration of ~2 x 10'8cm=? the optical gain of the nano-heterostructure is of 2100 cm*"!

ar the wavelength is of 1.30 pm. Though the obtained gain is almosrt half of the gain of InGaAlAs/InP
heterostructure, but from the wavelength point of view the InGaAsN/GaAs nano-heterostructure is also
more desirable because the 1.30 um wavelength is attractive due to negligible dispersion in the silica

- based optical fiber. Hence. the InGaAsN/GaAs nano-heterostructure can be very valuable in optical fiber

~ based communication systems. A . .
* © 2018 Association of Polish Electrical Engineers (SEP). Published by Elsevier B.V. All rights reserved.

1. Introduction

Recently. : |
.nano-scaled heterostructures, have

) ures, especially -n

elOSthCLUfc '

3 longing to optoelectronic community

Jctracted researchers DElONEINE
o due to'the ffect transistors [1-4], detectors, solar cells and
" WLEDs). field __e(_] Nano-heterostructures are ubiquitous af.nano-
“7 aser diodes [ 'd'ev'iccs and have brought drastic changes in
semiconghlﬂq; and are considered as heart for optoelectronic
our romml—" :'llf'n(itridc based semiconductors, for examples: GaN,
devices. Tl;;d their alloys. e
inN, AIN ~tronic, optical and mechanical properties which'can
o zlectrical eILC[rdesiéning of future photonic and oproelectronic
be utilizlt’_q ‘f)?.rsmce these semiconductors have wide band gap

* devices L7k

) Kl geV 10.62 eV, and. therefore, these materials can’
T . on o :
ranging I
e uSCd n
in visible-t0-

the fabricatjon of optoelectronic, devices operating

ERE e e

T N P I I
., térrespzl;li;:sg'fnl:)(t:at'z(flz.s:r.\*.llw.\ll in(P.A. f_\lvl),' .
. g W ._--E—ma.l‘a ! e t

b | 06 005
! e e 1 1.0] |L.7(”8 )i 03
P VIO ] TIRIAL o

it
4402/© 201

-

Ii-Nitride compound semiconductors based het-

ultraviolet regime. Examples are green, blue lasers

ir porential'applications such as light emitting diodes  ‘the devices ready for applications beyond the data storage and

“imaging [10]. These materials-are also useful in high temperature

have been found to provide unique . ..

2 Association of polish Electrical Engineers (SEP). Published by Elsevier B.V. All rights re:el:véd, :

‘én‘d photo detectors. To date, Tli-nitrides based photodetectors..
“operating-in ultraviolet regime have exhibited promising output.

In addition, llI-nitrides based LEDs have been commercialized due
to emission of a super bright blue and green light. Moreover, these
materials have some exceptional physical properties which make

electronics and space applications because these are physically and
chemically strong. This property makes them ideal for operation
in cruel environment.

For the last three decades a lot of experimental and theo-
retical work has been carried out on Ili-nitride heterostructures

- and demonstrated their working with efficient characteristics suc-

cessfully. For example, in 1982, first time Yoshida et al. [11] had
fabricated GaN/AIN hetérostructure and demonstrated that by

. using AIN buffer layer the cathode luminescence efficiency of the

overlaying‘f:aN could be improved..The main success in the his--
tory of lll-nitride materials was achieved by a p-type doping in a

“GaN technology. Since, in general thie n-type doping has been much
-tasierthan the p-type doping in these materials, The reason behind
this factis that the [ll-njtride materidls have the tendency to show

the n-type conductivity during their'growth. The n-type doping in’
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Abstract

A. seri‘es of Co** substituted Liy sCo,Fe,5_,0, (x=0.i,0.3, 0.5) has been prepared by a citrate prec-urs;)r method. The dis-
. tribution of cations on A-site and B-site was studied by X-ray Diffraction (XRD), Fouricr Fransform Infrared Spectroscopy
- (FTIR), Scanni_ng Electron Micmsco;)'y (SEM), Transmission Electron Microscopy (TEM) and Mdssbauer Spectroscopy.
, ‘XliDconﬁrmcd the formation of ordered a-phase with prominent peaks at (220), (-31_1 3. ('400). (422),(511); (440). SEM and ]
/&, TEM corifirmed the homogeneous formation of cubic phasé with an average-crystallite size of 50 nm. From FTIR studies,

. the bands at 603.78,°606. 14 and.610.08 cm™' confirmed the formation of Fe'*~0? bond at tetrahedral (Assite). whereas .~
bands at 47725, 474.84 and 471.69 cm™' confirmed, the.formation of Fe3*-02~ bond:at octahedral site’(B-site); shifting | -
. in freguency was observed with an increased amount of cobalt' doping. Further, Raman Spectra revealed the distribution @ -4

. of cativns at tetrahedral-and. octahedral site by means of modes'A,,. ng,-Eg.'Mbssbauer spectra with two magnetic sextets
confirmed two ditferent environments of Fe™ jons. With an increase in cobalt doping, the crystallite size was observed
to increase and hence an increase in relative area B/A ratio confirming the occupancy of Co”* at B-site. The temperature
dependence vl DC resistivity was found to decrease with an increase in temperature. With an increase in cobalt substitution,
DC resistivity was observed to increase from 2.32x 10% 10 3.46% 107 Q cm. A decrease in activation energy is noticed in
the present investigation and this observed 'écmiconducting behavior makes these ‘nanvomaterials suitable in NTC (ﬁegalive
temperature coefficient) devices. These observations were explained on various_mudcls and theur_ics.

1 Introduction

Lithium ferrites (Li, sFe, sO,) are the ferrimagnetic oxides
exhibiting inverse spinel structure. The distribition of metal
cations is given by (Fe’*) ki sFe’* o sFe?* ], where small - -

. ; : " and square brackets indicates the cation distribution in the IR ||
L ..e@ Préeti Thakur ... 200 oo " tetrahedral (A-site) and octahedral (B-site) at the interstitial :
e ‘at.préeti @ gmail.com T b - sites of oxygen anion lattice [1, 2]. There are 8 A-sites and

9 Auwl Thakur N A _ 16 B-sites in the spinel cubic structure of ferrites: having
' athakur | @ggn.amity.edu TR : . : structural formula [ABzo,,'] which are occupied by iron and
) Amily School 91'.Appligld‘.3ujclwcsl Amil.y.-Ulliw_::Asi['y;.._'.' o div;\lem nwt‘alchnions s'uc't_l as Mhz.*,‘Cuzf.-Nizi“'. 'CLII*..ZII?*'.'
" Gurgaon, Gurgaon; Haryana 122413, India . - Cd* and Mg®* ete. [3-5]. But in case of lithium ferrite
o :N'al-wté chnology Wing, Innovative Science Rcscarch_S,o_cicty, (LJU_5F62:504'), as the lithium u.m 1s munu:'ulcnl'. therefore-the
Shimla 171002, India e a _ distsibution is such that; 0.5Li* +0.5Fe™ rm.qun.\l_).' oceupy
3 Lahoratoire des Sciences et Techniques, de I'Information, de- the octah‘edral;(B) sne.ﬂnd tetrahedral (A) site c.onsmuung
la Gommunication et de la Connaissance, UMR CNRS 6285, thj¢ jnverse spinel cubic structure. These materials are the
6 av. Le Gorgeu, CS 93837, 29.238.Bresr.C_edc.jc_3.fféncg. "', ...classulsbft magnetic materials with square hysteresis loop, -
- ;‘-i.Nat’xunal.UI\fV.Cl'Si"‘-y grslciehcg':inq Technology. MISIS, ..~~~ hiigh saturation magnetization and high electrical resistivity
7 Moscow I'19991. Russia i T O having technological importance in microwave frequency
K R -.";\ﬂ"i}inﬂ“.fe‘-‘.’f'Nm"d‘e“h““'ogyi Amity U"NY‘”“)_’- : applications [6, 7). Therefore, lithium ferrites and doped

Gurgaon, Gurgaon, Haryana 122413, India
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@_ (Received 12 March 2018: published 14 September 2018: corrected 16 October 2018)

The plasma instabilities play an important role in an electron cyclotron resonance (ECR) ion source for
the production of intense heavy ion beams in high charge states for particle accelerators. The gcmnclricul

and operational constraints of ECR sources hinder t

he trapping of ions for a sufficient time to get fully

ionized with maximum efficiency. This problem is looked at in detail by studying the plasma instabilities in
ECR ion sources. The ECR environment is full of complex rearrangements of various electric and magnetic
fields to define a sustainable trap for the ions. The maximum frequency of plasma instability has been
observed 10 be of 122.5 kHz under a set of sustainable plasma parameters. However, this limit may be
pushed further if the plasma is overdriven in terms of source parameters. The instabilities cover a full
regime of few tens of Hz to few hundreds of kHz under various operating conditions of radio frequency (rf).
negative bias voltage, rf power and injection gas pressure. The rigorous details of frequencies and
amplitudes of plasma instabilities are being reported by studying the Fourier spectrum of extracted and
analyzed beam intensity. The plasma instabilities are attributed as drift waves in an inhomogeneous ECR
plasma generated by the application of radio-frequency fields.
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I. INTRODUCTION

Electron cyclotron resonance (ECR) ion sources [1.2]are
one of the best sources to boost the performance as well as
the efficiency of modern particle accelerators and colliders
in different fields of physics, especially fundamental
research on heavy ions such as nuclear and atomic physics,
etc. Itis an ongoing quest to develop an ion source which
maximizes the jon charge state, beam current and mini-
mizes the beam emittance. Being capable of pruduging high
beam currents and high charges states of heavy ions, the
ECR sources are the main injectors for hegvy ipn ac.cel-
erators. The production of highly charged ions 15 st.n‘c‘tly
ooverned by the inherent and induced pl.asma instabilities
ibn the ECR ion sources. They can kill or enhance 2

particular charge state fraction depending on the freedom

of recombinations for the species on the ECR surface, a
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magnetic confinement region where the Larmor frequency
of electrons is equal to injected radio-frequency waves.
The encrgy of electrons is boosted maximum to few keV
by ECR mechanism and these energetic electrons also
known as hot electrons, produce jonization by successive
impacts to heavy ions. It demands longer plasma confine-
ment time, high ionization rates and significant population
of hot clectrons to get a good fraction of fully stripped
heavy ion beams. Thus, there is a quest to boost the
magnetic field confinement by superconducting magnets
and accordingly radio frequency using highly efficient
klystrons in modern ECR technology. Electron beam ion
trap sources are also known for generating higher charge
states nearly fully stripped for heavy jons but lack in beam
currents. On the other hand, ECR sources are productive
for higher beam currents of high charge states of heavy
ions but not for fully stripped ions. Thus, for ECR sourcces,
in order o obtain the maximum current of fully stripped
ions, the plasma instabilities have to be investigated
under the complete range and combinations of its tuning
parameters. _
Plasma instabilities are studied experimentally 10
Q-machines and theoretically by various groups worldwide
i the last six decades but there are few reports in the
literature to study them in detail as per the multiple unng
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The potassium titanate fibers have been s_vnlhcsiz&d-using TiO; and KOH as slnm'np materials in one slcj) hydrothermal
method. “The thickness. of synthesized fibres ranges, from 20 t0.10Q nm whereas the length varie$ from.200 nm to 200
microns. The eflect of anncaling at various temperatures on the synthesized nanofibers hias also. been investigated by-
characterization using XRD, SEM, TEM, Raman and FT Raman. Thé annealing at 00 °C lias beén found to yield a pure
K:Ti,Oy; phase when its XRD peaks have been compared with the standard -XRD data” The growth of nanéwires is alonig
the (010) direction. However, when anncaled at 400 °C, 600 °C, 800 °C and 1000 °C the samples show thie transformation
into several other structural phases. However, annealing above 800 °C causes all the structures of nanowires 1o transform
into K,;Ti,0,;. The TEM image shows that the product formed contains a large quantity of fibres with almost uniform

thicknesses but with varied lengths.

- Keywords: Potassium titanate. Hydrothermal synthesis. Characterization

1 Introduction
_ Titanates belong
compounds composed of titanium oxides. These

_materials are insoluble in water and possess high

. . 1-4
‘melting point and show diamagnetic nature™". The

unique ) é '
chemical stability and corrosion resistance make these

i S
superior from the other metal oxide materials™". In the
past decade’ one’ dimensional nanostructures have -

attracted -éxtraordinary attention for their novel
physical prdpertiesg‘lo and potential applications in

constructing nanoscale electronic and optoelectronic

devices' 2. The wide range applications of potassium

" titanate-in differer
“particle size.

Titanate - nanotubes and" nanowires are “.pnrti'cularly
interesting because they have large spec:g'nlc9 surfaces
and may enhance the photolytic activity ™, leading

to the higher

.reinforced plastics and metals™. -

. pbtzissiuril

titanate . such --as- -chemical - vapour

deposition,. sputtering. hydrothermal - and - sol-gel

ogoncsponding.ﬂu‘h"" (E-mail: _shatcndra@gn)a-nl.com)_ R

to the class of inorganic .

properties of the material such -as high

1t fields -are due to its controllable
L TR Iod LI
morphology and crystalline structure™ ",

potential applications in: whisker--

rocessesz' °. Potassium titanate belongs to a wide
p g : (

family of crystals with different morphologies that are

of great interest owing to their tunnel or layered type .- - -

crystalline struclures“'zs_.'Hydrothermal synthesis is a

promising low cost method for potassium titanate -

synthesis due to the combined effects of solvent,
temperature and pressure on the ionic reaction

- equilibrium that can stabilize desirable . product
while® inhibiting the. formation of undersirable ..
: compounds"s"g., Moreover, hydrothermal = synthesis

yields highly pure, homogeneous whiskers at a

considerably lower temperature compared to the solid
state reaction. Hydrothermal growth is a one-step,

_environment friendly and inexpensive way in which the’

morpliology, size-and purity of ‘the product can be
controlled under moderate conditions. It .is " also
possible to have high production efficiency in the
formation of nanosized particles or -nanowires. In

‘present work synthesis, characterization and annealing -
% *+* of potassiim titanate nanofibersis discussed. - '
Various | techniques have -been used ‘to. prepare - © o e

nate . - -2 Experimental -~ ----> -0

P

“The samples are prepared by h}'drbthermélinlethod

using TiO2 (99% pure anatase phase) as the Tisource =~ |
~.and KOH_as_potassium source. Both materials used. . - ..
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Ultrasonic attenuation in thorium monopnictides

Amit Kumar!”*,

Devraj Singh? and R.K. Thakur!

' Amity School of Applied Sciences, Amity University Haryana, Manesar-122413, India
-Amlty Institute of Applied Sciences, Amity University, Sector-125, Noida-201313, India
*E-mail: amltranalﬂ 1 @gmait.com

The ultrasonic attenuation due to phonon-phonon interaction have been computed along <100>, <1|0> and
<11> directions at room temperature. For the evaluation-of attenuation, we have also evaluated higher order
elastic constant, ultrasonic velocity and acoustic coupling constant. The Coulomb and Born- Mayer potential has
been applied to find out the higher order elastic constants in the temperature range 0-300K. Some mechanical
constant were also computed “for predicting for futuristic performance of the chosen. materials. The behaviour
of ultrasonic -attenuation has been canIdened in correlatqd with othel thermo- physmal propemes of ‘thorium -~

monopmctldes

l\e)words Thonum monopmctldes elastlc propemcs ultrasomc propcrtles

Introduction

Ultrasonics "are the versatile tools for the study of
properties  of different types of the materials.
Monochalogenides and monopnictides of the lanthanides
and actinides play important role for engineering and

technological applications. l\hoha et al.! have been K
investigated the str uctural phase transition ‘and elastic

characlenf;tlc at high pressure of thorium pmc’udes
Kumar et al.2 have been calculated the-electronic density
of states and diclectric properties for the thorium
monopmctldes with the help of linear muffin tin orbital

45 pr ocess not beyond atomic spherc apprommatlon and
investigated result have been compared ‘with -the -.

“accessible expernnental data. The high-pressure

structural characteristics of a thorium monopnictides -
- have been investigated by. using of the all-glectron- f'ullv-'
et 'potentlal linear ‘muftin-tin orbital’ process by: Kanchana .
et al.3. The structural, electronic and elastic belongings -

.of thorium monopnictides’ using -first prlnc1ples
calculauon have been investigated by Amari.ef al4. The
honon dispersion curves, two phonon.density of states,

vanat}on of specsﬁc -heat, anhormomc characterlstlc and: .,
hrgh pressure phase- transition study . of ThSe by the. .’
catmn of -three-body - force shell model arid thrée-

g.d ion model have been mvestlgated by

volume drop obtained from improved interaction
potential model (IIPM) show a better agreement with
the available experimental than theoretical results and
also achieved elastic moduli, anisotropy factor, Poisson's

" ratio, Kleinman paraméter, shear and stiffness constants
. on the basis of the calculated elastic constants of thorium
-monopmctldes (ThX:. )\ N P AS and Sb) have been
- investigated . by ‘K
" investigated the structural and ehsuo chamctenstu. of

thorium monopnictides by applying suitable interionic
potential at'high pressure of thorium pnlcndes Gupta et

_al.8 have inspected-the phase transition, elastic: and

thermophysical properties of thorium pmctldes appl\ A
by a modified charge-transfer potential model.” '

[n this present paper, we extend the application of

'--elastlc and -ultrasonic characteristics of ,thorium

monopmctldes at different physical condition like
température and crystallographic directions to make the
materials for their futuristic applications,

Thwr)

Th(. sccond and Ihll‘d order elastic constant, which

: dcpend on temperature have been calculated by applying

Coulomb and Born Mayer potential for thorium

“-monopnictides material. The formula -of interionic
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Mechanical and thermophysical properties of actinide monocarbides
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he mechanical and thermophysical properties of actinide mono-
carbides AnCs (An=Np and Cm) as a function of temperature and crystallographic
direction. The temperature-dependent second- and third-order elastic constant (SOECs
and-TOECs) have been computed first using Coulomb and Born-Mayer potential up
to second nearest neighbor. SOECs lhave been applied to find out mechanical constant
such as bulk modulus. shear modulus, tetragonal modulus. Poisson’s ratio and Zoener
anisotropy for the predictiuﬁ of futuristic performance of the NpC and CmC.- We also
found the value of G/B > 0.59 for the chosen materials, which indicates that NpC and
CmC have brittle nature. The computed elastic constants are furthér applied directly

to indirectly-find out the ultrasonic velocity. Griineisen, parameters. preséure derivative, -
Debye temperature, micro-hardness, Breazeale’s nonlinearity parameter, thermal relax-.
ation time and thermal conductivity. These evaluated parameters were finally used to. -
ultrasonic dttenuation of the NpC and CinC along (100), (110) and (111) di-
m temperature. The behavior of the obtained results of this investigation
d. with similar type of materials.

This paper describes t

compute
rections at roo
_-has been compare

elastic properties;- ultrasonic vpruper't;le's; thermal ~ "

Keywords: Actinide monocarbides;
properﬁés. S
1. Introduction
'has.been used to inspect objects,’
s, mixing and to accelérate-chemical processes. The actinides play an -
in nuclear fission technology, medical diagnostics and treatments.

" Ultrasonics
invisible flaw
jmportant role-

9 Corresponding-author. o waf o
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~—Abstract \\’e present ultrasonic -propcmcs of Iutcnum Kejwr)rds Monopnictides --Elastic constants -
mnonopmcndes (LuPn: Pn = As and Sb) ‘with the help | ‘of  Ultrdsonic Vt_a'locit_y - Griineisen parameters .
-second and third order elastic constants.in _the temperaturé Uitrasonic. attenuation :
range 100300 K.-"These elastic constants have’ “been ’ L
computed using Coulomb and Born—Mayer potential with - - -
the help of two basic parameters i.e., nearest neighbot* 1 Introduction’
distance and hardness parameter. First these elastic con- A
stants are applied to compute some mechanical constants ~ The elastic and .ultrasonic properties are crucial and
such ‘as bulk moduli (B), shear moduli {G), tetragonal  valuable for in depth learning of solid materals.
moduli (Cs). Poisson’s ratio (V) and Zener anisotropy ratio  Although, these studies are considered in various solid
(A). The fracture to toughness ratio ie., G/B was found  materials but it has not satisfactorily explored in, rare-
greater than 0.57. therefore LuAs and LuSb are brittle in ~ earth materials. A precise evaluation of elastic and
nature. In second part of presem investigation we evaluated  ultrasonic properties “has key' applications in ‘ultrasonic
ultrasonic properties such as wave velocities for longitu- non-destructive tcs(mv (UNDT) and electronic instru-
| o dinal and shear modes, Debye average velocity, Debye e .mcnlanon purposes Here ‘liaison be(wcen ultrasonnc_.’__'"-
temperature and Griineisen parameters, thermal relaxauon " properties and material’s parameters acts as an important '
timne, thermal conductivity, acoustic coupling constants and  tool and is being widely used by scientists, engineers and
ultrasonic attenuation due to phonon—phonon interaction - - researchers. The investigation of electronic, magnetic,
along (100), (110) and (lll) orientations. The achieved  structural and mechanical properties of rare-earth
.~ results of present’ work are compared and discussed with monopnictides _has become quite prominent in recent’
@othcr rare- earth monopmcndcq ; Zil Ok © L iyears due to their futuristic-applications in the geophysi-
: ELIV I _cal;"industrial and techinological areas, The rare-earth
monopnictides exhibit B -type crystal structure at ambi-
- ent pressure. The rare-earth monopnictides have been
RIREIERRS . .received attention by the researchers due to their
' anomalom behaviour at different physical conditions for

; ® Devraj Singh BV © last three decades [1-20]: A critical review on lattice
| dsmohn@amu) edu: devra|7001@gmm|<-‘0m . * . dynamical properties studies in rare-earth monopnictides
\
| ’ A , ¥ Z \| . {3
| it Dcparlment ofAPphed Physics. Amity School of hns‘b_m..en pisentcd b.) Jha. et al. (4] Noypane ct'a_l. [3] :
" Engincering and Techiology. B”“mn New Delhi 110061, .perlormed systematic nnglt. resolved photoemission
e g . g © o .~ .- speclroscopy (ARPES) medsurumm on NdSb single
- 'n}_-.f e ',Amu,y &mml of Appned sc,emes‘ Amuy Umvcrsny t AR LrySldlS wvermn ihe entire: area of the Brillouin zone. By
- Mane%ar Gu,aaon_{nm}. 1nd.a s T “applying ‘ARPES® with first prmcnplc Lou et al. (6]
Depanmem of Physics. Gurgaon, Institute of":Fcchnolony and. ° . investigated electronic structure of LaBi and Zeng et al.
Managemcnt Bilaspur-Tauru Road, Gurgaon 122413, India 7] obs&.nvcd Fcrml surfacc topology and band structure of
i . :
|
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Natural vibration of parallelogram
plate with circular variation in density

AMIT SHARMA'®

Abal.lact In Ihls paper, author studies the nalural v1ln'1l ion nl' non-honiogencous lape cred
|mrgllvln;,rd'm plate along with temperature variation. For tapering and non- homoz.,cnmt), author
considered two-dimensional dinear. thickness variations and one-dimensional circular variation in
density, pararuocter. Author "also assumed l\u‘-dumnslmml lincar hmpualun variation on l\])(_
plate. In order 1o solve dille repitial (quatmn of motmn lox v:lnatmna] Ir('qu(.ncne‘;, Rayleigh— Rle

) Lv(hmqm‘ is used on clamped - bmmdary wnchllons The requlls are prcscmod in “tabular form.

(.,omparl-aon of. results with cmstmg rcsults are also gn’en to supporL thc prcsent '-‘.tud)

Key words. Parallelogrim plate, natural vibration, circulur \ariation, deisity.

1. Iﬁtroduction

The non- llomogenwus pldtcs w1th v.mab]c thlckuoss have the vast applications in
ong,meeung like ac I()nd.lltl(,d,l engineering, . mechanical erigineering, marine -engineer-
ing. and occan eugmcu ing’ because of vClsatxhty ‘usability aiid high tensile strength.
In- or dox td malu, trustworthy: design, il is cisential to study vibrational character-
istics of plates hecause first fow modes of vibration play tremendous role, Almost
all engincering structure worked under great influence of temperature. Therefore,
without, cousideratior. of temperature clfect, the study of vxbmtmu means nnthmn
work has been reported in these dlrectmns Pon e

Leigsa [1] provided plate vibration of different geometry with dlfferent (,dg,cs in lm

" excellent monograph. Sharma and Verma: [2] studied free vibration of tapered square

plate (orthotropic and non-homogencous) on clamped edge under temperature field

by using Raylcigh-
tangular plates with variable thic kness resting of Pasternak foun-

alyzed by Lal and Dhanpati [3]. The effect of clastic foundation
¢.and natural vibration of rectangular plates on simply supported
iscussed by Raju and-Rao 14]. . Wang and Xu [5] presented an
] v1bmlmn of b(_ams and u,ctanp,ulm plates with free cdpus us-

ation has been an
on the mode shapes
edges have been’ d
analysis on natura

e Ajﬁif)"._Uf)WérSItv Haryana., (.-urgaon-, lndin, e-mml “dba. nmltslmrnn@gmml com
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Effect of linear variation in density and circular
variation in Poisson’s ratio on time period of vibration
of rectangular plate
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Abstract. In this paper, a'theoretical analysis is carried out to investigate the effect of linear
variation in density and citcular variation in Poisson’s ratio on time period of frequency modes of -
.. rectangular plate with variable thickness under temperature field. The thickness variation is
~ considered to be circular .and temperature variation on the plate is assuméd to be bi-limear.
Rayleigh Ritz method is used to solve the differential equation. All the results (time period.for
first two modes of vibration) are presented with the help of tables. . - :
Keywaords: density, Poisson’s ratio, rectangular. plate, time-period.
- L4 o - - . > e PR .

1. Introduction

- . * The" study . of .vibration -of non-homogeneaus plate.is essential .in.. these days because .-
non-homogeneous plate with variable thickness are used in almost all engineering structures such
as power plants, wings of an aircrafts, machines, bridges etc. Plates with variable thickness along:- - ---..-.
with non-homogeneity have great impact when compared to homogeneous plate with uniform
thickness because of their efficiency and strength. The first few modes of vibration provide us
good information about the behavior of systems/structures. Therefore, in order to design perfect
* structures/systems, it is essential to detérmine natural frequencies and mode shapes. A significant

work has been reported in these directions. ‘

The natural vibration of cantilever plates with variable_thickn'ess' is analy'zed by using mixed
bouﬁdary - grid .me_thod (FBGM) []]}. 'and_ obFa_i_ned cha'racterl's:tlc faquatlon .and frec!uencfy .
_ parameteis. A‘mbde["[2] _is prgsented.to :_inahlx;e-.t_he._non_[mear ‘vnbratlons‘ of visco elastic .thm

g ctang'ulaf' plaie_S by ;ising_vpn Ké_rr'nén_-nonlinear»s&am—dls‘pla(-:em»ent relat.lons,hlvps and obtqmed
fundamental modes of a simply supported square p'late with lmrpovable ec!g;s: The.nonlmf:ar
g of visco elastic rectangular plate [3] is studied and e.c;uat!oq _of motion is den_vcd using
"equations. The .results are also.obtained theoretlca}lly as yvell as expernmentaliy.
lysis of rectangular plates with rectangular cutouts is investigated by using extended

dampin
Lagrange €q
X;Z?ig?‘%:ﬁet method (HBM) [4]. Me;héd-of_ (e’ve_r.be'ratibn. rdy "'Tiﬁ,tr'ix’ (MRRM) and golden
L ek tion search-(GSS) algorithm [S] is applied to Obtﬁ',",t!‘,e,"f‘??‘_'SOIUF“?‘.‘ of rectangular plates
R Se'ch rbitrary boundary conditions. Accurate analytic solutions for natural vibration of thick
:‘;cttanzrular plates with a free edge is presented m [6]. }\Iatural vibration c?f thi_ck.rectangular _plate
[7] without two parallel simply supported édges is studied and new analytic solutions are obtained.
“The effect of crack defects ‘and temperature on 'Ylbratlo.n_go.f thin ‘isotropic” and o!’thotrop.m '
-recténgulér plates is studied in [8]. The effect of circular variation in deqsnty and expon.entniucll.
variatior in Poisson’s ratio on vibrational frequency of p_arallelogram plate under temperature fie 3
is ‘examined in [9]. The effect of two-dimensional _thnckne‘:ss anfi temperature e'ffect on r;auljz}a .
vibration of parallelogram plate.on clamped edges is studxled using. Rflylenghl Ritz methlo [I ).
Rayleigh Ritz method [I 1] is used to analyze the natural vibration of isotropic rectangular p z.atc .
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GENERALIZED F;— CONTRACTIONS AND =
MULTIVALUED COMMON FIXED POINT THEOREM

NAVEEN MANI, VISHAL GUPTA, ASHIMA KANWAR, AND REETA BHARDWAJ

ABSTRACT. In this paper, using Wardowski technique, we mainly study

common fixed point theorem for pair of multivalued mappings with §-
distance satisfying generalized F5— multivalued contraction in complete *
metric spaces. Our main result. extend the resull. of Wardowski (Fixed
Point Theory and Applications 2012 (2012), Article 1d:94), and gener-
alize the result of Acar (Abstract and Applied Analysis, 2014 (2014), -
* Article. ID:497092, 5 pages). . L .
2000 MATHEMATICS SURJECT CLASSIFICATION. 47H10, 54H25.. .
"KEYWORDS AND PHRASES, Fixed-point, muitivalﬁed, ;iair-mz;ps, gener-

"-

alized F5— contraction, metricspaces.
N

1, INTRODUCTION AND PRELIMINARIES - - ™ 875"

Banach fixed point theorem is one of the pioncer findings of nonlifear
analysis. Since its appearance, Banach [1] result extended and generalized
— in several directions for mappings in different metric space for various types
of contractions, see [2, 3, 4, 5, 6, 7, 8, 9, 10; 11, 12, ‘1'3, 14]. Nadler [15),
on using -Pompeiu-Hausdorff metric, employed the notions of multivalucd
contraction ‘mapping and derive that such types of map preserve fixed-point

. in metric space. On other side, Fisher [16] defined the notion of § -distance .

- between the,pét.ir'_bf;.f;lgbéets of Y which.are bounded and, derived arious type .

of invaiiant results for multivalued mappings. - Somé résults on § -distance
and miltivalued mappings, can be found in (17, 18,19, 20).
Let F be the set of all functions F' : (0,00) — R satisfying t.he'condit.ions:

.(p‘)' VAa,AE (0,06),‘ F.is-such that y < A, jmpli.es'.E(q.‘)' < F(A). . = oo
(F2) for every sequence of positive numbers '{&;1}, lilnn;?po. bn = 0if and only
((F3) there exists 0 < k.< 1.s.t."limy- o+ YF(y) =07
‘D;zﬁnitidn 1.1. [17] Let (Y,d) be a metric space and let P 'Y_ = Y be |
a mapping. Given F' € F, we say that P is F-contraction, if there exists
&> 0 such that for all i,y € Y. R S
d(Pu, Pv) > 0.= £+ F(d(Py, Pv)) < F(d(u,v)).
Some beautiful examples of I”-contraction are given in (17, 19). Wardowskif17]
also mentioned that every F:contraction P is’ a.contractive mapping_\ and
so it is continuous. Wardowski[17] also gave a real generalization of Bapach
" oresults.. ' :

Corre:sp(mding author: Naveen Mani (naveenmani8l@guail.com). . -- LVl
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properties' make them attractive tools for rc‘scar'ch work [3].‘

““Therefore, nanoparticles are studicd as the building blucksol‘ the u ¢ is cost-effective and ccofriendly [0 :
“the "hext -generation of technology with applications in' " contain large amount of .lvh‘c reducing agent w}nch .“fdu.‘ 'S
different industrial areas. In particular, metal and metal metal s:glFs to their respectike metal nanoparticles without
ide “hanopatticles are receiving optimum attention in  any hazacdous. by-produgts. .A'\quqous extract of al.gale cc_m-_'
I3 c_yi{fiét)-.,-l-fo!"g_ppli¢a_tions [4‘]. Na_nopqrt_icl_c_s of transition = tains sccgr}dqxr}'_ _nlc!a.l)q.lnlcf §u?h as. pol?’s}-l_ccharld(., pr;) | -
fals afean imporiant class of serniconductors, which have . teins, tannins, and steroids as bioactive molecules [11-12 P

Hindawi '~

Bioinorganic Chemistry
.\ru]gmc 2018, Article [D
h;nps;//dni Org/10.1155/2018/7879403

1. Introduction
istics; biological, thermal, chemical, dielectric, electrical;

mechanical, electronic, magnetic, and optical is why they are called as bionanofactories. Algae have gogd

<me
e

and Applications
7879403, 9 pages

plogenic Synthesis of Copper and Silver Nanoparticles Usin"g- .

;
{ - Research Article
Green Alga Botryoco'ccz;s braunii and Its Antimicrobial Activity .

A 1 i 1 1 . . . 3 - 3
Ju Arya,” Khushbu Gupta,” Tejpal Singh Chundawat,' and Dipti Vay32 ‘
' . % L. - » b7y - . . - . i ‘ I
zDePf""““’-”', of AI’I’I_‘“I S(THf"_CL'S, Ihe North Cap University, Sector 23-A, Gurugram 122017, Haryana, India
._Depurhzwnr of Chemistry, Amity Universily, Gurigram, [Haryana. India ' :
Correspondence sh(_)uld be addressed lu"‘lk‘jpal Sillgh,(':hul;d.l\\'ill'. L'h.m'\d:\\'s"a.tci{cm@yuhmm:u‘in_
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Copyright @ 2018"Anju Aryd vt al! 'This is an oan ;\C\:cgl article distributed under the Creative Commons Attribution Licerise,
which perniits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Academic Editor: Zhe-Sheng Chen' .

The spread of infectious discases and the increase in the druyg resistance among microbes has forced the rescarchers o
synthesize biologically active nanoparticles. Improvement of the ecolviendly procedure for the synthesis ol nanoparticles is
growing day-by-day i the field of nanobiotechnology. In the present study, we use the extract of green alga Botryococcus
braunii for the synthesis of copper and silver nanoparticles. The characterization of copper and silver nanoparticles was carried
out by using UV-Vjs spectroscopy, Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), and scanring
electron spectroscopy (SEM). FIIR measurements shdwed all functiviial groups having control vver reduction and stabi-
lization of the nanoparticles, The X-ray diffraction pattern revealed that the particles were crystalline in nature with a face-
centred cubic (FCC) geometry. SEM iicrographs have shown the morphiology of biogenically synthesized metal nanoparticles.

. F'ur(hcl"murg'.'_lhcg_e’_:b‘iosynlhcsizgd nanoparticles were found to be highly toxic against two Gram-negative bacterial strains
v Ps}!.pidi)murms:a_érugr'nosa (MTCC 14 l‘).und Es_ch._'.ril‘hm coli (MTCC 442). two. Gram-positive bacterial strains Klebsiella
- preumoniae (MTCC 109) and Staphylococcus aureus (IMTCC Y6), and a fungal strain Fusarium oxysporunm (MTCC 2087). The

zone of inhibition was measured by the agar wéll plate method, and furthermore, minimum inhibitory concentration was
determined by the broth dilution assay. . :

- applications in - magnetic storage media, solar energy
transformation electronics, gas sensors, and catalysis (5-7].

.’\‘owadays Ananolechnology ‘is a notable efficacious field for ~ The nanoparticles play up-the most important role in dif-
research work [1]. Nanotechnology is the branch of science _ es s ‘
‘and technology, which deals with thel production of-sub- cines, _d_rug delivery system, antisense, tissue biotechnology,
stances in sizc'less than 100 nm scale & nanoparticles [2]. cosmetics,- applications of gene engineering, and in many
Among other nanoparticles, metal nanoparticles have raised 9. R R

attention over the last few decades because they have larger ‘Current]y biological species like algae are in great use for
surface area per weight or to volumie and-many character-  the nanoparticles synthesis. Both live and dead biomass of

" ferent disciplines such. as health care, screening and medi-
other ficlds [8, 9].
algac is used for the biogenic synthesis of nanoparticles that

metal uptake capacity, and ti}ixﬁ, the biological mc'trhod with
the use of algac is cost-etfective and ecotriendly [10]. Algpe
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Short Communication

Electrical Performance of CulnSe: Solar Panels Using Ant Colony Optimization Algorithm

B. Zaidi*, S. Belghit!, C. Shekhar2, M. Mekhalfa?, B. Hadjoudja?, B. Chouial®

1 > " . . . . ) 4
Department of Physics, Faculty of Material Sciences, University of Batna 1, Batna, Algeria
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of Semiconductors, Department of Physics, Faculty of Sciences, University of Badji-Molkhtar, Annaba,

Algeria

(Received 15 August 2018; revised manuscript received 24 October 2018; published online 29 October 2018)

Electricity is an essential factor of economic development for all the countries. In recent years the
share of renewable energy in electricity production is growing significantly all over the world. Among these
solar energy plays a vital role in the production of power. In this work an Ant Colony Optimization (ACO)
technique is proposed which successfully tracks the global peak and thereby improving the performance of
PV array. The suggested work is realized in MATLAB/Simulink and simulation results of ACO.

Keywords: Electricity production, CIS Cells, Ant Colony Optimization, Photovoltaic module.

DOL: 10.21272/inep.10(5).05045

1. INTRODUCTION

A Copper indium selenide (CulnSez) cells based
thin film solar cells are used in electric power genera-
tion from abundantly available sunlight. Unlike con-
ventional crystalline silicon cells based on a homo-
junction [1-5], the structure of CIS cells is a more com-
plex heterojunction system [6-10]. CulnSe: (CIS) is one
of three mainstream thin film PV technologies, the oth-
er two being cadmium telluride (CdTe) and amorphous
silicon [11-13]. Like these materials, CIS various layers
are thin enough to be flexible, allowing them to be de-
posited on flexible substrates. However, as all of these
technologies normally use high-temperature deposition
techniques, the best performance normally comes {rom
cells deposited on glass, even though advances in low-
temperature deposition of CIS cells have erased much
of this performance difference. . .

This paper presents the mmulahqn studies on the
energy generated by a CIS photo'vol_talc (P\{) module as
a function of the amount of.lrradlatlon received and tbe
angle of optimum orientation _of the panels placed in
Tebessa, Algeria. The calculations were made fqr the
city of Tebessa, Algeria. It has a hot desert cl;mate
with long and extremely hot summers whereas winters
are short, warm with little rainfall throughout the year

[14, 15].

9. THEORY

The ant colony optimization (ACO) is a prpbnbilistic
algorithm used to determine the global gphmal solu-
tion for all nonlinear problems. The ACO }mplemcnted
in [16. 17] has formulated to operate conhnuouslyl and
easily adjust to changing in environmental cgndl.mons.
The major benefit is, it needs on]y one combination of
voltage and current sensors that increases the system
reliability and at considerably lower cost and it in-

PACS numbers: 78.20.Bh, 81.05.Hd, 84.60..Jt

creases the efficiency of the PV system, even though is
not applied to the distributed MPPT controllers. It is a
set of associated parameters with graph components
which either nodes or edges whose values are modified
at runtime by the ants.

An ant will move from node i to j with probability:

a,
7‘;}' ”u

T

where T is the amount of pheromone on edge i, j; a—a
parameter to control the influence of Tiy; 7; is the de-
sirability of edge I, j (typically 1/d,); fis a parameter to
control the influence of r;.

Amount of pheromone is updated according to the
equation:

Ti=pTi(t-1)+ ATyt =1, 2, 3...T.

where p is pheromone concentration rate (0-1): T); is the
amount of pheromone deposited.

Since the output from Solar panels is a DC voltage,
DC/DC converter is used to provide the flexibility to
amend the DC voltage or current at any point in the
circuit. The buck converter is designed to step down a
fluctuating solar panel voltage to a lower constant DC
voltage. It uses voltage feedback to keep the output
voltage constant. These are often preferred as they are
smaller, light weight, and provide a high quality out-
put, and more efficient than the traditional linear pow-
er regulators and more compatible with battery loads.
The fundamental equation of buck converter is given:

D = (Vaud Via}: Lt = (Iind D); Ro= (Rind(1-D)).

where Vi is output voltage of the converter; Ro the
output resistance, Vi is input voltage of the converter;
Rin is the input resistance; D is duty cyele of the switch.
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Abstract. The present paper provides mathematical model for the study of natural (free) vibration
of non homogeneous tapered parailelogram plate on clamped boundary condition. Here non
homogeneity (in material) of the plate’s means that the density and Poisson’s ratio varies circularly
and exponentially respectively. For tapered, we assumed that thickness of the plate varies linearly
in one direction. Bi parabolic temperature (parabolic in {-direction and parabolic in 1-direction)

variation on the plate is being viewed. Rayleigh Ritz method is used to solve the model (governing
differential equation of motion).

Keywords: parallelogram plate, density, thermal induced, vibration, circular variation.

1. Introduction

The study of vibration of tapered (ron uniform) plates with non homogeneity in the material
(non homogeneous plate) is the vast area of research due to its utility in various engineering
applications like marine engineering, ocean engineering, optical instruments and mechanical
engineering. Non homogeneous tapered plate plays significant role in engineering structures
because of high tensile strength, durability and elastic behavior. All the engineering structure
worked under great influence of temperature which causes non homogeneity. Therefore, with-out
consideration of temperature the study of vibration means nothing. A significant work has been
reported in these directions.

An excellent work on vibration of plates with various shapes has been described by
Chakraverty [1]. Chen et al. [2] discussed the free vibration of cantilevered symmetrically
Jaminated thick trapezoidal plates. Gupta and Mamta [3] studied ron linear thickness variation of
non homogeneous rectangle plate using spline technique. Free vibration has been discussed by
Gupta and Sharma [4] on trapezoidal plate with thickness variation under temperature effect.
Rotary inertial effect in isotropic plates (uniform and tapered thickness) has been carried out in
two companion papers by Kalita et al. [5, 6]. The study of vibration of non uniform and non
homogeneous rectangular plate with temperature effect‘has been stugiied by Khanna and Kaur
[7-9] with exponential variation in non homogeneity. Leissa [10] provided vibration of plates (of
different shapes) on different combination of boundary (clamped, simply supported and free)
conditions in his excellent monograph. Leissa et. al. [11, 12] studied approximate analysis of the
forced vibration response of plates and vibration of completely free triangular plates. Transverse
vibration and instability of an eccentric rotating circuiar plate is studied by Ratko [13]. Sharma et
al. [14-16] discussed natural vibration on orthotropic non homogeneous of rectangular plate, non
homogeneous square plate (with circular variation in density) and non homogeneous trapezoidal
plate with temperature effect. o .

The literature shows that the significant work has been done on vibration of non uniform
(tapered) and non homogeneous plates with thermal gradient. Literature also emphasis on that, for
non homogeneity either density or Poisson’s ratio varies linearly, parabolic and exponentially. But
none of the researcher focused on other variation. This aspect provides good motivation to us to
study the effect of circular variation in density as a new interesting aspect to frequency modes.

1288 JOURNAL OF VIBROENGINEERING. MAY 2018, VOLUME 20, ISSUE 3
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h?vestigation of local atomic structure of Ni doped Sn0, thin films
via X-ray absorption spectroscopy and their magnetic properties
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Abstract A
lemslruclurcd Ni (10 at.%) doped SnO, thin films were grown on Si (100) substrate via pulsed laser deposition techniqgue
n ll]l}'i?lligh vacuum (UHV) chamber and oxygen partial pressure (Po,) environment, The influence of UHV and Po, growth
_C"“‘{"'O"g on the ferromagnetic (FM) ordering, electronic states and short-range structure around Ni jons embedded in
',:-lzg bn(_)l network has been investigated. Syucln‘o(mn X-ray diflraction l_'CS|I|i.\'-‘IC\’c:I|L'(| the single-phase nature of Sh(‘)z
atile structure without any [oreign peak; and the mean i:rysl;lllilc sizes <D> were found to be )2 and 25 nm for UHV and
Po, dcpositgd films respectively. The crystal growth in unv chamber, introduced deliberately the oxygen vacancy (Vo)
. a_ng 'rcdlll‘)éd pdrt_ia]ly-th.c valence state of Sutt (Sn0,) ions to .’in‘” (Sn,0y), whercas the l’olcm'ii-u{uncnl optimized the
,.r:(ysmllinity and enhanced the oxygen staichiometry (O:Sn=2:1)'by healing the t).\y&;blﬁ.V:lC:llICiUS. These details have been
stained by means of Raman spectra, near edge X-ray absorption fine structure at Ni Ly . O K edges and XANES spectra at
Ni K edge. The films showed FM response and the saturation moments increase ¢léarly from 4.4 emu/em’® (0.33 J1y/Ni) for
Po, deposited film to 5.9 emu/cm? (0.45 p1/Ni) for the film grown in UHV condition.Hence, the enhanced magnetization in
UHV condition gives clear evidence on the importance of oxygen vacancies to activate the FM ordering. The role of Vo?*,
in the first-shell of oxygen coordination around Sn/Ni ions, to achieve the FM response has been discussed on the basis of
bound magnetic polaron and charge transfer percolation mechanisnis.

Keywords SnO, thin film - Defects -'S'ynchrolrpn XRD - XANES spectra - Magaetism

1 Introduction

‘ &= Rezy Naji'Aljnwﬁ

rizqnaji @yahoo.com . : . .

' _ The nanostructured materials have drawn a great attention of

&2 (Il' A. ’-\lYlax . o UL . the research community working in the area of nanoscience
- rpaalivi@gmall.oom . .. . .. et e “and nanotechnology due (o their distinctive characteriza-
. ‘Shalendra Kumar e a2 ‘tions: Among the nanostructured metal oxide semiconduc-
Shallllpf?y@S'!‘a“-CUm o ' tor, tin dioxide (Sn0O,) has gained strong attention because

of its unique aad useful properties like high thermal and

~ chemical stabilities, direct wide band gap (Eg=3.6eV), opti-

" cal transparency and owing to its actual and potential appli-
cations in many technical devices like solar cell, transparent
conducting electrodes, oxygen gas sensors, optoelectronic '

o devices, photo-catélyt’ic activity and host semiconductor

4 Advanced Analysis Center, Korea Institute of Science based diluted magnetic semiconductors (DMSs) [1-3]. The

. and Technology. Seoul 136-791, Republic of Rorea DMS system is refecred to substitution of transition metal -

Bhat (TM) ions for a few percent of cations of host sericonduc-

! Department of Physics, Banasthali Vidyapitlk, Banasthali,
~, Rajasthan 304022, India ~ , ' :
, Department of Physics, Ibb University, Ibb, ‘chc&a
3. Electronic Materials & Nanomagnetism Lab, Department

" of Applicd Physics, Amity School of Applied Sci_cnccﬁ
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Abstract

-Vimal Mehta3

-Sundeep Chopra®- Ankush Vij° - S. M. D. Rao® -

The present work reporl on physxcal slrucluml opucal and thernmlummesucnce properties of Dy>* doped manganese potas-
sium borate glasscs The conventional melt quenching technique is used to prepare the glass samples, The amorphous nature

of the preparcd glass sample is conﬁrmcd by X-ray diftraction study. The difterent B—=O vibrational bands and change in the-.

-~ coordinatjon dumber of boron (BO; — BO,) with the inclusion of Dy** jons in the prepared glasses were analyzed through

-~

.

FTIR. The physical patameters such as density, molar volume, average molecular weight, ion concentration, polaron radius, -

internuclear distance and dptical parameters have been deter mmed The opncal analysis reveals that the optical band gap
briergy dl:cn.ases wnh the increase of dysprosnum oxide concentration. The TL' glow curve of gamma irradiated samplés
showed single’ prominent peak in the’ témpérature range 425-460 K with varying concentration ut Dy,0;. Amlyms of kinetic
paramelels revcals thal lhe glasses demonstrate second order kinetics.

1 Introduction

Borate is generally favored in glass making because of its
high thermal stability, low 'melting puint, difterent coordina-
tion numbers, good solubility of rare earth'ions and excellent
transparency [1-3]. But the hyg roscopic nature of borate
“glasses has an adverse effect on their performance as. they

" absorb-moisture and become unstable [4]. The addition of
"~ alkali and transition metals as network modifiers improve

their physical and spectroscopic properties upto a large

" extent. At lower concentration the addition of modifier in the _
‘ g e = © o earth impurities in the host materials may cause the changes

-
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glass matrix results in the conversion of BO; to BO, units
without the formation of non bridging oxygen (NBO's).

" The number of BO, units reaches a maximum value with
the increasing concentration of modifiers and subsequently

BO, units start decreasing due to the formation of BOj units
combined with NBO's [3].

Borate glasses are suitable materials for radiation dosime-
try applications in view of the fact that their effective atomic
number is very close to human soft tissue (Z,;=7.42). This
make them appropriate materials for environmental, radio-
11Mdpy and medical dosimetry |6, 7] The mcluuun of rare

in its thermoluminescence (TL) features as well as absorbed
dose amount (8]. Tn case of rarc-earth doped samples, TL

- sensitivity is dependent un the trivalent dopant, which may
- form complex defects in borates by creating hole or electron
- trap centres. dcpuxdino on the boron—oxygen arrangement in
© the glass structure [9). Amongst the dlﬂuuu rare carths, the

Dy** ion is recognized as an acive Iummcscenc; centre as
it form some electron trapping levels in the intra lnnd gaps
of the host material (10, 11}. .

The cucrent work aims to mv;shgﬂc the phvsml struc-’_

luml 'md optical properties of the dy spmsnum doped borate

glass through cvalummn of dllkum parameters such as den-. -

Ny

* iy, molar volumie, ion concentration, polaron radius, field
"strength, refractive index, reflection loss. molar refractivity
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Abstract

Motivated by recent research on asymmetric cryptosystems, a novel asymmetric scheme for image encryption
that uses double random-decomposition technique in the fractional Fourier transform domain is proposed. The
scheme endures the Special Attack as against conventional asymmetric cryptosystems based on phase-
truncated Fourier transform (PTFT), and equal modulus decomposition. In the proposed scheme, an input
image is bonded with a random phase mask and then it is subjected to a fractional Fourier transform. The
resulting image is decomposed into two components using the random-decomposition technique. One of them

will act as the first private key and the other component is subjected to the second fractional Fourier transform

followed by another random-decomposition. Again, two new components are obtained, or.1fa will act as the
second private key and the other is phase-truncated before subjecting it to LU decomposition h“wfe(_i by
affine transform to get the encrypted image. The new scheme possesses enlarged key-space consisting of
btained from random-decomposition, orders of fractional Fourier transform, affine transform

private keys O - i
P y f LU decomposition, thereby having a much greater capability to resist

,Yameters and permutation matrix o

brute force attack. A sensitivity analysis has been carried out with respect to the encryption parameters. In

rute for . i

addition to its resistance to the Special Attack, the scheme is immune to the basic aitacks such as known-
on

tack, chosen-plaintext attack, ciphertext-only attack, by virtue of its SSyMIBEatile: e'aiovs

plaintext at distribution establish the strength of the

analysis along with statistical analysis through 3D plots and correlation

proposed cryptosystem.
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Asymmetric encryption algorithm for colour images based on fractional Hartley

transform
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ABSTRACT

This paper presents a new scheme for encryption of single-channel colour images. The scheme
uses amplitude- and phase-truncation approach to introduce non-linearity for enhanced security.
Further, the colour image encryption is performed in the fractional Hartley domain, which is rela-
tively less investigated. The encryption starts with an affine transform of each channel of the input
colour image. Thereafter, one of the channels is considered as the input amplitude image while the
other two are used as phase masks, one in the spatial and the other in the frequency domain. A
detailed analysis of the scheme's sensitivity to various encryption parameters has been carried out.
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In addition, security analysis of the scheme against attacks establishes the scheme's robustness. The
combined use of the affine transform and phase-truncation approach for colour image encryption in
the fractional Hartley domain is attempted for the first time in this study. Itis shown thatthe proposed

scheme resists the special attack.

1. Introduction

Security is a critical component in information exchange
over public networks. Owing to parallel processing and
multidimensional capabilities of optical technology, it has
witnessed increased attention of researchers in the last
two decades or so. After the pioneering work by Refregier
and Javidi (1) in the field of optical image encryption
based on double random phase encoding (DRPE), var-
ious optical encryption schemes have been described.
The DRPE scheme has been further strengthened by
extending it from the Fourier domain to other domains
such as the Hartley (2), Fresnel (3), gyrator (4), and
many others, and the fractionalized versions of some of
them. DRPE-based encryption systems are linear sym-
metric cryptosystems, as the encryption and the decryp-
tion keys are same. They are vulnerable to many attacks
such as known-plaintext attack (KPA), chosen-ciphertext
attack (CCA), and chosen-plaintext attack (CPA). How-
ever, it has also been pointed out that the symmetric
approaches suffer from the problems of key distribution
and key management in addition to their vulnerability to
attacks. In order to overcome these problems, Qin and
Peng (5) proposed a phase-truncated Fourier transform-
based asymmetric cryptosystem where encryption and
decryption keys are different. They generated real-valued

ciphertext which looks like a stationary white noise. Non-
linear operation introduced through phase truncation
was aimed at providing resistance to KPA, CCA, and
CPA. A basic issue was raised by He et al. (6) regard-
ing terming such schemes as truly asymmetric since the
decryption keys depend on the encryption keys and the
plaintext. Every attempt to encrypta given plaintext using
new encryption keys will generate different decryption
keys. A clarification to this issue was provided by Liu et
al. (7) stating that optical asymmetric cryptosystems need
not have the same tlerminology, structure, and algorithms
as that of general digital cryptography.

Most of the asymmetric encryption studies after the
Qin and Peng study (5) followed the one-way trapdoor
function based on the phase-truncation approach in the
input and the frequency planes, which makes the sys-
tem nonlinear. Many of them considered double-image
(8-12) and multiple-image (13-20) encryption. Others
have presented encryption schemes for colour images
(21-33). Wang and Zhao (34) developed an iteration-
based special attack for which the asymmetric cryp-
tosystem based on the phase-truncated Fourier domain
is vulnerable. Their special attack method is a two-
step iterative algorithm which is based on amplitude
retrieval approach. They and many others attempted

CONTACT Phool Singh & phool.singh24@gmail.com (2 Department of Mathematics (SoET), Central University of Haryana, Mahendergarh 123031, India
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Abstract: This research w

mylitta (tasar) fibroin in tl
nonw

as focused on the two-step regeneration of Antheraea
1e form of electrospun 3D self-assembled nanofibrous
oven mats using jonic liquid and formic acid/CaCl,.The self-assembled struc- -
Lurg ofasarnanofibrous flonwoven mats was dependent on the silk fibroin concen-
ﬁ\tlon and-spinning voltage. The secondary conformation of tasar fibroin protein
oY fore and :ther_electrospinning was analyzed by Fourier transformatian infrared
..secroscopy. The morphology of the nanofibrous mat was studied by scanning elec-
tron microscope. The self-assembled: 3D tasar nonwoven nanofibrous construct .
-was a highly porous-and spongy. structure with high water absorption and water .
vapor transmission. Highly porous 3D self-assembled tasdr nonwoven nanofibrous’
construct favored good growth and proliferation of L929 skin fitiroblastcells. Based
on these properties, 3D self-assembled tasar nonwoven nanofibrous construct is a
promising material for skin tissue engineering and wound dressing applications.

Keywords: tasar fibroin, self-assembled nanofibrous mat, electrospinning, skin tissue engincering.

1. Introduction i : metabolites & nutrients which is essential for the growth of '
: . h neo-tissue and regeneration of damaged tissues. Due to high -
Wound healing is a very complex phenomenon involving sev- surface area, porosity and structural similarity of naturalextra-
eral integrated biological and molecular .events such_ as. c._ell ‘ cellularnm'trix, these cells seeded nanofibrous sc&ffol@sjr:m'y’ be .
migration, proliferation, extracellular matrix (ECM) deposition  good substntpte_ of fmtogm'fts, aﬂllografts and xer}o.gratts.. o
and remodeling’ that may getalter?d under certain pathoph.ys- _ Electrospinning is a str?nghu‘om'ard aan pr(.)huent t(lzchmque
iologic and metabolic conditions.” The ideal wound dressing ™ to prgduce the polymeric :}anoﬁbers with size ranging from
1ould have follewing properties such as gqod exudaFes ab.sorp- submlcro_n tg nano range. 1 1'19 nanofibrous mats prlmiuced-hy
Ql ability, provide moist environment, bloconlpthl)let biode- elect.rospmnmg‘lmve very high su_rface nrenﬁnnd lelCl‘f‘)pOl‘OLlS
e ‘~élabIE, porosity; non-adherent nature, water vapolr and gas aIiCh.lt?Fnll'E'i.‘Tlllﬁ m:slkcs them an ideal lll‘latl.l.\: f.0| cells growth
~rieability, soft and comfort and adequate mechanical prop- . arid its proliferation. Rece‘ntly, electrospunung is useq foAr pro-
per‘mea‘bl e -e different types of wound dressings available  ducing self-assembled architectures for biomedical applications.®”
eties.1 h?re al? l ]e foam, hydrocolloids, alginate, hydrogel, - The concept of self-assembled nanofibers yarn by electrospin-
cmumercml_ly iy ntetli dressings. The choice of particular  ning was given by Okuzaki et al’ The presence of the low molecu-
. iodine .a”d sdycr m.]prteli;,j the basiconature ofwound. Nanofi-  lar weight salt in the spinning solution was considered as the
Jyoung dressne "'I;US ‘uccessfully' utilized in wound manage- main prerequisite for initiation of the self-organization process.”
brous m.""ts.have efa n; architecture of nanofibrous matsallows _ The diameter of the yarns was also depended on the salt and
memq‘h?_l"ghly .pOIOL'lb the large amount of exudates, promote  polymer concentration. In general, the self-assembled nanofi-
" the m'aterlals to'bsar vth, proliferation and migration of cells.  ber yarns are not stable and collapsed once the high electric
igher adjl—?re:dc ng f;_‘(') thle high surface area, roughness; per-. . field is removed. This generates a highly porous and spongy 30
This is achiev e » : - gaL B, 0 et sy
- meation of gasés an

d water vapors as well a5 éase passage of * nanofibrous matrix.’ : | o
de A e Tasar fibroin protein has been explored as potential biomate-
S e el due toits very good biocompatibility, contolled l)iodegl?d-
s w?l;dﬁ:’lg‘é;zot:l;?gvzgfng(ggggrzgf%g) * ability and tunied mechanical properties.” The higher bitmm[mtlbmjy
tific and [ndustrial Reseaf?u[:girs-acl;uowledge Dr, Amit Misra and co-  0f nonmulberry tasar silk fibroin protein over _F‘“‘,'bem_’ 5.1 k |
‘. }33(0009J;’|§ge1:;5'g:2-2;13, CSIR-CDRI Ll_Jck_now for providing lab facil- - -ﬁb,r.Oi!]. protein is (lllC'tD.Ul.e'pr_escllce of mplefpud;::g?;r;zs N
' ':E;;;k[zrg:&bm"éyt'oc'or'n'pa'nb'il-:wx‘eas' ) o -7 (Arg(R)-Gly(G)-Asp(D), which promotes prolifera

Autlior: Roli purwar (roli.[;ﬁr;\}a.r@dee.edu] - blast and remodeling of epithelial tiSSL.IES._G Nanofibrous 2D

' PN © The Polymer Society of Korea and Spr inger 20 18"
;Jéclbnw!» Rf's’
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Abstract

Dipole symmetry of induced charges on DWNTs are required for their application as a
nanomotor. Earlier a molecular dynamics analysis was performed for a double-walled
carbon-nanotube based motor driven by an externally applied sinusoidally varying electric
field. One of the ways to get such a system is chemical or end functionalization, which
promises to accomplish this specific and rare configuration of the induced charges on the
surface of the carbon nanotube (CNT). CNTs are also a promising system for attaching
biomolecules for bio-related applications. In an earlier work, ab initio calculations were
done to study the electronic and structural properties of the groups -COOH, —OH, -NH,

; _7,}d -CONH, functionalized to an (8, 0) SWNT. The systems were s.hown to have a ver}.f
;table interaction with the CNTs. The exterior surface of the SWNT is founc? to be reactive
to NH., (amidogen). In this work, charge calculations are done on a CNT using MOPAC,
which is a semi empirical quantum chemistry software package.'As a'ﬁrst step, we
calculate the effect of NH, functionalization to a (5,0) SWNT of mﬁrflte length. The N

¢ charge distribution of the bare SWNT is observed to be disturbed on addition

in the close proximity of the SWNT. A net positive and opposite charge is
des of the nanotube circumference, which is, in

symmetri

of a single NH, y.oft
observed to be induced on the opposite sl ot :
turn, imperative for the nanomotor applications. The minimum and maximum value of

the charge on any atom is observed to increase from — 0.3 to o..6 and from - 0.3t0o - 1.8
electronic charge as compared to the bare SWNT. This fluctuation of the surface charge to
han bare CNT, can be attributed to the coulomb repulsion between NH, and
the rest of the charge on the surface which results into minimizing the total energy .of the
system. No such opposite polarity of charges are observed on adding NHzlto each ring of
the SWNT implying addition of a single amidogen to be the most appropriate

produce a DWNT configuration suited to act like a nanomotor.

larger values t

configuration to
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’Ab stract

A new encryption scheme using phase masks based on devil’s vortex Fresnel lens (DVFL) has been presented
in this study. The encryption is performed using fractional Hartley transform (FRHT) in both spatial and
frequency domains. Prior to subjecting the plaintext to operations of the conventional 4f system, it is made
to undergo Arnold transform (AT) for additional security. The scheme is validated for grayscale amplitude
images. In its optical realization, the use of DVFL eliminates the problem of axis-alignment. The parameters
of DVFL, and the orders of FRHT in addition to AT order serve as encryption keys. The scheme has been
tested for its sensitivity to these parameters. Also, the scheme is evaluated for its robustness against the
occlusion and noise attacks. The use of multiple encryption parameters adds to security of the scheme.

Keywords

Devil's vortex Fresnel lens Image encryption Fractional Hartley transform Arnold transform
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